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“When thinking of running a farm, always remember: do not buy on a  whim, take the trouble to visit, do 
not suppose a single look will be enough. If it is a good property, then the more you go, the happier you will be. 
Notice the looks of the neighbours. In a good district, they ought to look well. And while you visit and inspect, 
leave yourself a way out. It must have good weather; it must not be liable to storms. It must thrive from its 
own excellence and from its good location: if possible, it should be at the root of a mountain, south-facing, in 
a healthy position. There must be plenty of labour and a good water supply. There must be a sizeable town 
nearby, or the sea, or a river used for traffic, or a good and well-known road. It should be one of the proper-
ties that is not always changing its owners, and whose sellers regret having had to sell. It should have good 
buildings: never carelessly dismiss another’s expertise. It is better to buy from a good husbandman and a good 
builder. When you come to the farm buildings, check that there are plenty of presses and vats (remember that 
the lack of them means a lack of produce), but not too much farm equipment. It is to be in a good position: 
see that it is not wasteful, and requires the least possible equipment. A property, like a man, may bring money 
in, yet be so wasteful that little is left. If you ask me what would make a farm the first choice, I will say this: 
varied ground, a prime position and a hundred iugera; then, first the vineyard (or an abundance of wine), 
second an irrigated kitchen garden, third a willow wood, fourth an olive field, fifth a meadow, sixth a grain-
field, seventh a plantation of trees, eighth an orchard, ninth an acorn wood. ”

Marcus Cato, from ‘De Agri Cultura’ (‘On Agriculture’). Believed to be written over 2,150 years ago
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Advance Praise
“This book is perhaps the most eclectic, comprehensive compendium of small farm wisdom I have 
ever seen. It will be a must on every aspiring integrity farmer’s bookshelf for years to come, starting 
with mine. The world can thank Richard for his attention to detail, his love of experimentation, 
and his passion for functional truth. I can’t think of enough superlatives to describe this wonderful 
book.”
Joel Salatin. Polyface Farms.

"I cannot recommend this book highly enough.  Here in one place is a practical guide to any farmer 
– new or seasoned -  seeking to farm regeneratively. And it’s not just about soils and plants, but the 
quality of life and the financial health of the people seeking to regenerate them. Perkins, rather than 
prescribing practices, shares his journey in figuring out which ones worked best for him. And the 
power of the book is that it will help you figure out what works best for you.”
Allan Savory. President, Savory Institute, Boulder, Colorado, USA.Chairman, Africa Centre for Ho-
listic Management, Zimbabwe.

“Destined to become a classic agricultural text for a whole new generation of young farmers and 
aspiring young farmers. I’m a big fan of Richard’s work, having visited and seen first hand the 
amazing progress one couple can make with dedicated, organised and thoughtful work and help. 
How a run down farm can become a showcase. This book lays out the roadmap for a renaissance 
in small profitable farms. It also goes into immense detail and shares the numbers that are so often 
lacking. Its preface of Cato’s words shows there is nothing new under the sun and how often we 
forget common sense. This book is full of such common sense updated to today’s reality and tomor-
row's need.”
Stefan Sobkowiak. Miracle Farm and The Permaculture Orchard: Beyond Organic.

“This book stands out for its levels of detail, based on experiences informed by careful planning. 
Richard leaves no stone unturned in a quest for the most efficient ways to farm, in harmony with 
natural processes. Stunning photographs from Ridgedale Farm illustrate the effectiveness of his 
methods. He gives precise descriptions of understanding a whole-farm system, then all its compo-
nents from building soil, managing water, planting trees, fencing - but only after getting clear on 
your aims and possibilities. The descriptions of marketing produce and financial planning are vital 
reading, about the most difficult aspect of small-scale farming. There are chapters with amazing 
detail about growing mushrooms, raising pigs and poultry, looking after grass and above all the soil. 
I was pleased to see his thorough descriptions of growing no-dig vegetables, advice on starting seeds 
undercover, and managing pest and disease in simple ways linked to soil health.  In summary, the 
book is an excellent investment for anyone considering how to earn a living from the land.”
Charles Dowding. Author and Grower.

“Here is a book that does not teach anything to anyone, it simply provides a treasure of experience 
from people learning by doing themselves. Transparency implies openness, communication, and 
accountability, and I see no other feature more essential as the pioneers of regenerative agriculture 
are pushing forward. Thank you Richard and Yohanna for providing this beacon.”
Jörgen Andersson. Leader of the Nordic Savory Hub. CEO Fjällbete.

“This book contains so much useful information, which will surely save the reader a lot of time and 
money when setting up their own regenerative enterprises. I think everyone who is planning to start 
his or her own regenerative business, should read Regenerative Agriculture first. The book is easy 
to read and the photos and illustrations are really helpful. I personally really liked the comparative 
analysis, which gives a very good glimpse into the various enterprises and provides a very good 
decision framework. The authentic motivation to share knowledge for the benefit of all is also very 
visible. This makes the book something very special in my mind."
Kristian Kroll. Founder and CEO of alternative search engine Ecosia.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



"Good farmers, who take seriously their duties as stewards of Creation and of their 
land's inheritors, contribute to the welfare of society in more ways than society 
usually acknowledges, or even knows. These farmers produce valuable goods, of 
course; but they also conserve soil, they conserve water, they conserve wildlife, 
they conserve open space, they conserve scenery."
Wendell Berry, Bringing it to the Table: On Farming and Food.
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There are so many people I am forever grateful too, 
both in relation to this specific farm and those who 
have inspired my wider work through their words, 
actions or in person. The work of Allan Savory, Joel 
Salatin, Darren J. Doherty, Elaine Ingham, Sepp and 
Josef Holzer, Paul Stamets, Prof. Martin Wolfe, Jean 
Pain, Dr John Todd, Eric Toensmeier are just a few 
of the names amongst a big list who influenced my 
early pathway many years ago.  As I set out in land 
planning and education there was no well-trodden 
career pathway, and I learnt a lot from observing a 
lot of people remotely. I have very special gratitude 
for Rod Everitt and Andrew ‘Mill’ Millichap who 
shifted something in me on the Isle of Man back 
then, and for the exponential snowballing that has 
happened since. Coming into farming through 
organic crop production nearly twenty years ago, 
I left growing vegetables behind in pursuit of more 
profitable ventures. I give thanks to J.M. Fortier 
for initially rekindling my passion for annual crop 
production. I originally never intended to grow 
vegetables beyond a kitchen garden scale at our 
farm, yet this is a pursuit I thoroughly enjoy, and 
whilst, as this book illustrates, there are perhaps 
more profitable farming enterprises given the 
right circumstance, there is no doubt that market 
gardening is a hugely important inroad into food 
production for a large number of folks, and J.M. has 
had a big influence.

Thank you to Katy for your patience and dili-
gence, and for helping to organise this book. Your 
thorough work and encouragement to curb my 
impatience has improved this book dramatically. 
And to Kasia for fixing structural errors in the 
digital composition of this book. I must also thank 
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cated people globally who are forging forward with 
dedication and perseverance whist taking and shaping 
their lives through taking personal responsibility. The 
reinvention and reinvigoration of how we approach 
our food supply is the great work of our time, and 
requires a paradigm shift in how we approach man-
agement. Management that is not holistic will lead us 
down the same troubled roads etched throughout our 
entire known history, despite all the incredible inno-
vations and approaches available to us today. 
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Preface
If I look at nature, I see everything is looking after 
its own needs in the service of all. Everything is pat-
terned to be of benefit to the whole, but not without 
taking care of its own needs first. The deeper I 
study ecology and the patterns and relationships 
in the natural world around me, the more glaringly 
obvious it becomes that this is the default function 
of all life. That joyous cheering on of succession 
as it marches forth: that dynamism, flexibility and 
responsiveness we are all so deeply empowered 
with so gracefully and so naturally. To be able to 
utilise our gifts, strengths and talents for the col-
lective benefit is the very work we are dedicated to.  
It is what wakes us up before sunrise every morning 
and what echoes through us as we go about our day 
contributing wherever we can in all that we do.  

I knew I wanted to farm whilst still in my tender 
teenage years, having first uttered the words, “I will 
have a farm when I am older," to a group of friends 
when I was barely fifteen. I did not come from a 
farming family, but I knew this was a lifestyle that fit 
my context, and ultimately would allow me to cre-
ate the environment I would like to raise children 
in. We have shown that we can make small farms 
work economically, whilst building soil and having 
an amazing and very meaningful life. This book 
is the best way to share my journey and practices 
with all who are curious to know more. It is such 
a pleasure to share my experience and approach to 
regenerative living in this book, as it has been to 
share life and learning with thousands of incred-
ible, positive-solutions focused folks from around 
the world who have participated, contributed and 
supported our journeys and adventures. 

We believe it is possible to meet all our human 
needs whilst restoring soils, ecosystems and com-
munities. We see it is possible anywhere on the 
planet. We already have all the technologies and 
knowledge necessary. We even now have all the 
decision-making and planning processes needed 
to accomplish that whilst accounting for the com-
plex systems we must work within. Regenerative 
agriculture requires a pragmatic and profit focused 

perspective to function in the world, and my work 
highlighting such details has proven critical in the 
success of my educational endeavours.  Whilst there 
are limited examples of profitable small diverse 
farms, we can draw from and integrate practices 
from other ecological design methodologies, as 
well as larger farming operations. For me, there 
are three main legs to the stool I use in my work.  
Besides permaculture design, I rely primarily on 
holistic management and keyline design.

As I would define it, permaculture design is 
the conscious and intelligent integration of regen-
erative agricultural ecosystems with socially just 
environments. Our aim is to produce fulfilling, 
stable and ethically sound livelihoods through 
whole systems management. By reflecting natural 
patterns and relationships from ecology, we are 
able to functionally interconnect diverse elements 
on the farm in highly cooperative and mutually 
beneficial arrangements that display robust energy 
efficiency and abundant yield.  The ethic of reinvest-
ing surplus into natural and social forms of capital 
promotes care of all beings and planetary systems.  
To me, permaculture has always seemingly lacked 
a clear and effective decision-making matrix. As 
farmers, we are inevitably bound to dealing with 
complexity.  Ecology, economy and social factors 
are all complex, and until recently there has not 
been a clear framework for making decisions based 
on a holistic context. Holistic management gives 
us this decision-making matrix, as well as special-
ised planning for the grazing of livestock and farm 
economy.

Keyline design presents an organising pattern 
for permaculture at the farm scale. It also gives 
us a topographic patterning for integrated farm 
layouts that work to optimise efficiency at all lev-
els of the working landscape. Keyline also gives us 
specialised tools for rapid topsoil development on 
the field scale, as well as dedicated water harvesting 
and gravity irrigation tools. Any tool that works is 
worth including in our toolkits. Likewise, anything 
not suited to the context of the larger landscape can 
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be discarded. Farming is a very different occupa-
tion to simply meeting your own needs. As soon 
as economy or regulation become relevant, such as 
when producing for market, the toolkit needs to be 
quickly refined. I have tried to be thorough in this 
book whilst keeping things very clear and straight-
forward. Abstract theories and gross idealism only 
serve dreams. In the end, down-to-earth common 
sense is what usually works best.

The challenge of our generation is regeneration. 
Starting from the soil up, we are faced with our very 
survival as a species. We need everyone to play his 
or her part in this story. All people, with all their 
gifts, strength and talents poised to contribute at 
every level of society. The problems we face today 
are extremely complex, and we all know that it will 
take the full spectrum of human ingenuity to step 
up, as well as the wisdom to step back when it is 
appropriate, to allow nature to do her work alone. 
Healthy soils, functional communities, thriving 
ecosystems, respectful relating are things we all 
want. As the basis of civilisation, agriculture must 
play a large part in restoration. 

Regenerative agriculture can be scaled up or 
down to virtually any level, in virtually any climatic 
zone, and yet at the heart of it the core tenets remain 
the same: capture carbon and sequester it back 
into our soils; reinvigorate local economies whilst 
restoring the pride back into land stewardship, and 
reignite the passion we all share for real food whilst 
stimulating neighbourhood and community con-
nections. There are incredible opportunities today 
for regenerative enterprise, and most of what I 
share in this book can be achieved on rented land.  
There are so many ways to tap into the regenerative 
economy.  This book serves to share the beginning 
of our little farm in rural Sweden, providing a look 
into how we apply holistic design to creating the 
sort of future we would like our children to grow 
up in.

A book is merely a snapshot. Our ideas, strategies 
and approaches are constantly changing, evolving 
and being refined. That flexibility and ability to 
respond to change is a large part of what makes our 
farm function. This book is not intended to pres-
ent our farm as a model others simply replicate: 
our circumstances, skills, aptitude, gifts, strengths, 
talents, markets, etc., are all so very different. This 
is not a book about incredible theories devoid of 
context. It does not offer all the answers, it does 
not aim to please. There are no radical innovations 
that will make farming an easy profession. Here is 

a simple look at how and why we have done what 
we have done. Take it or leave it as you find useful. 
We value this approach, and are constantly seeking 
others' direct experience, as this, after all, is all we 
can ever truly share. There is much we might have 
liked to do differently already, given other param-
eters. That is not the point; we have designed and 
planned carefully to fit our precise circumstances, 
and contrary to popular and widespread belief, we 
can make small farms work. 

The integration of several design approaches 
into my work, extending what any one of them has 
to offer, is a key to my own development, and is 
something I recommend to others to consider. Our 
whole systems approach, the efficiency with which 
the farm has been established, and the fact that it is 
creating a viable income from the land have made 
this farm a beacon. The world lacks examples of 
regenerative farms designed specifically to make 
a profitable livelihood from regenerating the land 
whilst serving a local community. We have not 
exactly made it easy for ourselves by establishing 
a small diverse farm in one of the most expensive 
and conservative countries in the world. It is not 
easy. However, it is doable.

One dilemma I have contended with in creat-
ing this manual revolves around offering ‘recipes’ 
or ‘how to’ guides to farming. There is no formula 
that anyone can pick up and apply without care-
ful consideration of the unique time, place and 
circumstance. I meet many people who really want 
to understand how to design their own farm or 
project, and have read books, watched countless 
videos and films, and amassed information from 
the internet, and yet all that has still availed no 
action. All that could avail is a basic understand-
ing of principles and elements of design, in a way 
similar to an artist’s palette. You could have all the 
colours and brushes, but unless you know how 
to paint you are going to end up with a big mess. 
That is where we got to in today’s society, a big 
mess. There is no substitute for learning by doing. 
Folks out in their fields will spearhead those great 
challenges we face as a species, out in their com-
munities, out there doing it. Information is only 
beneficial if it leads people to carefully considered 
action. I sincerely hope this book contributes in a 
small way. If, when you have read it, you decide it 
does not, I suggest you soak it in good clean water, 
inoculate it with choice oyster mushroom sawdust 
spawn and post me the dried mushrooms that I 
might eat my words. 
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This chapter introduces the purpose of this book 
before exploring key tenets of what I would 
describe as regenerative agriculture. I outline the 
key principles and attitudes that I deem necessary 
in making small farms work, distilled from years of 
farming and educating farmer's around the globe. 
Following this, there is some background and 
history of our farm, as well as reflections on how 
we approach food production and farm design and 
management.

I have written this book in order to offer a new 
generation of regenerative farmers some of the 
resources I have had to piece together from my 
work around the world, or create through years 
of hard work and detailed record keeping. This 
resource represents the kind of information I wish 

had been available to me when I attended organic 
agriculture school nearly twenty years ago. Over 
the last fifteen years that I have been educating 
land owners, farmers and people coming into the 
industry, I have become aware that it is the innova-
tive and entrepreneurial mind set of young folk’s 
who have no previous background in farming that 
make the most likely candidates for success in small 
rural agricultural businesses. Agricultural schools 
are largely failing to educate the next generation of 
farmer’s in innovative productions, ecological prin-
ciples and the holistic approach to management 
and decision-making that I feel are vital in the great 
work of regeneration. To me, regeneration begins 
from the ground up:  first improving the soils and 
habitats we manage, yet at the same time benefitting 

CHAPTER 1

Context and Introduction

Soil remains the default measure of good farming: if you are not actively building it then you are not in the business of regeneration.
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local consumers whilst making ourselves a decent 
and respectable living. Starting a small business is 
a steep learning curve in any industry, and I see no 
more challenging pursuit than small-diversified 
farms. Farming is complex and unpredictable. 
The learning curve for people coming into farm-
ing needs to be smoothed out, and this book is the 
culmination of years of dedicated work supporting 
thousands of people at training events we have been 
hosting at our farm and further afield. Witnessing 
countless people mimicking the enterprises we run 
at our farm around the world, facilitated through 
our constant sharing of design, planning, data and 
financial aspects, has inspired me to put the details 
together in a comprehensive manual.

I am constantly aware of people’s desire for stan-
dardised solutions, and yet in farming there can be 
no such thing. To create a comparative analysis of 
various enterprises requires careful consideration 
and explanation, and yet I have long been con-
vinced of the need of such a book. There are limited 
examples of successful small farms run without 
relying on subsidies, which also explains why no-
one has written such a text in the field before. For 
what it is worth, I am confident this work will serve 
to accelerate the pathway of many readers into 
functional business.

This book is for anyone wishing to pursue a career 
in farming that builds soil, leaving the farm in a 
better condition than it was purchased or rented in. 
For those seeking to create profit and create incred-
ible quality food marketed locally and directly to 
the consumer. It is also for existing farmers look-
ing to redesign or reinvigorate their landscape, or 
incorporate profitable enterprises that compliment 
their existing ventures. It will benefit land planners, 
consultants and extension workers. It is also worth 
passing to local regulators to open broader conver-
sations about the work we are all devoted to, and 
the future of the resource bases we all care so deeply 
about.  

This work has developed from my previous 
book Making Small Farms Work, which we self-
published and distributed to over 90 countries 
over the last few years. At the time I put that book 
together I avoided elaborate editing in order to 
make dense information available to people rapidly. 
I know many have benefitted tremendously from 
that, and I am grateful for the unending stream 
of messages from all over the world affirming our 
approach. This book includes and transcends that 
work: including the parts that I felt had no need to 

be changed, whilst doubling the size of the volume 
and adding another ten chapters. I am also very 
grateful for the work of my associates who have had 
a great input with regards to editing and creating 
graphics to enhance the work. This book details 
our integrative approach more explicitly, namely 
the synergy between Permaculture Design, Holistic 
Management and Keyline Design that have formed 
the basis of our approach to design over these years.

Whilst continuing and deepening the documen-
tation of our farm, with new data and more detailed 
financial reports, this book also extends to other 
enterprises that we do not run at our farm.  Whilst 
I have professional experience with clients and 
operators in all these productions, for such chapters 
I have worked with colleagues to collate and adapt 
the data in order to create the basis for a useful 
comparison. I decided early on that this was impor-
tant, reflecting the lack of accessibility to research 
and financial data in the field. Most people, myself 
included, have had to study operations from many 
farms, usually across very broad contexts and cir-
cumstances, market places and even climate zones. 
Part of the reason I created Ridgedale in the man-
ner that I have was to allow people to be exposed 
to a very wide array of enterprises and activities in 
order to offer people a reality check. 

Our farm has been a springboard for dozens of 
successful young farmers, and the responsibility 
and insights gained in this unique place have no 
doubt been fundamental to their farming smartly. 
Whilst it is a rather large book, I have chosen to 
include a lot of images and data sets throughout the 
book, as I believe images convey so much useful 
information.  Whilst some readers will no doubt 
pick and choose the chapters in the order they find 
most intriguing, I do recommend you intentionally 
study the chapters that you are less drawn to, and 
read the first section of the book before diving into 
details about specific enterprises. The reason for 
this is simple. Many people who have participated 
in our trainings have come with a fixed notion of 
what they want to do before they have truly defined 
their context, the deepest values they are aim-
ing for in life. Often there is a lack of exposure to 
holistic thinking and decision-making, and a lack 
of familiarity with different farming enterprises. It 
constantly amazes me, although does not surprise 
me, how many people arrive at our farm set on 
becoming a market gardener, for example, yet after 
a season on the farm leave to set up pastured poul-
try venture. I have worked very hard over the years 
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to collect time and motion data for all different 
activities, as this forms a true basis for comparing 
activities that may, or may not, lead you towards 
the life you wish to live. A big part of the narrative 
of this book is to support people to really clarify 
the quality of life they wish to live, and then piece 
together enterprises into a land plan, a financial 
plan, that will succeed. If you have a certain size 
piece of land, a fixed sum to invest, and clear what 
financial outcomes you wish to achieve (as well as 
what sort of time you are willing to put into your 
farm), this book goes further than any other I have 
seen towards helping you create a business plan. It 
is from that diligent planning that you can build a 
farm, manage it effectively and create success. Read 
and study carefully, for your hard work will surely 
pay off.

The detailed comparisons of time and finances 
are perhaps the greatest gift I can offer. Whilst 
they will need translating and adapting to dif-
ferent times, places and circumstances, there is 
a foundation to build intelligently upon. What 
makes our work powerful is the fact we are both 
full time farmers and also specialise in innovative 
education. Whilst understanding natural systems 
and leveraging them in our farm is fundamental, 
I have no interest in perpetuating wild ideologies 
devoid of function in the real world.  The econom-
ics of farming are tough, and I am a pragmatist. As 
such I am willing to integrate anything that works 
into my toolkit, and equally happy to throw out 
anything that I find to hold little value. It is impor-
tant that practitioners share their successes and 
failures, and I have been dedicated to transparency 
and open sharing since I took on the responsibil-
ity of educating others from my direct experience. 
The transmission of knowledge from an active and 
successful farmer includes the nuances and details 
that make these enterprises work on the ground, 
through unpredictable weather and the distractions 
life throws at us. Theory holds little value in the face 
of experience, and whilst some background theory 
can be useful in widening the sphere of thinking 
and underpins the conceptual planning of a farm, 
it bears little value in actually making a business 
work. I have included ecological theory only as I 
deem appropriate, as it does form the contextual 
boundaries of how I make decisions and perhaps 
prioritise differently from conventional farming 
practices. I hope you will enjoy the whole system 
approach to making small farms work.

The Core Tenets of 
Regenerative Agriculture

Soil is the foundation of civilisation as we know 
it. Each one of us eats 400 – 450 kg of food a year 
and yet modern agriculture degrades around 10 
tons of soil to produce that meagre portion. If we 
look at history we can see that every civilisation 
that debased its soil resources is now extinct. 
Incredibly, humans move more soil around 
every year than was created in the last ice age. 
Even organic agriculture deems it acceptable to 
maintain a  certain amount of soil loss annually. 
Think about it: it is not good enough. That is not 
sustainable. The short of it is that soil, whilst being 
easy to destroy, is also easy to build. This remains 
the farmer’s prime responsibility.

We can do that most rapidly with animals and 
grasses, we can do it through perennial crops and 
we can sometimes accelerate it with machinery 
and build carbon very easily on a garden scale. If 
we want to term what we are doing ‘regenerative,’ 
then the base line is that we need to be improving 
soil and managing holistically; leaving the land and 
community in a  healthier state than we found it. 
Sequestering carbon out of the atmosphere supports 
many aspects of production. Carbon drives the soil 
food web as food for fungi and bacteria and here 
from the soil up we witness life and death as merely 
two sides of the same coin. Carbon in humus also 
holds water, relieves compaction, buffers pH, and 
plays other vital roles in soil chemistry. We have to 
find ways to meet our needs whilst building thriv-
ing habitats, and building carbon in the soil is the 
very basis of that.

MAnAgIng HolISTICAlly

When we consider that organic production 
and grazing animals on grasslands are all that 
humans have ever had for most of history it is 
easy to deduce that it is management of the tools 
available to us that is largely responsible for the 
problems we face environmentally, economically 
and socially. Thanks to the tireless work of Allan 
Savory and Holistic Management, we now have the 
tools available to clarify the context within which 
we make decisions to allow us to fully consider 
complexities we must automatically deal with as 
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farmers and land managers. I  personally attribute 
much of the success and rapid installation of our 
farm, with our shoestring budget and challenging 
conditions, to effective decision-making using 
this framework. Whilst the way we operate here 
also requires the huge and delicate task of people 
management, the clarity around the context within 
which we make decisions has made the process of 
major decision making surprisingly swift and easy. 
This clarity translates to smooth and effective day-
to-day running, even with large groups of people 
often from incredibly different cultures and back-
grounds. So important is this aspect of furthering 
the scope of approaches like Permaculture design, 
I have dedicated a whole section to clarify how to 
go about defining your Holistic Context and how to 
make decisions using this matrix.

MIMICKIng ECoSySTEM PRoCESSES

Every organism is linked to every other organism 
in the web of life. Deepening our awareness and 
understanding of how nature functions in wholes 
is ongoing. Through an attitude of openness to 
learning and deepening our insight through con-
tinual observation, we can apply this learning to 
whatever we produce. From raising animals, tending 
tree and perennial crops to market gardens, we can 
even apply nature’s patterning to our social systems 
and our business structure. The main point is that if 
we are not following the natural laws and patterns 
that govern the growth, energy cycling, physiology 
and psychology of all things in nature, we are 
fighting a losing battle. Essentially that means we are 
likely doing more work than is perhaps necessary, 
spending more money, time, resources, etc. All the 
key principles of ecological design are an invitation 
to view the world through a  different lens, if you 
wish. This learning journey is intriguing because 
it never stops; we can go on gleaning insights over 
the years as we observe both how our own systems 
and the natural systems around us act and respond 
over time. This basic principle becomes of utmost 
importance when we are working on a production 
scale, for if we can allow animals to take some of the 
work of a machine, for example, then we save both 
time and investments. Time is what we are limited 
by on the farm and so much of running a farm is 
about really monitoring time and designing ways to 
shave small amounts off those daily tasks to allow 

for the flourishing of the quality of life that we are 
aiming for.

loCAlly MAnAgEd  
InPuTS And ouTPuTS

Regenerative agriculture is based as much as pos-
sible around local inputs as well as outputs. We are 
also aiming to create the markets to sell high-quality 
produce locally, to reduce transportation costs and 
unnecessary use of diesel or petrol. Besides saving 
on costs, time and fuel, wastes from one enterprise 
are often resources for another. This is one of the 
great benefits of a diverse farm, where we can inte-
grate winter bedding with our annual production 
or fertilise our silvopasture lanes with passing live-
stock who benefit from their shelter. The old adage 
“don’t let anything off the farm that can’t walk or fly 
off on its own” is a good one to keep in mind.

REduCEd oIl, fInAnCIAl  
And TECHnologICAl InPuTS

Modern agriculture in our part of the world is based 
around ever bigger machines and farmers in ever 
increasing debt relying on technology to deal with 
what are essentially biological challenges. This is 
where small regenerative farms can have the upper 
hand. Whilst we cannot reach the same economies 
of scale, we can achieve much higher profit per 
land unit by not taking on more land than we can 
effectively and intensively manage. By designing 
integrated systems we can often work at very low 
cost, with low initial investments whilst producing 
very high value and high quality produce. Innovative 
new tools and techniques that require far less initial 
investments have opened up all kinds of potential 
enterprises for new farmers. Creative ways to access 
land make the possibilities tantalising for anyone 
dedicated to this career. In a  society of general 
specialists we need far more specialist generalists, 
as farming in this way requires a diverse skill set. 
The wider the skill set, the more you will naturally 
think far outside the box. For us this results in 
always asking, “how do we make that?” whenever 
we need something. One example is our on-farm 
poultry slaughter unit, which is one of the cheapest 
approved slaughter facilities in Europe. After all, 
not spending money is one of the best ways to make 
small farms profitable.
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MoBIlE And SCAlABlE 
InfRASTRuCTuRE

The equity locked up in land and farm infrastructure 
is a major problem. Older farmers often feel they 
cannot retire so easily and a  new generation of 
farmers cannot get in the game. Single use infra-
structure with high initial outlay is undesirable on 
many levels in the way we farm. We are investing in 
management and information, not infrastructure. 
We have built up the farm with portable and 
scalable infrastructure for several reasons. It affords 
great flexibility in management and decision-
making. It allows us to stack enterprises and to 
expand by taking out leases on neighbouring land if 
required. It allows us to move animals in a way that 
mimics nature and benefits not only the animals 
but the pasture too. Converting an agricultural 
barn for accommodating farm apprentices would 
require a change of building use and huge cost to 
meet regulations. Old worker cabins bought for 
€200 require simple permits and can be moved or 
expanded whenever we like. A  network of water 
pipes around the farm means we can simply and 
effectively bring water to animals wherever they are 
moved on the farm.

CERTIfIEd By CuSToMERS

We follow and usually exceed official organic 
standards here at Ridgedale, but we fundamen-
tally disagree with paying money to a  regulating 
body to grow the best produce anyone could find. 
Instead, we operate an open farm gate policy where 

our customers are welcome to come and see our 
production systems on regular summer tours. This 
has multiple benefits besides saving us money, as 
it allows us to build up personal relationships with 
our customers. So many people today lack con-
nection with the food they eat and the farmers that 
produce it. We are offering a  tangible experience 
for the consumers who understand the thought, 
care and quality that goes into the farm produce 
and processes. With this openness and personal 
connection to us, we would have to go out of our 
way to break that trust when we are offering an 
experience and quality that you simply cannot get 
in a  shop around here today. Customers become 
your best marketing strategy. If we have happy 
returning customers, there is no doubt that some 
of them will be telling their friends where they 
got these beautiful pastured eggs, chickens, pork, 
beef or vegetable box. Word of mouth is a  very 
powerful and effective marketing tool especially on 
a  local level. The producer-consumer connection 
creates a support network and allows us to educate 
customers and introduce new products that might 
better suit our long-term context. For example, if 
we had arrived here and set up trying to sell 1,000 
pastured geese in the first year it simply would 
not have worked: there is no market for geese, yet. 
Whilst chickens require more grain inputs than 
we would like long-term, they are a staple part of 
the local diet. This has allowed us to create a stable 
customer base with reliable quality products and it 
is now much easier to build upon that product base 
with something that suits us better in terms of our 
Holistic Context.

MulTI-CAPITAl ABundAnCE

To really achieve the quality of life laid out in 
our Holistic Context in chapter 3 requires that 
we build up multiple forms of capital abundance. 
Whilst many folks probably relate to capital as 
primarily financial capital, nothing has freed up my 
relationship to capital more than considering the 
‘Eight Forms of Capital’ laid out by Ethan Roland 
and Gregory Landua in their short work ‘Regen-
erative Enterprise,’ which eloquently defines eight 
different forms of capital and their relationship to 
a regenerative economy. We are all trading different 
forms of capital all the time and getting clear about 
this in my own life has really benefitted my rela-
tionship to business. I meet a lot of folks every year 
who are distressed in their relationship to financial 

We bought and developed a farm with a budget that most people 
purchase a house with in this country. Avoiding unnecessary machines 
and building portable low-cost infrastructure has allowed us to start 
quickly and scale effectively whilst avoiding large debts.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



6

capital in particular. For me personally, a big step 
towards my desired quality of life was losing this 
distress. Practically no decisions at the farm are 
purely financial although nearly all of them involve 
financial considerations. In order for farms to be 
regenerative, we need to work to a  triple bottom 
line that puts our business, the regeneration of the 
land and customer satisfaction on an equal footing. 
I would highly recommend reading this short book 
and getting familiar with these different forms of 
capital, as they have been extremely helpful in my 
own business practices and decision-making.

foR THE BEnEfIT of All

Successful farm businesses that will last and thrive 
revolve around creating ‘win-win-win’ situations. 
If everyone is winning, everyone will want to keep 
playing. We must make enough profit to enjoy the 
quality of life we desire and our customers must 
be returning (i.e. happy with the value and quality 
of our products), but also our landscape must be 
regenerating. The three pillars of ecological, eco-
nomic and social regeneration underpin our context 
and we make all decisions within that context. For 

me this is the essence of regenerative agriculture. 
There are various ways people relate to the subject, 
including academic attempts to classify and label 
different approaches, and the new phenomenon of 
mainstream industrial agriculture trying to co-opt 
the word ‘regenerative’ to describe the terrible and 
paradoxical no-till broad acre operations that work 
solely with broad spectrum herbicide application. 
I  am a  simple farmer and do not care for further 
elaboration. The basic premise is clear and simple: if 
you are managing holistically, positively improving 
soil in a demonstrable manner whilst creating epic 
food for local and returning customers and making 
a living doing it, then that fits the bill in my mind. 
If you are managing reactively, eroding top soil 
through conventional tillage practices, feeding 
animals with feeds they have not evolved to eat 
and relying on government subsidies to stay afloat 
then I cannot see how that is even sustainable over 
a couple of generations, let alone moving towards 
the sort of future we hope our children will grow 
up in. Regeneration implies a holistic approach to 
life, farming and business.  If these three pillars are 
intact and held with equal regard then we will likely 
be successful in reaching our objectives.

Farming is everyone's business:  regenerative agriculture serves to connect consumers back to farmers in agriculturally supported communities. 
How we manage soil is amongst the most pressing questions of our time. We have opened up our farm to thousands of people from around the 
globe to share how we navigate complexity and make our small farm work in a way that benefits all.
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Principles and Attitudes distilled for Success
THE ‘donE By fIKA’  

(MoRnIng CoffEE) ATTITudE

Ultimately, a farm’s success is proportional to your 
desire to get whatever needs doing done whenever 
it needs doing. There is no easy ride; farming is 
hard work. That may be news to some armchair 
farmers watching some of the wonderful proposals 
of permaculture aficionados whizzing through 
their Facebook feed. Farming has always been hard 
work, but noble work full of a joy and satisfaction 
and learning opportunities afforded by few other 
professions. Yes, we can design more efficient and 
effective systems across the board, but if you have 
not got that ‘get it done’ attitude, I would not rec-
ommend you pursue a farming lifestyle.

Never be afraid to learn from your mistakes. 
Nobody else knows your answer. Study, reflect, and 
enquire all you like, but be aware that real knowing 
comes from your direct experience. There is a flip-
side to it all. Whilst we can all learn so much from 
the experience of others who have gone before us, 
we also often get stuck into wanting to believe every-
thing influential figures we chose to look up to have 
to say. It is worth regularly reflecting on just how 
complex natural systems are, and remembering there 
are no real standardised solutions when it comes to 
farming. As I  always say to participants coming to 
the farm, “however much you think you understand 
the complexity, it is more complex than that.” That 
said we only deepen our insight by planning, design-
ing, doing and then observing over time. 

HIgH PRoduCTIon fARMS THAT nEEd 
lITTlE InPuTS ARE A MyTH

Unfortunately some dreams need to be reined in. 
No successful farm I  have ever heard of or seen 
works without inputs. The high outputs of modern 
conventional agriculture are the results of big oil, 
capital and resource investment. It is much safer to 
plan to minimise inputs and leverage the relative 
low output with a focus on quality. All productions 
on a farm scale require input, whether feeding pas-
tured broilers or the bulk organic matter required 
to keep a small market garden thriving. Whilst it is 
important to hold our highest values close at heart, 
we also have to be down-to-earth and pragmatic 
about the reality of farming and the markets we 
must operate within. If you know you are too heavily 

reliant on something out of your control , then start 
planning how you will do differently. An example 
here is our pastured broiler production. It is far 
from ideal on a  couple of levels, i.e. sourcing the 
birds and the grain based inputs. On a positive note 
we can provide a  better product than customers 
can get elsewhere, we do get an intense fertiliser 

Life on the farm is easy to romanticise. Part of our role is offering people 
a reality check before they jump in.

High output farms requires hard work and inputs.
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application to kick start the regeneration of our 
pastures and we can make a  profit immediately. 
We know we do not want to rely on this long-term, 
so what do we do? We begin carefully by bringing 
more truly pastured livestock in small numbers to 
learn how we can manage that at the same time as 
starting to build a market for more unusual things 
like rabbit, geese and ducks.

InTEgRATE RATHER  
THAn SEgREgATE

Permaculture design offers an approach to designing 
resilient human settlements, and is associated with 
a whole suite of techniques and creative ideas not 
found anywhere else. The field obviously has some 
very creative entrepreneurs and a large and growing 
global community of people full of passion. Yet 
for every professional designer, land manager and 
farmer in the movement, there are many more 
proliferating ideas, concepts and notions that they 
have not necessarily tried, tested and documented 
locally. We need many more working examples on 
the ground. Sometimes my feeling is this movement 
cocoons itself from other fields or disciplines to its 
disadvantage. With the buzz-feed culture of today, 
the endless social media ‘splurging’, we end up with 
a bizarre state of affairs where a voice may be given 
somewhat inadvertently to misinformation that 
could be without foundation and even outright 
damaging. A  total lack of quality control is an 
unfortunate corollary of decentralised organisation. 
I have witnessed enough that at times I do not want 
to be associated with the P word, but believe enough 
in it at a core level to continue. We need data: facts 
and figures, not fashions and trends. My work is 
dedicated largely to supporting other people to get 
going with both design and farming. I often spend 
a lot more time undoing ideas rather than opening 
up new ones. Given my focus on farming as a pro-
fession, I  feel there is a  need for more discipline, 
dedication and diligence. Folks everywhere testing 
and sharing their actual experience: in the field and 
over time. 

The notion of integrate, not segregate speaks to 
me of the need to draw in the wisdom from different 
fields. If I want to grow vegetables for profit, where 
should I  look? The most detailed and thorough 
information is most likely to come from profes-
sional market gardeners. That journey of seeking 
out, and celebrating and integrating the best of all 
human endeavours, across the board, continuously. 

If we create any notion of ‘us and them’ we risk 
failing at furthering information and practices that 
could benefit so many.

gIvE uP THE RIgHT  
To BE A vICTIM

There seems to be an apparent dichotomy in some 
sub-cultures within the alternative agriculture space 
involving intense adversity to modern agriculture 
whilst remaining embarrassingly dependent upon 
it. We need participatory engagement to create 
local food resilience, thriving communities and 
fulfilling livelihoods. Farming is like collecting 
frogs in a  bucket, as we say where I  come from. 
No matter how long the job takes, you just have 
to do it. We aim to model beneficial ways of being 
and working together, eager and committed to 
whatever needs doing, to cultivate a culture at the 
farm that supports people to step up to contribute 
in all circumstances. Farmers have a  long history 
with victimhood, but we must take more personal 
responsibility and manage holistically.

THE PlEASuRE of fRugAlITy 

One of the best ways to make money is by not 
spending it. The approach we take at our farm is 
what we have come to call Whole Menu Farming. 
We produce vegetables, herbs, fruit, berries, 

Fresh, wild and free organic nutrient dense wonders.
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mushrooms, eggs, meats and dairy. We also harvest 
wild mushrooms, berries, herbs and fish. 
We preserve food and put it away for winter in the 
root cellar, home cellar and freezers. That allows 
us to eat exceptional quality produce year round at 
incredibly low cost. We prioritised not getting into 
a large amount of debt, and planned our debt to be 
able to pay it all off within 5 years. 

lIvIng on youR lAnd

There are many reasons why I  consider this 
paramount. There may be cases where this is not 
necessary, such as working from small plots in an 
urban setting, but if you run a  diverse farm and 
have livestock you need to be right there in the 
middle of it. If you have no house to begin with, live 
in a workers cabin, or convert a shipping container, 
whatever is going to work as you hustle through 
the first years. Farming is never likely going to be 
a  nine to five job, certainly if you have livestock. 
You always need to be ready to do whatever needs 
doing when it needs doing. The time and/or costs 
of living off-site are potentially huge when you 
really factor everything in. Observation of the land, 
particularly at different times of day, is where some 
of the biggest insights and ideas are gleaned. 

ModulAR And MoBIlE  
InfRASTRuCTuRE

When starting a  farm from scratch, so much is 
unknown. People and needs change, as do markets 
and regulations. Agreements and leases change. 
Change is, let us face it, the default pattern in life. 
A strategy we have employed from the beginning 
is to test everything out as far as possible to allow 
for moving, adapting and scaling it over time. 
For example, laying out water pipes for watering 
livestock. We have laid lines out above ground 
to be able to add connections or move the entire 
pipe to accommodate a hedgerow, gateway, etc, as 
we develop. At some point, it becomes clear where 
optimal placement may be and the confidence 
to lay them underground comes naturally. The 
same applies for accommodations and facilities 
here. Rather than putting huge investments in 
permanent infrastructure we have built up yurts 
and workers cabins for the purpose of sleeping, 
meeting, teaching and eating. We move things as we 
see fit and can expand cheaply and fairly instantly.
With livestock the ability to move and scale is vital. 

In our context, with much of the surrounding open 
land left unfarmed, the ability to move livestock 
shelters, connect up water lines and bring across 
fencing means we can instantly scale up and out at 
very minimal cost. Being able to move everything is 
particularly beneficial in the case of animals, where 
nature has set the patterns for us.

REduCE HoW MuCH you MovE 
THIngS ARound

Having said all that, the carefully considered 
placement of elements in design is vital to eliminate 
wasted time moving things that ought not to be 
moved, e.g. carrying or driving water to animals 
down the field when you could install an automatic 
line, storing hay far away from winter stables. 
Moving things around can eat up a huge amount of 
time over the course of the year. That five minutes 
a day adds up to nearly four days' work in a year. 
When you factor in the inefficient flows across the 
whole farm, it can be shocking. Another element 
of this is really visualising and anticipating jobs at 
hand as backtracking to find forgotten tools can add 
days to every year. Sometimes I think farming can 
be summed up as remembering to carry something 
with you wherever you walk. Paying close attention 
to these daily routines can provide the biggest time 
savings, and time is what we always lack on a farm.

Low cost, portable and modular infrastructure has given us great 
flexibility and ability to build up quickly on a shoestring budget.
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ESTABlISH BEST PRACTICES

Keeping a  notebook on hand is essential. Too 
much happens in a day to remember all the details 
you want to recall later. This becomes increas-
ingly apparent the more people are involved in 
a  farming operation. Regular meetings to discuss 
and analyse best practices lead to standardisation 
of certain work routines that makes it easier to 
delegate responsibilities and easier to monitor work 
performance.

CREATE vISuAl MAnAgEMEnT 
guIdES

Continuing from the point above, visual guides 
and records are far more effective at communi-
cating complicated ideas quickly. Recording animal 
moves on physical maps (or GPS tagged), workflow 
in our slaughter unit, moving broiler pens, dealing 
with the composting of kitchen scraps; whatever 
the basic routines that need managing, it is easier 
on everyone if there is a  clear visual depiction of 
how to do it right.

PlAn TIME foR PlAnnIng

Many places I have visited do not have a whole site 
design or annual financial plan and struggle to make 
time to plan. Planning saves you time and money 
in the long run. It is what makes farms work. On 
a day to day level planning is vital for coordinating 
activities, especially when multiple people are 
involved. Think how many repeat journeys it takes 
to pick up some small item that could have been 
incorporated in previously planned trips might add 
to yearly fuel costs, for example.

STAMP ouT WASTEfulnESS

A  lot has been written in the ecological design 
literature regarding functionally connecting ele-
ments within a  system to minimise inputs and 
utilise wastes. Creating closed loop cycles and 
streamlining operations is vital on a  small farm. 
When looking to industry we can find extremely 
refined expressions of the results of detailed time 
and motion studies, physical placement and 
graphic communications in the strive towards 
optimising efficiency of productions. What can 
farming learn from this? Lean Farming takes in 
corporate philosophy derived from the Toyota 

Company. Basically, Lean Production is focused 
on creating more value with less work. It is a pro-
duction system and a  management philosophy 
based on creating continuous improvements in 
the way we and all decision-makers run the farm. 
‘Lean’ is not about working faster or making 
big investments. Instead the investment lies in 
improvements and solutions to problems from its 
very core so that they will not return. Efficiency on 
a farm is often created at the expense of resilience 
from an infrastructure perspective, but in this case 
resilience can be increased via efficiency in man-
agement. Actively removing wastefulness results 
in greater stability and in turn contributes to less 
future waste. The eight types of waste in farming 
from a Lean Farming perspective are:

Overproduction: e.g. producing too many veg-
etables or chickens than can be sold
Transport: e.g. too long, too often or with wrong 
scale of machinery
Waiting time: e.g. work having to stop due to 
imbalanced flows
Over-processing: e.g. cleaning more than necessary 
or doing things due to habit
Inventory: e.g. buying or hoarding materials just in 
case
Defect: e.g. dead animals and spoiled feed
Motion: e.g. too many steps, time spent looking for 
tools
Unused talent: e.g. talent placed on the wrong 
places and no integration of gifts/talents. 

Simple visually referenced guides aid efficient management.
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BAlAnCE QuAlITy  
And QuAnTITy

High quality as a result of intimate management is 
something small farms can offer like no one else. 
When we scale things, we tend to do so at the 
expense of quality and it is vital to find the balance 
point to ensure you are not shooting yourself in 
the foot. Instead of producing more broilers, for 
example, how do we make our B grade birds worth 
more than the A grade birds? Can we smoke, bone 
them or value-add them in some other way? Are 
there any waste streams we could utilise? Could we 
get a chef to make the best paté and create revenue 
there? Can we produce better on the same space 
rather than expanding? By growing more vegetables 
in the same space through biointensive methods we 
can essentially increase the value of a fixed cost (the 
land base) rather than increase our running costs. 
We can possibly even reduce them, as less materials 
or resources are needed for particular tasks.

CHEAP IS THE nEW ExPEnSIvE

One thing I have personally learnt the hard way is 
to buy the best tools and gear you can afford. Do 
the research to find out what the best brands are. 
Whenever I  have bought cheap tools they have 
nearly always cost me more in the long run, with 
very few exceptions. When it comes to hand tools, 
especially specialty ones, I often go looking for old 
versions in good condition. The metal is often better 
quality and the design was often built for precise 
function as opposed to rapid and cost-saving 
manufacture. Anything that involves batteries, 
motors or engines is definitely worth investing in 
the higher end market. Buying the right tool for the 
job can save the labour cost by many times over, so 
tracking time and understanding how that factors 
into the equation is vital. You get what you pay for, 
if you did your job with the research.

BAlAnCE EffICIEnCy  
WITH longEvITy

We need to create efficient modes of operating on 
the farm, but often efficiency happens at the cost 
of resilience. Many things throughout our lives 
that appear on the surface as convenient lead us to 
rely upon a highly unsustainable resource base. At 
the same time, we need to cut idealism if it stifles 
pragmatism. We all use petrol and it is totally 

fine to use some on the farm. We can also look at 
how our farm would function if fuel was 10 times 
the price and rethink how we organise flows and 
resources. Balancing efficiency with resilience and 
longevity is a complex issue and really comes down 

to the context within which you make decisions, 
i.e. referring to Holistic Management and creating 
your own Holistic Context.

AIM noT To Buy WHAT you do noT 
nEEd, And PlAn CAREfully foR 

EvERyTHIng you SPEnd

Whenever we start a new project or have a creative 
session to stream ideas of how to find different or 
more refined ways of doing things, the first question, 
wherever possible, is always ‘How do we make that?’ 
We would always rather make something instead of 
buying it, not only to minimise costs, but because 
we love the learning and creativity that results, e.g. 
roll-away nest boxes, hand-cranked conveyor egg 
collection systems or an on-farm slaughter facility. 
On a  farm you can end up with huge debts very 
quickly. Not buying things you do not actually 
need, buying things you could make yourself 
and customise to your specific requirements, and 
buying things from the wrong suppliers should be 
avoided. 

How to turn low grade or ‘wastes’ from our productions into premiums?

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



12

dIvERSIfICATIon IS ExPEnSIvE

Getting one or two enterprises running smoothly 
and profitably and building out from there is a good 
way to go. There are huge benefits to a diverse farm 
in the way of integrating flows and resources, but 
you have to start somewhere. If you are currently 
farming in a  more conventional manner with no 
diversity, then adding a complementary enterprise 
is a good next step to consider, e.g. following hens 
behind your dairy herd. If you come from a  Per-
maculture background, then you might need to 
rein back in on some of the notions of diversity you 
might have. Diversification costs, and it is better to 
concentrate and manage well rather than spread 
yourself too thinly and do everything substandard.

oRgAnISE youR WoRKSHoP

A  pet project of mine is to have the workshop 
in a  clean and organised fashion at all times. 
Everything has a specific place that is labeled and 
illustrated. Everyone coming into the workshop is 
given an overview and expectations are explained. 
Tools coming out for work are cleaned and put back 
at the end of sessions. A sheet on the wall records 
any damage or breakages and who was involved. 

The amount of time lost looking for things that 
have been put back in the wrong place is elimi-
nated. Recording damage eliminates the frustration 
and halting of work in progress. This is vital to us as 
we live a 100 km round trip from good tool shops 
and normally need to plan our activities to fit very 
specific time frames.

RElATIonSHIP MARKETIng

Something we can leverage on a small farm is the 
direct relationship with customers. Relationship 
marketing is truly the basis of genuine food 
security, and it works locally. The benefits are 
shared both ways. Customers know what they are 
buying and can come and experience the farm and 
our practices with their own eyes, noses and ears. 
We can establish efficient ways to sell produce, such 
as buying clubs, and thus receive the whole value of 
our work without losing a large portion to middle 
men. The resulting email lists and connections also 
offer us a  direct way to approach folks with new 
products, as well as request and receive feedback.

dESIgn IS only A PATH  
To WEll- ConSIdEREd  

HolISTIC ACTIon

I have purposefully created this book simply, using 
photos and simple illustrations similar to those 
we work with in educational settings. Design can 
become such a  focus in the regenerative ag space 
that effective action is thwarted. Perfectionism is 
something I  have worked to root out of my own 
creative process. I  have watched over a  thousand 
training participants draft design work and most 
often the most beautiful imagery contains the least 
design thinking. Design to me is a holistic process 
to lead us into well-considered and measured 
action, and action is all that matters. Whilst pol-
ished and presented design is obviously vital when 
working with clients or communicating ideas, 
I  have often seen expensive design work sold to 
clients who will never actuate it. Is this valuable? 
When designing for yourself, my advice is to keep it 
simple and effective. There is surely nothing wrong 
with beautifully presented graphic work, as long 
as perfectionism is not halting moving forward. 
When I  draw a  silvopasture lane in the field, all 
I need to know is the position and length of the line 
to calculate materials needed to implement this 
and move on. I  watch people scribing individual Everything needs a defined place if you want others to keep order.
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trees and plants when all I need is an accurate line 
to harbor the same tangible information. Analysis 
paralysis serves no one.

youR SKIllS ARE youR  
BIggEST ASSET

The amount of skills needed to run a  small farm 
effectively can be overwhelming. Whilst others can 
be employed for any number of tasks, your skills are 
the biggest tangible asset that you can walk away 
with whatever happens. They are transferable and 
in the future more and more people will want to 
learn them from you. That can-do attitude applied 
on a farm results in some of the most multi-talented 
folks I have ever met. Wherever possible invest time 
in learning whatever needs doing as you go. Not 
only do you then build up knowledge of how things 
operate and the details involved in maintaining 
them, but also you know how to delegate that job 
to someone else and monitor work carried out by 
others.

TRACK youR TIME fRoM  
THE BEgInnIng

Always carry a  notebook or use a  smartphone to 
create logs and notes about everything. Build up 

a detailed log of how long daily tasks take and the 
critical points that affect those operations. We filled 
a dozen thick A5 notebooks with designs, notes and 
records of this sort of thing in the first two seasons 
(12 months) on the farm. If you do not track time 
and know what it should take to get tasks done you 
have no way to manage others’ work and no way 
to understand the value created by different enter-
prises, compromising efficient decision-making.

PlAn foR BACKuP

Whatever you can identify as crucial to daily 
operations should have a backup. Think about your 
inventory of tools, visualise what would happen 
if anything were missing in your daily routines. 
Maybe you need an emergency generator, stored 
fuel, stored water, a  spare part or tool, etc. How 
much, how many? Anything that is essential to the 
business rolling or the livestock or plants survival 
needs to have a planned backup, even if that is in the 
form of social capital like a good connection with 
the neighbour rather than a  physical item. Some 
form of backup should be in place for anything you 
fundamentally rely upon.

SAvIng MonEy vERSuS  
AddIng vAluE

We focus on producing high-quality fresh products 
and try to avoid processing as a  way of making 
money. Adding value to products is always recom-
mended for small farms, but this needs careful 
analysis and ideally decisions made via your 
Holistic Context. Adding value is definitely useful 
when it comes to perishable and seasonal items and 
even more so with damaged goods. For example, 
a  chicken with a  broken wing by the plucker 
cannot be sold as a premium bird. If we smoke it 
and fillet it we can then sell it double the kg price 
of the premium bird. However, adding money is 
often more useful than adding value to something 
of low value. This could be eliminating low value 
crops from your market garden and only growing 
high value crops based on length of time in the 
garden, value at retail and time taken in growing, 
washing, etc. Another example is adding money by 
saving money: we get customers to come to drop-
off points and they pay us for premium goods and 
we have very low costs associated with transport/ 
distribution or middle men.

Time and motion studies lead to effective management opportunities.
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HoWEvER CoMPlEx you THInK IT IS, 
IT’S MoRE CoMPlEx THAn THAT

Regenerative agriculture is based upon a  huge 
amount of observation in the field that leads to 
timely interactions and confidence in management. 
The more we study ecology and natural systems the 
more we humble ourselves in the face of complexity. 
As our individual knowledge increases and scientific 
understanding develops, we clearly see that our 
knowledge of soils and ecosystem processes, for 
example, is partial at best. The approach I share with 
training participants here is primarily pattern based; 
an invitation to look at the world around us through 
a different lens than they are perhaps accustomed to. 
We can try to speculate what issues are with certain 
vegetable crops, or the nuanced factors contributing 
to slight changes in egg production, but whatever 
our level of insight it is most probable that the reality 
is far more complex than we can comprehend. 
The important takeaway here is that nature clearly 
functions in wholes, and by default tends towards 
regeneration and the marching forth of succession 
for the benefit of the whole. How often should you 
apply compost tea to your vegetables? Is biofertiliser 
better for feeding the soil than composted manure? 
There is usually a lack of comparable data to many 
of the questions that come up around the day-to-day 
running of a farm, and the most appropriate response 
to building soil in the market garden, in my mind, 
is to do a bit of everything you can to support the 
system to express its physiology with the knowledge 
that organisms will find their own balance with 
the resources at hand. Nature’s feedback loops are 

astounding and evolved for precise functions, and 
so we do best to mimic nature as far as possible and 
then get out of the way. In practical terms, this might 
involve mechanical work decompacting degraded 
land. It might involve having living plants in the 
ground as long as possible through the year. We can 
copy the way a forest soil develops and protect the 
earth by adding compost on top of the ground and 
eliminating tillage. We can ensure we are feeding 
the soil food web with plenty of balanced organic 
matter and nutrition whilst holding more water and 
buffering pH and eliminating the need for weeding 
(tillage or burning). We can apply all manner of soil 
preparations like the ones outlined in this book to 
add life and fertility and invigorate any piece of land. 

We may not have complete enough data to know 
which action has the greatest return for the effort or 
inputs but we can rest more easefully knowing we 
are applying a diversity of solutions that supports 
the expansion and development of life despite our 
limited knowledge. We can observe visually, both 
in the field and with microscopes, we can make 
comparative trials to test for ourselves in our own 
time, place and circumstance. We can analyse soil 
and vegetable nutrients over time and deepen our 
insights of what leads towards health and resilience. 
This approach to observing and applying patterns 
from natural systems is paramount to viable food 
production and society as we know it. Whilst we 
might have years or decades of conditioned linear 
and compartmentalised thinking to break down in 
order to begin to truly observe what lies in front 
of us, it is the fruitful and stimulating life of land 
stewardship that makes farming so meaningful and 
fulfilling.

Visual defects on the skin of poultry dissappear once smoked, and the 
value of the bird is doubled with minimal work.  Cutting down birds 
is another way to add value in this circumstance, but has higher costs.

Sharing my direct field experience and holistic approach with a new 
generation of farmers feels vital as a means to counteract the linear, 
reductionist and compartmentalised, institutionalised education.  
Farmers must face complexity daily, and a paradigm shift is needed for 
most people to start making decisions holistically.
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our Site Selection Criteria
In the autumn of 2013, Yohanna and I began listing 
out the criteria that were important to us in initi-
ating property searches around Sweden. Once we 
had come up with the ‘boundary conditions’ (par-
ticular minimum requirements), we began a  long 
and time-consuming search that led us all over the 
country until a simple twist of fate had us stumble 
upon what has become Ridgedale, detailed in the 
following pages. From our list of around 50 desired 
points and parameters we have distilled some of 
our key considerations with which we could narrow 
down tens of thousands of properties to a  couple 
dozen for more serious viewing and consideration:

•	 Minimum 5 ha total with 3 ha pasture

ClIMATE

•	 Swedish climate zone 4 or 5
•	 Even distribution of precipitation throughout 

the year
•	 Good proportion of south-facing land 

lAndfoRM

•	 Sloping land capable of moving water by gravity
•	 Majority of land below 10 % slope
•	 Site capable of clear visual demonstration of 

Keyline and other aspects of what we teach

WATER

•	 Minimum 600 mm of precipitation
•	 Potential to go ‘off grid’ with water
•	 Stream or catchment for ponds
•	 Existing well with public drinking quality 

supply
•	 Existing piped supply to barns
•	 Existing approved sewage 
•	 Access to local lakes for fishing
•	 Coast accessible by day trip from the farm

ACCESS

•	 Ideally with public road within 50 m of house 
(snow clearance) 

•	 Parking for several vehicles 
•	 Train station within 10 km

TREES/ foRESTRy

•	 Minimum 2 ha designated forestry
•	 Infrastructure
•	 Family home not requiring extensive work 

before moving in
•	 Sensible home size (150 m2 max.)
•	 Barns for animals and storage
•	 Out-houses for accommodation
•	 Workshop
•	 Ideally with root cellar
•	 Fencing
•	 Possibility to fence field perimeters if not 

already in place
•	 Land that had not been fenced extensively and 

subsequently developed in poor patterning

SoIlS

•	 Agricultural land designation
•	 Well drained soil
•	 Loam soils

MARKETS

•	 Must be within 3 hours train/bus ride from 
international airport

•	 Must be within 50 km of 50,000 population 
centre

EnERgy

•	 Potential to become off grid for electricity in the 
future

•	 2 ha forest for timber and firewood
•	 Capacity for 25/32 amp electrical supply to yard
•	 Flowing water on/adjacent to site

History and Background on Ridgedale
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Initiating a Property Search
Sweden is a tough place to start this sort of enter-
prise. The country is losing farmers rapidly, and 
farm consolidation and mechanisation are rising, 
often supported by foreign labour force as is the 
case in many northern European countries. The 
Swedish agricultural sector (forestry and food 
industry not included) employs around 177,000 
people, which represents approximately 1.5 % of 
the Swedish workforce. There are 71,000 farms and 
other agricultural businesses, which is just half the 
number of farms that existed 45 years ago. More 
than 10,000 holdings closed down between the 
year 2000 and 2010. Well over half the farmers are 
aged over 60, another common pattern many other 
countries share. The economic situation with high 
material cost, high labour cost and high taxes make 
farming a real challenge. However, land is relatively 
cheap away from the big urban centres. To create 
a  regenerative enterprise of this nature requires 
several key ingredients. 

One is creative resource use: tapping into waste 
streams and finding ways to build infrastructure 
cheaply with recycled materials. One thing that is 
very clear to me, the skill set needed to create this 
kind of farm is a very different one to the skill set 
associated with a farmer a generation ago. There are 
probably some nice overlaps with farms a couple of 
generations ago, when there would naturally have 

been more care for certain aspects of economy and 
working with natural patterns and relationships. 
Regulations in Sweden are also stifling at times. 
Having grown up in the UK I thought I would not 
find it very challenging. So far we have focused on 
building strong relationships via clear communica-
tion with the relevant folks at the municipality. In 
this regard, I see two paths. 

One is finding ways around limiting regulations 
that may not fully serve to benefit all. The other 
is working very closely with regulators and taking 
the time to explore, educate and facilitate deeper 
understanding. This is the path we chose as we feel 
that ultimately it is the most beneficial route and 
provides a more secure platform to build a busi-
ness upon; it fosters a greater sense of connection 
and a  general respect for each other’s roles in 
developing the community we find ourselves liv-
ing within. The climate zone was a big influence 
on our choices too, as that is one of the other lim-
iting factors here. At over 59°N we are certainly 
one of the northernmost Regenerative Agriculture 
farms and learning hubs on the planet. We used 
the full array of our basic site selection criteria 
to assess every potential property we viewed, 
but kept a  keen eye on climate zone, access for 
international travel and proximity to markets 
(and potential markets) for epic quality produce.

gET ClEAR ACRoSS THE BoARd And gET IT doWn on PAPER

Listing core objectives and requirements is vital to be 
able to effectively filter through available properties. 
All decision makers' needs must be met, and for this 
reason creating a Holistic Context alongside the list 
of basic land/ infrastructure/ location needs. One 
thing that needs to be factored into the purchasing 
budget are considerations of location (e.g. access to 
markets) and condition of infrastructure. It is pos-
sibly cheaper to invest a little more money initially 
when time and energy are factored in. Renovating 
barns and houses is laborious and costly work. I meet 
a  lot of folks stretching their financial savings on 
property purchase without a real sense of the cost of 
building new/renovating old infrastructure. It may 
be a tempting fantasy, but ultimately a good farm is 

one which you can tend with care and ease. Doing 
things better is more useful than doing things bigger. 
Small intensive farms can be farm more profitably per 
hectare, as a result of the intensity with which we can 
manage on a more human scale. Implementing your 
development plan on any size property can quickly 
add up, so do some thorough budget planning before 
deciding what proportion of capital can be allocated 
to land purchase. With an extremely tight budget for 
buying a  farm with extensive buildings we ended 
up paying nearly double our original budget, but 
carefully adjusted our business plan accordingly. 
Be cautious taking on more land than you actually 
need.  Ask yourself how little land can you achieve 
your required income with.
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Using some of the simple yet incredibly powerful 
tools at our fingertips today, we were able to make 
this search relatively easy. Whilst we had some 
basic minimum requirements for the property, we 
were not too attached to what it looked like, rather 
that we needed the clear recognition that we could 
achieve what we were setting out to do.

Using free software like Google Earth Pro and 
overlaying a climatic zone map of Sweden over the 
Earth’s surface we are able to start narrowing down 
the regions within which we wanted to search. 
One thing worth noting that is not clear from this 
small climate zone map is that Swedish zone 3 and 
4 extend high up the east coast where the belt that 
borders the inland sea benefits from the micro cli-
mate that it produces.

Temperatures in Sweden are heavily influenced 
by the large Fennoscandian landmass, as well as 

continental Europe and western Russia, which 
allows hot or cool inland air to be easily transported 
to Sweden. That in turn renders most of southern 
Swedens summers warmer than almost everywhere 
in the UK. In winter, however, the same high-pres-
sure systems sometimes put the entire country far 
below freezing temperatures. There is some mari-
time moderation from the Atlantic which renders 
the Swedish continental climate less severe than 
that of nearby Russia. 

We looked at properties at 62.5°N that fell into 
the same climate zone as we find ourselves in here 

Farmers age # of holdings # Sole holders

Total 71,090 24,180

< 35 years 2,910 1,080

35 – 44 years 9,450 3,550

45 – 54 years 16,920 6,590

55 – 64 years 18,890 7,230

>= 65 years 17,690 5,720

The aging Swedish farming population. Data source: Eurostat.

Overlaying data on mapping is very simple yet a  very powerful tool. 
Source: Google Earth.

Other 5%

General field
cropping 31%

Sheep, goat and
grazing 24%

Cattle rearing/
fattening 16%

Cereal 
crops 10%

Dairying 8%

Combined field crop
and grazing 3%

Non-classified 3%

Productions in Sweden, Data from 2010. Source: Eurostat (ef_poirrig).
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(hugging the inland sea). Properties in the north 
are often very cheap, large farms for €1,000/ ha with 
amazing buildings. There is, perhaps, a reason for 
this, including accessibility, total accumulated heat, 
access to markets, etc. You really realise just how 
‘long’ a country Sweden is when you go up north 
scouting properties and realise you are not even 
half way up the country.

Property prices near the cities are extortionate, 
and often the more affordable ones come with very 
run-down infrastructure. This was a  big concern 
for us. Knowing many people coming to the farm 
to participate in trainings would be coming from 
abroad, we prioritised what we could afford whilst 
ensuring access to good transport links. We knew 
we could bring an element of culture to us and save 
money for investing in the farm. Setting a  radius 
from travel or market hubs allows you to identify 
regions or municipalities that meet your require-
ments. Often property search engines give search 
criteria that let you feed this kind of information 
into the search which we found incredibly useful as 
we sifted through hundreds of properties.

The ability to overlay a  detailed climatic map 
and identify the towns within that area allowed us 
to narrow down our property search radically by 
identifying the radius around population centres 
that fell in our desired climate zone. By clearly 
defining your objectives and utilising some of the 
free/affordable tools available to us can really sim-
plify what is a very daunting process.

◉ ◉ ◉
Climate Classification 

According to different climate classification systems 
our farm lies at the border of Temperate continental 
and Boreal subcontinental, or in the Köppen-Geiger 
climate classification: Dfb, bordering Dfc. The 
border lines between different zoning is obviously 
not a clearly defined one, and as such we can see the 
tendencies of each expressed. Dfb is a humid conti-
nental climatic region defined by Russian German 
climatologist Wladimir Köppen in 1900, typified by 
large seasonal temperature differences, with warm 

Left: Bio–climatic map of Europe Source: Cartographic Service, 
University of Léon, Spain.

Above. Köppen-Geiger climate 
classification. Source: Adapted 
from Peel MC, Finlayson BL & 
McMahon TA (2007), Updated 
world map of the Köppen-
Geiger climate classification, 
Hydrol. Earth Syst. Sci., 11, 
1633 – 1644.
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to hot (often humid) summers and cold (possibly 
severely cold) winters. Precipitation is usually well 
distributed throughout the year. The mean temper-
ature of the coldest month must be below −3°C and 
there must be at least four months whose mean tem-
peratures are at or above 10 °C. Humid continental 
climates tend to be found between latitudes 31°N 
and 60°N, (we are 59.7°N), within the central and 
northeastern portions of North America, Europe, 
and Asia. 
  Dfc is the subarctic climate (also called boreal 
climate) and is characterised by long, usually very 
cold winters, and short, cool to mild summers. It is 
found on large landmasses, away from the moder-
ating effects of an ocean, generally at latitudes from 
50° to 70°N pole ward of the humid continental cli-
mates. This type of climate offers some of the most 
extreme seasonal temperature variations found on 
the planet, with 60 –70°C changes between winter/ 
summer maxima/ minima. The frost-free season is 
very short, varying from about 45 to 100 days at 
most. 

Agricultural land in Sweden represents approxi-
mately 0.4 ha per person. This would suggest 
Sweden could feed the population from its own 
land base. Changes in food habits and consumer 
expectations as a result of the globalised food mar-
ket result in consumption patterns similar to most 
other western countries. Seasonal climate varia-
tion is large here in Sweden, with winter lasting 
roughly half of the year. Crop production is limited 
by low temperature and low solar radiation, and 
in some areas growth is zero for almost 6 months 
of the year. The climate of Sweden is expected to 
change significantly in the coming century, bring-
ing a changing impact on agriculture. Atmospheric 
CO₂ is generally expected to double in concentra-
tion, and temperature set to increase and become 
more similar to that of central and southern 
Europe at present. However, the extreme seasonal 
variations in day length and low solar elevations at 
our high latitude will remain the same. Although 
scientists find it difficult to generalise future cli-
matic changes, given that large spatial differences 
occur, a  general expectation is that precipitation 
will increase here during the winter months. Here 
the growing season is approximately 150 days, with 
a  variance of plus/minus 25 days.  The summers 
appear to be becoming drier and periods of drought 
occur from between 30 and 120 days in the 6 years 
we have been living here. Irregularity is perhaps the 
most pronounced challenge for all farmers globally.

gRoWIng dEgREE dAyS/
ACCuMulATEd HEAT

Agricultural patterns are obviously related to 
climatic patterns. The growth and development 
of both plants and all other organisms is closely 
related to the daily accumulation of heat, or 
growing degree days. The limit of agriculture is 
suggested to be located where the accumulated 
sum of temperatures above 5°C is lower than 
600 –1,200 d °C (degree days above the given base 
temperature), where the upper limit (1,200 d ºC) 
is the limit for crop production, and 600 d ºC for 
animal production. Our farm sits around 1,200 d 
ºC. Growing degree days are used to predict plant 

With data from 1960 –90 DNMI – REPORT ISSN 0805-
9918 Nordic climate maps O.E.Tveito, E.J.Førland, 
H.Alexandersson, A.Drebs, T.Jónsson, H. Tuomenvirta, E. 
Vaarby Laursen.

Mean length of the growing season 
(daily mean> 5C) 

No growing season
1 – 25
20 – 50
50 – 75
75 – 100
100 – 125
125 – 150
150 – 175
175 – 200
200 – 225
>225

growing Season (>5C)
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Mean degree days 
(daily mean>5C)

1 – 200
200 – 400
400 – 600
600 – 800
800 – 1000
1000 – 1200
1200 – 1400
1400 – 1600
1600 – 1800
No growing days

growing Season (>5C)

With data from (196 – 90) DNMI – REPORT ISSN 0805-9918  
Nordic climate maps O.E.Tveito, E.J.Førland, H.Alexandersson, 
A.Drebs, T.Jónsson, H. Tuomenvirta, E. Vaarby Laursen.

flowering, maturation, predicting production 
potential and forecasting pest infestations during 
the growth cycle. This is factored together with base 
temperatures, which are the minimum temperature 
a plant will survive.

Trees allocate resources specifically to prepare 
for the physical limitations of cooling tempera-
tures. Freezing resistance is developed from two 
mechanisms; either avoiding freezing or tolerat-
ing freezing. To avoid freezing, trees rely on bark 
to insulate the tissue in the stem. Trees also avoid 
freezing through the canopy effect, where foliage 
above reduces radiative frost penetration. This may 
be relevant in early or late season. 

Some trees reduce actual ice crystal formation 
within their cells. The quantity of dissolved materi-
als in living cells allows for lower temperature in 
liquid water (down to a  certain level). Tolerance 
of dehydration is another strategy, which is what 
happens in the ‘hardening off ’ of the year's growth 
late in the season. As temperatures fall and day 
length becomes shorter, sugars accumulate and 
cells dehydrate. Cell membranes and metabolic 
processes change within the living cells to facilitate 
water movement out of the cell. Cold temperatures 
encourage the hardening processes along. The 
colder the temperature, the deeper into cold toler-
ance a tree moves. Extremes and rapid fluctuations 
of temperature can destroy freeze hardening in the 
middle of winter, leaving a tree open to cold dam-
age. A tree will be hardened to withstand freezing 
only as much as needed, and this will likely give 
increased failure rates for tree systems in this cli-
mate. The primary damage from cold occurs when 
a tree does not harden enough, not rapidly enough 
or if it de-hardens too early. Trees stressed by pests 
or other problems may not develop effective cold 
tolerance. Variance in bark and wood tissue, flow-
ering, bud and root hardiness and the difference 
between the compositions of different years growth 
further complicate the matter. Mass tree planting 
is definitely worth exploring, as trees can only pre-
pare for average temperature conditions for their 
particular gene set. 

fARMIng In A  
CHAngIng ClIMATE

Several soil processes like soil respiration, nitrogen 
mineralisation and allocation of carbon to mycor-
rhizal fungi are stimulated by increased temperature, 

although the relationship with moisture conditions 
will complicate predicting the future. For instance, 
drought during summer might decrease miner-
alisation during the summer and increase it during 
the following autumn and winter. Increasing CO₂ 
increases the Carbon:Nitrogen ratio of litter fall, 
suggesting that there will be a  higher availability 
of organic matter to decompose but with reduced 
decomposability. It is possible that increased CO₂ 
will lead to higher levels of soil carbon storage.

Effects of elevated CO₂ on grasslands relate 
to available nitrogen levels. Increased carbon 
uptake in grassland stimulates Nitrogen fixation 
and the abundance of Nitrogen fixating species. 
Projected increases in temperature would increase 
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decomposition rates, increasing the mineralisa-
tion of nitrogen, making more of it available for 
growth. If increasing temperatures result in much 
drier conditions, however, the response might be 
the opposite. Whether nitrogen is mineralised or 
immobilised depends on the Carbon:Nitrogen 
ratio of the material. Generally, plant residues have 
too little nitrogen for the soil microbial population 
to convert all of the carbon into their cells. If the 
Carbon:Nitrogen ratio of the added plant material 
is above about 30:1, the soil microbial population 
may take nitrogen in mineral form (e.g. nitrate). 
This mineral nitrogen is immobilised and not 
available to plants.

The effect of the changing climate on pest and 
disease pressure entails both direct impact on the 
organism's life cycle, and on the crop development 
the pest organism is feeding upon. Increasing winter 
temperatures will lead to abundance of some insects 
due to increased winter survival. Fungal diseases 
are favoured by both temperature and moisture 
and changes in precipitation will likely vary dra-
matically in different parts of Sweden, more so than 
the temperature. Geographical variations mean 
it is very complex to predict what will happen in 
the future in Sweden. However, if we consider that 
countries with warmer climate than Sweden cur-
rently use considerably more herbicides, it is likely 
any increased pest and disease pressure on farmers 
will increase local prices. Perhaps the biggest risk 
to agriculture are radical seasonal fluctuations and 
extreme weather events, and as such we need to 
think well ahead if we wish to build up farms more 
capable of weathering an uncertain future.

'Climate smart' agriculture will take on various 
forms around the globe, but some of the key ele-
ments than will be important in my eyes include:

•	 Selecting for functional genetics in plants and 
animals.

•	 Utilising suitable genetics from around the 
world.

•	 Emphasis on pasture and perennial crops.
•	 Mass selection of woody crops to hasten rapid 

selection of thriving specimens.
•	 Establishing living windbreaks and shelter belts.
•	 Leveraging micro climatic aspects of 

landscapes.
•	 Diversifying farms for resilience and nutrient 

cycling.
•	 High quality products direct marketed to local 

people.

RIdgEdAlE fARM  
SITE SPECIfICS

The farm is just over 10 ha of mixed planted 
forest and open pasture. Two streams drain 
over 800 ha of primarily forested land via 
our farm to the Fryken lake to the South. The 
farm is situated three hours’ drive from Oslo, 
four hours from Stockholm and three and 
a half hours from Gothenburg in the heart of 
Scandinavia.

•	 Latitude: 59°50’15” N, Longitude: 13°08’34” 
E.

•	 Land area of 10.6 ha.
•	 Perimeter 1892 m.
•	 Elevation between 120–167 m above sea 

level.
•	 Average slope 5 –7% across paddocks
•	 Cold Temperate/Humid Continental 

Climate.
•	 Approx. 634 mm of rainfall per year, or 52.8 

mm per month.
•	 Average 147 days per year with more than 0.1 

mm of rainfall or 12.3 days with a quantity 
of rain, sleet, snow etc. per month.

•	 The driest weather is in February when an 
average of 31 mm of rainfall occurs.

•	 The wettest weather is in August when an 
average of 73 mm of rainfall occurs.

•	 The mean temperature is cool at 5.4°C.
•	 Mean monthly temperatures have a variation 

of 20.8 °C. The average daily temperature 
variation is 7.9°C.

•	 The warmest month (July) is very mild 
having a mean temperature of 16.1° C.

•	 February is the coldest month having an 
average temperature of –4.7°C.

•	 Average 120 days frost free (1 – 30 day 
variance).

•	 Southerly aspect.
•	 Swedish Climate Zone 4 (tending zone 5).
•	 Wind, predominantly S but quite sheltered 

by surrounding forest.
•	 Soil: Moderate Clay loam. Depth between 

10 – 30 cm with both sand (upper ridge) and 
clay subsoils 20 – 300 cm.

•	 1.5 ha 90 yr+ spruce plantation.
•	 0.2 ha 25 yr spruce/ larch/ birch.
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Clockwise from top left: Ridgedale property boundary with 50 cm contours overlaid. Farm location in Sweden. Annual site 
wind data from windfinder.com. The farm property outlined in orange, with neighbour's land we hve access to graze and 
grow vegetables on outlined in red.
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Moving Into the Empty farm

View from front lawn, now Market Garden. The stacked stone root cellar. View of the root cellar and main house.

The “animal” barn, last painted in 1929. Old grain mill left by previous owner. The farm centre, now Market Gardens.

The people barn and magazine. Looking west at the house from the barn. The hay loft in the people barn.

The people barn from the farm yard. Storage spaces: simple yet built to last. Upstairs in the house on arriving.
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A west facing terrace traps evening sun. The old workshop complete with trophies. The centre of the farm above the stream.

Yohanna inspecting the stream in Nut Field. A view south from the top of Nut Field. Spruce planting makes up half the farm.

The larger stream up in the cut forest. Upstairs in the magazine. The previous owners were horse-drawn.

The rolling landscape from the top of Nut field.
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finding the farm
It is quite a  curious tale how we ended up at this 
wonderful farm that has become Ridgedale, and so 
I  would like to take the time to recount the story 
here. Properties sell by auction in Sweden, and it was 
an exhausting process viewing sites, as we frantically 
had to sketch out designs for each site in conceptual 
form to see whether we could achieve our objectives 
on the property before hastily deciding whether to 
bid or not. Small agricultural properties are usually 
subdivisions of larger properties, and this size of 
farm is no longer considered economically viable. 
Many such small farms that fit our criteria will sell 
as holiday homes where the new tenants will take 
down all buildings in favour of more modern and 
better-insulated houses and as such the buildings on 
an older property are worth very little. Essentially 
you are paying for the land. With a busy schedule 
over 2013 working abroad and coming home to 
Sweden to then travel this long country by car to 
search up and down looking at various properties, it 
became clear that our buying power was very limited 
and any property that had some kind of ‘cute’ factor 
would be snapped up instantly by bidders with far 
more financial capital than ourselves, to join the 
list of agricultural smallholdings transforming into 
summer vacation homes.

After searching over a dozen properties, we gave 
up hope of finding a property in 2013. By chance 
we saw this property, Asen 20 (Ridge 20), reduced 
in price from €350,000 down to €90,000. The pho-
tographs on the advertisement were very poor, but 
I could see from the maps that the land had some 
interesting features including good orientation, 
height variances and two streams flowing through 
it as well as plentiful buildings. Often old build-
ings here are found to contain fungus that makes 
the building irreparable. Curious why the price 
had reduced so drastically, we decided on a time to 
visit the farm. It was in November 2013 and it felt 
like our last chance of finding a suitable property, 
before I had to take on foreign engagements for the 
coming year. We journeyed from near Stockholm 
to come and see the farm thick with frost on a brisk 
but sunny day. Within half an hour walking around 
the land we realised that this property held so many 
of the characteristics that we were looking for. In 
fact, the only factor that did not meet our needs was 
the distance to the coast and the fact it was a little 
over our planned budget. The estate agent told us 
that the lady who was selling a farm wanted to sell 

it before winter due to the cost of keeping build-
ings in good order during the long winter months. 
Enquiring how long the property had been out for 
sale we were told many months and that only one 
other couple had looked at it and they had to sell 
their house before they would be able to even con-
sider making a bid.

With this information we decided to put in a bid at 
€60,000 which was much more than we actually had 
in our pockets at the time. Considering the circum-
stances, we had a  feeling that we might be able to 
get ourselves a great deal. Come the end of that week 
we had a  phone call from the estate agent saying, 
“You’ll never guess what, the other party interested 
managed to sell their house and they just put in a bid 
for the original asking price.” By that time, knowing 
that bidding is often largely a psychological process, 
we decided to respond immediately with a  higher 
bid without any real understanding of how we might 
find the additional capital needed. We felt very good 
about the property: the location, the fact that the 
buildings were in good order and needed little work 
to be able to move straight in. We could really see 
that we would be able to create the sort of enter-
prises that we wanted to on this land. The immediate 
neighbours also seemed like really wonderful people 
to have next door: friendly, welcoming and helpful.

After another week of waiting, Yohanna came 
into the kitchen of our little cottage near Stockholm 
excited by a dream she had the night before. In it 
the old man who used to live at the farm came into 
the cottage kitchen hobbling with a really bad leg. 
As he sat down next to her, he essentially passed 
on his blessing; as if gifting the farm to us in some 
generous spirit. Excited by the timing and content 
of the dream we decided that we would try to call 
the estate agent the following day (a Friday) to see 
if we could to close a deal. At this point it felt like 
the last hope of finding a property for the following 
season. 

Just the very next morning the estate agent rung 
saying, “Well you’ll never guess what, sadly the man 
who owned the farm died last night. Obviously there 
is going to have to be a funeral and it can be at least 
a week before any decisions can be made. Sorry about 
this but I am sure you understand.” A long, slow week 
passed with much nervous excitement as we worked 
on draft plans. We also wrote a  letter to the owner 
presenting who we were and explaining briefly what 
we were hoping to do, which we asked the estate 
agent to pass on. We had tried this approach with 
a  couple of previous properties with the thought 
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that if somebody has grown up on a piece of land 
and cherishes it deeply then they might prefer to 
sell the land to someone they know is going to use it 
actively as opposed to just buying a summer home. 
This had not seemed to work in our favour in the 
last couple of properties, but we tried again because 
we felt that this was a nice way to communicate in 
an otherwise impersonal process. At the end of the 
week, the estate agent rang back and we trembled as 
we answered the phone feeling like we really might 
get the farm. “You’ll never guess what,” she said, “the 
other couple have just come back to me and they put 
in a higher bid just now.” 

Our hearts sank as we had no way to afford the 
property as it was, we were not entirely clear about 
the income we would be able to generate in the first 
year, and we had limited borrowing power with the 
banks. We thought about it all day, but resigned 
to the fact that we just could not afford to put in 
a higher bid. We were fatigued with the whole pro-
cess of looking for properties which had gone on for 
months and it felt like suddenly we were no closer 
than we had been at any point after our hopes being 
driven up so high. Looking back, in some ways it 
was not surprising how the next steps in the chain 
of events occurred. The very next day the phone 
rang again and the estate agent said “You’ll never 
guess what! I just had a phone call from the owner, 
and she has decided she will not accept the higher 
bid and wants to sell to you at the original asking 
price. You’ll need to come here early this afternoon 
to sign the papers!” And so with a four hour drive 
on icy roads we happily began the journey across 
the country to Värmland.

Arriving a couple of hours early, we had time to 
walk the land and inspect the buildings again. Still 
awaiting the arrival of the estate agent, a young man 
walked around the corner. “Hi, I’m Frederick, are 
you moving in here?” We replied that we thought 
we might well be, after which he explained that he 
had set up a community fibre optic internet associa-
tion. Fed up with slow internet speeds out here in 
the countryside, the new connection would bring 
1GB/s connection to the whole village. “Oh, and 
if you want to be connected, you need to sign up 
right now as the digger is coming by here tomor-
row!” And that is really just how the whole story 
has gone on. We signed the contract for the fibre 
optics before we even signed the property papers!

We met the lady who previously owned the 
property as we signed the official deeds. She was 
obviously very distraught with the sad loss of her 

husband. Yohanna had wanted to share her dream, 
but was a little nervous, feeling it might be inappro-
priate. Instead, the lady told us a brief story. She and 
her husband had lived at the farm for 50 years, as 
thrifty homesteaders who raised pigs and livestock 
for themselves and grew grains with draught horses, 
the tools still lying in the barns today. Her husband 
had been a renowned fisherman in the area. Sadly, 
he had dementia over the last few years and she had 
cared for him daily without rest. The property was 
too much for her to upkeep as well. She told us that 
her daughters who live in the south of Sweden had 
been asking her to come and visit them for the last 
couple of years. On arriving in the south when she 
finally decided to leave the farm and visit, the old 
man rang to say he had fallen and broken his leg. It 
was a critical point for her, as in that moment she 
decided she would sell the farm. We asked and told 
no more. Why she decided to sell to us instead of 
a higher bidder we may never know. But what we 
found most curious was the story about the broken 
leg, as the old man in Yohanna’s dream had hobbled 
into the room with a bad leg. You make of it what 
you like, we have no care to try to understand such 
events. But it sure was a magical start and has been 
the spirit with which everything has continued on 
here at this beautiful little farm out in middle of 
nowhere. 

Following pages: The transformation of this tired rural property after 5 
seasons of virtually ‘3D printing’ our design onto the landscape.

Ridgedale came about as the property is called 'ridge' in Swedish, located 
in the valley (or dale) of the lake Fryken.
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Small farms and Big Stories
Setting out to write this book and reflecting back on 
my life journey that has led me to this point, I take 
a moment to ponder where we are at as a species 
and what has really changed in my short life in this 
world. It feels poignant to consider all the thought, 
care and attention that is invested in creating a farm 
worthy of people's interest, worthy of a future and 
perhaps worth my children taking it on. What sort of 
a world can I expect my children to inherit? A basic 
question we probably all share as humans, yet still 
we cast a big shadow over planet Earth right now: 
billions of people that make up the population are 
failing to be acceptably housed, clothed, educated 
or employed in meaningful work. When I consider 
the complexity and the fragility of the miracle of 
life on Earth, I feel it is probably fair to assume that 
is still the rate of affluent nations' consumption 
that casts this shadow, not really the numbers 
of our population. Whilst the affluent people of 
this Earth, ourselves included, enjoy lifestyles 
that impose a  grossly disproportionate pressure 
on planetary ecosystems, our over-development 
through our technological advances has sped up 
the Earth's resource use and misuse. Now this 
shadow stems from all of us, darkening our lives. 
We have destroyed so much of the soil on Earth, 
even that which was marginal at best, and continue 
the rampage at a scale of billions of tons per year. 
This most precious resource, the very foundation 
of life on ‘terra firma’ is being washed and blown 
away each year largely as a  result of industrial 
agriculture to which we all contribute by way of our 
consumption patterns. The deforestation, habitat 
destruction and poor water management means 
that in the next decades we can expect to lose much 
more of our remaining arable land if we choose 
to continue on our path, meanwhile populations 
continue to grow and stretch the seams of Earth’s 
exhausted resource base.

The massive problems with deforestation, par-
ticularly in the tropics where nutrients are held 
in the plants rather than in the soil like in our 
temperate climates, is happening with a speed that 
will leave very little for my children's generation. 
I  see continued destruction in all other areas: in 
the oceans we continue to ravage fishery after 
fishery, and the great mammals of the sea are all 
following the sad track of the whales. Seas all over 
the globe are now awash with plastic particles that 
attract and suspend heavy metals in a  dangerous 

soup that is absorbed by plankton and then makes 
its way up the food chain to toxic high levels in 
the pelagic fish species which we tend to eat. The 
effects of nuclear pollution will no doubt play out 
for decades or longer. The lakes and rivers are vir-
tually all polluted all across the globe, with many 
of the great rivers no longer flowing year round 
to the sea. We are using the skies as dust bins and 
filling bigger and bigger holes in the ground with 
other toxic waste products of an increasingly con-
sumerist industrial world. We have upset the CO₂ 
balance in the atmosphere triggering ‘global weird-
ing’ and the unpredictable extreme weather events 
that threaten agriculture more than anything. 
People are cashing in on that too, from carbon 
taxing to green waves of consumerism leaving us 
in a fuzzy place consuming just as many products 
of slightly more ecologically-minded makeup, yet 
never actually encouraging the radical notion of 
a widespread limit to consumption. 

Obviously this destruction of world resources 
leads to increased conflicts and ultimately the 
breakdown of political, economic and social sys-
tems. This long shadow over the Earth feels like the 
darkest and the deepest it has been during my short 
life. Whilst the debate is really over for ‘peak’ every-
thing and climate change, we inhabit a paradoxical 
state where increasing amounts of positive media 
and diverse opinion carry risk of forgetting that con-
sumption still exponentially increases all the while. 
The hopes of democratised media through new digi-
tal channels has really proved a double edged sword, 
where scandal and control still pervades, and fleet-
ing unsubstantiated opinions often quickly cement 
into ‘fact’. It does, however, offer an opportunity to 
engage in a  new conversation about the world we 
wish to live in and indeed bequeath our children 
with. The question ultimately, for me, is: can we 
turn from a world of war to a world of peace and 
respectful relating? From patterns of dominance 
to a  model of cooperation, from violence to heal-
ing? From empire to global village community? It 
seems evident to me that the leaders of political and 
corporate powers in the modern world are really 
incapable of providing the necessary leadership in 
this great work, managing the whole being the key, 
so we have to look at local solutions and look for 
new dynamic leadership. That is a gift which anyone 
can choose, as indeed so many of us already are.

These problems began long ago when our 
ancestors put aside their more egalitarian and 
gender-balanced ways of earlier human society to 
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establish the rule of dominion by bow and sword. 
Since that there has been a brutal competition for 
power that has created a restless ‘play or die’, ‘rule 
or be ruled’ dynamic of violence and oppression. 
Conquest, therefore, has become a measure of great-
ness where male vengeful gods replaced forgiving 
goddesses, and the wisdom of the elders and priest-
esses gave way to the all-powerful kings and queens 
of the hall. People lost, often by force, their rooted 
place in landscape as societies became divided by 
the ruler and ruled. This happened many thousands 
of years ago in Mesopotamia in the land we call Iraq 
today and there is evidence, such as from the work 
of James de Meo and Jared Diamond, indicating 
that intense and rapid climate change is linked to 
rapid cultural shifts from Matriarchal to Patriarchal 
warring societies, where the first waves of armored 
patriarchs came from the rapidly changing desert 
regions in the Sahara and central Asia, once the 
bread basket of the world. Lush savannah dense 
with animals and abundance are now barren and 
bear witness to some of the most violent societies 
on Earth. In the area that is now at the eastern end 
of the Mediterranean, where sea levels rose incred-
ibly quickly as the Bosphorus flooded, displacing 
countless communities, people had to fight neigh-
bours for basic resources. Archaeological evidence 
of plump, forgiving female goddess figures were 
somewhat suddenly replaced with male vengeful 
archetypes. This occurred all the way east through to 
what is now Pakistan, where river systems changed 
their courses leaving people to fight over limited 
resources. It is not hard to imagine major cultural 
shifts when we imagine the world of abundance we 
have always known suddenly shattered; trust in the 
all providing entities undermined. Modern history 
illustrates how people will most often descend into 
a  basic conditioned survivalist mentality when 
faced with grave risk.

Since that early fateful turn away from earth 
community, imperial institutions have been sys-
tematically denying humanity to the vast majority 
of humans, instead reducing us to conditions of 
servitude whilst elevating the most power-driven 
and ethically challenged among us to the high-
est positions. The era of empire would seem to be 
reaching the limits of what people on Earth can 
tolerate now and social, ecological and economic 
breakdown happening around us is just a manifes-
tation of this. In these last several thousand years, we 
have seen the primary institutional form of empire 
move from the city states of ancient times to the 

imperial nation states of the modern era and now 
the imperial global corporations that have been 
emerging and entrenching their positions even in 
my short lifetime. Personally, I find that really quite 
frightening because corporations appear beyond 
government (or possibly replacing their assumed 
roles) and the entrenched pattern of dominance 
and exclusion remains constant.

Radical and potentially devastating change that 
will shift the economic advantage from global 
corporations to local communities is perhaps the 
inevitable benefit of any deep economic breakdown, 
energy crises or climate change impacts. Obviously, 
without oil, life on Earth will look very different. 
Long-haul transportation and global supply chains 
will have to become relics of a dying era, and vast 
sprawling suburban landscapes and out-of-town 
shopping based on car dependency will have to 
diminish. Perhaps of greater consequence is the 
fact that oil-based agriculture will have to end. 
Increasingly people are aware that many fertilisers 
and agrochemicals are based on pure oil and gas 
products, and yet we still rely so heavily upon this 
production chain and shelve responsible decision- 
making for later generations. Thus, we must keep 
waging wars to secure access to more cheap oil to 
keep the whole machine growing and perpetuat-
ing. We will surely see a lot more wars for the last 
remaining resources.

The consequences of climate change will only be 
exacerbated in this time, the resulting shorter or less 
predictable growing seasons and loss of global crop 
yields will no doubt affect the poorest people on 
Earth the most. Water shortages are hitting wider 
regions in more countries. This results in forest 
fires and famines, the latter of which lead to disease 
epidemics. The ensuing endemic resource wars, 
uncontrolled migration and continually growing 
trade gap in major world economies are another 
indication of people living way beyond their means, 
and running up a credit card debt to the rest of the 
world which will obviously be left to our children. 
If we allow this situation to continue to the ‘last 
man standing’ competition for the final resources 
that remain, we can surely only anticipate further 
escalation of military conflict, terrorism and deeper 
societal fragmentation. 

We really have a choice to bring forth a new era, 
an era grounded in the principles of community, 
cooperation, justice, ecological awareness and 
nonviolence. Unfortunately, it seems that the abil-
ity to make the obvious choice for life is seriously 
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hampered by the ill-advised economic policies 
of the military-industrial-globalist think-tanks 
that have hijacked the modern political system. 
The commitment to the elitist agenda of imperial 
wars and occupations in the name of peace and 
democracy still gives priority to corporate profits 
at the expense of people, their communities and 
nature. These stories reside in all of us. The idea 
of our Western democratic life is bred into us at 
such a  young age, but when I  look around I  do 
not really see much evidence of any such thing as 
democracy. Just look at wartime rhetoric which 
follows the same pattern over the last century, in 
the repeated assertion that we only intervene with 
other nations to promote peace and democracy, 
human rights or economic justice. Fortunately, 
more and more people understand this is not quite 
true. 

Yet it shall be said that we are species of many 
incredible possibilities: so many gifts, strengths 
and talents pervade our communities. It is, in my 
experience, the foundation of our nature to be of 
benefit to all through our words and actions. Does 
nature not reveal this basic pattern so thoroughly 
and undisputedly? Yet this basic human right, to 
express benefit to all, has been categorically and 
systematically denied by the institutions and cul-
ture of empire. The seemingly ancient forces of 
greed, fear and violence in humans feel to me like 
symptoms of developmental pathologies that are 
systematically cultivated by imperial cultures and 
these institutions. 

Our cultural stories are really defined by prosper-
ity and security. The prosperity story tells us that an 
eternally growing economy benefits everyone and 
that growth requires really wealthy people to invest 
and create jobs, and thus we should free up these 
rich people from taxes and regulations. Meanwhile 
we should cut away any benefit programs that might 
strip the poor of their motivation to contribute to 
society. Then we have a security story that tells of 
this dangerous world full of criminals, terrorists 
and foreign enemies who have got to be controlled 
or removed by strong police and military forces. 
This idea spreads scarcity at the same time as 
affirming economic inequality and legitimising 
the use of physical force to impose the will of rul-
ers. It surely gives some degree of protection to the 
citisen, but more weirdly often affords a sense of 
righteousness to the rich and powerful. Given the 
reach and tenacity of these stories, would it not it 
follow that effectively all we need to do to change 

the course of history is to change the stories that 
we live by? Whether we like to think so or not, the 
media continues to shape so much of our values for 
political gains, infecting every deep sinew and fiber 
of our beings. Yet at the core, of all the things we 
really wish for in the world, is there anyone who 
could truly represent those desires for us? 

My wish is to simply live my life as fully as I can. 
The line between work, rest and play has become so 
obscured that it is life itself to which I am employed.

What has all this got to do with agriculture? Whilst 
global situations seem to have worsened parallel to 
my exposure to all the solutions oriented work of so 
many, perhaps the biggest change is in the ability to 
make our voices heard. The rapid ease with which 
we can tell our stories and connect across the ether 
in this time is unprecedented. It has never been 
easier to forge ahead true to our beliefs and dedicate 
ourselves to the benefit of all. It is the truth, passion 
and purpose of our stories that people long for. We 
all long for connection to the world around us, the 
people around us and the food that nourishes us. 

Regenerative agriculture is in the business of 
supplying more than just food. It enables thriving 
ecosystems whilst satisfactoraly meeting all our 
human needs. Regenerating community involves 
empowering and including everyone. With the 
combined gifts, strengths and talents in our com-
munities, we have all the creativity, passion and 
resources to chart a new course. Why does a regen-
erative approach still remains very much a  fringe 
movement? Why can people not see the simple 
fact that if we do not manage holistically we will 
fail like previous civilisations before us? How do we 
normalise this thinking so it is no longer marginal? 
Are we listening and understanding the needs of 
the wider communities around us, who are also 
committed to be of benefit with the skills and 
means available to them? The danger of any collec-
tive identity is the sense of ‘us and them’ mentality 
which fails from the outset to connect with the 
whole. How are we to make agricultures that can 
restore the soils and ecosystems whilst rekindling 
local economy and community the new normal? 
One foundation that unites us all on the most basic 
level is food, and so farming is everybody's busi-
ness. The largest pool of potential customers are not 
even aware they want this kind of food, this experi-
ence, to enrich their lives. Education then is a huge 
part of the long-term solution to benefit the whole. 
We like the notion of flinging open the gates to the 
farms, and inviting the people back in.
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The Story of your Supper

One of the biggest leverage points of small farms is 
the story we can tell. We can offer a level of care and 
a level of intimacy that is simply not possible in most 
retail environments. By opening the farm gates and 
explaining and demonstrating to the community 
why we do what we do and how it relates to them 
opens up doors that can lead to unexpected places. 
Then we can feed them, and in one meal nourish so 
much more than just the body. Let us picture the 
whole process to bring the meal above to the table, 
a typical meal at the farm. 

The home baked sourdough bread pictured above 
was made from flour milled locally at a water-pow-
ered mill by our friend, a French man who moved 
to Sweden to restore an old mill back into working 
order. He makes speciality flour products including 
Skrädmjöl, which consists of oats roasted in a wood-
fired oven and ground using stone. Traditional here 
in Värmland, it is usually used to make nävgröt, 
a thick and lumpy porridge served with fried pork 
and lingonberry jam. On the bread is butter made 
by hand from the milk of our heritage breed moun-
tain cattle. Yohanna has built a  close relationship 
with the cows over the last two years to be able to 
milk out in the pasture without restraint. The bread 
is topped by homemade Camembert cheese made 
from the same milk, which was ripened in the cellar 
below our house. On the other bread is homemade 
duck liver paté, with rich cream from the moun-
tain cows. The ducks lived freely on the farm and 

entertained people during their happy lives where 
they got to behave like ducks and foraged for their 
food.

The main dish is one of our pastured broilers 
with leek from the gardens cooked as a simple soup 
with exquisite chicken stock also made in the farm 
kitchen. Our broilers are moved daily onto fresh 
pasture, living in small flocks in the fresh air and 
sunlight. Our birds are carefully processed in our 
approved on-farm facility. There was no stressful 
transport, and the wastes and water from processing 
are recycled to keep nutrient cycling in place on the 
farm. The birds are processed skillfully by hand with 
an attention to detail not available in machine-pro-
cessed birds. The leeks came from our no-dig kitchen 
gardens, grown in a manner that aims to support the 
building of soil and the dynamic life within it above 
all else. The vegetables are grown a few metres from 
the kitchen itself, so like everything here, freshness is 
never a question. 

On the side are pastured eggs. Our small flocks 
move daily to fresh pasture in their egg mobile. 
Their movement is timed precisely behind the cows 
and sheep to maximise the beneficial interactions 
between the animals and the pasture. The cows 
leave their cow pats, which become full of fly lar-
vae, which eventually hatch and cause bother to the 
cows. The hens, however, love the omega-oil rich 
insects that they find in cow pats, and in return act 
as biological muck spreaders to distribute manure 
over every square meter of the farm. Then there are 
the little slithers of homemade lamb ham. Carefully 
and respectfully butchered and prepared in an old-
fashioned way at the farm, this brings a strong and 
salty richness to the dish. This is complimented by 
the crunchy freshness of the lightly salted home-
made squash pickles, which allowed us to store a glut 
of vegetables to enjoy throughout the rest of the year.

There is surely not a  restaurant in the world 
that can offer that level of localism, intimacy and 
diversity from their own backyard. And we can sell 
this at the cost of conventionally grown organic 
food here and make the business work. When you 
eat like this, you would be a  rare person indeed 
to ever go back. It seems to be a  lot easier to find 
customers that believe in the whole notion of what 
you are doing, and consequently are willing to 
purchase many things from you, than it is to sell 
a single product to many more people. The logistics 
and planning of a diverse small farm become more 
manageable, and the relationships deeper. That is 
one major leverage point we have that no industrial 
production could ever compete with.

A typical ‘whole-menu’ farm meal enjoyed at the farm; with everything 
save salt coming from within a few hundred metres of the back door.
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CHAPTER 2

A World Built of Patterns

The immense variety that nature creates emerges 
from the working and reworking of only a few 
formed themes, with the same patterns repeating 
from the micro to the macro scale. Whilst the 
world around us may appear chaotic, it is highly 
ordered in mathematical patterns of growth and 
decay, where function leads to form. We see pat-
terns playing out in ecology that we can see in 
our own direct human experience, in our mind 
and body and in the wider societies around us. If 
we are to farm in an intelligent way that harnesses 
the support of natural systems and the abundance 
and vitality they display so robustly, we would do 
well to study the world from a pattern perspective. 
Sickness and disease tend to be rare in natural 
systems and function to recycle nutrients quickly 
back into the system for the benefit of the whole. 

This book is largely about understanding and inter-
preting patterns from ecology and applying them 
to our specific production context. In fact, that is 
perhaps the way to describe my own work; which in 
large part specialises in the examination, extrapo-
lation and integration of patterns from ecology. As 
farmers, we have to develop and refine perhaps the 
widest skill set found in any profession. A typical 
farming work week involves biology, chemistry, 
physics, mathematics, social science and the whole 

“Nature uses only the longest threads to 
weave her patterns, so that each small 
piece of her fabric reveals the organisa-
tion of the entire tapestry.” Richard P. Feynman

By Ernst Haeckel - Kunstformen der Natur (1904), plate 96: Chaetopoda. Image Wikipedia.
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Firstly, learning is potentially exponential if we 
shift our perspective and understanding to wholes. 
Insights gleaned from forest ecology translate 
directly into more empowered ways to deal with 
economy, for example. This appears to be true in 
many instances and so it has been ironic that my 
learning really began upon leaving ‘learning’ insti-
tutions, which unfortunately typically have little to 
do with the true nature of learning. I have also seen 
just how important taking a pattern perspective is, 
seeing the world through a pattern lens, if you like. 
I repeat this in various ways throughout this book: 
whilst some specific strategies and techniques from 
our farm may not translate well to a different cli-
mate or context, the patterns behind our approach 
always do. This book is all about patterns, and 
I recommend and invite you to really reflect upon 
this element that lies behind our work. It is perhaps 
the most abstract part of the book, and a topic often 
avoided because of this, but nonetheless it is critical 
if we want to begin to understand complexity and 
access the huge range of information and insights 
that lie right beneath our feet and are displayed 
before our very eyes should we chose to see them.

Ca   y u   rea   t  is?  You   a e  not  r adi g   th s. 
W at  ar  ou  rea in ?  Our brains are not actually 
designed to take in and remember vast amounts of 
text, as much as we were subjected to this approach 
through our learning institutions. You probably 
cannot remember the last headline of the last news-
paper you read, and yet how is it that in a room 
full of people from all over the world we can find a 
song we all know the words, or at least the melody 
to? How do you suddenly remember the words to 
nursery rhymes or lullabies you instinctively sing 
to your newborn child that you have not heard for 
decades? Our brains are designed to comprehend 
and store data via pattern, and many of the tribal 
societies of the world used interesting means for 
storing huge amounts of data. We must think about 
this, as we can clearly see that information is not 
what leads us to effective action. You have access 
to more information at your fingertips today than 
humans have ever had, and yet we often act so mis-
erably to ourselves, each other and in relation to 
our fundamental resource bases as individuals and 
as a society so much of the time. 

Most books can effectively be summarised into 
a very small portion of the pages they inhabit, and 
so we can learn to speed-read and store pattern lan-
guages of information if we wish to delve ever deeper 
into the vast topics of ecology and agriculture. I 

range of trade skills from carpenter to plumber, 
electrician to butcher and touches virtually every 
trade going at one time or another.

I spend a lot of my time focused with participants 
on our trainings on understanding ecological and 
human patterns. It is a difficult subject to write about 
because it is an experiential field, one you must 
immerse yourself in. But therein lies the secret to 
harmonious living in all senses of the word. A good 
farm is an incredible learning platform and when 
we study nature we soon learn that everything in 
nature is looking after its own needs in the benefit 
of all; there is a constructive hierarchy in which 
everything depends entirely on the health and well-
being of the whole system, and yet every organism 
takes care of its own needs first. Great texts exist in 
most cultures around the world seeking to transmit 
these great insights, and yet they are self-evident in 
the natural processes all around us that so many of 
us humans on Earth today have neglected. 

Just like all life, so too must we keep on devel-
oping and striving for excellence whilst accepting 
feedback in a dance of dynamic equilibrium. Do 
not get lost solely in outcomes, for it is processes 
that we are working with as farmers. Ecologists 
used to call forest systems ‘climax communities’, 
a notion that implied there was some manner 
of endpoint where things sustain themselves in 
perpetuity. We know that forests too are managed 
by patchy intermittent disturbances, and that it is 
essential for the benefit of the whole system. The 
long-living, slow-growing forest canopy trees rely 
entirely on ‘earth repair mechanisms’, those spunky 
annual and perennial weeds whose entire function 
in ecology is to repair damage and kickstart this 
beautiful outward expansive process of succession. 
Succession is nature’s pattern of change and growth; 
the change in ecological communities over time. 
Think about it, if a climax community were reached 
across a great area of the Earth then all the earlier 
stages of succession would become obsolete. Thus if 
any major disturbance occurred such as a fire, flood 
or landslide there would be no repair mechanisms 
readily available to secure the soil, start pumping 
nutrients into the soil and cycling them back onto 
the soil surface. 

Personally I love learning, and have spent a good 
deal of time studying the actual process of learn-
ing. Having spent the years since leaving school 
unlearning much of what I was taught, with a focus 
on holistic whole systems thinking, I have become 
aware of important insights in my experience. 
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have a library of over 30,000 books and documents 
and instead of reading conventionally I scan the 
contents, images, tables and references and keep 
the pattern language of the book in my mind. 
Knowing where to find the right information when 
it is actually needed is far more useful than filling 
your memory with all kinds of low-resolution data. 
For your benefit, I have endeavoured to keep this 
book as information rich as possible, and to leave 
out abstract theories in favour of sharing our direct 
experience of practical and tangible solutions. This 
chapter may be a little more abstract in nature, 
but it underlies some key themes that have truly 
empowered my own learning journey and I feel are 
worth recounting.

Whilst we have chosen pathways for study in our 
societies that are perhaps not best aligned to the 
brains function, our brains are tirelessly receptive. 
Most people on the planet recognise these symbols, 
even if they do not know what they fully represent;

IndIgEnouS KnoWlEdgE

Song, rhyme, dance and rhythm are key pattern 
languages of people who were (or the few that still 
are) able to live in perpetuity with the carrying 
capacity of the ecosystem around them. Whilst 
our popular popular music often has little tangible 
data, many old cultures had folk songs that relay 
important information, for example, what it meant 

when the moon rose at a particular point in the sky 
at a certain time of the year, and what needed to 
happen. Cultural modes of learning where infor-
mation is transferred throughout the community, 
and somehow the ethics and self-restraint is main-
tained without even a written language existing. 

Before the birth of my daughter Grace, I was 
planning to visit and study the Bajau Laut, the sea 

gypsies off the coast of Thailand where I lived for 
some years, along with my friend James Morgan. 
James is a very successful photographer who has 
an amazing ability for anthropological intimacy 
in his work. I met James whilst living in Sussex 
where he was studying the subject at the renowned 
University. The Bajau received a lot of attention after 
the tragic tsunami in 2004 because they all came off 
their boats and went up into the hills and survived. 
These people are traditionally born on their boats 
and they live and die on their boats, seldom ventur-
ing to land unless their boats needed repair. These 
are people that get land-sick. There are tribes of sea 
gypsies all the way from Burma down through to 
the Philippines, and like most gypsies in the world 
today they have little to no human rights and the 
Governments in these regions are constantly trying 
to settle them on land. Yet these are people whose 
eyes have evolved to focus better under water, 

A  Bajau child with his ‘pet’ shark playing in the shallows of the 
mangroves. James Morgan Photography.

Our brains are fine tuned to recognise and store pattern. What 
patterns are most common in our minds today?
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with some of the aquatic hunters able to hold their 
breath for 7– 8 minutes, walking along the bottom 
of the ocean picking up shells and spearing fish. 
Even the most advanced weather stations and pre-
diction systems on the planet could not predict the 
great tsunami, and yet these simple humble people 
did. If you wanted to know what was happening 
with the ocean, surely you would ask the people 
with the most specialised knowledge and intimate 
relationship with it? It is typical in a culture like 
this to have some creation myth or cultural stories 
that appear to make no immediate sense, yet they 
appropriate responses to phenomena that may not 
have been experienced in living memory. When 
the birds flock in this particular direction and the 
cloud sits still over the island over there, then you 
must immediately retreat onto land. Some kind of 
archetypal observational pattern embedded into 
cultural myths or songs that are passed down many 
generations even on cycles of hundreds of years. 

The Aboriginal people in Australia had complex 
geographical information systems comprised of 
song and star maps that mapped the actual land. 
The pattern of the position and movements of the 
celestial bodies became mnemonic devices to teach 
great routes and physical and cultural waypoints 
of a journey. Stars may indicate specific directions 
or the location of a freshwater spring, for example. 
In Aboriginal mythology, a ‘songline’ is a myth 
based around localised ‘creator-beings’ during the 
Dreaming, or creation stories. Each songline detailed 
the route followed by the creator-being during the 
course of the myth. In some cases, the paths of the 
creator-beings are said to be evident from marks, 
or petrosomatoglyphs, on the land, such as large 
depressions in the land which are believed to be their 
footprints. The path of each creator-being is marked 
in lyrics and rhythm aided the memorisation. People 
could then navigate across the land by repeating the 
words of the song or re-enacting the story through 
dance, which also described the location of various 
landmarks. By singing a song cycle in the appropri-
ate order, vast distances could be navigated. Early 
anthropologists documented Aborigines walking 
across hundreds of kilometres of desert picking out 
tiny features along the way very accurately. A song-
line can span the lands of several different language 
groups, with different parts of the song in those differ-
ent languages. Languages are reportedly not a barrier 
because the melody describes the nature of the land 
over which the song passes; the rhythm seemingly 
crucial to understanding the song. Listening to the 

song of the land is akin to walking on this songline 
and observing the land, you could say. In some cases, 
a songline has a particular direction, and walking 
the wrong way along a songline may be considered 
a sacrilegious act, such as climbing up Uluru where 
the correct direction is down.

Multigenerational and inter-tribal activities 
like festivals happening on 700 year cycles, where 
tribes from vast areas on this great continent 
came together only once every 700 years speak to 
the deep embodiment of these cultural modes of 
retaining and transferring data, despite the absence 
of written language. Each tribe carried a piece of 
the ceremony in their history and somehow they 
would all show up at the right time in a specific 
location. We can find stories that are hard for us 
to understand or relate to from our vantage points, 
yet imagine telling an elder sitting by their morning 
fire that you have a box in the corner of your room 
where you watch as a man lands on the moon. They 
might think you are balmy. 

There are numerous traditional Polynesian devices 
used for navigating and teaching navigation. These 
analogues for our modern geographic information 
systems (GIS), include spatial depictions of island 
chains and the typical sea conditions around them. 
Navigational instruments are used for measuring 
the elevation of stars and planets. Songs and stories 

A Micronesian stick chart recording wave patterns and currents with 
shells representing atolls and islands. Source Walter Meayers Edwards.
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were also common for memorising the properties 
and relationships of stars, islands, and navigational 
routes, and through memorising where you have 
sailed from, a current position can be maintained. 
The sun was the main guide for voyagers because 
they could follow exact bearings as it rose and set. 
At nighttime stars can be used in the same manner 
as they rise and set. Without the use of any watch or 
clock, compasses or speedometers, navigators had to 
remain constantly aware of their speed, course and 
what time of day or night it was. Wind, refraction 
patterns and swells were also used when visibility 
was poor.

Stars hold a steady position year-round, unlike 
planets. The only thing that changes is the time the 
star rises, which obviously changes seasonally. Stars 
were used to set the direction for their outriggers up 
until the point when those stars rise too high and 
were no longer easy to follow. The canoes latitude 
and the course being followed determined how 
many stars the navigator would need to get him 
to his destination. For navigators near the equator 
celestial navigation is somewhat simplified since 
the whole celestial sphere is exposed. Any star that 
passes the zenith is on the celestial equator, which 
forms the basis of the equatorial coordinate system. 
Every star has a specific declination and so when-
ever they rise or set, a bearing can be obtained. 
Star compasses of varying degrees of complexity 
were created due to the varied density of island 
chains. Polynesians also took measurements of 
stellar elevation to determine their latitude. The 
latitudes of specific islands were also known, and 
the technique of ‘sailing down the latitude’ was 
used. Latitude positions are much more achievable 
than longitude, where you really need a chronom-
eter for precise time keeping. When the zenith star 
indicated the vessel was on the target latitude, the 
navigator would begin ‘coasting’ on the steady trade 
winds, keeping the zenith star overhead until hitting 
the target. Chronometers were not developed until 
the mid 1700s. The importance of a reliable marine 
timepiece was so important for obtaining longitude 
positions to the navy and merchants in Britain that 
the government offered a huge prize equivalent to 
over €3 million today under the 1714 Longitude Act 
[1]. The Polynesian sailors also used wave and swell 
patterns to navigate. Much of the inhabited parts of 
the Pacific Ocean are comprised of groups of islands 
and atolls in chains hundreds of kilometers long. 
As island chains have predictable effects on waves 
and currents, navigators could learn to correct their 

course in accordance with the changes they per-
ceived around known landmasses. A swell describes 
the ripple-like waves that are created from energy 
transferred from the wind to the sea. Swells in open 
ocean can remain consistent for days on end, and so 
navigators relied on them to carry their canoes in a 
straight line from one ‘house’ on the star compass 
to a house of the same name on the opposite side 
of the horizon. Swells move in a straight direction 
over a much greater distance than waves, which are 
determined largely by the local winds, making them 
much more reliable as navigational aides.

These skilled navigators with their fragile boats 
were attentive to all manner of observations giving 
information about their surrounding that remained 
just out of sight. For example, a swell passing around 
an island creates turbulence on the leeward side of 
the island, and the pattern can be read to reveal 
the islands location. Warm air rising over an island 
creates a high cloud pack that remains relatively 
stationary, while low-lying clouds are more consis-
tently moved along by the trade winds. When the 
sun or moon is directly above an atoll's lagoon, the 
light reflects onto the undersides of nearby clouds, 
highlighting the location. Wooded islands reflect a 
green hue onto the base of nearby clouds. Drifting 
debris and floating seaweed speaks of land lying 
windward. If birds are sighted at the end of the day, 
the navigator knows they are heading toward land. 
Spotting them in the morning signals they are leav-
ing land to go fishing. With knowledge of the flight 
range of each species of bird, educated approxima-
tions of proximity to land can be attained. 

The navigators in the typical small outrigger 
canoes could read the swell by sitting cross-legged 
and nearly naked and feeling the motion of the 
ocean with their testicles. David Lewis, a highly 
experienced navigator who wrote ‘The Voyaging 
Stars’ tells of a wayfinder named Tevake, (excerpt 
from 'The Soft, Warm, Wet Technology of Native 
Oceania' by Harriet Witt): “He kept course by keep-
ing a particular swell from the east-north-east dead 
astern, a swell that was effectively masked for me by 
the steep breaking waves thrown up by the squalls. 
It may seem incredible that a man could find his 
way across the open Pacific by means of a slight 
swell that probably had its origin thousands of miles 
away. He had made a perfect landfall in the half-
mile gap between two islands, having navigated for 
between 45 and 48 miles without a single glimpse 
of the sky. I was no stranger to the complexities of 
navigation, having three times crossed the Atlantic 
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single-handed and having been the first to skipper a 
catamaran around the globe—and that through the 
stormy Straight of Magellan. Nevertheless, Tevake’s 
feat was evidence of a skill far beyond my own 
experience.” 

As you might guess, I have a personal interest in 
sailing, with a dream to one-day circumnavigate if 
I find the means. I am also intrigued by anthropol-
ogy, amongst many other studies. The first ever 
anthropological film is called ‘Nanook of the North,’ 
filmed in 1922. Nanook was an Inuit from Canada’s 
northern Quebec region, incredibly skilled people 
that were constantly fighting for survival every day 
in the most extreme of environments. If they ven-
ture out hunting and do not get home at night to 
their igloo, they will die. If they fall out of their seal-
skin canoe and get wet whilst hunting, the chances 
are they will die from exposure. Yet that does not 
stop them harpooning a 400 kg walrus from a pre-
carious floating platform. What is striking about 
this film is just how content and happy these people 
seem to be, waking up in subzero temperatures in 
an igloo and having to chew their frozen sealskin 
boots just to be able to insert a foot. Breakfast is fro-
zen seal meat again, and this will continue until the 
salmon finally return. There is something curious 
about work and life to be learned from observing 
people who do not have time to sit around and 
develop existential angst.

Given the precarious nature of going out in 
a flimsy craft in Arctic conditions, the Inuit in 
some parts of the world have developed incred-
ible navigational abilities even in dense fog as 
they paddle in treacherous waters with numerous 
rocky outcrops. Their knowledge of nesting sites 
of seabirds on the cliffs and beaches allows them 
to navigate purely by what they hear. Some seafar-
ers employed shore-sighting birds, taking along a 
frigate bird for example, which refuses to land on 
the water as their feathers will become waterlogged 
making it impossible to fly. When the voyagers 
thought they were close to land they could release 
the bird which would either fly towards land or else 
return to the vessel.

Another interesting anthropological film relat-
ing to pattern language is called ‘The tribe that 
hides from man’ (1970), which follows two French 
brothers aged in their 60s who are trying to help 
tribal people in Brazil. The logging industry is 
encroaching so rapidly into their territories that 
they realise the only way these people will survive 
is to live together in large reserves. Given that these 

are warring feudal communities who have age-old 
cultural practices of revenge killings, this is clearly 
no easy task. The part I am interested in recount-
ing here relates to the incredible knowledge of the 
pattern language of the birds and animals these 
people possess. If you have ever been lucky enough 
to be in a true jungle you will know that you hear 
danger well before you see it, as visibility is often 
limited to just a few metres. This is the sort of ter-
rain where people have even incorporated the use 
of hallucinogenic substances to be able to enhance 
their capacity for depth perception when hunting. 
At one point they need to cut a path through the 
jungle in order to take canoes to the river to make 
contact with the other tribe. The tribal people assist-
ing the brothers have a long history of war with this 
particular tribe. As they hack their way through 
the dense undergrowth with machetes, they stop 
every 10 or 15 seconds and listen with an intensity 
that you can see on their faces. They are listening 
to the animal and bird communications, and not 
only do they all understand the language they are 
all masters of mimicry. Every single adult is able 
to mimic the entire repertoire of various monkeys, 
other large animals and birds. They have slightly 
different ways of achieving the same noises, but are 
all able to participate in communication with other 
species around them. What comes across as slightly 
disconcerting is the ever present knowledge that 
you do not know if you are communicating with a 
monkey or another tribe that you are at war with, 
who also understand and apply the same commu-
nication systems and knowledge. This immersive 
insight and knowledge is something we are all 
born with capability for, and here in the West we 
have people like Jon Young who still teach people 
to understand the pattern of bird song in our envi-
ronment. Our brains are able to store and connect 
information with a capacity that far exceeds what 
we have been typically exposed to through our own 
limited educational perspective. I see in my own 
experience that I make more complete and inte-
grated use of information since the perspective of 
‘wholes’ became my lived experience.

gRoWTH And dECAy

‘Sustainable’ is not an ideal aim for agriculture, 
as it does not represent a clear enough notion of 
how nature functions, and denies our very duty 
to leave our land in better condition through our 
stewardship. Having studied ecosystem processes 
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for half my life, I see growth and decay as equal 
and opposing exponential patterns of change. 
Life and death are two sides of the same coin, so 
to speak: death is the basis of fertility. It is rare to 
find stasis in nature; that which is not busy being 
born is busy dying. In the study of ecosystems the 
word sustainable seems mundane and denies the 
explosive character and quality of all the organisms 
tireless activity eking out a living on this planet. 
A lot in what we do in restoring ecosystems is 
putting back little pieces of the jigsaw, as it were, 
and allowing natural processes to lead from there. 
As I always say, “however complex you think it 
is, it is way more complex than that.” Whilst we 
must approach our management as informed 
and wide-read as possible, we must also remain 
humble to the fact that we really know very little 
about the complexities involved in these systems 
we operate within. You can see this clearest in the 
extremes: examples of radical regeneration as well 
as shockingly destructive human impacts. In both 
you see equal and opposite exponential processes 
at work, so let us unpack that a little from a pattern 
perspective.

We know that vast swathes of the desertified 
landscapes in the USA or Africa were once thriv-
ing grasslands with 9m deep topsoils and huge 
animal densities roaming around to manage those 
ecosystems. When we really start to think of the 
physical, chemical and biological processes at play 
we can understand both how they decayed and how 
the miraculous regeneration of them occurs simply 
by mimicking natures patterns. We know the grass 
plants evolved with large amounts of animals that 
periodically grazed, trampled, defecated and uri-
nated in dense herds. This was because alongside 
all of the large herbivores evolved ferocious pack 
hunting predators, and the safety of an individual is 
statistically far greater in the herd. As these animals 
had to bunch for their own safety, it meant they 
had to keep moving for their own hygiene and to 
find fresh forage. The grazing of the aerial parts 
of the grasses and forbs allowed the meristems, 
those young tender 'photovoltaic' panels, to see the 
sun and grow and regenerate the plant. When the 
plants were grazed, some of their annual roots were 
sloughed off, a deposit of long chain carbon that 
remains very stable in the soil. The plants were cov-
ered in moisture and nutrients in the form of the 
animals wastes, and could catch and utilise the dew. 
The herd then moved on, leaving the plants fertil-
ised and a relatively high amount of moisture at the 

soil surface with a covering of trampled litter so the 
soil microorganisms could remain highly active. 
The period of ‘rest’, where the plant could go into 
a period of high photosynthesis in turn resulted in 
an injection of short-chain carbon into the topsoil. 
This is a very mobile form of carbon in the soil that 
is the primary food source for the soil food web. 

And so here we see one fundamental pattern of 
how nature is governed; patchy and intermittent 
disturbance. We see the same in a forest ecosystem, 
when wild boar comes snorting through, turning 
up the soil and causing havoc. They remain for 
a short while and do not return for a long time, 
allowing succession to march forth, ensuring the 
seed bank of all species is renewed.

When we hunted animals to extinction, or 
removed animals from the grasslands in the name 
of rangeland science we mistakenly exacerbated 
the problem and caused desertification over large 
swathes of the Earth. Without these biological ‘lawn 
mowers’ passing through periodically nothing took 
away the aerial part of the grass plants, which then 
had to decay biologically before the next season 
to allow the new shoots access to light. This slow 
process of oxidation smothers the grass plants and 
starts the process of widespread decay. As the plants 
became smothered, their photosynthetic activity 
is greatly diminished, thus the main food supply 
for the soil food web begins to dwindle, and soil 
micro-life starts to diminish. The use of fire as a 
management tool further exacerbated the problem 
in many parts of the world by burning off carbon 
into the atmosphere and leaving the ground bare. 
When the ground is left bare through lack of tram-
pling or burning off of the organic matter, raindrops 
have a percussive impact on the soil surface. It is clay 
particles, the lightest of the soil particles, that end up 
capping the soil surface. Because clay particles have 
a flat platelet structure they easily compact, as you 
see when you dig a shovel into a soil that contains 
clay and it leaves a shiny glazed surface. This cap-
ping means rainfall is wasted, and does not seep into 
the soil to replenish groundwater and springs and 
streams, but runs off as an erosive force carrying 
precious topsoil with it, silting up waterways and 
impacting sensitive marine ecosystems. The lack 
of replenishing water in the topsoil obviously has 
an impact on both plants and the soil organisms, 
and you can understand how this process becomes 
exponential. It is very easy to damage soil, and yet 
we shall see it is also the easiest thing to fix. Just by 
bringing livestock back onto degraded landscapes 
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and bunching them with electric fencing to act as a 
proxy for predators, radical changes begin to occur 
very quickly. The equal opposite pattern is at play 
here, and each part of the puzzle interacts with all 
others in the network; the web that is life. A plant 
that has been allowed to express its physiology and 
then is grazed off and put back onto the ground as 
biologically available nutrients (in the form of faeces 
and urine) kick starts soil microbiological activity 
on those micro-sites. These microorganisms floc-
culate the soil through their exudates, improving 
the water holding capacity and gaseous exchange. 
As a soil improves plants can express their physiol-
ogy faster, rooting deeper and injecting more liquid 
sugars and proteins into the ground. 

We are either working with exponential growth 
or exponential decay. The choice is entirely in our 
hands and comes down to management alone. In 
an era of social media memes and apparently short 
attention spans, you could be forgiven for believing 
that organic and grass-fed production are in fact 
the answer to many of our problems. But it is easy 
to forget that this is all that humans had through-
out their entire history until about 80 years ago. 
Obviously they are not the solutions: management 
is key. It is a great misfortune that so many of the 
smartest brains on Earth are charged with trying to 
find increasingly sophisticated technological fixes 
for what are essentially biological problems. We 
must give up the belief that technology can fix these 
complex problems.

One of humans great failings has been the lack of 
understanding behind exponential growth and the 
difference between complicated and complex sys-
tems. Whenever we make decisions in the face of 
complexity we will always face unintended conse-
quences. As farmers we are by default dealing with 
ecology, society and economy. These are all ‘soft’ 
systems, or complex in their nature. That means 
they essentially evolve in ways that the unpredict-
able. We often get confused with technologies like 
computers, for example, which are actually just 
complicated. Whilst they may appear complex if 
you are not so digitally minded, they are essentially 
made up of a lot of small components that do a sim-
ple task. Therefore, in systems science, they could 
be described as ‘hard’ systems. If you understand 
all of the functions of the components then you are 
able to diagnose problems and fix them when they 
arise. Nature has already provided safer, quicker 
and more cost-effective solutions to all our prob-
lems. From fungi on the walls of Chernobyl that 

consume radioactive material, to bacteria that can 
construct bioplastics and fungi that can break them 
down again: we have all manner of systems for deal-
ing with our human wastes in a productive manner, 
the biological solutions are there. Part of the great 
work of our time is empowering more people with 
the knowledge of how to work with these systems 
and then carving out novel livelihoods implement-
ing them in their localities. 

A concise and visual way to think about our ‘reduc-
tionist, linear and compartmentalised approach,’ 

Feedlot conditions could be likened to medieval villages but with the 
modern addition of drugs to keep things alive. From Wikipedia.

Using oil and technology to try and fix a  biological problem. From 
Wikipedia.
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as Joel Salatin might say, comes in the example of 
Texan feedlots. Tens of thousands of cattle raised on 
concrete which neither their feet or bone structure 
ever evolved to spend endless hours standing upon, 
being fed grain shipped in by a constant train of 
lorries. Besides the pollution created in this endless 
logistics problem, cattle eating grain which they 
never evolved to digest leads to peculiar ratios of 
omega oils rendering meat and milk hazardous for 
human consumption in the long term. Then there is 
the constant logistical problem of such highly con-
centrated manure, posing a threat directly to the 
livestock and surrounding habitat and remaining 
underutilised as a natural resource. Surrounding 
this are belts of highly eroded landscape devoid of 
livestock. Humans invented the ‘desert imprinter’, 
a heavy tool with many metal hoof-like extrusions, 
typically pulled behind a bulldozer, which breaks 
the bare soil crust in a similar manner to a passing 
herd of herbivores. This tool creates imprints which 
will collect small amounts of seed and old weath-
ered plant material which will lie in place waiting 
for the rain. When a rare rainfall event does occur 
water naturally collects in these impressions and 
with the thin litter layer retains it for long enough 
for seeds germinate. We congratulate ourselves and 
marvel at our technology, believing that the oil and 
labour went a long way. Is it not ironic that the low-
est cost and most biologically sound solution would 
be to bunch and herd the poor livestock, relieving 
them of the filth of the intensive feedlot, allowing 
them to express their natural physiology, whilst 
turning what was a pollution problem into the very 
resource that will kick start the regeneration of 
the land back to striving perennial grassland? The 
hooves of passing herds of cattle out on the land do 
the same job as the imprinting tool, but make food 
and viable income for more farmers. Clearly we are 
up against a skewed economic system that does not 
invest intimately, locally and diversely in the man-
ner ‘capital’ is invested in ecosystems.

When herds return, soil biology will begin 
to flourish and as a result the water cycle will be 
restored, and rain no longer wasted by running off 
as an erosive force carrying precious topsoil with it. 
Animals will be healthier and wildlife will begin to 
return as ecological niches are created. Every time 
you bring one species of animal to a farm landscape 
you create the conditions for seven more species to 
exist, again echoing the delicate interconnections 
and the exponential nature of growth in the world 

around us. We can see similar analogies to our 
short-sightedness everywhere that we look, and yet 
we already have all the solutions we need. 

In order to manage effectively we need to humble 
ourselves and observe natural processes; immerse 
ourselves in ecosystems and really listen. Nature 
governs itself by patchy intermittent disturbance. 
You see it everywhere in ecology, indeed even in 
our human body, mind and wider society. The 
formation of new cells, new tissues, new neural 
pathways and new societal constellations. The pat-
tern of governance is fundamental; it is the basis 
of regeneration. If we are looking only for an end 
result then we are probably asking the wrong 
questions. Managing a farm is like conducting a 
symphony; we do not need to be expert in every 
single instrument. We need to have an understand-
ing of the flows, rhythms and interactions within 
the whole, and our job essentially begins by manag-
ing microbes. 

SuCCESSIon: CHAngES In 
ECologICAl  

CoMMunITIES ovER TIME

The heading above is somewhat of a definition of 
succession, which is the process by which an  eco-
logical community undergoes somewhat predictable 
changes following a disturbance or the initial colo-
nisation of a new habitat. We previously mentioned 
how nature is governed by patchy intermittent distur-
bances that drive the regeneration at each microsite 
in different ecologies, even in our own brains and 
societies. Obviously this process happens across 
different geological time frames, and occurs faster 
in the tropics where temperatures, sunlight intensity 
and rainfall allow rapid growth in an ecology where 
90% of the carbon is locked up in the plant systems, 
and soils are characteristically poor. If you create 
a dirt track for prospecting for minerals through 
a tropical jungle and then abandon the route, the 
road will not last many years. In our humid tem-
perate climates, many processes are much slower, 
and the species present will vary too. Regardless, 
the pattern of change, and the pattern language of 
the organisms in each stage of development remains 
the same. ‘Primary succession’ relates more to new 
habitats, uninfluenced by preexisting communities 
and may involve very long time frames with weath-
ering, chemical processes and microorganisms. We 
are more concerned with ‘secondary succession’ 
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that follows a disruption of an existing community 
which involves all the plant species we are either 
working with or fighting against continually.

Let us consider the processes and components 
involved if we have some kind of global system col-
lapse and the few days of food supply in our country 
is depleted. People will soon begin migrating and 
the supermarket is essentially left empty. What will 
be there in a thousand years' time? Will people be 
marvelling at the incredible engineering of our 
modern structures, just like we marvel at some of 
the great wonders of the ancient archaeological 
world? The first thing that is going to start happen-
ing is leaves and debris will start gathering in the 
corners of the paving stones, in the doorway and 
in the gutters of the building. Fungi will be work-
ing away underneath the layer of tarmac. Fungi 
are pneumatic, and mushrooms are even able to 
burst through paved roads in some cases. We tend 
to forget when walking around large mega-cities 
today that these concrete jungles are often built 
upon some of the best farmland in those countries, 
and that the fertile soil that gave rise to such a huge 
metropolis is within arms' reach below the appar-
ently impenetrable surface. Bangkok in Thailand is 
a fantastic example: just 100 years ago these were 
some of the best rice fields in the country and you 
can find photos of when this global mega-city was 
merely a village. 

So weathering and pneumatic action of the 
fungi are creating micro cracks, whilst deposits of 
organic matter decaying on top of the tarmac or in 
the gutters start capturing a little bit of moisture. 
Whilst not even soil, this is enough for the most 
tenacious pioneer plants to take hold and make 
use of this very limited resource. These would be 
annual pioneers, which most farmers typically call 
weeds. It is very often the things that we wage war 
on that are the very things fundamental in keep-
ing the system healthy; weeds, microbes and even 
our thoughts, sensations and emotions! As these 
pioneers grow their roots help to penetrate into the 
slight cracks releasing polysaccharides wherever 
they go, creating the conditions for microorgan-
isms to thrive. These are the opportunistic plants 
you see growing out of the cracks in windowsills or 
stone walls. These annuals drop their leaves on the 
surface each year depositing nutrient and covering 
the ground allowing a little bit more moisture to be 
retained along with a little bit more nutrition. More 
moisture, a bit more carbon in the system, a little 

bit of shade and a little bit more porosity in the soil 
as roots die back and burrowing insects become 
active. This is an exponential process, facilitated 
by the next order in succession which are the 
perennial herbaceous plants. These might arrive 
simultaneously, but this order of plants might need 
a little bit more moisture and a little bit better soil 
condition. They in turn ramp up the process of 
sequestering carbon, opening up the soil, deposit-
ing organic matter on the surface and drawing up 
nutrients from deeper down in the ground. 

So what is the pattern language of some of these 
plants? If you were an opportunistic little annual 
and wanted to colonise every place possible on 
this Earth then you likely to have a huge amount 
of seeds, which are often very small and likely 
distributed by wind so that they can take hold 
of any possible foothold. These plants often have 
taproots that can mine minerals from deep in the 
soil profile and deposit them on the surface acting 
as nutrient pumps. There are many nitrogen fix-
ing plants that secrete hormones into the soil and 
create cancerous like growths on their roots filled 
with millions of Rhizobium or Frankia bacteria 
which exchange minerals with sugars from the 
plant. There are thousands of tons of nitrogen in 
the atmosphere above every single hectare of farm-
land on the planet and yet our global food supply 
relies on an oil-driven industry to extract oil and 
gas products to create artificial counterparts that 
are catastrophic to the soil and water systems. So 
this little example of symbiosis is vital to increasing 
the fertility and nutrient cycling. 

We also have plants that are able to accumulate 
certain nutrients in higher density than are found 
in the soil around them, the ‘dynamic accumula-
tors’. All of these plants help to pave the way for the 
next stages of succession. Some of these plants have 
thorns or stinging mechanisms, almost like they 
are saying “keep off, stay away.” Where I grew up 
we call blackberry bushes the ‘mother of the forest’, 
as this is where young slow-growing oak seedlings 
are safe from browsing from passing deer. Then we 
have our grasses with their incredible network root 
systems which make up 90% of the actual plant, just 
like mycelium makes up 90% of fungi. Soil is impos-
sible to erode if covered with permanent dense 
roots of effectively managed grasses. We have our 
reeds and rushes and a whole host of other aquatic 
species whose sole function is to hold together the 
banks of waterways and purify the water. 
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By now the concrete pad is breaking up and as 
more plants grow there are more standing stems and 
fallen material to collect leaves and debris blowing 
in the wind. More material is being deposited on the 
surface year after year, further helping to feed the now 
thriving soil food web, helping to decompact the soil 
and keeping it covered all of the time. Now there is 
actually a habitat for larger insects, small mammals 
and birds who bring their fertility and deposit it into 
this evolving system. There is so much more gas, 
nutrient and liquid exchange in the topsoil that the 
pioneering shrubs can take hold, putting on a lot 
more aerial biomass and rooting much more aggres-
sively. These too may be nitrogen-fixing or thorny 
plants which further improve the soil and pave the 
way for pioneering trees which have evolved to be 
able to grow in poor and marginal ground. These are 
the species taking hold on the edges of your pasture 
perhaps; willow, birch and poplar for us. Now sun-
light does not hit the ground, you cannot even see 
the ruins of the supermarket, and many species of 
larger animals and birds are able to find a niche to 
exist here. 

The fungal networks are developing and con-
necting these trees passing nutrient and water up 
the chain of succession; everything is cheering on 
the progression of the whole system whilst playing 
its part. It is only once these stages of development 
have taken place that the acorn that had been lying 
dormant underneath the tarmac since it was laid 
receives the signal or climatic trigger that now is the 
time to germinate. My pastures are no doubt full of 
tree seeds, including many acorns, yet we do not see 
oak trees often in the landscape around us. Nutrient 
availability changes dramatically as soils develop 
through succession, and numerous complex and 
interconnected conditions must be right to stimulate 
different organisms into action. The acorns in my 
field did not evolve to grow in open pasture here, 
they evolved to grow in mixed lumpy forest systems, 
with a forest floor thick with carbon where the right 
fungal biomass and microorganisms have created 
the conditions through their activity to support it. 
Everything has evolved with a specific role and func-
tion in succession, and so we need to understand this 
from a pattern perspective. Trying to fool nature has 
led us to the problems we see with conventional agri-
culture today. We cannot trick the system, as it were, 
and so this is a very fundamental pattern to consider 
if we want to manage land through grazing livestock, 
create a market garden that actually builds soil, or 
prepare the ground to plant agroforestry systems in 
places that do not match the trees natural habitat.

Everything in nature has very specific function 
that forms an intrinsic part of the whole. I think we 
all understood this as children before it got knocked 
out of us by brother and sister, mother and father, 
school and university. It is imperative that we teach 
our children to become specialist generalists and to 
see whole systems from the pattern perspective our 
brains are so finely tuned to be receptive to, in order 
that we work with natural laws and respect their 
boundaries, rather than work against them. What 
I hope for my own children is that they are compe-
tent in a whole range of professions and understand 
how they interact. Whether or not they decide to be 
farmers, I cannot think of a better start in life than 
growing up on a farm and having a lived experience 
of natural patterns and processes. It is this immer-
sion into the world around us that arguably makes 
farming the most rewarding of all professions. It is 
a tough life, one that brings all my challenges and yet 
all my joys. Yet we can make it work for the benefit 
of ourselves, our local communities and economies 
and the ecosystems which we inhabit that our chil-
dren will inherit. Do not aim for sustainable!

oRdER WITHIn CHAoS

There is clear mathematics within all pattern and 
form, a hidden language that can describe the 
order of things. There are mathematical restraints 
that limit the orders of flow and growth, and so 
we find 'scaling laws' when we compare different 
animals, birds and plants around us. Organisms on 
Earth range from sub-bacterial mico-plasma up to 
the incredible blue whale, a range of 20 powers of 
10, yet these orders and laws seem to apply several 
orders of magnitude further down to molecules and 
up to our cities and entire ecosystems.  The meta-
bolic rate of all creatures, i.e. how much energy is 
consumed to keep any organism alive for a certain 
time, scales in relation to the size of animals. The 
relationship seems to be fairly simple and regular. 
Mammals range in size from tiny shrews to the size 
of great whales, roughly 8 orders of magnitude in 
their mass. If you look at measurable aspects of 
their physiology: their metabolic rate, the size of 
their hearts, the length of their aorta, how many 
offspring they have and how long they live, for 
example, you can find direct correlations in their 
scaling. 
  Biological scaling is not linear.  For example, in 
doubling the size of an organism, only 75% more 
energy is needed to maintain double the amount of 
cells, roughly speaking.  This is classic ‘economy of 
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scale’.  Therefore less energy is required to maintain 
cells the larger the organism becomes.  Conse-
quences include longer life, and most likely a life 
lived at a generally ‘slower pace’.  Whilst the laws 
of physics appear fixed and precise, such biological 
phenomenon could be described as ‘coarse grained’, 
let us say accurate to 80-90%.  If you know the size 
of an animal you can predict the longevity, number 
of offspring, respiratory rate, etc., to around 80-90% 
accuracy.  The same scaling laws apply to plants and 
trees also. Doubling the size of a tree (in terms of it’s 
weight), requires approximately 75% more energy.  
From a pattern perspective, with the circulatory 
system being the analogue, a trees’ trunk scales in 
the same manner an aorta scales in a human.
  Whilst birds, mammals and trees are all ‘designed’ 
differently, they are all essentially hierarchical 
branching networks, at a fundamental pattern level. 
A human has around 1014 cells, and to organise this 
level of complexity our circuitry systems; nervous, 
neural, respiratory and renal systems all have 
these same ‘macro’ patterns.  The mathematics and 
physics of these systems that is mirrored across 
scale in organisms and even planetary systems.  
Behind this lie some basic ‘laws’ we can attribute 
to ‘scaling laws’. The end points of all networks 
must be space filling, in that blood must flow from 
the heart to every single cell, just like our road 
networks in a city must serve every building and 
person living there. Within these networks there 
must be orders of flow. Whilst it may surprise some 
to read that there is regularity in such complexity, 
one must assume that all organisms have refined 
their systems, through natural selection over long 
time frames, to be optimised for minimal energy 
output to maintain basic vigour.

When humans come along and transgress these 
essential pattern languages, they essentially wage 
war on nature, and history demonstrates we will 
always lose such a battle. When we channel mean-
dering rivers into straight channels to suit our 
contrived city planning patterns, it is obvious why 
they flood, as the resilience of the natural buffering 
is removed. In some cities the flow of water has even 
been reversed, nature being written off as an incon-
venience you might think. The biggest threat to all 
life on this planet is bare soil. When we leave topsoil 
bare, which nature only allows most temporarily in 
freak catastrophe, or as a patchy and intermittent 
disturbance, it is no surprise to see soil rushes out of 
farmers gates in catastrophic flooding. This is sadly 
all too common in our farm landscapes.  Let us take 
a look at an idea from the study of fluid dynamics 

in order to start thinking about how orders of flow 
affect the pattern and structure of organisms and 
ecosystems around us. In the following example, we 
shall use cars travelling on a road to take the place 
of fluids. If all the cars in three lanes of traffic are all 
travelling at 15 km/h and, like a fluid, would sud-
denly switch into a single lane of traffic, what speed 
must they now be travelling at? Think this through 
before reading below the diagram.

The answer, in case you could not determine, is forty 
five km/h. This is the basis of the ‘law of continuity’ 
in fluid dynamics, which explains things such as 
the rate of liquid transfer through the stems of great 
trees in order to supply 100,000s of leaves with the 
tiny amount of moisture they need for respiration. 
If you heat the trunk of a great oak tree with a 
heat source, then measure the rising liquid with 

UK farmland flooding is becoming increasingly common, here tons of 
topsoil leaving the farm gate. Source: Roger Dixon-Spain.

dIRECTIon of floW

The Law of Continuity in fluid dynamics explains orders of flow in 
vascular systems in living organisms.
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a thermal imaging camera you see fluid travels up 
the trunk up to speeds of 1 m/min, quite surprising 
if you did not know, as large trees seem motionless 
in some way. Perhaps more surprising is the fact 
that fluids have been measured travelling up to 25 
cm/sec in fully photosynthesising rye grass, quite 
breathtaking when you picture a summer scene lying 
in long grass in a gentle breeze. This is a large part 
of why grass plants and livestock are so vital when 
faced with the challenge of locking atmospheric 
carbon back into healthy top soil: grasses sequester 
carbon far quicker than trees and can be harvested 
many times each year. Trees are often planted inap-
propriately on agricultural land, locking it up from 
production and giving slow returns. We need both in 
our landscapes, and we would be wise to follow P. A. 
Yeoman’s graceful Keyline design approach laid out 
by in Chapter 5, as we shall see there are optimal 
places for everything in the landscape.

There are orders of branching and division, 
although trees often tend to display more orders of 
branching than most systems or organisms. Take 
the fractal depiction of the tree in the next column. 
With a tree you may find more like 10 –14 orders 
of branching. What is vital in terms of flow is that 
the orders must follow a mathematical sequence in 
order to function. This applies to all manner of bio-
logical systems, such as the vascular network. We 
find the same orders of branching in hydrological 
systems as we find in the human body. We create 
problems in transportation networks and queueing 
systems for people when we do not follow these 
patterns. Next time you feel frustrated, stuck in a 
traffic jam, consider the structure of the system, 
perhaps using digital tools such as Google Earth. 
If two roads of inappropriate order are joined, 
such as a fourth order road to a second order road, 
there will naturally be consistent problems in the 
junction. Whilst the problem may be rooted in 
inappropriate scaling, i.e., the throughput of the 
system, it is common for designers and engineers 
to deviate from natural orders of flow.  Imagine 
how much more efficiently airport security queues 
could be structured, for example.

In our skeleton we see seven orders of branch-
ing starting out from the spine working along to 
the finger tip in our skeletal system. To the left you 
also see the seven orders of flow in the hydrological 
system. Starting at the top of a mountain you have 
sheet flow as water runs off bare and exposed rock. 
This collects into rills, then runnels which gather 
into creeks, then rivers which split into deltas before 

71 2 3 4 56

There are orders of flow in living systems, represented here in this 
fractal tree.

7 orders of branching in the human skeleton.

Sheet flow
Rills

Runnels
Creek

River

Delta
Ocean

7 orders of flow in the hydrological cycle.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



50

returning to the sea. The planet is one great living 
body because of the water flowing through it. The 
sea is like the heart in our bodies, the pump that 
drives the hydrological cycle. We humans are pat-
terned in a similar way to the surface of the planet, 
made up of around 70% water. We have around 
100,000 km of veins and arteries like the Earth's 
tributaries and river systems. 

Skillful farming is based on studying, recognis-
ing and mimicking patterns in ecology as far as 
possible in order to harness some of the incredible 
feedback loops of natural systems, use less external 
inputs and find ways to close nutrient cycles as far 
as we can. We already have all the strategies and 
techniques necessary to meet all of our human 
needs whilst restoring soils, habitats and the waters 
of the Earth, and we must get away from the idea 
that technology will solve any of our complex and 
primarily biologically based problems. I  share 
a lot of detailed and direct information relating to 
operations and finances at our farm, but be warned 
that if you approach this without due diligence, 
acting merely as a  technician, you will likely fail. 
The pattern behind our approach is of far greater 
value than specific facts and figures that people 
tend to love to cling to in a conditioned desire for 
standardised solutions. There are no ‘one size fits 
all’ approaches to production, marketing or inter-
personal management. I am supplying all this data 
as it is rarely discussed with open sincerity across 
the field, and I know it will be of benefit to many. 
Do not be lazy in regards with your planning and 
market research, for your assumptions will make 
themselves known.

ExPonEnTIAl gRoWTH

If you put an amoeba in a  jar at 10 a.m. it begins 
dividing each and every minute. The jar is full at 
10:48 a.m. so at what time was it exactly half full? 
Think a little while if you do not understand. It is 
surprising how many people do not visualise this 
readily and obtain the answer, and this underlies 
a grave problem for our species. Mathematics was 
often presented to us in a  dry and irrelevant way 
that denies so many people a wonderful insight into 
how things are. The answer to the question; as the 
cells are dividing each and every minute it must 
have been half full just one minute before it was 
entirely full. We can use this simple idea to gather 
a  sense of perspective on some of the problems 
we face as a  species. Imagine the same scenario 

related to resource use, capital, pollution, etc. The 
trouble with our experience is that we do not rec-
ognise problems related to exponential processes 
until they reach a crisis point. Think of those poor 
amoebas; for 90% of their existence the jar (their 
resource base) was relatively empty or unused. Even 
1 minute before collapse, as it were, they still had 
the same amount of resources (space) as they had 
consumed in all their history in that jar. So what 
if they were given another whole jar? Or colonised 
another planet? The mathematics is simple. Now if 
we see examples of ecosystem collapse, mass species 
extinction, resource depletion or consider the fact 
that nearly a dozen great rivers on Earth no longer 
flow year round to the sea; from the American West 
to China, Australia to India, having been drained 
for agriculture, industry, and drinking water, what 
time is it? 10:47:23? 

Our failure to understand this high school arith-
metic is in part to blame on the way statistics are 
often presented to us; “China’s economy growing 
steadily at 7% a year” may not intrigue the reader of 
a news article. But what does it really mean? We are 
fooled by the word ‘steady’ and the image it might 
conquer up of a straight line on a graph. Yet it is grow-
ing by 7% of each years total, an exponential rate of 
growth. To visualise any ‘steady rate of growth’ like 
this we need to remember the number 70. Why? 
Well, because this is approximately 100 multiplied 
by the Natural Logarithm of 2. If you divide 70 by 
any steady percentage increase in growth the result 
is known as the doubling time; the time it takes to 
double in size. Likewise, you could use the natural 
logarithm of 3 to find the 'tripling time.' Doubling 
time is particularly useful as it is relatively easy for 
us to comprehend and visualise. If you read a head-
line to a news article stating, 'China’s economy will 
double in 10 years”'that would much more likely 
give rise for enquiry within. We get told news of 
finding new shale gas reserves, which 'at current 
rates of use will last 750 years,' luring the reader 
into a sense of false security and apathy, enabling 
the attitude of ‘business as usual.’ Again this sounds 
like a straight graph, as it were, and if you unpack 
the mathematics behind the exponential pattern of 
use it turns out to be just a few decades of resources.

World population growth fluctuates continu-
ally, but back in the 1980’s there was a time it was 
growing by 1.4%. This does not sound like much, 
does it? Well, what does it actually mean? If this was 
a steady rate of increase it would mean the popula-
tion would double in 70/1.4 = 50 years. Luckily this 
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is not the case, as we have great trouble distributing 
resources with our current population levels. It is 
important simple math for people, leaders and poli-
ticians especially, to get their heads around.

PRACTICAl APPlICATIonS

If we examine how nature's mechanisms have 
evolved we can find all manner of solutions that 
translate to the farming landscape. If we want to 
clean our waste water where better to look than 
the aquatic and submarginal species that evolved 
to line the edges of waterways keeping the banks 
secure whilst consuming nutrients? 

Jay Abrahams’s UK based firm Biologic Design 
has created around 200 Wetland Ecosystem 
Treatment (WET) Systems since it was first estab-
lished in 1993. These systems range from household 
to industrial scale, where they demonstrate the abil-
ity to purify wastewater of between 20 – 50 times the 
strength (measured as Biological Oxygen Demand) 
of domestic sewage. These low-entropy systems are 
typically a  series of interconnected Geosynthetic 
Clay Lined (GCL) ponds designed in a  way that 
gravity eliminates the need for pumping the waste-
water. They also have a  low-embedded energy, as 
unlike conventional reed bed systems, no gravel, 
plastic aeration or distribution pipes are used in 
their construction. Perhaps the greatest asset is that 

these systems are complete habitats, and can take 
high loads of nutrient followed by periods of no 
inputs, a resilient trait not common to many natu-
ral waste water treatment systems. 

Professor John Todd offers further solutions 
for treating toxic water from industry and sewage 
through biology. Using aquatic species growing 
in suspended mesh ‘baskets’ kept afloat by thick 
poly-pipe tubing (sometimes doubling up as 
a walk way for pedestrians), John Todd has helped 
a  chicken processing factory in the USA dealing 
with 1,000,000 birds a week come back into com-
pliance whilst dramatically decreasing their energy 
usage. Another amazing project was in the city of 
Fuzhou, a  city of 6 million people in China. The 
wastewater issues were typical of many develop-
ing world cities. The odours from the Baima Canal 
in particular were a  major issue with adjacent 

The last in a series of ponds processing effluent from 350 dairy cows in 
the UK. Photo courtesy Jay Abrahams. (biologicdesign.co.uk).

Breaking ground in Herefordshire, UK for the installation of a series 
of contoured ponds for industrial waste cleaning. Photo courtesy Jay 
Abrahams. (biologicdesign.co.uk).

Industrial waste cleaned effectively in natural and productive systems 
at Weston’s Cider Mill in Herefordshire, UK. Photo courtesy Jay 
Abrahams. (biologicdesign.co.uk).
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•	 Biological Oxygen Demand 50 – 99%
•	 Visibility Increase 50% – 250%
•	 Metals reduced 50 – 95% 

If we want to graze animals then we have the bril-
liant work of Allan Savory and the Savory Institute. 
Holistic Planned Grazing has regenerated incredibly 
damaged landscapes in some of the most chal-
lenging environments on Earth, but is appropriate 
in both decision-making and livestock grazing all 
over the globe. We see the quickest visual response 
in these damaged landscape; putting a few pieces of 
the ‘jigsaw puzzle’ back in place leads to a cascade 
of an exponential nature in relation to water and 
mineral cycles and biological development.

temples, elementary school, and many residential 
apartment buildings. Commercial wastewater and 
sewage was being dumped into an 80 km network 
of canals throughout the city before emptying into 
the Minjiang River. This was posing to be a health 
risk for the city’s inhabitants and threatening the 
livelihood of fishing communities downstream. 
The 500 m long restorer used 12,000 plants of 
20 native species, and soon eliminated floating 
solids, reduced odours and became an added 
functional aesthetic value to the area. Further 
development and research of such systems in 
China demonstrates great reductions in pollutants:
•	 Total Nitrogen 40 – 80%
•	 Total Phosphorous 50 – 80%
•	 Total Suspended Solids 50 – 80%
•	 Chemical Oxygen Demand 50 – 99%

A Restorer doubling up as a community walking bridge on the Baima 
canal. Image courtesy John Todd (toddecological.com).

A view along a floating restorer; part of a 1 km long chain processing 
high strength industrial slaughter house waste. Image courtesy John 
Todd (toddecological.com).

Rancho Las Pilas in Mexico, overgrazed land and catching and storing 
water as symptomatic relief that never addresses the broken water or 
nutrient cycle. Photo courtesy of the Savory Institute.

The exact view of the same land as above, after Holistic Planned 
Grazing, the owner even filled in the dam symbolically. Photo courtesy 
of the Savory Institute.
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Joel Salatin of Polyface Farms in Virginia, USA has 
influenced us greatly with the symbiotic approach 
to raising cattle and laying hens (as well as our other 
poultry enterprises described later in the book).  
These models are amongst the most profitable live-
stock enterprises available for small farmers, and 
are easily adaptable to different climates and land-
scapes.  Whilst I never set out to become a poultry 
farmer in rural Sweden, these enterprises require 
low input investment and are quickly scalable to 
meet customer demand.  Their biological impact 
is incredibly valuable for small farms that cannot 
achieve a beneficial density of larger herbivores 
to really mimic the predator-prey relationship 
between grazers and grasses that we shall consider 
in depth in Chapter 17.

Regeneration through applying pattern and kick 
starting nature's exponential patterns of growth is 
applicable from the small farm scale right up to 
entire landscape levels. Take the rehabilitation of 
the Loess Plateau in China, where around 1,000,000 
unemployed people were tasked with regenerating 
an area the size of Holland. In the image on the top 
right you see the erosion gullies in the far slopes: 
the scars of exponential decay that become more 
eroded and incised year after year. By terracing the 
land to stop water where it lands, life can thrive and 
soil repaired. In the lower image you see clearly how 
the steep banks are held together with the perma-
nent roots of perennial shrubs and trees, and annual 
crops are grown on the flat terraces where water is 
under control. Begun in the 1990s as a World Bank 
funded project, by 2009, when the program ended, 
approximately 920,000 ha of this 65,000,000 ha 
region in western China had been restored with 
insects, birds and butterfly species returning after 
hundreds of years of complete devastation.

In Bill Zeedyk and Van Clothiers amazing work, 
'Let Water do the Work,' we can learn about Induced 
Meandering: putting back the meandering pattern 
in eroded and incised channels. This speaks further 
to how nature responds with exponential growth 
when we apply the right pattern in the right place. 
By restoring the meandering pattern in the channel 
bed, often with very simple and low-cost means the 
water starts to ‘do the work.’ As water flows faster on 
the outside of a bend and slower on the inside, the 
result is a widening of the incised channel and the 
depositing of nutrient rich sediment which essen-
tially holds soil stable, catching more particles, and 
so on. The pattern of succession then takes over as 
the plant communities complex. Many projects in 

Whilst egrets hunt fish and frogs like other wading birds, they follow 
herds of livestock to eat grasshoppers and other insects that bite and 
bother the cattle. Image source: Wikipedia.

Joel Salatin from Polyface Farms (Virginia) has had a huge impact on 
entrepreneurial farmers globally, ourselves included. Source: The Hollar 
Homestead.

Laying flocks following cattle at Polyface Farms. The Salatin's pastured 
poultry models are fairly easily adapted to other climatic zones and 
make great initial enterprises. Source: Joel Salatin.
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Meaningful work for unemployed people on a  broad scale in China 
Image courtesy of John D. Liu, Ecosystem Ambassador, Commonland 
Foundation. From the film initially broadcast on the BBC in 2009 “Hope 
in a Changing Climate”.

The result of water under control. Image courtesy of John D. Liu, 
Ecosystem Ambassador, Commonland Foundation. From the film 
“Hope in a Changing Climate” initially broadcast on the BBC in 2009.

Induced Meandering puts back the natural pttern of stream flow to 
eroded and incised channles. Perennial streams have been restored 
from erosion gullies with this approach. Photo courtesy Kirk Gadzia.

damaged landscapes have shown great results where 
banks have been stabilised, a  massive increase in 
biological activity occurs in the floodplain and there 
can be an increase in the amount and regularity of 
water flowing.

There are countless other examples of incredible 
work by ecological designers all around the globe, 
and the ecological design principles put forth by 
authors in the field consistently points us towards 
mimicking nature’s complex systems that have 
evolved over millions of years to find solutions to 
our pressing problems. There is no doubt we need 
advanced technologies in order to transition our 
energy consumption away from fossil fuels, but we 
should not believe that technology will fix biological 
problems which are complex by their very nature. 
By studying the patterns of ecological processes we 
find that there are highly developed mechanisms to 
help us meet all our needs, and as farmers we need 
to see our role not as technicians but more as con-
ductors observant enough to understand how to 
steer processes that benefit the whole system whilst 
retaining the humility that comes with acknowl-
edging how little we truly understand.

Perhaps the ‘toughest nut to crack’ is our own 
conditioned thinking, and we all must take respon-
sibility to address our self-imposed limitations. 
We proceed to an entire chapter about defining 
your context and introducing a  decision making 
framework that can support us to break out of our 
patterned modes of responding. We return to the 
human element in Chapter 23 at the very end of 
the book.

Our future depends on how we manage this thin layer of the earth's 
surface.  By mimicking nature's processes we can build and maintain 
thriving topsoils, repositioning ourselves as microbe farmers.
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CHAPTER 3

defining  
your Context
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CHAPTER 3

 defining your Context
Looking at our patterned way of making choices as 
a  society down to the more granular level within 
our own lives, it is clear humans have a long history 
of poor decision-making. So how to overcome 
our patterned ways of responding? For some years 
now we have integrated Holistic Management 
and Keyline Design into our Permaculture work, 
finding it very beneficial to draw from all of these 
approaches. Permaculture really focuses in on the 
design process and Keyline planning afforded us 
a very clear and solid organising pattern suited to the 
design of wider landscapes. Holistic Management 
adds an effective decision-making process we found 
missing previously. We attribute much of the rapid 
implementation and success of our farm to this, and 
it can dramatically increase the success of farms 
everywhere. This is also visible with regards to the 
financial planning aspect, as there are startlingly 
few examples of thriving Permaculture based farms, 
especially in Europe. The powerful tools of Holistic 
Planned Grazing for land regeneration on broad 
scale, especially in brittle climates (drylands), and 
the other valuable insights into the way ecosystems 
function and we have a holistic and powerful design 
approach in our hands. It is worth noting that 
Holistic Management is already practised on a huge 
land base (over 15 million ha) across 5 continents, 
and is respected by farmers and land managers in 
a way that Permaculture is not. 

dEfInIng youR ConTExT

Permaculture Design has never really had a  super 
clear decision-making matrix. My own experience of 
visiting farms and properties in different countries 
has led me to understand that it is the management/
decision-making and financial planning that is 
usually a limiting factor to success. In contrast, it is 
nearly always possible to find resources and people 
with the right skills, etc. This is where we bring in 
Holistic Management as a way to empower regen-
erative agriculture. As everything we are managing 
when running a  farm for profit is complex by 
nature, we need a decision making framework that 
accounts for this.

CoMPlICATEd SySTEMS

If we look at all the tools humans make (our tech-
nology)we find we achieve our simple day-to-day 
objectives with amazing success. From wooden 
clubs and flint tools through to computers and 
space travel. These things are all complicated, but 
not complex. Also known as hard systems, they can 
be defined as:

•	 Doing what they are designed to do
•	 Have no unexpected emergent properties
•	 Not self-organising
•	 When problems arise they are relatively easy to  

solve

CoMPlEx SySTEMS

If we look at the things we manage (e.g. agriculture, 
ecology, economies), we find we are running into 
exponentially aggravated problems, problems such 
as we are experiencing with global economies, gov-
ernance and agriculture. These things are defined 
in systems science as soft or natural systems:

•	 Self-organising
•	 Have emergent properties and feedback loops
•	 When problems arise they are extremely difficult 

to solve

Nature functions as a whole system. The notions of 
isolated or individual parts are mechanical concepts. 
When we make decisions involving complexity, 
it is to be expected that we will face unintended 
consequences, regardless of how well-intended and 
designed our solutions may have been. 

What Allan Savory has put forth is that the solution 
lies within the problem; the context for objectives in 
management cannot be simple if objectives are to be 
achieved without unintended consequences. We are 
constantly bombarded with notions that ‘organic’ 
and ‘free-range’ are the answers to all kinds of prob-
lems. But if we stop to think for a short moment we 
see that organic production, grass-fed animals and 
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What is Holistic Management? 
Holistic Management is a framework created by Allan 
Savory. There are different parts to Holistic Man-
agement, which can make it hard to grasp initially. 

HolISTIC MAnAgEMEnT ToolS

Many people first encounter Holistic Management in 
relation to livestock grazing. Holistic Planned Grazing, 
Financial and Land Planning are the main compo-
nents of Holistic Management. These are built upon 
key insights developed over Allan Savory’s career.

dECISIon-MAKIng

Holistic Management is primarily a decision-making 
framework that ensures we consider our core values 
across the board and make decisions that will not 
lead to unintended consequences. Holistic decision-
making is just as applicable to an individual as it is to 
a family or business. 

First you must define the ‘whole under manage-
ment’ which becomes the foundation of what is called 
your Holistic Context. You are defining what you are 
managing. You need to define what your deepest val-
ues are within the Holistic Context. By asking what 
you really want for your life and continuously digging 
deeper into that, the process of clarification begins. 
Once we have developed our unique Holistic Context 
then we can test decisions we make (using the Testing 
Questions) to ensure we are continually moving 
towards the fruition of our Holistic Context.

fouR ECoSySTEM PRoCESSES

When the Four Ecosystem Processes are healthy, the 
ecosystem will be abundant and constantly improving. 
When they are unhealthy, the ecosystem will be 
degrading, become unsustainable and unproductive. 
These four processes help land managers address the 
root causes of the problems in their ecosystems and 
attain the fastest and longest-lasting results:
•	 Water Cycle: Bare soil is the primary cause 

of a  broken water cycle and the only cause of 
desertification around the planet. Cover your soil 
with living plants and litter. We need to observe 
how rainfall is being absorbed quickly into the 
soil. Water is life, and therefore a very permanent 
aspect in design.

•	 Mineral Cycle: Life and death are two sides of the 
same coin. Decay equals fertility in that minerals 
are constantly being recycled from dead organism 
to living organism. Microorganisms are the primary 
movers of the mineral cycle.

•	 Community Dynamics: Succession is the pattern 
of change in ecological communities over time. 
Biodiversity will increase or decrease through our 
management and actions. If we observe natural 
systems, we generally see that the more diverse an 
ecosystem is, the more stable it tends to be.

•	 Energy Flow: All life is powered by the sun. How 
efficiently we harvest that fleeting light on our 
land is directly linked to our success as well as the 
enhancement of all the above processes.

PlAnnEd gRAzIng

Holistic planned grazing is the result of Allan Savory’s 
pioneering work combatting desertification. Over 35% 
of the Earth’s surface is grassland, and it is estimated that 
over 70% of this land is degraded. Properly managed 
livestock mimicking the predator/prey relationships 
in which these environments evolved can restore this 
degradation. Planned grazing revolves around man-
aging the time animals will stay in a particular area, and 
timing how long the land needs to rest before it can be 
grazed again. The whole planning process builds upon 
ensuring grass plants are not overgrazed, in order to 
build topsoil rather than deplete it.

fInAnCIAl PlAnnIng

Farms must be run profitably. Holistic Financial 
Planning ensures we end up where we designed our 
business to go, while also taking into account our 
personal non-monetary objectives. Profit ultimately 
allows us to achieve some aspects of the quality of life 
we desire. Financial planning (as well as making time 
to plan) are often the biggest limiting factors in farms 
and projects I have visited. 

lAnd PlAnnIng

The Holistic Land Planning element overlaps with 
Permaculture and other land-based ecological design 
approaches, which I  feel this book addresses more 
completely and thoroughly.
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natural fertilisation cycles are all people had for the 
last 10,000 years of agriculture. And yet we created 
most of the bare soil that covers two thirds of the 
world surface today. A couple dozen civilisations in 
history wiped themselves off the planet by destroy-
ing their soil resources. Clearly it is management, 
not strategies and tools, that are lacking.

Today agriculture produces 20 times more 
eroding soil than food; it is the most destructive 
and polluting industry on the planet. About 10 
tons of topsoil are lost per person/per year on the 
planet to supply a global supply chain with largely 
poor value food. The work of the Savory Institute 
is known to most people in relation to grazing of 
livestock, where its work focuses primarily on the 
seasonal rainfall areas of the world. Here the accel-
erating desertification leads to increased poverty, 
floods and droughts, social breakdown, emigration 
and violence. Holistic Management is primarily 
a  Decision Making Framework, or matrix if you 
will, and relevant to all farmers. 

Below the steps necessary to begin this process 
are outlined and then our Holistic Context is shared 
as an example.

Holistic Management is framed around the Four 
Key Insights, the Whole Under Management and 
the Holistic Context. The four key insights are 
detailed in Savory’s book 'Holistic Management: 
A Common sense Revolution to Restore Our 
Environment' (third edition). These insights are 
core to managing land holistically, and once you 
understand them you will be able to see how your 
actions can be designed to enhance your farm’s pro-
ductivity and health:
•	 Nature functions in wholes.
•	 The brittleness scale and how it affects the land’s 

response to the influences upon it.
•	 The predator-prey connection,
•	 Time rather than numbers governs overgrazing 

and overtrampling.
If you are not familiar with these introductory 
elements as they pertain to grazing and land man-
agement, then I recommend you read Allan Savory's 
work. Whilst Holistic Management is presented 
primarily for farms and ranches (particularly the 
grazing planning and financial planning aspects), 
it is equally relevant for any regenerative enterprise 
or group making common decisions. For us, the 
Holistic Context replaces the goal setting phases 
in permaculture design. It helps greatly with our 
design work for others too. If someone has clearly 
defined their context for themselves, it is a lot easier 
to assist them. 

When we hold Holistic Management trainings 
we have found a few common limiting factors for 
people getting this down on paper:
•	 Lack of familiarity with this sort of process.
•	 Lack of time to invest in the exercise and general 

lack of emphasis on planning and reflection.
•	 Needing things to ‘look’ a particular way.
•	 Unable to define the value or need being 

addressed by taking specific actions.

A SHAREd  
HolISTIC ConTExT 

If you are working with others you can go through 
this process individually to begin with, to clarify 
your own personal Holistic Context. At this 
point you should combine the group’s Statement 
of Purpose. It is important everyone feels like 
they have contributed to the context and that the 
ambition to see this through is shared. Once you all 
feel good about this, you can combine your Quality 
of Life statements, making sure everyone feels 
comfortable that all important points are included.

Based on the arising Quality of Life Statement, 
continue with the Forms of Production and Future 
Resource Base. Make sure every item in your 
shared Quality of Life Statement is addressed in 
your Forms of Production and Future Resource 
Base. If your group has a Statement of Purpose, be 
sure to include what must be produced to achieve 
that purpose in your Forms of Production. 

You are then ready to use your Holistic Context to 
test decisions. It is only through use in the real world 
that your Holistic Context will have meaning and 
potency. You use the Testing Questions (listed later 
in the chapter) and record results. It is important to 
note that the Holistic Context is not a static set of 
statements. We review ours every year and amend 
details whenever necessary. In a group context, this 
is especially important if people join or leave the 
group. Over the years that we have been based at 
the farm, our personal contexts have changed quite 
dramatically, with increasing demands on work 
outside the farm related to sharing our message and 
supporting the development of things like REKO 
rings (our primary sales model described later in 
the book), as well as having a child. 

We have achieved everything we set out to do, 
including our financial targets in the first five years; 
yet like for most farmers the one weak point in our 
context has always been time. Every year we have 
found this to be the case, and whilst we have made 
plans and strategies to address this each season, 
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Writing your Holistic Context
 

dEfInE THE WHolE undER 
MAnAgEMEnT

•	 Define: who the Decision Makers are
•	 Who has veto power?

dEfInE youR RESouRCE BASE

•	 Can you define all the resources/ assets you own 
or work with?

•	 This may include resources you do not own but 
are available to you

•	 We personally found the 8 Forms of Capital* is 
a great way to structure this.

dEfInE THE SouRCES of MonEy

•	 Note all the sources of existing money/ debt
•	 Could be from various enterprises, work, shares, 

grants, subsidies and so forth
•	 This can include money that can be generated 

from the physical resources listed above

dEfInE youR STATEMEnT of 
PuRPoSE

•	 If you have a property/ enterprise can you sum 
up what your overall objectives are in 2 – 3 
sentences?

•	 Why are we doing this?

QuAlITy of lIfE STATEMEnTS

•	 We ask ourselves “How do I want my life to be?”
•	 The aim is to connect to your core values.
•	 We have found a  lot of people get stuck in 

labeling specific ‘things’; dig deeper. What is 
really behind each statement?

•	 These statements should be written in present 
tense: ‘We are’, ‘We value’, ‘We want’, instead of 
‘We will’, ‘We hope’.

•	 Be sure to address Economic well-being, Human 
relationships, your personal growth and how 
you will contribute to others wellbeing.

foRMS of PRoduCTIon

•	 What you are willing to commit to do to realise 
your Quality of Life statement?

•	 Only list what has to be produced, not how it 
will be produced.

•	 One Form of Production sometimes satisfies 
several Quality of Life statements, as you will see 
in our example. There should be corresponding 
Forms of Production for each Quality of Life 
statement.

•	 Again, we have found a lot of people get stuck in 
writing very specific ‘things’ (possibly confusing 
as ‘form of production’ makes it sound specific) 

•	 Remember the objective of clarifying our context 
is to remain truly open, flexible and responsive 
in our management and decision-making. Keep 
digging deeper!

THE fuTuRE RESouRCE BASE

So now you have described this wonderful quality 
of life, go on to describe how the future of your 
resource base must be to sustain that quality of life 
indefinitely. This must include a description of the 
land, the people, the community and your behavior. 

THE fuTuRE lAndSCAPE

Describe how the land supporting your Form of 
Production must look/ act in the future. What will 
it need to be like in 10, 50 and 200 years from now? 
You can see the ‘whole’ that you are managing relies 
on physical land. 

Our task is to then make decisions that lead in that 
direction. This can include a  description of other 
forms of capital, e.g. infrastructure and tools.

HoW MuST you BEHAvE?

Our behaviour will is an important aspect under our 
‘management’ that we can control. What qualities 
and characteristics are important in our own behav-
iours if we wish for our customers to continue to 
support our enterprise in the future? What services 
will be required from the community to sustain your 
forms of production? What characteristics would 
you like your local and wider community to have far 
into the future? Think of the qualities of behaviour 
you would like to be known and valued for.

*8 Forms of Capital http://www.regenterprise.com
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they have never felt sufficient in hindsight. Living 
a somewhat public life due to the emphasis placed 
on supporting more folks into farming, combined 
with the intensive educational activities on the 
farm, we have essentially sacrificed the majority of 
our private time and space for many years. As our 
son Ragnar grows and we ourselves feel just that 
little bit older and perhaps a little less ‘bouncy’ than 
before, we have put more emphasis on prioritis-
ing this point compared to all other aspects of the 
farm. This includes small things such as building an 
additional outdoor kitchen to minimise the work 
and management involved in catering for people, 
and setting clearer schedules and timetables to help 
separate work from home life. This also reflects 
out clearer boundaries to the people attending the 
farm, as we draw back a little from being endlessly 
available to cater to others' needs in the way we 
have been. These might sound like minor matters 
to some, but the impact is huge for us.

It is tough to manage a  relationship, especially 
with the addition of children, and in the context 
of running a small business and working together 
constantly, it can be overwhelming. There are so 
many new layers to navigate and clarify in order 
to find balance and harmonious ways of operating 
that cater for all the different facets of such a rela-
tionship. It is something no doubt many farming 
families can relate to and it is an ongoing dance to 
maintain balance. If you plan to work intensively 
with your loved one, who you likely chose to 
partner with for romantic reasons as opposed to 
your mutually compatible working capacities,  it 
is important to find ways to minimise the inevi-
table stresses that can and do arise in a challenging 
profession to avoid it impacting and eroding your 
personal life. This is especially important when and 
as time is limited.

There are perhaps two main points to consider 
implementing early on in the establishment of the 
business. Firstly, agree upon strict schedules that 
support you to put your work down and consciously 
enter family time. This can be further facilitated by 
creating ground rules, such as regular meetings to 
plan the week ahead to allow each other the free-
dom to focus on the tasks under your responsibility, 
and not be interrupted by surprise tasks that come 
about through lack of planning. Setting boundar-
ies around when it is agreeable to discuss work or 
not is vital in respecting each others needs for rest 
and pursuing other interests. We like to meet when 
our son goes to day care, for example, and avoid 

discussing work after he comes home in the middle 
of the afternoon. Discussing work outside of these 
agreed hours requires permission from the other. 
Secondly, the other main priority should be getting 
all of your operational and financial procedures and 
plans really well organised and clear, with important 
dates planned onto a year calendar well in advance 
of the busy production season. If you are organised, 
confident and feeling in control, then you are much 
more likely to keep stress out of work.

Taking time out to rest. Plan this regularly. The perspective gained from 
physically leaving the farm is incredibly important.

Schedules and standard operating procedures (SOPs) are just as 
important for the human aspect of farming as they is for all our 
enterprises. They support clarity and timely, effective communication.
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Table 1 – Personal Values Worksheet

Value A B C D
1. Accomplishment (achieving, mastery, skilled)
2. Adventure/Courage (risk taking, fearless in face of hazards)
3. Affection (close intimate relationships)
4. Beauty (appreciation of the beauty of ideas, things, etc.)
5. Collaboration (close working relationships)
6. Compassion (empathy for suffering, fierceness to see change)
7. Creativity (imaginative self expression)
8. Family Happiness (contentedness with loved ones)
9. Forgiveness (release of guilt and shame, hurts, pain)
10. Freedom (independence and freedom of choice)
11. Friendship (close personal relationships, connection)
12. Generosity (giving without thinking, ready to share)
13. Gratitude (thankful for your life what you have/do not have)
14. Health ( for self, others and the environment)
15. Humour/Pleasure (like to laugh, enjoy life, play)
16. Influence (leading, influential, accountable for results)
17. Inner Healing/Peace (calm sense of wholeness, content)
18. Integrity (honesty/truthfulness of one’s belief and action)
19. Learning/Curious(thought provoking, gain knowledge, study
20. Loyalty (steadfastness, allegiance, commitment)
21. Order (stability and predictability)
22. Personal Growth and Development (use of potential)
23. Self-Respect (self-esteem, pride)
24. Simplicity (transparent, enough, living lightly)
25. Social Service/Justice (helping others, improving society)
26. Social Recognition (status, recognition, admiration)
27. Trust (in self and others and any ‘Higher’ power)
28. Vulnerability (courage to be true self, open to others)
29. Winning (in competition with others)
30. Wisdom (mature understanding of life)
31. Wonder (awe, appreciation of spirituality, mystery)

(adapted from Ed Martsolf, A Whole New Approach)

Personal values Clarification Exercise

Table 2 Personal Values Worksheet

Most Important Personal Values Importance Weight
1.
2.
3.
4.
5.
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vAluES ClARIfICATIon

Having contemplated some important values, Fill 
out the following Personal Values Work-sheet. This 
process is designed to further clarify values you 
hold dear.

COLUMN A

Identify how well you feel you’ve satisfied each 
value. Use the following scale:

0 = not at all
1 = slightly
2 = some
3 = fairly well
4 = considerably well
5 = extremely well

COLUMN B

Identify how you would feel if your current satis-
faction of this value were significantly reduced. Use 
the following:

0 = not at all concerned
1 = slightly concerned
2 = somewhat concerned
3 = quite concerned
4 = considerably concerned
5 = extremely concerned

COLUMN C

Identify how you would feel if your current satis-
faction of this value were significantly increased. 
Use the following:

0 = indifferent
1 = slightly happier
2 = somewhat happier
3 = much happier
4 = considerably happier
5 = extremely happier

COLUMN D

Add columns B and C together and place a  total 
in column D. This reflects the relative importance 

of each personal value to you. Place an asterisk (*) 
next to the five or six personal values that have the 
highest score in column D.
Review the five or six values you placed an asterisk 
next to, and ask yourself the following questions:
•	 As I think back on my experiences (job, career, 

life), do these values seem to be the most 
important values for me? If not, what changes 
do I need to make?

•	 How do my five or six most important personal 
values from the worksheet compare with the 
satisfaction scores in column A? On which 
values do I want to increase my satisfaction?

From the results of your Personal Values Worksheet 
and your self-questioning, list the five personal 
values that are most important to you. The order 
of listing makes no difference. But place a 10 beside 
the value you decide is the most important to you 
(in the Importance Weight column). Compare the 
other four values to your first choice and assign 
each an appropriate number from 1 through 9. Ask 
yourself such questions as, “Is this value about 80 
percent as important as my first value?” If so, assign 
that value an Importance Weight of 8. Continue 
until all five values have been weighted. Each of 
your five values should have a different weighting.

Beware of perfectionism, it does not have to be refined initially. It just 
has to mean something to you. Get it out and refine it over time.
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Ridgedale farm Holistic Context
dECISIon-MAKERS

Richard Perkins and Yohanna Amselem are owners 
and the primary decision-makers at Ridgedale Farm 
AB. Employees have decision making power within 
their roles/responsibilities. Intern’s have creative 
decision making in aspects of their experience and 
are included in decision-making where appropriate 
within the holistic context. 

STATEMEnT of PuRPoSE

Our foremost responsibility is regenerating land-
scapes, ecosystem processes and soils through 
resilient, replicable, scalable and profitable sym-
biotic farm enterprises. Our secondary function is 
to educate, inform and empower people into action 
through regenerative design, enterprise and holistic 
decision-making that fosters and stimulates local 
community, economy and resilience.

QuAlITy of lIfE STATEMEnTS

•	 We are committed to the benefit of all through 
our work and lifestyle, positively contributing to 
the local and global communities. 

•	 We have a lot of fun in our process of life-long 
learning, we are open and create space for 
innovation.

•	 We value minimal waste of all forms of capital.
•	 We value profitable forms of local production 

and decision-making that allows for sustainable, 
stimulating and meaningful income. 

•	 We are financially independent, stable and debt-
free whilst building tangible assets for future 
generations in a robust and resilient manner.

•	 We want access to clean water and food and 
maintain our health through beneficial work 
and eating the highest standard of seasonal and 
nutritionally-dense produce.

•	 We relate respectfully to ourselves, participants 
and the wider community and global networks 
to support effective collaboration and self 
empowerment.

•	 We have time and space to acknowledge and 
care for loved ones and ourselves.

•	 We share our knowledge and experience of 
beneficial solutions and support other’s to 
participate in the regenerative economy.

•	 We value transparency, professionalism and 
integrity whilst striving for excellence.

foRMS of PRoduCTIon

•	 Build topsoil via intelligently integrated 
approaches (biological (plant and animal), 
mineral and mechanical).

•	 Innovation in farming, marketing and education.
•	 Maximise photosynthetic energy captured on 

site.
•	 Restore water, carbon and nutrient cycling by 

mimicking natures processes.
•	 Create habitats that fully support organisms 

physiological needs.
•	 Demonstrate socially just and sustainable profit 

with open farm gate policy.
•	 Support world-class education in all aspects of 

regenerative systems design and holistic decision 
making.

•	 Develop local food resilience and facilitate access 
to better than organic food by connecting people 
to local farmers.

•	 Creative use of resources/ local waste streams to 
minimise fiscal, human and ecosystem capital.

•	 Utilise regenerative technologies to minimise oil 
dependence.

•	 Create and demonstrate robust decentralised 
energy production.

•	 Interception of local waste resources.
•	 Document and publish articles and data regarding 

all elements of our operation.
•	 Clear, open and honest communication with 

visitors, participants, public and wider networks 
(locally and digitally).

•	 Continually reassess our holistic objectives and 
management process with decision makers as 
appropriate.

•	 Building community through (respectful 
and clear) communication, education and 
participation.

•	 Excellent direct customer relationships and 
services.

fuTuRE RESouRCE BASE

BEHAVIOUR AND CONDUCT

•	 Commitment to Holistic Goal 
•	 Low input (fiscal, oil, energy, labour) based 

production
•	 Well maintained tools and spaces
•	 Satisfied and returning customers
•	 Offering tangible value to customers
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•	 Supportive neighbors
•	 Competent staff/core team
•	 Healthy working relationships
•	 Documented design, process, accounts
•	 Sharing experience over time
•	 Clear contracts when collaborating
•	 Sensitivity to cultural norms
•	 Supporting and valuing local people/enterprises
•	 Open, honest and joyful communication
•	 Open days and active participation in local 

community events 
•	 Effective web-based communications
•	 Open days and active participation in local 

community events
•	 50 km input/output zone
•	 Stable and expanding network of customers, 

former training participants and global 
followers/ supporters

•	 Demonstrating replicable, scalable and tangible 
solutions

•	 Clear, recognisable brand

THE FUTURE LANDSCAPE

•	 Topsoil creation with soil carbon levels building.
•	 Pasture developing in rooting mass, diversity, 

beneficial microorganism populations and plant 
available nutrients.

•	 Water under control and evenly distributed 
across landscape.

•	 Increased photosynthetic capture/biomass
•	 Closed nutrient/water/carbon/energy cycling
•	 Riparian zones intact 
•	 Increasing diversity of wildlife species and 

health of natural ‘feedback’ loops for disease free 
production

•	 Developing genetics (animal and plant breeding)
•	 Healthy and maintained perennial systems
•	 Closed nutrient cycles
•	 Farm food needs met on site
•	 On site water resilience and independence
•	 Off-grid energy independence
•	 Poly-income streams for resilience/ diversity

Key outcomes of our Holistic Context
As the owner’s and primary decision makers at 
Ridgedale, we believe that financially sustainable 
and socially beneficial livelihoods are founded on 
regenerating the world’s biospheres. We believe 
these three aspects that make up our triple bottom 
line are totally inseparable and so our decision-
making consistently reflects this. We use the testing 
questions on the following pages to ensure decisions 
where big decisions or different enterprises are being 
considered to ensure we are consistently aligned 
with our Holistic Context. 12 of the key outcomes 
are summarised below:
1. Build topsoil via intelligently integrated 

animal and plant systems and sound 
management.

2. Maximise photosynthetic energy captured on 
site.

3. Restore water, carbon and nutrient cycling by 
mimicking natures processes.

4. Create habitats that fully support organisms 
physiological needs.

5. Increase diversity of wildlife species and 
natural feedback loops.

6. Demonstrate socially just and sustainable 
profit with open farm gate policy.

7. Support world-class education in all aspects 
of regenerative systems design and holistic 
decision making.

8. Develop local food resilience and facilitate 
access to better than organic food by 
connecting people to local farmers.

9. Prevent wasting of financial, human and 
ecosystem capital. 

10. Utilise regenerative technologies to minimise 
oil dependence. 

11. Create and demonstrate robust decentralised 
energy production.

12. Continually reassess our holistic objectives 
and management process with decision 
makers.
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Testing decisions
The Holistic Management testing questions help 
you systematically consider the social, financial, 
and environmental aspects of decisions you make 
and determine whether a proposed action takes you 
toward or away from your Holistic Context. Aim to 
run through the Testing Questions rapidly, taking 
a matter of seconds for each answer, then tally up the 
total. It can become quickly obvious which course of 
action is favourable. Sometimes you will need to go 
ahead with an action that fails most of the tests. In 
this case you should plan ahead for the response you 
will take, and note when you will do that. Overall the 
Testing Questions help us to consider the short-and 
long-term, the needs of others, the health of the com-
munity and the landscape that supports it, as well 
as the welfare of future generations and ourselves. 
We are not usually conditioned into this long-term 
approach to making decisions but with practice 
you become familiar with the testing questions and 
the process can be very rapid. Some of our biggest 
decisions at the farm have been made quickly and 
effortlessly over a cup of tea in our underpants.

THE TESTIng QuESTIonS 

(Use these questions in the following order)

1. Cause and Effect

•	 Does this action address the root cause of the 
problem?

•	 What is really going on here?
•	 If there is no problem, then is there an 

opportunity for growth?

2. Weak link 
(social, biological or financial)

•	 Will taking this action lead us towards or away 
from the capital base described in our Future 
Resource Base?

Social

•	 Will this action address or cause any opposition 
with any of the people whose support we rely 
upon?

•	 Could we upset our business by taking this 
action?

Biological

•	 Have I  identified the weakest point in the 
organisms life cycle?

•	 Does this action strengthen the weakest link in 
the effected organism(s)? 

financial

•	 Does this action strengthen the weakest link in 
the chain of production? (Resource conversion, 
Product conversion, Money conversion)

3. Marginal Reaction

Use when choosing between enterprises;
•	 Which action provides the greatest return (in 

terms of your Holistic Context) for the time and 
money spent?

•	 Which action provides the ‘biggest bang for your 
buck’?

•	 List any info/ research needed to answer this 
fully and who should do that work?

4. gross Profit Analysis

Comparing two or more enterprises;
•	 Which enterprises contribute the most to 

covering the overheads of the business?
•	 Is the enterprise yielding a high net-profit under 

poor, average or good conditions?
•	 Is the profit the money that is available to pay 

overheads, including your own wages?

5. Energy/Money Source and use

•	 Is the energy or money to be used in this action 
derived from the most appropriate source in 
terms of my/our Holistic Context?

•	 Is the energy derived from a  finite or infinite 
source and will its use be damaging?

•	 Will the way in which the energy/money is 
used lead towards, or away from, your Holistic 
Context?

•	 Is the energy/money going to be used to create 
infrastructure that is moving you towards your 
Holistic Context?

•	 Are we creating unnecessary or avoidable 
dependence here?
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6. Sustainability 

•	 If we take this action, will it lead us towards or 
away from the Future Resource Base described 
in our Holistic Context?

7. Society and Culture 

Coming back to feelings last, they can swing a decision 
either way:
•	 Considering all of the questions and your Holistic 

Context, how do you feel about this action now?
•	 Even if something passes all tests above you may 

feel a hunch not to go through with it. The same 
is true in reverse. Either way, having considered 
the whole you can plan to negate the negative 
consequences of the decision. 

◉ ◉ ◉

MonIToRIng youR dECISIonS

Holistic Management is built with an assumption 
that we are wrong. For all decisions, list some early 
warning indicators that you can monitor. This 
applies equally to social, biological and financial 
elements. Planned monthly incomes and expenses 
and up-to-date accounting is a  good example of 
something planned that you can monitor and adjust 
to keep you heading in the direction of the ‘whole’ 
plan. The same applies to grazing of livestock or very 
specific elements of enterprises. You may need to 
come up with you own set of criteria for monitoring 
your decisions, such as in dealing with a  specific 
pest. Monitoring will allow you to see if you are 
heading the direction you would like to go or not. 
You may need to adjust or totally replan, depending 
on the results.

DECISION MADE BY          Names: Richard  & Yohanna                                                                                  Date: Nov 2014 
   
PROPOSED ACTION & OBJECTIVE: In scaling up the Mkt. Garden to commercial enterprise, finding efficient approach to manage this 
Is there a specific PROBLEM? Tenacious perennial weeds; couch grass.  Low organic matter 
Are there ALTERNATIVE 
ACTIONS  being compared? 

1.  Invest 100,000 Kr in BCS 2 wheel tractor & implements to allow for weed control and OM incorporation via shallow surface 
tilling.  2.  Invest 40,000 Kr in imported compost and make total no-dig system, blanket out weeds and maintain by hand                                                                                                                       

 
Mark Pass or Fail for each test for each alternative if possible.   
List any additional issues or points raised.   

P
A
S
S 

F
A
I 
L 

P
A
S
S 

F
A
I
L 

 Notes,  Further Information 
Needed 

CAUSE & EFFECT TEST:  Does this action appear to address the root cause of the problem?  Have we discovered 
the root cause of the problem yet?   

 F P  OM for intensive veg. requires 
inputs.  Tillage spreads weeds 

WEAK LINK TEST - SOCIAL:  What are the possible reactions and effects of this action?  How can I/we enhance 
any positive effects or address any negative effects? 

 - - - OM enhanced by no-dig more 
than tillage 

WEAK LINK TEST - BIOLOGICAL:  Does this action address the weakest point in the life cycle of this organism, 
whether enhancing or diminishing its impacts? 

 F P  Tillage controls weeds but 
damages soil structure, awakens 
weed 

WEAK LINK TEST - FINANCIAL:  Does this action address the weakest link in the chain of production (resource 
conversion, product conversion, marketing)?   

 F P  No Dig feeds soil whilst reducing 
labour 

MARGINAL REACTION TEST:  Comparing two or more actions, which provides the greatest return, in terms of 
my/our holistic goal, for the time, money and effort spent? 

 F P  Compost= lower investment for 
greater return 

GROSS PROFIT ANALYSIS TEST:  Comparing two or more enterprises, which contribute the most to covering 
the overhead of the business? 

- - P  BCS would be efficient (low 
labour)but continued use 
necessary 

ENERGY / MONEY SOURCE & USE TEST:  Is the energy or money to be used sourced in a manner consistent 
with my/our holistic goal?  Will the way the energy or money is used lead toward my/our holistic goal? 

 ENERGY MONEY 

SOURCE 1. Oil   2. Labour Initial investments in CSA 

USE   
 

    Note to self.  It seems possible to 
close nutrient cycles and create 
future compost needs on site.  
With this in mind the ongoing 
cost would be largely human hrs 
inputted 

    

 F P  

    

SUSTAINABILITY TEST:  Will this action lead toward or away from the future resource base described in 
my/our holistic goal? 

 F P  Leads to requiring oil and repairs/ 
maintenance over time 

JUSTIFICATION TEST:   I/we can honestly say these tests have been used objectively, and not merely to justify a 
specific desired outcome? 

     BCS would work well, No dig has 
more benefits across more aspects 
of our context and at lower cost 

SOCIETY AND CULTURE TEST:  Gut Check – Considering all the testing outcomes and my/our holistic goal, 
what is the feeling about the proposed action now? 

 F P  No Dig feels more in line with 
where we’d like to be in 5 yrs 

MONITORING:  What social, financial, and ecological indicators can be tracked to discover as quickly as possible whether this action is leading towards the desired 
progress?    1. Record total human hrs for weeding, installing & tot. for Mkt garden  2.   Monitor compost application rates over 4 years  

ExAMPlE of MAKIng And RECoRdIng dECISIonS
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Site data Collection Checklist
BASIC SITE ovERvIEW

•	 Known challenges and potential disasters
•	 Fire, flood, frost, etc.
•	 Topography
•	 Erosion
•	 Noise: rail, aircraft, highway, neighbours
•	 Visual pollution
•	 Unpleasant odours or other off-site concerns, 

run-off, dust, privacy, etc.
•	 Time 
•	 Money

ClIMATE

•	 Light availability: sun, rain, clouds, fog
•	 Temperature: average high and low 

temperatures (hardiness zone)
•	 Average rainfall: yearly and monthly
•	 Frost: average date, frequency, direction
•	 Hail: timing, frequency, direction
•	 Storm: timing, frequency, direction
•	 Microclimates
•	 Air drainage
•	 Altitude and latitude
•	 Solar access: South/Southwest preferred
•	 Hot/warm summer slopes
•	 Cool summer slopes
•	 Wind access, drains, thermals, chills
•	 Damaging or desirable winter winds
•	 Cooling breezes

MAPPIng

•	 Existing site drawings
•	 Aerial photos
•	 Contour maps
•	 Legal/ cadastral description
•	 Land survey
•	 Contour maps or field survey
•	 Identify keylines, valleys, and ridges
•	 Determine slope gradient (degree of slope) 

either severe, moderate, minor, or percent 
grade

WATER And HydRology

•	 Water quality
•	 Existing water rights and resources: note 

potential water rights

•	 Surface water and level of water table: year 
round and seasonal

•	 Drainage patterns
•	 Springs, creeks, streams, ponds (permanence)
•	 Catchment: size and type
•	 Flood levels: 100 year flood

ACCESS

•	 Existing roads
•	 New roads required and potential cost: to 

structures, fields, other

TREES And foRESTRy

•	 Identification of existing plants and their vigour 
(note location, guilds, species, height, width, 
noxious, poisonous, etc.)

•	 Forests: type, age, condition, value
•	 Density
•	 Exotic species present
•	 Plants to be cultivated: vegetables, fruits, 

berries, nuts, natives, exotics, medicinals, 
woodlot

BuIldIngS And uTIlITIES

•	 Electricity, gas, water (well or municipal), 
telephone, sewage, internet

•	 Locate existing utility lines, water lines, sewer 
and septic

fEnCIng And AnIMAlS

•	 Domestic: primary use, food, manure, grazing
•	 Water fowl and native birds – nests and 

droppings
•	 Aquaculture
•	 Native animals of concern (wolf, boar, snakes, 

foxes, etc.)

SoIlS And gEology

•	 Geology and conservation maps (government 
maps)

•	 Soil type: clay, loam, sand
•	 Soil tests: pH, nitrogen, phosphates, potassium, 

and other major and minor elements and 
minerals

•	 Drainage and absorption

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



69

•	 Soil depth and organic content
•	 Stability of site
•	 Maximum depth of frost
•	 History of use

EnERgy

•	 Wind direction and velocity (monthly)
•	 Number of sunny and cloudy days
•	 Solar access; obstructions
•	 Stream gradient: from top to bottom
•	 Other potential energy sources; biomass, 

geothermal, methane

RESouRCE (on/off SITE)

•	 Natural features: springs, sunken areas, 
woodland, minerals, timber, sand deposits in 
creeks, stones for building

•	 Edibles: native fruits and berries, fish
•	 Sources of biomass: on/off site
•	 Views: good and not so good
•	 Sawmill, factories, dump, plant and seed 

sources

CoMMunITy lAnd uSE

•	 What is going on upstream and over the fence 
(toxic sprays, livestock in streams, etc.)

•	 Economic and emotional health of community
•	 Schools, public, hospitals, fire department, 

landfill/dump, shops

MonEy And MARKETS

•	 Assets and money available 
•	 Budget and Installation phases
•	 Potential Markets
•	 Competitors
•	 Local population figures
•	 Demographic considerations
•	 Other forms of capital?

oRgAnISATIonAl STRuCTuRE

•	 Have you created your Holistic Context?
•	 Who are the current decision-makers?
•	 What binding agreements exist?
•	 Details of financial/legal structures
•	 How is decision monitoring carried out?

High quality aerial photos and topographic data are becoming widely 
available at low-cost and even freely available in many counries.

GIS data is available in many countries, here slope mapping is being 
used in the analysis of a property.

Compiling a Bill of Quantities for infrastructure development.
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no Property is Perfect
A lot of people ask me how to go about finding the 
right property. The first thing to make clear is that 
there is no perfect property, but on the flipside the 
designer should be able, within reason, to optimise 
any property to its full capacity. Ultimately 
a property search all comes down to context: what 
are you trying to do and what you are prepared 
to do to get there? If you have a very specific and 
defined enterprise in mind for the land that you are 
pursuing then it may require specific characteristics 
or geographical location. If you have more open 
objectives, as is often the case when starting a more 
diverse farm, it pays to visit a lot of sites to consider 
what could meet your wider needs and assess each 
one according to each layer of information on the 
previous pages. Sum up the potential opportunities 
and limitations of each site. Gathering data around 
previous land use from neighbours, and using freely 
available software such as Google Earth or the local 
library may help inform decision-making.

When you have a  specific form of production 
that requires specific site characteristics, perhaps 
your prioritisation will be around climatic factors 
or local markets and population bases. For family 
enterprises access to local services may have higher 
priority. The overall budget will obviously become 
a major factor in the decision making process, and 
limiting a proportion of your available budget for 
the actual property purchase is wise. Generally, 
it will likely cost far more to develop your site to 
the full expression you envisage than the initial 
purchase price, so spending no more than 30 to 
50% of your budget on the actual land purchase 
might be in order, unless you have a very solid and 
well-funded business plan or existing way to cre-
ate revenue. Farms, regardless of size, are holes you 
can throw money into. Even in very detailed season 
planning, we tend to add 20% to planned project 
costs as it is very easy to overlook small things. 
Small things add up extremely quickly on a farm. 
Considering whether it is possible to start your 
enterprise upon rented land should be a high prior-
ity because the risk and commitment is so much 
lower. This is especially true if you are new to farm-
ing. My advice in this case is to get a  few seasons 
hard graft at someone else's farm under your belt 
first. One of our objectives behind the internships 
we have offered in the initial phases of setting the 
farm up here is to both offer a unique experiential 

opportunity of going about all this from scratch, 
creating major ‘reality check’ for people. We inform 
people very carefully before they arrive what our 
expectations are, and what they can expect from us. 
Still, we see for a lot of people farming only becomes 
reality at 6 a.m. knee-deep in mud in freezing rain. 
We have consistent feedback that this reality check 
has been exactly what people have needed to move 
forward, and in the context of a highly focused edu-
cation programme hopefully saves people a  lot of 
time and money they would otherwise invest mak-
ing mistakes for themselves. The point I am trying 
to make here is that you have to know you want this 
life. It is a great life, a fulfilling and stimulating life 
and the biggest learning opportunity you will ever 
gift yourself, but ultimately only your skill, deter-
mination and creativity can make it work. 

One thing I considered carefully when we were 
looking for this farm was the existing state of infra-
structure, because I knew I did not want to spend 
years building up basic living conditions. In this 
regard, cheap can often become expensive both in 
terms of money and time invested. Here in Sweden 
properties similar in profile to our own but much 
closer to bigger cities can cost 5 to 10 times the 
price in purchasing terms, but usually come with 
a  disadvantage of highly deteriorated buildings. 
I  have witnessed on several occasions the devas-
tating and demotivating effect where people have 
had to spend so much time and money renovating 
buildings just to be able to move onto the site, and 
have to subsidise this work in the city by pursuing 
jobs they have no deep interest in just to make it 
all work. Years of this activity can be so demoral-
ising that people abandon the project before they 
have ever even begun doing what they originally 
intended to. Unless your business plan warrants the 
additional investments due to the market it opens 
up, some deep reflection and consideration to the 
property required to achieve the quality of life you 
are looking for is warranted.

I find it a common trait among the people I meet 
to want to own property much larger than they 
can perhaps realistically manage. There are many 
great examples popping up around the world now 
of people making very good livelihoods, whilst 
maintaining a  high quality of life on very small 
parcels of land. Our farm is considered very small 
at 10 hectares, yet it can provide a good income for 
4 people working full-time for 7 – 8 months a year 
and only needing 1 person an hour or two a day for 
the winter season. It is certainly too big to manage 
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intensively on our own, but again it comes down 
to your context and what you are trying to achieve. 
With today's available technologies, it is very easy 
to overlay climatic, soil or population data onto 
software such as Google Earth and determine 
areas that could meet your objectives. The result-
ing list of towns or municipalities can then be 
used to limit your property searches. We did this 
with climatic maps superimposed onto Google 
Earth along with drawing radii 50 km out from 
major population centres as we knew we wanted 
to create a self-imposed selling zone and make the 
farm relatively accessible for international visitors.

Having identified potential sites and visited 
them, taken notes, photographs and collected 
other data, you could go through the Site Data 
Checklist gathering data for each site to begin 
comparing the opportunities and constraints of 
each. In the end, so much comes down to whether 
you have got what it takes to make it work. It is 
easy to fall into the trap of comparing against oth-
ers specific circumstances and situation; the ‘grass 
is always greener’ kind of mentality. What do you 
actually want to do? What are you willing to do to 
achieve that? These are perhaps the biggest ques-
tions that need answering and I would recommend 
using the Holistic Management framework and 
defining your context before you concern yourself 

with which property is right for you. If we are not 
totally clear about where we are heading in life 
and why we want to go there, property searches 
will bring up all kinds of unanswered questions 
that you will need to filter through anyway. Best 
to get clear first.

Another word of warning I  might also add 
is around contracts, especially those related to 
friends or family. Having had to deal with a couple 
of unscrupulous people in my work, even having 
to go to court to obtain payment for services com-
pleted months prior, I have learnt about this the 
hard way. Whilst it is a nice idea to trust the word 
of others, it is usually with friends and family that 
situations and breaches of verbal agreements are 
most likely to take place in the stickiest manner. 
With any grant or loan you need to consider very 
carefully what strings are attached or which hoops 
you may be obliged to jump through. Contracts 
offer the gift of clarity to both parties, which ulti-
mately is a solid grounding to build upon.

Ultimately, if you need assurance, find someone 
locally who can assist when you have narrowed 
your search down to a shortlist. Having someone, 
especially someone further down the road who 
you can bounce ideas and concerns with can give 
you the confidence to commit. And that is where 
the journey begins.

A pre-purchase site visit can help clarify your thinking, helping you commit or possibly saving you costly mistakes.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



72

No property is perfect, but good design allows us to make the best of any situation and create systems that will work long into the future. The 
implemented design five years on as imaged by satellite.  This was the historic drought of 2018, our land in no worse health than the surrounding 
land, which is devoid of livestock.  We had raised 4,000 broilers and 1,200 hens and grazed cows all season too.  Source: Google Earth.
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Fastighetsgränser i kartan är översiktliga och saknar rättsverkan, jämför beslut i lantmäterihandlingar och fastighetsrättslig karta/kartor.  © Lantmäteriet

Our farm from above in 1960.  I have always suspected the strip of forestry north of the market gardens was once part of our farm. The land was 
ploughed up and down the slope by horse to grow grain and potato.  Note the hay racks in the neighbours fields to the east.  Source: Lantmateriet.
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Chapter 4 

Maps, 
Landform and 

Keyline
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CHAPTER 4 

Maps and landform

Drone technology is moving at breathtaking speeds, 
and is already used for commercial surveying 
across the globe. Prices are ever more accessible 
and this opens up all manner of possibilities for 
acquiring maps that are accurate enough for whole 
farm planning. Here in Sweden we are fortunate 
enough to have Lidar mapping of the entire country 
available cheaply, enabling anyone to obtain 50 cm 
contour maps of their properties at small cost. This 
is the ideal starting point for Keyline design or 
general farm planning. Whilst this is true of many 
of the Nordic countries, for a lot of people we meet 
good maps are hard to find.

Whilst you can feasibly map most properties 
up to 100 ha with a rotating lazer level and a good 

quality handheld GPS, it is time consuming. Drone 
technology is now at a place where decent quality 
maps can be obtained at reasonable cost. Obviously 
the appropriate budget for a map is entirely depen-
dant on what your development plan entails, but 
I  would imagine an increasing number of small 
independent mapping companies will pop up as 
a result of technological changes. 

When we started out with the first DJI Phantom 
just 5 years ago it was possible to create contour maps 
using photogrammetry software, but the results were 
useless. Our current Mavic Pro 2 with the Hasselblad 
20 MP camera is capable of creating relatively cheap 
topographic maps for farms up to 2 – 300 ha. Using 
online services such as Drone Deploy you can create 

Technology has moved extremely fast and allow very cheap and accurate maps to be made using consumer equipment and online computing services.
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a flight plan as well as process the data and receive 
.kml files (which load directly into Google Earth) 
with much higher definition aerial imagery, con-
tours, slope, water flow, aspect and hill shade data.

The images on these pages show a  survey our 
friend and student Josh Lamb made in Ireland 
using a DJI Mavic Pro piloted by the Drone Deploy 
app. For this 6 ha site the survey time was about 20 
minutes flying at a height of 50 m. The front overlap 
of the images was 75%, and side overlap 65%. The 
Drone Deploy app pilots the drone and has very 
good support for DJI drones which allows you to 
map out a flight plan ahead of time and plan addi-
tional flights in the field if required. As you have 
already mapped out the flight plan before, the only 
time taken for surveying is flight time. The Drone 
Deploy web-app trial gives you orthophotos, eleva-
tion, 3D modelling and plant health data but this 
is restricted to ortho and 3D once the trial expires. 
Subscription to the service is around €75/ month, 
and it would make sense for someone regionally 
to purchase the equipment and run mapping for 
others through this software. The technology is 
moving so fast it is not worth many people buying it 
individually. There is also Precision Mapper, which 
is a free web-app tool for processing the images that 
gives a lot more outputs (point cloud, DSM, DXF, 
contours, georeferenced orthophotos, 3D Model, 
KML) and has a  local client application for han-
dling uploads of content, which allows processing 
of up to 5 surveys at a time. Processing depends on 
the amount of images taken but you can expect to 
wait at least 4 hours excluding upload time for the 
size of survey shown here. For reference a larger 60 
ha survey took 12 hours to process.

Whilst a  drone alone with no control points 
on the ground can produce mapping that is good 
enough for farm planning, it may not. Ground 
control points (GPCs) produce a  much more 
accurate map, and firms such as the Russian based 
Emlid currently offer affordable RTK receiver pairs 
for around €1,300. RTK stands for ‘Real Time 
Kinematic,’ where additional precision is pulled out 
of a GPS signal by analysing not just the data in the 
signal, but also the signal carrier wave itself. The 
use of RTK ground stations allows mapping to be 
created down to the centimetre level of accuracy, 
and can also be used to set out plans.

DJI have recently released the Phantom 4 RTK 
which costs around €6,000, which includes a ground 
station and uses the drone as a ‘rover’ which brings 
the possibility of accuracy without ground control 

3D height model of the lower field.

3D height model of the upper field.

Elevation data.

Flight plan mapped out in Drone Deploy.
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points. Whilst mapping is most accurate when 
ground control points are used, DJI provide 
a  Network RTK solution that integrates with the 
remote control. The Network RTK service uses the 
remote controller of the drone instead of the base 
station to connect to an approved Network RTK 
server for differential data. The Phantom 4 RTK 
is also capable of PPK (Post Process Kinematic), 
which is a  very similar technology to RTK. PPK 
processes the precise location of the drone based 
on stored data, which has applications in urban 
environments where radio frequencies may disturb 
the RTK signal. Mapping companies are constantly 
testing and developing this incredible field, and it is 
opening up the possibilities for people all over the 
globe to acquire affordable quality mapping to be 
able to design future-proof landscapes.

fAMIlIARISE youRSElf  
WITH youR MAPPIng

Something I often reiterate regularly to course par-
ticipants is to walk the landscape with the maps in 
your hand and to familiarise yourself with different 
scales of mapping. If you are not familiar with highly 
detailed maps they can throw your perception of 
what is going on in the landscape. For example, take 
Nut Field on our farm, pictured on the following 
page. The contours here are at 50 cm intervals which 
is accurate enough mapping to do pretty much any 
level of detailed planning we need. Remember that 
the map is not the territory, as it were. We always 
work to ‘ground truth’ as we lay out our design. On 
a  smaller scale a  laser level can accomplish this, 
and is a great tool generally on a farm. A good map 
like this means we can create accurate designs and 
generate rapid bills of quantities, but it is still the 
conceptual design. Something as simple as ploughing 
a field will change such a detailed topographic map 
dramatically over the years. Bear in mind how old 
your mapping data might be. The beauty of getting 
familiar with topographic maps is that it allows us 
to really see patterns of flow in the landscape. This 
is particularly true of water, which is high up in 
the Scale of Permanence and one of the first layers 
of design we focus on. In the maps of Nut field you 
could be forgiven for thinking things are happening 
in the landscape that are not actually. This gentle 
undulating field looks like it has ridges and valleys 
due to the scale of the accuracy of the map. In reality 
it is just a random lumpy field with nothing particu-
larly interesting going on. Getting familiar with maps 

An Orthophoto mosaic compiled from the aerials.

Contour data in CAD.

Testing volume calculations of piles of debris.

Overlay of 50 cm contours onto the orthophoto onto Google Earth.
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comes with experience, and nothing beats walking 
around the property with the map in your hand as 
well as looking at other properties on maps of dif-
ferent scales. With experience you can learn to read 
any map anywhere in the world, and if you know the 
interval between the contours you can visualise the 
landscape very clearly.

A  panoramic photo and the aerial here are per-
haps not the best choices of image to facilitate getting 
this point across, it is much more important to do 
this in the field with your own maps. But I  think 
you can see that overall the field falls several metres 
north to south, but across the field it undulates gen-
tly with a couple of meters rise in any cross section. It 
really looks far less dramatic than the inexperienced 
eye might glean from studying the map alone. It is 
worth noting that water moves on any kind of slope, 
and virtually no land on this planet is actually flat. 
We must learn to read the landscapes, and good 
mapping is a key to this. As we shall see in Keyline 
Design, there are some things we cannot do well on 
the land without maps. Getting familiar with maps 
of all kinds unlocks the designers ability to create 
designs that optimise every element; allowing the 
geometry of the landscape to dictate how we lay out 
designs. We are trying to avoid imposing our ideas on 
the landscape as much as possible. Keep it simple for 
yourself. Most good design is based around common 
sense placement and careful consideration of ben-
eficial interactions between elements in the system. 
Whilst there are numerous and diverse digital design 
and analysis tools, if they are beyond your grasp, do 
not stress too much about them. We are looking for 
well-considered action on the ground. It does not 
need to look polished to get great results in the field. Field of view in the photograph below with 50 cm contours overlaid.

Yohanna at the top of what has become Nut Field at the time we purchased the farm. Less is going on than the untrained map reader 
might imagine from seeing only the topographic data. Get familiar with maps at different scale if you wish to design landscapes.

From above little of the topography can be seen in the field surface.
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A Basic design Process overview

1. HolISTIC ConTExT

•	 Site Data Collection sheet filled in
•	 Holistic Context developed

2. SITE vISIT

•	 Brief record of visit, notes, conditions, previous 
data collected, etc. 

•	 Record neutral observations, take photographs/
film of the site

•	 Could be virtual in some cases

3. ClIEnT InTERvIEW And PREvIouS 
lAnd uSE

•	 Review Site Data Collection Sheet (Refer to 
Chapter 3)

4. BASE MAP CREATIon

•	 Aerial Topographic map forms the basis of 
design work

•	 If digital mapping is not readily available 
a survey may be required 

5. ovERlAy RElEvAnT lAyERS And 
AnAlySE dATA

•	 Sector analysis

•	 Slope mapping
•	 Hill shade
•	 Micro-climates
•	 Aspect and orientation
•	 Water movements
•	 Access (Vehicles/ People/ Wildlife)

6. ConCEPTuAl PlAnnIng

•	 Schematics: These are quick freehand sketches 
of the broader patterning of the landscape, 
following the Scale of Permanence. What 
are the main elements, functions and the 
relationships that exist between them? 

7. MASTER PlAnnIng

•	 Drafting of detailed plan using GIS/CAD 
software (with subsequent detailed areas)

8. WRITTEn REPoRT

•	 Bill of Quantities*, Suppliers and financial plan
•	 Species lists
•	 Implementation planning
•	 Explanation of how the design will evolve
•	 Installation recommendations
•	 Planting strategies for a sequential installation
•	 Succession pathways for different zoning
•	 Considerations for the human environment

*Bill of Quantities:
A bill of quantities (BOQ) is a document used in tendering in various industries in which materials, parts, 
and labour (and their costs and often sources) are itemised.
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Cable Housing Report   17th Sept 2014

After meeting with members of the fiber cable association is was agreed we 
could manually dig up and inspect points identified along the cable line where 
problems had been identified.  The map below corresponds to the photographs.

Fig.1 shows cause of failure to prop-
erty 2301

Fig.2 cables at 40cm depth approx. 13m 
inside property boundary

Fig.3 shows break in cable caused by 
our subsoiling (see map)

Fig.4 cable at 37cm depth approx. 4m 
inside property boundary

Fig.5 for context of cut where cable 
splits to properties 2302/2304

From visual inspection it is possible this is the only cut (Fig. 3/4&5) we have caused.  
The cable seems to head further into our property after the cut, although towards the 
corner (marked with a red dot above) it is possible they intersect again.  We could 
blow compressed air down the pipe to ascertain this but this would require cutting 
the severed end clean, which we would like permission for first.  Given the length of 
pipe dug up it seems a simple connector is all that is required to fix the break.  We are 
happy to help fix this, and investigate if there are further breaks via compressed air if 
we have permission to cut the end clean.  As discussed, and just for the record, we are
a little surprised to find the cable housing runs so shallow in an agricul-
tural field where it  is clearly possible to run it at a more suitable depth. 

Maps, Taking notes                                                 
and documentation

When we decided to rip two lines along the fence 
line to begin prepping the ground for hedgerow 
planting in the future. We anticipated a  40 cm 
rip would be no problem crossing the newly laid 
fibre optic cable as the contract suggested it was 
laid below normal agricultural depth at 70 cm. 
When we received a phone call explaining one of 
the neighbours' fibre cable was not working, and 
another cable could not even be blown through 
the housing, the company wanted to know what 
had happened and it was indicated repair costs 
would fall on me. Knowing that the repair costs 
for this new cable would not be cheap, I requested 
to investigate the problem within my fields myself, 
partly because I  wanted to know exactly how 
deep the cable lay and to document it, and partly 
because the ground was wet and I  did not want 
a 20 ton digger in the field. Digging the cable up 
by hand where I  imagined the possible cuts must 
be and what I found made me glad I did. There was 
a  kink in the cable housing just meters from the 
junction box that was obviously a failure in quality 
control upon laying the cable. The rest of the cable 

had been laid at less than 40 cm depth and up to 
13 metres inside my field boundary. If you see the 
purple line indicating the cables location on the 
map. Below the words Fig. 1 and 2 on the map you 
will notice the cable swings into the field at right 
angles well inside my field (25 m). This is because 
the neighbour had claimed the top of our land as 
their lawn, leading us to believe it was actually 
their property. This was the first map that actually 
defined a clear boundary and led me to inspect the 
grounds, as metal survey rods are buried in the 
ground in surveyed properties here. Obviously, 
looking at the ground, the installation team had 
laid the cable whilst takings shortcuts all over the 
place and had not buried it sufficiently to be free of 
risk. After all the thought that goes into planning 
landscapes giving priority to relative permanence, 
this is a  classic example of decades of problems 
coming from some poor planning/decision-
making procedures. Having promptly submitted 
this basic report with GPS locations and images to 
ensure the truth of the matter was recorded, I was 
happy to note that no repair bills arrived.
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We designed the farm the winter 2013 before we moved in. Note the Market Gardens are largely missing as we did not originally plan these 
as an enterprise. What we call North beds are actually on the space labelled ‘Car Park field’ here, which the neighbour allows us to use freely.
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Making a Simple Base Map

Height data from government laser mapping project.

Extraction of a  D.E.M. (digital elevation model) 
with GIS software, in this case free open source 
software QGIS.

Extraction of 50 cm contours lines from D.E.M.

For those of us in Scandinavia and other countries 
with access to high quality and low-cost Lidar 
data,making maps is fairly simple. I  paid €20 for 
the height data and used the free software QGIS to 
extract the map which we use for all our planning. It 
is very accurate and even accounts for trees height.
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Using Google Earth and Photoshop
to stitch a higher resolution aerial

Overlaying topographic data onto Google Earth for a geo-referenced base map. All you need for rapid and accurate design.

Use Photoshop to stitch multiple exports or 
screenshots for higher quality for aerials with 
topography.

Google Earth/ Bing maps/ Local 
mapping service maps and aerials.
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CHAPTER 5

Keyline  
design 
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CHAPTER 5

Keyline design

Keyline Design is a comprehensive design strategy 
in its own right. Developed in the late 1940’s by Aus-
tralian mining engineer P.A.Yeomans (1905 – 84) 
and his sons, it was the first integrated design 
system for agricultural (and urban) development 
based on insights into fundamental, repeating land 
shapes and farm elements whose management is 
essential due to their relative permanence in the 
landscape. The unique aspects of Keyline Design 
include the Keyline Plow and its patterned use for 
soil development and water conservation, com-
bined with intelligent water harvesting, storage 
and irrigation. Additionally, Yeomans’s so-called 
‘Scale of Permanence’ is a very beneficial organising 
pattern for land design, which leads to the creation 
of aesthetic and harmonious interaction between 
the farm and the landscape. This chapter outlines 

the important aspects of Keyline Design we utilise 
at our farm appropriate for the climate we live in. 

Yeomans developed an integrated and geometri-
cally informed farm layout according to topography. 
Rapid topsoil development and maintenance of 
soil capable of storing large quantities of water in 
the landscape is is another major component in 
Keyline Design.

Yeomans also developed a design methodology 
for the harvest, storage and distribution of water 
on the landscape where run-off water is stored 
in a  series of connected dams. Based on gravity, 
this water could then be later released for rapid 
gravity flood-irrigation. Incredible farm-ready 
technology and design in its own right (and worth 
an exploration for the design inquisitive), in our 
humid landscapes we do not have the need for such 

The Yeoman’s plow is a highly refined subsoiler with a unique soil profile with dramatic potential when used on the right pattern at the right time.
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extensive storage or flood flow irrigation. Earthen 
ponds and dams may well be a  part farm design 
here, but they are not of such crucial economic and 
ecological importance as in arid landscapes. Keyline 
Design still confuses many people, as the way it is 
often depicted is hard to relate to landscapes that 
look very different to the typical examples shown. 
The terminology Yeomans used is precise, and this 
has often been misunderstood by various authors. 

To understand how we can work Keyline Design 
we shall first outline the more classical approach 
and then apply the thinking to a more typical land-
scape that we are perhaps more likely to encounter. 

The Scale of Permanence gives us a sequence of 
priority for design considerations. Beginning with 
the most permanent things that we cannot easily 
change and must design within the constraints of, 
we work down to the elements we can readily influ-
ence, such as soil.

ClIMATE

Climate shapes topography and gives us a window 
into the past that enables us to be able to read 
the landscape. Humid landscapes retain rounded 
formations. True dry lands have rugged angular for-
mations, evident in the wadi and scarp formations 

in parts of the Middle East. Interestingly, parts of 
the desertifying regions of the Mediterranean once 
held very diverse broad leaf forests, the rounded 
landscape showing how moisture used to be held 
in the landscape. The dominant climatic factors 
include temperature, wind, rainfall and the distri-
bution of humidity. Of all these factors, water is the 
primary element we can manage and control for 
our benefit. Conversely, water out of control is the 
most destructive force.

lAndfoRM

The shape of the land, the topography, dictates 
various aspects of our work in design including 
aspect and orientation for planting and solar gain in 
buildings, slope in utilising the force of gravity and 
also relating to erosion concerns. Most importantly, 
water flows in a very specific relationship to the shape 
of the landscape, including the underlying geology.

WATER

All organisms are essentially large sacks full of pro-
toplasmic mush and other organisms, and either 
move around water or store large amounts of it. 
Water is the limiting factor to all life, and certainly 

SCALE OF PERMANENCE
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Yeoman’s Scale of Permanence; an ordering pattern for larger landscapes.
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all agricultural production. All design begins with 
water, and from a  Keyline Design perspective we 
are looking to optimise the distribution of rainfall 
evenly across the land through the unique Keyline 
cultivation pattern.

ACCESS

Roads running around the landscape require less 
fuel to travel along. They are also less prone to 
erosion and uncontrollable run-off. Following the 
water layer of design, roads in Yeomans's farms 
were placed below diversion drains (compacted 
ditches acting as overflows from a higher dam to 
a dam at slightly lower altitude) serving to harvest 
additional rain and passively move that water to 
an earthen storage, or from one storage to another. 
Another optimal placement is along ridge lines 
where the land is characteristically dry and water 
sheds easily off the road. Because of the intricacy of 
farm water developments on Yeomans’s property, 
roads were also placed above irrigation channels, 
below flood irrigation channels and below irrigated 
pastures. These latter examples are less relevant to 
us in our climatic circumstances.

TREES

Trees are placed as a  higher consideration than 
buildings and infrastructure. Some of our native 
forest canopy trees live over 1,000 years, which 
far surpasses our modern building capacities. The 
planting and felling of trees is considered in relation 
to all the above. There are various patterns of tree 
planting we integrate into the farm. (See Chapter 7 
on Agroforestry for more details).

BuIldIngS

Whilst we often purchase property with infra-
structure like roads, tracks and buildings already in 
place, new buildings should be placed to optimise 
energy. Good solar access and shelter can enable 
energy efficient building design. An exposed siting 
for a building can be costly, and if at all possible, 
either topographic or vegetative protection from 
prevailing winds should be sought. On sloping land 
both air and water drainage are important factors. 
Researching records, talking with older neighbors 
and GIS modeling can inform us about flood risks, 
for example.

fEnCIng

In a  Keyline perspective, fencing follows all pre-
vious steps and fences are built according to water 
lines where appropriate. In our climate, without 
the need for surface irrigation and possibly even 
larger ponds or dams, this may be less relevant. 
Temporary (i.e. portable electric) fences offer us 
the greatest flexibility. From a pure Keyline Design 
perspective, fences tend to follow along streams, 
drainage lines and ridges. All ponds, streams, as 
well as tree crops are fenced to eliminate livestock 
access. Perimeter fencing needs to be considered 
from both a  predator perspective as well as the 
responsibility you hold ensuring your livestock do 
not escape and cause damage to other property. 

SoIl

Something Yeomans worked on in contradiction 
to the dominant agricultural thinking at the time 
was soil building; specifically turning subsoil into 
topsoil. Essentially the difference between topsoil 
and subsoil is life, air and water. Development or 
degradation of any soil is the result of management. 
Yeomans developed the Keyline Plow, a  refined 
subsoiler, to greatly accelerate normal topsoil for-
mation under pasture. This practice was combined 
with grazing management, as the planned grazing 
of grasses with herbivores can offer the most 
productive and low-input approach to building 
topsoil. Over the past years, we have only observed 
optimal soil conditions twice to be able to pull our 
Keyline Plow through our pastures, combining 
this mechanical subsoil disturbance with planned 
grazing. The results are indeed remarkable, with 25 
cm of increased rooting depth, demonstrating that 
the only difference between topsoil and subsoil is 
life, air and water.

◉ ◉ ◉
THE THREE PRIMARy lAndSCAPE 

CoMPonEnTS

All landscapes are essentially made up of three 
primary landscape components: Main Ridges, 
Primary Valleys and Primary Ridges. Under-
standing these features (along with topographic 
maps and the relationship between water and the 
landform) is essential to understanding Keyline 
Design. 
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The Main Ridge is a  water dividing line and 
marks the convergence of two catchments. Making 
up the horizon of the landscape, you can see how 
rain landing on the main ridge in the diagram 
above must begin its journey downhill on one side 
of the dotted line or the other. This is the boundary 
of a watershed, or catchment area. A watershed is 
the area of land where surface water from pre-
cipitation converges to a  single point at a  lower 
elevation (usually the exit of the watershed) where 
the waters join another water body, such as a big-
ger river, lake, sea, or ocean. The top of the ridge 
is usually not as steep as the sides, depicted on 
a topographic map by the relative space between 
contour lines. Falling downhill from Main Ridges 
you find Primary Ridges and Primary Valleys. 
Primary Valleys erode into the sides of Main 
Ridges and are divided by Primary Ridges: a pat-
tern that repeats across the wider landscape.

WATER'S ‘S’ SHAPE CuRvE  
In THE lAndSCAPE

Yeomans developed insights based on patterns 
of topography. Through studying topographic 
maps, we can identify landscape components 
in a way that is often impossible on the ground. 
One example is defining where a valley ends and 
a  ridge begins. How do you define that if you 

follow a  contour around the landscape? We can 
describe the point where the valley ends and the 
ridge begins through the change in shape of the 
contours; when the profile of the line changes 
from concave to convex.

When you mark out the points dividing the 
Primary Valley from the Primary Ridge on a map in 
this way, you soon realise that the Primary Valleys 
are the smallest of the three Landscape Components. 
On the map on the top right you can see the relative 
proportions. This is significant as water always flows 
perpendicular to contour, giving an S-shape pattern 
of movement through the landscape.

This means that the majority of the landscape is 
relatively dry, and most of the water concentrates 
in small areas of the landscape. Part of Yeomans’s 
genius was in the geometrical application of 
Keyline cultivation where he was able to slow and 
spread water movement through the land, enabling 
him to plant trees on dry land ridges without irri-
gation, much to the disbelief of many observers 
at the time. In Sweden we do not have the same 
limitations due to lack of water, but a more even 
distribution across the landscape can help allevi-
ate concentrations of spring melt, whilst the soil 
building and the overall improved land-use pat-
tern are additional benefits. Understanding these 
basic notions is vital in understanding Keyline 
Design for several reasons:

PRIMARY
VALLEY

PRIMARY
RIDGE

PRIMARY
RIDGE PRIMARY

VALLEY

MAIN
RIDGE

CREEK
FALL

The three Primary Landscape Components: Main Ridge, Primary Valley and Primary Ridge.
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•	 Water has a precise relationship to topography. If 
we are working with any of these Primary features 
they will dictate the patterning of the farm.

•	 Keyline patterning generally requires concept 
planning on a topographic map, so you need to 
know how to read the latter.

•	 Knowing how to identify divide lines allows you 
to calculate and anticipate catchments, water 
flows and risk potentials.

undERSTAndIng ToPogRAPHIC 
MAPS IS CRuCIAl

Contours are lines connecting points of equal height 
above sea level. Whatever the scale of the map, it 
is the fact that contours are set the same vertical 
distance from each other which allows us to read 
the 2D depiction and visualise a 3D object. Close 
spacing between the lines indicates steep land, and 
valley formations have contours that point up to the 
higher ridges. The sharper the angles in the centre 
of the valley, the more incised the valley. Look at 
a  large-scale map and you will find sharp angular 
cuts high in the hills where water has its highest 
velocity, cutting deep ravines. Note the contrast 
between the meandering forms rivers take on flat 
land in the foothills.

Looking at the landscape below, we can clearly 
see the Primary Landscape components through 
the shape and relationship of the contour lines. Here 
the centre of ridges and valleys are marked with 
dotted lines. Now let us develop some of the key 
aspects of Keyline Design derived from Yeomans’s 
insight in relation to this map.

Waters S shaped journey through the landscape.
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Primary ridges and valleys descending off a main ridge.

Defining the boundary between valley and ridge.

Water flows precisely perpendicular to countour.
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THE KEyPoInT of  
A PRIMARy vAllEy

On the contour map on the left, look at the dotted 
centre line of the Primary Valley formation. Starting 
at the bottom of the image, imagine walking uphill 
along that line. You see the contour lines suddenly 
get closer together. This is where the valley sud-
denly steepens on the upper slope. This point in 
a  Primary Valley is called a  Keypoint, as marked 
on the diagram. It is found just below the point of 
inflection, where the concave landform becomes 
convex. The land surrounding both the Primary 
Valleys in the illustration on the previous page can 
be divided through the centre of the main ridge, the 
centres of the two primary ridges on either side of 
it and the creek below to form a catchment. This is 
known as a ‘Primary Land Unit’.

Yeomans, in his dry land setting, was particularly 
interested in this feature for several reasons. This 
point is the place in the valley where rain running off 
the higher slopes naturally begins to concentrate. It 
is the highest, most economical water storage site in 
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The rising elevational relationship of Keypoints in Primary Valleys.
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The Keypoint of a Primary Valley.
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the valley, as the land above is usually too steep for 
structures without concrete and costly engineering. 
Due to the change in the landscape profile, this 
point is where water suddenly slows down, deposit-
ing material over geological time frames. Yeomans 
discovered this was often the highest point at which 
good construction material (clays) for earth dams 
is available. This is often where springs pop out the 
ground and water loving trees not found elsewhere 
may be located in these spots. 

Besides the Primary Valley, you can also technically 
find a Keypoint in a saddle formation. A depression 
between two peaks on a  ridge line with Primary 
Valleys falling off below. In the saddle, the keypoint 
is located at the top of the depression. Because Main 
Ridges rise away from the bottom of the watershed, 
a rising relationship in the Keypoints of adjacent pri-
mary valleys is created as you go up the watershed, 
illustrated in a typical catchment opposite.

Good water design involves slowing and spread-
ing surface flow out in the landscape to allow it to 
sink into the ground. This elevation change meant 
Yeomans was able to catch rainfall in the most 
appropriate places in the landscape using the earth 
resources at hand. He connected each dam together 
with diversion drains (off-contour) that gently car-
ried overflow slowly around the landscape to the 
next dam, (Slow it). Pipes through the dam walls 
leading into perfectly level (on contour) irrigation 
ditches that snaked around the landscape below the 
diversion drains meant that by turning a standpipe, 
the entire ditch could fill and gently flood irrigate 
the pasture below (Spread it). As such, non-erosive 
irrigation by gravity, scalable to large landscapes 
and even urban developments, and based on topo-
graphic insight can be developed. By subsoiling 
the pasture with his Keyline cultivation patterning, 
Yeomans was further able to leverage the potential 
of that water to facilitate life (Sink it).

THE KEylInE

The Keyline is defined as a contour passing through 
the Keypoint to the edges of the Primary Valley. 
The terminology becomes critical here, as we refer 
to Keyline Design, Keyline Cultivation, etc, but 
technically a Keyline is very specific. You only find 
a Keyline in a primary valley or in a saddle). In either 
case, the Keyline does not extend beyond where the 
valley ends and the ridge begins, as illustrated.

The Keyline is used to define the pattern of cul-
tivation within a Primary Valley when the Primary 

Landscape features are present. This is where it 
becomes important to be able to define the edges of 
the valley: that point where the valley ends and the 
ridge begins, as it were. As this is a point of change 
in contours, it cannot be seen on the landscape and 
needs to be identified on a good topographic map. 
The boundaries of the valley that define the ends 
of the Keyline are critical in the creation of keyline 
cultivation patterning that we shall develop in the 
coming pages. Typically, the Keyline line would also 
create the waterline at the back of a Keyline dam.

If you have a property without these primary land-
scape features we can still apply the same thinking, 
but this will be addressed once we have developed 
the whole concept (page 95). This is actually the 
case in the majority of properties I have worked on, 
and quite likely will be for you also. The thinking 
can be applied to any landscape, but it is important 
to point our repeatedly that Keyline plowing may 
not be useful in your sites. This is a decision that 
needs careful testing within your context.
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Keylines are contours through the Keypoint of a  Primary Valley  
extending to the edges of the Primary Valley.
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CREATIng A KEylInE CulTIvATIon 
PATTERn In lAndSCAPES WITH 

PRIMARy lAndSCAPE unITS

In landscapes defined by Primary Landscape Units, 
the procedure to create Keyline Cultivation patterns 
is straightforward and follows the following steps:

1. The procedure begins with marking the Keylines 
to the edges of the Primary Valleys. 

2. Offset the lowest contour on the Primary Ridge 
back up the hill to meet up with the ends of the 
Keylines. This joined line forms a guideline to be 
used up and down slope. If the property extends to 
surrounding ridges and valleys, you simply repeat 
the procedure with each Primary Ridge and Valley.

3. Using the guideline created in the steps above, 
we can start offsetting creating parallel lines down 
the slope.

4. We can then offset up the slope. This offsetting 
can continue up to the Main Ridge and down the 
slope as far as appropriate.
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KEylInE CulTIvATIon PATTERn 
foR lAndSCAPES WITH PRIMARy 

lAndSCAPE unITS

The resulting pattern creates lines that fall in 
elevation from the valley centre to the ridge centre. 
If angles become too steep for machine work, as 
you see happening in the middle of the ridge in 
the diagram at the bottom of the page, then we 
have to make adjustments. You can see this on 
the ridge pattern below right. This is normal, and 
to be expected; the main concern is to make sure 
the pattern is falling from valley centre to ridge 
centre. Adjustments will always be small areas in 
the centre of ridges or centres of valleys, with the 

lines tending to connect back in to a larger parallel 
pattern further from these centre points. This 
patterning causes water to drift away from valley 
centres and toward ridge centres, allowing rainfall 
to be spread more evenly across the landscape. One 
of the benefits of this sublime geometrical design 
approach is that lines are parallel, which is optimal 
for field operations and efficient machine use.

dEEPEnIng undERSTAndIng of 
KEylInE gEoMETRy 

In order to be able to apply this sublime design 
to the more typical kind of landscapes that we 
will likely find ourselves in it is best to develop 
the understanding of geometry that underpins 
the approach. Our work on the ground is based 
around machines that are of a fixed width, and this 
is the beauty of parallel rows. The same efficiency 
is also present when we move mobile fencing or 
animal shelters between silvopasture lanes on this 
pattern. If we worked on contour, we would end up 
with impractical pockets in fields that were either 
inaccessible or inefficient to manage. On very 
steep slopes contour applications may be the most 
suitable for erosion control, but let us concern 
ourselves with lesser slopes suitable for machine 
use and assume we may wish to be making hay, 
practise alley cropping and so forth. In practice 
machines do not make immediate sharp angled 
turns, but must follow smooth curves. Our ultimate 
application on the ground will follow curves, but 
the geometry of designing and offsetting curves in 
the conceptual phase is inefficient.
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Keyline Cultivation patterns being developed on a primary ridge. Making adjustments that suit the reality of a turning machine.
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Keyline Cultivation pattern being developed in a primary valley.
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THE gEoMETRy of CuRvES

A  curve can be mathematically described as 
infinite straight lines joined together. The problem 
with trying to offset lines parallel to any curve is 
that you have unpredictable angles throughout the 
entire length of the curve, making it very com-
plicated. We need to break it down into a  simple 
achievable format. Parallel lines have equal slope. 
Because the lines are parallel, where they join to 
form angles can be traced with a  centre lines as 
shown by the dotted lines in the diagram below. 
This means every additional line that is offset 
becomes predictable. The angles that cultivation 
lines make against this dotted centre line show us 
the trajectory the offset is going to follow both up 
slope and down slope. 

By breaking up ridges and valleys with centre 
lines to anticipate the trajectory, we can further 
simplify the task by describing the desired curve 
around the landscape in segments of straight lines 
like shown above. When I began doing this I had 
to offset lines manually: a  painstaking and frus-
trating procedure where errors required undoing 
everything and starting again. Because the lines 

we offset have the same angles where they join, 
the additional lines cause the pattern to expand or 
contract dynamically.

You can do this with a pencil and paper using 
a ruler to ensure lines are equidistant but it proves 
very time consuming. You will certainly learn the 
intricate details of how this process works, but 
thankfully there are more readily available digital 
solutions that allow us to check our pattern instantly. 
A programme that can offset dynamically speeds 
the process up dramatically. The programme main-
tains the same angles where lines change, creating 
the trajectory marked with the dotted lines in the 
diagram to the left. A  programme like ‘Realtime 
Landscape Architect’ can be used to sketch out 
Keyline Cultivation patterning as it enables instant 
visual offsetting, allowing you to drag lines up and 
down the landscape, enabling you to check the pat-
tern very quickly. We have found that once people 
understand the basic functions of the programme, 
they can accomplish satisfactory layouts within 
a few hours' practice, a huge step forward on how 
we used to have to do this.
So we are looking to create a pattern that is always 
falling from valley centres to ridge centres. Because 

Whilst possible by hand, the process is tedious and cumbersome.

A  program that can offset dynamically can instantly and visually 
confirm patterning. 

Geometry is key to understanding how to approach Keyline.

Constant angles with parallel offsets allows prediction of trajectory.
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contours are not parallel, naturally some of our 
cultivation lines will fall from valley centres more 
or less steeply. Some may even end up fairly close 
to contour. This is fine, as we are looking to create 
the optimal overall pattern never falls in the wrong 
direction, and also does not fall ridiculously steeply 
in the right direction. This could result in erosion, 
which is the complete opposite of what we intend.

Be aware that applying a fixed grade of fall from 
the valley out to the ridge is not what Yeomans put 
forth in his work. This approach has been described 
in a couple of texts but it is clearly incorrect think-
ing. Whilst this may have worked for someone on 
a  very regular landscape, if you test this out for 
yourself you will find that it very often leads to 
cultivation patterns that fall the wrong way and 
should be avoided. It takes a little bit more patience 
and effort to learn the programs to create accurate 
planning, but bear in mind the significance and 
potential longevity of what you are going to be 
doing on the ground. It is worth the effort.

◉ ◉ ◉
CREATIng A KEylInE CulTIvATIon 

PATTERn  
In lAndSCAPES WITHouT  

dEfInEd lAndSCAPE unITS

How do we approach landscapes that are not made 
up of regular Primary Landscape Units? The fol-
lowing examples take two of our fields at the farm. 
One is straightforward and the other is a  little 
challenging. Both are very typical of the random 
topography we are generally working with and 
I think it is important to see how we can apply this 
patterning in various scenarios.

The first thing is to get a good topographic map 
and overlay this onto Google Earth if you want to 
be able to see real features in the landscape. We are 
working with a topographic map with contours at 
50 cm intervals here, so features in the landscape 
can appear more pronounced than they actually 
are. It is a good idea to walk around properties with 
a map in hand to really get a sense of scale in rela-
tion to what you see in front of you.
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MAKE IT EASy foR youRSElf

If we want to make a  Keyline Cultivation pattern 
for a  field, the best place to start is to sit down 
and take away all the areas of the land we do not 
need to create that pattern for. For example, with 
Top Field, we can exclude the slopes that are too 
steep for a tractor. In Nut Field, we can exclude the 
marshy land not suited to subsoiling or any related 
tree planting we have in mind for this field. We can 
mark the ‘headland’ (an allocated free space that 
a machine needs to turn at the end of each row).

ToP fIEld

Top field with the field boundary in red. The field 
slopes to the south with steep slopes falling away 
on the eastern side and SW corner. These slopes are 
too steep for machine use and so we take both the 
break of slope and the fence line (as appropriate) 
to offset a headland from. The headland (boundary 
edge) here is shown in purple. In this case the only 
machines using the field will be subsoiling, small hay 
rigs and an ATV for moving the Egg Mobiles. The 
same applies for Nut Field, except we have additional 
considerations here. 

nuT fIEld

The thin strip of the field at the northern end (top) 
of the field is too narrow to drive a machine across 
slope, so we will ignore it. In actuality we just leave 
that area of the field to be dealt with by animal 
impact and grazing alone. The area within the green 
lines is marshy with a  seasonal spring that runs 
down this line. We will not be driving a machine 
into that. With this done, we have now reduced the 
area of the land we need to work with considerably, 
making the job simpler and approachable.

IdEnTIfyIng THE nEEd foR MulTIPlE 
PATTERnS

As you develop an understanding of offset tra-
jectory, it will help you start to see more intuitively 
how many patterns you will need. When you are 
familiar with both topographic maps and this geo-
metrical application it becomes second nature. You 
can start to identify if a field is ‘regular’ enough for 
one pattern, and likewise immediately identify if 
more than one pattern is needed. 

Top Field at Ridgedale. Nut Field at Ridgedale.
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Top field at Ridgedale. Nut field at Ridgedale.

Ideally, you aim for the minimum number of pat-
terns possible. This not only makes life easier when 
setting the pattern out on the landscape, but could 
also influence the efficiency of operations massively 
if you are installing long-term tree crops on this 
pattern. It is important to consider how different 
patterns might intersect on the ground and whether 
this would limit efficiency of future operations.

The slope in Top Field is regular. Bear in mind 
the contours mark 50 cm increments so small 
anomalies are generally insignificant. The area out-
lined in orange is what jumps out as differing from 
the general shape of the field. In this case it looks 
like we can find one pattern to fit the field satisfac-
torily, so this anomaly will be disregarded. In Nut 
Field, we have a little more going on; it represents 
more of a rolling landscape that we need to break 
down into smaller components. More than one pat-
tern is needed. If we disregard the anomalies and 
the narrow strip to the north, then it appears that 
two patterns should suffice, and that it could not be 
made in a simpler manner.

ConSIdERIng WHERE To BEgIn

I always begin by dividing up the land quickly in 
my mind according to what I think the minimum 
number of patterns needed should be. I then mark 
the centres of ridge and valley formations either in 
my mind, if the landscape is very regular, such as 
with Top Field, or visually on the map if there are 
changes of direction/land shape. I ‘describe’ a rough 
trajectory based on whether the ridge/ valley for-
mations are wide or sharp, in order to anticipate the 
offset trajectory. This gives me a pretty good idea 
where to begin. Knowing I want to lay a cultivation 
pattern across the whole field, I  look to begin in 
a place that gives me a line that I can offset up and 
down the slope with it always overlapping out into 
my headland space as far as possible. Otherwise 
I  would invariably have to add extensions to the 
ends of some lines somewhere later on. This may 
turn out to be unavoidable, but you should defi-
nitely start in the place that gives you potential for 
the most thorough offsets, and extend the line out 
as wide as you can.
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The first line extends out into the headlands to facilitate offsets both up 
and down slope.

In Nut Field we start with the lower anticipated pattern, again extending 
the initial line out wide to allow for expanding and contracting pattern 
as we offset.

Top Field is regular enough to simply offset up and down slope.  
We then trim the lines back to the headland.

The first few lines offset down slope all work, but as we continue the 
pattern becomes far too sharp and too steeply inclined down slope.
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In order to make this pattern suitable for the tractor 
to turn, we need to make a couple of adjustments. 
By tweaking the angles in the centre of the valley 
shape, we keep the rest of the lines parallel as far as 
possible. The pattern still works in the direction it 
slopes, and now the machine will be able to drive 
without problems. The small areas of land between 
the gaps where we made adjustments (above and 
below) will not be worked with a machine, but this 
is inconsequential. 

When we begin to offset up slope from the initial 
guide, we start to see lines where the pattern is 
falling in the wrong direction. The orange lines rep-
resent a fall back into the centre of the valley shape. 
This means we either need to make adjustments 
similar to how we did before, or, if the land shape 
is changing very significantly, begin a new pattern. 

Adding tree lanes at 18 m spacings.

Bed- forming over deep rips with the Keyline Plow. 
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Top Field tree beds planted, cover cropped and mulched. To continue the pattern from the previous page we can adjust the lines 
up slope to make everything function again.

Aerial view of the farm a few weeks after installing silvopasture lanes. A new pattern is needed to the north of the field, and in this particular 
case they meet somewhat in the NE edge of the field.
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The land in our fields is fairly typical of the majority 
of the fields in small farms in that these land shapes 
are not valleys and ridges. Be very aware of the scale 
of the mapping: sometimes anomalies in the con-
tours are largely insignificant, but you will find they 
can really overcomplicate the patterning process if 
you get caught up with trying to account for them. 
To keep things practical and functional on the field, 
we tend to iron out these kinks. Insignificant little 
areas where the pattern happens to run uphill for 
a couple of meters, but the rest of the line seems fine 
are worth disregarding. A good sense of familiarity 
with the land and scale of the map is very useful 
to give the confidence to make such decisions. The 
overall simplicity and convenience of the pattern 
of land use is important, one practical pattern is 
preferable to a theoretically perfect pattern that is 
a pain to operate within.

RoundIng off THE AnglES

Parallel lines are not equidistant at the point where 
angles are formed: the distance here will be slightly 
longer. This is not really a  problem and we can 
smooth them without worrying too much about 
compromising the overall equidistant pattern of the 
layout. A tractor has to work in a smooth turn and 
what happens on the ground is never exactly the 
same as what you put on the map. We can round 
off the edges and make sure we have the necessary 
adjustments that will allow practical implemen-
tation with the machine at hand.

SETTIng ouT A guIdElInE  
In THE fIEld

By feel

It is possible to drive the tractor by feel, ensuring 
you head slightly uphill into valley shapes and 
downhill towards ridges. However, humans are 

incredibly poor judges of vertical distance and it is 
very likely the resulting slope will be quite steep.

By offsetting a Contour

Using a Bunyip or Laser Level you could mark out 
a contour somewhere in the field that will allow you 
to run parallel both up and down the slope as far 
as possible with flags. You can then offset the flags 
by moving ridge flags downhill and valley flags 
uphill slightly. Whilst this approach is very simple 
and needs no special equipment, bear in mind that 
both this method and applying some fixed grade 
will likely result in potential problems as you offset. 
You should mark offsets measured against this line 
and check the fall with the level on the new line.

By Triangulation

If you have designed accurately to scale on a map you 
can try to recreate an actual guideline from a fixed 
point on the ground. If you have a tree or gatepost, 
for example, then it is straightforward to find the 
starting point of any guideline through triangu-
lation. If you have a good topographic map, level and 
tape, then you should be able to recreate the line on 
the map in the field. This is where straight lines with 
angles really facilitate the layout. If you know where 
your starting point is and can see the next segment of 
the line rises 50 cm over 87 m, then it can be marked 
on the ground pretty accurately. 

offsetting from there

An easy way to do this is have two people hold or 
tie a line between their waists and walk out offsets 
at the desired length. As long as you pay attention 
when going around curves to maintain perpen-
dicular angle to the line being offset from, this is 
simple and works fine on smaller scales. You can 
check points on your lines with a level very quickly 
to make sure everything drops in the direction you 
want it to.

onboard gPS on Tractor

A  Handheld GPS units can also assist in field 
layouts. Modern tractors with onboard GPS 
guidance systems can be programmed to follow 
computer-aided designs very precisely. For a larger-
scale installation this would be the most efficient 
way to go unless you have an RTK station. 
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Nut Field is a good example of the reasons why 
folks often find applying this patterning challeng-
ing. Large portions of the field are not covered and 
the result is generally lacking the aesthetic elegance 
of a simple and continuously flowing pattern. That 
is totally fine, the main thing is that the pattern 
slopes the correct way. In this case, the planned 
land use is a long-term nut trial with nut trees on 
a  savannah-inspired layout over permanent pas-
ture. We decided to subsoil to break up the plough 
pan we identified with our penetrometer, a  tool 
for measuring compaction, (see page 107). In the 
long-term planned grazing will be the primary soil Marking out a guideline from design work in the field.

Ground work beginning in Nut Field.

Castanea, Juglans and Carya species planted on a grid spacing to maximise the number of trees in the field.
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SILVOPASTURE 
LANES

COLD AIR DRAIN 
DOWN RIDGE CENTER 

Good design begins on paper. Develop themes and patterns before getting into details.

management tool.In our climate consideration for 
cold air drainage is important. Keyline can help us 
better distribute water across the landscape, within 
limits. It can help to alleviate wet spots, but careful 
analysis is required to ascertain the most beneficial 
land-use. Building soil is a  process and for best 
results in improving pasture, this mechanical kick-
start should be combined with planned grazing.

AIR dRAInAgE ConSIdERATIonS

Keyline patterning falls from valley centre to 
ridge centre, and thus dense silvopasture lanes on 
this configuration will direct cold air towards the 
middle of ridges. Gaps in the planting pattern or 
access tracks placed on ridge centres can facilitate 
the draining of cold air as appropriate.

PRAgMATISM vS PERfECTIonISM

The layout of a farm needs to be practical 
for the machines and people working within 
it. Parallel rows are the practical outcome of 
Keyline design. Steep turns need to be avoided 
wherever possible. Remember if you are planting 

long-term perennial crops, such as in a  silvo-
pasture arrangement, you have to live with this 
pattern forever. Aim for the simplest possible 
layout that does not undermine functionality.

Site specifics may bring further design consideration.
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shanks and foot of the plow will glaze the soil on the 
sides of the cut, creating vertical lines of compaction. 
Different kinds of soil types may require different 
treatments. The first cultivation might be around 20 
cm, or just below any plow pan discovered by probe 
testing. Subsequent treatments should aim for 4 – 5 

KEylInE SuBSoIlIng

Subsoilers have been used in Europe for over 
a  century. Yeomans’ Keyline Plow is a  refined 
version of what was once a horse-drawn implement. 
A few of the elements that make it outperform other 
models include:

Narrow Shank Profile: The cast shanks are only 
a  couple of centimetres thick which leaves a  very 
clean ‘cut’ in the soil profile, resulting in less distur-
bance and no mixing of the soil horizons.

Low Cutting Angle and Tip Dynamics: The foot 
(the component that does the main work) rests at 
a 25° angle, minimising the surface profile in con-
tact with the soil and creating an uplift that results 
in explosive decompaction in favourable soil con-
ditions. The so-called “wombat” points are inspired 
by the action of tunneling of wombats (Australian 
marsupials) and aim to optimise decompaction with 
minimal glazing (a thin layer of compaction left my 
dragging metal through the soil). The dynamics of 
the tip passing through the soil are such that the 
‘face’ in contact with the soil is very small.

Overbuilt Frame: The plow frame is overbuilt 
such that other implements can be trailed behind, 
or that biofertilisers/seeders, etc., can be added 
onto the frame.
The soil conditions are the main determinant when 
considering when to subsoil. Conditions should not 
be too wet or too dry. Timing is important to avoid 
exacerbating a problem, for if the soil is too wet the 

Front Field just after treatment. Note the minimal disturbance to the 
surface or soil layers.

The cast shank and Wombat tip can be mounted on a local plough frame. Closing up the ‘cuts’ on the pasture surface.
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This indicates a  problem we can begin to address 
mechanically with our subsoiler: breaking up the 
compacted layer and allowing air and water back 
into the subsoil, thus allowing plants to root deeper. 
When plants root deeper, exuding polysaccharides 
from their root systems, they are creating the condi-
tions for soil microorganisms to thrive. This is the 
basis for soil building from below, with minimal 
disturbance to the soil surface and without mixing 
the layers. Deciding whether or not to pull any 
machine through the ground is a decision that needs 
testing. In our case, we believe planned grazing alone 
could achieve the same results, but this mechanical 
adjustment can facilitate a  more rapid shift: kick-
starting a set of chain reactions to improve water and 
mineral cycling.

cm below the topsoil horizon. This incremental 
process allows the life and soil to catch up; going 
deep initially does not necessarily entail quicker 
results. Subsoiling is not necessary indefinitely. You 
could aim for once or twice a year for three years. 
For pasture development, subsoiling should be con-
sidered a  mechanical kick start. Organic material 
combined with the ideal levels of moisture and air 
in the subsoil can create an ideal climate for decay 
to occur, thus building fertility. Deeper root pen-
etration and more reliable moisture can encourage 
deeper rooting. Once the biotic conditions of the 
soil are kick started, microorganisms can thrive.

Subsequent management of the land is equally 
(if not more) important. Holistically planned graz-
ing, and grazing at an optimal point in vegetative 
growth, (root development is at its greatest just 
prior to flowering), can result in rapid nutrient 
cycling. Combined with animal impact this is per-
haps the quickest route to carbon sequestration.

As is the case for many aspects of regenerative 
agriculture, there is a  lack of data regarding this 
nature of work, especially with regards to our cli-
mate zones. We need far more experiments and 
research and data shared between practitioners 
across their respective climate zones, soil condi-
tions and management habits. 

‘SEEIng’ undER THE gRound

A penetrometer is a useful tool in helping determine 
whether or not to subsoil. It measures the pressure 
exerted to push it into the ground and shows the 
results via a dial, in this case measuring Pounds per 
square Inch (P.S.I.). There are three broad colour 
indicators relating to the scale on the dial: green 
means OK, yellow indicates some degree of com-
paction and red indicates excess of 300 P.S.I. Plant 
roots cannot readily penetrate through this  red 
level of compaction, and with this tool we can take 
samples along transects around the field to build 
a picture of what is going on beneath the soil. The 
probe is marked at regular intervals, which allows 
us to measure the depth of compacted layers. We 
have a plough pan around 18 cm across most of our 
land due to the repeated ploughing to grow a grain 
crop in the past. Just like how digging with a spade 
in clay-rich soil will create 'glazing', that shiny layer 
of compaction, a  metal implement pulled through 
the ground will do the same just out of sight. What 
you can often ‘see’ with this tool is that once you 
pass through this layer, the reading lowers again. Using a penetrometer to measure compaction levels below ground.
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After 2 subsoiling applications and 4 years of planned grazing, 95% of root mass (much more dense) now extends to an average depth of 43 cm.

Average initial penetrometer readings and inspection profiles in our fields revealed 95% of root mass extending no more than 18 cm.
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Planned grazing and animal impact with multi-species remains the fastest way to mimic nature to build soil. Mechanical tools can further assist.

Tools for Radical Soil Building

The images on the previous page indicate the 
creation of 25 cm of topsoil in four short growing 
seasons using a  Keyline plow twice and holistic 
planned grazing with multiple species. It has been 
breathtaking to witness the radical improvement 
of our pastures, which were once the worst in the 
village, and are clearly showing signs of becoming 
the most resilient and abundant. I put this largely 
down to the large number of poultry, i.e., fertility 
that we have injected into the system, yet planned 
grazing is also key. I have no doubt this soil building 
can be achieved by livestock alone; indeed it has 
been demonstrated in some of the most adverse 
climatic regions of the world. I  do, however, feel, 
that in many cases the use of the keyline plow 
as a  mechanical kickstart to this process is very 
valuable. Not only is it low cost and low risk, there 
are multiple benefits when applied to the layout 
of a farm on this graceful patterning. Not only are 
we able to break up subsoil compaction (in our 
case caused by decades of continual horse-drawn 

plow agriculture), we are distributing water more 
equally across the landscape whilst at the same time 
creating a pattern of land use that is aesthetic and 
practical and will remain so indefinitely.

The simple fact remains: soil is the easiest 
resource to destroy, yet the simplest to build. The 
only difference between topsoil and subsoil is 
life, air and water. The Keyline plow shattered the 
plough pan, allowing gases and water to move more 
freely in the subsoil. In turn, roots penetrate more 
easily, releasing short-chain carbohydrates into the 
soil. That is the basis of life here in the ground, the 
basis of creating soil from below. Appropriate tools, 
both mechanical and biological, combined with 
appropriate timing (both in application and rest) 
set off a chain reaction that is unstoppable. We are 
all capable of managing complex systems to allow 
them to regenerate themselves, for that is their 
nature. We must commit to deepening our under-
standing of pattern and also get out of the way for 
biology to express its full capacity.
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Tree Bed Prep For perennial crops which live for a  very long 
time, good ground preparation is important. Our 
keyline plow (6SB) is well suited to prepare ground 
for single, double or triple lines of trees and berry 
bushes. The coulters (round vertically aligned 
discs in front of the shanks) cut neatly through 
the intensely matted grass roots in the pasture, to 
reduce the amount of horsepower needed to pull 
the heavy shanks through the ground, as well as 
to leave minimal impact on the soil surface. The 
shanks are removed for tree planting where we want 
to use the tool as a ripper, decompacting the subsoil 
as deep as possible. We know that forests grow on 
dead forests; that is to say carbon rich soils where 
you typically have deep layers of organic matter 
before you even reach the mineral component of 
the soil. Forests grow on dead forests: uncompacted 
ground rich in carbon and fungi.  When planting 
trees from higher order ecosystems into pasture we 
do well to focus on radical decompaction work as 
well as focusing on feeding fungi as opposed to the 
actual tree. We also remove the depth wheels, the 
car wheels at the sides of the machine. As the points 
of the plow try and dig the frame into the ground, it 
is these wheels that set the overall subsoiling depth. 
The wheel depth control is held in place by a pin, 
making depth adjustment quick and easy in the 
field, and are easily removed in order to use the tool 
as a ripper.

Once an initial guideline is marked out on the 
field we begin to rip the tree lanes taking a parallel 
offset with a string as we move across the field. We 
do not mind if the surface of the soil is left a little 
bit rough having removed the coulters, because we 
are going to bring a bed former (see image on next 
page) over the top of these rips to create an ideal 
planting surface for bare root trees. Essentially we 
are digging an 80 cm deep hole under each tree or 
berry bush, exploding the subsoil to allow quick 
penetration of roots, whilst making the top 20 cm 
easily worked by hand to facilitate quick but careful 
planting, ensuring that we can spread the bare roots 
of the plant in the way that they want to naturally 
lie.

The bed former is a twin rotor model by Simon in 
France. I imported it from the UK as I could not find 
such machinery in Sweden. Specifically I  wanted 
beds that were about 2 m wide to allow me to plant 
berries on either side of fruit trees in rows facing 
North to South, and berries in front of fruit and 
hazel trees in two rows in the lines orientated East 
to West. This was to allow better solar orientation. 

Depth wheels resist the digging action of the inclined shank tips.

Using the plow as a ripper you achieve nearly 80 cm deep rips.

Rips complete ready for bedforming.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



111

Often such bed formers are around 1 m wide, which 
would be fine for single row planting of either trees or 
berry bushes. The first rotor is essentially a standard 
rotovator, and behind it there is a second rotor spe-
cifically for burying stones to leave a very fine tilth. 
Rotovators are really not very good for soil structure, 
in fact they can be used to obliterate soil structure 
for the sealing of leaking dams. If you have access to 
it, a power harrow might be preferable as this does 
not mix the layers of the soil as tines beat the ground 
in a circular motion vertically. The aim of using this 
tool is mainly to facilitate effective planting and act 
as a mechanical weed killer. The main concern for 
newly planted trees is the drying out of their roots 
or competition from grasses. This can be managed 
on an individual plant level through good mulching, 
which can also help kick start the development of the 
mycelium network that will develop along this line 
of woody crops. We found it took 2 to 3 passes to 
create an acceptable tilth, but all in all it was about 
three hours of machine work in the first week that 
we inhabited the farm and that set the skeleton of 
a  pattern of land use what we hope will be many 
decades to come.

Not only is Keyline geometry aesthetically pleas-
ing, it also benefits the landscape through being an 
energy efficient pattern of land use. Whilst fuel use 
is not very high on our small farm, you can imag-
ine, if this was scaled up to hundreds of hectares 
with big combine harvesters and tractors operating 
regularly, the pattern of land use can have signifi-
cant cost implications. It takes 10 – 15% less fuel to 
drive big machinery around the landscape slightly 
off contour than it does to drive up and down slope 
which is common practice in the fields we see all 
over the world. People have ploughed up and down 
hills for generations, contributing to rapid run-off 
and neighbourhood flooding as well as depositing 
precious topsoil at the bottom of their fields, or 
worse, losing it out the front gate. This is mainly 
because it is more comfortable to sit on a  tractor 
pitching as opposed to rolling, as it were. This is 
quite a simple engineering problem that could have 
saved millions of dollars of fuel use and millions 
of tons of soil across the globe in the last 50 to 60 
years of big machine farming. The fact that all the 
lines are parallel in the keyline layout means that all 
systems work harmoniously, whether it is poultry 
pens, animal fencing or hay rigs passing through. 
As long as you leave enough headland, the turning 
space for intended machinery at the end of the tree 
lane, then trees integrate into pasture and arable 
crops quite beautifully. 

It took 2 – 3 passes to really prepare the beds well and knock back grass.

The smooth parallel rows characteristic of Keyline planning.

3 hours of machine work and the pattern of land use is defined.
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using the Keyline Plow Tree Planting
Here is an example of a different approach to using 
the keyline plow for planting a single row of trees. 
After a  couple of seasons working with the 18 m 
wide silvopasture lanes in Top field, I decided to put 
more chestnut and walnut in a  thin row between 
these lines to allow me to plant dozens more on 
our farm. As these are so slow-growing, it will take 
decades to really overtake the orchard crops and 
I am excited to find useful nut trees for this climate. 
It also had little impact on day to day operations 
in the now 9 m wide pasture lanes because that is 
a number still divisible by broiler pens which are 3 
m wide.

 Using a  single shank of the keyline plough we 
used the coulters to cut 15 cm into the ground at 
the right distance from the rip to correspond with-
digging in either side of the landscape fabric that 
we decided to use as a  low input way to manage 
these low value, slow-growing trees. The rip was 
filled with biochar that had been soaked in urine 
and inoculated in a Berkeley-compost heap as well 
as some rock dust and mycorrhizal fungi. Then we 
simply rolled out the black plastic fabric and found 
that two people walking along with the spade oppo-
site each other could quickly tuck in the plastic 
leaving it secure against the wind.

After grazing sheep and cattle along these systems 
for a season we decided it would make a good loca-
tion for a lot of Strawberry plants in the short term, 
and forever change the morning animal moves as 
fruiting began. We selected 5 varieties with differ-
ent fruiting dates to spread the season. We burnt 
holes in the landscape fabric to stop the edges from 
disintegrating then, using a dibber we had made just 
slightly larger than the root trainer blocks, prepared 
the ground to come along and a fantastic decision.

Using coulters as cutters to allow installation of landscape fabric.

Soil amendments in the rip and rolling out plastic row cover to create 
a more permanent weed protection that requires little inspection.

Tucked 15 cm into the ground on each side, we can walk away. These 
are walnut and chestnut we grew out from seed.

Chestnut seedlings in root trainers with tap root intact. Transplanting 3,500 strawberries along the new lanes.
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SECTion 2

Implementing  
the Scale of  
Permanence
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CHAPTER 6

Water  
Systems 
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CHAPTER  6

Water Systems

Water is the basis of life, and a limiting factor in all agricultural production.

Considerations for water are where we typically 
begin with farm design once we understand the 
context, site specifics and landform we are dealing 
with. This chapter explores all the water use on our 
farm beyond the Keyline patterning described in 
the previous chapter. 

We are looking to produce as much organic 
matter as possible in our short growing season, to 
capture as much sunlight through photosynthesis 
as possible. Nearly every organism on this planet 
is mostly water. Water’s movement in the land-
scape depends entirely on the landform, and so 
understanding mapping and surveying basics are 
essential to deal with water in the landscape. Water 
has many duties on a farm, including irrigation, 
storage, drinking water supply and water stored in 
living soil. 

Water is high up on the Scale of Permanence as 
the most permanent aspect we are working with 
in landscape design. If farm tracks, tree systems or 
major fencing work will be undertaken they should 
be designed together with the Scale of Permanence 
as a  guiding pattern to integrate them to work 
functionally and harmoniously. Earthen constructs 
such as ponds, swales, roads, etc., are permanent 

features in a  landscape, and the well-constructed 
roads and earthworks of ancient cultures can still 
be found functioning today, from the Romans to 
the Kogi. 

The rich and diverse production habitat of 
aquatic ecosystems should not be underestimated 
with regards to their importance in farmscapes, 
along with their potential of water-based biore-
mediation. Robust, well-designed water systems 
can add significantly to property values. We can 
also possibly produce energy by micro-hydro, 
water wheels, etc. as well as provide for human 
aesthetic needs. The principle of designing water 
into Permaculture systems involves taking water 
over the longest path, over the most time, moving 
it as slowly as possible with the most passive fric-
tion, allowing for it to affect as many living things 
as possible. Here in Sweden where we have snow 
melt in the spring, many landowners put a  lot of 
resources into draining water off their land. Can 
you have too much water? It is possible in the very 
short-term, but within a system it is unlikely. The 
land here evolved with the amounts of precipitation 
falling here, so if we have a problem, then one of 
two things are going on. We have either damaged 
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the soil to a point where it cannot hold the water, 
through poor agricultural practice in either field or 
forest:  plough agriculture burning off carbon, lim-
iting soil life, creating compaction and leading to 
capping and soil erosion, and large scale monocul-
ture clear-cuts creating bare ground and erosion.  
Secondly, we might be trying to grow something 
that does not want to thrive in these conditions. 
Draining water one moment to then require it 
again in the summer dry spells is inefficient on 
anything but the smallest scale, such as small plot 
biointensive vegetable production. The root cause 
of flooding and drought is damaged soil, depleted 
of carbon and lacking living groundcover, unable 
to hold and store that water where it is needed. The 
topsoil is the cheapest store of water on the farm, so 
putting the attention on soil building would seem 
the most effective long-term approach.

Wasted rainfall is the primary reason desertifi-
cation is now spread across the larger half of the 
land surface of the planet today. Agriculture is 
the largest sector with regards to consumption of 
water, and in many parts of the world this is due 
to mega-dam projects. Mega-dams have displaced 
over 80 million people in the last 100 years, and the 
methane released from stagnating nutrient flows 
make large dams more atmospherically polluting 
than coal-fired power stations. Methane (CH4) 
is around 30 times more potent a greenhouse gas 
than CO₂. Here we do not have the problems of 
brittle landscapes, but only few farms I have seen in 
Europe (e.g. the Krameterhof, Austria) really lever-
age the integration of water into their planning and 
design. Pumps and other degenerative technologies 
are costly and need constant maintenance, so any 
chance to use gravity-fed systems is high up on the 
design agenda. We have multiple strategies at the 
farm, some of which are already in place and some 
that may not be implemented for years. They are, 
however, prioritised in the overall initial planning 
to account for their arrival down the line. If farms 
and urban areas switched to small scale water har-
vesting and farmer/community controlled water 
storage based on Keyline patterning and the work 
laid out in P.A.Yeomans's book ‘The City Forest’ 
there could be the end of flash floods, huge reduc-
tions in oil needed to pump water around (using 
gravity not oil), increased productivity, community 
resiliency and better care taken for watersheds. 
It would no doubt actually be cheaper to manage 
more environmentally sound habitats across sev-
eral forms of capital.

WATER QuAlITy In A CoMMERCIAl 
food ConTExT

Whilst there are many incredible natural systems 
for cleaning water, something to consider when 
running a  public venue, (e.g. serving participants 
at farm educational events), is the need to comply 
with relevant legislation with regard to water 
quality. Whilst this will look different if it is an 
occasional aspect of what you do, it is well worth 
looking into well in advance. We believe that as 
we operate as a demonstration site, it is important 
we do not try to skirt the laws or get too caught up 
fighting the system, as it were. It is an important 
element of our business to build it upon clear and 
solid foundations so that it may facilitate others 
to do the same. Because of this, for us to be able 
to serve a cup of tea to people participating in our 
trainings has required over €3,000 of water testing 
to ensure the water is safe. Bear in mind Sweden is 
one of the few countries in the world where you can 
still drink out of some of the lakes and the water 
quality is far higher than the majority of people on 
this planet are able to obtain. The level of testing 
required for domestic use is very relaxed in com-
parison. I understand this but perceive an irony in 
that you might be living and consuming water for 
50 years in the same place. Legally, approved water 
for a household may have a chemical makeup that 
is not necessarily acceptable to even allow serving 
one cup of tea to a paying customer. 

In addition, however, that same quality of water 
is needed to run an abattoir like ours (as well as 
any food processing infrastructure), and so test-
ing is mandatory year after year. We have our own 
well at the farm and the quality of water is very 
high, so this should prove no problem to us. It is 
always interesting to compare acceptable levels of 
elements and chemicals in your water with other 
nations recommendation levels. Who regulates and 
recommends acceptable levels in the water sup-
ply? The WHO has something to do with it, and 
when you start to ask more questions, you see that 
the regulations sometimes appear a  little strange. 
For example, Sweden has the highest rates of lung 
cancer due to radon gas exposure, which is because 
a lot of people build their houses on exposed granite 
boulders. In the UK, people tended to want to build 
their houses away from exposed granite rocks. This 
exposure is not too much of a problem with good 
ventilation, however the norm here in cold Sweden 
is to shut the house up to keep it warm over the 
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winter and hence exposure is very high. The level of 
radon legally allowed in water supplies is also rela-
tively high because of the problem of the base material 
across much of the country. When you compare with 
other countries, for example Australia, you find a level 
that is deemed acceptable is 150 times lower. It is wise, 
in my estimation, to research such topics closely for 
yourself.

RAM PuMPS 

The two streams that flow through the property have 
large, secure catchments in the forests above with few 
properties in the area. 1.8 billion litres of water lands 
in the sub-watershed marked as 279 ha annually, and 
around 3.5 billion litres in the larger sub-watershed. 
This divides into 2 streams just before our boundary, 
so the flow is around half the total stream flow. 
Incidentally, this was once the larger stream but is 
now the smaller one on the property, as the flow was 
diverted 100 years ago further upstream to power the 
local micro-hydro sawmill. Either way, it is a  lot of 
water, and we can utilise the height drop of 7m across 
our farm to meet our water needs at minimal cost.

A Ram pump is quite different from other pumps 
in that it needs no external power and has two 
moving parts, both rubber valves. They are only an 
option for flowing water sources with some height 
differential. You can make these pumps cheaply for 
yourself, however the efficiency and longevity will 
likely be limited. This pump was supplied by Green 
and Carter in the UK, who bought the original pat-
ent. They have been making Ram pumps for over 200 
years, still only make this single product, which they 
guarantee ‘forever’. They have pumps still in opera-
tion continuously from the 1800s. From the stream, 
water falls down the pipe into the pump by gravity 
and closes the waste valve. This builds up pressure in 
the pump, which causes at the delivery valve to open 
and water travels vertically into the pressure chamber. 
During this time, a small amount of water is passing 
out at the delivery pipe, but as the air in the pres-
sure chamber builds up, it forces the delivery valve to 
close and pushes more water out of the delivery pipe. 
This causes pressure in the lower part of the pump 
to fall, opening the waste row which allows water to 
rush out back into the stream and water now flows 
down the drive pipe starting the whole process over 
again, to the characteristic ring of the ‘hammer’ of the 
pump.The pump can be run into winter and could be 
used to supply drinking troughs well past the time 
they conventionally freeze. As long as the pump keeps Charles and Carter 1.25” RAM pump.

The catchments draining through our farm.
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running and water is flowing, it seems to run down 
to −10ºC. Initially, we had set up the pump with the 
intention of causing minimal impact on the stream-
bed, as we knew there were brown trout in the stream. 
Brown trout are a  sign of excellent quality water as 
they only live in highly oxygenated, unpolluted water 
bodies. With the initial setup, we had a fall of less than 
2m along the drive pipe, which did not supply a satis-
factory volume of water despite the fact that the flow 
is continuous. Later in the winter I took a laser level 
to the point where the stream enters our property at 
the highest elevation, and surveyed a  contour line 
out along the ridge that rises up above the stream. It 
was remarkable exercise in how badly our eyes can 
judge height differential, as, to my surprise and the 
surprise of everyone who sees it marked on the land-
scape, it was possible to lead piped water to the very 

end of the ridge with a 1:100 fall along the way. The 
following summer, we installed a supply pipe at this 
high point on our property boundary that led water 
out along the ridge to an IBC tank acting as a header 
tank. This tank has the same diameter piping set as 
an overflow at the top of the tank leading back to 
the stream, and a smaller diameter drive pipe for the 
ram pump exits the IBC approximately halfway up, 
the idea being that the tank will remain full as it is 
filling quicker than the rate it is emptying. This par-
ticular model of Ram pump has a 1:30 working ratio, 
meaning if water falls 6 m in elevation as it does here, 
water could be pumped to the height of nearly 200 m 
above the streambed. The biggest drop in the shortest 
distance leads to maximum performance with RAM 
pumps. Investigating different placements is worth 
the time.

Laying the start of the delivery pipe from the 
stream out along the ridge.

Nick and Jake laying the pipe at a 1:100 grade 
out along the ridge.

Fred preparing the seal for the overflow 
down to the stream 8 m below.

The drive pipe is limited to 25 m, if you want 
to pump more water you need to increase 
the fall.

A view from the pump looking back up at the 
IBC header tank.

A view of the IBC with inlet/ overflow and RAM 
drive pipe
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Getting to grips with a simple homemade Bunyip level. Demonstrating how to set up a sight level for survey work in Mexico.

uSIng lEvElS

For setting out farm plans, especially when related 
to water, we often need to use tools to measure 
things we cannot see easily on the landscape.  A lot 
of people often tell me their land is flat, but water 
moves on even the slightest grade, and land is rarely 
actually flat. Our eyes are quite good at judging 
horizontal distance, but are usually extremely 
poor judging height differential. Sloping horizons 
or undulating land can throw off your estimate by 
a  large margin. We need to be able to use simple 
tools like this, if we are working with water (and 
many other jobs like building) to be able to keep 
water under control.

Whilst many type of levels are available, the ones 
we are most likely to use on a  small farm are the 
‘Bunyip’ (or water level), and a  sight/laser level. 
Every type of level has pros and cons although 
they are all straightforward to use. A bunyip level 
works on the principle that water will always sit 
level on the Earth’s surface. A length of clear pipe, 
or even an opaque hose with clear plastic bottles 
attached to the ends in order to be able to see the 
water level make for a cheap and effective level that 
can be built according to the scale required. The 
pipe is secured to either end to the staffs, which 
are calibrated from the bottom of the feet with the 
same incremental markings on both, since you 
are measuring the height difference between the 
point where the foot of the staff touches the ground 
against to the point where the other foot touches 

the ground. An easy way to create the measure is to 
secure a length of old tape measure onto the staff.
This type of level is convenient as you can make 
it as long as the scale of your property requires. 
Making the length between the staffs a nice round 
numerical value such as 10 m allows you to calculate 
gradient easily and quickly if desired. For example, 
if we wanted to mark out the gradient of 1:400 we 
know we are looking to find a line that drops 1 m in 
height over a 400 m length. This means if the dis-
tance of the posts in the outstretched bunyip is 10 
m long, each subsequent point needs to be 2.5 cm 
lower than the previous point at this 10 m interval 
in order to obtain the grade. The beauty of the 
water level is it can ‘see through’ things by way of 
the water pipe flexing around rocks or vegetation or 
over undulating ground, which might be a problem 
in certain circumstances with a  laser level.

It is best to initially fill the pipe for this level 
through siphoning in order to avoid air bubbles 
becoming trapped in the pipe. Kinks or air bubbles 
may lead to inaccurate readings. Food colouring can 
make it easier to see the water level out in the field. 
When using the bunyip, you need two people, one on 
either end comparing the reading. Because you are 
measuring the height differential of the feet relative 
to each other it does not matter how far apart the 
posts are, meaning you can use this tool to measure 
as accurately as you would like. It is always handy to 
cover the top of the tube with your thumbs when you 
move around the landscape in order to stop water 
spilling out if one operator moves uphill suddenly.
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Laser levels have the added advantage regarding 
speed of operation and the fact that only one 
operator is needed. We have a  self-levelling laser 
level, but it is important to set up the head as level 
as possible initially. Rounded or bevelled head 
tripods allow for rapid positioning, and you need 
to ensure the spirit bubble remains central on the 
level through full rotations to ensure it sits level. If 
you were to set off to the moon 1º off course you 
would miss it by over 6,000 km, the same applies in 
our fieldwork.

Considering where to position the level so that 
it can ‘see’ around the landscape as far as possible 
is a  good idea in order to minimise the need for 
recalibrating. If you are finding a  line around the 
end of a ridge for example, placing the level out on 
the centre of the ridge will allow you to see both 
sides of it if the height is right. Simple models are 
fairly cheap and have a  range of 600 – 800 m out-
doors, which is sufficient for the small farm. Often 
they can be hired from tool shops on a reasonable 
day rate, and you would also hope that recalibra-
tion has happened regularly. These are precision 
instruments and if dropped will need recalibrating, 
which can cost nearly as much as buying the unit in 
the first place in some cases.

Like the water level, this tool allows us to 
measure gradients and is useful in all manner of 
building projects as well as water system design. 
We have used ours so often that I could recommend 
purchasing a  decent midrange model when you 
are creating a farm for yourself. The laser receiver, 
which is used with a measuring staff, can be set at 
various degrees of accuracy down to few mm height 
difference over 100 m, more than enough for any 
job undertaken at the farm. Another feature, which 
is very useful when working on the wider landscape 
is that the receiver uses beeping to indicate whether 
the staff needs to be positioned higher, lower or is 
level. This allows you to work without looking at the 
device constantly and therefore enables you to mark 
out a  line much more rapidly than with any other 
tool. They can even be used in conjunction with 
a handheld GPS to create a contour map in a place 
where decent digital mapping is not available or 
too expensive to make it worth purchasing. Whilst 
this is an engaged and time-consuming process, we 
have done this on a  few properties and the result-
ing observations from walking the land repeatedly 
make it a worthwhile exercise in its own right.

If marking out water lines, farm access tracks, tree 
planting, etc., it is handy to carry hundreds of flags 

made of either wood or metal pins with coloured 
flags at the top. It is easy to fit a couple of hundred 
of these around your waist and makes the work of 
marking out long lines in the fields very quickly.

The scale on the receiver and staff allow for precise measurement of 
both level and grades. Scale on both sides of the staff make readings 
easier.

A rotating laser level is one of the easiest and most rapid survey tools 
for a small farm.
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RETICulATIng WATER

Piped water and portable electric fencing are some 
of the very quickest, cheapest means to get started 
with regenerative land use. Utilising some basic 
municipal plumbing fittings, black HDPE pipe 
and reels of gas pipe we are able to supply water 
to every square meter of the farm very easily and 
in a  very cost-effective manner. We have water 
lines running down the edge of every field with 
quick release valves placed every 10 to 20 m. The 
related valve ‘key’ fitting can be attached to hose 
of any diameter, including air hose, which is much 
thinner in diameter than a normal hose. This allows 
long reels to fit onto simple reel systems. Another 
option are micro bore pipes used by the window 
cleaning industry and there are very effective reel 
systems on the market at low cost. Because our farm 
is quite small, with 100 m roll of air hose attached 
to the Egg Mobile or cow drinker, we can supply 
water automatically and continuously without ever 
having to carry water around.

When laying the pipe, we followed our fence 
lines and used larger rigid pipe to cross roads or use 
the existing culvert where the stream flows through 
the farm to access other fields. Every takeoff point 
is marked by a  1.5 m post with fluorescent paint 
so it is very easy to see from across the field. Due 
to the layout and spacing of our silvopasture lanes, 
we decided to have a  quick-release takeoff point 
leading (pictured to the right) in the centre of each 
pasture lane, and therefore a close spacing between 
each point. In an open field situation, you might 
consider wider spacing between the takeoff points 
as the hose can be run diagonally across the field. 
Additional points are very easy to add at any time. 
In general, reticulation lines are best designed fol-
lowing roads and fencing, or along ridge lines and 
around the land on contour, if used across a larger 
landscape.

With some basic plumbing fittings, it is very easy 
to build automated waterers using float valves. This 
eliminates a  lot of the work of bringing water to 
animals that flexible grazing plan requires. Another 
benefit of these relatively low cost systems is that 
we can easily expand onto neighboring parcels of 
land, should we take any leases. This flexibility is 
well worth the relatively low investment, for the 
time and effort saved is enormous. 

When initially laying out a  piped network it is 
not a bad idea to keep it above ground for a year or 
two to understand whether you have achieved the 

optimal layout. U.V. stabilised pipes will quickly be 
covered by grasses, which means no deterioration 
will happen in this time-frame. One major concern 
would be freezing over the winter season, and at 
Ridgedale we have a  drainage valve at the lowest 
point in the line, which conveniently happens to 
be above the stream. At the end of the season, we 
drain the lines by inserting the fitting and walk 
away. Over winter, we use heated cables to keep 
piped water from the barn from freezing and use 
heated troughs for the cows. These are required 
from November through to April and sometimes 
early May. Once permanent positions have been 
identified, it is relatively straightforward to bury 
piping and add frost free taps if necessary. We have 
planned to eliminate heated cable for our barns.

Simple inexpensive plumbing leads water across the entire farm, and is 
a very worthwhile investment for grazing livestock effectively.

Mobile reels loaded with 100 m of gas hose and quick keys to plug into 
the waterline allows us to bring water anywhere on the farm.
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To Swale or not to Swale?
Swales are widely spaced and uncompacted ditches 
dug into the landscape on contour; they are used 
to intercept and infiltrate run-off as a groundwater 
recharge system. Swales seem a ubiquitous aspect of 
Permaculture it would seem, and their widespread 
use throughout all major climate zones is an inter-
esting phenomenon. Many people adapt the use 
of swales to connect them with ponds around the 
landscape to extend the catchment and overflow 
features of these systems. Having designed prop-
erties in all the major climatic zones, I have never 
recommended or implemented swale systems. Of 
the properties I have visited that have swales, in any 
of the different climate zones, I have never yet had 
the impression that I  would have done the same 
given the context and the specific landscape. In my 
mind, swales are most appropriate as strategies for 
arid landscapes, or possibly for establishing forestry 
systems in the humid areas of the tropics. Even 
in these conditions, they represent only a  symp-
tomatic relief to a broken water and nutrient cycle, 
rather than addressing core issues. In these cases, 
earthen and artificially lined dams make for less 
effective storage features where evaporation levels 
may exceed precipitation. In my work, I have often 
spent more time in consultation and feedback with 
people convincing them to abandon what I would 
deem unnecessary earthworks, than planning new 

ones. Whilst I would not say it is never appropriate 
as a design approach, personally I think it is always 
worth considering whether there may be lower risk 
ways of achieving the same objectives. I must make 
clear here that I am not so much concerned by the 
use of swales as I am by ‘swale mentality’.

I find so many benefits in the Scale of Permanence 
and how it informs our planning and decision-
making. If you create swales, you are essentially 
changing the landform, a very permanent element 
at relatively high cost with a  high risk of unin-
tended consequences. Do we really know enough 
about hydrology and geology to know what we are 
doing here? Practices I favour, such as Keyline sub-
soiling address soil which is at the very bottom of 
the Scale of Permanence, being the easiest thing to 
change. Soil is easy to destroy, yet remains easy to 
build. What is more, the relative low cost of subsoil 
plowing carries much lower risk and has multiple 
benefits. Swales essentially concentrate water in 
a  small proportion of the landscape, whereas 
Keyline subsoiling aims to improve water distribu-
tion across the entire landscape whilst building soil 
capable of holding water and nourishing plants. 
Just months after I  have pulled the Keyline plow 
through the ground there is little visual evidence 
that I  ever performed that work, whereas a  swale 
built correctly will be influencing the hydrology 
in the landscape for potentially hundreds of years. 
To me, it is a good example of the importance of 
context and a holistic decision making framework 
when considering our options. For our context here 
in Sweden, I would consider this approach unsuit-
able. For that reason the word swale will not feature 
anywhere else in this book outside of this text box. 
Whatever your approach, important considerations 
for designing these systems include:

•	 Annual rainfall
•	 Rainfall distribution
•	 Water needs
•	 Maximum perceived rainfall events
•	 Catchments/ Watershed analysis
•	 Roof catchments
•	 Soil infiltration rates
•	 Geophysical analysis
•	 Costing analysis

SCALE OF PERMANENCE
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Yeomans’s Scale of Permanence. 
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Approximate livestock 
Water needs

•	 Chicks: 4.5 L/day/100 chicks
•	 Mature chickens: 2 – 300 ml/day/bird
•	 Turkeys: 5 – 800 ml/day/bird
•	 Sheep/Goats: 4 L/day
•	 Lambs: 1 L/day
•	 Cows: (lactating/dairy): 70 L/day
•	 Cows: (dry): 45 L/day
•	 Calves: 25 L/day
•	 Horses: (grazing): 35 L/day 
•	 Pigs: 10 – 15 L/day

The figures above are a  very rough guide only. 
Water consumption requirements depend on 
diverse factors such as:

•	 Size of animal
•	 Rate and composition of weight gain
•	 Pregnancy
•	 Lactation
•	 Type of diet
•	 Level of dry matter intake
•	 Level of physical activity
•	 Quality of water
•	 Temperature of the water offered
•	 Surrounding air temperature

Avoid running black poly pipe along the ground 
directly in the sun in warmer climates, as water will 
become hot before reaching the watering point. To 
make water lines frost-proof, bury them below 
the frost line with accessible take-off points buried 
in vertical pipe recesses if you know the right 
location for the long-term. Large volume troughs 
help keep drinking water cool, and can be placed 
underneath fence lines to halve the amount of 
times they are moved. Wherever possible locate 
troughs in shaded areas. This becomes increas-
ingly important in heat waves and the overall 
system should be designed to cater for increased 
demand in hot weather, with adequate pressure to 
rapidly refill troughs.

Make sure water is not contaminated by feed, 
and manage manure build up around troughs 
in any stationary setting. For wintering animals, 
position the water troughs in a  way that allows 
easy and frequent cleaning. Just like in the human 
body, water is vital for bodily functions such 
as regulation of temperature, nutrient uptake, 

removing wastes, body weight and health in all 
livestock too.
You need to observe closely and keep records if 
you are new to keeping any particular livestock. 
Different animals have very different patterns of 
water intake due to their varied ability to maintain 
body temperature in the changing seasons. The 
sheep here in Sweden may drink no water at all 
when the dew is heavy on the ground on a  par-
ticular day. In contrast, lactating cows continue 
drinking steadily throughout the day. You need 
to observe and make sure livestock always have 
access to sufficient good quality water. 

◉ ◉ ◉

Catchment Calculations 
RAInfAll on Roof And RoAd 

SuRfACES

The rainfall landing on a roof or road will not all 
end up in the gutter or ditch, due to evaporation. 
The calculation of run-off requires a catchment co-
efficient related to the surface material:

Catchment runoff  
= A x R x CaCo litres

•	 A is the catchment area (roof or road) in m2
•	 R is the average annual rainfall in millimetres (mm)
•	 CaCo is the described Catchment Co-efficient

Examples of Catchment Co-Efficients:

•	 0.9 Tin sheet (i.e. 90% runs off)
•	 0.75 Ceramic tiles 
•	 0.6 Thatch
•	 0.6 Compacted dirt road

Example A barn 25 x 7.5m has tin sheet roofing in 
an area averaging 600 mm annual rainfall. What is 
the catchment potential?

A = 187.5m2
R = 600 mm
CaCo = 0.9

Therefore runoff = 187.5 x 600 x 0.9
= 101,250 litres
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Average 
annual 
rainfall (R)
(mm)

Total
annual 
evaporation
(mm)

Reliability
(years out 
of 10)

Shallow sand 
or
loam soils
(%)

Sandy clays
(%)

Elastic clays
(%)

Clay pans, 
inelastic clays 
or shales (%)

> 1100 8 10 to 15 10 to 15 15 to 20 15 to 25

9 6.5 to 10 6.5 to 10 10 to 13 10 to 16.5

901 to 1100 8 10 to 12.5 10 to 15 12.5 to 20 15 to 20

9 6.5 to 8 6.5 to 10 8 to 13 10 to 13

501 to 900 less than 1300 8 7.5 to 10 7.5 to 15 7.5 to 15 10 to 15

9 5 to 6.5 5 to 10 5 to 10 6.5 to 10

1300 to 1800 8 5 to 7.5 5 to 12.5 5 to 10 10 to 15

9 3 to 5 3 to 8 3 to 6.5 6.5 to 10

401 to 500 1300 to 1800 8 2.5 to 5 5 to 10 2.5 to 7.5 7.5 to 12.5

9 1.5 to 3 3 to 6.5 1.5 to 3 5 to 8

250 to 400 <1800 8 0 to 2.5 0 to 5 0 to 2.5 2.5 to 7.5

9 0 to 1.5 0 to 3 0 to 1.5 1.5 to 5

>1800 8 0 0 to 2.5 0 2.5 to 5

9 0 0 to 1.5 0 1.5 to 3

CATCHMEnT CAlCulATIonS foR lAndSCAPES

Runoff as a % of average annual rainfall (Y). From ‘Design and Construction of Small Earth Dams’, K.D Nelson Inkata Press, 1991.

Catchment runoff  
= 100 x A x R x y litres

•	 A is the catchment area in hectares (ha)
•	 R is the average annual rainfall in millimetres 

(mm)
•	 Y is the runoff as a percentage of annual rainfall
•	 Example: A small catchment of 15 hectares is 

forested and the soil is sandy clay. It receives an 
average annual rainfall of 640 mm and has an 
annual evaporation of less than 1,300 mm. 

A = 15 ha
R = 640 mm
Y = 6.5 % (reliability of 9 in Table above)

Therefore runoff = 100 x 15 x 640 x 6.5
= 6,240,000 litres 

Elastic clays (in the table above) are characterised 
by pronounced surface cracking when exposed 
and dry, which obviously reduces runoff values. 
Inelastic clays typically have a fine dust cover when 
exposed and dry, which prevents seepage into the 
ground and so increases runoff.

◉ ◉ ◉

Earthen Ponds and dams
In drier climates in Europe, such as parts of Spain 
and Portugal, where earthern dams for irrigation 
are much more critical than in our wet and humid 
temperate landscapes, a reliability of 8 years out of 10 
is acceptable. As primary water source for livestock, 
a  reliability of 9 years out of 10 is required, With 
changing weather patterns leading to increasing 
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unreliability, provision for larger storages may be 
necessary where no backup water supplies exist. 

Earthen dam building carries more risks of failure 
and whilst much information is readily available on 
the subject, it is highly recommended to work with 
experienced professionals on anything larger than 
garden ponds. If you wish to use soil resources to 
line a pond, the first job is to inspect the subsoil, 
(that is soil totally free of organic matter), you are 
working with to ascertain if you have suitable clay 
material. Clays vary considerably, and you need 
to know the material you have at hand is non-
dispersive, i.e. does not dissolve in water, or has any 
other undesired properties. When any considerable 
volume or expense is being considered or serious 
catchments/diversions are being led to a pond, then 
lab tests and expert opinions are vital. 

For small ponds, especially where risk is very low 
such as purely excavated ponds (without supportive 
pond walls), a simple permeability test may be use-
ful. You cut the bottom off a clear plastic bottle and 
retain the bottom as a stand. Turning the larger top 
portion upside down (so the thin spout is pointing 
downwards) compact the soil to be tested into the 
halved bottle (no lid) between 35 – 50% and then fill 
the remainder of the bottle with water. You can rest 
this in the bottom piece of the bottle. If no water 
has collected in the bottom within 24 hours, the soil 
has good water holding properties and will likely 
make a decent pond.

Planning for overflows from the water body is 
crucial, especially if water is purposefully being 
directed into the pond. Calculating maximum 
flow rates or catchments is essential to ensure ade-
quate dimension pipes or spillways are installed. 

Understanding levels and calculating for extreme 
weather possibilities is in order. 

If the pond has any kind of supportive structural 
wall, then proper compaction is essential. Different 
soils compact very differently and this will affect the 
volumes of soil needed. Ponds seal by saturation and 
trees can damage the sealing through their roots 
and by sucking excessive water. Trees should be kept 
away from the pond, say 10 m. Newly constructed 
features should be seeded to help them recover fast 
and reduce erosion. Grasses, with their network 
roots, make excellent and fast stabilisers. We like to 
use annual rye grass, which covers and protects bank 
walls within weeks if seeded immediately after pond 
construction in the active growing season.

Inspecting the soil resources at a proposed dam site to determine clay 
content and suitability.

Modern ankle joints allow total precision, turning a 14 ton excavator 
into a sensitive sculpting tool.
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Earthen dam Embankment 
and volume Calculations

An important aspect of the design process of any 
earthen pond or dam is to complete a  subsoil 
investigation of the proposed site. If any retaining 
embankment is required, it is recommended that 
Geotechnical Engineers complete this task. Obvi-
ously, the larger the retaining wall, and the more 
water stored, the higher the potential risk. Ponds 
that are low in the landscape, i.e. simply excavated 
with no retaining wall are low-risk. Proper soil 
testing determines the suitability of the subsoil for 
the construction of a pond or dam and also what 
the soil profile consists of. Factors such as depth of 
topsoil, clay/sand/silt composition, depth to water 
table/bedrock must be considered. One immediate 
consideration would be to investigate whether 
other people have constructed ponds or dams in 
the area, and speak with them. Always seek profes-
sional advice if you are not completely sure what 
you are doing.

Earthen dams that are simply extractive, with no 
retaining embankments are obviously the cheap-
est and quickest to construct. If the subsoil is to 
be used to construct a  dam wall then laboratory 
testing (Permeability, Emerson, Atterberg Limits, 
Sieve Analysis testing) is necessary. There is no 
elaboration of earthen dam construction here, as 
we recommend local professional to be used for 
your specific site and requirements.

The process of estimating embankment volume 
and water volume of valley dams is included for 
interest and exploration.

EMBAnKMEnT voluME foRMulA

v = 1.05 x W x H x (H+1) x K

•	 V = volume of earth (m3)
•	 H = height of embankment (m) 
•	 W = length of the dam wall along crest (m) 
•	 K= appropriate coefficient for gully shape

WATER SToRAgE voluME  
foRMulA

v = 0.22 x W x d x l x K

•	 V = volume of water stored (m3)
•	 L = longest length of water surface (m)

•	 W = width of water across the dam wall (m)
•	 D = water depth at the base of the embankment 

(m)
•	 K = appropriate coefficient for gully shape

vAllEy SHAPE (CRoSS-SECTIon) 
CoEffICIEnTS

To approximates volumes you need to assess the 
cross-sectional profile of the valley, to ascertain the 
correct coefficient for the calculations. You can also 
select a number between 2 of the examples if you 
feel this is more representative of the circumstance.

Valley Cross Section Coefficients. From ‘Design and Construction of 
Small Earth Dams’, K.D Nelson, Inkata Press, 1991. [2]
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voluME  
CAlCulATIon ExAMPlE

Embankment Volume;
(V) = 1.05 (constant) x 0.5 (K) x 35 (H) x 4.5 (H+1) 
= 289 m3

Water Storage Volume;
(V) = 0.22 (constant) x 0.5 (K) x 30 (W) x 3 (D)
x 80 (L) = 792 m3

SToRAgE RATIo EffICIEnCy 
CAlCulATIon

Efficiency = (Embankment Volume + Water 
Volume) / Embankment Volume

Storage Ratio Rating

Less than 2 Poor

2 – 4 Moderate

4 – 6 High

More than 6 Very high

From ‘Design and Construction of Small Earth Dams’, K.D 
Nelson, Inkata Press, 1991.

In this case, the storage ratio is (289 + 792)/289 
= 3.7 (moderate)

geosynthetic Clay liners 
(gCl) for Sealed Pond 

Construction
When we dug inspection trenches at the farm on 
the proposed pond sites, we quickly established 
that the sub-stratas were mostly composed of sand 
and rock: not ideal to hold water!

If there is any risk involved with designing 
a  pond structure, especially where embankments 
are concerned then using a  liner is preferred. 
We use a  bentonite product with the trademark 
‘Bentomat’ a GCL product (geosynthetic clay liner) 
which comes in at about €5/m2 delivered. This is 
cheaper than high-quality plastic and a much better 
material. The lifespan is indefinite, being primarily 
clay based. This material is very easy to work with 
and is supplied with bentonite powder for creat-
ing seams between different pieces of liner. These 
simply overlap 30 – 40 cm with a continuous bead of 
bentonite between them. Once covered with topsoil 
and moistened, the bentonite swells to 8 times its 
original thickness and becomes watertight. What is 
more, if you puncture the material it is self-sealing.
Lining a pond or dam reduces risk of leakage sub-
stantially, and an additional benefit of this material 
is that the topsoil put back on top of the liner can 
be immediately planted. Not only does this stabilise 
embankments, but allows the earthworks to heal 
very quickly.

ConSTRuCTIng ovERfloWS

GCL certainly makes the process of installing a pipe 
through the wall of the pond incredibly easy, due to 
the self-sealing property of bentonite. An ‘X’ shape 
cut is made through which the pipe is placed. An 
additional collar is cut and added (see following 
pages for illustration), with a good amount of ben-
tonite powder joining the pieces and surrounding 
the pipe.

Whenever you lead water to a  water body, you 
must plan overflows capable of handling the largest 
possible downpours/storms, etc. With small ponds 
filled from a roof, stream or spring, it is simplest to 
make the outflow pipe considerably larger than any 
inflow. We have a 10 cm pipe bringing stream water 
which renews the entire pond water in 48 hours, 
with an outflow pipe of 30 cm that can handle 
any rate of inflow without risk of the water level 
rising. If the pond is receiving water from run-off 
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in the surrounding catchment, then this needs to 
be factored into calculating adequate overflow. 
Again, if you do not know what you are doing, seek 
professional advice. You should find an excavator 
operator who has constructed ponds before, pref-
erably locally. They will then be able to advise and 
offer insight from their  experience.

In the following photo montage you see the con-
struction of the stream and spring fed pond (250,000 
L) in 2017 that supplies the market gardens.

Calculating shear strength limits of liner at proposed dam wall inclination.

Communicating the plan with the driver.

Shaping the raise wall: structure is at less risk when using a liner.Removing and storing topsoil. A 5 ton boulder took a little work to move.

The overall profile constructed, banks within 4 cm of level all the way around. This trench anchors the GCL liner to avoid movement.

After manual and CAD calculations we called in the excavator.
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Just 8 weeks after completing the dig the banks have healed and there is now a young but rapidly establishing ecosystem.

A spring we tapped and piped to divert the flow into the pond.Filling, planting and seeding begins as soon as the digging is complete..

40 cm of overlap and some additional bentonite powder creates a join.Detail of the overflow pipe and the easeful installation.

30 cm of topsoil seals the liner and allows planting to begin.Our jig facilitates rolling out this heavy material.
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Ponds in vegetable gardens always brings an element of beauty besides the ecosystem benefits they bring. Here rice is being transplanted.

Rice growing strongly at 59ºN. Flowering was triggered by night blankets (top right), but seed did not mature. Wild Rice (bottom right).

Paddy Ponds
Ponds in vegetable gardens are always of great value 
from an ecosystem service point of view, and it is 
always amazing to see just how quickly life will show 
up when water is retained in the landscape. Our 
initial paddy experiments with cold-hardy short 
season rice moved over to other water-based crops 
such as watercress. Currently, the main function of 
the ponds is to provide an aquatic ecosystem right 
in the heart vegetable production. Rice experiments 
ceased because rice is a  photosensitive plant and 
requires at least eight hours of darkness to trigger 

flowering, something that is just not possible in our 
long Swedish summers, where we only have four 
hours of darkness in the middle of the summer. We 
did manage to get rice to flower and set seed by using 
night blankets, remarkable in itself considering our 
high latitude, however the season is too short here 
in order for the seeds to mature in a typical season.  
Now the ponds serve as frog and newt habitat, 
which serves the garden in terms of slug predation.  
The ponds are all connected with pipes, and fill with 
rain water from the house that flows down through 
the ponds and then on to the ditches leading out of 
the farm.
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Biological Sewage 
Treatment systems

Using functional biology to treat grey and black 
water wherever possible seems to make the most 
sense from an energy and ecosystem perspective. 
Wetland Ecosystems Treatment (WET) systems 
range from household to industrial-scale systems. 
One of the main benefits of this natural ecological 
cleaning system is the fact that it is a self-sustaining 
habitat, making it capable of wide ranges of nutrient 
input. Many biological treatment systems need 
very regular inputs, as well as regular control and 
monitoring. To be able to obtain a yield of biomass 
in the way of coppiced material on top of the 
habitat benefits makes a lot of sense; but this system 
needs to be adapted to cold climates where the long 
winter freeze means water flow is restricted. Whilst 
conventionally wastes such as sewage and slurry 

are problems, the potential to create yields from 
these nutrient resources is something that interests 
me greatly. In older rural properties like our own, 
sewage is usually dealt with via three chamber 
septic tanks, which require solids removed by 
annual pumping. Water exiting the system joins 
ditches and streams ultimately ending up in the lake 
below us. WET systems draw upon the ecological 
functions of aquatic systems and reed beds, yet 
with a very broad diversity of aquatic and marginal 
species and usually many varieties of willow and 
other tree species. 

In the example below at the Sustainability Centre 
in Hampshire, UK, coppice willow is planted on 
the berms between the ponds. This kind of treat-
ment is another example of where geotextiles can 
be employed to prevent ground seepage and allow 
for instant planting due to the fact that the liners 
must be covered with around 30 cm of topsoil. 
The system there works on gravity, each strip pond 

View along one of several ponds in a WET systems; contour ponds connected by gravity flow with willow coppice between ponds.
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winter conditions require liquid inputs to enter 
below the frost line.  Whilst life in the pond soil 
will still be active, the rate of metabolism of the 
microorganisms will be reduced, and photo-
synthesis will be absent for 4-6 months.  Such a 
system will therefore need to be larger in a cold 
climate than in a warmer climate to accom-
modate this.  The example pictured below has 4 
pools in a willow based system built with a capac-
ity for 50 people. The pools are approximately 10 
x 60 m and are about 2 m deep. Lined with the 
same bentonite clay based geotextile, the sewage 
enters perforated pipes in a  layer of gravel. The 
pools have been backfilled with the soil that was 
dug out during construction. In this system, the 
willow is planted within the lined ponds; 5 rows 
of about 140 trees in each pond. The willow is 
coppiced on a 3 year cycle with 1/3 cut each year. 
Cut into 40 cm pieces, it is used as fuel, and also 
chipped to use it for mulching.

Willow based black water system with willow in lined ponds in Denmark. Sewage is piped into the ponds below the frost level. Harvested every 
year or second year, the resulting biomass has various uses. Images courtesy Michel Poulsen.

overflowing down to the next. There are multiple 
strip ponds in this system, which serves the group 
of small businesses on site, as well as receiving 
a  huge flux of nutrients at large summer gather-
ings. Water leaving the site drains into the city of 
Portsmouth’s watershed. Upon analysing the water 
in the lowest pond, it was found to have the clean-
est water on the site. Some folks have got around 
the problem by containing biological treatment 
within greenhouses or polytunnels to allow biol-
ogy to keep functioning at a  higher rate. That is 
certainly achievable on a household scale, but there 
are possibilities to find lower-input adaptations. It 
is important to consider that soil organisms and 
life aquatic are functioning below the surface and 
it is the micro-organisms that perform much of 
the work. For long, cold winter environments, our 
friend Michel Poulsen in Denmark has a  system 
which seems like a better approach as grey/ black 
water can enter below the frost line. Freezing 
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CHAPTER 7 

Agroforestry
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CHAPTER 7 

Agroforestry

Nearly every farm I have visited across all climate 
zones has the potential to integrate more tree crops. 
Whether as timber blocks, windbreaks, savannah 
planting, orchards, riparian buffers, avenues, 
wildlife habitat or forage planting, there are usually 
marginal areas of the farmscape that could be per-
forming various ecosystem services and producing 
yields. From a design perspective, there are appro-
priate places for different assemblies of trees and 
woody plants in farm systems. Ridges tend to have 
shallow and drier soils which tend to be less pro-
ductive under crop or pasture. Woody planting can 
both minimise erosion and act as elevated nutrient 
deposition points, adding fertility to the landscape 
below over the long term. Valley formations, 
streams and wetlands are very important from an 
ecosystems perspective and are continually at risk 
from erosion. In these cases, riparian planting is 
always recommended, and should remain perma-
nently fenced from livestock (controlled grazing is 
another matter). All tree planting needs protecting 

from stock and wild animals until established and 
riparian, ridge and even road side alley planting 
should be permanently protected due to potential 
erosion concerns.

Quality timber will always be in demand with the 
right customer, and logic would suggest the inher-
ent properties and qualities of various timbers will 
become more widely valued again as more and more 
modern conventional materials prove too costly, 
toxic or unsatisfactory in other ways. Coupled with 
efficient and cheaper fencing options, farm forestry 
is an important element of agricultural design, and 
has been considered so for a  long time according 
to old accounts of farming around Europe. Here in 
Sweden, the conventional agricultural standard is 
to remove trees to keep the land open. Trees outside 
of monocultural spruce plantations are generally 
seen as a  problem for production rather than an 
asset. This certainly does not have to be the case 
as well-designed systems have more benefits than 
drawbacks.

The author illustrating a fundamental difference in the soil communities of annual and perennial crop scenarios.
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Fungi play a  very important role in the health of 
forest systems. Saprophytic fungi are the primary 
decomposers involved in the breakdown of organic 
matter such as dead wood. Mycorrhizal fungi (e.g. 
chanterelle) work in association with plant roots 
exchanging polysaccharides for minerals. They 
are an ecological analogue to an internet network 
within the forest systems, capable of passing 
nutrients and water up the orders of succession, as 
if cheering on the dynamic dance of these complex, 
multi-layered systems.

Forests grow on dead forests, i.e. non-compact 
ground with carbon-rich litters that build soil from 
above. Evaporation from the forest floor is virtually 
nil in our climate, and yet the tree systems recycle 
the majority of the water landing on them through 
the processes of transpiration and evaporation. 
Adequate run-off from forest floors high in the 
water sheds causes streams to flow year-round. The 
importance of trees (and their placement in the 
landscape) in the hydrological cycle is of utmost 
importance, and case studies show the disastrous 
consequences of clear-cutting trees at different 
elevations through the watershed, especially in the 
more brittle landscapes of the planet. 

Agroforestry combines agriculture and forestry 
technologies to create a  more integrated, diverse, 
productive, profitable, healthy, and sustainable 
land-use system especially beneficial to the small-
scale farm. Within the agricultural landscape, the 
use of trees is varied, from moderating micro-
climate to producing multiple additional yields. 
Agroforestry systems vary greatly, as you can 
see from some of the examples of how we design 
trees into farm systems below. Well-designed 
permanent plant coverage means we can control 
run-off and soil erosion, thereby reducing losses of 
water, soil material, organic matter and nutrients. 
These systems maintain more favourable physical 

soil properties than intensive annual agriculture 
through maintenance of organic matter and the 
effects of tree roots. To maintain soil organic matter 
and biological activity at levels satisfactory for soil 
fertility an adequate proportion of trees is required 
in the system, normally at least 20% crown cover.

Tree based systems not only help to close nutrient 
cycles, but can increase nutrient inputs into systems 
by retrieval of mineral from lower soil horizons 
and weathering rock which can be deposited on 
the surface for other organisms to assimilate. They 
are self-mulching, multi-level photon harvesting 
systems that offer shade, windbreak, habitat and 
yield. They can also check the development of soil 
toxicities, or reduce existing toxicities, (e.g. soil 
acidification and salinisation). Tree systems can 
also be employed in the reclamation of polluted 
soils. By using nitrogen-fixing trees and shrubs, 
we can substantially increase nitrogen inputs to 
systems, reducing reliance on external inputs, an 
essential aspect of future-proof agriculture.

Agroforestry practices may account for only 
a few percent of the farming land area in Europe, 
yet for over half of the biodiversity, improving 
wildlife habitat and harbouring birds and beneficial 
insects which feed on crop pests. Tree biodiversity 
adds variety to the landscape and improves aesthet-
ics for us humans too. The release of nutrients from 
the decomposition of tree residues can be synchro-
nised with the requirements for nutrient uptake of 
associated crops. Different trees and crops will all 
have different requirements, and there will always 
be some imbalance. The addition of high-quality 
prunings to the soil at the time of crop planting usu-
ally leads to a good degree of synchrony between 
nutrient release and demand.

Agroforestry can provide a  more diverse farm 
economy and stimulates the whole rural economy, 
leading to more stable farms and communities. 
Economic risks are reduced when systems are 
based on multiple products. Installing future-proof 
perennial systems does not need to be overly com-
plicated, as we have demonstrated at our farm and 
helped many others with too. Our design work is 
built upon the foundation of Keyline Design, and 
so our tree systems are placed in particular geomet-
rical relationship to the landform. This may look 
different in different landforms and contexts, and 
whole farm planning is important before determin-
ing the optimal configurations of what is essentially 
a multi-generational land-use practice.

A farm has endless uses for on-site timber sources.
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KEylInE-PATTERnEd SySTEMS

Following  Keyline layout strips of orchard trees, 
timber or fodder trees are installed on 12 – 28 
m spacings to maximise beneficial interactions 
with annual cultivation or pasture between. Solar 
orientation is weighed up with the beneficial 
water distribution patterning of the landscape, 
and designed accordingly. Trees are protected by 
mobile electric or permanent fencing from stock 
at least until establishment. They might be acting 
as a shelter belt (from the weather), and additional 
forage source. Ideally they are under-planted with 
a diverse range of support plants. With adequate 
headland space these systems are very efficient in 

SAvAnnAH STylE PlAnTIngS

From South America to Africa, Australia and 
Europe, savannah systems are grassland ecosystems 
characterised by trees sufficiently widely spaced so 
that the canopy does not close, despite sometimes 
having a  high tree density. From nut orchards to 
mast producing forage systems, savannah style 
systems are extremely productive and stable 
farming systems. Lone trees may be relatively 
expensive to protect and can become the obvious 
camping ground for stock, leading to compaction 
and over-supply of nutrients which may cause pre-
mature death. Ideally they are under-planted with 
a  guild of mutually beneficial understory plants, 
supporting the growth of fungi.

oRCHARdS

A standard orchard can be maintained with holisti-
cally managed livestock such as sheep, geese or 
rabbits. Often there is room for additional layers of 
cropping or the introduction of annuals. Trees are 
ideally fenced off and under-planted with guilds of 
compatible understory species, creating a mosaic of 
diversity amongst the grassland ecosystem. Specific 
species can be chosen for extra functions such as fruit 
production, habitat, N-fixation, wildlife attraction 
etc. Integrating orchard crops into market gardens 
is a place where many benefits can be created, both 
from a yield and habitat perspective. Hygiene can 
be managed manually or with livestock.

nine patterns of tree planting
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RIPARIAn BuffERS

A riparian buffer is a vegetated protective zone sur-
rounding a stream, river or water body. They shade 
and partially protect a  stream from the impact of 
adjacent land uses whilst filtering water entering 
the system as well as physically holding the banks 
together. With the decline of many aquatic eco-
systems due to agricultural production, riparian 
buffers have become a very common conservation 
practice aimed at increasing water quality through 
reducing pollution. They feature in all our design 
work when water systems are present where we 
recommend they remain permanently fenced from 
animals, regardless of whether they are occasionally 
grazed.

WIndBREAKS

Whilst silvopasture and silvoarable strip planting 
can create ideal windbreaks within the field, well-
constructed shelter belts can protect 10 – 20 times 
their height in horizontal distance. Wind can be 
a  major problem for both crop production and 
livestock, and planning for long-term resilience is 
often not adequately prioritised. It is worth bearing 
in mind implications for human dwellings, too, as 
even in a well-insulated house, heat is lost through 
cold wind passing over the house. Species selection 
is important not only regarding the rate of estab-
lishment, but also the multiple additional yields 
a shelter belt can provide. The land put into wind-
breaks is a small sacrifice for the long term gains.

AvEnuE PlAnTIngS

Avenue and road planting is a great way to produce 
additional yields of timber, shelter or forage whilst 
making use of what is often marginal and unpro-
ductive land on most farms. Close-spaced timber 
trees can be pruned for a  straight central leader, 
clearing the lower lateral branches for a  high 
quality saw log. At our farm we have planted several 
hundred oak and chestnut just on the small strip 
alongside the road, a useful ‘inheritance’; something 
for future generations to rebuild the house with. 
This type of planting can also help to determine 
patterns of land use, such as delineating vehicle use 
across paddocks where a more developed track or 
road is unnecessary.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



141

BIoMASS

With the rapid development of turn-key wood 
gasification units, as well as recent developments in 
Jean Pain's wood-based compost heating systems 
the overall importance of integrating woody agri-
culture has reached a new level. Effective field shelter 
belts of coppiced biomass, such as willow or hazel 
as pictured above can become feedstock for wood 
chip boilers, grow edible fungi and provide animal 
bedding, amongst other things. By alternating the 
harvest of double rows, habitat and shelter ele-
ments are maintained continuously. Advances in 
gasification technologies provide potential power 
generation for small farms based around their own 
biomass supply.

foRAgE

It is beneficial to grow livestock fodder that at the 
same time provides shade and shelter. Livestock 
management is crucial to avoid tree damage by 
grazing, trampling and rubbing. This may involve 
seasonal exclusion when trees are most vulnerable, 
locating salt/mineral licks to encourage uniform 
livestock distribution, rotational grazing in sub-
units, etc. Grazing can control grass competition 
with trees for moisture and nutrients and reduce 
habitat for gnawing rodents, although cheap plastic 
tree guards can suffice. Simple hay-cutting rigs can 
be used for farm scale ‘mulching’ and pollarding 
trees can be useful more farmer controlled access 
once established.

TIMBER BloCKS

Intensive timber blocks can protect and utilise 
exposed ridges and poor soils. Multiple species 
of mixed hardwoods are an important element in 
fluctuating global economic and weather patterns. 
Deciduous trees planted at the appropriate spacing 
into pasture have no detrimental effect on pasture 
and livestock production for a  decade or more, 
although forage production falls off rapidly once 
trees exceed about 35% canopy cover. Combining 
forestry and pasture enterprises can make better 
use of the land base, or provide an option for tran-
sitioning monocultural planting into more diverse 
habitats. Pigs can be useful ecosystem disturbance 
tool, but timing intervention is critical.
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Intercropping and Alley 
Cropping

Silvoarable systems involve agricultural or horti-
cultural crops that are grown simultaneously with 
a  long-term tree crop. Since tree crops can take 
a  long time to mature in our climate, the annual 
crop can be leveraged to provide income while 
the tree crop matures. Trees are typically grown in 
rows with wide alleys between for cultivating crops 
in temperate climates, although I  have also seen 
grid planting to offer more options for solar gain in 
warmer temperate zones, such as southern France 
at Denis Flores’s farm. Virtually any arable or hor-
ticultural crop is possible: the wheat at Denis’s farm 
yielded above average organic wheat harvest in 
very compact rows. In this case the timber (poplar 
in this example) have been laterally pruned to allow 
both more light penetration and machine access. 

Any overwintering crops (sown in autumn) are 
very efficient users of the almost full light available 
over the dormant season of deciduous trees, and 
may be the best choices for narrow alleys where 
trees are quite large. It is important that the alleys 
are physically cultivated (or at least ripped with 
deep tines) in order to limit the invasion of tree 
roots.

Timber, fuel wood, fruit and nut crops are all 
utilised in this manner in different parts of Europe. 
Tree hay with over standing pollards was also more 
widespread at one time. Pollarded and coppiced 
trees are both possible, the former interfering least 
with arable operations. Coppiced biomass hedges, 
like the hazel and willow found at Professor Martin 
Wolfe’s farm in Suffolk, UK, provides multiple uses. 
It creates windbreaks and habitat before being cut 
and chipped to heat the farm via a biomass boiler. 
Cutting the rows alternately maintains the benefits 
in the field whilst still allowing an annual harvest.

A lot of research has been conducted in Europe 
regarding both silvoarable and silvopasture systems 
with typical Land Equivalent Ratios (LER) of  around 
1.3 – 1.4 for cereal and timber tree intercrops. The 
LER is the area under monoculture to area under 
intercropping, at equivalent management levels, or 
the sum of both of the intercropped yields divided 
by monoculture yields. In other words, 100 ha of 
silvoarable yields as well as 130 –140 ha of mono-
cultures of cereal and timber.

Preparing ground for above average organic yields of grain from a fairly 
intensively farmed silvoarable system, France.

Annual vegetable and grain crops in the mountainside silvoarable 
systems at the Krameterhof, Austria.

Annual vegetable production with the inclusion of orchard trees at less 
intense spacing. Normandy, France.

The most intensive interactions between trees and alley crops happen 
between 12 and 26 m in our temperate zones.
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design of Alleycropping 
Systems

Living demonstrations of agroforestry systems in 
our climate are still few in number. Beyond about 26 
m between rows the beneficial interactions between 
tree lanes and the inter-crop/pasture tail off. Tree 
rows are spaced at a minimum of 12 m apart to allow 
enough room for cultivation operations. Optimal 
beneficial interactions between tree and arable crops 
happen with around 12 m row spacings in our cool 
and cold temperate European climate. Having said 
that, if we look at very large-scale operations or more 
savannah inspired design, the spacing may be much 
more widely spaced. Intended cropping/machinery 
use will greatly influence the design, along with 
careful consideration to headlands and access. Rows 
are often advised as best aligned north-south for light 
penetration. However, orientation depends entirely 
on your context and other planned enterprises. This 
will determine whether utilising Keyline patterning 
or contour planting is more beneficial for other 
reasons, as the tree systems can be regarded as less 
permanent features than landform and water in the 
Scale of Permanence.

Both single and double rows of timber crop trees 
are used. If nurse trees are deemed necessary, then 
high-value timber crops are sandwiched between 
rows of nurse trees (usually coniferous), giving 
triple rows. Shrubs and other plants can also be 
planted to the side of main trees for better wind 
protection and additional cropping. Trees can be 
planted in the rows at final spacing or at a  closer 
spacing to allow for thinning at a  later date. The 
latter allows for better selection of good quality 
timber trees. This approach is especially useful if 
you are experimenting with species on the edge of 
your climate zone, where this process of mass selec-
tion is needed for discovering new potential crops 
or selected genetics.

Whatever the desired spacing and configuration, 
weed control is essential. At the field-scale, woven 
plastic landscape fabric gives the best tree establish-
ment and growth, but will soon be covered with leaf 
mould. Whilst organic mulches provide many addi-
tional benefits, the necessary resources to maintain 
such systems need to be considered. Row mulching 
equipment can be employed to efficiently lay wood 
chip, although this machinery is expensive and may 
be difficult to find.

Spacing of integrated tree systems can be 
designed so that timber is harvested by the time it 
creates excessive shading in the alleys, or spaced for 
permanent and continuous cropping with orchard 
and nut fruits. If establishing a more conventional 
orchard system, a  succession from annual crop-
ping to pasture could be planned. Shading does 
not usually reduce yields of alley crops until tree 
height reaches alley width. At this stage the system 
could be converted to Silvopasture. Competition 
between trees and alley crop for water does not 
appear to be a problem here with an even distribu-
tion of precipitation throughout the year.

The main perceived or actual drawbacks I  have 
encountered with silvoarable/pasture systems are 
based around design and management. Many 
high-value deciduous timber trees grow with poor 
or crooked form without sideways light pressure. 
Correction pruning and/or the use of nurse trees can 
partly overcome this problem. There are also poten-
tial limitations in getting the timber to market. As 
with many aspects of making small farms work, add-
ing value from management and drying processes, 
then finding the right customers is important. 

Farmers often have an aversion to trees in arable 
fields and I have often heard disdain at trees for ‘get-
ting in the way’. If properly designed, alleys of trees 
should present no problems to machinery, and the 
benefits surely outweigh the limiting factors. Row 
spacing, headlands (the space required for machin-
ery to turn at the end of a row) and lateral pruning 
of lower branches to allow machinery up close to 
the rows are the main considerations here in the 
overall layout in the design. 

If working with livestock in a  Silvopasture sys-
tem, fencing considerations need to be planned in 
too. We use portable, solar-powered lines and net 
fences, which allow us to graze right up to the edge 
of the tree lanes. If the space between trees in the 
alleys is not planted, twin wires can be employed 
to zigzag around the trees, offering protection 
whilst still accessing some of the forage in the rows.
Silvopasture comprises trees planted into a forage 
production system. The high-value tree component 
(timber, biomass, orchard) offers an overhead crop 
whilst continuing to produce forage for livestock. 
These integrated systems can be designed for little 
to no long-term reduction of forage production 
whilst growing other crops on the same site. 

The combined tree and forage productivity 
of silvopastures can substantially exceed that of 
pastures or tree crops grown alone. Fruit crops 
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as the tree component are usually grown as 
semi-vigourous to standard size trees to allow for 
grazing beneath. Apples, cider apples and plums 
are some of the possibilities. Nut crops may include 
chestnut, walnut and hazelnuts. Walnut trees are 
slow growing and are only suitable if animals are 
excluded or if a  cheap form of tree protection is 
available. Besides timber, fuel, fruit and nut crops, 
nitrogen-fixing trees can also be used to supply the 
forage crop. Trees are usually grown as standards 
but also as pollards. Trees within the pasture will 
provide shade and wind protection which reduce 
heat stress and wind chill of livestock, improving 
performance.

Silvoculture design  
and Establishment

Trees can be planted in alleys of 10 – 30 m width 
or in clusters. Research suggests that deciduous 
trees planted in alleys at this spacing into pasture 
have no detrimental effect on pasture and livestock 
production for at least 10 years. Forage production 
falls off rapidly, though, once trees exceed about 35 
% canopy cover. 
All methods necessitate some form of weed control. 
The two things that will damage newly planted 
trees quickly are competition with grasses and the 
drying out of roots. Organic mulches offer benefits 
in terms of organic matter that support fungal 
development. Black plastic mulches produce the 
best tree growth with the least input. Whilst a little 
more expensive, hessian (coconut fibre) rolls are 
now available which do the same job as plastic 
woven landscape, but break down after a few years. 

Really wide spacing in a  savannah planting 
requires that trees have to be individually protected 
from stock, and to avoid camping, i.e. animals 
congregating in the shade and shelter leading to 
high nutrient concentration, bare soil and compac-
tion. Individually protecting trees could become 
expensive. One solution might be cutting the forage 
for hay for the first few years until trees are large 
enough. Trees also have to have individual weed 
control measures, the simplest being squares of 
landscape fabric ‘tucked’ into the soil with a spade. 
Individual tree guards are necessary if you have 
browsers such as rabbits or voles that might ring 
bark the tree above ground under snow cover.

Wheat under poplar as a  well pruned timber tree.  
Image courtesy Organic Research Centre.

Heritage rye on the mountain side of Krameterhof, Austria.

Denis Flores preparing the ground for a grain crop, France.

Annuals and orchards at Le Bec Hellouin, Normandy, France.
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Planting in rows allows trees to be planted 
more closely, and works especially well for mass 
selection. It also allows for different machinery use 
in the establishment, from ripping plows to power 
harrows and tree planting rigs. At scale, this gives 
superior ground preparation results and massively 
increases efficiency in planting. Block weed control 
measures, either through artificial or natural mulch 

makes linear planting very efficient to manage. Tree 
protection against stock can be significantly cheaper 
by using straight fences or electric wire/netting. 
This also allows for easier access for mowing, etc. 
The effects on micro-climate within the paddocks 
are another obvious benefit if rows are positioned 
accordingly.

Cluster planting can have the same potential 
advantages as row planting. Any shading effects on 
the forage crop will be more localised. Where expo-
sure is a  problem, trees within the cluster will be 
more sheltered. Silvoarable systems (with walnut or 
other trees not suited to silvopasture when young) 
can be converted to silvopasture when arable 
yields start to reduce from competition after 10 – 20 
years. Livestock management is crucial to avoid 
tree damage by browsing, trampling and rubbing. 
Portable fencing is the simplest and most flexible 
way to manage this. Well-planned permanent fenc-
ing could achieve the same but needs will likely 
change over time and so this solution may create 
limitations. Other solutions include seasonal exclu-
sion when trees are at their most vulnerable and 
locating salt/mineral licks to encourage uniform 
livestock distribution. Grazing can control grass 
competition with trees for moisture and nutrients 
and reduce habitat for gnawing rodents, so if ani-
mals are excluded, some ground maintenance may 
be required.

WAKEln’yS AgRofoRESTRy  
(SuffolK, uK)

Professor Martin Wolfe operates the Wakelyn’s 
Agroforestry Research plot, home to himself and 
his wife Ann. They have been developing trials and 
pioneering here for 25 years. Martin’s work began in 
Cambridge research laboratories where he studied 
plant pathologies and over the years Martin’s pas-
sions have integrated his pioneering research with 
sowing mixed wheat for disease resistance with 
alley crops of timber, coppice and orchard trees on 
their 24 ha farm in Suffolk.

Wakelyn’s has a  combination of silvoarable and 
silvopasture systems on the repeated pattern of 
alley rows with 12 m spacing (a  few have 18 m 
rows) for the row crops to allow for the whole range 
of modern agricultural machinery, save perhaps 
the larger sprayers employed in today’s broad acre 
swaths of monocultures. The research is focused 
around 4 rotations, 2 leys and then a potato crop 
to create an ‘even field’ before planting and trialling 

Monoculture planting can be transitioned to Silvopasture and more 
diverse broad leaf native species using animal impact, grazing and rest.

Animals supply nutrients, ecosystem triggers and hygeine within tree 
systems. Management and timing remain key to success.
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grain experiments. Martin has used this patterning 
to explore long-term timber production, biomass 
coppice and orchard planting between the row 
crops. The rows are orientated N to S to minimise 
shading of the crops, ideal and a simple choice if the 
land is flat as it is in this case. The timber species are 
planted in pairs with a  mix of quality hardwoods 
and nitrogen fixing support trees. Timber choices 

include ash, oak, lime, alder and wild cherry. The 
best quality timber comes from trees pruned of 
their lower lateral branches early in their lives so 
the knots heal up inside the tree to produce much 
higher quality timber. This also facilitates more 
light reaching into the alleys in winter when the sun 
is low in the sky, making a very functional arrange-
ment. As Martin points out, we cannot predict 

Diverse timber tree species alley cropped in potato and grain rotation at Wakelyn's, UK. Photo courtesy of the Permaculture Association UK.

Dual row hazel biomass coppice/ shelter-belt planting. Potato/ ley rotation with biomass in full leaf during the summer.
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future climate or markets easily so diversity is the 
insurance policy in a mixed enterprise.

Ground preparation for all tree strips began 
with plough and then a  rotavator for surface 
preparation before laying plastic woven landscape 
fabric as a weed barrier to ensure no competition 
with grasses whilst the trees establish. Young 
trees had individual tree guards against rabbit 
and deer browse.

Dual rows of both hazel and willow are 
planted for field shelter and coppiced on a rota-
tional basis for biomass. An automatically-fed 
Scandinavian wood chip boiler heats the farm, 
and the giant hopper that supplies the boiler 
makes for an efficient system of harvest, chip-
ping and dumping. The hazel is coppiced every 
5 years, whereas the willow is harvested every 
second year. In both cases, one row is left stand-
ing to maintain the shelter and habitat benefits 
that this double row system brings. At Wakelyn’s, 
the timber rows have been left to regenerate as 
the trees were established and native woodland 
edge species are returning and colonising, along 
with as many bird species as there are acres (60), 
contrasted with the barren acreage of large farms 
surrounding the site.

dEnIS floRES’S SIlvoARABlE fARM 
(vEzEnoBRES, fRAnCE) 

Another site of interest is Denis Flores’s silvo-
arable system in Vezenobres, in the warm and 
tranquil south of France. Whilst a very different 
climate to Sweden, there is still much that can 
be learnt from examples in other places. Denis 
has an 11 ha plot that originally began its experi-
mental life with agroforestry systems under 
conventional agriculture research programs. 
Inheriting the site several years ago, Denis and his 
wife Virginie immediately transitioned the land 
into organic cultivation. Not coming from an 
agricultural background (Denis was previously 
an electrician), the support and engagement 
of the researchers in the move to organics has 
proved a useful collaboration. Coming onto the 
site, there are impressive rows of poplar (grown 
as a pruned timber) over standing rows of annual 
vegetables, mixtures of old varieties of potato, 
salads, leeks and garlic. Further into the site we 
find lime, walnut, wild cherry and pear mixed 
in with lanes of wheat and further vegetable 

Ploughing the plot. Note the close proximity to mature poplar.

Harrowing prior to seeding organic grain. Tillage prunes tree roots.

Seeding wheat between poplars spaced at multiples of machinery width.

Above average wheat under poplar. Note high lateral pruning  
Image source: CIRCLE-2 Adaptation Inspiration Book 2013.
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production. The land sits on a  river flood plain 
and the area receives regular flooding. Brush 
piles at the base of the trees show the benefits of 
trapping organic material and retaining soil, as 
shown in the image. Denis was able to save crops 
when the neighbouring land was devastated.

The architecture of the site is in stark contrast 
to the monocultures of wheat and rape that 
surround the plot, virtual deserts compared to 
this multi-layered production system. Many of 
the stands were already in place before Denis 
acquired the land and so only new planting will 
be purely determined by his knowledge and expe-
rience. A large plot of matured poplar had been 
felled recently to harvest high quality lumber with 
a mixed orchard planned as its successor. This is 
aligned between rows of wheat and sunflower 
on 10 – 16 m spacings. The timber tree rows are 
planted fairly widely, between 18 – 24 m. One 
interesting element in the design is equal spacing 
both north to south and east to west. This allows 
cropping rows to be orientated in different direc-
tions to the sun, an effective strategy allowing for 
multiple and rotational crop needs as well as pro-
viding shade for the workers in the hot summers.

Machinery size obviously affects the row widths, 
at Denis’s site everything is run on a medium-size 
tractor, and pruning of the lower lateral branches 
also depends on both machinery and required 
light levels to the crop lanes. With vegetable pro-
duction in the south of France the rows can be 
narrow, compared to wheat cropping where 16 m 
minimum is more appropriate. Timber from the 
farm is sold for planking, whilst all of the brash gets 
chipped with a Jean Pain chipper to create mulch 
and compost for soil building. Denis has inte-
grated this thinking into his annual production. 
He used to produce mainly wheat for wholesale, 
with timber and fruits as more irregular bonuses. 
As his plot is relatively small, this proved to be 
a  strain within the current commodity market, 
so he has since creatively localised his farm pro-
duction and produces milled flour for individual 
local bakeries and sells vegetables through a local 
farmers cooperative as well as customers coming 
to pick their own at the farm. This model works 
well to embed the farm in the local community, 
creating personal customers who become true 
supporters of his work and naturally saving him 
effort and expense allowing good organic produce 
to become more affordable.

Flood debris trapped along tree lanes, mitigating soil loss.

Cutting a ley as the first step in ground preparation in an alley.

Discing in the alley. Note high lateral pruning allowing light penetration.

Vegetable crops in deep shade in the summer sun.
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Windbreaks
Although planting windbreaks is an investment that 
takes some land out of production, well-designed 
windbreaks have often been shown to protect the 
health and productivity of crops enough to make 
the overall return very positive. It is rare to find 
farms with adequate consideration afforded to this 
plant infrastructure which is surprising when one 
considers the crop damage and livestock concerns 
due to wind alone. A  multipurpose windbreak is 
designed to provide multiple functions and products 
in addition to wind protection. This could include 
yields such as fruit, timber, animal fodder, mulch, 
wildlife habitat and other economic farm products. 
Multipurpose windbreaks require special care in 
planning and management to maintain the primary 
function of wind protection while maximising sec-
ondary yields. The basic design should include the 
appropriate orientation, placement, length, height, 
profile, number of rows, spacing, density and con-
tinuity to provide effective protection. There is an 
entire art and science to effective windbreak design, 
and some thorough research is invaluable before 
determining the species, spacing and placement 
of such installations. General guidelines for multi-
purpose windbreak design:

•	 A  well-planted 45 – 60º profile (cross-section) 
can ramp wind and protect up to 10 times the 
height of the windbreak, with partial protection 
up to 25 times the height.

•	 Semi-permeable windbreaks reduce airspeed 
on the leeward side and, if ramped correctly, 
turbulence is kept high above the field.

•	 Too dense planting may result in increased 
turbulence on both the windward and leeward 
sides.

•	 Sectional profile is more important than the 
overall width in terms of protective properties.

•	 The species used should be selected first for their 
wind tolerance and appropriateness for the site 
(climate, soils, etc.) and the products should be 
a secondary consideration in species selection.

•	 Windbreaks designed for multiple products 
should be comprised of multiple rows. This 
affords some protection of the producing trees 
by the other trees in the windbreak. It also 
enables more flexibility in management and 
harvest of products without compromising 
wind protection by creating gaps. Trees yielding 
products such as fruit, food, fodder, or mulch 

should ideally be located in the interior or wind-
sheltered rows of the windbreak, for maximum 
protection.

•	 A diversity of species should be used to allow for 
greater flexibility in management and for better 
resistance of the windbreak as a whole in terms 
of damage from insects or disease.

Wind is similar to water in that it tends towards 
streamline flow. Whilst the science of windbreak 
design is complex and requires detailed studies, 
we can essentially aim to either ramp wind over an 
area, divert its path or diffuse it. Our specific topo-
graphic positioning generally makes storm winds 
pass either side of us. When they do travel up the 
valley towards us from the south, they are fierce: 
ripping the yurt roof off 2 years in a row. We have 
opted for ramped windbreaks on both the northern 
and southern sides of the farm, with multiple 
hedgerow and other sources of shelter within the 
farm perimeter.

Kate installing the anemometer for on farm weather data collection.
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Planting Windbreaks at the 
farm

Our primary windbreak comprises 6 rows of 
willow harvested alternately to leave 3 standing at 
any time. These are established on 80 cm rows with 
1.2 m between centres and planted in a staggered 
fashion. A row of spruce on 3 m centres is planted 
2.5 m inside of this to allow for a bushy growth and 
increased winter protection. A row of alder planted 
on 1 m centres is planted 1.5 m within that may 
be thinned to provide a  fast growing peak on the 
inside of this. The willow was planted as cuttings 
through woven landscape fabric as 30 cm cuttings. 
Within 2 growing seasons they reached over 6 m in 
height. When mature, this planting will ramp wind 
over the fields. This configuration utilises a  strip 
just over 8 m in width along the southern border 
of the farm. We have mirrored this planting at the 
northern end of Nut Field above which the hillside 
had recently been clear cut. Whilst generally pro-
tected on this side of the farm by the topography, 
we have noticed cold air funneling down a  60 m 
gap at the top of the farm and hope to slow and 
spill this into the neighbouring forest which has no 
understory to stop the flow. 

Deep ripping to enable efficient planting of Salix cuttings.

Salix cuttings rooting through landscape fabric on the left of picture. 
Alder and Spruce on the leeward side to create a 'ramp'.

After 3 years of growth the willow reaches 8 m, the alder inside catching quickly, over 4 m high on average. Winds are quickly mitigated.
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Hedgerows
Hedgerows can be considered a  complete eco-
system, rather than simply a line of single species. 
Modern hedgerow management often results in 
a  lack of biodiversity, shelter and forage due to 
aggressive cutting regimes and lack of diversity in 
the initial planting. From a habitat perspective, deep 
and lumpy hedges are preferable. If the intention is 
to provide a barrier to livestock, then a close and 
regular double row is ideal for laying into a living 
fence. Whatever the intended purpose, good 
ground preparation makes planting much simpler. 
A rotovated strip makes the work of planting rapid 
and trees establish quickly.

PlAnTIng PRoCEduRE

Rotovate a strip 1.5 m wide or rip two lines 50 cm 
apart if you have a  subsoiler. Plant bare rooted 
hedging whips (1 – 2 years old) in two rows, on 35 – 50 
cm centres with at least 50 – 100 cm between rows. 
Mulch the trees using mulch mats or loose materials 
such woodchip (to 10 cm depth) As with all tree 
planting, ensure the mulch material does not touch 
the stem of the plant. 50% of trees and shrub death 
during the first 3 years is due to lack of moisture.

Establish adequate protection for browsing 
pressure from rabbits, deer, etc. Individual plastic 
perforated spiral guards are good against rabbits. 
Longer runs can also be protected by a chicken wire 
fence. Tree guards should be used to prevent deer 
browsing on the leading shoots of trees; these also 
speed growth of trees in their early years. In areas 
of high browsing pressure, more intensive fencing 
may be necessary. 

HEdgE lAyIng

Hedge laying was an extremely common practice 
in the landscapes I  come from, primarily for cre-
ating livestock-proof barriers. Many beautiful old 
hedgerows in the countryside where I grew up have 
been left without maintenance for decades, sadly 
ripped out in the face of expanding farm operations 
or managed with aggressive machinery. Driving 
around the UK you can still find remnants of very 
old laid hedges, with different regions having dis-
tinctly different methods of practice. It is a  rural 
skill that is coming back, and it makes a lot of sense. 
A  living fence for livestock is a  truly regenerative 
asset. We spent over €10,000 putting up our wolf/ 

lynx/ elk/ deer fence around our field perimeters. 
Whilst I  am very happy for this investment, and 
rest easy that our silvopasture planting and animals 
are well-protected, it is true to say that the fence 
is degenerating from day one. To buy the plants to 
create a  laid hedge around the entire farm would 
cost €3 – 4,000; not such a big investment compared 
to the metal and wood fence, especially considering 
its potential longevity and additional benefits. 
What is really shocking to some folks is that the 
cost of buying selected seed to grow out the 25,000 
or so required trees is less than €70. We decided to 
propagate trees in beds which we can the plant as 
whips into rips made with the Keyline plow close 
to the fence. You can fit a  huge amount of trees 
in a small space and encourage tall growth in the 
initial year to aid transplanting stock into grass, etc. 
By the time the original fence begins to fall apart 
the living hedge will be well established enough to 
have been laid and tended for some years already.

Laying hedgerows is also a  way to rejuvenate 
existing hedgerows by encouraging them to put 
on new growth, and thus helping to improve their 
overall structure and strength. It goes without say-
ing that these plant structures can also be providing 
weather protection for crops and wildlife. 

The theory behind laying a hedge is easy but the 
practice requires skill and experience. Each stem 
selected to be laid down is known as a  pleacher. 
This is cut most of the way through the stem up 
to about 70% of the diameter, with a  billhook. 
Chain saws are often employed in this work now. 
A section of bark and some sapwood must be left 
connecting a pleacher to its roots in order to keep 
the pleacher alive. The angle at which the pleacher is 
laid depends on what purpose the hedge is intended 
for. The height and condition of the trimmed stool 

Organising bare root hedge species for planting behind the vineyard.
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is vital, as this is where the strongest new growth 
will come from. In time the pleachers might die but 
by then a new stem should have grown, from the 
stool. This process can take 6 – 12 years, after which, 
if the hedge has not been trimmed, the hedge laying 
process can be repeated. Smaller shoots branching 
off the pleachers that are too small to be utilised 
will be partly removed and partly woven between 

the pleachers to add strength and structure to the 
finished hedge. Traditionally resistant wood (e.g. 
chestnut) is split and driven at regular intervals 
along the line of the hedge. These stakes give the laid 
hedge strength as it grows. To further strengthen 
the newly laid hedge, hazel, birch, ash or willow is 
often used in binding the tops of the upright stakes 
along the direction of the hedge.

15 yr old hawthorn newly laid (note aggressive cut), UK. A completed stretch laid with pleachers held in by bound stakes, UK.

Some Useful Hedge and Shelterbelt Species

Common 
Name

Scientific 
Name Notes

Alder Alnus glutinosa False cones provide a good supply of bird food in spring. Fast growing, 
particularly suited to boggy ground.

Ash Fraxinus 
excelsior Ash keys eaten by small mammals and birds.

Beech Fagus Sylvatica
Forms thick shelter when used in hedges. Leaves are retained until 
new growth starts in late Spring. Good food source for small mammals 
when mature. Suited to southern Sweden.

Birch
Betula 
pubescens and 
Betula pendula

Birds enjoy seed.

Blackberry Rubus fruitcosa Excellent bird food and nesting site. Shelter for insects and small 
mammals.

Blackthorn Prunus spinosa Important for butterflies; good nesting habitat. Good source of nectar 
and insects for birds in spring.

Broom sarathamnus 
scoparius Important for insects, including butterflies.

Sea 
buckthorn

Hippophae 
rhamnoides

Excellent hedging species. Its fruit persists through winter so gives good 
supply of bird food. Both male and female plants should be included in 
a hedge.
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Crab apple  Malus sylvestris Exceptionally important ecologically. It supports dozens of different 
species. Best grown as a small hedgerow tree and not trimmed.

Dog rose Rosa canina Important for birds on fruit and insects on flowers.

Dogwood Cornus 
sanguinea The berries are enjoyed by wildlife.

Elder Sambucus 
nigra

Birds enjoy fruit and insects enjoy flowers. Capable of growing almost 
anywhere.

False indigo Amorpha 
fruticosa

False indigo is a multi-stemmed shrub, coppicing readily. It fixes 
nitrogen, and is used in hedgerow and windbreak applications.

Field maple Acer campestre Good shelter plant.

Field rose  Rosa arvensis Low growing, clump forming shrub, which provides excellent food for 
birds.

Wild cherry Prunus ayium Important for fruits for birds. Fruits and seeds eaten by small mammals.

Hawthorn Crataegus 
monogyna

Forms the basis for many hedges where I come from. Tough plant and 
good source of food for small mammals, birds and insects. Hawthorn 
flowers and fruits on old growth, so any trimming should be carried out 
on alternate years.

Hazel Corylus 
avellana

Valuable in wildlife hedge. It supports a large variety of insects and nuts 
attract squirrels, etc.

Holly Ilex aquifolium Fruits for birds, nesting cover, deer browse: only females produce 
berries. Holly is heading north in Sweden due to warming winters.

Honey locust Gleditsia 
triacantos

The pulp on the insides of the pods is edible, unlike the black locust, 
which is toxic. The seeds are dispersed by grazing herbivores such 
as cattle and horses.

Honeysuckle Lonicera 
periclymenum Important for bees and other insects.

Lime
Tilia cordata 
&Tilia 
platyphyllos 

Useful food source for birds; although it can grow to be a large tree, can 
usefully form part of hedge.

Oak Quercus robur Oak is capable of supporting staggering amounts of wildlife including 
insects, birds, mammals and lichens.

Peashrub Caragana 
arborescens

Nitrogen fixer with extensive roots system. The plant is not a preferred 
food for browsing animals, but its fragrant flowers attract many pollen-
consuming animals.

Poplar Populus spp. Black and hybrid poplars.

Russian olive Elaeagnus 
angustifolia

Nitrogen fixer, usually thorny shrub or small tree growing to 5–7 m. 
The fruits are edible and sweet, though with a dry, mealy texture. 

Rowan Sorbus 
aucuparia  Wonderful fruit for birds.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



154

design Patterning: on or off contour?

Deciding on the planting pattern for agroforestry 
systems in your landscape depends upon the whole 
design process, which follows the development of 
your holistic context. Also bear in mind where tree 
systems fit in the Scale of Permanence. These are 
long-term systems so the choice of layout will bring 
decades of consequence. The relationship between 
the tree systems and other planned enterprises 
needs careful consideration; try and visualise and 
project this over a 20, 50, 200 year perspective. We 
tend towards designing landscapes in relation to the 
topography with Keyline planning. Landform and 

Water are higher in the Scale of Permanence than 
tree systems, however, keyline patterning is not 
always appropriate. On sloping land, careful analysis 
of hydrology and geology needs to influence the site 
planning. On steep land, contour planting may be 
more appropriate. If you are working on relatively 
flat landscape, the benefits of orienting trees in 
relation to the sun may prove most beneficial. The 
most important factor is designing the system as 
a whole together whilst prioritising consideration of 
more permanent elements in design. We are always 
aiming to have our work ‘fit the landscape’.

Silvoarable system at the Krameterhof. Working on contour is highly appropriate on the side of this mountain.

Silvopasture systems at Ridgedale. Working off contour optimises water distribution whilst allowing rapid soil building and efficient pattern of 
land use for generations to come. When working on typical undulating farmland, we feel Keyline offers the most practical benefits.
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Transitioning  
Monoculture forestry

In Sweden, there is huge debate over the best 
ways to manage forestry, with the majority of the 
country’s forestry locked up in monoculture spruce 
plantation. We like to call them vertical deserts. 
Timber production is under pressure to become 
continually quicker and clear-cut harvesting 
often has to happen year round to meet economic 
demands of running expensive machinery. High-
intensity forestry is expensive and results in a poor 
return on financial investments compared to other 
agricultural activities.

My friend Mikael Karlsson (CEO of Silvaskog 
AB, Sweden [3]), maintains that it is possible to 
make forestry work financially by minimising 
efforts and planting, and felling trees in a way 
that is as biologically and economically sound as 
possible. The clear-cut approach was first used in 
Central Europe during the first half of the 20th 
Century and came to Scandinavia in the 1950s. As 
with the commodification of all agricultural prod-
ucts, timber has become a crop seemingly isolated 
from the complex habitat it grows within, and 
dubious lobbying and politics shroud the industry.

 All clear-cut forestry is focused on controlling 
the forest environment prior to felling, with high 
labour costs for maintenance.  Monocultures are 
much more prone to natural disturbance than 
diverse mixed age forests, with huge economic 
damage caused by storms and the resulting dom-
ino effect of tree crops falling and knocking down 
adjascent trees. Sweden has increasing problems 
with bark beetles impacting spruce production, 
with root rot and pine stem rust attacks occurring 
more frequently. Whilst maintenance costs and 
threats to financial returns increase, the Swedish 
Forestry Commission statistics clearly indicate 
that the volume of timber must grow continuously 
if the financial volume is to be maintained. 

Biodiversity has reduced significantly in the 
last 50 years of widespread intensive monoculture 
spruce plantings.  The resilience of the forest eco-
system has been compromised to the point where 
biological resistance to damage is visibly decreas-
ing whilst the exposure to risk is consistently 
increasing. This is tragic in itself, but is made 
more serious when we take issues such as climate 
change into consideration. Natural forests are 
some of the most complex and stable ecosystems 

we have to study, and clearly conventional forestry 
plantations bear little resemblance to the natural 
lumpy structure, ecological diversity and complex 
nutrient cycling of these systems. Natural forest 
systems maintain themselves through a process 
of dynamic equilibrium, with succession happen-
ing on microsites throughout the forest regularly 
as the result of patchy, intermittent disturbances: 
wild boar passing through and digging up the 
ground, forest fires, floods or trees falling. It is 
by this process that all orders of organisms are 
renewed and seed banks restored; the forest has 
built-in repair mechanisms. 

So what about a forestry model that is based on 
the assumption that nature knows best about how 
a forest should be structured? Old forests support 
very wide diversity with organisms utilising every 
possible ecological niche. We can observe natural 
feedback loops that serve to maintain balance 
amongst organisms for water, nutrients and light. 
Can more naturally structured forests provide 
useful economic returns? Forests manipulated 
using conventional methods can be converted 
to a more natural state by thinning and allowing 
the natural process of succession to play out. A 
well-balanced structure and species composition 
can be achieved over time, with minimal expense 
and impact on the forest. Well-documented field 
data from forests of this more natural assembly, 
such as in Germany under the Lübeck model, 
demonstrate that a healthy forest ecosystem will 
spontaneously steer growth towards the trees that 
are in the best position to deal with competition 
from neighbouring trees, and this forms the lever-
age point from a financial perspective. Succession 
is allowed to play out over time, and consequently 
species composition and structure evolve naturally 

A vertical desert: not a resilient form of forestry.
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as the stock of timber is built up. Generally only 
the larger mature trees are harvested, in order 
to give maximum positive effect on the stock's 
future development, giving a better net return. 
Clearing smaller trees underneath (the normal 
practice with most monoculture spruce here), is 
not undertaken unless required for access, or to 
provide favorable conditions for tree specimens of 
particular interest in terms of timber quality. 

If trees are felled once they have greater dimen-
sions, the handling costs are lower and the returns 
higher. Ground clearing measures are eliminated, 
saving labour costs, yet allowing the proliferation 
of a higher diversity of plants, insects, inverte-
brates, birds and mammals.  Mixed stands of trees 
growing naturally from their seed not only grow 
faster, but more resilient in the face of unpredict-
able weather patterns.  Diverse timber yields offer 
further resilience in an event such as fire or storm 
damage. If planting is carried out the stock should 
be as indigenous as possible, ensuring natural 
resilience and good returns in the long term with 
lower inputs. Managed forests will always have a 
different appearance to unmanaged forests, with 
one obvious difference in the amount of dead-
wood, which is lower in the managed forest as a 
result of the timber being felled. From an ecologi-
cal perspective, it is necessary to have areas fully 
exempt from forestry, so that biological diversity 
can be supported. This might be comprised of 
small amounts of the stock volume of timber 
growing on unfavourable land such as swamps, 
rocky outcrops or riparians.  Allowing this timber 
to grow, die and decompose in the forest supports 
beneficial pockets of habitat, and also creates an 
observational post to watch undisturbed succes-
sion unfold.

Natural disturbances occurring in forest sys-
tems are outside of our control, (e.g. storms), yet 
are important drivers in the process of succes-
sion. A natural forest reaches a state of ‘dynamic 
equilibrium’ where the health of the entire system 
evidently relies on the existence and health of 
every part of the system. Disturbances are cru-
cial to all levels of organisms remaining intact, 
and resilience is held in the subsequent response 
mechanisms of the combined organisms within 
the ecosystem. Diversity brings resilience. We 
cannot realistically simulate these chance events, 
nor can we simulate the entire function of a natu-
ral disturbance. Instead, we can take the approach 
of limiting our influence on the forest. 

On our farm, the forestry land is in two very 
different age classes. We have just harvested an 
area of 70+ year old spruce. Conventionally, this 
would be replanted in the same manner. Instead, 
we are exploring ways to utilise the value of this 
land whilst ensuring perennial cover, allowing 
the natural succession to take hold and steer 
itself. With an income of €20,000 (approx. 1.5 ha 
of 70+ years of growth) in a  clear-cut approach, 
the return is equivalent to around €190/ha/year. 
Renting out our tree house for a  single weekend 
a year could achieve this, allowing us to convert 
the forest to a mixed species natural assembly with 
more utility. The larger parcel of forested land is 
already cleared and a small part of this had been 
replanted when we arrived. The initial pioneering 
plants are mainly bird cherry, wild raspberry, birch 
and alder. The species coming up through that are 
oak, ash, lime and rowan. These are all wonderful 
timbers. Eventually this mix would tend towards 
an oak dominated broad leaf forest assembly with 
only a small number of conifers.

We have used pigs as an ecosystem disturbance 
over the last 5 years, rotating them through our 
forest paddocks and then allowing rest periods for 
vegetation to recover. Combined with importing 
pastoral gut flora and fauna and seed from graz-
ing cows and sheep after these rest periods, we are 
converting the land back to lumpy structured sil-
vopasture with a ground layer of grass and forbs. 
The animals prune the lower limbs, allowing more 
light onto the floor which helps the pasture layer 
to develop.

About half our farm is timber or is regenerating from the last harvest.
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Selecting Timber Species
In the context of Sweden, it is hard to even imagine 
the possibility of species other than Norway 
Spruce having any economic value when you 
drive through the vast and seemingly unending 
monoculture plantings. There are plenty of other 
good and very useful timber trees that grow here. 
The single biggest limiting factor is the need to 
develop new markets in order to make them viable. 
The ability to custom cut and dry timber naturally 
on farm for high quality can leverage access to 
specialist markets. Any timber destined for selling 
should be high quality, fast and upright growing, 

deep rooting, wind-firm and suited to the site. High 
pruning will be needed with most trees to ensure 
a straight and knot-free bole of 5 – 6 m: this raises 
the tree canopy and allows increased light to reach 
the ground. Most deciduous trees grow with a poor 
form from a timber perspective without the shade 
pressure naturally found in close spaced planting. 
Whilst it is also possible to grow shade pressure rows 
alongside the intended main crop, the straightest 
growing deciduous trees are those that are most 
light-demanding. Seed collected from high-quality 
trees or seed orchards can ensure better stock. 
Straight-growing varieties of several species have 
been bred and are becoming available for planting. 

Timber crops for northern climates

Alder Alnus glutinosa

The wood is relatively soft and has a ginger colour 
(can also be darker). The timber is easy to process and 
is suitable for nails or screws. Tool wear is very low 
when working with alder. Dried alder is very stable 
dimensionally. The surface of the wood is easy to process 
and it has good gluing properties. It is also highly water-
resistant.

Ash Fraxinus excelsior

Timber is hard, tough and very hard wearing, with a coarse 
open grain and a density. High flexibility, shock-resistance 
and resistance to splitting. Ash is valuable as firewood 
because it burns well even when ‘green’.

Beech Fagus sylvatica
Fine and short grain makes it an easy wood to work 
with, easy to soak, dye, varnish and glue. Particularly 
suited to furniture.

Birch Betula spp.

Birch wood has a yellow tone, is medium hard and very 
durable. It has superior “flex” qualities and is used for 
various kinds of decoration on such items as stairs and 
doors as well as for furniture for the kitchen and other 
purposes.

Wych Elm Ulmus glabra Valued for its interlocking grain, and consequent resistance 
to splitting. Used in boxes, baskets and furniture.

Hornbeam Carpinus betulus The wood is heavy and hard, and is used for tools and 
building constructions.

Lime Tilia cordata
& platyphyllos

The white, finely grained wood is not a structurally strong 
material but a classic choice for refined woodcarvings. It 
is also commonly used for lightweight projects such as 
carved spoons, light furniture, beehives and honeycomb 
frames.
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Timber crops for northern climates

Norway Maple Acer platanoides
The wood is hard, yellowish-white to pale reddish, with 
the heartwood that is not distinct. It is used for furniture 
and turnery.

Oak Quercus spp.

Very dense creating great strength and hardness. The wood 
is very resistant to insect and fungal attack, because of its 
high tannin content. From furniture making and flooring 
to timber frame buildings, oak will always be valuable.

Wild Cherry Prunus avium

The hard, reddish-brown wood is valued as a hardwood 
for wood turning, and making cabinets and musical 
instruments. Cherry wood is also used for smoking foods, 
particularly meats

Evergreen timber species

Lodgepole pine Pinus contorta 

European larch Larix decidua 

Norway spruce Picea abies

Siberian larch Larix sibirica 

Scots pine Pinus sylvestris 

Timber species deserving trials

Sweet chestnut  Castanea sativa

Black Locust Robinia pseudoacacia

Honey Locust  Gleditsia triacanthos

Walnut Juglans spp.

Fuel wood species which coppice or pollard

Alder A.glutinosa Coppice or pollard

Birch Betula spp. Coppice or pollard when young

Black locust Robinia pseudoacacia Coppice or pollard

Sweet chestnut Castanea sativa Coppice or pollard

There are other species that would be very worthy 
for timber in the region, but lack of data on trials 
mean that it is inconclusive to which specific 
regions these species would be appropriate for. We 
have planted all but Honey Locust:
Several species of coniferous tree can also be used, 
some producing timber of good quality. As ever-
green species create higher levels of shading the 
alley widths should generally be wider than with 
deciduous plantings. 

When deciduous trees are grown for timber, 
including less light demanding species such as oaks, 
(Quercus spp.), they can benefit from the use of 
rows of nurse trees. A straight form can be greatly 
encouraged by the choice of a  nurse species that 
grows at the same rate as the crop species. Once the 
crop tree has a straight bole of the required length 
(somewhere between 3 – 6 m), the nurse trees are 
thinned and removed. Consideration for their mar-
ket value can be designed into the planning.

Crop Trees Nurse Species

Ash, Oak Alder, Larch, Spruce, Scots pine

Beech, Black walnut, Sweet Chestnut Italian alder, Larch, Spruce, Pines, Wild Cherry

Wild Cherry, Black locust Alder, Larch, Hybrid Poplars, Lodgepole pine
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AlASKAn CHAInSAW MIll

CHAInSAW fRAME MIll

BAndSAW

CIRCulAR SWIngBlAdE SAWMIll

Given the necessity of a good chain saw if you have 
any amount of big trees, a  simple Alaskan frame 
can turn the saw into a planking tool. This option is 
suited to low usage, cutting the odd tree to make the 
odd pieces of dimensional timber as need. Ripping 
blade is used and the resulting kerf (cut away wood) 
is relatively high at up to 6 mm.

The next step up is a  frame based chainsaw mill. 
These are also available with mounted power heads 
that essentially run a chainsaw blade with ripping 
chain. They can be electric or petrol-driven. Again, 
good for small volumes of timber for the odd con-
struction job around the farm. You will certainly 
learn to sharpen a chain.

The next step up, in both cost and performance, is 
the band saw. These can be mobile by way of trailer 
or floor mounted. It is petrol or electric-driven, 
the speed of cutting is much faster, blades need 
less frequent sharpening, the chainsaw blades and 
the kerf is much smaller at 1-3 mm, meaning you 
recover a  lot more of the timber from a  log. This 
machine can be fitted with moulders for log house 
construction.

The most efficient, rapid and versatile machines 
are circular swing blade, utilising a  solid cutting 
disk that can be swung through 90° to facilitate 
a dimensional cut from a forwards and backwards 
run. Expensive to purchase, these machines are 
suited to high volumes or contracting work. There 
are usually options for slabbers, long chain blades 
for exquisite individual pieces like tabletops.

Saving Money on Timber
Turning trees into usable timber is one of the most 
profitable industries on the planet. Our small patch 
of forest holds around 600 m3 of timber valued at 
around €20,000 if we contracted out a company to 
cut it. That same timber in finished planks is worth 

over €1,000,000 at market prices here. Finding 
ways to add value on the farm, as well as saving on 
investment costs for various jobs around the farm 
means finding the appropriate tools for the work of 
creating suitable dimension timber.

Image Source: Wikipedia.

Image Source: Wikipedia.

Image Source: Wikipedia.

Image courtesy of Norwood Sawmills.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



160

Pruning Timber Trees
The main purpose of pruning is to enhance timber 
value by increasing the proportion of clear wood. 
Knot-free timber is also preferable in the struc-
tural timber market where large/loose knots affect 
strength. Formative pruning is carried out in the 
first ten years of a tree's life. The aim is to produce 
a  tree, which in maturity will be free from major 
physical weakness or defect:

•	 Remove crossing and rubbing branches within 
the crown and those that have the potential to 
grow into crossing branches. 

•	 Remove coarse lateral branches.
•	 Remove forks that develop in the crown. 

The aim of these first two operations is to develop 
a  strong but well-balanced branch structure on 
a  single stem. The only tools required should be 
a pair of secateurs or loppers. A useful guide is to 
annually prune any branch with a  stem diameter 
greater than 2.5 cm anywhere up to the anticipated 
log length and then lop all remaining branches 
below the point where the main trunk is 8–10 
cm in diameter. This means pruning will be done 
over three or four years, beginning when the trees 
are about 5 m tall. Removing large branches early 
reduces the workload in later years as well as the 
likelihood of disease entering through the stubs.

Generally speaking, pruning of broad leaf crops 
is more important than of conifer crops, because 
hardwood timber commands higher prices if free of 
defects as it is often used to create very visual prod-
ucts such as furniture. Softwoods are often used in 
the construction of timber-framed houses, paper 
and board production so it is not so necessary for 
this timber to be knot-free. Broad leaf trees naturally 
develop rounded crowns with substantial lateral 
growth whereas conifers develop a  more conical 
shape. Conifers continue to have one main leader/
stem throughout their life (apical dominance) but 
broad leaf trees lose this trait in maturity and can 
display rather unpredictable growth patterns. Dense 
initial stocking will reduce the development of lateral 
growth and help produce straight boles regardless of 
whether the crop is of broad leaf or conifer trees. 

Broad leaf trees are more prone to damage from 
squirrels. Pruning of lower branches may reduce the 
occurrence of bark stripping around the area of the 
most valuable saw log material, as there are no con-
venient perching sites. As you increase the height to 

which you prune, the operation will become more 
expensive and time-consuming. Pruning above 6 
m is generally not considered financially viable in 
broad leaf crops. The development of epicormic 
growth (new shoots developing from previously 
dormant buds) after pruning is common on many 
broad leaf trees, especially lime and oak. The dor-
mant buds are more likely to respond and grow if 
the tree trunk is exposed to direct/bright sunlight, 
such as edge planting and especially avenue plant-
ing. An increased risk of wind damage may occur 
if edge trees are pruned, opening up the wood lot 
to winds not previously experienced. To this end, 
avoid pruning the outermost rows of trees, espe-
cially on the windward side. 

The ideal pruning times are just before bud burst 
in late winter or when in full leaf in late summer. 
One side effect of pruning is the possibility of decay 
developing in the stem behind the cut. Some species 
like horse chestnut, birch, and poplar have a weaker 
defence system and thus cuts must be small. Other 
species like London plane, oak and lime tolerate 
somewhat larger cuts. As a general rule, the diam-
eter of the resulting pruning wound must be no 
more than one third of the diameter of the limb 
or bole you have just pruned back to. This ratio 
should reduce as the pruning wound gets larger. 
Avoid removing more than one third of a trees liv-
ing branches while pruning. Removing too much 
foliage reduces the trees ability to carry out vital 
physiological processes such as photosynthesis 
and respiration. Pruning should also be balanced 
around the tree. Unequal loading can make the tree 
unstable and prone to structural failure. 

A correctly pruned tree can increase value due to greater clear wood.
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Pollarding and Tree Hay

Pollarding and coppicing has been done for thou-
sands of years and can allow trees to live almost 
indefinitely due to the removal of diseased material, 
plus the low weight of the aerial material exerting 
lower stress on the broad trunk. Whilst coppicing 
involves cutting trees at the base to allow new 
growth, typically for biomass, basketry and fuel 
wood in the form of faggots, pollarding was gen-
erally used as a technique for providing tree fodder 
and tree hay by creating a bole above the heads of 
grazing livestock.

It is something we are doing to some of the pioneer 
trees in our cut forest to obtain an early yield from 
the trees as we transition monocultural spruce to 
deciduous silvopasture. These areas of the farm 
make up half our land, approximately 4 ha. There 
is no particular structure to the assembly, we are 
allowing natural regrowth after timed pig distur-
bances and grazing ruminants which is allowing 
rowan, lime, hazel, poplar, ash and oak to regen-
erate. These are tree species you do not really see in 
the landscapes around us simply because nearly all 
trees are planted spruce in Sweden. For us, leaving 
a more diverse habitat of much more useful trees 
whilst producing far more revenue from livestock 
than the trees would yield on a comparative basis is 
a good way to go. 

You can start pollarding when trees are the size 
of your thumb at the desired height of the initial 
cut to the leader, cutting in winter when the trees 
are dormant. If the trunk is all sapwood, then the 
exposed tissue will callus over completely with new 
growth from all sides around its circumference, 
thus making a fist shape which is called a ‘bolling’. 
Some trees can be pollarded at any diameter, and 
some, like birch, will only survive when cut young. 
These would be cut every 2 – 5 years typically to 
yield nutritious tree hay. Obviously trees are able 
to pull nutrient from far deeper in the ground, 
and the resulting forage is far more nutritious than 
grass hay. Tree hay should be cut at the optimum 
time, from the end of June and through July when 
the tree is in full leaf, for the maximum storage of 
minerals and nutrients in the leaves and twigs. In 
fact, cows will turn up their noses to hay in favour 
of tree hay.

The long straight trunk is used for high quality 
timber, although on a much longer cycle. Old oak 
boles have been found in the UK dating back thou-
sands of years, and the practice was written about in 
Roman times. Parts of Europe still harbour ancient 
hazel coppices several thousands of years old, yet 
with small healthy trees.

Species suitable for coppicing and pollarding 
need to have strong epicormic shooting tendencies, 
the little buds just below the bark that send up shoots 
when damage occurs to the main stem. Traditional 
fodder trees in my home country include ash, elm 
and holly, although other species that are readily 
browsed include willow, poplar, rowan, hazel, oak 
and hawthorn. Birch, beech and alder are edible 
but less palatable. Long handled loppers or pole-
chain saws facilitate easeful cutting, and if you are 

Common species suitable for coppicing and pollarding

Tree Cutting 
cycle

Typical 
uses

Maple and 
Sycamores 10 – 25 years Fencing, firewood, 

charcoal

Alder 10 – 40 years Handles, charcoal

Birch 5 – 20 years Handles, firewood, 
charcoal

Hornbeam 20 – 30 years Wooden gearing, 
firewood

Sweet Chestnut 10 – 25 years Fence posts timber 
framing, charcoal

Hazel 5 – 15 years Poles, thatching, gates, 
fencing

Ash 10 – 25 years Handles, furniture, 
firewood, charcoal

Aspen 5 – 20 years Handles, firewood

Oak 10 – 30 years
Roofing, 
fencing,building, 
tanning, firewood

Willow 5 – 15 years
Thatch, hedging, 
fencing, basketry, 
firewood

Rowan 5 – 15 years Wooden gearing, 
firewood

Lime 10 – 20 years Handles, rope, timber, 
charcoal
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working with fodder for livestock then there is no 
need to use ladders or climb trees. You should never 
use chain saws up above your head.

To most farmers the idea of cutting trees and pol-
larding to produce products such as tree hay will 
be seen as too labour-intensive with high cost and 
low value for productivity. However, it is an age-old 
part of our cultural and landscape heritage in many 
parts of Europe. The natural medicinal properties 
of tree fodder are worth highlighting, especially for 
those of us that do not like to give drugs to animals. 
Considering the differing natural minerals and 
trace elements the fodder contains there is certainly 
a very persuasive argument for the re-incorporation 
of tree hay into our farming systems, especially for 
niche high-quality products that small farms can 
leverage. After passing through the worst drought 
in 120 years in Sweden, and the catastrophic cull-
ing that followed for so many farmers here, tree 
hay could definitely be part of a  wider landscape 
insurance against failure and poor hay harvests in 
bad summers.

Having now cut and removed the mature spruce 
at the farm we have opened up half the farm to nat-
ural regeneration, with the potential to utilise this 
land much better with a shift towards heritage grass 
and tree fed beef. Whilst this will always remain 
a small side enterprise for us, we are excited to be 
rid of the monoculture and watch succession go into 
overdrive. The reader should note that nearly all of 
our production and revenue is generated on just 
over 4 ha of the landscape, so opening this land up 
to more intensive productions is quite a big change 
for us. Whilst it is not suited to anything other 
than larger livestock and tree crops, the economy 
of cycling pigs and sheep and cows through whilst 
growing diverse and resilient forest is much more 
suited to the small farm.

We had to employ modern machinery in order 
to get a  useful economy from the forest, but that 
comes with the cost of the soil damage created 
by heavy machinery. The winters are becoming 
warmer and wetter here, and whilst the impact is 
not too problematic on frozen ground, this opera-
tion has caused significant damage along the tracks 
used by the machine. Our neighbour has a right of 
way to bring their forest across our land, and the 
modern approach was all they would ever consider, 
so in that way we really had no option to seek alter-
natives. Thankfully, this is not something that will 
have to happen again in our lifetimes.

Timber being stacked for collection from the local timber company.

The last standing mature trees that we will likely fell in our lifetime.

The felling of the spruce begins.

This clearing marks the start of a diverse broadleaf silvopasture
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local Experimentation
Changing climate conditions have already started 
to affect large-scale biogeographical patterns in 
Sweden. Long-term systematic monitoring in 
permanent altitudinal belt transects in the far 
north has revealed the spread of deciduous tree 
species into the subalpine region. Seedlings of 
Oaks (Quercus robur), Wych Elm (Ulmus glabra), 
Norway Maple (Acer platanoides), European Alder 
(Alnus glutinosa), and Silver Birch (Betula pendula) 
have been recorded responding to the changing 
climatic conditions by establishing themselves 
50–300 km northwards and taking root 500–800 
m higher in elevation. This corresponds to the 
elevation where they previously grew during the 
warmest phase of the Holocene, 9,500–8,000 years 
ago, before becoming locally extinct during neo-
glacial cooling. Further studies exploring the trend 
of milder winters in northern Europe document 
Holly (Ilex aquifolium) advancing north across 
southern Scandinavia and northern Germany.  (L. 
Kullman, 2008) [4]. It is certain that at least certain 
plant species are able to track climate warming 

without substantial migration lag, and this only 
increases the rate at which we must experiment 
with perennial crops that push the envelope. Since 
moving to this northern land, I have heard all too 
often, “it’s too cold, that won’t grow here.” One thing 
I  have observed in my work in different climates 
and countries around the world is that we all tend to 
be heavily conditioned into a way of thinking influ-
enced both by previous generations and hearsay. 
I am always curious to find out where people have 
been pushing the edges, thinking outside the box, 
or just getting out there and trying. Nut crops are 
one thing that certainly needs further investigation. 
The potential for long-term stable carbohydrate 
and oil/protein harvests over the top of thriving 
pastures is an alluring thought for anyone looking 
at regenerative agriculture systems. 

Whilst there is little to no economic scope for 
nut crops here, there is no doubt to the part they 
play in a  resilient future. We have the somewhat 
luxurious position of being able to experiment 
with some elements of this at the farm. Whilst 
making a viable economy is of paramount impor-
tance on any farm, our context involves a  much 

Subsoiling prior to planting across Nut Field. Like our other fields, the 
aim is to obliterate the plough-pan which sits 20 – 24 cm deep from 
years of wheat growing.

Castanea, Juglans and Carya individually planted with stakes into 
landscape fabric, whose edges have been tucked in with spade to keep 
it in position.

Plastic mulch covered with wood chip and we can walk away. As the 
mulch breaks down over time we can come back and remove the plastic 
mulch and plant in other herbaceous support plants, if desired.

Every second tree will eventually come out to give us the canopy 
coverage we aim for in the long-term. Due to expected losses, we aimed 
to get more in the ground to begin to select useful specimens.
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wider perspective that involves thinking ahead for 
some generations. 

Mass selection involves very densely planted sil-
vopasture lanes, where seed can be planted as tight 
as 20 – 30 cm. Trees grown from seed are cheap or 
possibly free, and allow for wider genetic diversity 
within the stock. The land can obviously still be 
utilised as pasture with appropriate fencing (or as 
silvoarable). The dense planting allows for rapid 
selection of the fittest specimens with the majority of 
plants culled over the following years. This technique 
has the potential for amazing increases in produc-
tion, especially in nut crops, which face some severe 
diseases and unfavourable cropping habits from an 
economic viewpoint. We are using this as the basis to 
trial trees on the edge of our climate. We mass plant 
in root trainers and keep the better plants, mainly as 
we are limited in space. Not content that chestnut, 
for example, will not grow and fruit here, we have 
a pet project of finding the hardiest nut genetics of 
Castanea, Juglans, Coryllus and Carya species. Each 
year we stratify and grow out a few hundred in beds 
and root trainers. We transplant some as year-old 
saplings and pass some on for others to try. Nut Field 

is a savannah-inspired planting. After subsoiling, we 
have planted trees at double the density than desired 
long-term, as we know many will not make it. We are 
also adding trees each year next to the original plant-
ing and will select the healthiest plants to grow on 
long-term, 12.5m between trees with eventual spac-
ing of 25m centre to centre. These trees receive little 
attention and no soil amendments; we are looking for 
plants that can make it on their own. We would be 
happy with 1 in 1,000 growing to maturity. A simple 
weed fabric suppresses competition from grasses and 
we mulch with wood chip and compost above this. 
As the material breaks down we can remove the weed 
fabric with very minimal weed pressure. Our aim is 
to keep planting nuts from the hardiest stock we can 
find and hopefully we will eventually find good spec-
imens. We need a  lot more experimentation across 
the region, if we are to speed up this process. 

I  have planted a  wide range of walnuts and am 
happy to give most things a go, but I never bothered 
with Juglans regia as I assumed there was no chance 
for it in our cold region of Värmland. To my surprise, 
someone living 20 km away had a  25 year old tree 
yielding viable nuts annually. 

Walnut, pecan and chestnut savannah with massively improving pasture from planned grazing of livestock and pastured poultry.
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A remaining settlement at Finnskogen, quite close to us, serves as a reminder of what was perhaps the last truly sustainable agriculture.

The last Sustainable farming?

'Svedjebruk’ was a  slash and burn agriculture 
which was common in the area where we live. 
People lived primarily in closed loop shifting 
mosaic cultivations, with homesteads taking up 
much more land due to the long cycle of the rota-
tions. I think it is a very interesting case study, as 
it is perhaps one of the last remaining sustainable 
agricultures in the western world. Svedjebruk is 
a Swedish term derived from the Old Norse word 
sviða which means ‘to burn’. This practice origi-
nated in Russia in the region of Novgorod and 
was widespread in Finland and Eastern Sweden 
during the Medieval period. It spread to western 
Sweden as Finnish settlers were encouraged by 
the King to migrate there to help clear the dense 
forests. The practice also spread to New Sweden 
in North America. Reinforced by the use of fire 
in agriculture and hunting by Native Americans, 
it became an important part of pioneering in 
America.

Finnskogen, which translates to ‘Forest of the 
Finns’ is an area of Norway and Sweden situ-
ated in the counties of Hedmark and Värmland 

respectively. The farm above lies about one and 
a half hours drive west from our farm, and is one 
of the last remaining windows into what I believe 
was one of the last truly sustainable agricultures 
in Europe. The area was named this due to the 
immigration of Finnish people in the 17th cen-
tury, the so-called 'Skogfinner', or ‘Forest Finns’. 
Finnish people were encouraged to migrate from 
what is now Finland to Sweden by the Duke of 
Södermanland (who became King Karl IX of 
Sweden in the 16th Century).

The local Swedish peasants did not appreciate 
the immigrants and their slash-burn agriculture, 
and they were persecuted. In 1636, a  Swedish 
decree evicted all Finns who were not regis-
tered taxpayers, which was most of them. Many 
moved across the Norwegian border. The stories 
of persecution and efforts to move these people 
continued, but eventually the bloodlines became 
commonly intermingled.

The Svedjebruk crop rotation began by ring 
barking the trunks of pine or spruce or felling 
them. These were allowed to dry before being set 
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Burning the Brushwood, 1893. By Eero Järnefelt Image Courtesy Wikipedia.

on fire. The resulting ash was highly fertile, but 
only for a short period. The clearing was initially 
planted to rye as soon as the ash had settled and 
cooled. The rye grew prolifically, with reportedly 
anywhere from 25 to 100 stalks each with mul-
tiple grain heads. Only two tools were required, 
the axe and the sickle. The sickle could reach 
among the rocks and stumps where a  scythe 
would have been ineffective, as you can imagine 
in the undulating terrain shown here. In the sec-
ond and third year the field would be sown with 
turnips or cabbages. It then might be grazed for 
several years before being allowed to return to 
woodland.

It was necessary to allow the former fields to 
regrow with forest for 30–40 years before repeat-
ing the cycle. As a result, the dwellings were often 
many kilometers from the fields. The whole prac-
tice was very labour-intensive and so extended 
families tended to work and live together in small 
communities. In the earlier history when the for-
est was plentiful, the Finns practicing Svedjebruk 
were said to be prosperous. As populations grew 

and restrictions on how much forest was allowed 
to be burned it became an increasingly difficult 
way of life. 

We typically associate burning with non- 
sustainable practices today. In the context of 
grasslands it leaves exposed bare soil continually 
year after year. We burn an area of cropland glob-
ally that amounts to more than half the landmass 
of Africa, often by government prescription. 
Aside form leaving soil bare, killing of organisms 
from the micro to the macro and sending carbon 
up into the atmosphere; burning 1 ha of crop 
residues releases more (and more damaging) pol-
lutants than many thousands of cars do annually. 
Whilst there are implications of burning, the type 
of agriculture practised here was a  far cry from 
this, with very long rotations and some degree of 
diversity in the crops grown. 

Obviously, it takes a  lot more land to feed 
a family in a closed loop fashion such as this, and 
that is something interesting to consider in itself, 
especially in a country so vulnerable and yet so 
seemingly confident as Sweden. 
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Starting Perennial  
Crops from Seed

Perennial crops are often challenging to start from 
seed because of dormancy. Whilst most annual 
crops are non-dormant, i.e., they sprout when 
given moisture, this is not the case with many tree 
and shrub seeds. In our cold climate these seeds 
often need periods of cold (yet with moisture 
present) in order to trick the seed into thinking it 
has passed through winter, a process called strati-
fication. Other seeds need to have passed through 
the digestive track of a  bird or animal, which we 
can mimic with the process of scarification. Some 
trees spread their germination over multiple years. 
You could think of it as a built-in insurance policy. 
A great tree living hundreds of years must see all 
manner of fluctuations in the seasons and cycles 
during such a long life and so thousands or tens of 
thousands of seeds all germinating at the same time 
in unfavourable conditions is a  big risk. Stratifi-
cation is not a precise practice, and different guides 
often give very different information about strati-
fication periods. I like to think of it as a process of 
mimicking winter, and not getting too caught up in 
trying to replicate exact timings. The conditions the 
seed are kept in are much more important. Starting 
perennials from seed is by far the most cost effective 
manner of growing trees and shrubs and so estab-
lishing a simple tree nursery could be a very good 
investment of time and resources. Besides, if we can 
make everything we do on small farms pay for itself, 
life certainly gets easier. By grafting extra trees, we 
can supply others with quality plants at a  good 
price and cover the costs of our own planting. If 
we take this attitude across the farm, then suddenly 
the feasibility of all the desired projects we could do 
becomes a lot more apparent. One thing to consider 
with all this is that seeds do not follow rules. When 
stratifying seed you need to keep a close watch on 
seeds that decide to sprout earlier than expected 
and plant/re-pot as appropriate.

STRATIfICATIon

In our climate, we are dealing primarily with cold 
stratification. Some seeds need warm stratification, 
or a  combination of warm and cold treatment. 
The process involves mixing the seed with a moist 
medium and keeping warm and/or cold for a certain 
time before sowing. There are two main ways we go 

about this. We recommend mixing seeds with moist 
(not wet) sand, using 4 parts or more sand to 1 part 
seeds. You could also use sphagnum moss or other 
moisture holding media. The mix should be placed 
in a plastic bag, which can be sealed and re-opened. 
Label the bag well. Warm stratification means keeping 
the seed/sand mix at 15 – 21°C, so normal room 
temperature is sufficient. Cold stratification means 
keeping the mix at about 5°C, where a  domestic 
fridge or root cellar is ideal for small quantities. We 
use our root cellar if we have larger amounts such as 
with our chestnuts. Ideally, we do not want the seed 
to freeze, as the trigger process inside the seed may 
not function. That said, I have had seeds frozen solid 
for a couple of months that sprouted just fine when 
I was not expecting it. You could also construct earth 
sheltered rodent/bird-proof containers, burying 
a plastic dust bin or an old freezer in much the same 
way as you might store root vegetables. If you live in 
a more forgiving winter climate, then keeping seed 
from freezing above ground will obviously be much 
simpler.

When we have a small amount of a lot of differ-
ent seeds, we use bags in the fridge. We plan the 
ideal emergence with spring according to stratifica-
tion guides and then plan a rough calendar of when 
to put seeds into the fridge for the best chance of 
sprouting at a favorable time. Whenever stratifying 
seed, you should check every week or two to see 
if germination is starting. If you see white roots 
start to emerge from seeds then the seeds should be 
sown immediately. If this is not possible you must 
keep the mix at a  temperature just above freezing 
until you can sow.

Preparing chestnuts and walnuts for overwinter stratification.
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SCARIfICATIon 

Scarification of seeds involves softening the hard 
seed coat in some way to allow water to be imbibed 
into the seed. The simplest way of achieving this is 
to give the seeds a hot water soak putting them into 
water at about 85°C and allowing them to stand for 
several hours while the water cools. Alternatively, 
the seeds can be physically rubbed between two 
sheets of fine sandpaper. Care must be taken not to 
sand beyond the very outer casing. Inserting a strip 
of sandpaper inside a jar or tin can and shaking the 
seeds can speed this process up. Luckily most of the 
seeds we are interested in only require stratification. 
Do not be put off if only a few seeds germinate in 
the first year, as they may well the following year. 

This does mean you will have to plan to keep the 
seeds in the ideal nursery conditions where they 
can be kept from drying out throughout the season.

We then grow out the seeds in one of two ways;: 
in tree beds or in root trainers. The tree beds are 
generally used for lower value bulk seed, things 
we know we will not plant out that year or grafted 
nursery stock. We also use these beds for cuttings 
and have constructed them to accommodate our 
mini polytunnels so that we can place them on top 
of the beds. This allows us to regulate humidity and 
temperature if desired.

Growing in root trainers allows for optimal root-
ing as well as allowing us flexibility in when we plant 
the tree or shrub. When using bare rootstock we 
must plant in spring before the annual growth has 
begun in order to ensure no damage to the annual 
roots. Container-grown plants can be planted at 

Dense planted chestnuts produce long slender whips in their first year.

Seeds labelled and mixed with sphagnum moss for cold stratification.

Peat moss from our own swamp makes its way into compost and. 
bedding for livestock, then cycles on into the market gardens
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any time. throughout the year although great care 
must be taken to ensure sufficient watering. The 
trouble with container grown trees or shrubs is that 
they are usually not big enough to contain sufficient 
root mass to support the above ground architec-
ture. We seem to be easily fooled into thinking that 
by planting a larger tree initially we will speed up 
our production. There is a  point when planting 
container grown trees that are more than a season 
or two old actually slows their acclimatisation and 
a smaller root-trained tree will overtake and thrive 
better in the new environment. I like to think of it 
as similar to moving the whole family abroad to 
a  foreign country: the sprightly youth will likely 
pick up the second language much quicker than 
adults.

Another thing to consider in relation to the lon-
gevity of the plant at hand is the quality of the initial 
root growth. We have all lifted out plants from pots 
and found them to be totally root-bound. Whilst this 
does not pose too much of a problem to an annual 
vegetable which is only going to live for one season, 
it is a much greater problem in the start of a life of an 
organism that may live hundreds, or even thousands 
of years. As with the old practice of binding feet in 

China, you are creating irreparable structural dam-
age that is far from ideal. This is why we use root 
trainers and have found them to be excellent for this 
purpose. Root trainers are available in various sizes, 
and we use a 1 litre size for trees.

The root trainers we use come in the form of 
‘books’ which can be opened to inspect root growth 
at any point. Well looked after they can last many 
seasons and to us represent a good investment con-
sidering the value of the trees we are growing. The 
plastic is moulded in such a way that it makes roots 
grow straight down where they are air-pruned 
at the bottom of the trainer, which is suspended 
slightly above the ground in the tray supplied. This 
means the aerial part of the shrub or tree does not 
outgrow the size of the root mass that can support 
it, and the plant never becomes root bound. We 
have kept large forest trees in these trays for up to 
3 years with no apparent problems, which gives us 
a lot of flexibility in when we decide to plant.

It is vital that we consider the nutrients available 
to plants kept in a small container for this long. For 
vegetable starts an organic potting mix is sufficient 
for the few short weeks that it may be contained. 
This is not the case the trees and shrubs, and so we 

Root trainers give exceptional root quality without risk of plants becoming root bound and allow for inspection.
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use slow-release NPK fertiliser. This is not ‘organic’, 
but it is also very different from spraying water-
soluble fertilisers across our fields. Firstly, it is used 
in very small quantities and secondly it is very slow 
release meaning that it is not dispersing out into 
the surrounding environment. It does mean that we 
are best able to mimic how the tree would take up 
nutrition in nature, and this initial period in a long-
lived organisms life is crucial. Some people may 
have aversions to this, but all the good quality tree 
growers I  have met follow the same practice. The 
only way around this is to grow the trees beds in the 
field and work with bare root trees. The down-side 
of bare root trees is that the root mass must be cut 
and disturbed upon replanting.

TREE PoTTIng MIx

We have a small piece of peat swamp in the village 
that came with the farm. Everyone in the village has 
a strip as a common right, and it was used as a fan-
tastic animal bedding that is naturally antiseptic. 
Blocks were cut in spring and dried on racks in 
situ to be collected in autumn when the water had 
drained out (95% of the weight is water). Whilst no 
one in the village harvests this any more, it makes 
for a wonderful base for potting mixes, as well as 
very local animal bedding. Hand-cutting on the 
small scale we work at is a far cry from commercial 
peat cutting. A potting mix is essentially a mixture 
of materials that both hold and drain moisture. 
Seedlings must have moisture but quickly rot if 
waterlogged. We mix very pure sand, which we dig 
from a patch in the forest, with this peat for use in 
propagation beds for tree seedlings. 

For root trainers, we often add well-matured 
compost to the mix for additional nutrients with 
an approximate ratio of 2 parts compost, 1 part 
sand and 1 part peat moss. The compost contains 
very diverse micro-organisms as well as plant avail-
able nutrients. The peat moss helps the potting 
mix hold water and the sand lightens the mix to 
provide extra drainage. As trees/shrubs remain in 
their containers for a long time it is very important 
to retain moisture. We do not fill the trainers to 
the top, allowing 2 – 3 cm at the top to add mulch. 
Fertilise with a water-soluble biofertiliser every two 
weeks or use a granular timed-release NPK fertil-
iser as directed. Remember that tree seedlings in 
containers need more water than seedlings planted 
in the ground, and in the summer may need water-
ing every few days. Keep potting soil evenly moist, 

but do not allow seedlings to sit in soaking wet soil 
for more than a day or the seedlings roots will stop 
taking in water and begin to rot.

The other simple and cheap ways to propagate 
plants include cuttings, layering and divisions. 
A good book on propagation covers all these prac-
tices in detail, as well as discussing some of the 
nuances that will allow you to rapidly build stock 
cheaply, if you have time. It is also a lot of fun.

Rooting the suckers of strawberry in root trainers. There are many ways 
of multiplying plants cheaply besides from seed.

Blackcurrant cuttings rooting in root trainers as replacement and 
expansion stock for the field lanes.
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Basic grafting
Grafting allows for rapid asexual propagation 
where a  selected rootstock is joined with a  scion, 
another plant selected for its stems, leaves, flowers, 
or fruits. The rootstock determines the overall 
size of the tree, as well as other factors including 
specific disease resistance, soil suitability, etc. The 
scion contains the desired genes to be duplicated 
in future production. Grafting your own trees can 
save a huge amount of initial investment, if you are 
planning to plant numerous fruit trees. I  can buy 
a quality rootstock here for 3% the cost of a quality 
tree, and if I  grow my own rootstock from seed, 
then the process is virtually free. 

There are many ways to graft, but all involve 
joining one plant to another so that the two sets 
of vascular tissues may fuse, in a  process called 
inosculation. For successful grafting to take place, 
the vascular cambium tissues of the stock and 
scion plants must be placed in direct contact with 
each other, so grafting involving different diameter 
material requires you really observe the cambium 
layers. Bear in mind older limbs/trunks have much 
thicker bark/outer tissue, so it is important to align 
the vascular tissues precisely. Both tissues must 
be kept alive until the graft has taken successfully, 
which can be a number of weeks. 

A physical weak point occurs at the graft in all 
cases because only the newly formed tissues inos-
culate with each other. The existing structural tissue 
does not fuse. Grafting has been recorded back 
over 5,000 years to the ancient Greeks and Chinese, 
among others. In more recent times, extensive 
records have been kept and a  lot is known about 
suitable pairings for different varieties of fruit you 
may wish to graft. It is worth looking up the spe-
cific varieties and rootstocks you wish to work with 
and find out what others have experienced. Some 
pairings are known to fail, but this may occur many 
years down the line. Whilst there are many types 
of grafts it is mostly down to personal preference 
or limitations in the actual material being grafted. 
I have tried all manner of different techniques but 
here are the two simple methods I  have worked 
with most often.

ClEfT gRAfTIng

Cleft grafting is carried out in the spring and is 
useful for joining a  thin scion up to about 1 cm 
diameter to a  similar sized rootstock or a  thicker 

branch on an existing tree. The rootstock/ branch 
is split down the middle to form a cleft about 2 – 5 
cm deep (depending on the size, the bigger the 
material, the longer the cleft). When grafting onto 
an existing tree, the cleft should be cut horizontally. 

A nicely fitting cleft graft on apple.

Biodegradeable grafting tape to seal.

A well healed graft a few weeks later.
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Heart nut, Juglans ailantifolia, emerging from seed. Propagation is 
a fun and rewarding (and also cheap) activity at the farm. Using these 
methods as well as cuttings, etc., we can generate a huge value of plant 
material annually. 

A shield bud ready for wrapping to leave only the bud exposed. Image 
Wikipedia.

There are a  few apples that can be grown on their own seed,  
Antonovka and Bittenfelder being two varieties we grow.

Taking cuttings of currants in the spring before budding to replicate 
hundreds of plants with virtually no effort.

The end of the scion should be cut cleanly to a long 
shallow wedge, preferably with a single cut for each 
wedge surface. Make sure you use a  very sharp 
knife and clean the knife between grafts to avoid 
contamination. 

You then gently slip the wedge into the cleft so 
that either one or both of the cambium layers meet 
up. If working on an existing tree with a  larger 
diameter, then a  second scion can be inserted in 
a similar way into the other side of the cleft. This 
acts as an insurance policy, if you like. I will typi-
cally use  biodegradable grafting tape, which seals 
up the wound to keep moisture in as it heals and 
will fall off naturally after 6 – 9 months. This ensures 
no constraint as the limbs expand. The tape is elas-
tic which also allows you to pull it tightly and create 
some structural reinforcement. You can also cover 
the joins with a grafting wax or sealing compound, 
which would be more suitable for larger clefts.

Tools can speed up this process because they 
make precise cuts of equal size. Whilst we have 
some different tools like this, only the more expen-
sive tools give a satisfactorily long cleft in my view. 
Having trained to do this by hand with a  sharp 
knife I personally prefer to do it this way.

When grafting onto young rootstock, you should 
bear in mind to graft lower than any buds on the 
rootstock that would otherwise grow with more 
vigour than your new ‘artificial limb’. If this does 
happen, you must regularly thumb off these new 
shoots as they will take energy from the roots that 
you want directed at your scion.

‘T’ oR ‘SHIEld’ BuddIng

Budding uses a  bud instead of a  scion. A  bud is 
removed from the plant (usually a shield like shape) 
with the desired characteristics, and this is inserted 
into a  ‘T’ shaped slit in the stem of the rootstock 
where the rest of the shoot has been cut. Any extra 
buds that starts growing out from the stem of the 
stock plant are removed because they would be the 
same as the rootstock.

Many species are very easy to graft. Some are 
challenging. Have a  go. There are no ends to the 
incredible combinations that can work; ‘fruit salad’ 
trees (for example mixed stone fruits), mixed cit-
rus trees and even architectural grafts. Apples are 
a  great place to start, if you work carefully, you 
should get at least 80% to take the first time you try.
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Genus Species Common 
Name Form Habit Origin Light Moisture Edible

Acer saccharum sugar maple large tree standard North 
America

sun to 
shade mesic sap for sugar

Actinidia kolomitka super hardy 
kiwifruit

woody 
vine sprawling Asia sun to part mesic fruit

Actinidia arguta hardy 
kiwifruit

woody 
vine sprawling Asia sun mesic fruit

Aegopodium podagraria ground elder herb running Europe sun to 
shade

wet to 
mesic greens

Agastache foeniculum anise hyssop herb clumping North 
America sun to part dry to 

mesic tea

Allium ursinum ramsons herb clumping Europe part to 
shade

wet to 
mesic bulbs, greens

Allium ampeloprasum perennial leek herb clumping Eurasia sun mesic greens

Allium cepa proliferum walking onion herb running Eurasia sun mesic scallions

Allium cernuum nodding 
onion herb clumping North 

America sun to part dry to 
mesic greens

Allium fistulosum Welsh onion herb clumping Asia sun mesic scallions

Allium tricoccum ramps herb clumping North 
America

part to 
shade

wet to 
mesic bulbs, greens

Allium tuberosum garlic chives herb clumping Asia sun to part dry to 
mesic greens

Alnus glutinosa European 
alder large tree clumping Europe sun wet to 

mesic

Alnus sinuata Sitka alder shrub clumping North 
America sun wet to 

mesic
Amelanch-
ier stolonifera running 

juneberry shrub running North 
America sun mesic fruit

Amelanch-
ier alnifolia saskatoon shrub clumping North 

America sun dry to 
mesic fruit

Amorpha fruticosa false indigo shrub clumping North 
America sun wet to dry

Amphicarpa bracteata hog peanut herb running North 
America

sun to 
shade

dry to 
mesic beans

Angelica sylvestris wild angelica herb clumping Europe part to 
shade

wet to 
mesic stalks

Apios americana groundnut herba-
ceous vine running North 

America sun to part wet to 
mesic tubers, beans

Aralia cordata udo herb clumping Asia sun to part mesic shoots

Armoracia rusticana horseradish herb clumping Europe sun mesic culinary

Aronia melanocarpa aroniaberry shrub clumping North 
America sun wet to 

mesic fruit

Asclepias syriaca milkweed herb running North 
America sun mesic greens, shoots, 

pods, flowers

Asparagus officinalis asparagus herb clumping Europe sun dry to 
mesic shoots

Astragalus cicer cicer 
milkvetch herb clumping Europe sun dry to 

mesic

useful Perennial Species list for Sweden
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Genus Species Common 
Name Form Habit Origin Light Moisture Edible

Berberis koreana Korean bar-
berry shrub clumping Asia sun to part mesic fruit

Beta vulgaris mar-
itima sea beet herb clumping Europe sun mesic greens

Bunias orientalis Turkish rocket herb running Europe sun to part dry to 
mesic

greens, broc-
colis

Calycanthus floridus Carolina 
allspice shrub clumping North 

America sun to part mesic bark spice

Camassia quamash camass herb clumping North 
America sun wet to 

mesic bulbs

Caragana arborescens Siberian pea 
shrub shrub clumping Asia sun dry to 

mesic beans

Castanea hybrids hybrid chest-
nut tree clumping North 

America sun mesic nuts

Cedrella sinensis fragrant 
spring tree large tree running Asia sun mesic greens

Celtis occidentalis hackberry large tree clumping North 
America sun dry to 

mesic fruit

Centranthus ruber red valerian herb clumping Europe sun dry to 
mesic greens

Chenopo-
dium bonus-henricus good King 

Henry herb clumping Europe sun to part mesic
greens, 
shoots, broc-
colis

Cichorium intybus chicory herb clumping Eurasia sun mesic greens

Colutea arborescens bladder senna shrub clumping Eurasia sun dry to 
mesic

Cornus mas cornelian 
cherry tree clumping Europe sun mesic fruit

Cornus canadensis bunchberry shrub running Europe sun to 
shade mesic fruit

Corylus spp. hazel shrub clumping Europe sun to part mesic nuts

Crambe maritima sea kale herb clumping Europe sun dry to 
mesic

greens, broc-
colis

Crataegus ellwangeriana hawthorn tree clumping Eurasia sun to part mesic fruit

Cytisus scoparius Scotch broom shrub clumping Europe sun dry to 
mesic

Dioscorea opposita Chinese yam herba-
ceous vine clumping Asia sun mesic tubers

Diplotaxis spp. sylvetta herb clumping Europe sun to part dry to 
mesic greens

Dryas octopetala mountin 
avens herb mat form-

ing Europe sun mesic tea

Elaeagnus angustifolia Russian olive tree clumping Europe sun dry to 
mesic fruit

Elaeagnus umbellata autumn olive shrub clumping Europe sun mesic fruit

Elaeagnus multiflora goumi shrub clumping Asia sun to part mesic fruit
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Genus Species Common 
Name Form Habit Origin Light Moisture Edible

Foeniculum vulgare fennel herb clumping Europe sun to part dry to 
mesic culinary, tea

Fragaria vesca wood straw-
berry herb running Europe sun to part mesic fruit

Fragaria x anassana strawberry herb running hybrid sun mesic fruit

Fragaria vesca alpina alpine straw-
berry herb running Europe sun mesic fruit

Genista tinctoria dyers green-
wood shrub clumping Europe sun mesic

Ginkgo biloba ginkgo large tree clumping Asia sun mesic nuts

Glycyrrhiza echinata Russian 
licorice herb running Europe sun mesic tea

Hablitzia tamnoides Caucasian 
spinach

herba-
ceous vine clumping Europe part mesic greens, shoots

Hedysarum boreale sweetvetch herb running North 
America sun mesic roots

Helianthus maximiliani Maximilian 
sunflower herb running North 

America sun mesic roots, shoots

Helianthus tuberosus sunchoke herb running North 
America sun mesic tubers

Hemerocallis spp day lily herb running Asia sun to part mesic flowers

Heracleum maximum cow parsnip herb clumping Europe sun to part mesic shoots, stalks

Hippophae rhamnoides sea buckthorn shrub running Eurasia sun dry to 
mesic fruit

Humulus lupulus hops herba-
ceous vine clumping Europe sun to part mesic shoots, bever-

ages

Laportaea canadensis wood nettle herb running North 
America

part to 
shade mesic greens, shoots

Lespedeza capitata bush clover shrub clumping Asia sun mesic greens

Levisticum officinale lovage herb clumping Europe sun mesic stalks, shoots

Lonicera kamschatika haskap, edible 
honeysuckle shrub clumping Asia sun mesic fruit

Lupinus spp. lupine herb clumping Europe sun mesic

Lycium chinense goji shrub running Asia sun to part mesic fruit, greens

Lycium barbarum goji shrub running Asia sun to part dry to 
mesic fruit

Maakia amurensis amur maakia tree clumping Asia sun mesic

Malus domestica apple tree standard Eurasia sun mesic fruit

Malva moschata gumbo leaf herb clumping Europe sun to part mesic greens

Matteuccia struthiopteris ostrich fern herb running North 
America

part to 
shade

wet to 
mesic shoots

Medicago sativa alfalfa herb clumping Europe sun dry to 
mesic tea
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Genus Species Common 
Name Form Habit Origin Light Moisture Edible

Mespilus germanica medlar tree clumping Europe sun to part mesic fruit

Morus alba mulberry tree clumping Asia sun mesic fruit

Morus alba mulberry tree clumping Asia sun mesic greens

Myrica pensylvanica bayberry shrub running North 
America sun dry to 

mesic culinary

Myrrhis odorata sweet cicely herb clumping Europe sun to part mesic greens

Oenanthe javanica water celery herb running Asia sun to part wet to 
mesic greens

Origanum vulgare oregano herb clumping Europe sun dry to 
mesic culinary

Oxyria digyna mountain 
sorrel herb clumping Europe sun to part mesic greens

Perideridia gairdnerii yampah herb clumping North 
America sun mesic greens, roots

Petasites japonicus fuki herb running Asia part to 
shade

wet to 
mesic stalks

Phaseolus polystachios thicket bean herba-
ceous vine clumping North 

America sun to part mesic beans

Phyllos-
tachys spp running bam-

boos bamboo running Asia sun to part mesic shoots

Physalis heterophylla perennial 
ground cherry herb running North 

America sun mesic fruit

Physalis longifolia perennial 
ground cherry herb running North 

America sun mesic fruit

Pinus cembra arolla pine tree clumping Europe sun mesic nuts

Pinus koraensis Korean pine tree clumping Asia sun mesic nuts

Pinus siberica Siberian stone 
pine tree clumping Asia sun mesic nuts

Polygona-
tum commutatum giant Solo-

mon’s seal herb running North 
America

sun to 
shade mesic shoots, tubers

Populus spp. poplar tree clumping Europe sun wet to 
mesic

Prunus besseyi sand cherry low shrub running North 
America sun dry to 

mesic fruit

Prunus fruticosa Manchurian 
cherry shrub clumping Asia sun mesic fruit

Prunus domestica European 
plum small tree suckering Europe sun mesic fruit

Prunus americana American 
plum small tree colony 

forming
North 
America sun dry to 

mesic fruit

Prunus avium sweet cherry tree suckering Europe sun mesic fruit

Prunus virginiana chokecherry shrub suckering North 
America sun dry to 

mesic fruit

Prunus tomentosa Nanking 
cherry shrub multis-

temmed Asia sun dry to 
mesic fruit

Prunus institia damson plum small tree suckering Europe sun mesic fruit

Prunus salicina Japanese plum small tree suckering Asia sun mesic fruit
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Genus Species Common 
Name Form Habit Origin Light Moisture Edible

Prunus cerasus sour cherry tree suckering Europe sun mesic fruit

Pycnanthe-
mum spp mountain 

mint herb running North 
America sun to part dry to 

mesic tea

Pyrus communis pear tree standard Europe sun mesic fruit

Pyrus spp Asian pear tree clumping Asia sun mesic fruit

Quercus hybrids hybrid oak large tree clumping hybrid sun mesic acorns

Rheum australe rhubarb herb clumping Asia sun mesic stalks

Rheum palmatum rhubarb herb clumping Asia sun mesic stalks

Rheum x cultorum rhubarb herb clumping Asia sun mesic stalks

Rhus typhina sumac shrub running North 
America sun mesic shoots, tea

Ribes x culverwellii jostaberry shrub clumping Europe sun to part mesic fruit

Ribes uva-crispa gooseberry shrub clumping Europe sun to part mesic fruit

Ribes rubrum red currant shrub clumping Europe sun to 
shade mesic fruit

Ribes nigrum black currant shrub clumping Europe sun to part mesic fruit

Ribes odoratum clove currant shrub clumping North 
America sun to part dry to 

mesic fruit

Robinia pseudoacacia black locust large tree running North 
America sun dry to 

mesic flowers

Rosa rugosa rose hip rose shrub running Europe sun mesic fruit

Rubus idaeus raspberry shrub running Europe sun mesic fruit

Rubus occidentalis black rasp-
berry shrub running North 

America sun to part mesic fruit

Rubus fruticosus blackberry shrub running Europe sun mesic fruit

Rubus chamaemorus cloudberry shrub running Europe sun mesic fruit

Rumex acetosa sorrel herb clumping Europe sun to part mesic greens

Rumex acetosella sheep sorrel herb running Europe sun to part dry to 
mesic greens

Rumex scutatus buckler leaf 
sorrel herb clumping Europe sun to part mesic greens

Salix spp. willow shrub clumping Europe sun wet to 
mesic

Sambucus nigra elderberry shrub clumping Europe sun to part wet to 
mesic fruit

Sasa kurilensis running bam-
boos bamboo running Asia sun to part mesic shoots

Scorzonera hispanica scorzonera herb clumping Europe sun mesic leaves, roots

Semiarundi-
naria fastuosa running bam-

boos bamboo running Asia sun to part mesic shoots

Shepherdia argentea buffalo berry shrub running North 
America sun dry to 

mesic fruit
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Genus Species Common 
Name Form Habit Origin Light Moisture Edible

Sium sisarum skirret herb clumping Asia sun wet to 
mesic greens

Sorbus domestica service tree tree clumping Europe sun mesic fruit

Stachys sieboldii Chinese arti-
choke herb running Asia sun wet to 

mesic tubers

Symphytum uplandicum Russian com-
frey herb clumping Eurasia sun to part mesic

Symphytum grandiflorum dwarf comfrey herb running Eurasia sun to 
shade

dry to 
mesic

Symphytum hybrid dwarf comfrey herb running Eurasia sun to 
shade mesic

Taraxacum officinale dandelion herb clumping Europe sun mesic leaves, flowers

Thermopsis spp. golden banner herb running North 
America sun mesic

Thymus vulgaris thyme herb clumping Europe sun dry to 
mesic culinary

Tilia spp. spp linden large tree clumping Europe sun to 
shade mesic greens

Trifolium repens white clover herb running Europe sun to part mesic greens

Trifolium pratense red clover herb running Europe sun mesic greens

Ulmus pumila Siberian elm tree clumping Asia sun mesic seeds, green 
fruits

Urtica dioica stinging nettle herb running Europe sun to part wet to 
mesic greens

Vaccinium angustifolim lowbush blue-
berry shrub running North 

America sun mesic fruit

Vaccinium corymbosum highbush 
blueberry shrub clumping North 

America sun mesic fruit

Vaccinium vitis-idaea lingonberry shrub clumping Europe sun mesic fruit

Vaccinium myrtillus bilberry shrub running Europe sun mesic fruit

Viburnum opulus highbush 
cranberry shrub clumping Europe sun mesic fruit

Vitis labrusca fox grape woody 
vine sprawling North 

America sun mesic fruit

Vitis vinifera grape woody 
vine sprawling Europe sun mesic fruit, leaves 

stuffed

Wisteria sinensis wisteria woody 
vine sprawling Asia sun mesic

X Sorbaro-
nia Shipova tree clumping hybrid sun mesic fruit

X Sorbocra-
taegus

mountain ash 
x hawthorn tree clumping hybrid sun mesic fruit

Zanthoxy-
lum americanum prickly ash shrub running North 

America sun mesic spice (fruit, 
leaf)

◉ ◉ ◉
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Extracting the heat from compost to heat showers, a technique we have 
employed in various locations in the past when needs arose.

Jean Pain Compost
Over the years, we have used small compost piles 
to create hot water for showers for courses we have 
held in places lacking other facilities and when 
living off-grid. The heat generated from composts 
is an incredible resource, but the work of Jean 
Pain always interested me deeply as his systems 
were entirely wood and water-based. Whilst Pain’s 
writings are readily available, I  was curious why 
nobody was really utilising this truly regenerative 
technology. I  took a  trip to the south of France 

many years ago to meet with Etienne Bonvallet, 
who continues to run the family wood chipper 
construction business. Etienne was Jean Pain’s tech-
nical collaborator in many of their experiments and 
so I wanted to hear more specifics from the source. 
Many people are now experimenting with compost 
power around the world, led perhaps by the 
German based company Native Power. Many have 
adapted the methodologies to utilise manures. Jean 
Pain’s method involved simply wood chip, chipped 
to a  regular and fine particle size for increased 
surface area. The wood was chipped fresh, no more 
than a week after cutting. Whilst they initially used 
brushwood from forest thinning as fire prevention, 
the diverse nutrient from different parts of the tree 
are ideal. Mixed species are ideal, but no more than 
15% pine or resinous species are recommended. 
Etienne insisted the main problems he had observed 
were using older material and not getting enough 
water into the pile. At Ridgedale we found 1 m3 of 
wood chips can absorb 700 L of water, but it takes 
several days for this to happen. In order to catch and 
recycle the water to enable the process we used a tarp 
that drained into a submerged tank and used a sump 
pump to continually cycle the water. You need a lot of 
material to make a sizeable pile. For our initial exper-
iment we made a 30 m3 pile, with 2 central water pipe 
columns in which 300 m of 40 mm diameter pipe 
was wound. In retrospect, flat coils with 25 – 30 cm 
layers of material between them up the pile would 
lend itself to easier dismantling. We anticipated the 
outer 80 cm would act purely as insulation, however 
within a couple of weeks, temperatures 45 cm inside 
the pile were over 50ºC, with inner temperatures 
reaching 65ºC. The pile maintained temperature for 
over 11 months and the resulting compost is perfect 
for use in tree planting, mulching tree systems 
and can even be utilised in field cropping. Most of 
Etienne’s customers are French and Belgian farmers 
who rely on this wood-based compost as their sole 
fertilisation source.

In a  'land of trees' our main limitation here is 
finding enough material that is not spruce. Our aim 
is to integrate this technology with a water based 
heating system in the house and attached green-
house, both of which are planned but we are yet 
to implement. Using wood for cooking and space/
water heating is still the most robust and reliable 
system for domestic purposes, and to be able to 
integrate compost heating and reduce the combus-
tion of that wood over the winter whilst making 
farm scale compost a worthy pursuit.

Preparing pipe for hot showers inside a Berkeley style compost.
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Etienne Bonvallet still runs the family 
business making quality wood chippers.

Setting up a site and chipper with Jo to 
create our own Jean Pain compost pile.

Collecting huge amounts of woody 
material, waste from arborists in our case.

Filling the inner core of our pile. We 
created 2 columns to hole the coils.

Water draining into sump and being 
continually pumped back into pile.

First coil assembled with cage for second 
coil constructed. Note tannin rich 
leachate.

Pipe network complete and connected 
as the second column is filled.

Adding layer after layer; this pile was  
30 m3 of compressed and saturated chips.

I  left the area, but when I returned 
18 months later, amazing compost 
remained.
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growing Mushrooms 
outdoors on logs

Timber species for saprophytic mushroom 
cultivation in Sweden

Timber Suggested Species

Oak
Reishi, Shiitake, Lions 
mane, Oyster spp. 
Turkey Tail

Alder Shiitake, Oyster spp. 
Turkey Tail

Willow Oyster

Aspen Shiitake, Oyster spp. 
Turkey Tail

Ash Shiitake, Oyster spp. 
Turkey Tail

Birch Oyster spp. Turkey Tail

Douglas Fir
Chicken of the woods, 
Turkey Tail, Phoenix 
Oyster

Spruce
Chicken of the woods, 
Turkey Tail, Phoenix 
Oyster, King Stropharia

When cultivating mushrooms outdoors , the logs 
need to be inoculated before wild species colonise, 
and it is generally recommend to have a  short 
seasoning time of 2 to 4 weeks before spawn is 
introduced. Once inoculated, the logs are stacked to 
promote spawn running, with a shelter space under 
trees being ideal. A shelter will help to prevent drying 
during the warmer summer months and will also 
offer protection from winds and frosts later in the 
year if tree cover is lacking. Access to water is also 
required as the logs benefit from regular watering. 
Good tools make the work very fast. We use 
thumb inoculators which allows us to use sawdust 
spawn. This is more economical, facilitates better 
spawn runs and using an adapted angle grinder is 
much quicker work than plugs and standard drills. 
A  battery powered angle grinder facilitates field 
work, and the hand inoculation tools load the exact 
amount of spawn into the corresponding holes left 
by the drill bits. A portable stove for melting wax 

is helpful, we find you need around 1 kg of wax for 
25 to 30 logs of the size you see pictured. We stack 
the logs in the riparians where they remain moist 
and shaded. Mushrooms form late in the season 
here, and, due to the climate, take longer to run 
and fruit than in warmer climates further south. 
Some species take 2 or 3 seasons to get going in our 
experience. We store logs near the stream to enable 
soaking and ‘forcing’ the logs for fruiting. We soak 
them for 24 hours then restack them. When flushes 
of mushrooms begin, it is important to visit the logs 
very regularly as mushrooms spoil or get attacked 
by slugs quickly.

Fresh Shiitake from alder logs. Logs fruit over multiple years.

Nameko has a slightly gelatinous coating, often used in soups and miso.
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Thinning Alder from the riparian for stock material.

Holes drilled every 10 – 15 cm in zig-zag pattern for inoculation.

The basic tools needed to efficiently inoculate logs with sawdust spawn.

Wax capping the inoculated sites to retain moisture.

Stacked logs ready for inoculation, which should happen quickly.

Using a thumb inoculator to precisely fill holes level to the wood surface.

Melting wax on a BioLite stove in situ; simple and effective.

Logs stacked in shade, note stapled metal ID tags.
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colonise, they also yield over a longer time, typi-
cally several years. Here in Sweden we have grown 
them on alder and birch, and more recently have 
been growing them in spruce woodchip. Given the 
easy access to spruce chip, which we consequently 
use for our market garden pathways, this opens up 
the possibility to have all our pathways producing 
an edible crop. As we walk along the centre of the 
pathways, compacting them continually, most 
mushrooms typically appear on the fringe between 
the bed and the path. Vegetables growing alongside 
the mycelium appear to grow fine, and I have heard 
people claiming vegetables grow better with the 
presence of the fungus. I do not doubt this, but it is 
too early for me to have any useful data in this regard.

We inoculate at a rate of around 2 to 5 kg sawdust 
spawn per 10 m2  woodchip pathway, about 15 cm 
deep. (For straw, 0.5 kg of sawdust spawn will suf-
fice for a 25 kg strawbale). Once mother patches are 

growing Mushrooms 
outdoors in Beds

King Stropharia (Stropharia rugosoannulata), 
grows well in hardwood chip or on straw within a 
garden. These potentially giant mushrooms fruit 
in temperatures as low as 4°C and we have had 
crops during heat waves with temperatures over 
30°C.  With several flushes in the season, they 
can be regarded as a regular cropper. You can 
also mix straw and woodchip for faster cropping. 
Pure straw beds will yield mushrooms within the 
same growing season, with woodchips taking two 
seasons to fruit for us here. This may well be due 
to the mother bed being located in fairly dense 
shade under the oak trees outside our house. These 
saprophytes seem to like partial sunlight. Whilst 
woodchips are much denser and take longer to 

King Stropharia is prolific and easy to grow in woodchip.  I see great potential for this mushroom as a bonus crop and nutrient cycler for small 
farms and in particular no-dig market gardeners utilising the deep woodchip pathways such as we have on our farm.
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Stem butts with root-like rhizomorphs visible.  These can be cut off when 
preparing to eat the mushrooms and either planted or propagated in 
damp cardboard.

established the mycelium can be spread at no fur-
ther cost. We lay down the initial crumbled sawdust 
spawn on woodchip pathways that are about to be 
re-surfaced with fresh chip, a process we repeat 
every five years of so in the gardens to keep the 
pathways level with the beds. The woodchip is laid 
10-15 cm deep on top of the mycelium and then kept 
moist over the next week with the garden irrigation 
system. The woodchip and thick compost hold 
water very well, never drying out even in the height 
of summer. Fully colonised chip can be removed 
and used to inoculate other patches, allowing you 
to keep growing in perpetuity if you manage it well.

Another propagation method uses the stem butt 
of the mushroom. Once the mushrooms are har-
vested for eating, this is can be cut off and planted 
to expand the mushroom patch. This method is 
suitable if the mother patch is still colonising, but is 
a slower method to quickly grow your patch. 

We use around 60 m3 of spruce woodchip every 5 years in the market gardens. At 50% moisture content, the loose chips will weigh around 320 kg/
m3 giving totalling around 20 tons of chip. Total yields of King Stropharia can be 10 to 20 % of the original weight of the moist substrate, potentially 
2 or more tons of fresh mushrooms growing up alongside the edge of vegetable beds over the following few years.
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CHAPTER 8

Building up  
Infrastructure
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CHAPTER  8

Building up Infrastructure

We are not expert builders but we are handy enough 
to meet our own needs with carpentry, welding, 
plumbing and some electrical jobs. Whatever we 
lack in expertise we make up for in sourcing free 
resources and creatively utilising them. This chapter 
is not about technical building, it is a consideration 
of the developments we have made to run the opera-
tions we do, to inspire others in how we can build 
up a farm without investing wildly. It has been vital 
for us here. I always suggest that people looking for 
property spend no more than 40% of their budget 
purchasing land if they want to develop a farm effi-
ciently. Bear in mind we had buildings that despite 
being old were in full working order and a house we 
could live in immediately. It costs more to develop 
a farm than you might plan for, even if you plan well. 
Finding low cost ways to develop infrastructure is 
important for most people.

We applied for different development works and 
received planning permissions for all we have done, 
despite the simple and perhaps culturally uncon-
ventional manner we have gone about things. This 
was perhaps eased by our rural location. One of 
the great benefits of living in an affluent country 
like Sweden is the quality of its waste. Another 
positive aspect of this country is the sheer scale of 
monoculture spruce plantation. With an entirely 
mechanised industry, there is a total lack of man-
power to pick up industrial pallets of timber that 
have been knocked over. We first discovered this 
resource at our local timber yard when searching 
out sources for wood chip mulch prior to our tree 
plantings. Seeing endless piles of fresh and rotting 
timber led me to enquire about what they did with 
this biomass. That led to the returning later that 
afternoon with a trailer and picking up hundreds 

Farms can be bottomless pits that swallow money. Creatively using waste resources has allowed us to scale rapidly.
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of the 5 m lengths of timber, which we used to 
convert the upstairs of the barn to a liveable space 
in the following days. Ever since then we have been 
collecting free and weathered damaged timber, 
which I would estimate in the order of €20,000 of 
value so far. We have used this to build all manner 
of infrastructure from animal shelters to human 
infrastructure that has made it possible for us to 
host people and animals at the farm. I  calculated 
on one trip in the time it took to leave the farm, 
load the trailer with timber, drive back and unload 
(looking at the market value of that wood), it was 
the equivalent of getting paid €2,000,000 a  year! 
When opportunities like this arise, farming seems 
futile, and everything non-essential on the farm 
can be put down in an instant to utilise a  longer 
term resource reward.

The actual timber trees on our farm, a couple of 
hectares of monoculture 70 + year old spruce trees, 
are valued at €20,000 wholesale if a company came 
and clear-cut the entire lot. With a €5,000 invest-
ment in a sawmill we could turn that timber, over 
time, into planks worth over €1,000,000. Whilst we 
could not sell that quantity of lumber, it is a clear 
illustration of the single most profitable act in any 
industry. There is huge money in milling wood into 
lumber, and on an industrial scale that brings with 
it industrial-waste. To make small farms work, we 
need to intercept as many waste streams as pos-
sible to be able to create the farm developments we 
envisage at affordable cost. Whilst we are invest-
ing constantly into the farm, we are doing this on 
a  shoestring budget, especially in Swedish terms. 
This approach to creative resource use makes up 
a big part of what we are about and what makes this 
place work.

A part of our business is education, as it has been 
for many years as we see that we need a whole new 
generation of entrepreneurial farmers getting onto 
the land. Whilst we certainly do not run a ‘free for 
all’ for people to come and have a go doing what-
ever they please, we do try to set up educational 
experiences that allow people to get their hands 
dirty and learn through trial and error. Inevitably, 
a natural consequence of this is that developments 
perhaps may not last as long as they might if built 
with a bit more skill, but this free resource allows 
us much flexibility in this regard. It is a  trade-off 
we are more than willing to make, because it makes 
development so rapid and that simple ‘do-able’ fac-
tor leaves people inspired and empowered to go off 
and start developing their own places.A sight to behold. Free wood equals a veritable farm accelerator fund.

This haul of timber was discoloured on the ends, and we purchased it 
at delivery cost only.

Timber collected in 2 hours yields enough floor for a 150 m2 barn.
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I have come across some absurd things in my time, 
but perhaps the one that tops it all in this regard 
was a top-of-the-range Stihl chain saw salvaged out 
of a dump, thrown away because it was apparently 
not working. All it needed was a new air filter! We 
have seen this pattern repeatedly, and in Norway 
(an even more affluent nation than Sweden), it is 
simply incredible what can be picked up on a day 
trip at petrol costs alone. Often people purchase the 
new years model of whatever, and give away the old 
one freely, if you collect it. 

We picked up a brand new Jotul stove for our house 
that had never even been lit, relinquished because 
the previous owner discovered their chimney no 
longer exited their roof and had been cemented up 
after carrying it up 5 flights of stairs. It is truly amaz-
ing, and something that really facilitates projects like 
our own amidst the limiting financial constraints of 
the country we are operating within. Places like this 
could really use a full-time resource collector armed 
with a vehicle and trailer, and we do this as much as 
we can. From compost reactors to entire buildings 
free to dismantle and take away, glasshouses to silo; 
the list is endless. It is something to seriously con-
sider in planning when starting up a farm, because 
if you have the time, nearly everything you need 
to develop a farm like ours can be obtained either 
cheaply or for free in exchange for time. 

Such was the case with the wood chips we used to 
mulch our trees in the first season. We had intended 
and budgeted to pay for a couple of hundred cubic 
metres of wood chips, but on arriving to inspect it we 
saw piles of ungraded lumpy material and enquired 
what would happen to this. It turned out we could 
have it at transport cost alone, (which in Sweden 
is not insignificant), but it saved several thousand 
Euros that year. Naturally, ungraded wood chip 
is harder to deal with, as a  pitch fork sticks in to 
lumpy pieces. But that is a small price to pay in the 
context of saving that much outlay at a time when 
the farm needs endless inputs of financial capital.

Farms can quickly become a  bottomless pit 
regarding spending. There are so many things we 
would like to do better, would like to do faster but 
in the overall financial planning we need to plan 
tightly for the year ahead and for the following few 
years. We all know it is very hard to make a good 
living farming in a respectful regenerative way. It is 
possible but its resourcefulness, creativity and plan-
ning that make it so. For example, analysing the 
costs of owning a tractor versus renting one when 
needed or making hay versus buying in hay have 
led us to farm by ATV.

Joe teaching Niklas how to approach free hand chainsaw sharpening.

Snedding winter's fallen trees in preparation for barn construction.

A simple shave-horse facilitates more scrap being made useful.
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We removed the traditional overlapping planked 
floor from what was once the hayloft, and installed 
a new floor with free timber. A friend had offered 
to put in blown cellulose insulation at a really good 
price for us, and so we prepared the wind fabric 
liner that holds the material in. Once insulated, 
the space was lined with plaster boards and a few 
windows were sourced from the dump that fitted 
into the openings where hay would once have been 
brought into the barn.
We built a  staircase at both ends and the job was 
done. It is wonderful to have a  large and multi-
functional space made available at a very low cost. 
The building remains one of the coolest spaces 
during the hot summer months, and retains heat 
well in the shoulder seasons, so it has been of great 
use with visiting groups and unpredictable weather.

BARn ConvERSIon

We managed to convert the upstairs part of this barn, 
including insulation, for around €2,000, giving us 
150 m² of space. We can comfortably house people 
and also use it as a  social space. When we limit 
ourselves to the available budget and the budgeting 
plan we have created, it is the creative resource use 
and recycling or ‘upcycling’ of materials available 
in our local area that allow the plans to develop 
rapidly in the way they have here. It decreases risk, 
and after all, the people using the spaces here at the 
farm are coming to learn about farming. We are not 
a hotel, and people generally do not expect five-star 
spaces. They expect a working farm, they want to 
learn about what is going on for real, and that is 
what we focus on. 

The old hay loft was painstakingly cleared in order to renovate.

A floor entirely made of free timber.

New stairs at either end with doors cut into the timber frame.

Recycled blown paper fiber insulation with plasterboard covering.
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CoRE TEAM RooMS

Employees or interns stay with us for 6 months of 
the year. Due to the longer duration of their stay, we 
provide individual rooms. They may be small and 
simple, but comfortable and allow a  little private 
space in what is otherwise a very social experience. 
We live and work in very close quarters with each 
other, so we find privacy essential to maintain 
wellbeing. The magazine was once a  grain and 
root vegetable store and where home slaughter was 
carried out by the previous owners. We transformed 
this into 4 separate rooms, entirely constructed 
with single dimension free timber. These rooms 
ended up costing less than €300 and give space for 
4 people longer term. Using free timber to create structural walls in the magazine.

Getting creative with single dimension timber.

Low cost conversion of spaces has allowed us to host people quickly.

Another fine sunset after sauna and time to reflect on the day that passed.

Simple yet warm and comfortable spaces that can develop over time.
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MoBIlE SAunA

We love mobile wagons, which are often lying 
around people's farms and properties and fulfil 
many functions on a farm. We swapped this wagon 
for a  bargain 4 meat chickens for the foundation 
for a cheap and mobile sauna that we can even take 
to our local lake on special occasions. Holding 15 
people at a  time, it is a  great way to get a  whole 
group of people clean. This sauna cost us €1,700, 
half of which was the cost of the stove and insulated 
chimney. The floor was an offcut of vinyl lying in 
our barn and timber. Saunas are a great match to 
ending a day of farm work, and we fire this up every 
single day during the summer months.

An old mobile work cabin swapped for 4 meat chickens.

Using free timber to create benches. Angled ply floor aides drainage.

Many important discussions and decisions happen in this space. We purchased some cladding and built the space for 15 people.
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of glass and a  turf roof over plastic sheeting, this 
structure cost basically nothing to build. With the 
surrounding soil prepared for willow cuttings, the 
area is covered with landscape fabric to give the 
cuttings a head start. Their roots can be contained 
on the outside perimeter if desired, and they will 
travel into the chamber area through the netting. 
Once established the willow can be coppiced for 
chipping or basketry, etc.

BRoIlER PEnS And  
Egg MoBIlES

You could easily spend €150 – €300 building each 
new broiler pen. Over time you will probably find 
ways you would like to modify the pens, such as the 
weight for ease of movement and subtle variations 
to adapt the design to your specific climate and land. 
We have been through several iterations as different 
people constructed slightly different models as we 
scaled up productions. We have eventually settled 
for treated timber as the structures are in constant 
contact with the ground. We use a very lightweight 
frame of 28 x 45 mm section timber and use bolts 
in place of screws for longevity and ease of repair. 
These structures are strong enough to take my 
weight standing in the centre of the frames and are 
light enough for anyone to be able to move them 
with ease. The benefit of these light frames is that 
they flex slightly with undulating ground and that 
minimizes gaps where young birds could escape.

All our project designs seem to begin as sketches 
in a note pad, in fact we have filled over a dozen 
detailing every single thing that has happened on 

TREE Bog CoMPoST ToIlET

Whilst most old Swedish farms have simple 
outdoor compost toilets with a  bucket that is 
emptied to a secondary pile to mature, we needed 
to build further facilities. The optimal toilet, in my 
mind, does not need to be emptied. In our climate, 
willow or birch have hungry surface feeding 
roots that, once established, can literally consume 
a  steady inflow of nutrient. This simple Tree Bog 
has two sides, to be used alternately if a big group 
comes and the pile builds up. You still add some 
carbon material after you have done your business, 
as with any other compost toilets. We use chicken 
wire buried in the ground 40 cm to stop rodents 
from burrowing in. With a couple of scrap pieces 

The beginnings of a tree bog compost toilet to expand our capacity.

Adding a turf roof to the structure before painting with the classic red. How nearly everything begins at the farm: sketches in note pads.
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our farm over the years. If they were legible, I would 
love to publish these, as I think a lot of insight could 
be gleaned from the progressive diagrams, calcula-
tions and ramblings! Our Egg Mobiles began in this 
way too, and we designed them to meet the towing 
capabilities of our ATV, as we did not want to have 
a tractor on the farm. Each Egg Mobile houses up 
to 400 birds and are moved every single morning. It 
only takes about 20 – 25 minutes to move the flock 
of 400 birds. The cost of our Egg Mobile design 
is around €1,500 using scrap timber and buying 
standard dimension roof sheets available locally. 
More details of the pen and Egg Mobile designs are 
available in the relevant chapters. The key is making 
enterprises that yield profit immediately, and so you 
have to hustle and get creative with the resources 
around you. Low weight bolted pens have become our standard.

Raising 1,000 birds in our modified wheeled pens and poultry nets.

A new Egg Mobile being constructed in the yard.

A fleet of broiler pens passing through silvopasture lanes.

Moving pens up to the pasture ready to receive birds from the brooder.
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Low-cost roll away nest boxes to ensure clean eggs.

A new flock tentatively exploring their new environment.

A Gobblygo made of free timber and an old scrap trailer chassis.

goBBlygo And SHAdE MoBIlES

Old caravan trailers and trailer chassis have so 
many applications when you are working with 
livestock on a grazing plan, as well as general appli-
cations around the farm. From IBC trailers to shade 
mobiles, animal shelters to portable kitchens and 
tiny homes. Having mobile infrastructure makes 
shifting things around the farm yard very simple, and 
this is something we have appreciated as we develop 
and scale up the operations at the farm. Our turkey 
Gobblygo was built on a  trailer chassis we picked 
up for free, and constructed entirely of free timber, 
costing us nothing but a 10 km car ride and labour. 
It forms the basis of raising up to 200 turkey poults 
on pasture, with the only additional equipment 
being 2 poultry nets, a solar-charged energiser 
and water hose. We overbuilt the frame and bolted 
it into the chassis as the weight of 200 roosting 
turkeys becomes over 1,000 kg at the weights we 
raise them to. The roof is covered with scrap woven 
landscape fabric that we had lying around the farm. 

The shade mobile is a  mobile tree mimic, and 
doubles up as a  scratching post whilst carrying 
salt and minerals. We built it onto a vintage horse-
drawn logging trailer that was at the farm when 
we bought it. It is light enough to move by hand 
on a day-to-day basis, but can be connected to the 
ATV whenever needed. If you do not have trees in 
your pastures, or access to adequate shade in the 
surrounding areas this is something you should 
consider. Obviously, a large herd would need a sig-
nificant structure, at which point a 4X4 or tractor 
would be needed to pull the structure.

The ‘mobile tree’; a shade mobile and scratching post for livestock.
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SEEdlIng RACKS

As we scaled up the market garden, we needed 
quite a lot of space for starts. All of the racks here 
were built for free, save the cost of the screws. It is 
very liberating to be able to walk outside to a huge 
pile of timber and just focus on creation rather 
than concerns over cost. These racks are designed 
around the different tray sizes we use, so that each 
shelf can be filled completely, to maximise the use 
of our small lean-to greenhouse which we use to 
start all plants in an energy efficient way. Using 
vertical space made most sense to us, to reduce 
the volume of the space that needed heating as it is 
often −20°C when seeding begins in March. They 
serve as microgreen racks the rest of the year.

lEAn-To BARn ExTEnSIon

We built this lean-to barn in a week with very cheap 
second quality wood and roofing sheets, nails and 
logs from our own forest. It is about 80 m² and 
cost us €800, most of which was the roofing cost. 
Incidentally, whilst the roofing was marked as 
seconds, we could not find fault with it. Normally, 
we build most things with screws, but when the 
same company offered 10 kg boxes of nails of all 
different sizes for €2 each, we naturally adapted 
our plans. The barn serves as winter shelter for 
the larger animals, as permanent indoor access is 
required here in Sweden, regardless of breed. We 
use transparent panels in the roof to create more 
light and a deep litter with peat moss or straw on 
the earthen floor.

Framing with cheap discoloured timber and logs from the forest.

Clear panels allow more natural light for the livestock. The seed racks for all our market garden starts.

This lean-to barn ended up being a fantastic €800 investment.
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The beginnings of the garden wash-station and winter car port.

A dedicated wash and pack station is essential for market gardening.

Tool boards keep mess out of the workshop and keep everything right 
where it is needed in day-to-day field operations.

PACKIng STATIon And Tool BoARdS

Our packing station doubles up as a  carport for 
six months of the year, and so we chose a  central 
location in the middle of all the beds close to our 
chiller that also made sense for parking a  vehicle. 
Due to the height constraints when building onto the 
house wall the roof is relatively flat. For this reason 
the timbers needed to be of sufficient dimension 
for the heavy snow load that accumulates in winter. 
We purchased four treated timbers for the uprights 
and built the rest of the structures with free large 
dimension timber we acquired because the ends had 
greyed with exposure to sun and rain and so it could 
not be sold.

The structure is still not finished. It will be clad 
on the walls like a barn, but we have been waiting 
for more free timber suitable for the job. Lights and 
electricity have been installed in the roof along with 
the folding benches you can see to the left. These 
wash stations fold up and secure into the roof of 
the structure over the winter with the legs above the 
height of a vehicle. Our packing bench is moved to 
a barn to free up the space. Water from the station 
drains by means of the green tarpaulins secured 
under each bench which collect into a gutter lead-
ing them into beds with perennial crops. A gravel 
floor helps with dispersing any water during the 
washing process. This is another structure that cost 
a few hundred Euros and performs multiple func-
tions for us. That is the way I would recommend to 
approach infrastructure; low-cost and performing 
as many functions as possible.

A large infrastructure project around the village 
was to bury the high voltage electricity cables sup-
plying the village under the ground. This gave us 
access to multiple telegraph poles, which are suit-
able for many purposes on the farm. We have used 
them to create bridges across the stream in multiple 
places, and because they are treated so permanently 
we were able to cover them with soil and turf to 
make them attractive whilst also bearing the weight 
of larger machines.

Another use has been in the creation of tool 
boards in each set of gardens as you see on the left. 
These structures are built around the dimensions of 
a single marine plywood sheet with a simple tin roof 
extending out from the front and back. We keep the 
most used tools on the front and have baskets on 
the backside for row covers and insect nets. Having 
a  set of tools in each garden minimises wasted 
movement and keeps mud out of the workshop.
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PolyTunnElS And  
CATERPIllAR TunnElS

Polytunnels are fantastic structures not only for 
growing vegetables or housing livestock, covered 
with different material, they can also make cheap 
barn storage. One thing to consider when installing 
a permanent polytunnel is drainage. This is critical 
for creating the right environment for plants, and 
even more so for the housing of animals over the 
winter. On the image below you can see the instal-
lation of drainage on the pad where we constructed 
our larger tunnel which we use to house chickens 
over the winter and then fill with tomatoes in the 
summer. Just off to the right of the frame is the lean- 
to barn, and water from the main barn and this 
additional lean-to run-off onto the slope which has 
a high amount of clay in the topsoil. We have dug 
a trench 60 cm deep at both ends and on the uphill 
side of the tunnel which has perforated drainage 
pipe in the bottom with the trench backfilled with 
gravel. This serves to carry excess water away 
leaving the pad under the control of our irrigation. 
In the summer, when we are growing tomatoes, 
we use drip irrigation which is supplied through 
a  pipe that leads to the livestock barn. If keeping 
larger animals in tunnels, it is recommended to use 
venting ports in the actual roof to ensure moisture 
levels are not too high.

Polytunnels can be assembled permanently with 
a slight slope along their length, but not across their 
width, as this seriously undermines the structural 
integrity.

1,000 tomato plants establishing after a winter full of poultry.

Caterpillar tunnels are cheap and quick to set up and move.

Installing drainage outside the new tunnel  extremity. We have made these tunnels available for EU growers.
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Niklas cutting an aperture in the house wall to install a door.

Pre-painted timbers designed around the recycled glazing dimensions.

lEAn-To  
nuRSERy

A  South-facing lean-to greenhouse is one way to 
combine some passive heating for the house with 
a  low energy way of maintaining temperature in 
the nursery. We dug the foundations 80 cm into 
the ground to help prevent the space from freezing. 
Whilst this does not heat the space it does give us 
a slight buffer. We heat our house with a single wood 
stove on the other side of the back wall and have 
installed a  thermostat-controlled fan that blows 
excess heat into the greenhouse. When seeding 
begins, it can still be very cold outside and so this 
is not sufficient to maintain our ideal growing 
temperatures which are around 18°C. We manage 
to maintain this through a small greenhouse heater, 
which also works on a  thermostat and the small 
amount of heat generated by the T5 fluorescent bulbs 
that we use above the seed trays on the growing racks.

This whole structure cost us about €1,500 to 
build, all we paid for were the concrete blocks, 
cement, gravel and some paint. The glazing for the 
roof is bulletproof glass from the Stockholm police 
station, with single pane glass in oak frames from 
the same place. These were exchanged for the work 
of taking them down in a  renovation project. As 
our house is a timber-framed structure, it was easy 
to create an aperture so that we have a door directly 
into the greenhouse from our sitting room. This is 
perfect for the initial seeding and monitoring of the 
crops. Access at either end of the greenhouse from 
the outside is used for day-to-day operations in the 
summer as well as venting in the very hot months. 
We built some simple screened door frames to 
restrict access from cats and birds, which slotted 
into the open doors.

As we begin renovating our house, one big 
change will be the introduction of a  wood-fired 
hot water heating system. Wood is still the most 
efficient way to heat water and space and with 
a fire burning for six months of the year it makes 
sense to capture every bit of the energy possible. 
This will better distribute heat more evenly around 
the house and allow us to heat a 1 – 2,000 L storage 
tank. We plan to have a separate heat exchange and 
glycol loop that runs into the greenhouse and can 
be used independently to the rest of the system. 
Once this is installed we should need no additional 
power to keep the greenhouse at optimal growing 
temperature throughout the entire year, facilitating 
micro-green production even in the deep winter.The typical conditions when seeding begins in the spring.
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SIMPlE APPRovEd  
SMoKIng fACIlITy

The smoker is a  recent addition built out of free 
timber and some scrap insulation left over from 
the tree house build. A  kind neighbour who 
shared expertise in smoking meats for the last 30 
years helped us plan the general dimensions of 
the structure to accommodate around 50 chickens 
a  week. It is heated with an old electrical sauna 
element which kicks on after an initial fire to ignite 
the alder sawdust we use for smoking brings the 
structure up to temperature. This structure cost us 
€200 and allows us to turn birds with skin damage 
from the plucker, for example, into premium 
products, which sell for double the kilo price of 
fresh birds. 

A super low cost smoking room built to smoke 50 broilers.

The finished product cooling in the smoke.

SlAugHTER fACIlITy

Our processing unit is one of the cheapest 
approved slaughter facilities in Europe. It allows 
us to capture the value of the poultry we produce 
on the farm by avoiding a middleman. It was built 
out of an old working cabin which cost us €200. 
These cabins are generally quite easy to find and 
are fantastic resources as they are already lined 
with vinyl flooring, are well insulated and usually 
have lighting and plumbing installed. From large 
chilling spaces to indoor mushroom production, 
slaughter facility to intern bedrooms, potential 
uses are endless.  They are also portable, you could 
pick up this unit on a  truck move it to another 
farm if you wished to.

Niklas getting to grips with a chiller installation manual.

Final aspects of installation being carried out by a certified technician.
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gRAIn SIloS

If you are buying grain or poultry feed in any 
significant quantity, investing in silos will immedi-
ately pay for itself. Old silos are generally available 
cheaply second-hand, and will likely cost you less 
than the actual transport. We purchased the two 
metal silos seen here for €500, but invested slightly 
over €1,000 in making a concrete pad strong enough 
to support the intense load under each of the legs. 
Each silo can hold just over 4 tonnes of feed, and 
we use one for broiler feed and one for layer feed. It 
just so happens that they need refilling every three 
months at the scale we produce at, which happens 
to be the maximum recommended time to keep 
poultry feeds to avoid rancidity. We saved €5,000 
in the first season we put these in place, illustrating 
the savings potential of buying food in bulk.

The cheapest way to build a silo from scratch is 
to construct one out of 120 x 45 mm timbers and 
standard plywood sheets as you see below. We use 
this for organic grain that we buy from local farm-
ers who typically deliver in 10 m3 trailer loads. We 
use a  simple electric screw to fill the silo, which 
is bolted together and reinforced with heavy duty 
lorry straps. This silo has the disadvantage that it 
must be emptied from the top, although you could 
build a sliding hatch on the side if you had a way to 
raise the silo off the ground to facilitate emptying 
by gravity. This is no problem for us as we are mill-
ing the fodder daily with the mill located next to 
the silo. Using standard dimension ply sheets this 
silo holds 10m3 of grain, which weighs 650 kg/m3. 

Processing birds in our low-cost fully approved poultry unit.

Storing feed bought in bulk can make a huge impact economically.

A local organic grain producer dropping off 10m3 of wheat and oats. The lowest cost way of building your own silo.
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uSEd WoRK CABInS

Regenerative agriculture requires people. People on 
the ground, people planning, people monitoring, 
people networking and people selling. Because 
we run highly focused educational activities 
throughout the six months of production season, 
being able to house people comfortably and effi-
ciently is an important part of what we do. There 
are so many ways to go about this, with innovations 
in transforming shipping containers, portable 
structures and finding ways around restrictive 
planning regulations to free up possibilities on the 
farm. Due to the amount of activity that needs to be 
compressed into our six month production window, 
everything ends up being a trade-off between time 
and money. For this reason I like to try and acquire 
infrastructure that can easily be re-purposed or 
upcycled. As I  mentioned before, working cabins 
come with many benefits from previous installa-
tions and can easily be adapted for multiple uses on 
the farm if you do not have existing infrastructure.

For those who are not inheriting existing farms, 
and starting on a shoestring budget similar to us, 
the cost of building new permanent infrastructure 
is prohibitive. When you are paying off debts with 
vegetables and eggs you have to be realistic about 
the extent of debt you can comfortably take on. 
These structures are really easy to install. We use 
120 x 45 mm timbers nailed together to create 
a stable foundation without the need for concrete 
or other expenses. Using a  simple laser level, you 
can set these footers to create drainage that works 
with the existing plumbing of the structure. To the 
left you see the foundations of the slaughter wagon, 
which we laid down with a fall of 2 cm across the 
length to work with the existing floor drainage.

These wagons are also ideal for accommodating 
people short-term with the simple addition of beds 
or bunk beds. The life can be prolonged by putting 
a  simple frame and additional tin roof over the 
structure, which can also help it blend into the farm 
surroundings. We also use the same sort of wagon 
for an outdoor kitchen for our interns to have a bit 
of independence. As there is existing lighting, 
electrics and plumbing it is a very low-cost way to 
create such a space without planning concerns.

All the wagons on our farm cost us €200 each and 
the cost to deliver and place them on the footings 
was around €500 using a  crane lorry from a  local 
transport company. They were a very good deal, as 
they have created so much value on the farm.

Building cheap foundation blocks for the poultry slaughter facility.

Levelling the foundation to create desired drainage in the wagon.

A view inside the wagon that we converted to the slaughter facility.
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A TIny HoME

Having lived a low-impact simple life for nearly 
half my life with a simple wood stove for heat and 
cooking, I have had the great fortune to build many 
diverse homes from tree houses and yurts, converted 
buses, boats and wagons, such as this old German 
circus wagon. I  purchased the wagon, which was 
once hauling a ghost train for a circus, when I first 
moved to Sweden. It is extremely well built with oak 
framing and larch cladding all held in by nearly 50 
kg of brass screws that would have all been inserted 
carefully by hand. With such a major change in my 
life moving to a foreign country, I knew I wanted to 
move here without relying too heavily upon anyone 
because I knew my circumstances might change at 
any point. I originally only came to Sweden to teach 
a  two-week course as I  was already on a  journey 
looking into interesting and practical regenerative 
solutions around Europe at the time. A  couple of 
days after the course ended, I bought this beautiful 
wagon and made a trip to the UK to purchase all the 
materials needed to turn this into a self-contained 
and potentially mobile living space. 

Having had several narrow boats on the canals in 
the UK in my younger years, I was familiar with the 
nature of the space and the necessary materials and 
sources for the plumbing and 12 V electric systems 
needed to convert this into a fully functional living 
space. In this climate, it is even more important to 
either make structures fully breathable or totally 
sealed with manually-controlled ventilation. Given 
the relatively small space, I  knew I  did not want 
thick insulation taking up most of the inner space 
on the wagon, so I opted for very high quality triple 
layered foil insulation which creates a sealed space, 
requiring adequate venting to protect the structure 
and air quality within. The higher-end quality mate-
rial is not the cheapest, but at less than 2 cm thick 
it is equivalent to 40 cm of rock wool, plenty for 
a small space with a wood stove. I chose to buy the 
materials in the UK, both because I knew immedi-
ately where to source the things, but also because of 
the better value. Coming from England, I am used 
to high cost of living, but Sweden is exceptional. 
I have found most hardware is 2 to 5 times the price 
in this country, so in renovating a wagon like this, 
even the high costs of a round trip to the UK with 
a vehicle, paid for itself several times over.

Having insulated and lined the wagon with 
tongue and groove, I  installed a  quality wood 
burner with an eco-fan to push hot air into the 

substantial storage under the floor to which I had 
built access hatches from within the wagon. The 
warm air stopped the 400 L water tank,where I also 
stored kimchi and home brewed beer in the hold 
from freezing. The hot air came back up under my 
desk giving a nice warm working space. With solar 
panels on the roof providing the power to run a 12 V 
water pump for a basic sink, high-quality LED light-
ing throughout, a car stereo for entertainment and 
charging facilities for phones and computers, etc., 
this wagon contained everything needed to live 
comfortably in a rural location. It even had a sauna 
in the far end, accessed through a hatch in the bed. 
With such a  small space the sauna heated in less 
than 20 minutes and, equally important, dried out 
as quickly. 

This is the sort of accommodation that can 
provide a very comfortable and inspiring stay on 
the farm for dedicated crew or even for rentals to 
bring additional income to the farm. Living on the 
farm should be a priority, so this kind of setup is 
a great starting point for anyone moving onto land 
without structures at very low cost. I have always 
preferred smaller homes as they are so much easier 
to manage in most regards. We worked out with 
authorities that in regards to planning permissions, 
it fell into a grey area, but if you could prove that 
it moved a couple of meters a year, it would not be 
a problem.

The condition of this old circus wagon I  bought when I  moved to 
Sweden.  It measures approx. 9 x 2.5 x 2.3 m internally.
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The oak-framed and larch-clad wagon viewed from the main door.

Using high quality foil insulation to minimise building into the space.

The finished interior with wood stove, sauna, kitchen and work space.

Removing screws, sanding and oiling the beautiful larch planking.

The tiny sauna accessed through the bed or back door.

Portholes and 12 V electrical system powered by solar on the roof.
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TREEHouSE

The tree house was built of recycled timber, and 
cheap timber that we acquired because of weather 
damage. Niklas, who has returned to the farm each 
season, helped me build this in a freezing cold week 
one December. The whole concept was born out of 
the idea of how we might create value from our 
forest whilst keeping it intact. A €1,000 investment 
that could return profit in the first year of renting 
it out, and provide more income than the value of 
the timber in the whole forest on a  year for year 
basis. One of the main inspirations was the clear 
cutting of all the hillsides around the farm, and 
the subsequent damage to soils and hydrology that 
we observe as we walk out beyond the bounds of 
the farm. Forest blocks are typically planted on 
the poorer soils found on ridge crests where rocky 
ground and the effects of large scale clear-cutting 
across Sweden are horrendous. Given the amount 
of free timber we manage to reclaim, it is hardly 
worth cutting our own trees; yet the forested (and 
cut areas of forest) make up half the landbase of the 
farm. Whilst the forest patches have benefitted from 
the introduction of pigs over the last 5 years, we are 
now allowing them to grow back into mixed broad 
leaf forest, which is naturally springing up with oak 
already showing itself as the predominant species. 
It makes no economic sense to just leave mature 
timber standing indefinitely, so we cut it with the 
aim to use the income to renovate our house and 
mark the beginning of a turn to diverse silvopasture 
across the designated ‘forest’ land on the farm. 

Framing complete and a roof to keep out the weather.

The finished tree house offers a retreat space in the busy summer.

A view of the unfinished interior; ready for wallpaper.32 mm bolts hold the platform and allow for independent movement.
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yuRTS And gERS

Personally I think yurts and gers make for fantastic 
summer structures for the farm. Whilst they 
can also be winter-proofed, as they are at ski and 
snowboard resorts with the addition of vertical 
wooden lathes attached on the wall lattice under-
neath the roof poles, for our use it is unnecessary. 
I have made about a dozen of these structures now, 
beginning initially by reconstructing what I  had 
seen at a  festival someplace in my early twenties. 
In the following couple of years, I  built several 
made of coppiced wood from the neglected ash 
coppice behind the University of Sussex. I noticed 
how donkeys on the smallholding I was residing on 
liked to eat the bark from the trees overhanging the 
fence line, and so I would throw several hundred 
poles to the donkeys and the next day all the bark 
was removed and the wood still fully intact. 

The yurts I made at that time were regularly sized 
between 5 and 6 m diameter, and I was able to sew 
the canvas with a simple hand-cranked Singer sew-
ing machine from the 1940s, which had cost me less 
than €5 at a car boot sale in the UK. The structures 
we have here are over 60 m² in floor space at 9 m in 
diameter. Technically, they are ‘gers’ (straight roof 
poles rather than steam bent poles in a yurt which 
are the only roof structure other than a reciprocal 
roof that puts weight straight down into the wall. 
We use them both as  dining area and as a  farm 
classroom. We can seat 40 people in a comfortable 
manner, and the benefit of the circular form is that 
everyone can see each other. This feels important 
to the kind of work we are doing, as we will often 
be discussing and listening to each other. There 
is something psychologically very interesting to 
inhabiting circular rooms, and I recommend living 
in a yurt at some point, if you have the chance. With 

Building the tonno with overlapping timbers glued and screwed together.

Setting up a production for the large number of roof beams.

Sewing the large roof canvas on the floor of the local school.

The team learning how to set up these graceful structures.
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no corners organising the space requires a  little 
more creativity, as we are so used to square shelv-
ing and square tables, etc., however, such a space is 
much more suited to a sense of connectedness and 
togetherness that we strive to facilitate at the farm. 

By far the best resource I have ever come across 
for building yurts as well as tipis and geodesic 
domes, is a  website called www.simplydifferently.
com. This website contains everything you need to 
know to build this sort of structure yourself.

These yurts are relatively large, yet they only took 
Yohanna and myself 2 weeks to construct from 
scratch including all the woodwork and sewing the 
canvas. The process is quite simple if a little repeti-
tive, and anyone with a basic sense of carpentry, and 
with some basic knowledge of how to use a sewing 
machine can make one of these. Our 9 m diameter 
gers cost about €4,000 each with most of the cost 
going into knot-free oak lathes for the wall lattice 
and high quality canvas. You could probably halve 
that cost using a cheaper source of wood. If you go 
out and buy such a structure in Europe it would cost 
4 – 6 times that price. One priority I always invest in 
is the canvas; essentially you making a  house out 
of plants, and the fabric has to withstand pretty 
intense weather. I  import my canvas from a com-
pany called Mitco in Scotland, who are one of the 
largest marquee and industrial fabric suppliers. 
Whilst is not the cheapest material, it is rot, fire 
and waterproof: essential qualities if you want this 
material to last. I have seen yurts made of this exact 
canvas left up year round underneath trees in the 
UK (a very damp and challenging siting), for more 
than 10 years before the canvas needed replac-
ing. That is pretty impressive for a piece of cloth! 
Planning regulations will vary greatly between 
country to country, and we did have to apply for 
planning permission for ours, as they remain up for 
6 months, yet it was no trouble for us to receive the 
permission.

In the beginning I  built the ‘tonno’, the central 
circular connecting part of the ceiling, by steam-
bending a  hand-split plank. This makes the 
strongest and lightest weight way to build such 
a structure, however, it is far easier to build it out 
of 2 layers of multiple pieces of overlapping timber. 
The downside of this approach is the additional 
weight. With such big gers as ours, there are several 
hundred kilos of timber above your head. For this 
reason, it is essential for the safety of the people 
inside to keep the vertical support posts in place 
permanently. Because we are situated in a  valley 

Lashing the khanas, the lattice wall sections of a yurt or ger.

Installing the roof beams that hold the tonno.

Thoma hunting for salvageable timber at the local sawmill.
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with a ridge line to either side of us, we often miss 
storm events as they pass around either side of the 
farm. However, once or twice a year, storms travel 
up the valley and cause mayhem at the farm. Yurt 
design has basically remained continuous for the 
last 2,000 years, as they seem perfectly designed for 
the windy steppes where they originate. The shape 
is under compression in strong winds, essentially 
making the framework stronger the more pressure 
is put upon it. However, in the case of such heavy 
timber framing in the roof, there is a tendency for 
the roof to want to twist and drop downwards. We 
added additional metal brackets to strengthen the 
connection between the roof poles and the central 
toono, to eliminate any potential twisting action. 
If you use the suggested website to build such 
a structure, there is one major flaw. In the last three 
structures I have built, the ‘roof overlap’ calculated 
by the online calculator is always 30 to 40 cm too 
short in my experience. If you are making yurts that 
need to withstand any amount of foot traffic, it is 
wise to build a base platform, which can also facili-
tate erecting the structure by defining the space the 
walls must fill. When erecting yurts, the more atten-
tion to detail is paid in the initial phases of setting 
up the wall in the circular fashion, the better the 
entire structure will follow. Having a very circular 
base within which to build up the framework means 
we can raise the structure in approximately 1.5 – 2 
hours with the team to 3 people. It is very simple to 
add a wood stove using a high temperature silicone 
flashing attached to metal plates secured around 
a hole in the central canvas cover piece if needed.

Metal bracket keep the heavy roof of these large structures from 
twisting.

Using free timbers to create permanent pads for the gers.

Daniel laying the floor of the dining ger.An old industrial sewing machine is a great resource for the farm.
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RooT CEllAR

The farm had an old arched stone root cellar mea-
suring approximately 6 x 3 m. We added a simple 
chimney and buried pipe as an air inlet to improve 
air circulation in the root cellar. Whilst root cellars 
need to have humidity to function well as storage 
places for vegetables, too much moisture becomes 
a problem. The principle here is that the chimney 
gently draws air from the cellar, which in turn draws 
air through the pipe. This pipe has a slight incline 
as it travels 30 m into the cellar, so any excessive 
moisture in the air can condense on the pipe walls 
and drip back out into the ditch. Experimentation 
may be required to find the right humidity level in 
a root cellar. 

We installed gravel over the earth flooring and 
built removable racks for root storage and to stack 
up root trainers or pots left to stratify over the 
winter. During the winter months, the cellar sits 
at around 4°C and rises up to around 8°C by the 
end of the summer. Our root and house cellars pro-
vide storage for fruit, vegetables, pickles and cured 
meats, and also act as a great place for stratifying 
seed over winter and storing dormant bare root 
plant stock prior to spring planting.

An obvious way to increase the utility of this 
space would be to freeze containers of water and 
stack the ice in the back half of the root cellar, 
something we are experimenting with for vegetable 
storage before packing the CSA boxes. The practice 
of storing ice here used to involve stacking cut 
blocks cut from the lakes in piles in the forest with 
sawdust to insulate them.

Laying a sloping ventilation pipe to the root cellar.

Adding a chimney vent to manage airflow in the cellar.

A view of the inside of the arched stone structure. Racking for storing produce or stratifying seed.
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vEHIClE ACCESS

The near completed turning circle that encroaches onto the cut forest.

Upgrading the drive way to accommodate higher vehicle use.

Laying different grades of material to create a heavy vehicle turning.

Something you may need to consider early on if 
you are changing operations from how the land has 
been used previously is access for large vehicles. 
Our farm was a  smallholding for decades, and is 
actually a portioned-off part of a farm from a his-
torical property division, quite common practice 
here as in other countries.

When we arrived and started productions here, 
there was a large amount of lorries frequently drop-
ping materials and feed as well as a lot of deliveries 
leaving the farm. Most of Sweden is made up of 
gravel roads that crisscross the forests and rural 
areas and need constant upkeep after the use of 
heavy machinery associated with both farm and 
forest. With our farm becoming a hub of activity in 
the village, we needed to construct turning facilities 
for larger vehicles, especially in light of cutting our 
mature forest.

The rural villages here have road associations, 
and so the turning circle was built out of the 
associations funds (which everyone in the village 
contributes to) and was constructed half on our 
land and half on the neighbour’s land. This associa-
tion is responsible for the upkeep of the roads as 
well as ploughing the snow in the winter which we 
all contribute towards. We are very lucky that we are 
at the end of the road, so to speak, so it was deemed 
appropriate to develop the turning circle for the 
benefit of others as well as ourselves. At the same 
time we upgraded our driveway to accommodate 
the regular inflow of vehicles and weekly deliveries. 
Because it was such a short stretch it did not cost 
a lot, but it is something that, in hindsight, I would 
have prioritised right at the beginning of the farm 
to facilitate future processes and avoid the untimely 
disturbance to work flows around the farm during 
our busy production season.

The turning circle is 35 m in diameter, which is 
quite a  significant amount of space, so plan care-
fully if you need to receive trucks or tractor-trailer 
loads on your farm. On the surface it may seem like 
a very simple thing, but we are extremely grateful 
for this development and some of our regular deliv-
ery drivers were also extremely happy as they used 
to have to turn with tight conditions. On more than 
one occasion, they could not even access the yard 
because we had egg mobiles being constructed or 
some other project going on. 
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CHAPTER 9 

fencing
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CHAPTER 9 

fencing

Fencing is required both to keep animals in and 
animals out. Whilst we may be mostly concerned 
for predators, animals escaping and causing 
damage to neighbouring properties could be costly 
in terms of both financial and social capital. Here in 
Sweden we have a threat from both lynx and wolves 
towards livestock, and elk (moose) and deer will 
go to extraordinary lengths to find apple and other 
fruit trees in our silvopasture systems for instance. 
With the increasingly affordable and lightweight 
electric fencing options for both permanent field 
fencing as well as mobile paddocks, we are able 
to manage grazing much more precisely, whilst 
keeping animals safe and where we want them. We 
use various reel and net systems with the different 
animals here at the farm, all powered by portable 
solar electric chargers. These work well for us and 
because we run a leader-follower (multi-species) 

grazing system. It even allows for the use of tightly 
woven poultry netting in the pasture as the grass 
has been shortened by cows and then sheep 
beforehand. When looking for such equipment 
make sure you look carefully at the requirements 
for different nets. For example, our portable solar 
energisers are capable of powering 2 poultry nets, 5 
sheep nets and up to 7 km of single strand wire. It 
is hard to find this type of unit with enough stored 
joules, you want about 2 J stored, which few units 
provide. Lightweight modern equipment is usually 
sufficient at keeping animals in, because, if we have 
a holistically planned grazing schedule, it is likely 
that the animals are well-fed and stimulated by 
their daily or regular moves on to fresh ground, 
making them less likely to want to ‘test’ the fence. 
Having said that, it is important to train young 
animals to the electric fence, making sure they get 

Fencing is often under prioritised, but it is an expensive and important long-term investment for any farm.
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shocked early in their lives. Once an animal has 
been shocked a couple of times, it will remember 
and avoid electric fence, even if there is no electric 
running through it. Bear in mind that if an animal 
learns that there is no shock in the electric fence, 
it can be very hard to get it to gain respect for the 
fence again. 

In a true keyline layout, fencing would naturally 
follow the placement of any farm water, farm access, 
trees systems, etc. As the tree lanes here determine 
the pattern of land use, and with the predator pres-
sure surrounding us (we had five wolves reportedly 
move into the forest behind our farm in 2015), we 
have opted for lightweight portable fences/field 
shelters and a  high quality permanent perimeter 
fence with 10,000 V running through lines at the 
top and bottom of the fence. There are many dif-
ferent fencing options, but we have followed the 
recommendations for wolf and lynx protection in 
this country whilst making the fence elk and deer-
proof at the same time.

Our fences are only 1.8 m tall which in theory 
deer can pass over, however I  lose no sleep wor-
rying about our trees whose biggest threat is now 
voles. Surrounded by hundreds of hectares of forest 
interspersed with unfenced fields means it is very 
unlikely deer or elk would ever bother with the 
effort to scale such a fence. I have seen videos of elk 
passing over the 2 m high fences that line the high-
ways here in Sweden, so really you have to ask how 
far are you prepared to go? The top lines of electric-
ity are mainly needed to deter lynx as they usually 
climb fences, but the two wires are set at deer and 
elk nose height respectively. The lower line on the 
inside of the fence is what the wolf encounters if 
it sticks its nose through. Having the line on the 
inside may feel counter intuitive, but it allows for 
a lower level of maintenance as you can graze right 
up to the fence on the inside, thus clearing the line. 
The main fence mesh is smaller at the bottom than 
the top, which ensures lambs stay in and larger 
animals out. Gates are made of 5 layers of springs 
starting at 20 cm and running every 30 cm above 
that. They are also electric.

When planning a  large job like this fence it is 
a  good idea to have a  solid crew at hand to help 
with the job. It is major work, and whilst it can be in 
part automated by modern machinery, many areas 
of our farm would have been inaccessible without 
severe damage to pasture and vegetation in the 
riparian areas so we opted to do this by hand. When 
planning the fence, it is good to use a digital map 

Poultry netting is potentially fully predator proof (ground 
predators). Get 1.2 m high quality netting and make sure it is not 
grounding out on the grass. Look for thicker posts and quality 
nets; it takes a bashing.

Quality solar energisers are ideal for running highly mobile 
grazing plans. This Smart Fence is designed for temporary use but 
treated gently it has its uses for a small flock, allowing access to 
tighter spaces than netting can at times.

Field pens provide broilers with very secure housing both from 
ground and aerial predators. The pens have 15 mm chicken wire 
around the frame and 3/4 of the top is covered with roof panels.
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enabled programme such as Google Earth or Map 
Info and mark the fence line in segments of straight 
lines so you automatically understand how many 
changes of direction and corner posts are needed. If 
we know the spacing between the general support 
posts it makes it very fast to calculate the number 
of posts needed. After designing and calculating 
all the materials needed to build a fence we began 
by marking out any corners and changes of direc-
tions with flags in the field and pulling strings taut 
in order to be able to mark the remaining support 
posts in a  straight line. This is important for the 
strength of the fence and ease of installation. The 
next job is then walking the entire perimeter, clear-
ing brush, felling the odd tree, moving rock, filling 
in small depressions and generally observing what 
problems may arise. Gates add a relatively high cost, 
and their placement and location will potentially 
affect the functioning of the farm for generations. 
Flow analysis, aerial photos and group discussions 
can help think this through effectively. Using a sim-
ple petrol-driven augur hired from a tool shop, we 
spent one day preparing all the holes, using a bar 
when we encountered rocks which are very com-
mon in our soils. The next day was spent depositing 
the materials around the land using a quad bike and 
trailer and then the work of inserting and packing 
each post began.

Thoma marking posts to facilitate correct installation depth.

Daniel contemplating the workflow ahead.

Pre-planning to determine the materials needed. A quad and trailer deposits materials around the fence line.
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Learning to tension high tensile wire and wire 
netting properly takes a  little practice, as does 
learning how to effectively tie knots in high tensile. 
You might find you either love it or hate it, but 
stick with it. Once you have mastered the basics, 
it becomes a joy to work with and with a few basic 
tools work can progress rapidly. It is a  lot of hard 
work, but should have a life of 40 to 50 years, which 
is plenty of time to allow our living hedgerow to be 
grown-up from seed, planted in and established, laid 
and re-laid and already be stock proof by the time 
the old fence disintegrates. This fence is a couple of 
kilometres in length and cost about €10,000, which 
is not a huge investment considering we have much 
higher value of plant and animal stock in these 
fields at any time, but it is still a chunk of money 
often not usually prioritised in farm planning. For 
reference, the tree seeds needed to plant the 2 row 
diverse mixed hedgerow that could potentially 
fence this land for many generations cost just €70. 
Buying year-old whips for the same hedge planting 
would be around €3,000. Coming from the UK, 
I have seen both newly laid and centuries-old laid 
hedgerows, and it is something I encourage you to 
pursue. The benefits of wildlife habitat, pollinators 
and wild yields are simply additional benefits.

Manually hitting home posts on shifts to avoid wrist problems. Thoma testing out the homemade net stretcher.

Tensioning netting before pinning and wrapping the gate post.

Starting the high tensile electric lines, note insulator coil, cut in strips to 
stop shorting on the posts and allowing wire to expand/ contract freely 
in changing temperatures.
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Stretched net is then pinned to each smaller support posts using fencing 
staples.

Aliza tensioning the high lines and learning various wire knots to share 
with the rest of the crew. Wear safety goggles.

A firm grip and plenty of wire to play with and soon you learn to make 
knots that have no risk of slipping.

Armando and Jonathan working on the stream crossing assembly. 
Thick rebar driven into the stream bed blocks predators.

Detail of electrified handles across a pedestrian gate. Metal spring coils 
used for vehicle gates.

Netting under tension does not easily flex around things. Best to move 
obstacles in the fence line first.
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Bringing feed rations to the pigs in the cut forest paddock.

Heavy snow settling on the 5 wire high tensile fence.

forest Paddocks
We constructed six forest paddocks, each fence with 
five high tensile wires. Whilst not necessarily ideal 
for raising pigs, we built the paddocks anticipating 
the decades to come. Knowing that we would 
harvest imminently the mature spruce trees and 
then transition all forest paddocks to mixed species 
silvopasture meant we had to plan with cattle and 
sheep in mind in the longer term. To allow new tree 
seedlings to regenerate and establish we anticipated 
a  period of seven or more years without raising 
pigs. An important thing to consider is training 
young pigs to electric fence to avoid problems as 
they grow. Pigs are extremely intelligent, and have 
shown themselves to be aware of when the electric 
fence is turned off within a  matter of hours. We 
allow the sows to farrow in the forest in nests they 
create for themselves, and a  good strategy is to 
temporarily net off the mother and piglets using 
temporary electric netting; both to give her space 
from the other pigs, but also to ensure the young 
piglets learn to be wary of fencing from a very early 
age. Piglets remain small enough to find places on 
the fence where they can escape in the first couple 
of months and so it is important to pay attention 
to the height of the wires in undulating and rocky 
ground like ours. If piglets do escape they tend 
not to travel far, wanting to stay close to the sow. 
If predators or vulnerable property are adjacent to 
the paddock, this might be a much bigger problem 
than it is in our circumstance.

We constructed the fence in a  way that allows 
us to isolate individual paddocks to minimise 
the amount of fence being electrified at any time 
through the means of simple wire clips at the cor-
ners of adjoining paddocks. As pigs tend to turn 
over the ground so rapidly we left the bottom wire 
permanently cold, and have the option to add the 
next wire into the circuit or not. Perhaps twice dur-
ing the growing season we will spend a couple of 
hours clearing brash or turf that is piled up against 
the second lowest wire. Regular fence inspections 
are important, especially as the pigs are generally 
entirely out of sight, and I like to walk around the 
entire perimeter at least once a week to observe and 
check that everything is in order.

Now the forest has been cut, we will be using her-
bivores to help with the transition of what makes 
up half our farm back to broad leaf diverse forestry, 
pruned on their lower branches by animals to allow 
light onto the ground. Young pigs need to be trained to electric fence.
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Grazing sheep through the silvopasture lanes in top field.

Rigid vertical uprights make this sheep netting stable in lumpy land.

Portable Electric nets
Portable electric nets are incredible tools for keeping 
animals in the right place for the right amount of 
time. If you learn to handle them correctly, they are 
extremely swift to deploy, and we have seen farmers 
with flocks of over 1,000 sheep using only multiple 
nets in their operations. For larger animals, I highly 
recommend sheep fencing with vertical plastic 
uprights built into the netting, as you see pictured 
to the left. This netting does not get so tangled up 
as cheaper standard nets, and perhaps the biggest 
advantage is that this type of fencing naturally 
stands upright much better on undulating land that 
can cause inferior nets to sag.

In lengths of up to 50 m, which are standard for 
such netting, sheep netting is light enough to take 
down and gather up in a single pass. When making 
a new paddock it is more efficient to walk around 
backwards, dropping the net under slight tension 
in the desired position, before walking round again 
to put up the fence. I would only ever recommend 
buying netting of any kind that has double spiked 
foot pegs, which are much more stable in the 
ground and avoid the need for bending over.

Poultry netting is considerably heavier, and a 50 
m net can be too much to handle for a small or light 
framed person. With poultry netting I always layout 
or take down the fence in two passes, as it is quicker 
and more easeful when holding the larger weight in 
one hand. When collecting up fencing, learn how 
to handle it effectively. This requires lining up every 
single leg spike very carefully as you collect in one 
hand to avoid nets becoming entangled with the 
spikes. It is equally important to lay out fencing with 
some tension as you walk backwards, so that when 
you come back around to put up the fence the posts 
are lying where they will stand. If there is slack and 
you are constantly bunching up the fence with each 
post you put up, is very easy to get tangled up and 
takes a long time to do a very easy job. It takes just 
a couple of minutes to either erect or take down any 
net of 50 m, and yet I have watched inexperienced 
people spending 40 minutes untangling their mess 
from poor handling.

Something that most people I  observe seem to 
get wrong is when they roll up netting to transport 
it in a vehicle or carry it to another field. If all the 
posts have been gathered carefully with the feet 
aligned, you should roll the netting up into the 
posts, as pictured left.  Never roll the posts into the 
net, which will result in entanglement.Poultry netting and watering carts ready to be deployed in spring.
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Perimeter fencing should be a priority early on if keeping livestock.  Keeping livestock and neighbour's property safe is your responsibility.

Fencing may last a few decades, but well-thought out living fences constructed from laid hedgerows can soon take the place of these.  Managed 
well they can remain effective for generations, providing habitat for insects, birds and amphibians whilst migigating wind.
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CHAPTER 10 

nurturing the
Soil food Web
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CHAPTER 10 

nurturing the Soil food Web

This chapter introduces important microorganisms 
in the soil and methods to create life and fertility on 
the farm with readily available materials. The soil 
food web begins with primary producers: plants, 
algae, lichens and certain groups of bacteria that 
have the ability to fix carbon from the atmosphere. 
The next trophic orders of soil organisms obtain their 
energy by consuming those primary producers and 
their waste products. By additions of organic matter 
in our market garden (or from planned grazing), we 
are essentially adding a carbon source to fuel the soil 
super-organism. Nutrients are converted to different 
forms and made available to plants and other soil 
organisms as organic materials are broken down or 
consumed by other organisms. We depend on these 
micro-organisms' interactions and the health of the 
entire system for all our cropping needs.  The USDA, 
a parent organisation of The Natural Resources Con-
servation Service, highlight the following groups of 
micro-organisms as critical to healthy functional 
soil. [5]

BACTERIA

Bacteria are tiny, one-celled organisms generally 
1 µm or longer in length. What bacteria lack in 
size, they make up in numbers. Most are involved 

in breaking down carbon compounds. A teaspoon 
of productive soil generally contains between 100 
million and 1 billion bacteria. That is as much 
mass as 4 cows per hectare. Bacteria and fungi are 
the primary decomposers in our soils and their 
relationship and balance has a determining role in 
the fate of carbon. Both exude a range of carbon by 
products and respire CO₂. Bacteria produce short 
chain byproducts and breathe out higher levels of 
CO₂ while fungi produce long chain by-products 
and lower levels of CO₂. 
The role of bacteria includes:
•	 Nourishing other members of the soil food web.
•	 Decomposing organic matter.
•	 Retaining nutrients around the rhizosphere 

(the area around roots).
•	 Improving soil structure, and subsequently the 

flow of soil water.
•	 Competing against phytopathological 

microorganisms.
•	 Filtering and decomposing pollutants

fungI

Fungi are microscopic multi-celled organisms that 
usually grow as long threads called hyphae, which 
push their way between soil particles, roots, and 

Whatever we are farming and at whatever scale, nourishing microbes and building soil is our primary occupation.
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nEMATodES

Nematodes are non-segmented worms typically 
50 µm in diameter and 1 mm in length. Those few 
species responsible for plant diseases have received 
a  lot of attention, but far less is known about the 
majority of the nematode community that plays 
beneficial roles in soil. An incredible variety of 
nematodes function at several trophic levels of the 
soil food web. Some feed on the plants and algae 
(first trophic level); others are grazers that feed on 
bacteria and fungi (second trophic level); and some 
feed on other nematodes (higher trophic levels).
Nematodes function as:
•	 Regulators of other microorganism 

populations.
•	 Nutrient transformers, creating plant available 

forms.
•	 A source of nourishment to other organisms 

that influence the soils structure.
•	 Consumers of some organisms that produce 

diseases.

ARTHRoPodS

Arthropods are invertebrates, with an external 
exoskeleton. Arthropods range in size from 
microscopic to several cm in length. They include 
familiar insects, such as beetles, and ants; crusta-
ceans such as woodlice; arachnids such as spiders 
and mites; myriapods, such as centipedes and mil-
lipedes. Nearly every soil is home to many different 
arthropod species. Several thousand different 
species may live in a square kilometer of forest soil.

WoRMS

They are major decomposers of dead and decom-
posing organic matter, and derive their nutrition 
from the bacteria and fungi that grow upon these 
materials. They fragment organic matter and make 
a  major contribution to recycling the nutrients it 
contains. Earthworms occur in most temperate soils 
and many tropical soils. They are divided into 23 
families and number more than 7,000 species. They 
range from a  couple of cm to over 1 m in length 
and are found seasonally at all depths in the soil. In 
terms of biomass and overall activity, earthworms 
dominate the world of soil invertebrates.

rocks. Hyphae are usually only a few micrometres 
in diameter. A  single hyphae can span in length 
from a few cells to many meters. A few fungi, such 
as yeast, are single cells. Hyphae sometimes group 
into masses called mycelium or thick, cord-like 
‘rhizomorphs’ that look like roots. Fungal fruiting 
structures (mushrooms) are made of hyphal 
strands, spores, and some special structures like 
gills on which spores form. A  single individual 
fungus can include many fruiting bodies scattered 
across hundreds of square metres. Fungi perform 
important services related to water dynamics, 
nutrient cycling, and disease suppression. Along 
with bacteria, fungi are important as decomposers 
in the soil food web. They convert hard-to-digest 
organic material into forms that other organisms 
can use. Fungal hyphae physically bind soil par-
ticles together, creating stable aggregates that help 
increase water infiltration and soil water holding 
capacity.

The longer carbon chains exuded from fungi are 
more resistant to decomposition than the bacterial 
by-products, which tend to get broken down and 
released as CO₂. Increased fungi levels in the soil 
can ultimately lead to greater carbon sequestration 
because of the synthesis of these stable forms of car-
bon. Fungi are able to:
•	 Liberate nutrients stored within the microbial 

biomass.
•	 Increase the decomposition rates and the 

formation of flocculated soil, stimulating 
bacterial reproduction.

•	 Help resist pathogens getting established in 
plants tissue.

•	 Consume organisms that produce diseases.

PRoTozoA

Protozoa are single cell creatures that feed pri-
marily on bacteria, but also eat other protozoa, 
soluble organic matter, and sometimes fungi. They 
are several times larger than bacteria, ranging 
from 5 to 500 µm in diameter. As they eat bacteria, 
protozoa release excess nitrogen that can then be 
used by plants and other members of the food web. 
Ciliates are the largest of the protozoa and the least 
numerous. They consume up to ten thousand bac-
teria per day, and release plant available nitrogen. 
Ciliates use the fine cilia along their bodies like 
paddles to move rapidly through soil.
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adapter for a quality phone camera. You can get 
away using a phone down the eyepiece but it is 
challenging to hold it steady where you want it.

•	 A  double level mechanical stage offers both 
coarse and fine focus adjustments.

SElECTIng A MICRoSCoPE foR 
BASIC SoIl food WEB  

InSPECTIon And MonIToRIng

If you want to be able to inspect soil organisms 
on your land, compost or compost teas there are 
various grades of microscope available (depending 
on your budget). Some important elements to con-
sider include:
•	 10 X wide field binocular eyepieces. Looking in 

monocular viewer for any length of time strains 
your eyes.

•	 10, 20 and 40 X objectives (with the 10 times 
wide field eye pieces that gives you 100, 200 and 
400 times magnification).

•	 An Abbe 1.25 condenser and an Iris Diaphragm 
is necessary to intensify and focus your light 
source.

•	 A variable halogen/LED lamp. As you go up 
in magnification you are essentially looking 
through a smaller and smaller hole; thus, you 
need more powerful light to reach your eye.

•	 A trinocular scope (pictured right) allows 
you to buy specific microscope cameras or an You can start observing your soil and compost yourself at low cost.

Some of the common organisms observed in compost teas and soils. Images courtesy of Elaine Ingham.

Lactobacillus. Anaerobic indicators. Cyanobacteria. Actinobacteria. Algae.

Fungal hyphae. Fungal hyphae. Ecto-Mychorrizae Pathogenic fungi. Flagellete.

Amoebae. Ciliate. Nematode. Microarthropod. Insect Larvae.
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Rapid Hot Compost
Decomposition will take place in soil if raw organic 
materials are added to it, but in the process of 
breaking down some nutrients will be bound up 
and unavailable for plants to use. This may result 
in nutrient deficiencies and poor growth, especially 
if large amounts of material are added. We like this 
rapid compost, as up to half the mass of the finished 
pile are living organisms. The quest of the compost 
maker is making plant available nutrients and life 
to inoculate soil. Some other benefits include:
•	 The production of a beneficial soil amendment 

created from organic materials which would 
otherwise be waste.

•	 Highly biologically active compost can be ready 
for use in as little as 14 to 21 days. 

•	 Rapid composting generally kills plant disease 
producing organisms if managed as described. 

•	 Insects do not survive the composting process. 
Though some may be attracted to the pile, if 
they lay their eggs in the compost the heat 
generated will destroy them. 

•	 Most weeds and weed seeds are killed if the pile 
is managed properly in the turning process. 

There are many methods of making compost and 
this ‘18 day’ (or Berkeley) compost is just one 
method. We like it for its rapidity, ease to replicate 
and the huge amount of life generated in the process 
of making plant-available nutrients. As Robert D. 
Raabe outlines in 'The Rapid Composting Method' 
[6], the basic premise involves reducing large 
volumes of rapidly decomposable materials to 
a smaller volume of material, which will continue 
to decompose slowly. In this process, the ratio of 

carbon to other elements, especially nitrogen, are 
brought into balance, thus avoiding the temporary 
immobilisation of nutrients that occurs when 
applying undecomposed material to the soil. When 
adding compost to the soil, the nutrients are slowly 
released to the soil and available for use by plants 
in the appropriate format, allowing plants to ‘eat’ 
as neccessary (as opposed to a conventional forced 
‘drink’).

The 18 day compost method allows us to cre-
ate compost in 2 – 3 weeks, and whilst requiring 
extra effort it allows a rich and diverse biology to 
be built up. There are several important factors 
essential to the rapid composting method. Material 
will compost best if materials are chopped to 1 – 4 
cm lengths to create more surface area. Soft plant 
tissues need not be chopped in very small pieces 
because they decompose rapidly. The harder or the 
more woody the tissues, the smaller they need to be 
divided to decompose rapidly. We use an antique 
belt-driven straw chopper which works very well 
for us. For the composting process to work most 
effectively, material to be composted should have 
a  starting carbon:nitrogen ratio of 30:1. Compost 
made with 25% manure, 45% green material and 
30% woody material is suited to bacterial piles (for 
use in vegetable gardens). For a  more fungal-ori-
entated compost 25% manure, 30% green material 
and 45% woody material. If green or woody mate-
rial is finely chopped, the nitrogen in that material 
is more readily available to the microbes, the bacte-
ria will bloom, increasing temperature and rapidly 
using up the oxygen. To prevent anaerobic condi-
tions, compost with finely chopped material and 
regularly turn your compost.

The basic components required for making this compost are readily 
available in most of the world. We have made it in all climate zones.

Dead animals can be used as ‘kickers,’ but require very careful 
management. A fascinating insight into decay and fertility.
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and if it does not generate any heat, it is finished, 
mature compost. All of the processes, the simple 
food resources have been utilised.

Some kind of plastic cover is important to keep 
rain out and stop compost drying out. It will also 
reduce heat loss from the top of the pile. After the 
compost is made or turned, the plastic is placed 
directly on the top. If the material in the pile is 
turned every day, it will take 2 weeks to compost. If 
turned every other day, it will take about 3 weeks. 
Observe the pile, especially the temperature, and let 
this guide how you steer this chemical, biological 
and physical process.

Once a  pile has begun, do not add anything 
unless correcting a major problem. Different mate-
rials take a different length of time to break down 
and anything added has to start at the beginning, 
thus lengthening the decomposition time for 
the whole pile. The microorganisms active in the 
decomposition process are ubiquitous where plant 
materials are found and will develop rapidly in any 
compost piles. Compost activators or starters are 
totally unnecessary, if the basic ratio of ingredients, 
moisture and mass are right.

Dried material can be dead fallen leaves, dried 
grass, straw and somewhat woody materials from 
pruning. Such materials are easy to find in fall and 
early spring but are more difficult to find in the 
growing season. During this time, paper and card-
board materials can also be used, but they must be 
finely chopped or shredded. 

Composting works best if the moisture content 
of materials in the pile is about 50 – 60%. With 
evenly chopped materials squeezed in the hand, 
they should clump and hold a  rough ball but fall 
apart again if rubbed. Try to get a film of water on 
everything, but certainly do not saturate it. Too 
much moisture will make a soggy mess, and decom-
position will be slow and will smell anaerobic. If the 
organic material is too dry, decomposition will be 
very slow or will not occur at all.

Heat is very important in rapid composting and is 
supplied by the respiration of millions of microor-
ganisms as they break down the organic materials. 
To prevent heat loss and to build up the amount of 
heat necessary, a  minimum volume of material is 
essential. We aim for 1 – 1.5 m3 piles to give enough 
thermal mass, yet remain manageable.

The compost pile needs to be turned regularly to 
prevent the pile from getting too hot. The pile starts 
at ambient surrounding temperature and once cre-
ated in the correct ratios with sufficient moisture 
the temperature soon begins to rise. Over the next 
1 – 4 days it should get above 55°C, and we want 
it to stay that way for at least 3 days because that 
temperature/ time will kill any human pathogens, 
weed seeds, some plant pathogens and root feeding 
nematodes. Non-organic manures/ material can be 
reclassified organic after such treatment.

As the pile heats up in this way, it is not anaero-
bic yet, but oxygen is being used up fast enough to 
go anaerobic. When the pile reaches 60 – 65°C, we 
need to turn it. By turning the ‘inside out’ and the 
‘outside in’, as it were, the temperature drops down 
and everything is cycled through the central ‘reac-
tion hot spot’ multiple times during the life of the 
pile. Only the central portion of the pile is at the 
optimum temperature. The temperature will come 
back up again, but perhaps not as fast because 
simple sugars and nitrogen are being consumed. 
Now you must monitor the pile closely. A  long 
probed compost thermometer is very useful. If it 
reaches 65°C turn it again. A pile should never get 
above 70°C. We find that piles typically peak at 6 – 9 
days and then the pile begins cooling back to ambi-
ent temperature. You can turn the pile once more, 

A  compost thermometer is not essential, but makes monitoring 
and managing compost much easier. Worthwhile if you are making 
regularly.
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MonIToRIng And CoRRECTIng

•	 If materials is too wet, the material should be 
spread out to dry for a while. 

•	 If material is too dry, add moisture.
•	 If the pile is not warming after 3 – 4 days and 

moisture level feels good then the nitrogen level 
is low. Add fresh chicken manure or urine to 
layers as you turn the pile.

•	 If the pile is shrinking or getting too hot, the 
organic matter will decompose very rapidly and 
there will be loss of nitrogen. This will be given 
off as ammonia. If this odour is present in or 
around a composting pile, you need to slow the 
process by the addition of some sawdust or other 
high carbon material. Other than adding water 
or nitrogen to a pile that did not start heating, 
this is the only thing that should be added to 
a pile once it has started.

If you observe white masses that look like fungi 
when turning the pile you are probably looking at 
Actinobacteria. They look a  bit like fungi but are 
bacteria, and it is a  sign that oxygen levels have 

dropped down and temperature is up. This compost 
is going to be more useful for the brassicas than for 
any of your vegetables or trees. If the compost is 
turning anaerobic, you will be losing all kinds of 
nutrients and favouring the development of facul-
tative anaerobes. These organisms have two sets of 
enzymes, which enable them to grow under aerobic 
and anaerobic conditions. Above 6 parts per million 
oxygen the aerobic organisms can out-compete the 
anaerobes energetically. Below about 4 parts per 
million anaerobes will out-compete.

Almost all of the disease-causing organisms are 
selected for, and helped, by reduced oxygen condi-
tions. Human pathogens such as E. coli Salmonella 
and Listeria are also facultative anaerobes. By keep-
ing compost aerobic and monitoring its progress, 
we are aiming to have huge numbers of aerobic 
organisms growing under aerobic conditions so 
that pathogens cannot get a  foothold and out-
compete them. This is easier to achieve than you 
might imagine, and just requires careful and timely 
observation.

We are aiming to select against pathogens, so we 
need to keep on top of the process to make sure 

We use a vintage straw cutter to create more finely textured compost.

Katrine, Louisa and Naomi carefully turning and mixing a pile. Finished compost is cool and smells like rich earthy forest floor.

Huge amounts of heat from the carefully crafted explosion of biology.
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it is aerobic. The same applies in our soil: we want 
to keep it aerobic. That involves maintaining the 
air passages to get the oxygen going down as to go 
deep as we can into the soil, deep rooting plants 
and thriving soil life that can do that for us. If we 
compact the soil by driving over it with heavy 
machinery, poorly manage herds of animals or 
walk on our vegetable beds, we can squash these 
pores by compaction.

HAvE A looK AT THE 
fInISHEd CoMPoST

Mix 1 cm3 compost in 5 cm3 water to prepare slides 
for the microscope. At 400 times magnification 
there should be 1000s of bacteria in each field of 
view, 1 strand of fungal hyphae in each 5 fields of 
view, 1 flagellate or amoebae in each 5 to 10 fields of 
view and 1 beneficial nematode per drop.

Compost stock Nitrogen level and Carbon: Nitrogen ratios

Material Nitrogen (% of total weight) Ratio of Carbon to Nitrogen (C:N)

Alfalfa 2.4 – 3 16 – 20:1
Blood 10 – 14 3:1
Bone meal 8 3.5:1
Buttercup 2.2 23:1
Cabbage 3.6 12:1
Carrots 1.6 27:1
Red Clover 1.8 27:1
Cocksfoot 2.5 19:1
Fish scrap 6.5 – 10 5:1
Green plant scraps 3 18:1
Lawn cuttings 4 12:1
Lettuce 3.7 18:1
Manure (poultry) 3 – 6 7:1
Manure (cow) 1.7 18:1
Manure (horse) 2.3 25:1
Manure (pig) 3.7 10:1
Manure (sheep) 3.7 22:1
Meat scraps 5.1 8:1
Newspaper 0.05 812:1
Oat straw 1.05 48:1
Onion 2.65 15:1
Sawdust (raw) 0.11 511:1
Sawdust (rotted) 0.25 208:1
Seaweed 1.9 19:1
Slaughter wastes 7 – 10 2:1
Timothy grass 0.8 58:1
Urine 1 44:1
Vegetables (non-legumes) 2.54 11 – 19:1
Wheat straw 0.3 128:1
Wood (fir) 0.06 767:1
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gRoWIng ouT THE fungI fRoM 
fInISHEd CoMPoST

Bran from the local mill is hydrated to around 60% humidity in a flat 
container approximately 70 x 40 cm.

Finished aerobic compost is mixed in at a ratio of 1 part compost to 3 
parts moistened bran.

Once the ingredients have been thoroughly mixed the tray is moved to 
the floor of a polytunnel where it remains warm. Cover with cardboard.

After 3 or 4 days the surface of the material is covered with hyphae and 
the material can be used in compost tea preparation.

As we saw in the process of making 18-day (or 
Berkeley) compost, the process is driven by bac-
teria. Up to half the mass of a well-constructed and 
subsequently well-managed pile can be life, but this 
will be predominantly bacteria along with protozoa 
and nematodes. Whilst fungi exist here, they are far 
more fragile and slow-growing in comparison. In 
order to make fungal-orientated compost teas (you 
can never really have fungal-dominated composts), 
we grow our fungal hyphae from the finished mix 
in this simple manner.

We use wheat bran as it is easy to get hold of 
from our local water-powered grain mill. We use it 
in some animal supplements and always have some 
lying around. We moisten the material in a  wide 
flat container to get it up to about 60% humidity 
(should hold a ball when squeezed in the hand, but 
falls apart again with a  swipe of the thumb). We 
then mix the finished compost through at a  ratio 
of 1 part compost : 3 parts bran. The mixed prepa-
ration is then placed in a warm environment such 
as a well ventilated greenhouse or window sill for 
a few days until the fine hairs of hyphae are visible 
across the surface of the material. At this point the 
preparation is ready for inoculating other materials 
or making compost tea.

ACTIvEly AERATEd CoMPoST TEAS 

Recipes for AACT’s depend on volume and the 
amount of dissolved oxygen you can get into the 
water. We follow guidelines from Dr Elaine Ingham, 
whose books and papers provide very detailed 
information regarding composts and compost teas 
and extracts. We have a sewage pump that limits us 
to 180 – 200 litre batches and this is an example for 
a simple recipe.

A BASIC BACTERIAl TEA 

(based on our 180 L limit with current air pump)
•	 7 kg bacterial compost
•	 500 ml sugarcane molasses 
•	 250 ml kelp extract (we use MaxiCrop)
•	 200 ml of liquid filtered plant extract or comfrey 

tea
•	 4 tablespoons fish emulsion (fish emulsion is 

more beneficial as a bacterial food than a fungal 
food as it does not have the oils that help fungi 
grow)
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BASIC fungAl TEA

To make fungal teas you can grow out the fungi 
from your compost and also add 500 g of rolled 
oats, or bran, which can be put in the compost bag 
with the compost. Making compost tea with larger 
pumps like this gives good results in 20 – 24 hours 
for bacterial teas, and longer (around 36 hours) for 
fungal teas. The resulting tea is best used immedi-
ately, but fine within 6 – 8 hours, so it is best to begin 
making it planning on when is best to apply it. It 
is best applied as a  foliar or soil drench in cloudy 
weather. 

When you stop the aerator, the microbes will 
consume the remaining oxygen and the tea will go 
anaerobic. It will smell bad in this case. Applications 
for preventing foliar diseases are suggested at 50 L/
ha every 2 weeks, starting at 2 weeks before bud 
break and continuing until all danger of loss of crop 
yield due to disease is past. If disease is observed, 
make a tea and spray immediately onto the affected 
areas, drenching the area. Typically, this results in 
protection of the leaf surfaces by the tea organisms 
and the disease is consumed or out competed. 

Tea should be applied to both top and bottom of 
leaves, stems, etc., or sprayed directly into the top 
layer of soil. A mulch layer likely improves organ-
ism survival. A simple recipe we use is;

(based on our 180 L limit with current air pump)
•	 9 kg fungal compost
•	 500 ml humic acids
•	 250 ml kelp extract
•	 250 ml Fish hydrolysate
•	 500 gm rolled oats/ bran

The beginning of a  tea; the surface will become thick with a  healthy 
white foam indicating high levels of life.

Checking the results with a  soil microscope. This simple piece of kit 
opens up new perspectives across the farm.

A lot of fungal hyphae are brown, but may be transparent. Fungal hyphae 
have clear division nodes which are easily seen at 400X magnification.

The ATV powered IBC pump allows directional spray for tree lane 
applications as well as a 10 m wide spray pattern for pastoral use.

Jo demonstrating his powered compost tea applicator, pumped from an 
IBC on a trailer with 100 m line for easy application along rows.
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liquid Biofertiliser
Making biofertiliser is an anaerobic process, simu-
lating somewhat the stomach of a  cow, hence the 
use of fresh manure or rumen. Anaerobes are uti-
lised to extract and chelate nutrients, vitamins and 
hormones for quick absorption by plants through 
their stomata when applied as a foliar spray. Whilst 
most of the nutrients will come from the compost in 
vegetable production, or through the intercropping 
mulching in orchards, applied as a foliar spray this 
preparation can stimulate photosynthesis, which in 
turn allows the plant to convert more sunlight to 
carbohydrate exudates that feed microorganisms in 
the soil. They help release more nutrients for the 
plant which can then produce even more sugar to 
feed more life in the soil. Bacillus subtillis is one 
bacterium cultivated by this process and can help 
solubilise phosphorus by making it available in the 
soil. The container must have a perfect air lock that 
will last 1 month without leaking. Take time to get 
it right. Once you think it is right, squeeze the drum 
and make sure your air lock bubbles.

BASIC IngREdIEnTS

•	 200 L drum with locking lid and an air lock 
•	 150 L water (chlorine-free)
•	 50 L fresh cow manure
•	 2 L fresh raw milk
•	 2 L molasses (too much will create alcohol that 

will kill microorganisms) 
•	 3 kg wood ash (could use burnt bones) 
•	 500 g fresh yeast or 25 g dry yeast
•	 1 L worm castings
•	 1 L kelp Extract
•	 3 – 4 kg Rock dust

Add manure to the drum first to avoid it splashing 
everywhere. Mix all the other ingredients in 
a  bucket and dissolve molasses well. It is best to 
use sugarcane molasses (most European molasses 
is from sugarbeet), as it contains a wider spectrum 
of trace elements. Make a simple air lock on the lid 
of the barrel and check the seal is totally airtight. 
Add the ingredients in the bucket to the drum and 
mix with manure using a  long stick as you fill up 
the water. Leave about 15–20 cm of space at the 
top of the barrel to avoid air lock blockages as the 
fermentation begins.

Once the lid is secured, install the air lock. Make 
sure you place the pipe so that the end is just lower 
than the lid, but well above the level of the biofertil-
iser. The air lock bottle is hung below the water level 
to avoid siphoning. Hang it on the side with string 
or wire. You should aim to leave the container for 
4 – 6 weeks, depending on ambient temperatures. 
The bubbling will have stopped. If you do need to 
open the container for any reason you can expel 
the air afterwards by adding a little more yeast and 
molasses. Magnesium, molybdenum, magnesium 
sulphate, calcium, zinc, manganese, potassium, 
etc., can all be added to adjust recipes to particular 
cropping needs. Just like adding biochar or rock 
dusts to compost, it is preferable to allow biology 
to do the work of synthesising nutrients to stable, 
plant-available forms.

Mix 1 L of biofertiliser with 10 L of clean water 
for use in a  backpack sprayer for application on 
crops. Industrial applications use nebulisers which 
create very fine particles for increased absorption. 
It is ideal to spray early in the morning late in 
the afternoon. This is because the stomata on the 
underside of the leaves are open when the sun is 
not present in order to avoid excessive transpira-
tion. You can angle the tip of the sprayer upwards 
and spray from below.

The delightful process of playing alchemist on the farm. Farm-ready low cost solutions exist for all our needs if we look for them.
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fish Hydrolysate
Fish hydrolysate is an awesome product for pro-
moting plant growth. It is high in nitrogen, can be 
naturally produced, and is an awesome food for 
microbes. Fungi love it and it is easily produced 
at home. We use it as straight fertiliser, animal 
supplement and an ingredient in compost teas 
(fungi:bacteria balanced and fungi orientated teas). 
Fish hydrolysate is composed of fish and glucose 
based sugars and uses lactobacillus to break every-
thing down using enzymes. Fish hydrolysate does 
not undergo the heating and skimming process 
that you get with fish emulsion products. Heating 
breaks down beneficial amino acid chains and 
this cold process also retains the fats and oils that 
microbes love. How to make it:

•	 Get some fish, you might as well use fish 
discards like fish heads, guts, etc. We sometimes 
use whole fish as a wider range of nutrients are 
naturally present.

•	 Cut fish into chunks, then either blend or run 
through a  meat mincer. The finer the fish bits, 
the more effective the fermentation.

•	 Add sugars at a ratio of 3:1. Here we use 750 g 
fish: 250 g sugarcane molasses

•	 Add water. We are adding 3 parts water to 1 part 
ferment material. (1 L fish mince: 3 L water) 
Always use non-chlorinated water. Chlorine 
kills microbes. 

•	 Add lacto-bacilli to blended fish mixture. 
Approx. 2 tablespoons per L. We used liquid 
from a lacto-ferment, e.g. kimchi/ sauerkraut. 

•	 Now you have liquefied fish, sugar, and 
lactobacillus. Pour this mixture into a container 
to ferment. Cover with a  cloth/mesh to stop 
insects, etc. The process takes anywhere from 
2 weeks to over a month. You know when it is 
finished by the smell. During fermentation there 
is a  pungent smell, but once completed there 
should be little more than a faint, sweet vinegar 
smell. 

•	 Transfer it to a  smaller container: it keeps 
indefinitely.

for use with plants 
(mix 0.5 tablespoon/ Liter for applications)
•	 Use primarily as a soil drench.
•	 Inoculate compost to boost fungal population. 
•	 Use in compost teas to boost fungal growth, add 

nitrogen. Use at ¼ strength for this application.

•	 Mix in water when watering plants, as a natural 
fish fertiliser and to enhance populations of 
microorganisms in the soil.

for use with animals
(mix 0.5 tablespoon / Liter for applications)
•	 Mix with water for a protein/lactobacillus boost 

for your animals. 

Fish or discards from gutting table fish are chopped into 
smaller pieces to go through a mincer.

The fish is minced into a finer meal.

Mixed with molasses and water at the given ratios.

Lastly lactic acid culture, in this case from soured vegetables, 
is added to the mix.
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CalPhos
This is a  useful preparation you can make from 
very simple ingredients found in your kitchen. This 
solution can be used to support plants just entering 
the flowering cycle. Phosphorus benefits the root 
system and supports the plant to access water 
and nutrients from the soil to support the critical 
changeover as manifested by flower initiation. We 
use it to strengthen the plant in preparation for 
heavy flowers/fruits.

•	 Collect eggshells and wash to remove inner 
skin. We have a several hundred laying hens and 
a lot of mouths to feed at the farm so it does not 
take us long to collect hundreds. However, you 
can also use other good sources of calcium like 
seashells, bones, limestone or lime.

•	 Next start to char the eggshells (same basic 
process for other calcium sources). Frying in 
a wide pan over a hot fire works well. You will 
notice some are brown/black and some turn 
white. The burnt shells are your calcium source, 
while the white are the phosphorus source.

•	 After roasting the eggshells, grind them up with 
a mortar and pestle or a blender. You are creating 
a lot more surface area for chemical reaction in 
this manner.

•	 Add them to a jar and add vinegar. 1 part ground 
shells : 5 parts vinegar by volume.

•	 The acid in the vinegar starts a chemical reaction. 
You will notice bubbling as this process converts 
the ingredients to liquid calcium phosphate.

•	 Wait until tiny bubbles disappear and the seal 
the jar and ferment for 20 days.

•	 Filter into another jar for storage.
•	 This calcium phosphate solution will store for 

years in a suitable container. Label and date and 
use as directed below.

HoW To uSE

Mix 1 tablespoon with 4 L clean water to use as 
foliar spray on crops during transition phase to 
flower, and when fruits are large and mature. We 
use on blossom end rot in tomato. This preparation 
aides inducing flowering, eases nutrient demands 
and strengthens flowers. Used on maturing fruit, it 
can help with strengthening plant stems and leaves, 
and helps fruit mature properly. Apparently it is also 
fed to animals when in heat and during pregnancy 
to help breeding efficacy and litter success rates. We 
have not tried this ourselves.

Scorching smashed egg shells over the fire to start the chemical reaction. 
Black shell is relatively high in Calcium: white in Phosphorus.

Adding spirit vinegar at a ratio of 5 parts vinegar to 1 part egg shell. The 
mixture immediately begins to bubble.

After 10 minutes or so everything has reacted. A strange odour and wall 
of foam now fill the container.

We cover with a compost sieving bag and leave to settle and ferment 
over the next 20 days. You can bottle and keep indefinitely after this.
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Wooden boxes and fresh rice. Steamed rice pressed into boxes. Newspaper wrapped over box. Digging 5 cm into forest litter.

Place box into hole. Cover with dry litter. Add a waterproof cover. Pasture IMO: 5 cm turf removed.

Box in place and covered. 3 – 5 days later inspect rice. Organisms in forest IMO. Pasture IMO.

Mixing with sugar to create 
IMO2.

Same process with the forest 
IMO.

IMO3 ready to make IMO4. IMO4 being made in shelter of 
small tunnel.

Indigenous Microorganisms
Indigenous microorganisms (IMOs) are simple 
to collect and propagate and these preparations 
can accelerate the inoculation of beneficial MOs 
when we are installing new systems, such as when 
planting tree systems (fungal soil preferred) into 
pasture (bacterial dominated). IMOs also form part 
of a regular and integrated soil food web enhancing 
approach to both annual and perennial crops.

A  simple wooden box filled with steamed rice 
is used to collect IMOs from the target habi-
tat. Its moisture content will attract indigenous 

microorganisms living in the soil. Allow adequate 
air supply by not filling rice to the to the top of 
the container (do not compact the rice in the box, 
gentle pressing is enough). Without sufficient sup-
ply of air, anaerobic IMOs will be favoured. Cover 
the wooden box with paper and use a rubber band 
or tape to hold the paper to the box. The paper still 
allows air to pass through. 

Dig away the top 5 cm of the soil and place the 
rice-filled wooden box in this pit. For perennial 
crops, try collecting under woodland cover, for 
pastures find some undisturbed grassland. Cover 
the paper-covered box with forest leaves/grasses 
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IMo 4

IMO 4 begins by combining 1 part of IMO 3 with 
1 part of soil. The Korean natural farming guides 
[8] suggest 50% of the soil used for the mixture 
should be from the field intended for crops and 
the other half is from undisturbed soil. The idea is 
to combine wild IMOs with those selected for by 
tillage/ cropping patterns. Mixing should be done 
on the soil floor and not on concrete. Create a heap 
of this mixture not more than 20 cm in height. Keep 
the mixture covered for two days.

HoW To SToRE And uSE IMo 4

Moisture will have been lost through evaporation 
during storage. To adjust the moisture content back 
up to 65 – 70% by add liquids such as fermented 
plant juice or clean water just before using IMO 4.

In order to be effective, IMOs should be used 
regularly, just like most natural soil enhancers such 
as compost.  You can use the finished IMO to add a 
new layer between crops in the market garden, for 
example. The finished IMO 4 can be used in potting 
mixes, as surface mulch or as an amendment when 
planting. IMOs are intended to support healthy 
diverse soil fauna, so they should be collected 
and prepared annually in order to bring about 
continued results. Microorganisms from different 
environments should be collected and mixed as 
the species of microorganisms present in an area 
will vary from another, since each area has distinct 
environmental conditions. For example, land in 
full sun will likely have different IMOs from a site 
permanently remaining in full shade.

and prevent rain from getting through by covering 
with a loose lid. In the summer, allow 5 to 6 days to 
collect and grow the microbes on the rice. Collect 
and transfer the rice to a clean glass jar or plastic 
container. The IMOs collected are called IMO 1. 

IMo 2

Mix unrefined sugar with the IMO 1 in 1:1 ratio, 
e.g. 1 kg of sugar should be mixed with 1 kg of IMO 
1. This mixture of sugar and IMO 1 is called as IMO 
2. The less refined the sugar the better. Cover the 
container with cheese cloth or paper secure.

IMo 3

Dilute IMO 2 with water (1:1,000) and mix with 
wheat bran or flour. The moisture level of this 
mixture should be 65 – 70%. The consistency 
should be such that it should lump when pressed 
and loosen when shaken. After mixing, stack the 
bran mixture IMO 2 on a soil floor. The height of 
the bran mixture should be around 30 cm in height. 
Cover this small heap with straw and ensure that 
the temperature does not rise over 50°C. This may 
need flipping over every 2 days depending on time 
of year. It usually takes 5 to 7 days for the surface 
to be covered with whitish spores of IMOs, but the 
speed of cultivation depends on the outside tem-
perature. When the temperature stops increasing, 
the fermentation is completed. This is called IMO 
3.

If the temperature in the pile is below 40°C, 
the mixture may be in anaerobic condition due 
to excessive moisture. If the temperature rises up 
above 70°C, proteins may be broken down by ther-
mophilic microbes and lost through volatilisation. 
If necessary, turn over the bran mixture in order to 
control temperature. When lumps of white colonies 
of IMOs are visible over the top of the pile, this stage 
is complete. The moisture level may have dropped 
during this process. 
What remains is called IMO 3.

HoW To SToRE IMo 3

IMO 3 can be stored in hessian or old plastic mesh 
vegetable sacks in a barn, i.e. in materials that can 
breathe. During storage, the IMO 3 may become 
dry with moisture levels dropping down to 20 – 30% 
through evaporation. This is not a  problem, the 
organisms will become dormant. 
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When making biochar the ‘syngas’ and excess heat 
can be used directly, with the resulting carbon 
buried back in the soil. When biochar is created 
from biomass, approximately 50% of the carbon that 
the plants absorbed as CO₂ from the atmosphere is 
fixed in the charcoal. As a material, the carbon in 
charcoal is largely inert, showing a relative lack of 
reactivity both chemically and biologically, and so 
it is strongly resistant to decomposition. Biochar 
offers the opportunity to remove excess CO₂ from 
the atmosphere and sequester it in a  virtually 
permanent and environmentally beneficial way. 
The development of modernised and very effective 
wood gasification power supply units opens up 
fantastic opportunities for farm application. 

We have used a couple of different pit methods 
at the farm; pits covered by soil and the cone pit 
method, the easiest method of all. In this method, 
a fire is started in the bottom of a cone-shaped pit. 
Dry wood is then added as fast as the fire will allow. 
The aim to get as close to smothering the fire as you 
can, without actually smothering it.

Biochar
Biochar is not a  fertiliser, but rather a  nutrient 
carrier and a  habitat for microorganisms. For 
optimal results, biochar needs to be charged to 
become biologically active, in order to utilise its soil-
enhancing properties. Biochar is extremely porous 
and has a huge surface area of up to 300 m2/gram. 
Due to its high porosity, biochar can incorporate up 
to five times its own weight in water and dissolved 
nutrients. This absorption capacity depends on the 
biomass used and the pyrolysis temperature.

Biochar has a  high cation exchange capacity 
(CEC). A high CEC helps prevent the leaching of 
mineral nutrients through the binding of molecules, 
hence the potential use in other areas of the farm as 
well as for bioremediation work. The combination 
of high absorption capacity and CEC make it a very 
useful nutrient carrier. Microorganisms find ideal 
habitats both in and around the biochar particles, 
whose pores act like little dwellings.

If biochar is incorporated pure into the soil with-
out activation, its high absorption capacity and CEC 
value will result in the fixing of available nutrients 
and water in the soil. This could lead to inhibition 
of plant growth in the first season, depending on 
the soil’s nutrient content. To prevent this, like with 
other soil amendments, we can process it via com-
post to ensure it is loaded with nutrients and water 
and colonised with microorganisms.

This practice of converting agricultural and 
household waste into a soil enhancer is thousands 
of years old. Whilst char is naturally found in some 
soils around the world as a result of vegetation fires, 
the intensive study of the dark biochar-filled earth 
(‘terra-preta’) in the Amazon has led to a  wider 
appreciation of the unique properties of biochar as 
a soil enhancer.

Studies have found application in agriculture has 
led to increased crop yields (sometimes substan-
tially if the soil is in poor condition), mitigating 
fertiliser runoff and nutrient leaching and retain-
ing soil moisture levels. It replenishes exhausted 
or marginal soils with organic carbon and fosters 
the growth of soil microbes essential for nutrient 
absorption, particularly mycorrhizal fungi. The 
carbon in biochar can remain stable for millen-
nia, providing a  simple and sustainable means to 
sequester historic carbon emissions that is tech-
nologically feasible and developed or developing 
countries alike. Different materials give different microscopic structure, but the surface 

area is always vast. Images courtesy of Albert Bates.

Pores in the walls of the pores in the pores: a fractal pattern.
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THE ConE PIT METHod

The cone pit method is the cheapest, simplest and 
most reliable way to make biochar. We use a hole 
about 1.2 m wide at the top and 90 cm deep. You 
want a  smokeless fire; an efficient burn. Once the 
initial fuel fire is established you begin the long 
process of adding layers of new dry wood. If it 
becomes smoky, let the fire catch up before adding 
more wood. If it is burning really fast, add more 
wood to smother it a little more. Observe for ashes 
forming on the edges of the wood; that is the time 
to add another layer.

The constant addition of wood covers the char 
that has been made with fresh layers of wood and so 
you just keep building up layers. If can feel counter-
intuitive, and you might feel like the layers below 
are totally burning away, but remember the cone pit 
does not let oxygen down to the bottom.

When the pit is totally full up, finish by adding 
a layer of thin wood, which will char quickly. You 
will feel immense heat coming from the pile at this 
point, do make sure you place the pit in an appro-
priate safe location. 

When the top layer is caught but not burnt away 
we spray the pit down with a hose pipe. It can take 
a  lot of water to cool it down fully. Embers can 
combust spontaneously upon contact with oxygen 
if they are not properly extinguished deeper down, 
so be very careful as you unload the pit. A pit this 
size will want several minutes of constant watering.

Before adding to the soil, we want to hydrate 
and populate the char with micro-organisms. To 
maximise the surface area, we smash or grind the 
char with mallets or by driving over it with the 
ATV to create a powder. The more surface area the 
better. We then transfer the powder to a bathtub or 
similar basin, and soak it for 2 weeks. Charcoal is 
hydrophobic, and it takes a long time to really soak 
it well. Water is fine, but urine is also good as it is 
a great way to capture the nitrogen.

To inoculate the hydrated char, mix evenly 
through healthy aerobic compost by adding con-
tinuously as compost is turned. Allow 2 weeks for 
charging, ideally with the compost outlined previ-
ously once it is finished. You cannot use char in the 
creation of the Berkeley compost, as it will upset 
the C:N ratio. Add it to finished compost to fill the 
fractal pores with life.

Biochar can also be charged with manure. If 
working with raw manure, it should be stored for 
a season prior to use aged manure. Another option 

The initial fuel fire is needed to light the subsequent layers of wood. Let 
this catch and get hot before starting to add layers.

The fire will smoke briefly as new wood is added, the quickly become 
smokeless. When ash begins to form on the logs add another layer.

The very last layer will not char completely, but can be reused in the next 
pit. Let it catch completely before extinguishing the pile.

It takes constant watering from the hose for 5 – 7 minutes to extinguish 
the pit completely. Make sure water has penetrated all the way down.
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is to add biochar into the bedding in the barn. 
A  10 – 20% addition of biochar to bedding can 
catch excess liquid nutrients and reduce ammonia 
emissions. Regularly mixed into slurry pits at 1–5% 
by volume, biochar can also bind volatile nutrients 
and improves the microbial environment. 

oTHER uSES on THE fARM

•	 Silage agent (1% helps prevent formation of 
mycotoxins and butyric acid and can potentially 
bind pesticides).

•	 Feed additive / supplement (typically 1 – 2%).

Collecting the batch of char in wheel barrows after cooling for crushing 
to release the surface area.

We use a  vehicle to speed the process of crushing large batches. 
A hammer works fine for small amounts.
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SECTion 3

Creating  
diversified farm  

Enterprises
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CHAPTER 11 

Tree
Crops
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SILVOPASTURE
LANES

ENTERPRISE AT A GLANCE

Some Basic Costs

Field Operations

Sales Prices

€11.00 Average Tree

€0.40 Raspberry cane 

€4.00 2 Year old berry bush

€2.76 Soil amendment +
tree guard per tree

Investments

€3,300
€13,067
€4,620
€54
€400
€150
€240
€1,500
€1,500

€2,500

€24,831

Trees
Berries
Fencing
Tree guards
Compost
Mulch
Machine work
Cool bot store
Post harvest 
equipment (kitchen)
Harvesting equipment

Total

4%

4%
11%
7%

73%

Pruning +
Maintenance
Spraying
Mulching
Processing
spoiled fruit
Harvest

Financial Overview N—S E—W

€73,340
€9,910

€65,430

€62,589
€9,466

€53,122

Revenue
Running cost

Enterprise NET

1,110 hrs 
Annual Total

Investment NET
€24,831 €53–65,000

Time
1,110 hrs

Quick Overview

Time

€60.00 Per/ Hr Machine 
and driver hire cost

€4.50/Kg Apple

€5.80/Kg Plum 

€5.00/Kg Pear

€15.00Kg Cherry

€10.00/Kg Raspberry

€7.00/Kg Gooseberry

€7.00/Kg Blackcurrant

Key Financial Figures

€500
€2,500
€200
€400
€100
€1,000
€2,500

Electricity 
Advertising
Compost teas
Insect/ disease
Fuel
Signage
Packing supplies

PER 1200M ROW
- 300x Fruit trees
- 2,600x Blackcurrant/ Gooseberry
- 6,000x Raspberry 

PER 1200M ROW
- 300x Fruit trees
- 1,300x Blackcurrant/ Gooseberry
- 3,000x Raspberry 

NORTH TO SOUTH 
CONFIGURATION 

EAST TO WEST 
CONFIGURATION 

SPACING IN THE ROWS 

TREES 

4 Meter

BLACKCURRANT/
GOOSEBERRY

0.9 Meter

RASPBERRY

0.4 Meter0.4 Meter

12 Meter 18 Meter

N—S E—W 

222 Meter

100 M
eter

= 1,200M OF TREE LANES

2.2 ha
156 Meter

10
0 

M
et

er

= 1,200M OF TREE LANES

1.6 ha

SEASONAL LOSSES
ACCOUNTED FROM
FULL PRODUCTION

SPOILED FRUIT
VALUE ADDED
BY JUICING + JAM

TIME TO DEVELOP
PICK YOUR OWN 
SCHEME AS CROPS 
ESTABLISH HUGELY 
CUTTING TIME

50% 15%
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SILVOPASTURE
LANES

ENTERPRISE AT A GLANCE

Some Basic Costs
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Silvopasture Systems  
at Ridgedale

The Silvopasture lanes at Ridgedale create the 
backbone of the land use pattern here at the farm, 
which works in synergy with our Keyline sub-
soiling to help reboot water and nutrient cycling. 
We established thousands of long-term perennial 
crops within our pasture lanes in our first season 
to create more layers of cropping above the pasture 
with minimal loss of ground and an efficient work 
pattern. 

oBJECTIvES And PlAnnIng

Pasture is not the optimum starting point for estab-
lishing production trees. Grasslands are bacterially 
dominated through to balanced fungal to bacterial 
ratios in the late successional grasses. Shrubs and 
vines tend to thrive between fungal to bacterial 
ratios of around 5:1; whereas with our tree crops 
we are talking fungal to bacterial ratios of 5 – 100:1 
or more (up to 1000:1 with conifers and old growth 
species). Cultivation of soil selects for bacteria, 
and will lead to a  profusion of seed germination. 
It does, however, give us the opportunity to sow 
a  diverse cover crop and plant trees and shrubs 
into well-prepared ground whilst dealing with the 
overall water considerations of the site. Our job as 
engineers of this designed process is to help steer 
everything possible towards the set of chain reac-
tions (the succession) that we desire.

The innovative use of equipment combined with 
allowing the geometry of the topography to pattern 
the farms design aids efficiency in terms of land use, 
water distribution, microclimates and soil building 
capacity. We knew we had compacted land that had 
not been grazed effectively (or utilised otherwise) 
for many years, with a  consistent plough pan at 
18 cm depth through our penetrometer surveys. 
We needed to prepare the ground for rapid plant-
ing, lift compaction, deal with water and establish 
a multitude of support plants simultaneously.

SPECIES ASSEMBlIES  
And PlAnTIng

As with any design work, the mapping and con-
ceptual design process leads us to an accurate 
digital layout from where we can generate a  bill 
of quantities efficiently. Knowing the length of 

tree lanes from accurate planning and our chosen 
spacing allows rapid calculation of plant stocks 
required. The planting patterns were planned to 
allow for optimal solar capture. As with any field 
planning the headland, the space at the end of the 
row, needs to be planned for easeful future land use. 
This obviously depends entirely on the required 
machinery or operations, which in our case is Egg 
Mobiles passing and hay making with small rigs.

In top field, fruit trees are planted on 18 m row 
spacing (on semi-vigorous rootstocks) with hazel 
(bush) on 1.5 m spacing in-between them on the 
north side of the bed. On the south side, assorted 
berry fruits are planted on their appropriate spac-
ing over the front rip. This solar oriented ‘forest 
edge’ style planting allows maximum light for all 
plants as they are on a  more E to W  orientation. 
These rows have 18 m pasture strips between them, 
laid out on Keyline cultivation patterning. In the 
front field, where the plantings are roughly north 
to south, we also pattern the planting for maximum 
solar gain, with tree crops over the central rip and 
shrub/berry crops on either side. In all tree lanes 
a diverse assembly of support plants has been under 
sown to enhance the main cropping trees/shrubs.

Parallel alleys of fruit and berries with multi-species animal systems.
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Main Tree Crops Main Shrub Crops

Apple Raspberry

Pear Gooseberry

Plum Blackcurrant

Cherry Redcurrant

Hazel Honeyberry

Communicating the planting plan before implementing. Visual management guides are very beneficial for team tasks.

Our ground cover mix was hand broadcast into the 
formed tree beds immediately after planting and 
mulching the trees and shrubs to quickly establish 
perennial ground cover. Some of the benefits we 
were looking for include nitrogen fixing, mineral 
accumulation, edible/herbal crops, insectary and 
nectary sources as well as protecting the soil. Having 
perennial plants helps tip the Fungal:Bacterial ratios 
in our favor, and the addition of woody mulch and 
animal bedding will ensure a good supply of fungal 
food is present. Woody mulch, rock dust and kelp 
provide the wide mineral spectrum necessary to 
encourage fungi in depleted agricultural soils.

We bought a large supply of our trees in the UK, 
partly due to availability, but a  lot to do with cost. 

Sweden is extremely expensive, with some of the plants 
we bought being 5 – 10 times the price locally. With 
European plant passports opening up, we decided it 
would serve us best to go with the high quality nurser-
ies we already had relationships with. The first job was 
timing the arrival of the plants to the UK the day I got 
back from a teaching and consulting jaunt, so I could 
be there to deal with vulnerable plants immediately. 
This went like clockwork and I  booked a  van with 
a friend to drive the 24 hour trip through 7 countries 
to get the plants to the farm and move into our new 
home. Whilst this would not suit everyone, it saved 
us in the region of €60 – €70,000 in the process. Many 
other supplies were brought over at half to one fifth of 
the local cost.

Perennial crops should be somewhat limited to popular varieties that people regularly consume in the commercial system.
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The scale we are working on, whilst not particularly 
large, suits the machinery we have at hand for an 
efficient and multi-functional result. We imported 
a Keyline Plow from Australia for consultancy/devel-
opment gigs as well as a resource for the wider region. 
We also imported an old French Simon Bedformer 
typically used for vegetable bed formation on 
ploughed and weathered land. This model is a 1.8 m 
twin rotor 90 hp rated machine capable of burying 

stones with the second rotor, giving a better planting 
surface. We wanted this machine due to its width 
and ability to create cuts on the sides of the beds (2.2 
m at bottom of the cut). It also worked well for us in 
terms of the planned plant spacing. The innovative 
use of equipment combined with allowing the 
geometry of the topography to pattern farm designs 
aids efficiency in terms of land use, water distri-
bution, micro-climates and soil building capacity.

Deep ripping to lift compaction down to 80 cm depth. The first pass with the bed former leaves undesirable ground surface.

Second pass with Bed former produces a very good planting surface. Aerial view with sweeping curves that create the ‘bones’ of our layout.
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Our first job was to mark out a guideline in each field in order to subsoil the paddocks on the Keyline pattern. The tree lanes were then marked 
out to the 12 and 18 m spacings we are working on in the Front and Top fields.

We then deep ripped with either 2 or 3 of the 26” shanks on our Yeoman’s plough to lift compaction directly under the planned planting rows. This 
allowed us to break up the ground 80 cm deep, also shattering the subsoil radially to allow for rapid rooting and establishment.

We then made a couple of passes with the bedformer to leave us with nicely prepared, slightly raised beds for planting bare root trees / shrubs 
without digging. It also allowed for the establishment of the broadcast cover crop. The furrows on each side of the bed perform the function of 
mini-swales but because they are on the Keyline patterning any excess surface water flows out to the ridges, which slows its movement through 
the landscape.

lAyIng ouT fRonT fIEld
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3 hours of machine work prepares the silvopasture planting and sets the pattern of land use for generations.

4 months after planting the silvopasture lanes, primary windbreak and various other plantings at the farm.
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A Tale of Two Trees

Something I commonly observe is people planting 
trees and bushes in far too small holes. I  guess it 
is just out of laziness, but unless you have seen the 
impact the hole size makes in plant development, you 
probably would not understand just how important 
it is. I remember planting young blueberry bushes 
in the commercial polytunnel on a farm in my late 
teens. These were scraggly little 30 cm potted plants, 
yet I was instructed to dig a hole 80 cm deep with the 
shape of the bucket at the bottom and then a  circular 
hole in a ring above it that was 1.2 m in diameter 
going down about 30 cm deep. The central hole is 
obviously for the quick development of roots that 
will penetrate deeper in the groundwater. The wider 
shallow hole is for the surface feeding roots whose 
job it is to pick up rainfall as quickly as possible. 
Being a young man and possibly feeling a little lazy 
myself I remember feeling some resentment at the 
prospect of such a laborious task: there were close 
to a hundred to plant by hand. I learnt a lot, and not 
just about ergonomic tool use! To see the resultant 
growth and vigour before your eyes completed the 
lesson, now I have a nice example of my front lawn 
to recount this lessons to others. The two trees in 

the image above are both Tilia. The one on the right 
hand side of the picture is actually the first tree ever 
planted at the farm. Both trees were 80 cm tall bare 
root whips of the same size, the tree to the left of 
the photo was planted a couple of months later and 
had not been stored in optimal conditions. The 
first tree was planted by a small skinny chap who 
dug a hole barely 30 x 30 cm. The soil here is sandy 
loam but quite compact after decades of short lawn 
grass. The house is actually built on a  mound of 
what is essentially building sand, and is just out 
the frame to the right. The larger tree my hand is 
on has exactly the same soil and yet is double the 
size of the other tree. I should point out that it is 
been pruned heavily twice and whilst you can see 
it is a much larger and thicker set tree it would also 
be double the height at this point if I had not cut 
it. This tree was planted by my friend Joe, a burly 
Welsh tree surgeon with arms as strong as my legs. 
He dug a hole 80 cm diameter and the best part of 
a metre deep. I just left the desk and walked out to 
measure the circumference at the base of each tree 
trunk, which measured 32 cm and 20 cm respec-
tively. Dig your holes deep enough.

Slow growing, long-lived organisms deserve much more consideration and inputs to help them establish, especially in ‘foreign’ habitat.
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our Tree Planting Process
•	 Unwrap roots and soak for 20 mins in kelp/molasses solution whilst prepping planting hole.
•	 Apply recommended doses of the mycorrhizal fungi/Indigenous micro-organisms applied to bare 

roots.
•	 Apply 300 g of powdered rock dust 50 cm outside the centre stem around tree.
•	 3.5 ml Maxicrop (brand) concentrated kelp extract and 2 tablespoons sugarcane molasses root soak 

per tree.
•	 Replace soil ensuring no air pockets and roots are naturally extended.
•	 Water in with 20 litres of kelp/ molasses solution.
•	 Thick cardboard mulch 1 m2 minimum.
•	 Perforated spiral tree- guard.
•	 20 litres fungal compost on top of cardboard.
•	 1 wheelbarrow of wood chip mulch for each tree/0.5 barrows for fruit canes.
•	 Annual renewal of mulch from winter bedding for first 5 years (always keep mulch off stem of tree).

Bare root trees assembled with roots wrapped and moist. Bare root trees undergo a 20 minute soak before planting.

Woody mulch going down as the rows are planted. Broadcasting cover crop.
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Bare root trees packed into damp moss to keep them moist on their 
journey to the farm. Heel in trees in beds, or root cellar if you want to 
prolong dormancy.

We heeled our trees into temporary sand beds and planned the planting 
process very carefully to be completed by bud break.

The planting rig, a  great help in speeding up the planting process if 
organised well.

THE PlAnTIng CART

Effectively planning the workflow for farm work is 
essential for motivation, efficiency and generally 
getting the job done right. Lacking machinery 
we adapted an old horse-drawn logging trailer to 
carry 800 L of molasses/ kelp/ water mix, trees, 
tree guards, stakes and mulching materials. Along 
with strategically dumped woody mulch piles and 
a very organised team working together smoothly 
it took just 180 human hours to prepare, plant and 
mulch all the silvopasture lanes at the farm. A great 
achievement and catalytic start: this was the first 
week for us on the farm. 

A strong mesh wire cylinder with a base is effective against voles. The cover crop; interesting to see variance in germination across soils.
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Annual deep litter winter bedding from hens removed in spring. Every tree and bush receives nutritious mulch.

Vegetation in the tree lane is cut back at the end of the season. Fungi colonising the rich organic mulch layer.

Annual Maintenance
At the emergence of spring when the animals 
return to the pastures, the winter bedding material 
that has been building up over the previous 
months is hauled out with a  high-sided trailer 
and deposited at the end of each tree row. Over 
the following weeks, whenever we have time, we 
work in a team to ferry the material along the row 
on a trailer at slow speed, pitch-forking the nutri-
tious mulch towards the foot of each plant with 

someone following behind to clear the stems and 
put the mulch into place. This yearly addition of 
nutrition and carbon-rich material keeps the grass 
and weeds from competing heavily with the trees 
and feeds the soil at the same time, a nice cycling 
process. With around 2 km of mulching to do we 
find it takes less than a day with a well-coordinated 
team. If it were much larger, a  row-mulching 
machine can be employed for this task, a  tractor 
pulled machine somewhat like a  muck spreader 
that kicks out mulch to the side. 
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Alternative grass  
Suppression

Whilst natural woody mulch has the most long-term 
benefits regarding moisture retention and food for 
fungi, it is labour intensive to apply and maintain. As 
we have prioritised our winter bedding to compost 
to fuel the market gardens we have experimented 
with other mulch materials. The forest industry 
here offers recycled paper pulp mulch mats which 
are very dense compared to typical cardboard, 
etc., and can remain intact for 3 – 5 years providing 
time for a young tree to get established in grasses. 
There were areas of our silvopasture lanes which we 
netted the poultry into to see the impact they would 
have on the ground cover there one autumn. The 
following spring we installed these mulch mats and 
they have shown to be quite effective. The ground 
needs to be clear around the base of the plants for 
the mats to sit down and avoid being blown by the 
wind. We have also found it useful to dampen them 
slightly to avoid tearing them when inserting them 
around larger stems. It is another low-input option 
to consider if you do not have the resources at hand 
to lay thick organic mulches. They remain smaller 
in diameter than I  would prefer, ideally giving 
a young fruit tree a 1 m radius covering would be 
optimal, they are somewhat practical.

Plastic is certainly a  fast and effective way of 
smothering grasses, although this is something we 
have only employed in small strips for long-term 
nut trees and later strawberries to make use of the 
space. Whilst it is effective, bear in mind that plastic 
in a  more dense planting will eventually become 
buried with organic matter and will remain in the 
ground permanently. I  have been to several sites 
that have used plastic on a broad area to establish 
multi-layered and multi-species tree systems and 
a 20 years on the plastic is buried beneath 30 cm 
of new forest floor material. This may or may not 
concern you, and it is clearly an effective way to 
take out grasses and forbs without herbicides.

Another option, whilst more expensive than 
cheap woven plastic landscape fabric, is jute mulch 
mats or rolls. These are available for individual trees 
or in long rolls, and biodegrade over the course of 
4 or 5 years. This would be a preferable material in 
my mind, and something I would consider if I were 
to put in more silvopasture lanes. The relative 
cost may discourage some, but the benefits are far 
greater and for a small farm it remains affordable.

Landscape fabric is quick and resilient, but plastic use is not necessary. 
Depending on the planting, plastic can end up buried and irretrievable.

Easy to install, and much more durable than cardboard, lasting 3 years.

Recycled paper pulp mulch mats from the forestry industry.
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Storing the Harvests Fresh berries and fruit make a welcome addition to 
vegetable shares in the summer and autumn, and 
jams and chutneys are a very useful way to preserve 
and add value to these crops whilst offering some 
level of security for the last vegetable box shares in 
the year. Any additional produce can be sold in the 
winter period along with egg and meat deliveries. 
We freeze a  lot of berries for consumption at the 
farm, both wild harvested and cultivated ones to 
ensure a  daily supply throughout the next year. 
We also made a  dehydrator out of a  typical coat 
drying cabinet, common here in homes, schools 
and work places for ensuring you do not go out 
in the cold winter months in wet gear. We simply 
created 30 wooden racks with fine mesh screens 
and dry herbs, flowers and mushrooms and even 
make products like jerky. It is important to have 
a thermostat; products like herbs need to be dried 
swiftly, but below 40°C to maintain the medicinal 
quality of the oils.

Our kitchen is a certified production kitchen for 
half of the year. Whilst not a  lot is different from 
any household kitchen, there are protocols that 
need to be devised and recorded in order to meet 
the inspectors standards. These revolve around 
hygiene routines in the actual kitchen, labelling and 
storage of foods and personal hygiene. Simple jams, 
ferments and preserves all fall in a low-risk category 
that make it an easy thing to do. Even products like 
paté made from our chicken or pork livers can be 
made in the kitchen, and together these all make 
up wonderful additions or supplements to weekly 
shares, or individual products in their own right.

It can be a  good idea to create open days or 
space for customers to come and taste different 
recipes and ideas with your products, especially if 
you wish to introduce them to products outside of 
the cultural norms. The impact of tasting food in 
and around the production is huge, and this can 
be a great way to start interacting with and grow-
ing your customer base early on. Inviting people 
onto your farm creates a  tangible connection that 
advertisements cannot compare with, and it is this 
personal relationship that we are essentially lever-
aging as a small farm.

Top fruit can be selected with storage in mind, and 
we have found our cellar and root cellar are suitable 
for longer term storage of products like apples, for 
example. Fruit should be individually wrapped on 
single levels and regularly inspected and bad fruit 
removed. The window for varietal variation is very 
slim in our situation, but planning perennial crop-
ping systems with prolonged harvest is smart.

The developing polyculture of apple, blackcurrant and a Siberian pea-
shrub (support species) with pastured broilers passing behind.

Apples and pears ready for processing and winter storage.
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A converted coat drying cabinet to dry herbs, mushrooms and meat.

Turning poultry liver into premium organic pate that stores.

Sealing jams for long term storage for sales over the winter.

Pickles, jams and chutneys are a simple way to preserve summer gluts.

Inviting customers onto the farm to connect and share ideas and recipes.

Lacto-fermentations for adding to late season boxes or winter sales.
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Silvopasture orchard fruit and berry enterprise

Investments (SEK) Swedish Krona: divide by 10 to convert to €

Cost 
(sek) unit N – S E-W

Av. Tree 
price 110 tree 33,000 33,000

Raspberry 
cane 4 24,000 12,000

2yr rooted 
berries 40 53,330

Fencing 66 m 46,200 46,200
Tree guard 1.8 single 540 540
Compost 20 per tree 4,000 4,000
Mulch 5 per tree 1,500 1,500
Machine 
work 600 hour 2,400 2,400

Compost tea 
Spray tank 4,000 4,000

Packing 
Crates 4,000 4,000

Chill room 
(coolbot 
powered)

15,000 15,000

Post harvest 
processing 
(kitchen)

15,000 15,000

Ladders/
harvest bags 25,000 25,000

Funga 
Innoc. 
and soil 

0.8 per tree 240 240

Total 
Investments 216,210

Running costs (sek)
Advertising 25,000
Insect/
disease 4,000

Fuel 1,000
Electricity 5,000
Signage and 
communica-
tions

10,000

Silvopasture fruit and Berry Enterprise
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Packaging 25,000
Total 72,000

North to South Oriented Silvopasture
Fruit species, numbers and expected yields (in the first 10 years)

Species No. of 
plants

Yields per plant (kg)

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Apple 75 0 0 0 5 10 20 35 40 45 50

Plum 75 0 0 0 0 10 25 40 42 45 50

Pear 75 0 0 0 0 10 15 25 30 40 40

Cherry 75 0 0 0 0 5 15 22 26 28 30

Raspberry 3,000 0 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.4 0.4

333 0 0 0 0.5 1 1 1.5 1.5 2 2

1,000 0 0 0 0.5 1 1 1.5 2 2 2

Prices and expected revenues (in the first 10 years) Based on 50% of crop yield saleable

Species
Price 
(SEK/
kg)

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Apple 45.00 0 0 0 16,875 33,750 59,062 67,500 75,937 84,375

Plum 58.00 0 0 0 0 21,750 54,375 87,000 91,350 97,875 108,750

Pear 50.00 0 0 0 0 18,750 28,125 46,875 56,250 75,000 75,000

Cherry 150.00 0 0 0 0 28,125 8,437.5 12,375 14,625 15,750 16,875

Raspberry 100.00 0 36,000 36,000 54,000 54,000 72,000 72,000 72,000 72,000 72,000

70.00 0 0 0 6,993 13,986 13,986 20,979 20,979 27,972 27,972

Value-adding activities on 15% of total crop

Spoiled fruit kg litre Sell cost hours

Apple 562.5 Juice 330 7.5 82.5 8 2,475

Plum 562.5 Jam 500 8 1,294 40 4,000

Pear 450

Cherry 337.5

Raspberry 180 Jam 270 9 414 20 2,430

100 Jam 150 8 230 20 1,200

300 Jam 450 7 690 20 3,150

Annual Total 2,710 108 13,255
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East to West oriented Silvopasture
Fruit species, numbers and expected yields (in the first 10 years)

Species No. of 
plants

Yields per plant (kg)

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Apple 75 0 0 0 5 10 20 35 40 45 50

Plum 75 0 0 0 0 10 25 40 42 45 50

Pear 75 0 0 0 0 10 15 25 30 40 40

Cherry 75 0 0 0 0 5 15 22 26 28 30

Raspberry 1000 0 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.4 0.4

444 0 0 0.5 0.5 1 1 1.5 1.5 2 2

444 0 0 0.5 0.5 1 1 1.5 2 2 2

Prices and expected revenues (in the first 10 years) Based on 50% of crop yield saleable

Species
Price 
(sek/
kg)

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Apple 45.00 0 0 0 16,875 33,750 59,062 67,500 75,937 84,375

Plum 58.00 0 0 0 0 21,750 54,375 87,000 91,350 97,875 108,750

Pear 50.00 0 0 0 0 18,750 28,125 46,875 56,250 75,000 75,000

Cherry 150.00 0 0 0 0 28,125 84,375 123,750 168,750

Raspberry 100.00 0 12,000 12,000 18,000 18,000 24,000 24,000 24,000 24,000 24,000

70.00 0 0 7,770 7,770 15,540 15,540 23,310 23,310 31,080 31,080

70.00 0 0 7,770 7,770 15,540 15,540 23,310 31,080 31,080 31,080

Total revenue per year 
(sek) 0 12,000 27,540 41,977 387,307 523,035

Value-adding activities on 15% of total crop

Spoiled fruit Unit 
(litre)

Price 
per 
unit

Prod. 
cost

labour 
hours

Apple 562.5 Juice 330 7.5 82.5 8 2,475
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Plum 562.5 Jam 500 8 1294 40 4,000

Pear 450

Cherry 337.5

Raspberry 60 Jam 90 9 150 7 810

133 Jam 200 8 290 25 1,600

133 Jam 200 7 450 10 1,400

Annual 
Total 2,266 90 10,285

Key 
financial 
overview 
(sek)

Costs Net

N-S 
Plantings 753,400 99,100

E-W Plant-
ings 625,890 94,660
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A note on the Wild yields
I must admit to feeling rather stupid being a farmer 
when the forest reveal their lush carpet of berries in 
July, then as the autumn mists roll in, the mushroom 
season begins. Sitting on my porch thinking about 
how to modify my grazing plan to be startled by 
a 600 kg bull elk just 20 m away from my backdoor, 
I have often chuckled to myself at the irony of the 
hard graft we endure. We try to make full use of the 
wild yields and regularly eat freshwater fish, berries, 
mushrooms and wild meats when we can trade 
them. There is an ancient Swedish customary law 
referred to as ‘Allemansrätten’, meaning ‘All Men’s 
Right’. It allows you to roam in any wood, meadow 
or field to forage for wild food, and as long as you do 
not cut down trees or break branches, the owner of 
the land cannot stop you or ask for compensation. 
It assumes mutual respect between landowners 
and ramblers, and gives opportunity for anyone to 
pick wild fruits almost anywhere. There are a  few 
limitations, but they are very much common sense. 
You may not enter the grounds close to houses or 
homes, or fenced off enclosures, and should not 
interfere with cultivated plants or crops. There are 
some rare protected species of flowers that you must 
not touch. The law even allows you to camp for one 
night in any forest or meadow under these rules. As 
long as you do not camp within sight of houses and 
ask for permission to make a camp fire, technically 
it is fine, provided when you leave everything is in 
the same condition as when you arrived.

It was estimated a couple of years ago that some-
thing like 50 million tons of blueberries would not 
get harvested in the Swedish forests, and it is any-
one's guess how many do get harvested. We have 
a  few patches close by for blueberries and lingon 
berries. Blueberries are delicious raw, but can be 
stored in jams and chutneys to accompany meats or 
simply frozen. We aim to harvest and freeze at least 
100 kg a year to ensure we can eat them every day 
of the year. Lingon is typically made into jam that 
accompanies meat and potato traditionally, being 
a little tart alone. We can harvest up to 50 kg an hour 
half a kilometre from the farm with 2 or 3 people 
and hand collectors. We also have a simple plastic 
venturi device for cleaning berries. It attaches to 
a vacuum cleaner and berries are poured through 
with any leaves or bits of stem sucked out letting 
the berries fall. It makes quick work of sorting and 
bagging the harvest. Nutrient-dense wild food is an 
important part of a diet built around a long winter; 

We can harvest enough berries to eat daily all year in a couple of days' 
work.

Bringing in the harvest prior to cleaning with vacuum venturi.

Lingon berry patch just 1 km from our farm yields plenty.
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30 minutes in the forest lot behind our house in August.

Incredible salmon fishing lies within an hours drive from the farm.

A typical day's fishing on the lake less than 1 km from our house.

this is medicinal food in essence. It always amazes 
me how far reaching the global ‘superfood’ move-
ment has spread, despite most people remaining 
oblivious to the free resources all around them. 
Collecting wild foods is a  welcome break from 
daily farm tasks, and a chance to relax in the wider 
surroundings.

I also love to fish and grew up fly-fishing for trout 
as well as sea fishing, my main objective being sup-
plying table fish. Whilst most Europeans are not 
familiar with eating the fresh water fish local to 
them in today's world, it was common practice all 
over the world at one time with fish being a stor-
able protein source that could be harvested at the 
desired time. We eat pike, perch, brown trout and 
salmon from local lakes and rivers. Most Swedes 
would give pike to their cats, claiming it is not good 
human food. Perhaps it is because it has a double 
rib cage, making it a  little harder to fillet. Unlike 
many fish, the pike produces a back fillet and two 
fillets from each side. We prefer to cook them whole 
and pull the entire bone structure out in one piece. 
These fish are relatively bland, but cooked with 
a  considerable amount of salt and butter they are 
comparable to many white sea fish. The salmon run 
close by to us, and in adjacent southern Norway 
are some of the best rivers in Scandinavia, mak-
ing a  luxurious outing once or twice a year. With 
a good day in the autumn season, it is possible to fill 
the freezer with enough prime salmon for a family 
to eat steaks every week of the year.

The mushrooms here in Sweden are legendary, 
and the amount of golden and funnel chanterelle 
and boletes immediately outside our back door 
is breathtaking. There are many other edible and 
medicinal species too, but these are the primary 
ones we find. The mushrooms sell at around €30/kg 
fresh and we can pick 30 – 50 kg in a couple of hours 
just in the woods around our home. There seems 
to be cycles for bumper years, which I do not have 
clear from my observations, but it is a ready source 
of protein-rich delicious meals every season.

We do not hunt, having neither license nor time, 
but we are entitled to a share of the elk hunt as land 
owners in the village. Whilst this does not amount 
to a  huge amount, we like to trade our products 
for wild boar, elk and deer meat from time to time 
for diversity. Wild meats like elk from relatively 
pristine environments are extremely nutritious and 
nutrient-dense foods; low in fat and packed with 
vitamins and minerals.
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TREE NURSERY
ENTERPRISE AT A GLANCE

Starting Plants From; Selling Only

Investments

€1,186
€320
€2,000
€200
€1,400
€250
€2,000
€2,000

€9,356

Root trainers
Inoculations
Raised beds
Weed mat
Tunnel
Irrigation
Compost
Ground works +
Fencing

Total

5%
12%
6%
8%
19%
41%
8%

Stratifying
Cuttings
Grafting
Potting
Watering
Packing
Maintenance

Key Financial Figures

€12,690

€5,000
€3,500

Seed + 
Invitro costs
Marketing
Compost inoculates/
Root trainers

Financial Overview

€75,460
€21,180

€54,280

Revenue
Running cost

Enterprise NET970 hrs 
Annual Total

Investment NET
€9,356 €54,280

Time
970 hrs

Quick Overview

Time

Cutting

Grafting

Seed

Plants

Plants

Plantsx10

x20

x30

Approximately 300m² 
10 x 
15 x 0.75m

75cm

15m

PLANTS ANNUALLY
16,000

BED DIMENSIONS

4.28 x 15m
TUNNEL DIMENSIONS

GRAFTS

25cm

25cm

25cm x 25cm Spacing

ROOT TRAINERS

25cm

40cm

32 Cells
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Tree nursery Enterprise
Specialist tree nurseries are few and far between in 
Europe and there is a  demand for more localised 
services. Martin Crawford (located in the UK), who 
produces a fantastic range of more unusual plants 
for agroforestry sells plants as far north as Norway 
and as far south as Portugal, indicating how open 
the market currently is. Something that has always 
struck me having moved to Sweden is the lack of 
diversity of specialist plants available here, and the 
extremely high cost of plants available to the main-
stream. Whilst most people in this field will likely 
want to propagate their own materials from seed 
or vegetative propagation methods, there are also 
many with the capital to invest in larger quantities 
of plants directly.

This enterprise is based largely around the sourc-
ing of good quality seed stock and a well-organised 
process for the stratification and scarification of 
such plants (as appropriate to our climate), grafted 
material or other vegetative propagation methods. 
The enterprise involves a  lot of fall planning and 
a  lot of operations will happen over the winter 
dealing with seed and regularly checking stock that 
is stratified. Come spring, there is a  lot of potting 
on to take care of along with grafting and plant-
ing grafted stock into raised beds. Late spring and 
summer are dedicated to the maintenance of plant 
stock throughout the growing season, including 
observation, pest and disease management and 
watering. Shipping will be an intense period pri-
marily focused in the winter time when plants are 
dormant. Live plant sales throughout the summer 
are always an option direct from the farm, but the 
scope of this enterprise making up a family income 
will likely revolve primarily around mail order in 
bulk quantities.

It has long been my opinion that root trainers 
provide an ideal way to start tree and other peren-
nial seeds in a  compact spacing that still leads to 
very desirable root characteristics whilst allowing 
for inoculants and other soil amendments from the 
plant's rapid early development to easily be passed 
onto the customer. Of course it is also an option 
to offer field-grown trees that are then dug out of 
the ground in the dormant season and shipped bare 
root. This is by far the most economic way of grow-
ing and buying trees, but in our higher latitudes 
with winter temperatures as they are, there is a very 
short window for digging out plants that makes it 
impractical. Further south in the UK, Germany, 

Holland, Belgium and France this would be a great 
alternative option. One consideration is the trees 
will likely be larger, adding to shipping costs and 
with a certain level of root damage involved in their 
removal from the field. Another option is raised 
beds, and we have employed all these methods for 
growing on young stock. Ultimately the nursery 
may be a mixture of one or all of these methods, 
and certainly certain strategies will be more useful 
in different locations.

You will need carefully consider the types of 
plants you will produce. There is no way to compete 
with large nurseries in terms of economies of scale, 
and so you should focus on unusual or unique 
plants suitable for agroforestry, forest gardening or 
regenerative agriculture in general. Quality is where 
you can out compete modern nurseries, which are 
often just short-term caretakers more than skilled 
nurserymen nowadays. I  am thinking not only 
of the genetic stock, but the quality of the plant's 
start in life. Grown in root trainers, inoculated with 
beneficial/ edible fungi and fed appropriately with 
slow release fertiliser: you want to make your plants 
stand out.

This is an enterprise that would suit people who 
are excited about plants but want a  lighter work-
load than you might find in vegetable production 
or intensive tree crop productions and really want 
to support the proliferation of agroforestry projects 
around the region. There are various methods of 
plant propagation involved, and whilst these require 
different materials and skills, they can be mastered 
in a relatively short time. A lot can be learnt from 
good reference books on plant propagation.

It is also something to consider as a  sideline 
enterprise to fund your own project. If you need 
100 apple trees, how many do you need to graft 
and sell additionally to cover the cost of your own? 
Ultimately, choosing the right material is going to 
be the foundation for the success of the enterprise, 
and you will need to carefully plan the enterprise 
to make sure you can handle the intensive shipping 
season, which will likely be concentrated between 
a few weeks or a couple of months.

One of the great benefits of root trainers is that 
trees can be kept in them for multiple seasons (as 
long as they are fed) without ever risking becoming 
root bound. Plants maintain their taproot and this 
does not get damaged in shipping the plant to the 
customer. Another benefit is the compact size and 
the sheer amount of plants able to be grown in a 
small space, which has the knock-on effect of young 
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plants growing tall and straight in their first year 
making them economic and practical for larger scale 
planting operations where they are immediately able 
to see the sun regardless of surrounding vegetation.

The ability to propagate huge amount of plants 
in small spaces makes this one of the most lucrative 
enterprises per area unit. The cut-off bottom of an 
IBC tank is able to produce 1,000 chestnut seedlings 
which can be sold on as 50 cm tall whips at the end 
of the growing season. Whilst trees grown in the 
ground can obviously be sold with increasing value 
year upon year, particularly in the case of grafted 
fruit trees, it adds a  totally different dimension to 
the operation, and is something I would avoid. My 
aim would be to get high-quality young trees out in 
volume so they can more readily adapt to their new 
site, keep shipping costs low and minimise logisti-
cal issues. As I have said before, there are few farms 
with enough trees, and my vision is for hundreds 
of small nursery enterprises supplying specialised 
cropping varieties for specific climatic zones.

Start up cost can be very low for such an enter-
prise. Some permanent raised beds, protective 
tunnel space (possibly shade tunnels) and some 
basic horticultural tools and root trainers is all 
that is needed beyond the seed stock or grafting 
material, which can often be generated for free. If 
growing field scale trees in the ground you would 
need a compact tractor and some kind of cutter bar 
gear for removing plants in the dormant season. 
Operating a plant nursery may require licensing as 
part of your countries measures for limiting risks 
the disease and viruses. You need to look into local 
regulations.

Whilst only a small selection of plants is included 
to illustrate a pattern, there is a demand for local-
ised varieties across good producing berries, fruits 
and nuts. Up here in the far north there are very 
few options for nuts, and grafted walnuts of differ-
ent varieties would be amazing for people to have 
access to. There is a  need for dedicated nurseries 
within each seperate climate zone as you approach 
the extremes and my hope has always been to 
encourage people to consider starting more focused 
operations locally. Whilst I  do not have time to 
do more than to meet my own needs, I think this 
could be a  fantastic business for someone who 
understands the context of regenerative agriculture 
and focuses on appropriate species hard to find 
elsewhere. Working out of a  very small landbase, 
this would suit someone who might not want the 
hard labour of other farm productions.

Dense sprouting encourages good growth on annual whips.

Root trainers are the simplest way to achieve prime quality roots.

Root trainer cases allow for a large amount of plants in a small space.
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Base data (general)
Currency (SEK) Swedish Krona: divide by 10 to convert to €
VAT (food products) 12%
Payroll Tax 31.42%
Hourly rate for employee 160 sek (excl. payroll tax)

species propagation Cost plants 
per year

Plant cost 
(per 
plant)

success 
rate plants

SEK # SEK #
Chestnut Seed 10,000 1,000 10.00 60% 600
Apple Grafting 7,500 500 15.00 70% 350
Apple Seed 1,500 4,000 0.38 35% 1,400
Pear Grafting 7,500 500 15.00 70% 350
Cherry Grafting 10,000 500 20.00 50% 250
Bush Cherry In Vitro 30,000 1,000 30.00 90% 900
Honeyberry In Vitro 30,000 1,000 30.00 90% 900
Walnut Seed 10,000 1,000 10.00 40% 400
Aronia Seed 300 3,000 0.10 80% 2,400
Plums Grafting 10,000 500 20.00 50% 250

Elder Cuttings/ 
Grafted 10,000 500 20.00 80% 400

Gooseberry Cuttings 0.00 1,000 0 80% 800
Blackcurrant Cuttings 0.00 1,000 0 80% 800
Whitecurrant Cuttings 0.00 1,000 0 80% 800

16,500

% of sales in 50, 20 and 10 packs price per 
plant revenue

50 20 10 50 20 10 AVG
Chestnut 15% 5% 80% 100 125 150 141 84,750
Apple 15% 5% 80% 150 200 275 253 88,375
Apple 15% 5% 80% 40 50 60 57 79,100
Pear 15% 5% 80% 150 200 275 253 88,375
Cherry 15% 5% 80% 150 200 275 253 63,125
Bush Cherry 15% 5% 80% 100 120 150 141 126,900
Honeyberry 15% 5% 80% 60 80 90 85 76,500
Walnut 15% 5% 80% 60 90 110 102 40,600
Aronia 15% 5% 80% 40 50 60 57 135,600
Plums 15% 5% 80% 150 200 275 253 63,125
Elder 15% 5% 80% 60 80 90 85 34,000
Gooseberry 15% 5% 80% 20 25 30 28 22,600
Blackcurrant 15% 5% 80% 20 25 30 28 22,600
Whitecurrant 15% 5% 80% 20 25 30 28 22,600

Tree nursery Enterprise Sheets
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On farm 
sales

Sales 
requiring 
shipping

Total number of 
multi-unit sales Percentage of sales to postal regions

% % 50 
plants 20 plants 10 plants SE EU Overseas

40% 60% 1 1 53 70% 20% 10%
40% 60% 1 1 28 70% 20% 10%
40% 60% 3 2 121 70% 20% 10%
40% 60% 1 1 28 70% 20% 10%
40% 60% 0 0 25 70% 20% 10%
40% 60% 2 1 78 70% 20% 10%
40% 60% 2 1 78 70% 20% 10%
40% 60% 1 1 33 70% 20% 10%
40% 60% 4 4 212 70% 20% 10%
40% 60% 0 0 25 70% 20% 10%
40% 60% 1 1 33 70% 20% 10%
40% 60% 1 1 73 70% 20% 10%
40% 60% 1 1 73 70% 20% 10%
40% 60% 1 1 73 70% 20% 10%

Totals 19 16 933
Average postage fees to customer

x50 bundle x20 
bundle

x10 
bundle

SE = Sweden 200 160 120
EU = Europe 250 200 150
OS = Overseas 300 240 180
Investment costs

Units Cost Total
Roottrainers 520x 32 11,859
Fungal 
innoculant 40kg 800 3,200

Raised beds 15 2,000 20000
Weed mats 200 m 2,000
Tunnel 14,000
Irrigation 2,500
Compost 20,000
Misc. 20,000

Total 93,559
Key operational figures
Seed cost 126,800
Marketing 50,000
Compost 15,000
Packaging 20,000

Total 211,800
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OVERALL FINANCIAL VIABILITY
Enterprise Profit SEK 546,800

Overall Revenue SEK 758,600 (Ex. VAT)
Overall Cost SEK 211,800 (Ex. VAT)

Financial Return 
on Own Work 
(given Partial 
Employment)

Hourly Rate for Own Work 
(Incl. Payroll Tax)

SEK / human-
hour

428 630 hours

Hourly Rate for Own Work 
(Excl. Payroll Tax)

SEK / human-
hour

563

Financial Return 
(given Full 
Employment)

Additional Cost for Full 
Employment (970 hours)

SEK 203,963 (Inc. payroll tax)

Profit with Full 
Employment

SEK 342,836

Margin with full employment (ROI) 45%
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CHAPTER 12 

Intensive
oyster 

Mushrooms
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OYSTER MUSHROOM
PRODUCTION

ENTERPRISE AT A GLANCE

Some Basic Costs

Field Operations

Sales Prices

- €0.03 Hydrated lime 

- €0.50 Chopped straw 

- €0.25 Pelleted Supplements

- €1.25 Oyster grain spawn

Investments

€7,000
€900
€1,250
€2,200
€2,050

€750

€2,000

€16,150

3x Portacabins
Mixing + inoculation
Incubation Space
Fruiting Space
Fridge + pasteurisation
supplies
Storage + cleaning +
tools
Plumbing + electrics

Total

3%
44%

3%
6%

11%
11%
8%
6%
3%

6%

Hydrating substrate
Mixing/ inoculation/
bagging
Hanging bags
(inoculation room)
Moving bags
(fruiting room)
Harvesting
Trimming + packing
Compost substrate
Cleaning
Monitoring +
data collection
Planning Financial Overview

€55, 070
€10,707

€44,363

Revenue
Running cost

Enterprise NET

2,175 hrs 
Annual Total

Investment NET
€4,280 €44,363

Time
2,175 hrs

Quick Overview

Time

- €0.40 Lay-flat tubing

- €0.03 Cable ties

Key Financial Figures

€400
€1,293
€105
€70

€4,821
€2,000
€400

Packing
Electric
Water
Cleaning
Consumables
Production costs
Advertising
Fuel

PER 6KG COLUMN €14.90Kg Average price 

40% Private Sales @ €25.00/Kg

60% Whole Sales @ €11.00/Kg

INCUBATION

Portacabin 2

CIRCULATION FANS

56x 6KG BAGS PER WEEK

COLD PASTEURISE
SUBSTRATE

MIXING SUBSTRATE
+ INOCULATE

FRUITING ROOM
- 5–7 Days to crop
- 7–14 Days for 
subsequent crops

INCUBATION
- 20–24°C
- Dark space
- 10–14 Days

5–8 WEEKS FOR
3 CROPS OF OYSTERS

336 Kg
SUBSTRATE PER WEEK

84 Kg
MUSHROOMS PER WEEK

SINK

MIXING DRUM HEATERSSCAFFOLD RACKS

FRUITING

Portacabin 3

CIRCULATION FANSHUMIDIFIER

HEATERSSCAFFOLD RACKS

UTILITY/INOCULATION

Portacabin 1

CLEANING
STORAGE

IBC

WORK BENCH

STORAGE

C02 OUT

FRESH AIR IN

FAN + FILTER

HEPA FILTER

2.6 Meter

9 Meter
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CHAPTER 12

Indoor oyster Mushrooms

A mushroom is like an apple on a tree, simply the 
‘fruit’, and 95% of the mass of the fungi is the network 
of mycelium that we rarely see. The largest organism 
on Earth is a fungus, a honey fungus some 1,000 ha 
in size and over 2,000 years old. We diverged from 
fungi more recently than we did from plants. 

How it is that fungi, that are single cell wall thick-
ness across their network, avoid pathogens is still 
emerging in the science of mycology, and we have 
a lot we can learn from the pattern language of these 
organised ‘neural networks’.

There are four main types of fungi. Firstly, there 
are the saprophytes, the teeth of the forest, so-
called because of the sharp hyphae at the end of 
their networks which is capable of ripping through 
some of the hardest natural substances such as 
lignin, keratin and cellulose. These are the primary 

decomposers on the planet and whilst extremely 
light in weight, are stronger than steel in their lat-
eral strength gram for gram. These include all the 
edible mushrooms we like to grow such as shiitake, 
oyster and straw mushrooms. If you ever walking 
through a  forest and step on old branch that col-
lapses under your foot then you are witnessing the 
achievement of these fungi. The entire organism 
can be housed within a  single log, hence why we 
cultivate these varieties. They are easy to propagate 
and move around from location to location. We 
have grown out opportunistic strains such as oyster 
on old clothing and even in a copy of my old book!

Second, we have the mycorrhizal mushrooms 
that are living in association with another plant. 
These are typically the edible mushrooms we like 
to gather, such as Chanterelle or Porcini. Nearly all 

Golden Oyster mushrooms in the fruiting room. All images in this section courtesy of Adam Sayner, Director of GroCycle (UK)  
For more insight and to learn from Adam’s experience check grocyclecourses.com. [7]
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has taken place, as the fungi alters the nutrient 
content of the plant and begins the process of the 
creation of secondary metabolites. The change in 
chemical composition can make the plants unpalat-
able to insects and even grazing ungulates in some 
cases.

In the farm setting, we are interacting with all 
types of fungi, and particularly mycorrhizal fungi if 
we are working with tree systems as in the previous 
chapter. However, in this chapter we will focus in 
on one of the most popular saprophyte species in 
cultivation: the oyster mushroom. 

Oyster mushrooms are possibly the easiest variety 
of mushroom to grow. They are super quick, rela-
tively resistant to competitor organisms and they 
can grow on a  wide range of substrate materials. 
There are 3 main phases in production, beginning 
with inoculation. First the initial pure spawn must 
be cloned and the population built up to produce 
high quality mycelium in large enough quantities 
to inoculate the weekly production. Oyster mush-
room spawn is mixed with the substrate material, 
often straw or sawdust, but a range of other materi-
als can also be used. This growing medium is then 
usually placed into bags with small holes or air fil-
ters in them for gas exchange. The bags are placed 
in an incubation room. This is a warm (20 – 24°C) 
dark room to incubate and begin the first phase of 
growth. After 10 – 14 days the mycelium has colo-
nised the growing substrate. After the mycelium 
has ripped through the fresh medium, it is time 
for the mushrooms to start fruiting. The bags are 
exposed to autumn-like conditions with fresh 
oxygen, high humidity, low-level light and slightly 
cooler temperatures. This signals to the mycelium 
that it is time to start producing mushrooms and 
small pins begin to emerge.

Fed by water and nutrients from the mycelium, 
these tiny pins then rapidly grow and develop into 
full size mushrooms in 5 – 7 days. A crop of mush-
rooms can be harvested three times before the 
mycelium becomes exhausted, with a new crop of 
mushrooms manifesting every 7 – 14 days during 
this time. In other words, it takes about 5 – 8 weeks 
to grow 3 crops of oyster mushrooms, and this can 
be achieved in a low-tech, low-cost start up con-
text. There are lots of value-adding opportunities 
with an intensive mushroom production, as well 
as possibilities to store the perishable crop. Dried, 
powdered, risotto/pasta/soup packs, mushroom 
jerky, medicinal tinctures and mushroom kits are 
all underutilised side avenues for this enterprise.

plants on Earth rely on one or more species of fun-
gus for their survival, and this is because of comet 
impacts that happened at least twice in ancient his-
tory, wiping out large amounts of plant and animal 
life. Think about it, if you are an organism that can 
mine minerals from rock or decompose things 
that were once alive, you just got selected for in a 
big way. The fact that that happened at least twice 
meant that we find fungi in all ecosystems around 
the world. Mushroom spores are much more 
mobile than even the most tenacious annual weed 
seeds and can travel in the upper atmosphere. As 
you travel around the world at equal lines of lati-
tude daylight length is automatically the same, and 
similar vegetation types abound. In this way, fungi 
have been extremely successful in colonising the 
planet. The mycorrhizal mushrooms cannot be dug 
up and transplanted elsewhere. Mycelium remains 
totally interdependent on another species; a plant 
that is supplying sugar in exchange for minerals.

There are amazing cases where trees are kept alive 
even when they are unable to photosynthesise after 
being smothered with Japanese bindweed, thanks to 
liquids and nutrients being passed under the ground 
across this invisible ‘internet highway’ of the natural 
world. Likewise nutrients have been recorded being 
passed from trees lower in the order of succession 
to the trees higher in the development sequence: 
alder passing liquids and nutrients to douglas fir for 
example. There are many living examples of how all 
organisms are taking care of themselves whilst act-
ing in service to the whole. 

Third, we have parasitic fungi, which will com-
monly be seen in greenhouses and polytunnels 
where lack of airflow or aerial watering are creat-
ing the conditions for these organisms to cause 
problems for our crops. If this is something you 
experience, the best remedy is increasing ventila-
tion, reconsidering crop spacing and using drip 
irrigation to avoid spreading spores all over the 
space. There are foliar feeds high in silica that you 
can make by rotting plant material of high silica 
plants such as horsetail or bamboo leaves in water 
to help mitigate problems to some degree. However, 
good management practices are the best approach 
to managing these hot and humid spaces.

Fourth, you have endophytic fungi living symbi-
otically with nearly all plants, growing up between 
the cell walls. The fungus gains a carbohydrate sup-
ply from the plant, and the plant gains increased 
nutrient uptake as well as protection from phytoph-
agous insects. This is achieved once the association 
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REPRoduCIng SPAWn CulTuRES 

The job of the mushroom grower is the constant 
work of inoculating media, essentially cloning 
an initial pure spawn and multiplying it many 
thousands of times. The productions outlined in 
this chapter are based around buying bulk grain 
spawn from a  dedicated producer and using that 
to inoculate cold bath (lime) pasteurised growing 
medium such as chopped straw or using the simpler 
method of pelleted straw. This saves a lot of work, 
and may prove the most time/cost effective as you 
manage sales and administration of the enterprise. 
If you wish to save on running costs, the process of 
working with master cultures is summarised here.

It is best to buy pure spawn from a reputed labo-
ratory and a 5 cm3 test tube may cost around €180. 
Working in front of a HEPA filter which blows air 
free of spores onto the work surface, and with clean 
hands and tools, the initial master culture is divided 
into  100 petri dishes with scalpel and tweezers 
which are then covered with their lids in front of 
the filter. It takes around a week for the mycelium 
to colonise the agar, at which point it is ready to be 
added to sterilised grain.

Commercial productions are often working at an 
eventual 3% inoculation ratio, that is 3 kg of colo-
nised grain to 97 kg of growing medium. Working 
in less sterile conditions, you will want to increase 
the percentage of grain mycelium. 10% is a  good 
starting point and you can work your way down 
over time to find the sweet spot, which, for these 
productions, comes out around 6%. So for every 
6 kg growing bag produced, you are aiming for 
around 360 g of inoculated grain. It makes sense 
to expand the culture in production units, and so 
each petri dish can now inoculate a mason jar, (or 
similar) which will hold 360 g of sterilised grain. 
The production figures outlined in this chapter are 
based around 56 of these 6 kg bags per week. With 
careful management, the original master culture 
can be kept for a long time, and the job in the lab 
is managing the continual and exponential cloning 
of the culture. We need about 20 kg of grain spawn 
a  week. Grain spawn can be stored in a  fridge to 
slow its growth and essentially the fridge becomes 
the balancing tool of the spawn operation.

The grain must be pressure cooked for a couple 
of hours to kill off any bacteria and fungi and it can 
be left to cool overnight in the containers. These are 
then brought in front of the HEPA filter, and each 
is filled with the contents of the petri dish. These go 

back into the fridge for another week of incubation, 
which is visibly noticeable when the mycelium has 
ripped through the entire substrate. At this point it 
is ready to be transferred into the cold pasteurised 
straw medium and placed into the tube bags ready 
to go into the incubation room. This constant cycle 
of propagating spawn and inoculating larger and 
larger mediums is the main work of the mushroom 
grower, and within a few months, a good standard 
of production can be achieved if basic hygiene pro-
tocols are maintained.

Industrial pressure cookers for preparing grain to expand the 
master culture, which will then inoculate fruiting bags.

Mycelium colonised on grain ready for bagging up. 
Refrigeration allows the development to be slowed to meet 
production needs.
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Pearl Oyster (Pleurotus ostreatus).

Pleurotus ostreatus

Also called Common Oyster mushroom, Winter Oyster mushroom, or Grey Oyster mushroom. The Pearl 
Oyster Mushroom is one of the most commonly available varieties. 

Qualities:

•	 Rapidly growing species 
•	 Very high yield 
•	 Excellent quality of the fruit bodies

Characteristics:

Pleurotus ostreatus has heavy and numerous clusters of fruit bodies shaded grey-blue (temperature below 
15°C) to grey-brown. Caps have a diameter of 7 – 10 cm.They are very tasty and they preserve well. 

deciding which varieties to grow
There are several different types of oyster mush-
rooms to choose from. Whilst there is demand for 
other edible mushrooms, and you might wish to 
expand your range, oyster mushrooms are perhaps 
the simplest and most forgiving of all the species, 

so a good starting point for most people. They are 
an opportunistic fungi. Here are four of the more 
popular species that are readily available as pure or 
grain spawn. There are many wonderful varieties, 
so look around.  
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Pleurotus ostreatus

Origin Pan- European

Recommended substrate Hardwood / (wheat) Straw 

Heat treatment Bulk pasteurisation: temp. in centre substrate minimum 4 hours at 62 
°C

Inoculation Mix with minimum 2% spawn

Recommended bag PE or HDPE, perforated every 10 – 15 cm

Substrate size
Diameter: max. 35 cm

Length: unlimited

Incubation

Room temperature: 20 – 22 °C

Substrate temperature: 25 – 30 °C

Duration: 19 – 22 days

Fruiting induction
Temperature: lower to 6 – 15 °C

Relative humidity 90 – 95 %

Fruiting conditions 

Room temperature: (5-) 10 – 17 (–20) °C

Relative humidity: 85%

CO₂ concentration: less than 1,000 ppm

Light: 800 – 1,500 lux

Flushes

Number: 2 – 3

Interval: 1 – 2 weeks

Between flushes: relative humidity increase to 
90%

Total production cycle Ca. 3 months

Average yield 200 to 250 g saleable mushrooms per kg fresh substrate
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Golden Oyster (Pleurotus citrinopileatus).

Pleurotus citrinopileatus

Also called Yellow or Golden Oyster mushrooms, this variety is best known for its amazing colour, and 
looking similar to the popular Chanterelle mushroom. 

Qualities:

•	 Decorative species
•	 Slight anise taste
•	 Rapid production

Characteristics:

An easy-to-grow Oyster Mushroom. Tightly clustered fruit bodies of 4 – 7 cm diameter are gathered 
centrally or ex-centrically on a thin stem. For a maximum storage capacity they need to be harvested 
before the full development of the cap sides.
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Pleurotus citrinopileatus

Origin subtropical regions of East Asia

Recommended substrate Hardwood / (wheat) Straw 

Heat treatment Bulk pasteurisation: temp. in centre substrate 
minimum 4 hours at 62 °C

Inoculation Mix with minimum 2% spawn

Recommended bag PE or HDPE, perforated every 10 – 15 cm

Substrate size
Diameter: max. 35 cm

Length: unlimited

Incubation

Room temperature: 22 – 24 °C

Substrate temperature: 27 – 32 °C

Duration: 12 – 13 days

Fruiting induction
Temperature: 15 – 20 °C

Relative humidity 90 – 95 %

Fruiting conditions 

Room temperature: (13) 17 – 22 
(28)°C

Relative humidity: 85%

CO₂ concentration: less than 
1,000 ppm

Light: 800 – 1,500 lux

Flushes

Number: 2 – 3

Interval: ca. 8 days

Between flushes:

relative 
humidity 
increase to 
95%

Total production cycle Ca. 2 months

Average yield 150 to 200 g saleable mushrooms per kg fresh 
substrate
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Phoenix Oyster (Pleurotus pulmonarius).

Pleurotus pulmonarius

Also sometimes known as the Summer Oyster mushroom, Italian Oyster mushroom, or the Indian Oyster 
mushroom, this variety has evolved to grow in warmer climates and depending on the strain is either white 
or a brown/tan colour.

Qualities:

•	 Extremely rapid incubation
•	 Well-formed, very tasty fruit bodies
•	 Excellent results at higher temperatures

Characteristics:

Pleurotus ostreatus has heavy and numerous clusters of fruit bodies shaded grey-blue (temperature below 
15°C) to grey-brown. Caps have a diameter of 7 – 10 cm. They are very tasty, have excellent aroma and they 
preserve well. 
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Pleurotus pulmonarius

Origin Southern Europe

Recommended substrate Hardwood / (wheat) Straw 

Heat treatment Bulk pasteurisation: temp. in centre substrate 
minimum 4 hours at 62 °C

Inoculation Mix with minimum 2% spawn

Recommended bag PE or HDPE, perforated every 10 – 15 cm

Substrate size
Diameter: max. 35 cm

Length: unlimited

Incubation

Room temperature: 20 – 22 °C

Substrate temperature: 25 – 30 °C

Duration: 14 – 16 days

Fruiting induction
Temperature: 15 – 20 °C

Relative humidity 90 – 95 %

Fruiting conditions 

Room temperature: (11) 15 – 18 
(28)°C

Relative humidity: 85%

CO₂ concentration: less than 
1,000 ppm

Light: 800 – 1,500 lux

Flushes

number: 2 – 3

Interval: 8 – 10 days

Between flushes:

relative 
humidity 
increase up to 
90 – 95 %

Total production cycle Ca. 2.5 months

Average yield 200 to 250 g saleable mushrooms per kg fresh 
substrate
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Pink Oyster (Pleurotus salmoneostramineus).

Pleurotus salmoneostramineus

One of the most striking of the Oyster mushroom varieties, the Pink Oyster mushroom grows really fast, 
producing fruits in as little as 3 – 4 weeks.

Qualities:

•	 Rapid incubation
•	 Decorative fruit bodies

Characteristics:

This oyster mushroom thrives in heat. Over 19°C it forms numerous clusters of pink fruit bodies with 
variable measurements from 7 to 12 cm diameter. At lower temperatures, colour and form deviate. The 
mushrooms have no particular taste and are grown primarily for their decorative aspect. Being cold 
intolerant the mother cultures, spawn and substrate die at temperatures under 8 – 10°C.
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Pleurotus salmoneostramineus

Origin India and South-Asia

Recommended substrate Hardwood / (wheat) Straw 

Heat treatment Bulk pasteurisation: temp. in centre 
substrate minimum 4 hours at 62 °C

Inoculation Mix with minimum 2% spawn

Recommended bag PE or HDPE, perforated every 10 – 15 
cm

Substrate size

Diameter: max. 35 cm

Length: unlimited

Humidity: 70 – 73 %

Incubation

Room temperature: 20 – 22 °C

Substrate temperature: 25 – 30 °C

Duration: 13 – 16 days

Fruiting induction
Temperature: 18 – 24 °C

Relative humidity 90 – 95 %

Fruiting conditions 

Room temperature: 18 – 28 °C

Relative humidity: 85 – 90%

CO₂  –  concentration: less than 
1,000 ppm

Light: 800 – 1,500 lux

Flushes

Number: 2 – 3

Interval: 10 – 12 days

Between flushes:

increase 
relative 
humidity to 
90 – 95 %

Total production cycle Ca. 2,5 months

Average yield 150 to 200 g saleable mushrooms per kg fresh 
substrate
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floor Plan
A loW-CoST SoluTIon

The old working cabins like we used to make the 
poultry processing unit (see following page), are 
perhaps the easiest way to make the dedicated spaces 
needed to create a mushroom farm. They are cheap, 
well insulated, have vinyl flooring, easy to clean walls 
and benefit from already having electrical, lighting 
and plumbing installations. The required modifica-
tions are simple and quick to achieve. Insulated 
shipping containers or used industrial walk-in 
coolers also make suitable spaces, but we like the 
fact that old cabins are easy to work with in to create 
the type of environment necessary. The walls and 
ceiling are best coated in vinyl so the entire structure 
is very easy to deep clean. A  large part of growing 
mushrooms successfully is hygiene protocols, so 
attention to detail and careful planning to facilitate 
this aspect of day-to-day running of the enterprise is 
critical. Due to the humid warm environment being 
created, it is important to change electrical fittings 
accordingly, and a  local electrician should install 
these to ensure the correct International Protection 
(IP) rated fittings are used. 

uTIlITy And  
InnoCulATIon RooM

These are ideally in the same wagon. Here you have 
an IBC if cold pasteurising the growing medium 
(e.g. chopped straw). This is located near the 
compost tumbler, bag filling tubes and workbench 
for a good workflow. The IBC will need to drain to 
a gravel sump or ditch outside the wagon, after the 
pH of the solution has been neutralised. A sink is 
important for clean down routines, and storage of 
cleaning materials and all other materials are in this 
wagon. This also serves as a mini-office space.

InCuBATIon RooM

The incubation room needs to be kept around 
20 – 24°C. Scaffold poles are constructed for hanging 
the mushroom columns, which can be hung in two 
layers vertically. One of these wagons is just enough 
space for cycling through the amount of bags 
needed for the productions outlined in this chapter, 
but it is tight. Bags will be in this stage for 12 – 26 
days, so you need to plan the space around weekly 
production volumes. The bags can be closer spaced 
than in the fruiting room, but should remain slightly 

apart for good air flow. A  lot of heat is created 
as the mycelium rips through the substrate and 
a Coolbot/ air conditioner chilling system may also 
be necessary, depending on ambient temperatures. 

fRuITIng RooM

The fruiting room must also be very easy to clean, 
and vinyl all over is the most practical approach. 
Lighting is not needed for mushrooms to produce 

INCUBATION

Portacabin 2

CIRCULATION FANS

HEATERSSCAFFOLD RACKS

SINK

MIXING DRUM

UTILITY/INOCULATION

Portacabin 1

CLEANING
STORAGE

IBC

WORK BENCH

STORAGE

FRUITING

Portacabin 3

CIRCULATION FANSHUMIDIFIER

HEATERSSCAFFOLD RACKS

C02 OUT

FRESH AIR IN

FAN + FILTER

HEPA FILTER

2.6 Meter

9 Meter

Repurposing old infrastructure can make this into a low cost start up 
enterprise that is essentially modular and mobile.
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An easy installation job allowing for desired drainage in the floor.

Vinyl floors is standard; covering walls and ceilings allows deep cleaning.

A simple cold water lime pasteurisation set-up.

Scaffold poles make robust and adaptable hanging racks.

energy, but it is a pinning trigger, causing mush-
rooms to start fruiting. You can use the existing 
strip lighting but it must be in waterproof casing 
IP54 or above. You also want cool light of 9,000 
Kelvins or above. LED strip lights can also be used. 
The light can be set on an automatic timer aiming 
for 12 hours on and 12 hours off. The same sort 
of scaffold racking is installed in the grow room 
also, but bear in mind bags spaced further apart to 
make room for fruiting due to the size the mush-
rooms can reach.

The temperature in the fruiting room varies for 
different strains, but is generally 12 – 20°C for the 
cold strains and 18 – 26°C for warm strains. It is 
possible to aim for one temperature in the entire 
space that is a balance for all varieties, and use the 
double-layered hanging positions to favour differ-
ent varieties where the lower rack will be slightly 
cooler. Hydroponics tents could be used to isolate 
separate portions of the space for more accurate 
temperatures for particular strains.

Humidity should remain between 80 – 90% rela-
tive humidity (RH). Humidity can be automatically 
set with a humidifier that has a built in hygrom-
eter and you may consider two units for a  larger 
space. CO₂ needs to remain less than 1,000 ppm, 
and ideally even down to 500 ppm. You also need 
a  constant fresh oxygen supply to promote good 
fruiting (CO₂ inhibits pinning). With a  HEPA 
filter installed on the outside of the wagon, an 
RVK fan combined with a  filter box sucks fresh 
air into the wagon on a timer. Make sure you get 
a fan big enough for the size of your grow room. 
Automated cycle switching will depend on how 
often the fans replace the air in the space. CO₂ 
builds quickly until fans kick on, as the bags are 
omitting CO₂ in large amounts. The humidity will 
also dip down as fan kicks on, as the incoming air 
is drier. The humidifier will come on as fans go 
off. These regular cycles need to be experimented 
with to keep CO₂ and humidity at a good balance. 
The timings will vary, but the idea is to emulate 
a  constant balance. It depends on the total air 
exchanges within the room, and fan cycles may 
range from 1 minute on:4 minutes off to 15 mins 
on:15 mins off. You need to do some trial and error 
to find the sweet spot. A CO₂ meter is precise and 
useful, but the low tech way is based on observing 
stem development. With a stand alone humidifier 
unit with a hygrometer, you can set the humidity 
to the level desired. Adjustments will need to be 
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tweaked during seasonal changes throughout year 
so monitor and observe closely.

Flexible ducting is the easiest way to connect 
the fan and filter box. The venting pipes for CO₂ 
are situated on the floor and are 150 mm ducting 
pipe with holes 10 cm apart with a diameter 2 cm. 
An outlet fan draws air through this ducting and 
out of the room exhausting CO₂ out. 

Substrates
Substrates are the food source which enable the 
growth of mycelium. Mycelium is the root-like 
vegetative growth of the fungus and is critical to 
the cultivation of oyster mushrooms in the same 
way an apple tree is to an apple. The most widely 
used substrate for oyster mushrooms is straw. 
However, sawdust, cardboard, coffee grounds 
and other by-products of agriculture such as sug-
arcane bagasse and cotton waste can also be used. 
Choose whichever is the easiest for you to source. 
The easiest substrate to get started with is probably 
wood or straw pellets as they come already pas-
teurised and you just need to add water to hydrate 
them. Straw is also a  very forgiving substrate to 
grow on. Either way, choose a substrate material 
that you can easily source and use the instructions 
below to prepare it ready for inoculation. The goal 
of the substrate is to provide a hydrated nutrient-
dense food source which is also free from other 
micro-organisms that would normally compete 
with the mushroom mycelium. Straw is the most 
commonly used for oyster mushrooms, it is usually 
cheap and contains all the essential nutrients for 
the mushrooms to thrive. You can pasteurise by 
soaking in hot water (80°C) for 1 hour, or in a cold 
water high-pH lime bath for 12 – 24 hours.

LIME BATH TREATMENT 

Whilst there are many methods of sterilising 
the growing medium, cold bath lime pasteuri-
sation is the most useful when factoring in time, 
investments, efficiency and reliability. Fill a clean 
1,000 litre IBC with fresh water and add 5.5 litre 
of calcium hydroxide (hydrated lime). This is 
calcium oxide (quicklime) that has been hydrated, 
converting oxides into hydroxides. Importantly, 
it is high in calcium and low in magnesium. This 
is important as we are looking to raise the pH 

A HEPA filter at the start of the fresh air intake.

RVK fan with flexible ducting to filter box on fresh air inflow.

150 mm ducting for CO₂ outflow around base of room.

Second hand walk-in coolers make very good incubation/ grow rooms.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



291

down all surfaces you are about to work on with 
a  cleaning spray. Make sure your substrate has 
the right moisture content. The pasteurisation 
process will probably moisten your substrate to the 
correct level, but it is essential to check that your 
substrate is not too dry or too wet. Depending on 
the material, you are aiming for anything between 
55% hydration (sawdust) to 75% (straw). The 
easiest way to check is with a squeeze test. Squeeze 
the substrate slightly in your hand. It should bind 
into a ball in your hand, and couple drops of water 
should come out. If water is dripping out, you need 
to dry your substrate out a little. If it does not hold 
together in your hand, it is likely too dry, and you 
can add a little more water. Like making compost, 
it is always easier to add a little water than take it 
away, so be cautious!

radically, above 12 ideally. Lime that you put in 
your garden, calcium carbonate, does not work for 
this purpose. 

Hydrated lime is potentially hazardous, so be 
careful when handling it. Wear gloves, safety glasses 
and a mask. Getting it on your skin can cause rashes 
and burns, breathing it into your lungs can cause 
respiratory issues, and getting it in your eyes can be 
especially dangerous.

Cut straw into 10 cm pieces and completely 
immerse in the lime water solution for 12 – 24 
hours. Drain and then immediately inoculate with 
spawn. One batch of limewater will treat about 110 
kg of straw, so you will either need to use two IBCs 
to process enough for the productions detailed here 
simultaneously, or run two separate batches.

Lime water can be discarded in mains sewage 
systems, and is often used in water treatment facili-
ties. If you do not have mains connection, you will 
need to consider balancing the pH of the solution 
to avoid creating a negative impact releasing it into 
the landscape. Citric acid can be used to create 
a pH-neutral solution before draining onto pasture 
or non-edible tree crops.

SAWDUST AND STRAW PELLETS

The great thing about using pelletised media is 
that they are already pasteurised by the heat and 
pressure of pellet production process. Add 1.5 kg 
water to 1 kg of straw pellets and soak for 20 mins. 
Quality straw pellets can absorb four times their 
weight in water, and are becoming increasingly 
popular as bedding for horses. This mixture can be 
broken up into hydrated sawdust and inoculated 
with grain spawn immediately. An analysis of time 
and costs with all other steps of the process will 
help you decide the best approach for your set-up. 
In Sweden the costs for buying in chopped straw 
and processing it with cold lime bath are similar to 
straw pellets. With the reduced workload the later 
proves favourable in our context. Lime treatment 
will certainly be more consistent against foreign 
organisms, but even a slight increase in inoculation 
rate with the pelleted growing medium would 
remain cost effective with time savings.

InoCulATIon

Inoculation is the process of adding your mushroom 
spawn to your prepared substrate. Before you start 
mixing clean your hands well with soap and wipe 

A compost tumbler is ideal for mixing grain spawn with the straw.

Working simply but hygienically to fill the tube bags. Solid food grade 
plastic piping could be considered as a reusable method.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



292

Very low tech oyster production in non-sterile conditions at our farm using pelletised straw typically found as a horse bedding 
material.  We have trialled all species in this chapter using compressed straw pellet and growing them out in the lean-to 
greenhouse where the CO2 produced through colonisation is o benefit to the young plants.

We have obtained an average 4:1 conversion ratio across the different species of oyster we have grown, with each 6 kg bag 
yielding 1.5 kg over 2 flushes. A third flush is possible if clean conditions are maintained that prohibit moulds, etc.
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completely white, the mycelium is primed to start 
fruiting where it senses increased oxygen levels.

Be sure to watch out for blue or green mould 
growing in your bags. If there is just a little, there is 
a good chance that your spawn will overtake it, but 
if it spreads a lot, the bag will likely fail, and it is best 
to remove  it, compost the substrate and start again.

fRuITIng

In the wild, mushrooms grow in response to changes 
in their environment or stress from running out 
of food. Once the bag is fully colonised and the 
mycelium is running out of food, it is now ready 
to fruit mushrooms in a bid for survival. There are 
4 key factors to provide the optimal conditions for 
the mushrooms to develop. Whilst direct sunlight is 
not a good idea, some gentle light is needed for the 
fruit bodies to form properly. Mushrooms do not 
gain energy from the light, so an indirect lighting 
source is sufficient.

In the wild oyster mushrooms are used to grow-
ing out of a stump or log in fresh oxygen-rich air. 
Providing a 3 cm ‘X’ shaped slit or hole in your bag 
will signal to the mycelium that there is a  space 
to grow out from. Spray with water twice a day to 
keep the substrate hydrated and the environment in 
which the mushrooms are developing humid. This 
will encourage the mushrooms to form and stop 
them from drying out as they develop.

The ideal temperature is specific to each strain, 
but generally most oyster mushroom strains are not 
too fussy about what temperature they will grow 
at. They will form best in their ideal range as men-
tioned in the strains information, but as long as it is 
in the range of 10 – 30°C they should fruit. Within 
7 days, you should start seeing tiny mushroom pins 
forming out of the hole. In the following 5 – 7 days 
these baby mushrooms double in size every day 
(keep spraying twice a day to maintain the humidity 
as they grow). The pronounced reaction of myce-
lium to generate primordia in response to lowering 
carbon dioxide gives the cultivator a powerful tool to 
schedule fruiting. Whilst strains vary in the degree 
of sensitivity to fluctuations in CO2, we are looking 
for strains that will produce primordia exactly where 
holes have been punched into the plastic columns. 
At these sites the mycelium senses the availability of 
oxygen and forms primordia. This response is very 
much analogous to the mushroom mycelium com-
ing to the surface of soil or wood, away from the 
rich carbon dioxide environment from within to the 

With this low-cost and low-tech approach 
to mushroom production, you will want to use 
a higher inoculation rate than you might find in the 
industry. 10% grain spawn: 90% growing medium 
by weight is a great starting point and you can then 
gradually reduce this as you gain experience with 
your set-up and growing conditions. You want to 
find the sweet spot where the crop can still aggres-
sively colonise the growing medium and does not 
get infected, and still save input costs. 6% is a good 
target inoculation rate for low-tech operations 
using basic hygiene protocols.

Either just before you take the bags to incubate, 
or immediately in the incubation room, cut 1 inch 
‘X’ shape holes around the bag with 1 hole for every 
600 g of substrate. With a 6 kg bag there are 11 holes; 
3 vertical rows with 3 holes spaced evenly around 
the bag and a hole near the base on opposite sides.

InCuBATIon

Incubation is where the spawn that you introduced 
will grow and spread out across the substrate, in 
preparation for the final phase of fruiting. A dedi-
cated room is automatically managed to maintain 
ideal conditions for incubation. It may be possible 
to have multiple layers of bags that sit at slightly 
different temperatures, in order to give different 
varieties optimal conditions within a  single grow 
space. The area should ideally be dark to prevent 
early pinning. The spawn will come to life in the 
warm, humid conditions of the bags and eat its way 
across the food you have given it. Once the bag is 

Oyster mushroom bags incubating (normally darkened space).
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oxygenated atmosphere outside. The strains outlined 
here are sensitive enough to carbon dioxide levels 
that they responsd well to holes cut into the grow 
bags, making harvesting extremely simple. 

CoMMon PRoBlEMS  
In PRoduCTIon

Long stems are caused by too high CO₂: mushrooms 
are looking for oxygen. If you find this a problem, 
you need to experiment with varying air intake and 
humidity. Changing your production levels will 
spike CO₂ in the grow space, so you need to adjust 
your system if you have varying production levels.
Mushrooms drying out can be caused by a  lack 
of humidity, direct sunlight or harvesting too late 
where the mushrooms have exhausted moisture in 
the growing medium. Ambient air humidity, espe-
cially with seasonal changes, will affect the whole 
space and humidifier and fans will need tweaking.
Green mould in the bags is caused by Tricoderma 
and Penicillium species. The incubation space may 
be too hot, the substrate too wet or the spawn could 
be low quality.

Mould on the actual mushrooms is likely lack of 
hygiene. Cleanliness of the whole fruiting space, 
old bags being left too long, stems and pins from 
previous harvest left intact, high humidity and poor 
air circulation are all likely culprits. This applies to 
black moulds in the grow space on the floors and 
walls too. Keeping spaces clean, and having a HEPA 
filter on the air intake is the best defense, and addi-
tional circulation fans may be used if needed.

Water pooling on the floor suggests that the air 
is too humid and the humidifier needs adjusting. 
Ambient humidity will obviously impact this, so 
keeping a good data log is important. 

Poor colonisation of the substrate could be an 
indication of low quality spawn or the incubation 
temperature was too low. This can also happen 
when the substrate was too dense, there was poor 
air exchange in the bag, or if the substrate was 
either too wet or dry.

Flies or larvae can become a  problem at the 
very last stage of prodution. Sciarid flies are most 
common. They lay eggs in caps of mushrooms; the 
maggots eating their way rapidly through the mush-
room. They breed rapidly, so you will need to keep 
on top of it. Poor cleanliness and lack of screening 
are the main problems. The flies are attracted to 
spores, so you need to harvest on time. They are 
also attracted to both new and old substrate so keep 
general hygiene protocols tight. The problem can 
occur when mixing substrate, usually in spring and 

Long stems on blue oyster.

Dried out tired mushrooms cannot be sold.

Green mould contaminated bags must be removed immediately.
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larger amounts can become a problem. Isolate the 
bags and remove and compost if mould develops. If 
there are no other signs of contamination then you 
may be able to wash away the metabolites and let 
them fruit.

Intense sporulation is mainly due to mushrooms 
being left too long before harvest, which is often 
the result of ambient temperature changes causing 
a rapid growth spurt. Spores in quantity will block 
filters and lead to more problems. Spores remaining 
on the floor, etc., will increase chance of bacterial 
growth so be diligent with hygiene protocols.

Brown spotting on mushrooms is the sign of 
bacterial infection caused by high humidity, high 
temperature, poor air circulation, water on the 
mushroom caps and possibly flies. Whilst not 
very common, it is important to watch for, as you 
should not eat these mushrooms and will want to 
kerb the problem immediately. Once the edge of 
the caps of the Oyster mushroom starts to flatten 
out or turn upwards, harvest is critical before the 
mushrooms begin dropping lots of spores. This can 

summer in good weather, so use fly strips and yel-
low sticky pads around the grow room. Ensure the 
room is sealed with insect screening.

Pinning inside the grow bags is a sign they have 
been overincubated. If this occurs in the fruiting 
room, then likely the fruiting conditions are too dry. 
Some strains are more susceptible to fruiting under 
plastic, but with these oyster strains it is probably 
one of other reasons. Detailed record keeping is 
vital to refine your planning to the strains you are 
working with.If no fruiting occurs at all then the 
growing environment is not correct or incubation 
was not carried out properly. Usually conditions are 
too dry, but could also be too hot or cold. High CO₂ 
levels will also impede fruiting, although usually 
you would see long stems rather than no fruiting 
at all.

Yellow or brown liquid forming in the bags is the 
build up of metabolites from the mycelium. This 
could be caused by overincubation or may be a sign 
of contamination where the mycelium is trying to 
fight off infection. Small droplets are no issue, but 

Poor colonisation of the substrate.

Pinning under the plastic indicates over incubation.

Yellow/ brown metabolites gathering at the outside of the bag.

Spore mass will clog the filters and lead to further contamination.
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Harvesting a beautiful clump of Pearl Oysters. Harvesting in plastic crates ready for trimming.

Trimming fresh gourmet mushrooms destined for local chefs.

Dried mushrooms last for up to 2 years, a great value-adding possibility.

Harvesting and Subsequent Crops

be difficult to judge the first time around, but you 
soon get a  feel for it. You can twist them off with 
your hands but it is best practice to cut the cluster 
off with a clean knife. Two days later submerge the 
mushroom substrate in water overnight to rehy-
drate, then hang them again to repeat the fruiting 
and harvesting process. Spray twice a  day in the 
same hole you cut out earlier, and 1 – 2 weeks later 
more mushrooms beginning to emerge. You can 
repeat this for a smaller third crop before the sub-
strate starts to run out of available nutrients. The 
remaining substrate can be broken up and added 
to compost.

InTEgRATIng WITH oTHER  
PRoduCTIonS

An expanding mycelial network ripping through 
a  growing medium produces carbon dioxide in 
enormous quantities. Up to 50% of the carbon base 
of the growing medium is liberated as CO₂ as it 
decomposes. Another 20% is converted into pro-
teins by the fungi. The high level of CO₂ production 
stimulates mycelial growth and inhibits fruit 
production, but the output could potentially be 
channelled into another production. Finding a way 
to run ventilation ducts to link this production to 
a microgreen growing space or vegetable seedling 
nursery would be very interesting from a  design 
perspective.
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OYSTER MUSHROOM PRODUCTION
EQUIPMENT SET UP COSTS FOR 84 KG/WEEK 

BUILDINGS/PRODUCTION ROOMS Item Cost (SEK) Divide by 10 to convert 
to €

Mixing and Inoculation 15,000

3 work cabins stripped and 
repurposed into required 
work zones

Incubation 25,000

Fruiting 15,000 

Utility: pasteurisation, packing, storage, supplies, fridge 15,000

Mixing and Inoculation

Workbenches 2,000

Substrate mixer 5,000

Scales 2,000

Incubation

Hanging rails 5,000 

Heating 2,000

Cooling (split AC unit) - optional 5,000

Thermistat controller 500

Fruiting

Hanging rails 5,000

Humidifier unit 5,000

Fans and ducting 6,000

Filter 2,000 

LED lighting 2,000

Heating: in line duct heater (optional) 2,000

Utility: pasteurisation, packing, storage, supplies, fridge

IBC 1000 litre 1,500

Indoor Intensive oyster Mushroom Enterprise
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Workbenches 2,000

Shelving 5,000

Fridge 10,000

Miscellaneous

Cleaning supplies 2,000

3 x respirators 1,000

Basic tool kit 2,000

Storage barrels 2,000

Notebooks, pens, clipboards etc 500

Other setup costs

Electrical installation 15,000

Basic plumbing supply to fruiting and utility 
rooms 5,000

Floor installation (if buildings do not already have 
flat cleanable surfaces, then need to install vinyl 
flooring)

Total Investment Cost 161,500

Oyster mushrooms weekly production (kg) 84

Substrate required (kg) 336

No. of 6kg columns 56

Inputs Cost (per 6 
kg column)

Total 
Weekly 
Cost

Total 
Monthly 
Cost

Total yearly 
Cost

Hydrated lime (pasteurisation) 0.3 17 67.2 588

Chopped straw 5 280 1,120 9,800 

Pelletted supplements (coffee, alfalfa, sugar beet 
etc pellets) 2.5 140 560 4,900

Oyster mushroom grain spawn 12.5 700 2,800 24,500 

Running costs

Electricity (seasonal production) 369 1,478 12,932

Water 30 120 1,050

Cleaning consumables 20 80 700

Total Running Cost 419 1,678 14,681

Total Production Cost 1,797 7,188 62,897 

Total Production Cost Per Kg Mushrooms Output 21

Advertising (per annum) 20,000

Packaging 8,000
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OVERVIEW OF KEY FINANCIAL FIGURES Kg per 
week

Sales price 
(per Kg)

Sales price 
(Ex. VAT)

Annual 
Income

Private sales 34 250.00 223.00 333,929

Wholesale 50 110 98 216,071

Average price per kg 149.00

OVERALL FINANCIAL VIABILITY Weekly Monthly Yearly

Total Mushrooms Sold (Kg) 84 3,360 29,400

Total Revenue (SEK) 12,516 53,819 550,704

Total Production Cost (SEK) 2,433 10,464 107,071

Net Profit (SEK) 10,083 43,355 443,633

Margin for own work 80%

Financial Return on Own Work (given Partial Employment)      

Hourly Rate for Own Work (Incl. Payroll Tax 
31.42%) SEK / human-hour 203

Hourly Rate for Own Work (Excl. Payroll Tax) SEK / human-hour 154

Financial Return (given Full Employment at 2,175 hours at 160 SEK/hr)

Additional Cost for Full Employment SEK 457,342 (Inc. payroll tax 31.42%)

Overall Cost with Full Employment SEK 564,412

Profit with Full Employment SEK –13,708

Margin with Full Employment (ROI) −0.025%
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CHAPTER 13 

forest
Raised Pigs
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FOREST RAISED
PORK

ENTERPRISE AT A GLANCE

Some Basic Costs

Field Operations

Sales Prices

Investments

€3,000
€1,000
€1,000
€800
€8,000

€13,800

Trailer
Breeding stock
Watering lines + feeders
Energisers
Fencing

Total

86%

3%
8%
1%
3%

Daily feeding +
observation
Fence maintenance
Moves + separating
Tagging
Loading

Key Financial Figures

€12,554
€1,255
€200
€500
€629
€1,500
€9,180

Feeders food
Breeders food
AVT Fuel
Advertising
VET Fees
Freezing rental
Slaughter +
packing fees

Financial Overview

€68,000

€18,131

€49,869

Revenue

Running cost

Enterprise NET

630 hrs 
Annual Total

Investment NET
€13,800 €49,869

Time
630 hrs

Quick Overview

Time

€55.00 Full butchering 
per whole pig

€45.00 Full pig
vacuum packed

€8.80/Kg Whole pig

€9.60/Kg Half pig

€17.60/Kg Vacuum packed - 
details (1/4 pig)

€5.00 Transport per pig 

€65.00 Slaughter fee

4
SOWS

1
BOAR

Comprised of 2 litters;
- 28 Piglets
- 28 Piglets

54 
FEEDERS/ YR

SLAUGHTER DATE

REQUIRED CONCEPTION

FARROWING

REQUIRED WEANING

15th FEB

7th NOV
(Previous year)
7th NOV

(Previous year)
2nd MAR

(Previous year)
30th AUG

(Previous year)
13th APR

(Previous year)
11th OCT

15th AUG

MINIMUM ROTATING IN 
1/2 HECTARE PADDOCKS

6 ha

FEED ROTATION # DAYS/ YEAR TOTAL KG

1.8Kg
3.2Kg
4.5Kg

115
122
85

279 Kg
384 Kg
383 Kg

1,046 Kg

SOWS

5 TONS 
FEED FOR 
BREEDERS 

= €1,255

FEED ROTATION # DAYS/ YEAR TOTAL KG

2.3Kg 365 840 Kg

840 Kg

BOAR

38 
TONS 
FEED 

5 1/2 
TONS 
PORK

Replaced by 
excesses in litter

4 
SOW + BOAR

54 
FEEDERS

HALF QUARTERSWHOLE

SELLING

7% 46% 46%

(2 Years before)
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FOREST RAISED
PORK

ENTERPRISE AT A GLANCE

Some Basic Costs

Field Operations

Sales Prices

Investments

€3,000
€1,000
€1,000
€800
€8,000

€13,800

Trailer
Breeding stock
Watering lines + feeders
Energisers
Fencing

Total

86%

3%
8%
1%
3%

Daily feeding +
observation
Fence maintenance
Moves + separating
Tagging
Loading

Key Financial Figures

€12,554
€1,255
€200
€500
€629
€1,500
€9,180

Feeders food
Breeders food
AVT Fuel
Advertising
VET Fees
Freezing rental
Slaughter +
packing fees

Financial Overview

€68,000

€18,131

€49,869

Revenue

Running cost

Enterprise NET

630 hrs 
Annual Total

Investment NET
€13,800 €49,869

Time
630 hrs

Quick Overview

Time

€55.00 Full butchering 
per whole pig

€45.00 Full pig
vacuum packed

€8.80/Kg Whole pig

€9.60/Kg Half pig

€17.60/Kg Vacuum packed - 
details (1/4 pig)

€5.00 Transport per pig 

€65.00 Slaughter fee

4
SOWS

1
BOAR

Comprised of 2 litters;
- 28 Piglets
- 28 Piglets

54 
FEEDERS/ YR

SLAUGHTER DATE

REQUIRED CONCEPTION

FARROWING

REQUIRED WEANING

15th FEB

7th NOV
(Previous year)
7th NOV

(Previous year)
2nd MAR

(Previous year)
30th AUG

(Previous year)
13th APR

(Previous year)
11th OCT

15th AUG

MINIMUM ROTATING IN 
1/2 HECTARE PADDOCKS

6 ha

FEED ROTATION # DAYS/ YEAR TOTAL KG

1.8Kg
3.2Kg
4.5Kg

115
122
85

279 Kg
384 Kg
383 Kg

1,046 Kg

SOWS

5 TONS 
FEED FOR 
BREEDERS 

= €1,255

FEED ROTATION # DAYS/ YEAR TOTAL KG

2.3Kg 365 840 Kg

840 Kg

BOAR

38 
TONS 
FEED 

5 1/2 
TONS 
PORK

Replaced by 
excesses in litter

4 
SOW + BOAR

54 
FEEDERS

HALF QUARTERSWHOLE

SELLING

7% 46% 46%

(2 Years before)
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CHAPTER 13 

forest Raised Pigs

Pigs are a primary ‘recycling and garbage disposal’ strategy on farms and homesteads across the globe. There is no more versatile creature on a farm.

Most breeds of pigs currently found in industrial 
systems are hybrids. The average life span of an 
industrial-breed pig is six to ten years. These pigs 
are usually crosses between Yorkshires, Land race, 
and Giant Whites, but other breeds are sometimes 
used as well. Because factory pigs are bred to 
become very large very quickly, leg issues and other 
health problems relating to their excessive weight 
are common and may reduce their lifespan by a few 
years. Mature female pigs (‘sows’) and mature male 
pigs (‘boars’ if uncastrated, ‘barrows’ if castrated) 
generally weigh between 270 and 400 kg. Industrial 
pigs have generally been bred to convert feed more 
efficiently and grow much larger than wild pigs or 

heritage breeds. Our pigs are Linderöd, the only 
Swedish land race. They are much slower growing, 
taking approximately 12 – 18 months to reach 
a  reasonable slaughter weight. Their meat is dark 
like wild boar and they are renowned for their thick 
back fat, for which they are prized in charcuterie. 

Pigs, like all animals, require clean and fresh water 
in quite large quantities. They tend to dirty their 
water quickly as they lie down in large water tubs 
and flip small ones, so it can be wise to use a special 
automated pig waterer. Automatic waterers will cut 
down on water waste and broken water containers. 
Whilst having a reputation for being ‘dirty’, pigs are 
perhaps the cleanest of all farm animals. 
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When raising pigs in their natural woodland 
habitat, you need to consider water carefully. Daily 
drinking water needs for pigs range from less than 
2 L/ pig/day for newly weaned pigs to 6-10 L/pig/
day for adult pigs. Water requirements for the 
breeding herd range from 10 – 15 L/day for the 
gestating female to 18 – 22 L/ day for the lactating 
female. Often, the woodlot is not the most conve-
niently accessed land on a farm, and moving water 
around is one of the most wasteful activities you 
could engage with. Access to natural water flows 
is not at all recommended as pigs will destroy the 
banks of rivers and streams very quickly, as well as 
contaminating water sources for other life forms. 
A reticulated network can be extended from field 
lines, leading to troughs or nipple waterers for 
trouble free operation. This is the option we have 
gone for at the farm, with piping running to all of 
our forest paddocks.

Pigs tend to need to eat about 4% of their body 
weight daily. Heritage breeds tend to have low feed 
conversion ratios and grow slowly, but benefit 
greatly from pasture and forest forage. Most modern 
feeds are aimed at industrial breeds and promote 
rapid growth. If you have a market garden, pigs will 
delight on the ‘waste’ and indeed there is a strong 
argument for most small farms to have at least 
one homestead pig for this purpose. With regards 
to picking up other people's wastes, including from 

the retail industry, you need to look closely at the 
local regulations as it is typically illegal to feed pro-
cessed food waste to livestock. This is obviously of 
little concern to the homesteader, but has serious 
implications for a commercial enterprise.

Feed needs increase in winter when forage is 
limited and the pigs need additional energy to keep 
warm. We feed spent grains from the local brewer 
which we estimate retains about 30% of its original 
nutrient. When this is not available, we mill and 
soak local organic grains, which are typically wheat 
and oats. We feed unlimited hay/silage and storage 
vegetables when possible. Whey and other milk by-
products are excellent pig food if you can get them. 
In the summer we rotate the pigs in woodland pad-
docks where they can forage on grass, forbs and 
roots supplemented by the brewers grain. To keep 
feed costs down, your feedstuffs may vary, making 
it difficult to know if you are meeting the animals 
nutrient requirements. We vary the amount of the 
brewers grain we feed so we can monitor if they 
are gaining or losing too much weight. As our feed 
costs are kept relatively low, this somewhat offsets 
the long growing cycle. 

Organic grain is relatively scarce where we live, 
and has to be hauled by tractor trailer from one of 
two farms that lie within 30 km from us. Typical 
trailers here are 10m3 which is around 6 tons of grain. 
We built the simple silo pictured here as a  quick 

3.5 Ha of forest paddocks fenced for pig rotation. Spent grains from the village brewer do not go to waste.
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and cheap bulk storage that can be dismantled and 
moved in sections if required. The downside of this 
type of silo is the fact you have to scoop feed out 
from the top, but this is by far the cheapest way to 
build a  silo and took just a  few hours. Built from 

standard size ply sheets, the floor made up of bare 
sheets lying on the floor. 120 x 45 mm timbers are 
bolted vertically onto all the side panels for rigidity, 
and are placed precisely so the panels sit neatly on 
the floor (leaving no gaps in the seam) with a pair 
meeting snugly in the corners to allow for 12 mm 
bolts to hold the structure secure. Due to the pres-
sure pushing out against the sides when the silo is 

full, lorry ratchet straps are employed to wrap the 
entire silo. There are three pairs, and using pairs 
is important to allow for equal tightening at each 
end of the silo. You cannot really make a cheaper 
silo, and this could easily be used for poultry feed 
or any other feed if you are limited financially. The 
savings of bulk buying are entirely worthwhile, as 
long as you are able to use the feed before any risk 
of spoiling.

HAndlIng PIgS 

Because pigs are very strong and dislike being 
restrained, handling them can be a  challenge, 
compared to other livestock. Pigs do not herd 
like other farm animals and have a  tendency to 
panic and charge through anything if they feel 
threatened. We have constructed our forest pad-
docks so a fenced lane way connects them, making 
it quite easeful to move the herd. As the pigs are 
outside in thick undergrowth, it is easiest to move 
them in the mornings when they are more moti-
vated by food. At this time they will often come up 
to the gate where we typically feed and then the 
move can be as simple as opening the gates and 
then following them down to the open gate of the 
new paddock. We have two stream crossings via 
round log bridges. This is something that makes 
the pigs nervous, and the key is to be slow and 
gentle. A pig is too strong and can be too stubborn 
to contend with, so always plan plenty of time for 
activities to prevent them from becoming tense. 
This is appropriate for handling all animals, but 
pigs especially.

A useful approach to make loading easier is to 
feed pigs in a trailer, or have the trailer in the pad-
dock as a resting space so that it is not a foreign 
object when the time comes for their ‘one bad day.’ 
If you own a  trailer, this is definitely something 
to consider from the beginning. We often employ 
another method as we do not always have a trailer 
on the farm. There is only one convenient spot to 
bring a trailer that connects to the lane way, thus 
all paddocks. We use heavy duty panels to con-
struct a corral that leads only to the trailer. This 
works well for us as the stream crossing lies just 
before the ring fence, offering a point of no return 
where the path narrows enough that the pigs can-
not turn around easily, making it a natural gating 
point also. We usually have two people with fol-
lower boards, (ply sheets 100 x 80 cm with handles 

Bulk feed savings warrants bulk storage. This 10m3 silo cost €250.

The timbers add rigidity and provide a solid corner to bolt the silo together.
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cut into them) slowly follow up the pigs and direct 
them where we want them to go. Generally if the 
line of sight is blocked the pigs will not try to pass.

fEnCIng 

Many types of fencing are suitable for pigs. Per-
manent high tensile net and post fencing is secure 
and reliable if you lead an inner electric wire 
to prevent digging. 5 – 7 electrified high tensile 
stretched wires work well if the charge is strong, and 
allow for rotating other livestock, e.g. cows. Pigs 
can be kept in with 1 or 2 wires if trained to electric 

fencing whilst young. It is best to use a strong ener-
giser for pigs, typically supplying 5,000 V or more. 
Some mobile electric fencing exists, and is useful 
certainly in moves, but a stressed pig with a desire 
to charge a fence will quickly destroy a net.

Pigs love grass but they will root up an area very 
quickly, turning over a  large portion of the soil. 
Multiple paddocks and time-controlled grazing is 
optimal. Pigs are woodland creatures and young 
woodland provides the optimal habitat for pigs 
to browse, forage and shelter. We rotate our pigs 
through 0.5 ha paddocks, and up to 50 pigs can be 
raised in this fashion with 2 – 4 weeks per paddock, 
depending on our objectives, feed regime and 
vegetation age. We monitor the timing of move-
ments by observation. We run the pigs through 
woodland of different age and do not want the 
pigs to damage many young trees. We want them 
to root and turn over the ground consistently as 
this promotes a  flurry of germination of pasture 
species which we can graze with our ruminants. 
Timing and recovery are key. 

We opted for 5 wire high tensile fencing for all 
our forest paddocks as these will be suitable for 
ruminants as we transition the land to silvopasture 
for a period of 5 – 7 years or so before bringing pigs 
back into the system again. Whilst pigs dig end-
lessly, as long as the fence is kept clear of brush and 
the shock is sufficient, they will keep away from 
the fence line. We have constructed the paddocks 
in a manner that each paddock can be electrified 
individually by connecting wires at the corners and 
joining portions of the paddocks. In order to keep 
the fence in optimal order, we conduct fortnightly 
checks around the paddock perimeter to check for 
brush or soil building up on the lower strands of 
the fence, and use 5 x 1 m rebar rods as the earth 
for the system.

Pigs are extremely clever and it is important 
to train them to the electric fence from a young 
age. This can be achieved in the woodland setting 
using mobile netting to separate a  new mother 
and litter temporarily. We have observed that pigs 
are somehow aware when fence power is down, 
even if just for a  few hours, and yet they do not 
actively touch the fence to ‘test’. It is not clear what 
the mechanism is with which they sense the cur-
rent, but it does speak to the importance of being 
on point with fence maintenance. Pigs can cause 
a lot of damage to neighbouring land very quickly 
if they do break loose.

Penning a small group to transport for their ‘one bad day’.

Having a trailer as a permanent feed or shelter feature in the paddock 
can make loading pigs for transport very simple.
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For warm weather, the pigs' outdoor habitat must 
have plenty of shade. Trees are obviously ideal 
cover, but if you want them to access pasture, an 
area that is half wooded and half pasture is ideal. 
Pigs love water. Because they cannot sweat you 
should provision for a mud hole or wallow. Mud is 
also very important as a  sunscreen, especially for 
lighter skinned or hairless breeds, so if you are in 
an area that gets lots of hot sunshine, a mud hole is 
essential.

SHElTER REQuIREMEnTS 

A forest paddock can provide adequate shelter for 
pigs, especially locally adapted hardy breeds. We 
keep the pigs out during the winter and observe 
them creating nests under the boughs of trees 
like spruce, essentially creating their own perfect 
shelter. You need to look at the regulations, as it 
may be mandatory to provide solid structures or 

have permanent access to a barn. Building small 
portable field shelters for protection against wind 
and rain will also suffice, as well as more permanent 
open faced root cellar type structures. If pigs are 
kept indoors for any part of the year then always 
provide them with clean, dry bedding. Pigs love to 
build nests to sleep in, and you must remove wet 
or dirty straw regularly. Nesting is an instinctual 
behaviour and something our pigs obviously really 
enjoy. Whatever you decide to shelter pigs with, the 
structure should be waterproof and well ventilated, 
especially in warm weather. Pigs can suffer greatly 
in high heat, due to their large body mass and the 
fact that they cannot sweat. Good ventilation is also 
crucial in winter housing, with high humidity from 
urine and body moisture being the main cause of 
pneumonia outbreaks. Wet moist heat in a  barn 
can lead to other issues such as skin infections. 

Although a heated barn is not necessary, pigs need 
to be able to hunker down out of wind and driving 
rain. With deep fresh bedding, our pigs love to nest 
in a pile together to keep warm in the coldest nights. 
It is always quite a sight to see the straw bedding 
rising and falling with the gentle breathing of the 
animals below, then watching as a whole drove of 
pigs emerge yawning and stretching in the morning 
when it comes time for feeding.

5 wire high tensile fencing makes up our forest paddocks.

Wallows are a natural delight to pigs; in hot weather plan to assist with 
water if no natural wallow exists in the paddock.

Hardy adapted breeds are well suited to outdoor life, basic shelter and 
a cosy nesting site keeps pigs happy and healthy. The thick back fat and 
hair of old native breeds allows them to endure the Swedish winter.
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HEAlTH CARE 

Pigs are among the more difficult farm animals to 
care for because their breeding predisposes them 
to a slew of ailments. This is of lesser concern 
if you are breeding and raising heritage breeds 
so long as you breed carefully. Like all livestock, 
observation is key. I always ask a trick question to 
people working at the farm, “which way does the 
pigs tail curls; left or right?” It is important to get 
people to really look with their eyes and not simply 
fall into routines devoid of protracted observation. 
It is actually straight and curls both ways. During 
your daily feed routines, observe closely for any 
physical or behavioural changes. Symptoms of 
sickness in pigs include poor appetite, limping, 
lethargy, heavy breathing, cuts or abscesses, and 
abnormal temperature. Any pig who is lying down 
during the day when other pigs are up and active or 
that chooses to spend a lot of time alone can also 
indicate a problem.

Pigs, just like humans, are susceptible to colds, 
viruses, and pneumonia, particularly if their shelter 
is inadequate or when exposed to rapid temperature 
changes. Symptoms may include loss of appetite, 
coughing, and fluids around the eyes and nose. 
Proper ventilation in their shelters, and isolation 
of new animals for observation over a few weeks 
until they are deemed to be in fine health should 
prevent most problems. Be aware that most forms 
of pneumonia in pigs are contagious, and so it is 
critical to isolate any pig that displays symptoms 
of upper respiratory infection. Pneumonia can be 
fatal, so you should consult your vet if you observe 
these symptoms. 

Pigs that become overweight will suffer from 
swollen joints and they can easily injure their legs, 
feet, and hooves. Pigs raised outdoors with proper 
measured feed rations should not become abnor-
mally heavy, as they will exercise properly. If your 
pig is limping, first check for debris caught in the 
hoof, cracks in the hoof, or any heat or swelling 
from the foot up to the top of the leg. If the limping 
continues for more than a few days, consult your 
veterinarian. Limping can be caused by imbalanced 
feed. Infections in a foot, joint, or leg can be caused 
by a simple cut. Pigs are prone to infections in the 
hoof that quickly spread into the bones of the feet. 

A pig infected with lice or mange will scratch 
almost constantly. Mange mites cannot be seen 
with the naked eye, but they are evident through the 
presence of red, scaly, scabby areas with hair loss. 

Sarcoptic mange is highly contagious to people and 
all other mammals on the farm, including dogs and 
cats. If your pig develops a skin infection or rash, 
wear gloves and do not allow others to touch the 
pig until you have determined the cause. [9]

It is natural for pigs raised in natural outdoor 
environments to have some amount of intestinal 
worms, and up to a certain point they can tolerate 
it. Without a minimum 5-year rotation it is likely 
you will encounter them. You can have a vet take 
stool samples every 6 – 12 months to monitor this. 

Symptoms of heat exhaustion include high tem-
perature, muscle tremors, heavy breathing and 
vomiting. If you notice any of these symptoms then 
try to get the animal cool. Keep them out of the 
direct sun and hose them down if necessary. Giving 
adequate shelter and foraging habitat is the best 
course of action to avoid any heat stress.

Pigs are very territorial animals, and putting new 
pigs in an already existing area can be very compli-
cated and may involve fighting. Young piglets are 
more easily introduced to a herd of adults, but care-
ful oversight is necessary to ensure that they are 
not injured by the large pigs. Adult pigs will fight 
to establish their place in the pecking order. This is 
not something you can control or prevent, but you 
do not want the newcomer or any resident pig to 
suffer serious injury. 

Pigs thrive outdoors, and birth comfortably in carefully constructed 
nests. Provisioning to keep the new litter and mother separated for 
the first weeks in temporary fencing within the paddock ensures 
a disturbance free entrance to the herd.
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Pigs as disturbance in 
Woodland Systems

One of our goals when purchasing a farm was to 
have a mix of forestry and pasture. Mixed farms 
throughout history have been typically comprised 
some annuals, meat and dairy products and tree 
crops. We set out looking for a  property with 
a few hectares of forest, although what we ended 
up with was a  monocultural stand of mature 
spruce and tracts of cut forest harvested before the 
property was sold. To us this is not representative 
of a  forest system: it is rather a  vertical desert.
Species diversity is very low and there is high 
risk from wind damage, pest and disease, and the 
destructive consequences of modern harvesting 
techniques. Whilst the timber has inherent value, 
the return per area per year is very low, and the 
utility as well as the economy of the land is very 
limited for the small scale farmer. We knew we 
wanted to harvest the timber and transition the 
land to more diverse mixed species assemblies.

Sweden is so heavily planted that it is rare, certainly 
where we live, to find natural woodland assemblies. 
It is hard to visualise what the landscape would natu-
rally look like. The obvious pioneers here are birch, 
alder, rowan and willow species. Yet on the fringes of 
less disturbed land you find oak, ash and lime. The 
seedlings do not get enough light to get established, 
and harvesting regimes leave few mature trees in the 
landscape. This is something we decided to change; 
partly to generate better income from our small land 
base and partly to create something of more value 
in the whole sense. To do this we wanted to bring 
in pigs as an ecosystem trigger. Nature is controlled 
by patchy intermittent disturbances, an underlying 
pattern in all ecosystems, with pigs as the forests' 
primary actor. It has been shown in multiple places 
that pigs brought through forest environments in 
a careful manner can stimulate the germination and 
proliferation of a  greater diversity of species than 
were present before. Timing is key here, as pigs will 
uproot young trees with ease if left in paddocks too 
long. When trees reach 7 years or so, the damage can 
be very minimal if space and time are adequately 
monitored. 

Long term, we have decided to aim for a random 
silvopasture mosaic; natural regeneration of the 
native species with no planting or management 
other than animal movements and pollarding of 

Tracts of thin soil with thick coverings of pine needles, brash and 
blueberry amongst the stumps made up half our farm when we arrived.

A 5 wire high tensile fence works well in undulating terrain.

Pigs are constantly rotated through forest paddocks; timing is key.

The first succession from the newly disturbed seedbank after 70 years 
of spruce needle covering.
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certain trees. The combined additional pasture 
and forage for ruminants, as well as the hardwood 
species feels much more resilient, economic and 
beneficial than maintaining the modern ‘forest’ 
planting. 

Pigs are rotated throughout the growing season, 
staying in a 5,000 m2 paddock for around a month. 
Each paddock has a five wire high tensile fence with 
gates and lane ways that facilitate moves. This fence 
is sufficient for pigs as long as it is kept free of veg-
etation, which amounts to a  few trips around the 
perimeter with a machete or weed-whacker in the 
summer. Regular inspections of the paddock the 
pigs are contained within, happens throughout the 
season. After a  month in a  paddock, where feed-
ing and watering spots are moved around to even 
out the impact, the land is turned over quite evenly. 
The rest of the year the native seed bank is allowed 
to express itself. It has been amazing to watch the 
rapid transformation as the result of timed distur-
bance and the inoculation of the land with pastoral 
gut flora/fauna and seeds passed along by rumi-
nants who have come in to graze when the land is 
recovered. What started out as pure forestry brash 
and a carpet of pine needles and blueberry has radi-
cally transformed into mixed pasture species with 
grasses and forbs in a couple of seasons. Trees are 

now reaching 4 – 5 m with the lower limbs pruned 
by sheep and cows which allows more light onto 
the emerging pasture. The first season after the pigs 
passed through a flurry of species was revealed that 
were quite different to adjacent pastures. Cows and 
sheep were then grazed through, enjoying the tree 
leaves as well as the new ground species. This cycle 
has continued over the last few years; pigs as a dis-
turbance followed by a rest period, then ruminants 
grazing through. 

We have watched the proliferation of grasses and 
pasture species that simply were not there to begin 
with, and have not found in any plots of cut forest 
on our neighbour's land. When forest is cut and left 
unplanted and unmanaged, the typical succession 
is a blanket of wild raspberry quickly followed by 
shrubs and pioneer trees. We have counted over 
100 oak trees on a 2 ha patch, ranging from emerg-
ing seedlings to 5 m tall robust young trees, yet you 
see incredibly few oaks anywhere in the landscape 
around us. We also have ash, which seems to be 
avoiding disease, as well as lime. Along with rowan, 
these are all wonderful hardwood species will have 
multiple uses on and off farm. With pigs removed 
from the system for the next 5 – 7 years to allow 
seedlings to proliferate as the remaining monocul-
tural patches are cut, about half the farm is on the 

Cattle browse the lower limbs of trees and shrubs whilst depositing seed and micro-organisms from the pasture. Greater light levels reach the 
ground, leading to improved forage beneath the trees.
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Edible yield from 225 Kg sow

Side 1 Side 2

Cut Kg Cut Kg

Boneless ham 6.83 Shoulder roast 2.82

Chops 7.94 Ribs 1.59

Skirt steak 1.46 Hock 1.21

Hock 0.82 Skirt steaks 0.44

Skin 0.89 Tenderloin 0.46

Belly fat 2.66 Sirloin roast 8.5

Side fat 1.48 Belly 8.59

Back fat 4.02 Shoulder (sausage) 29

Blood Sausage 7 Boston Roast 3

Ham with bone 5.99 Boston steak 1.66

Loin steak 3.31 Belly fat 2.34

Ham 11.92 Side fat 1.12

Belly 7.96 Picnic roasts 5.05

Cheeks 3.56 Shoulder fat 1.18

Head 10.92 Back fat 5.49

Sirloin roast 8.35 Chops 9.22

Spare ribs 0.79 Chop roasts 5.61

Tender loin 0.74 Offal 4.5

Side 1 total Kg 86.64 Side 2 total Kg 91.78

Total 178.42

way to become a species assembly unlike anything 
you find in the surrounding landscape. Not only 
will this diversity be more resilient in the changing 
climatic conditions, it also provides more reliable 
functions and economy for the farm. 

We have been pollarding some of the trees in 
these areas to obtain a yield of tree hay in the shorter 
term. We have seen a large increase in bird and bat 
species visiting the farm. We have 2 pairs of nesting 
buzzards on the fringe of the farm, and I saw a white 
tailed eagle on the farm for the first time in 2018. 
These incredible birds have a wingspan up to 2.5 m; 
it was wider than the combined buzzard pair who 
concerned themselves with trying to chase it away. 
We have seen wolves on the farm (yet never lost 
livestock to them) and clearly see that the habitat 
we have already created in the last 5 years is provid-
ing a biological island well worth landing on. With 
the diverse animal enterprises we have established, 
combined with all the perennial planting and wild 
habitat found here in the middle of monoculture 
spruce and empty pastures, it is of no real surprise 
to witness all this. When you bring one species onto 
a farm, you essentially create the conditions to sup-
port 7 more species. It remains a constant wonder 
to behold and a big part of the joy of farming.

Processing and Products 
Pigs give the quickest return of any of the larger 
livestock, with quick breeding cycles and high 
carcass yields. As you can see from the table here 
the edible yield from a 225 kg sow we butchered at 
the farm is 80%. The pig has been an essential part 
of small farms and homesteads all over the globe 
for thousands of years due the the ability to convert 
almost anything into storable fat and protein. 
Unlike all the other large domesticated animals, 
it is the only animal that needs culling in order to 
yield, hence the historical importance of the pig 
in subsistence farming diets in areas of the tropics 
where no ranging herbivores were found.

Value-adding is perhaps easiest with pigs due to 
the cultural familiarity with ham, sausages and bacon. 
Our slaughter facility is registered for poultry, and you 
need approval for meat processing in order to create 
products out of meat from larger animals. With all 
the larger animals discussed in this book (cows, sheep 
and pigs), a vet must be present for slaughter. For this 
reason, it is cost prohibitive to slaughter at the farm 
for these enterprises at the scale detailed in this book. 

It is possible to receive the carcass back after hanging, 
and then create additional value-added products in 
a cost effective manner if you receive approval. The 
regulations for meat processing are all about proto-
cols for hygiene, temperature control, etc. so if you 
can imagine running a small poultry slaughter facility 
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Breaking down a large sow before butchering and processing.

The various cuts obtained from a large pig can feed a family all year.

Mixing spices and herbs with meat for making sausages to add value to 
the trimmings and lower value cuts of the meat.

Rubbing salt, sugar and pepper into sides to start the curing of bacon.

Brined and smoked ham from the low cost smoke house we built.

The finished bacon is best thick cut; you cannot buy this in the shops!
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like ours, you will likely find it easeful to process meat 
on the farm too.

HAM And BACon

We salt hams at the same 10% salt solution as 
chickens, however sugar is more important with 
pork to balance flavours. Whilst it is not strictly 
necessary, it is how we like to brine our pork, and 
add sugar at the rate of 50% of the salt in the brine. 
We smoke until the meat reaches a  minimum of 
62°C.

For bacon we weigh out 2% of the total meat 
weight in sea salt and 1.5% of the total meat weight 
in sugar, which is then massaged all over the sur-
face of the meat with crushed black pepper to taste. 
If you add too much salt, you have to wash it off 
before eating, which seems like a waste of time and 
salt, so measure accurately. The meat is cured in the 
chiller for up to a week and the sides are turned and 
massaged every day during that time. Brine will 
form as a liquid in the container as water is drawn 
out of the meat, and this should be rubbed back 
onto the meat. We rinse the sides after 5 – 7 days and 
hang them to dry in the smoker to form a pellicle, 
or skin, which helps the smoke to adhere. We set 
the thermostat to 70°C and smoke until the meat 
reaches 65 – 68°C.

SAuSAgES

Sausages are another amazing way to preserve and 
value-add meat that can also be combined with 
meat from lamb, beef, chicken or turkey to create 
special lines and seasonal offerings. Sausages often 
have particular cultural importance. The single 
most important thing in making sausages and 
cured meats, in my mind, is getting the salt ratios 
correct. I tend to try to avoid too heavily masking 
the flavour of our meat, as the Linderod pig is 
similar to wild boar, and this is something to be 
highlighted in a world of bland processed Yorkshire 
breed pig meat. Here are three recipes I particularly 
like: the first slightly sweet and light, the second 
spicy, and dense and the third really highlights 
the meats natural qualities. Sausage recipes do not 
scale in a simple relationship, but if you are making 
between 5 and 40 kg you should find the salt balance 
good. It is best to create small patties and always 
taste test your recipes after very thorough mixing 
to ensure you like the product.

Bratwurst Sausage Recipe

10 kg ground pork, fine grind

22 g sugar

9 g ground coriander

6 g ground sage

9 g paprika

12 g cayenne pepper

6 g dried rosemary

4 tbsp dry mustard

11 g pepper

11 g nutmeg

179 g salt

Chorizo Sausage Recipe

10 kg fine ground pork butt

1 L cold white wine

69 g paprika

172 g crushed chili peppers

22 g cinnamon

26 g cumin

7 medium onions, finely chopped

5 g dried oregano

34 g garlic

155 g salt

43 g cayenne

Garlic and Pepper Sausage Recipe

10 kg ground pork

20 cloves minced garlic

34 g coarsely ground black pepper

171 g salt

128 g paprika

100 g chopped fresh chives

1 L red wine
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Enterprise details
Forest raised pork has always been more of a sideline 
enterprise for us, to work with the conversion of the 
monocultural forest paddocks towards silvopas-
tures whilst providing a meat source for personal 
use and a  small side income. We had between 15 
and 40 pigs on the farm at one point over the last 5 
years, although we are now in the phase of letting 
trees and perennials germinate and put on resilient 
growth before allowing pigs into the ecosystem 
again in perhaps 5 – 7 years. The following enter-
prise data projects the figures up for the purpose 
of creating the comparative analysis of different 
enterprises developed through this book, for which 
a similar financial outcome is required to create the 
basis for comparison. It would require 2.5 ha more 
forested land than we have, and so would have to 
encroach onto pasture in our case.
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BASE DATA (GENERAL) Divide Swedish Krona (SEK) by 10 to convert to €

Category Parameter Unit Value Notes

Currency Swedish 
Kronor (sek)

Taxation VAT (Food Products) 12%

Payroll Tax 31.42%

Hourly Rate for 
Employee

160 sek 
(excl. payroll 
tax)

ENTERPRISE LEVEL LABOUR STRUCTURE

Labour 
Requirements Daily feeding human-hour / 

herd / day 1.5

Fence maintainance human-hour / 
herd / month 0.05

Moves and seperating human-hour / 
herd / month 0.13

Tagging human-hour / 
herd / year 0.01

Loading and Transport human-hour / 
herd / year 0.05

ENTERPRISE LEVEL COST STRUCTURE
Category Parameter Unit Value Notes
Feed and Feed 
Supplements Organic Grains SEK/KG 2.5

Spent Brewers Grain 260 KG /week Free

320kg/ week 
summer delivered 
free. 200 kg/week 
during winter.

Waste eggs Offsets costs
Market garden Waste Offsets costs
Forgae from forest 
paddocks Offsets costs

Silage SEK/KG 1.5
For overwintering 
feeders and breeding 
stock only

Sales and 
Distribution Fuel SEK / month 4,000 NOTE: Split between 

all enterprises

Inspection SEK / year In slaughter 
costs

Advertisement SEK / year 5,000

Packaging SEK / year In slaughter 
costs

Winter Provisions Bedding SEK / herd/ 
month 600

ATV fuel cost Fuel SEK / year 2,000

forest Raised Pork Enterprise
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Freezer rental SEK / year 15,000
Averaged across 
year due to changing 
volume demand

Slaughter Fees Kill fee per pig 650

Butchering fee per kg 
(hanging) 5.5

Vacuum Packing per pig 450
Transport per pig 50

ENTERPRISE LEVEL REVENUE STRUCTURE
Category Parameter Unit Value

Pork Sales Price Sale price (Ex. VAT) Half pig 
(Kr/KG) 96

Whole pig 
(Kr/KG) 88

Details (average 
all cuts) 
(Kr/KG)

176 (25% of a pig)

Performance Average Live weight KG 160
About 62% of actual 
weight is actual cuts to 
the customer

Average Hanging weight KG 100 Abattoir costs based 
on Hanging weight

HERD COMPOSITION
Category Parameter Unit Value Notes

Herd Details #feeder pigs per year piglets 54 Each sow produces 2 
litters per year

Age at culling Weeks 50

Slaughter date #1 15th Feb
Required Conception 7th Nov * 2 years previously
Farrowing date 2nd Mar * the year before
Required weaning 13th Apr * the year before
Average # from all litters piglets 27

Slaughter date #2 15th Aug
Required Conception 7th May * 2 years previously
Farrowing date 30th Aug * the year before
Required weaning 11th Oct * the year before
Average # from all litters piglets 27

GRAIN COSTS FOR BREEDING STOCK
Category Parameter Unit Value Notes

#Days/ sow/ 
year

KG/ Sow/ 
Day

Grain for Sows General feeding 155 1.8 *4 Sows averaging 6.75 
piglets per litter

Pre-farrow 120 3.2 * Sows maintaining 2 
litters per year

Sow: farrow- weaning 85 4.5
* Additional piglets 
replace breeding stock/ 
sold as feeders
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Grain for Boar 365 2.3

Annual total feed Sows Kg 4,182 10,455 sek

Annual total feed Boar Kg 840 2,099 sek
GRAIN RATIONS AND COSTS FOR FEEDERS

Age in weeks
(Avergae kg/
per day/ per 
feeder pig)

Total for 2 
week period 
(kg)

Cost per 2 week 
period

4 0.28 4 9.8
6 0.5 7 17.5
8 0.85 12 28.9
10 1 14 35
12 1.1 15 38.5
14 1.2 17 42
16 1.3 18 45.5
18 1.4 20 49
20 1.5 21 52.5
22 1.6 22 56
24 1.7 24 59.5
26 1.8 25 63
28 1.9 27 66.5
30 2 28 70
32 2.1 29 73.5
34 2.2 31 77
36 2.3 32 80.5
38 2.4 34 84
40 2.5 35 87.5
42 2.6 36 91
44 2.7 38 94.5
46 2.8 39 98
48 2.9 41 101.5
50 3 42 105

* Total figures here represent feeding only organic grain based 
feed, however, other farm wastes offset the costs, computed un-
der 'SUPPLEMENTARY RATIONS AND COSTS FOR FEEDERS' 
below.

tot. KG/ per 
Feeder pig

tot. cost/ per feeder 
pig

611 1,527 sek

Tot. KG for 
whole herd 
and breeders

Tot. KG for whole 
herd and breeders

38,007* 95,018*
SUPPLEMENTARY RATIONS AND COSTS FOR FEEDERS

Feed Supplements Brewers Grain
KG Grain/ 
week 
Equivalent

KG/ Year
Equivalent
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Summer 320 8,320

Winter 200 5,200
Combined value 
of 33,800 kr offset 
against grain cost

Waste eggs 500
Mkt Garden waste 1,000

Pasture forage 1,000

Combined value of 
(estimate) 6,500 kr 
which offsets silage 
cost

KEY FINANCIAL FIGURES
Category Variable Unit Value

Feed Costs Grains (feeders) SEK 48,664* *With brewers grain 
value subtracted

Grains Boar and Sow SEK 12,554

6 tons Silage SEK 0* *Offset by savings 
above

Running costs ATV fuel SEK 2,000
Castration SEK 6,290

Sales and 
Distribution Advertising SEK 5,000

Freezer rental SEK 15,000
Average of changing 
volume/ rental 
annually

Slaughter/pack/transport SEK 91,800 54 pigs total

Revenue Whole pigs 4 pigs 35,200
Half pigs 25 pigs 240,000
Details 25 pigs 404,800

OVERALL FINANCIAL VIABILITY
Enterprise Profit SEK 468,690

Overall Revenue SEK 680,000 (Ex. VAT)
Overall Cost SEK 181,308 (Ex. VAT)

Financial Return 
on Own Work 
(given Partial 
Employment)

Hourly Rate for Own Work 
(Incl. Payroll Tax)

SEK / human-
hour 791 630 hours

Hourly Rate for Own Work 
(Excl. Payroll Tax)

SEK / human-
hour 602

Financial Return 
(given Full 
Employment)

Additional Cost for Full 
Employment SEK 132,471 (Inc. payroll tax)

Profit with Full 
Employment SEK 366,221

Margin with full employment 53%
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CHAPTER 14 

Pastured
Broilers
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PASTURED
BROILERS

ENTERPRISE AT A GLANCE

Some Basic Costs

Brooder

Sales Prices

€0.60 Day old chick 

€0.60/Kg Organic start pellets

€0.25/Kg Organic wheat + oat

€0.60 Hot water shrinking

€12/Kg Whole chicken 

€4.00/Kg Feet

Investments

€6.00/Kg Necks 

€15,000
€1,200
€600
€350
€3,920
€1400
€120
€1,400

€24,000

Slaughter facility 
Insulated delivery boxes
Chicken crates
Waterers
14 x Pens
Brooder set-up
IBC trailer
Field water lines

Total

4%
31%

10%
4%

49%

2%

Brooder
Milling feed +
feeding
Daily moves
Slaughter set-up
+ clean down
Slaughter + 
packing
Maintainance

Key Financial Figures

€2,050

€480
€8,240

€4,660
€563
€203
€340
€4,000
€204

Purchase 
chicks
Fuel
Starter 
organic feed
Organic grain
Shrink bags
Fuel delivers
Inspections
Advertising
Electricity

Financial Overview

€73,697
€20,743

€52,954

Revenue
Running cost

Enterprise NET

948 hrs 
Annual Total

€14.00/Kg Hearts

€14.00/Kg Livers

Investment NET
€24,000 €52,954

Time
948 hrs

Quick Overview

Time

250 CHICKS PER CELL UP TO 21 DAYS 
TO MEET EU ORGANIC STANDARDS

OUTDOOR AT 3 WEEKS
SUMMER PRODUCTION ONLY

10m² 4 x
150W heat lamps per cell 

4 x 
Water feeders per cell 

- 7 Pens in each batch 
(75 birds per pen)
- 6 batches annually, 3 weeks apart
3,150 BIRDS

1
2

3
4

5
6

7

14 Pens needed in total

4 Meter

3 Meter

250 Meter

100 Meter

IF ONLY EVER MOVING ONTO
NEW GROUND

2.5 ha

1 BIRD EATS;
- 3.9 kg Starter
- 5.8 kg Grain
 (€4.10 Cost)

Average weight 
dressed = 2.23 kg
(€26.76 Value) OF SALEABLE

MEAT EACH YEAR

THIS MODEL IS BASED ON
WHOLE BIRDS ONLY. HEARTS,
LIVERS AND SMOKING BIRDS
CAN IMPROVE REVERNUE AT
A VERY LOW COST

BIRDS WITH VISUAL 
IMPRESIONS CAN BE 
SMOKED, INCREASING 
VALUE BY 50%

10% MORTALITLY
PLANNED IN, BUT
 AIM FOR 3-5%

PROCESS 170 
BIRDS A WEEK
(For 18 weeks)

7 tons

170 
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PASTURED
BROILERS

ENTERPRISE AT A GLANCE

Some Basic Costs

Brooder

Sales Prices

€0.60 Day old chick 

€0.60/Kg Organic start pellets

€0.25/Kg Organic wheat + oat

€0.60 Hot water shrinking

€12/Kg Whole chicken 
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Investments

€6.00/Kg Necks 

€15,000
€1,200
€600
€350
€3,920
€1400
€120
€1,400

€24,000

Slaughter facility 
Insulated delivery boxes
Chicken crates
Waterers
14 x Pens
Brooder set-up
IBC trailer
Field water lines

Total

4%
31%

10%
4%

49%

2%

Brooder
Milling feed +
feeding
Daily moves
Slaughter set-up
+ clean down
Slaughter + 
packing
Maintainance

Key Financial Figures

€2,050

€480
€8,240

€4,660
€563
€203
€340
€4,000
€204

Purchase 
chicks
Fuel
Starter 
organic feed
Organic grain
Shrink bags
Fuel delivers
Inspections
Advertising
Electricity

Financial Overview

€73,697
€20,743

€52,954

Revenue
Running cost

Enterprise NET

948 hrs 
Annual Total

€14.00/Kg Hearts

€14.00/Kg Livers

Investment NET
€24,000 €52,954

Time
948 hrs

Quick Overview

Time

250 CHICKS PER CELL UP TO 21 DAYS 
TO MEET EU ORGANIC STANDARDS

OUTDOOR AT 3 WEEKS
SUMMER PRODUCTION ONLY

10m² 4 x
150W heat lamps per cell 

4 x 
Water feeders per cell 

- 7 Pens in each batch 
(75 birds per pen)
- 6 batches annually, 3 weeks apart
3,150 BIRDS

1
2

3
4

5
6

7

14 Pens needed in total

4 Meter

3 Meter

250 Meter

100 Meter

IF ONLY EVER MOVING ONTO
NEW GROUND

2.5 ha

1 BIRD EATS;
- 3.9 kg Starter
- 5.8 kg Grain
 (€4.10 Cost)

Average weight 
dressed = 2.23 kg
(€26.76 Value) OF SALEABLE

MEAT EACH YEAR

THIS MODEL IS BASED ON
WHOLE BIRDS ONLY. HEARTS,
LIVERS AND SMOKING BIRDS
CAN IMPROVE REVERNUE AT
A VERY LOW COST

BIRDS WITH VISUAL 
IMPRESIONS CAN BE 
SMOKED, INCREASING 
VALUE BY 50%

10% MORTALITLY
PLANNED IN, BUT
 AIM FOR 3-5%

PROCESS 170 
BIRDS A WEEK
(For 18 weeks)

7 tons

170 
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CHAPTER 14

Pastured Broilers

Like many others around the world, we have 
been very inspired by Joel Salatin and his family 
farm Polyface (Virginia, USA). We have taken the 
pastured broiler model and adapted it to suit our 
climatic conditions as well as created an on-farm 
processing unit that meets EU regulations. We 
greatly appreciate the open sharing of Joel’s life 
work in his books. It is the sharing of facts, figures 
and numbers that people really need exposure to 
and this has greatly influenced our own work.

Whilst there are certainly aspects of raising pas-
tured broilers that we are not particularly fond of, 
and may not run this enterprise in the long term, 
there are many positive elements that have led to the 
decision to include this enterprise in the initial years 
of setting up the farm. Pastured broilers can make 

a great gateway enterprise for people wanting to get 
into farming for several reasons:

•	 Profitable on small farms
•	 Low start-up costs
•	 Scalable to different land area/ market 
•	 Relatively simple to manage
•	 Can be stacked as a complementary enterprise 

on someone else's farm
•	 Can be run on rented land, as infrastructure is 

mobile
•	 Quick turnaround and regular cash flow 

There are not many enterprises that can net the 
same profit for the same amount of work on the 
same land base whilst offering a regular cash flow. 

Pastured broilers remain one of the most flexible and profitable ways to start in farming.
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Making ruminants work economically on small 
farms is extremely challenging. The quality of the 
product we can produce when we manage small 
flocks of poultry on pasture, along with hand-
processing the birds on farm is incomparable with 
industrial production. The inspectors monitoring 
our processing unit were visibly moved to see the 
care and attention to detail involved. 

Cash flow is vital to any thriving business, and 
with farming being the high-risk business that it is, 
this enterprise can make a  solid platform to build 
out from. Whilst we must rely on industry genetics, 
we are yet to see a viable business plan based around 
non-hybrid birds, and we are primarily interested in 
establishing a reliable and consistent product as we 
build up a  customer base and develop the market 
for poultry that fit our long-term context (e.g. ducks, 
geese, etc.) The main issues we have with these birds 
from a sustainability perspective are the dependence 

on grains and the reliance on industrial hatcheries. 
In the short term, we feel willing to work with this, 
because of the demand and familiarity of chicken 
on the local consumers plate and the lack of choice 
of alternatives to industrial (including organic) 
production. 

We have to put our idealism aside in the short term, 
because it would be naive from a business point of 
view to arrive here at the farm and suddenly produce 
1,000 pastured geese. Geese would suit us as they 
can be raised on grass, but if there is no market or 
cultural practice of eating them, it makes little sense. 
Educating customers can take time, and is a process 
best initiated by first supplying better quality famil-
iar food than they can currently find in stores. In 
the meantime, this enterprise is very profitable and 
we view it as a huge fertiliser input to the farm as 
we kick start the nutrient-cycling after a  couple of 
decades without animals on the landscape.

The continual dance around the pasture improving nutrient and water cycling. Note the elegance and functionality of the parallel layout of keyline 
design, in our case designed around multiples of 3 m across the farm to accommodate broiler pens and other animal fencing.
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Terminal Cross Breeds in Agriculture
The Ross 308 was produced from a cross of a male 
of a  naturally double-breasted Cornish strain 
and a female of a  tall, large-boned strain of white 
Plymouth Rocks. The uniformity of broilers derives 
from their pyramid-shaped family tree. At the 
bottom of the pyramid is a hybrid bird, numbering 
in the billions, which (thanks to hybrid vigour) is 
an even better meat bird than either of its parent 
lines. If you were to cross two of the hybrid meat 
birds with each other, that hybrid vigour would be 
lost in the next generation. These are ‘end-of-the-
line’ chickens; created only for meat and not for 
passing on their genetics. This is otherwise known 
as a terminal cross.

In order to create this hybrid vigour, you need 
distinct male and female parent lines. Males are 
selected for growth rate, edible meat yield, and feed 
conversion ratio: all traits that make them efficient 
for meat production. Females are selected for those 
traits too, and also for egg production, which makes 
them a  more attractive buy for hatcheries. Some 
of the parent stock may also be hybrids, carefully 
selected to combine traits that fit with each other 
and with the opposite parent’s line. Hatcheries buy 
parent stock from genetic companies, which guard 
the grandparent and great-grandparent genetics. 
The top of the pyramid (great-great-grandparents 
of the birds that will end up being eaten) are the 
pure line birds. For every million meat birds, there 
is one common great-great-grandparent.

Is this sustainable? Not in the long term, mainly 
because of the offset health and safety concerns 
around industrial operations, feed, etc., which is 
not something we want to support. Crossbreeds 
in both animals and plants are not a problem unto 
themselves. Corporations that are driven purely 
by the narrow context of a  financial bottom line 
are the issue. To make small farms work, however, 
we must step up to the realities of the market and 
with food prices the way they are in the current 
market. I doubt we could find anyone willing to pay 
€50 – €80 per bird for a 16 week old heritage broiler. 
It is definitely easier to effect change when you 
already have a foot in the door. We are constantly 
asking customers what they would enjoy as well 
as looking for viable models from others around 
the world that are also concerned with the bigger 
picture of the future of agriculture.

Ultimately, where you choose to draw the line 
comes down to you and your context. There is no 
right or wrong, simply choices we need to consider 
carefully and consciously. We need farmers to feed 
the world, and we have to be very careful coming into 
this challenging industry with ungrounded idealism.

Below you can see the relative growth of a day-old 
chick through the following eight weeks. Starting 
out at 20 – 30 g the chick will be putting on 8 g of 
body weight a day by the time it reaches a week old. 
That steadily increases to about 70 g a day when the 
bird is approaching slaughter weight.

Broiler chickens at 1 day, 3 weeks, 5 weeks and 8 weeks of age.
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the regulations are written for industry and just do 
not translate to the methods we might be using. We 
are aware of organic standards and usually exceed 
them in all ways. Organic producers use these same 
chicks from the same hatcheries. One difference is 
that organic standards dictate the minimum age the 
birds must be at slaughter, which is a  little longer 
than we tend to do:

•	 81 days for broilers
•	 49 days for Peking ducks
•	 70 days for female Muscovy ducks
•	 84 days for male Muscovy ducks
•	 92 days for Mallard ducks
•	 94 days for guinea fowl
•	 140 days for male turkeys and roasting geese
•	 100 days for female turkeys

Management is Crucial
On the back of all the concerns, there is still a  lot 
of misinformation circulating regarding crossbred 
broilers. In Sweden only 2 main hatcheries sup-
plying the country. Common complaints include:

•	 Cannot walk due to leg issues
•	 Cannot forage
•	 Unhygienic
•	 Heart attacks common

These high-performance birds are seemingly pro-
grammed to eat. Their feed conversion ratio is below 
3:1 on pasture, similar to a  fish (which are cold-
blooded and do not have to fight against gravity). In 
the controlled environment of industrial production 
that figure would be below 2:1; figures of 1.4:1 and 
lower have been reported. The qualities of fast weight 
gain and food motivation are positive from a  pro-
duction standpoint, and ultimately the health and 
performance of these birds is down to management. 
In our experience with restricted access to feed and 
daily (or twice daily in the last week) pasture moves 
in their mobile field pens, our birds remain fully 
functional until they reach their ‘one bad day,’ as it 
were. In other countries, other chickens based on 
heritage breeds are becoming more readily available, 
and should it become feasible to run this enterprise 
with such breeds, we would surely do so.

Out of curiosity we kept a few broilers on with our 
laying hens to observe their behaviour. Normally 
their lives are much shorter so they do not have time 
to learn all the tricks of an old hen. What we observed 
was remarkable. We kept them for a year and whilst 
they grew to the size of turkeys, they roosted up on 
perches with the layers, laid double yolk eggs every 
day and had no apparent leg or heart problems. They 
weighed over 8 kg when we decided to butcher them. 
Whilst they were never as fast or agile as the lean 
laying hens, they foraged well and learnt to rip open 
cow pats to get to the juicy maggots inside. It was 
an important insight that the common complaints 
are really management concerns, and that, managed 
well, these birds have a place in the effective start up 
of farms in today’s context.

We chose not to start by certifying organic with 
any of our products as we do not believe in pay-
ing certification fees to produce good food. We 
prefer self-regulation and customer feedback to 
imposed regulation. This also gives us more flex-
ibility in some aspects of management. Many of 

An 8 kg healthy bird that still roosted off the ground with the layers.

Broilers learning to forage with the laying hens.
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fREE RAngE vERSuS 
fIEld PEnS?

We have not free-ranged our broilers, preferring 
the security of the field pens due to the predator 
pressure of foxes, wolves and hawks. Due to their 
short life span, broilers have little time to learn 
the observational behaviour of the layer flock. 
Constantly on the lookout for predators, the layers 
disappear under the Egg mobile even if I fly a drone 
100 m overhead. This is not true of the broilers. 
Without a guard dog, goose, or similar, I would be 
reluctant to even consider free-ranging them. 

Time-controlled grazing is preferable for both 
the land and livestock due to the controlled impact 
and constant movement to new ground. We have 
developed and tested modified pens raised up on 
wheels and moving within poultry nets to have 
1,000 birds in one larger pen. This is still based on 
time-controlled grazing, and aims at giving the 
birds around 60% more space whilst reducing the 
workload to care for the equivalent of more than 
13 of the normal 4 x 3 m pens. This is discussed 
in detail later in the chapter. The Salatin style pens 
have been tested thoroughly in many parts of the 
world, and are the cheapest and most reliable way 
into farming meat chickens. This is certainly how 
we would recommend folks starting until they have 
been through a few seasons.  With careful observa-
tion at different times of the day throughout a year, 
you will quickly build up and understanding of 
local predator pressure and behaviour. 

Hens are much more aware of aerial predators. Broilers need protection.

Severe drought conditions with no regrowth in 110 days.Testing the 4th batch of 1,000 birds in modified pens and poultry nets.

Broiler pens are a tested way of getting birds out safely when young. 
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Day-old chicks must arrive to a warm, comfortable 
and protected brooder. We use the stalls that were 
once used to house pigs for brooding space. We only 
run broilers in the summer season when ambient 
temperatures are level, and we have electricity, 
water and a ventilated but draught-proof space. In 
spring, the walls are painted with lime and fresh 
dry wood shavings from the local sawmill are laid 
10 cm thick initially.

We use wooden sides to divide the stalls up, as it 
is preferable to have more smaller groups to reduce 
stress and ensure adequate access to drinkers and 
feeders. You need a minimum of 0.02 m² space per 
day old chick, but more space is preferable to avoid 
stress. Bear in mind they grow very quickly and will 
require close to 0.07 m² in a couple of weeks. If you 
have sidewalls or partitions, they will need to be 
at least 60 cm tall for chicks up to 21 days old. The 
quicker the birds come out onto pasture the better in 
some ways, but this will also depend on the season. 
Wind and rain quickly create problems for birds, and 
bear in mind the birds are still feathering out at this 
age. We can get them out by 18 days in the middle of 

summer, but at the start and end of the season that 
may be 21 – 24 days depending on the forecast. This 
is pushing it: the free-range industry usually waits 
until 28 days. It can be very wet here so we try to get 
them out on a dry day, waiting if necessary.

Bear in mind the deep litter builds up substantially 
if you are running multiple batches a year. We can 
run 6 batches in our short summer, as we only raise 
birds outside, and the deep litter will be 40 cm thick 
by the end. You should plan for this with the divi-
sion wall height, although it is impractical to make 
this too high for access. We tend to stick to about 60 
cm height and add more boards later on towards the 
end of the season. We use spruce shavings as they are 
easily obtainable. Cedar shavings contain essential 
oils that can cause respiratory distress, so are best 
avoided. Newspaper is hard for chicks to walk on 
when they are little. It is vital the material is dry and 
warmed up before the chicks arrive.

We have 4 pens each totalling 10 m², which is 
enough space for up to 250 chicks each for 3 weeks 
to meet organic standards. Each pen has 4 x 150 
W heat lamps, and 4 drinkers and feeders.

Constructing and Managing a Brooder

The brooder space being prepared for new day-old chicks. Bedding is warmed and drinkers added to warm to ambient temperature.
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day-old chicks arriving in the brooder we maintain 
the deep litter. After lifting the lights up to the roof 
out of the way, and removing drinkers and feeders 
for cleaning, we add about 10 – 15 L of water evenly 
over the bedding in each cell using a watering can. 
Using a fork we gently dig over the surface, not so 
much digging as mixing with a twisting motion to 
ensure the water is well distributed. The bedding is 
then capped with 4 – 5 cm of clean dry wood shav-
ings which we walk over to gently compact it down 
to a firm surface. 

We have rubber boots for use in the brooder 
that never leave, and no-one may walk into the 
brooder with field boots. This is a  basic hygiene 
protocol to ensure lice from layers or any other 
cross-contamination is eliminated, or at least mini-
mised. New bedding in place, the lights are lowered 

MAnAgIng A dEEP lITTER

We tend to set up water and feeding troughs at 
opposite sides of the space to encourage movement. 
We use simple poultry water troughs raised a little 
off the shavings with their collapsible feet or hung 
on chain in order to keep them cleaner for longer, 
as this stops the chicks jumping in the sides. Nipple 
style water supply is more optimal because the 
chicks cannot foul them. I tend to avoid automated 
solutions as I  am engaged with educating people 
and I  am wary of anything that somebody can 
easily forget to check. I compare it to a communally 
owned car: everyone assumes that someone else has 
changed the oil. Good hygiene is critical to keeping 
chicks healthy, and high-quality water is essential. 
I want that to be immediately visually verifiable. We 
change the water 2 – 3 times a day when the chicks 
are in the brooder and sanitise water/feed troughs 
weekly. We visit the brooder 5 times a day in these 
first 3 weeks, and it is this constant awareness and 
observation that leads to critical decision-making 
that sets them up for life. If you want to achieve low 
mortality rates of 1 – 3% then this is key.

We set up our heat lamps 8 hours in advance 
of new chicks arriving to ensure the bedding and 
water is pre-warmed before the chicks arrive. 
The chains the lights hang from adjust the height 
of the lights, and daily monitoring of the tem-
perature at chick head height ensures the range is 
kept in accordance to the chart on the next page. 
A handheld laser thermometer is very useful for 
accurate monitoring. When the chicks arrive we dip 
the beak of 1 in every 10 chicks into the water, as we 
put them in the brooder. If some of the chicks know 
immediately where to find water, the others will soon 
follow their lead.

Other than maintaining the temperature care-
fully, clean water should be available at all times. 
You need to guarantee a  minimum of 24 ml of 
water per bird in the first 24 hours. We give open 
access to feed in the first 4 days, meaning the birds 
can eat as much as they want. After 4 days, they fol-
low a restricted diet. Bedding should be refreshed 
whenever needed. Use your eyes and nose. We 
add a  fresh layer of wood shavings on top of the 
old bedding every few days in the beginning, every 
other day in middle and nearly every day in the end 
of their time in the brooder. Common sense will 
tell you what is needed. We continue to add lay-
ers until the birds go out on pasture. Between one 
batch coming out on pasture and another batch of 

Newly hatched that morning, these birds have not eaten or drunk yet.

Introducing 1 in 10 of the birds to fresh water, the others soon follow.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



332

the temperature consistently until 21°C is reached. 
We want to get the birds out on pasture as early 
as possible so we tend to reduce the temperature 
quicker than this.

A  150 Watt heat lamp can keep 50 – 80 chicks 
at temperature comfortably. Always have enough 
bulbs to ensure chicks have space, and have spares 
available at all times. Loud chirping means discom-
fort, hunger or fear. Cold chicks will huddle. Chicks 
that are too hot will pant and be listless. Remember 
that chicks are better indicators than thermometers, 
so observe closely and respond accordingly.

and the bedding and water warmed up before the 
new chicks arrive. Many times this is on the same 
day, with chicks going out in the morning, and new 
chicks arriving in the early afternoon.

At the end of each season, all bedding is removed 
for composting, and the space is lime washed to 
have it ready for the next season. All waterers and 
feeders are scrubbed with an organic antiseptic and 
stacked up. Lights are cleaned from dust with an air 
compressor and left up close to the ceiling.

TEMPERATuRE

Day-old chicks are extremely dependent on floor 
contact to help regulate their body temperature. 
The ratio of body surface to body mass is large in 
the day-old chick and it decreases with age, so the 
young chick will therefore lose heat faster than an 
adult bird.

The young chick's body is covered in down which 
has a poor insulating value, so if temperature is not 
controlled it will lose heat rapidly through radia-
tion and conduction. You should preheat the litter 
and make sure the temperature is stable 24 hours 
before the chicks arrive. Preheating may take 48 
hours depending on the season, region and outside 
temperature.

If the birds are exposed to cold temperature, they 
will try to save heat by huddling or by burning feed 
to keep warm, which affects the feed conversion 
ratio, and gets expensive. If chicks are too hot and 
start panting they can lose 5 – 10 g of moisture in 
the first 24 hours and then dehydration will occur. 
Temperature also influences the birds' immune 
system as the stress is costing energy, making them 
more prone to infections. It is a  constant job to 
monitor the brooder as the chicks' internal temper-
ature should be maintained between 40.4 – 40.6°C; 
below 40°C is cold and above 41°C will lead to 
panting. Whilst it can be challenging to maintain 
this on a small-scale set up, it is worth noting that 
the initial brooding period affects consistency and 
wellbeing within the flock more than the remaining 
weeks out on pasture.

Always measure temperatures at head or back 
level of the bird. We use a  hand held laser ther-
mometer, which is very accurate and useful for 
many other purposes around the farm. A standard 
thermometer can also be used, suspended with the 
bulb at the appropriate height.

It is generally recommended to keep the temper-
ature at 32°C for the first 5 days, and to then reduce 

A laser thermometer is precise and has many uses on the farm.

We measure the back of the birds as well as the bedding constantly.
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TEMPERATuRE MonIToRIng

On the Ridgedale broiler brooder temperature sheet 
on the previous spread you see the paper form we 
keep in the brooder for temperature monitoring. 
The column on the far right sets the target tem-
perature in order to get birds down to ambient 
temperature by the right date. Having a paper copy 
of all our monitoring and data collection sheets is an 
important element in communication at the farm. 
Whilst many of the records are then transferred 
to digital copies, it is very reliable to have instant 
visual access to which animals have been fed, and 
to quickly check in to search for errors or diagnose 
problems.

ouR BRoodER fEEd CHEAT SHEET

The brooder cheat sheet on the previous page allows 
for the quick calculation of specific rations for each 
cell in the brooder whilst accounting for any losses. 
Most losses occur in the brooder, where birds are 
at their most vulnerable. This sheet covers 21 days; 
this is an extract which you can easily build yourself 
to suit the scale of your operation using the full feed 
sheet in the following pages. You will notice the 
sheet starts at day 5, as the birds have open access 
to starter pellets up to this age. You will also notice 
at day 15 we start introducing milled grain into the 
diet at 60%. The ratio of organic grains to organic 
start (which you will also see continues in the whole 
feedsheet) has been determined through extensive 
trials at the farm and is our preferred feeding regime. 
A  lot of savings come from using whole grain 
which we mill ourselves, and this balance has led 
us to optimal health whilst maintaining desired feed 
conversion ratios. Other than grain, we use organic 
broiler start crumbs at 21% protein. Be aware these 
birds have ‘elite’ genetics and require proper feeding 
for health and performance. We choose to only use 
the initial starter pellets the whole way through due 
to the bulk feed handling logistics and costs of using 
multiple feeds. We have raised a  huge amount of 
birds on this ratio, and it works very well.

WATER

•	 Clean fresh water is vital.
•	 Provide 4 waterers per 250 chick cell.
•	 Have waterers filled at a room temperature 

when chicks arrive.
•	 Water is important in the regulation of the bird’s 

body temperature.

•	 Make water available to the chicks for 2 – 3 hours 
before initial feeding.

fEEd

•	 It is most important to restrict the feed when 
raising hybrid birds. They will eat continuously 
if given unfettered access to feed. Birds will be 
more active and healthier on a restricted feeding 
programme.

•	 Let the chicks have full feed for the first 4 days 
and then start restricting their feed.

•	 After 4 days allow approx. 4 – 6 hours of feeding 
time in a 24 hour period with feed in front of 
them. e.g. 2 – 3 hours in morning and 2 – 3 hours 
in evening.

•	 Never restrict water.
•	 When the chicks are 1 week of age, move the 

feeders and waters away from each other at least 
1.5 – 2 m apart to encourage activity.

We use spreadsheets to give us the daily feed rations 
with the current number of birds which allows you 
to adjust for any losses and is set to the current date, 
detailed in the following pages. This means anyone 
can look up the sheet and see what needs to be done 
that day.

This allows us to also track the feed conversion 
ratio, cost of feed per bird and other useful data. We 
trial different feed rations and building up accurate 
records is vital to inform decision making. We can 
use this to manage inventory too, as the spreadsheet 
can calculate remaining feed needed. 

RESTRICTEd fEEd vS TIME- 
RESTRICTEd fEEdIng

Many people seem to raise broilers with time- 
restricted feeding, i.e. feeding unlimited feed but 
restricting the time the birds have access to the feed. 
We do not think this is the optimal approach, and 
prefer to put in the extra time and work to feed the 
birds a specific weight of feed daily. In the brooder 
we step down from 5 visits a  day to 4 times on 
day 11 and then 3 feeds once the birds are out on 
pasture. By letting the birds get hungry between 
feeds, they actively forage for insects and grasses 
and forbs much more prominently than if they have 
free access for a limited time. I have seen this with 
other people's layer hen operations too, and have 
come to the conclusion restricted feed is optimal on 
all levels.
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Building field Pens
Regulations state a density of no more than 36 kg/m2 
or above 25 birds/m2 in broiler production. That 
figure is obviously for industrial production, but 
it is an interesting one to break down and inspect. 
Some people find the field pen approach to pastured 
broilers too intensive. It is intensive, but you can also 
adjust how many birds you decide to run in each 
field pen. I believe the Salatins arrived at the figure 
of 75 birds in approximately 12 m², because they 
found the birds performed best and it corresponds 
to the limit of the amount of nutrient the ground 
could synthesise daily. Let us say 75 birds live for 60 
days and weigh on average 3.3 kg when fully grown. 
That is 247.5 kg of live birds (fully grown) in 12 m² 
maximum. Peaking at 20.6 kg/ m² we operate well 
below industry standard of 24 kg/m2 and you have 
to bear in mind that these birds move every day in 
the first few weeks and twice a day in the last couple 
of weeks. 

We run 75 birds per pen using the basic design 
of the Polyface field pens, however, we make a few 
climate adjustments. The pens measure 4 x 3 x 0.6 
m. Approximately 20 m of chicken wire covers the 
frame with ¾ of the roof paneled and ¼ netted. 
Two of the roof panels are removable to facilitate 
daily maintenance and retrieving the birds. We 
always pull the pens from either of the shorter 
sides. Fencing wire with rubber tubing provides 
a comfortable handle if set at the correct length to 
make an ergonomic height; aim for natural arm 
length when the front of the pen is 10 – 15 cm off 
the ground. To shuffle the pens along the grass you 
walk backwards with the opposite end of the pen 
held up on the wheeled jig. We get a lot of free tim-
ber from local wood yards, so we began building 
up this infrastructure cheaply. If you go out to buy 
the netting, roof material and screws, etc., brand 
new, the costs come in at around €280 per pen. The 
most recent pens we have built are using treated 
timber of a light gauge; 28 x 45 mm sections which 
we bolt together. This is now our preferred design, 
being light enough that anyone can move them eas-
ily, yet strong enough to withstand the daily moves 
and rough weather. It is important to select knot 
free timber when using such small dimensions. The 
bolts make for much stronger joints and individual 
pieces can always be replaced if needed. Something 
we also like about this light  gauge timber is that the 
pens flex slightly on undulating ground, stopping 
young birds escaping.

Our newer design can take my weight standing right in the middle.

Light weight treated timber with bolted joints being assembled. Our 
pens are 3 x 4 x 0.6 m.

Heavy duty initial pens made out of free timber. Note wind protection.
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With our prevailing winds coming from the south, 
and with regular rain throughout the summer, we 
screen one side wall and one end of the pen. We 
also cover ¾ of the roof, as rain and wind create the 
biggest problems for birds. We move the shelters so 
they always face with the open end to the north, so 
when we turn around a silvopasture lane and come 
back in the other direction, the pen is not turned 
around the corner. This is a critical detail. We use 
translucent roof panels to let as much light into the 
pen as possible. When it gets unusually hot we may 
remove 1 of the side panels as soon as we observe 
any discomfort amongst the birds.

daily Maintenance
When the chicks are ready to leave the brooder, 
we aim to move the chicks into the pens early in 
the morning, so they have some time to get used to 
the pen before night. At this tender age, the birds 
are still very fragile babies. If heavy rains and wind 
are forecast, we postpone moving them out. If the 
ground is very wet, we cover ¼ of the ground in 
the pen with a good layer of dry straw so the birds 
can get up off the ground. This is very important. 
Also be aware that the sound of very heavy rain or 
hail on the roof material can scare the chicks, and 
they may run to the unprotected part of the pen 
and die of suffocation or exposure. This happened 
to us once in a freak storm that was not forecast and 
we lost 40% of the chicks in that pen. We have 6 
deliveries of chicks in our short season, so this rep-
resents a huge potential loss. Luckily for us it was 
only one pen that time. It was due to a slight lack of 
concentration, with a team member leaving the pen 
facing the wrong direction after turning a tree lane. 
A hard lesson, but one well learnt in this case. Our 
situation is challenging as we are in a  valley that 
sees most storms missing us as they part over the 
lake to the south. When storms come up the valley, 
they are ferocious.

Our routine involves 3 feeds a  day by the time 
the birds are out on pasture. We move the pens first 
thing in the morning, which also stimulates more 
ingestion of forage than later moves. If the birds are 
in their final stages, we move them twice a day: first 
thing in the morning and at midday feeding time.

In extremely hot weather you may need to visit 
birds a lot more regularly to ensure they have ade-
quate water supply, with older birds it can be a lot 
of work.

Straw can be used to protect young birds from extreme wet weather.

Caught out by the weather. Using market garden covers for blankets.

Pens are moved out to the field by the ATV and trailer.
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MovIng THE PEnS

To move the birds, the feeders are lifted out and 
the dolly is levered under the rear of the pen to lift 
it off the ground. The pen is shuffled along from 
the opposite end, and we ensure the pens face with 
the open end toward the north. With young birds 
especially you must observe closely and slow down 
anytime a bird backs up in the pen, the weight of 
the frame can crush feet or legs. After a  week or 
so, the birds get very familiar with the routine and 
actively hustle for the front row as the pen is edged 
forward. When the pen is on fresh ground, the 
feeders are put back in and the measured feed is 
topped up. Feeders and lids are put back securely. 
Waterers and feeders are sanitised once a week and 
between batches and are refreshed 3 times a day. It 
is best to have the cleanest, freshest water possible 
for the birds and with access to piped water all over 
the farm it is not a big chore. Automated waterers 
siphoning from a bucket standing on the roof are 
a simple way to ensure water is available day long, 
and is quicker to top up if you are servicing many 
pens. Make sure the frame is built strong enough 
to take the additional weight in this case. It takes 
about 2 minutes to move and service each pen, 
a very efficient way to move large numbers of birds 
in total safety from predators. We always carry 
a couple of lengths of timber off-cuts on the roof 
to allow for the plugging up of gaps between the 
pen and undulating ground. So far we have never 
had a single case of predator losses with these pens. 
I  have even seen foxes sitting outside the pens, 
looking curiously in, but no losses in 5 years. Buckets can be filled from outside, and gravity feed the drinkers below.

Pens move diagonally to minimise the ‘flock’ size and therefore stress.

Swift confident movements are the key to safely moving these pens.

A dolly made from scrap metal lifts the back of the pen for moving.
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1,000 broilers hiding from the drone. €30,000 of chicken in this pen!

Bulk feeding and automatic watering saves a lot of time.

4 fully covered pens and 75 m of poultry net.

A Pen design  
for 1,000 Birds

Our new pen design came about after a bunch of 
birds escaped one afternoon. A hole had been made 
in the mesh wire of a Salatin style pen by the wire 
handle used to move the pens. About 40 birds were 
ranging in a 20 m circumference around their pen, 
and it was a  glorious summer evening. The sun 
was low and the insects were really active over the 
sward. I  found the scene somewhat enchanting, 
and decided to sit for a  while and observe their 
behaviour. Interestingly, the birds did not range 
very far away from their pen, but seemed to enjoy 
the exploration. We had also been recently having 
a  discussion about time-restricted feeding versus 
our favoured method of restricted feed and letting 
the birds get hungry in between. Whilst the later 
method is preferable for bird health, it takes more 
work, so there was a  slight discontentment with 
this.  I  decided we should make a  trial where we 
offered the birds more space and we would then be 
able to weigh out one big batch of food for 1,000 
birds, rather than weighing out rations for indi-
vidual pens (14 being equivalent). We would also 
be able to use automatic waterers, saving a  lot of 
time, especially in hot weather.

This new model has been built around 1,000 
birds per pen and after a few days of the birds get-
ting used to being moved, one person can move 
1,000 birds in around 10 minutes. The first few days 
are more time consuming as the birds are not so 
familiar with electric fencing or moving such long 
distances. The pens start out around 18 m long. 
That is quite an athletic feat for a  three week old 
chick if it turns out to be in the furthest end of the 
pen! This additional movement translates to much 
better bone and tissue development. We noticed 
a very slight lowering in feed conversion, presum-
ably due to higher levels of activity.

We always set the next day's net up as the birds 
soon learn your arrival signifies food and moving, 
and they will end up charging the fence as they get 
larger. For the first few days we lay feed in one long 
line down the middle of the new paddock, then 
open up one end of the paddock to join it to the 
new one, and pull the shelters carefully away from 
the young birds into the new paddock. We like to 
use follower boards the first few days made out of 
the thin roof sheet material. We go to the far end of 
the old pen and use them to follow behind the birds 
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to usher them along. It takes a  little time the first 
few days, but the birds learn the rhythm quickly 
and it is not long until they move very swiftly to the 
new line of food. Everything becomes much faster 
then; with the birds focused on their rations, the 
pens can be swiftly pulled over the top of the feed-
ing birds with little risk.

We use a 50 m and a 25 m poultry net for this 
arrangement. In the beginning we keep the fence 
right up to the edges of the structures, leaving no 
real entry point for an aerial predator. As there 
is excess fencing we just put this up in a  straight 
line the direction the birds are headed to stop it 
grounding out. If you do this in a smart way, you 
can integrate it into the next day's move. As the 
birds get bigger and older we progressively increase 
the size of their pen, until they have the full 75 m 
net. At full extension, this is about 9 x 28 m giving 
an area of 256 m² which is the equivalent of more 
than 21 Salatin style pens. That is around 60% more 
space, which translates to better foraging.

I  have been very cautious to promote this 
approach, as there is over €30,000 in a single pen, 
and for a newbie, this could present a catastrophic 
loss, if they were not aware of their predator pres-
sure. We use a  strong shockbox on the net, and 
always pin down the poultry fence between the 
upright posts to ensure young birds cannot get out 
and nothing can creep in. We have two pairs of nest-
ing buzzards around the farm, and have suffered no 
losses with this approach. I think limiting the area 
between the structure and the fence and increasing 
it over time helps a lot. I would recommend people 
spend a  few seasons mastering the production 
with the more traditional pen design, before they 
experiment in this way. This does represent some 
degree of risk. I do like it as an approach, and if you 
are raising 2 – 3,000 birds or more a year, it may be 
worth trialling.

A couple other points to note. In the first couple 
of weeks we use the same gravity waterers on each 
pen, as well as the automatic drinkers. The birds are 
too small to travel a  long way to find water. After 
8 – 12 days, you can transition to a couple of auto-
matic waterers for the whole pen. Observation is 
key. The other thing to consider is crating the birds 
for their ‘one bad day.’ We do this by penning off the 
birds we wish to gather in a smaller pen the evening 
before (we would typically slaughter 1,000 birds 
over 3 weeks to achieve consistent weights). This is 
because they need to have feed withheld and the 
other birds still need feeding. 25 m nets are good 
for this purpose.

After a few days birds learn to move themselves. Note feed down middle.

Penning off a smaller area to collect birds for their ‘one bad day’.

Older birds bunching up ready for their morning move.
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Building a Certified 
Slaughter facility

We never really set out to farm chickens in a major 
way. It evolved from the limited pasture space, 
a desire to boost fertility in the fields and produce 
a  viable income from the land immediately. 
Investing in an on-farm slaughter facility was born 
out of several considerations. We wanted to be able 
to manage the entire process ourselves, which has 
the dual benefit of being able to manage nutrient 
cycles on site, and to keep the income for the work 
we do on the farm. Sending birds out to slaughter 
involves transportation stress, high costs and lack of 
control in the finishing. With a premium product, 
one of the leverage points is this small-scale intimate 
management. Our long-term aim is to educate cus-
tomers and move over to more truly pastured birds, 
however, the market for geese, for example, does not 
exist yet.

The biggest challenge in building this facility is 
the lack of clarity in the regulations. They are gen-
erally written for industry in a manner that leaves 
them open to a  lot of interpretation. Whilst this is 
understandable on some levels, it does make it very 
difficult, when planning, to find clear and pragmatic 
ways to move forward in a timely manner. It is for 
this reason I wish to share this aspect of the farm 
in detail. There is no simple recipe you can follow 
exactly and approval has more to do with protocols 
than the actual space; a  lot revolves around your 
relationship and communication with relevant 
authorities and regulators. This can vary between 
municipalities and countries. The only references 
we could work with when we were initially planning 
this were in the US and Australia, and some aspects 
were simply non-transferable. 

It is worth pointing out an example of how varied 
the interpretation of regulations can be. We decided 
to build the unit with a separated ‘dirty’ and ‘clean’ 
side. That means all the evisceration happens on one 
side, and inspected and approved birds pass through 
a hatch to the clean side where they are chilled and 
later packaged. There is some indication of recom-
mending separate rooms, however we know of 
a  facility fairly locally that has one room and the 
operator works on both sides of an imaginary line; 
changing boots and washing hands in between sta-
tions. So it could look many ways, and when you 
really think about it, the same bacteria will be pres-
ent in both sides regardless. Most of the regulation 

is about workflow and understanding how to avoid 
cross-contamination by ensuring there is a constant 
flow in the chain that never back tracks, temperature 
controls and cleaning routines. 

Working with Regulators
It seems there are two main approaches with people 
working with this kind of facility around the world. 
You either have a  totally open relationship with the 
regulators or you find ‘grey zones’ in the legislation to 
allow you to operate in a manner that fits your context. 
We have chosen to focus on a  clear and up-front 
approach. We chose to engage the authorities from 
the outset, as it does not make sense to us to invest 
time, effort and capital into ‘shady’ business. The same 
goes across the board for our business overall: every-
thing must be fully above board and operating within 
the law. It is worth noting that law and regulation 
are often not aligned, so the onus is on you to get 
informed. At the end of the day, we believe everyone 
is doing their best with the resources, knowledge and 
skills they have to be of benefit. To truly honour that, 
we invest in documenting, detailing and informing 
regulators about what we are doing. 
We often find we have a  much more complete and 
precise knowledge of the situation (of course anyone 
doing this would, it is based on real experience) 
and so education and communication become the 
central elements of the relationship. We have found 
inspections to be pleasant and engaging, and with 
the inspectors confident about what we are doing, 
mutual respect is present. It is also worth noting that 
regulations and relationships with regulators can 
change. It is an ongoing process and relationship, not 
something that can get ticked off once and forgotten 
about. Speaking to others who have run their own 
facilities for many years, one recurring theme are the 
changes brought about by inspectors changing jobs. 
If you are investing into this type of enterprise, then 
be aware and consider that the respect and clarity that 
you bring to the table when you want to do something 
unusual that tests the authorities standard practices 
can go a long way.

Every inspection we have had furthers our confi-
dence that we made good choices in our approach. 
We were naturally nervous before this unit was 
inspected in full operation, but the inspectors were 
visibly moved to see the skillful operation running 
effectively and efficiently. Our work seems to leave 
good impressions.
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Photo log of Building a Slaughter facility

Building support blocks for the old worker's 
cabin that will shortly be arriving.

A  little weathered, but at €200 this is an 
inexpensive structure to renovate.

A  typical weather-damaged timber haul. This 
allows us to build on the cheap.

Vinyl wall covering. A sticky and awkward job 
when you have never done this before.

Blocks in place with intentional fall of 2 cm 
length-wise and 1 cm across to aid drainage.

All kinds of useful odds and ends that are worth 
more to us than we paid initially.

Framing begins to create doorways and 3 
internal spaces.

The unit taking shape: after a couple of days the 
walls and ceilings are waterproofed.

The crane truck arrives to drop off the wagon.

Upgrading the old farm electric system to be 
able to accommodate new requirements.

The walls are covered with vinyl to create 
a hygienic and washable surface throughout.

A  second-hand chiller unit is collected for 
installation in the clean room.
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Exterior renovation begins.

Joao heads up the construction of the platform 
which will become the kill station.

Exterior handwash facilities are in place.

With drainage in place, the concrete pad is 
smoothed over.

Repurposing an old mechanics table to make an 
evisceration table.

Finishing touches to the vinyl covering are 
taking place.

Pipe is laid to enable gravity drainage into an 
IBC trailer tank.

Pieter getting his head around foreign language 
wiring diagrams.

Chiller unit is reinstalled inside the clean room.

Pieter begins revamping the electric wiring 
inside the wagon.

Pieter working on the chiller unit installation.

Exterior renovations continue to make the unit 
blend in with the rest of the farm.
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Joao finishing up the paint job on the outside.

The hatch where bled birds come into the dirty 
side from the tented space outside.

Anders installs a 12 V pump and spray boom

The team dress for the first test run.

Equipment is getting installed on the inside, 
with PVC curtains separating the rooms.

Pieter installing lighting.

Adding to the drainage which daylights above 
the field to fill the IBC tank.

Dedicated clothing and protective gear and 
strict clean down routine for hygiene.

Water lines are installed for each station.

An IBC trailer being constructed to hold waste 
water for distributing on the land.

Niklas reporting to the team after an R&D 
session at another on-farm slaughter facility.

High-quality hot water shrink bags and weigh 
station.
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Slaughter, Evisceration and Waste disposal

The finished slaughter facility. Even with an upgraded larger blast chiller it is still one of Europe’s cheapest approved facility.

The floor plan as we submitted to the authorities along with HACCP plans, etc. It can be simpler than you might think.
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Our aim at Ridgedale is to supply local customers 
with organically raised local pasture raised 
broilers direct from the farm. By running the 
slaughter facility on the farm and utilising evis-
ceration wastes, we aim to close our farm nutrient 
cycles and demonstrate responsible small-scale 
agriculture that benefits both the producer and 
the consumer. We strive to deliver the very highest 
quality of product at a price that is affordable to 
the consumer. Small enterprises like our own can 
offer a level of quality and attention to detail that 
no industrialised system can possibly compare 
with in terms of care, hygiene and quality of 
product.

REgulATIonS APPlICABlE To 
PASTuREd BRoIlER PRoduCTIon

•	 Regulation (EC) 178/2002 [10]
•	 Regulation (EC) 852/2004 [11]
•	 NFA regulations (LIVSFS 2005: 20) [12]
•	 Animal Welfare Agency’s regulations on 

animal husbandry in agriculture, etc. (DFS 
2004:17) [13]

•	 Animal Welfare Agency’s regulations and 
general advice on conditions for keeping, 
breeding and selling etc. of animals (DFS 
2005:8) [14]

•	 Animal Welfare Agency’s regulations and 
general advice on the management of certain 
species of animals at slaughter and other 
killing (DFS 2004: 11) [15]

Poultry processing at the farm follows a  tight 
procedure to ensure animal welfare, hygiene and 
food safety regulations as well as personal safety 
and wellbeing are upheld. Running a  slaughter 
facility is a  serious endeavour and requires very 
careful and thoughtful planning. Staff are trained, 
organised and supervised throughout the process 
to ensure quality, safety and welfare. All relevant 
information and documentation is contained in 
forms that are found within a folder in the facility, 
and are be updated when necessary. 

We process very small batches of 300-350 broil-
ers weekly June through October. Whilst this is 
perhaps a somewhat unfamiliar set up in Swedish 
terms, it is compliant or exceeding the relevant 
legislation regarding hygiene and welfare, and this 
setup creates the highest quality product. Now 
this has been achieved it makes it easier for any-
one else trying to create such a facility.

flooR PlAn

The floor plan on the previous page indicates relative 
placement of equipment in the slaughter space, 
creating a workflow that ensures the birds progress 
through the processing with no risk of cross-
contamination. People work at distinct individual 
stations and are progressively trained in every step 
of the processing so that they understand the whole 
process, and proper procedures for hygienic and 
safe processing are given. The final step of quality 
control ensures all birds are visually inspected before 
being put to the real test of quality and consistency. 
Frequent hand washing whenever entering/leaving 
the unit as well as during the processing is vital. The 
work flow must ensure birds never move backwards 
in the workflow within the unit.

THE PRoCESS In A nuTSHEll

Producing ready-to-cook poultry involves the fol-
lowing steps, which are detailed in paperwork that 
needs to be submitted to the authorities. Procedural 
elements from this paperwork is reproduced in the 
following pages:

•	 Pre-slaughter set up
•	 Stunning, killing, and bleeding
•	 Feather removal: scalding, picking
•	 Removal of head, oil glands and feet
•	 Evisceration
•	 Chilling
•	 Packaging
•	 Storage
•	 Wash down procedure
•	 Dealing with evisceration waste
•	 Distribution

HAndWASHIng STATIon

Hot water hand washing is achieved with facility on 
the exterior of the unit as well as dedicated hand 
wash stations in the ‘dirty’ and ‘clean’ sides. Liquid 
soap and disposable towels and wastebasket are 
provided to meet requirements.

PERSonAl HygIEnE

Safe and hygienic working procedures are clearly 
communicated before slaughter commences. People 
working in the team wear sanitised and dedicated 
clothing and rubber boots and are provided with 
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clean waterproof aprons and gloves. This laundry is 
bagged and washed immediately after use. People 
sign a  bill of health before slaughter commences. 
Everyone must be in a perfect state of health, with 
no exposed cuts, etc.

PRE-SlAugHTER

Broilers are usually processed at around 3.0–3.5 
kg live weight. Feed is withheld for 8 to 12 hours 
before slaughter to eliminate feed in the gut as the 
possibility of tearing it during processing would 
cause fecal contamination of the carcass. With-
holding the feed too long will result in watery guts 
that leak. We run 6 batches of broilers annually, 
however, we choose to spread processing over 3 
weeks, beginning with larger birds and leaving 
smaller ones to grow. Birds are best gathered early 
in the morning when they are calm. On the scale at 
which we operate we pick birds up individually by 
the sides cradling the wings to minimise stress and 
prevent injury. They are then transported from the 
field in plastic crates to be slaughtered. A crate can 
hold about 8 birds without overcrowding. Trans-
porting from the fields is limited to several hundred 
meters maximum. Stress is absolutely minimal. 
Birds are brought from the field to the tented area 
where they are stacked no more than 2 crates high 
in the dimmed space to reduce stress. The tent is 
designed to stop insects, and we ensure the zip is 
closed at all times.

STunnIng

By EU law, birds need to be stunned with an elec-
trical poultry stunner before bleeding. Training is 
required to operate a low-voltage stunner. Birds are 
lifted by their feet and carefully placed in the kill 
cones. This upside-down position relaxes the birds.

The stun is achieved when the switch in the stun-
ner handle is depressed applying 130 V between 
the stunner probes. There are two types of stun-
ner probes: point-ended for dense feathered birds 
such as duck and geese, and flat-ended for other 
types of poultry. To ensure efficient stunning, the 
probes need to be kept clean using a  light wire 
brush. Ideally the stunning and killing of poultry 
should take place in a  quiet darkened room. The 
industry uses a dim red or blue light. Birds in this 
environment are quiet and relaxed, which will ulti-
mately make for much easier plucking, and have 
a beneficial effect on the meat. It is important you 

A low voltage stunner meets EU laws and makes the process quiet.

Kill station being set up. 12 kill cones keep the workflow rolling.

Birds are gathered in small groups in poultry crates to be moved.
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use the right size cones during this process as this 
eliminates wing damage and bruising. Minimising 
stress is critical in your planning and management. 
You must hold the stunner firmly onto the birds 
head, having adjusted the probes to make a good 
contact between the eyes and ears. Care must be 
taken not to break the skin of the bird, as this will 
cause considerable stress and discomfort. When 
a good contact has been made, depress the contact 
switch in the handle. The amount of time required 
for stunning can take up to 10 seconds depending 
on the size and species of bird. Initially the bird will 
spasm and go rigid, then it will relax and the legs 
drop when the stun is complete. In the beginning, 
if you are unsure, you can test the effectiveness of 
the stun by checking for a reaction from the bird if 
the comb is pinched or the eye touched. If the bird 
reacts, the stun process has been incorrect. 

Remove the stunner and complete the killing 
process by severing the two carotid arteries located 
close to the neck bone at the back of the neck. Use 
a  very sharp narrow bladed knife and insert into 
the side of the neck on both sides separately avoid-
ing cutting into the neck bone. It is important that 
the arteries are cut. This makes blood pressure drop 
instantly and reduces the possibility of bruising. 
Initially, we had resistance to using a stunner, but 
have found the resulting atmosphere is extremely 
quiet and stress-free, which should be the ultimate 
aim for this process. Before plucking, allow the bird 
to bleed for approximately 1.5 to 2 minutes depend-
ing on size. Blood is collected in trays and goes into 
the compost. The number of kill cones should be 
matched with the scalding/plucking capacity to 
create a good workflow.

SCAldIng And PluCKIng

We scald in the manner that works well with our 
setup. You need to fine-tune this for yourself, as 
slight variances have different consequences.
Temperature: 63°C
Time: 75 seconds
Quality Check: Skin on feet comes off; single wing 
feathers are easy to pull off.

•	 Make sure that the water temperature is at 63°C 
using a thermometer.

•	 Dip the birds into the water. You can use a timer 
to ensure consistency.

•	 Move the birds within the water. Make sure that 
the feet you are holding onto get soaked too. 

Scalder sets up every subsequent process, and needs mastering.

Feet are removed at the knuckle joint avoiding cutting into bone.

The kill station is, perhaps surprisingly, the most relaxed position.
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It is important to fully lift out birds of the water to 
make sure water penetrates to the skin. This step 
is most important for a  good scalding result and 
should be done frequently (i.e. every 10 seconds). 
After approximately 40 seconds, check the scalding 
result by pulling off single wing feathers. The 
scalding is complete when wing feathers come lose 
easily and the skin on the feet can be easily peeled.

•	 Remove the feet at the knee joint
•	 Skin on feet can be easily pulled off straight after 

scalding if they are being kept. Can be done 
whenever there is time in between different steps. 

•	 Plucking time in our machine is about 40 
seconds.

•	 Quality check: most feathers are off or can be 
pulled off by hand easily; no broken ones or 
bruises on the skin. 

•	 We put six birds at a time in our plucker.
•	 Check result and if necessary take off single 

remaining feather by hand before passing birds 
on for evisceration.

EvISCERATIon

•	 Once birds are plucked they are lifted out onto 
the evisceration table. During evisceration, birds 
are inspected for health.

•	 Hearts and livers are separated, rinsed and placed 
into marked ‘Edible’ containers. containing clean 
cold water and passed through to Clean side for 
packaging/ cooling every 20 minutes. 

•	 Any liver contaminated with bile is instantly 
discarded.

•	 Inedible eviscera are placed in black bins below 
tables. Surface is regularly rinsed down as 
necessary using overhanging spray nozzles.

•	 Any trace of faeces spilled from a bird requires 
the table and tools to be immediately rinsed and 
sanitised. Birds contaminated internally must be 
discarded.

•	 Healthy eviscerated birds are passed forward for 
lung removal and clean out. Quality control is 
carried out at this point to avoid pin feathers, 
broken skin, etc.

•	 Cleaned out birds are passed through the 
shoulder height hatch to ‘Clean’ side where they 
are hung in the chiller.

Scalder and plucker station. Birds come in 6 at a time on the orange crate.

Evisceration and clean stations with hatch into ‘clean’ side.

When properly scalded, birds come out of the plucker clean.
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Remove vent by cutting close to pubic bone. 
Remove lungs and rinse.

Begin by removing the oil gland above the tail. 
You should never cut any bone in this process.

The crop is separated by downward then upward 
tearing action.

Ripping open the cavity. Fat is separated from 
gizzard with an anti-clockwise swiping motion.

Lungs, testicles and any other internal parts 
removed before rinsing and quality control.

Pinching up the skin at the suprasternal notch 
to cut through skin and membrane.

The oesophagus and windpipe are located and 
separated from neck skin along with the neck.

Pull everything out and transfer to the left hand 
off the table above bin.

Next taken off at the height of the breasts with the 
weight of the carcass on the neck.

Holding bird firmly the neck skin is ripped 
down away from the body.

Left hand creates a  tension to allow a  straight 
cut above the vent between keel and vent.

Remove heart and liver carefully without 
splitting gall bladder.
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Sarah managing records in the Clean room as birds go into the chiller.

Birds hang in the chiller on racks; in this case old layer hens.

A view of the indoor stations, with the Clean room in the background.

CHIllIng doWn

Once birds have been quality controlled by the Clean 
team they are put up on a hatch that joins onto the 
clean side. Birds must never return at this point. 
The last person in the Clean team grades each bird 
as they place it on the hatch; a communication with 
the record keeper in the Clean room, and another 
layer of quality control we can check back on later. 
‘A’ birds are premium birds in perfect condition. ‘B’ 
birds may have a slight imperfection, such as a small 
nick in the skin, or a broken wing that is not bruised. 
We can offer this to our private customers, many of 
whom are not bothered in any way. We can note the 
damage with letters in the record keeping as well 
as on the final packaging, and can communicate 
with customers accurately. ‘C’ grade are birds that 
are perfectly good to eat but have a large rip in the 
skin or a  bruise, etc. These go for smoking or our 
own consumption. ‘D’ birds are any birds suspected 
of being sick, and therefore inedible. This rarely 
happens, as birds that are not performing would 
likely not reach the slaughtery. A few occasions we 
have had liquid build up in the abdomen, possibly 
bronchitis or a  respiratory issue. These birds make 
it no further than the evisceration table, and are 
immediately discarded in the bins below. The table 
is washed down thoroughly, as in the case of faeces 
on the table, and the bird is recorded to ensure the 
numbers of birds in the record keeping is consistent.

Every time 6 birds enter the slaughtery, the time 
is noted. Every time birds enter the Clean side the 
time is recorded with the grade. Sample birds are 
identified in the beginning, middle and end of the 
whole process and are used as ‘test birds’ for temper-
ature monitoring with a probe in the breast tissue. 
We record the temperature at the deepest part of 
the tissue every hour until all birds are at tempera-
ture. This record keeping goes to the authorities at 
the end of the year. Organs being kept for sale are 
passed through to the chiller every 50 birds or so, 
and go into bags into ice water in a cooler box at the 
bottom of the chiller. They also require the same 
temperature monitoring and record keeping.

Inner temperature of the birds must be chilled 
down to 4°C within 8 hours, with offal needing 
more rapid chilling due to high blood content. Bear 
in mind you will be opening the door to the chiller 
except for the last period. Have a chill-room expert 
help you with the necessary calculations: you have 
to prove you meet the requirements for every bird 
at every slaughter.
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Every time a batch of 6 birds enters the Dirty side 
the person on kill station shouts “birds in” and 
closes the window again. Due to the noise of the 
plucker, etc., we echo “birds in” and make sure the 
person in the clean room notes this time down. 
As they may be in the chiller moving birds, it is 
important to observe they have heard.

uSIng All THE PARTS

Nearly everything can be used from a  chicken. 
Lungs, feathers and parts of the guts are the only 
parts you really waste, although these make for 
nutritious compost if you are able to keep them on 
the farm. Whether or not laws or markets permit 
sale of other parts is another matter, but you may 
use any of it yourself. There is certainly a  market 
for livers and hearts, and many people want necks 
for eating or for stock, along with heads and feet for 
dogs. Whilst it may be a little foreign in our cultural 
context, chicken blood is very popular in Spanish 
and Portuguese dishes, for example. Having lived 
in Thailand many years, I  am also accustomed to 
eating feet, intestines and heads as local delicacies. 
We tend to keep necks, hearts, livers, gizzards 
and feet, which are all cleaned and cooled before 
packing. Offal must be cooled a lot quicker than the 
whole bird and so we immediately place them in 
cold water and send them through for chill down 
every 20 minutes or 50 birds or so. Livers and hearts 
sell at a higher kilogram price than chicken itself, 
and can add to the revenue of what already makes 
a good return.

Wash down Routine
ouTdooR TEnTEd AREA 

Wash down can begin before the inside once last 
birds enter to Dirty room. Procedure as follows:

•	 Pressure wash kill cones and table stand with 
soap. Wash down stunner apparatus with soap 
solution. These items can then be removed to 
stand outside and washed down with sterilizing 
solution.

•	 Tent pressure washed with soap solution from 
top to bottom.

•	 Concrete pad pressure washed with soap.
•	 Sink soaped down and rinsed.

PRoCESSIng unIT

•	 All evisceration waste placed into waste 
containers and the outside of containers soaped 
down.

•	 Evisceration waste removed from unit.
•	 Knives, meat hooks, utensils, etc, first rinsed 

then cleaned with warm soapy water and then 
utensils put in bucket of hot water and sterilizing 
solution to soak for at least 20 mins.

•	 Spray nozzles rinsed, soaped, rinsed with hot 
water and sprayed with sterilising solution.

•	 Crew not involved in remaining wash down 
to leave the unit after washing hands and bag 
laundry.

•	 Boots rotated through container of sterilising 
solution to ensure soles are clean, then washed 
with soap and pressure washed.

•	 Laundry left in a black bag tied shut after filling.
•	 Scalder emptied and inner components cleaned 

with soapy warm water and rinsed with cold 
water.

•	 Plucker rinsed with cold water, soaped with hot 
water and pressure washed.

•	 Clean Room first rinsed with cold water then 
cleaned with warm soapy water. 

•	 PVC Room dividers rinsed with cold water then 
cleaned with warm soapy water.

•	 Dirty Room rinsed with cold water then cleaned 
with warm soapy water.

•	 Evisceration table, sink and tables rinsed with 
cold water then cleaned with warm soapy water. 

•	 All used containers rinsed with cold water then 
cleaned with warm soapy water and pressure 
washed.

•	 Clean Room pressure washed from top to 
bottom. Floor dried with squidgee.

•	 Dirty Room pressure washed from top to 
bottom. Floor dried with squidgee.

•	 Sterilising solution sprayed on damp walls of 
Clean room top to bottom.

•	 Sterilising solution sprayed on damp walls of 
Dirty room top to bottom.

•	 Once sterilising is complete the knives, hooks, 
etc, can be rinsed and left to dry on a surface. 
Sterilising solution poured down drain and 
container rinsed out.

•	 Clean boots passed through to Changing Room 
and sterilising solution poured down sink drain 
and rinsed out.
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•	 Upon leaving the unit, last laundry is bagged 
and laundry undertaken. The changing room is 
swept and wiped down with soap.

Everyone involved in the processing is assigned 
roles and we have worked the procedure out in an 
effective way after a lot of experience. We generally 
process every Monday on the farm when the season 
begins, and start the day 1 hr earlier. With a good 
flow, we can be done with clean down by lunch 
after processing 300 birds, between 5 and 6 hours. 
The unit dries out and we usually pack birds the 
following morning.

WASTEWATER

Water is used in processing for scalding, washing 
carcasses and clean up. We use considerably less 
than conventional operations, both due to size and 
our processing work flow. Processing of around 300 
birds will generate approximately 1m3 waste water, 
including wash down. This waste water has a rela-
tively high content of organic matter such as protein 
and fat as well as microorganisms, meaning synthesis 
through perennial vegetation and soil is optimal. 
All water is caught on the concrete pad or internal 
plumbing and is screened of larger particulates as 
it enters the sump. This larger material goes to the 
compost. Our production is seasonal, when plants 
are most active and soils are driest, so by pumping 
this water to irrigate tree crops on the farm, we can 
make an asset from what is often otherwise con-
sidered a  liability. The drains in the slaughter unit 
need 7 mm grids, and beyond that anything passing 
through collects into the IBC trailer we position in 
the field to allow it to fill by gravity. This can then be 
applied to hedgerows and windbreaks. Composting offal makes the most sense, but may be challenging legally.

Waste water is dispersed along the windbreak.

Waste is stored in sealed bins if being removed by a company.

Waste water is led by gravity to an IBC trailer down in the field.
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wire mesh, the authorities may not approve it. We 
were lucky to find 2 municipal compost reactors 
being given away by the municipality, which we 
disassembled and brought to the farm.

These machines have a  rotating drum with 
a  macerator that revolves in the opposite direc-
tion. The timing of either movement can be set 
digitally across a huge range. Built for the domestic 
composting needs of 50 – 70 houses, each machine 
can produce 150 – 250 kg of quality compost every 
week. There is an air heater to pre-heat air as it is 
drawn into the chamber for winter use, although 
we will only need it in the summer season. The 
insulated stainless steel barrel holds the ideal tem-
perature up at 55 – 60°C initially and cools down 
to ambient temperatures on the passage through 
the machine over some weeks. Compost contain-
ing slaughter waste cannot be put onto vegetable 
gardens, but can be used on tree crops. We plan 
to have the second machine processing vegetable 
waste along with peat moss from our plot in the 
village to create a supply of compost for the mar-
ket gardens.

Composting offal
Knowing the laws and regulations around disposal 
of eviscera is essential. One main concern revolves 
around ensuring potentially harmful pathogens are 
eliminated in the compost process, and ensuring 
vermin cannot access the material. It may not 
be possible to implement this, in which case you 
will need to factor in the cost of waste removal by 
approved companies. This is certainly not a  very 
cost-effective option for us here where the nearest 
facility is 120 km away. If you order removal (the 
same service that also removes entire carcasses), 
they are obliged to pick it up within 3 days. This 
amount of time, however, can render the material 
fermented and much more challenging to deal with, 
as well as presenting a health hazard. If possible safe 
composting on site is preferable in order to retain 
the nutrients on the farm as well as save cost.

Open composting as has been demonstrated 
in parts of the USA is not possible here. Some 
considerations:

•	 The composting container must be rodent-
proof, but not airtight for the composting to 
work properly.

•	 The temperature rises to between 56–65°C 
within 2 to 4 days and remains elevated for 
several days. 

•	 The recipe for composting is formulated to 
result in a C:N ratio between 25:1 and 40:1 using 
a spreadsheet. We use a spreadsheet with various 
C:N ratios of the types of materials we have at 
hand here plugged in.

•	 Rapid composting occurs when the moisture 
content is maintained between 40 and 60 
percent. When the mix is too moist, the process 
turns anaerobic, and unpleasant odours can 
occur. When the compost feels moist but no 
water drips from it when it is squeezed, the 
compost probably has moisture levels in the 
desirable range. 

•	 Monitor compost to see that a  temperature 
greater than 50ºC is achieved for at least 5 
days as an average throughout the composting 
mass. This is critical to eliminate the bacterial 
pathogens of primary concern, Listeria 
monocytogenes, Escherichia coli 0157: H7, and 
Salmonella typhimurium.

Whilst this process can work well in very simple piles 
created of the correct ratio of materials protected by 

One of two compost reactors we obtained free from a local council.

Automated maceration and turning that can be programmed.
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Packing Routine
After the full wash down routine is completed, 
packaging can proceed in Clean Room when birds 
have achieved required inner temperature. Birds are 
bagged and shrink-wrapped by quick immersion 
(2 seconds) into 80°C hot water. All birds are then 
weighed and labeled, weights being recorded in 
a spreadsheet. Birds will then remain refrigerated in 
the farm shop area for pick-up or weekly deliveries. 
Any birds that are to be smoked will be immediately 
put in brine in the main blast chiller after it has been 
cleaned down after packing. Excess birds are packed 
into the insulated transport boxes and taken to 
a freezer space where we keep bulk supplies. Regular 
clean down of spaces and hands occurs during this 
process, and the outside of bags must remain clean.

Nils removes and checks each bird, the bagger never touches flesh.

Labelling, recording weights and packing for transport.

Hot water shrink bags in a dedicated scalder are a great way to pack.

Our rented off-site freezer space where we store birds for sales over the 
winter.

Simple means to be able to keep chicken frozen for 8 hours at low cost.
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Smoking Birds
We built our smoker at very low cost after a neighbour 
gifted us an old sauna heater as well as offering to 
teach us how to manage the smoking process. We 
built a well insulated wooden frame onto concrete 
blocks up to a height of 80 cm to eliminate fire hazard. 
There is a concrete pad below the structure, and the 
aromatic wood chips are poured in a rough ‘S’ shape 
along the floor, about 10 kg per smoking, ignited by 
an initial small fire at one end. This requires a couple 
of handfuls of 2 – 3 cm diameter split logs, and this 
initial fire also brings the temperature of the space 
up to 50 – 60°C. The walls have 9 cm of rockwool 
insulation, lined with thick planks on both the inside 
and out. There is also a layer of windproof paper to 
ensure no draughts, allowing the unit to maintain 
temperature even in the colder months. The sauna 
heater has a  small metal plate above it to stop fat 
dripping into the elements. A  thermometer passes 
through the wall at the height of the hanging birds, 
the dial sits outside the door for easy monitoring of 
the internal temperature. This is important as the 
door should not be opened once the smoking begins. 
The initial fire requires the door is left ajar for 20 – 30 
minutes, but then the unit is closed down. At this 
time the temperature typically drops slightly, and the 
thermostat is turned on and it picks up again. The 
building was designed to smoke 50 birds at a time, 
bearing in mind that the birds must remain at the 
same level in order to cook and smoke evenly. We 
use a couple of metal sheets standing on an old metal 
table frame to catch dripping fat. It is important that 
this does not drip into the smouldering woodchips 
as the resulting smoke is very acrid and spoils the 
taste of the meat. It is also worth noting that the 
smoker could be used for other meats like ham, but 
should not be used with fish, as the aroma will last 
in the smoke impregnated in the walls and taint 
other meats. You want to run the smoker a couple of 
times empty, both to check the temperature settings 
over time and more importantly begin the process 
of impregnating the wood. Smokers get richer over 
time, so do not overlook this step.

10% brine solution is made up in food grade 
plastic crates with lids, and birds are completely 
submerged. The proportion is 1 kg of good quality 
sea salt to 10 L water. These crates are handled out-
side the chiller and stacked temporarily whilst the 
chiller unit is cleaned inside. Crates go back into 
the chiller, with a maximum of 30 minutes standing 
outside the chiller to ensure temperatures are not 

Birds being threaded through the breast and hung off a mesh on the roof.

Note the metal plates to stop fat dripping onto the embers.

A low-cost smoker made out of scrap wood and concrete blocks.
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compromised. The birds remain in the chiller for 
20 – 24 hours in the brine solution.

Birds are lifted out and threaded onto food grade 
twine to enable hanging at the correct height in 
the smoking unit using a 30 cm needle we made of 
8 mm aluminium. This procedure is carried out in 
the cleaned-down processing facility, and birds are 
moved in sealed crates outside to be hung in the 
smoking unit, directly outside the processing facility. 
The smoker is started with a small fire to ignite the 
wood shavings and to bring the temperature up to 
72°C. We use alder wood shavings about 3 – 5 mm 
in size, and prepared specifically for the purpose. 
An electrically powered heater with a  thermostat 
maintains to the optimal temperature. All birds are 
smoked on a  single level to ensure consistency of 
cooking and quality of the product. Birds are smoked 
between 22 – 24 hours at 72 – 74°C.

The processing facility is then cleaned again, and 
crates are cleaned with hot soapy water and rinsed.

Once the target smoking time has occurred, the 
heater is turned off and birds are left to cool in the 
smoke to improve flavour for a maximum of 4 hours. 
Birds are taken out of the smoker and placed in 
crates to be transferred back into the clean process-
ing facility to be packed. Birds are bagged and shrink 
wrapped by quick immersion (2 sec.) into 80°C hot 
water. All birds are then weighed and labeled; weights 
and times being recorded for record keeping. Packed 
birds are placed in clean crates to be stored in the 
clean chiller to chill down.

As smoking a bird cooks the meat, once packed this 
can be frozen with another year added to the expiry 
date. This is an option to greatly extend the potential 
sales period if you have frozen birds that remain 
unsold. It is also a great way to add value to birds 
that may have visual imperfections, such as ripped 
skin, etc, as these are not noticeable after smoking. 
Another product we have offered chefs and cafés is 
pulled smoked chicken. As chicken is classified as 
a  high-risk product, many smaller outlets do not 
have the necessary licensing to handle raw poultry, 
so this is very convenient. It takes 30 seconds or so 
to strip the tender meat of a carcass, which we then 
vacuum pack in different weights. This product has 
28 days shelf life in a refrigerator even once opened, 
so this makes an attractive product for venues offer-
ing salads and sandwiches, etc. Whilst smoked 
chicken sells for 160% the price of fresh chicken, the 
birds lose about 23% of their weight during smoking. 
They are still very moist and delicious. If you pick 
the meat you end up with about 50% of the whole 
smoked weight.

A beautiful end product; a way to turn defects into premium products.

Pulled smoked meat is more easily handled by restaurants.

Opening the door after 24 hours smoking. We let them cool with the door 
ajar.
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CHAPTER 15 

Pastured
Turkeys
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PASTURED
TURKEYS

ENTERPRISE AT A GLANCE

Some Basic Costs

Field Operations

Sales Prices

€11.00 6 Week old poulet

€0.60/kg Organic brolier start

€0.45 Hot water shrink bags

€14.50/Kg Whole turkey

Investments

€11,000
€1,800
€1,440
€240
€1,500
€1,200

€17,180

Slaughter facility 
Trailers + fittings
Poultry Fence
Waterers
Hoses
Hose Reels 

Total

30%
8%
54%
8%

Feed + water
Pasture moves
Slaughter
Packing

Key Financial Figures

€13,695
€9,711
€3,000
€675
€150

Poulet Costs
Feed costs
Advertising
Shrink bags
Brooder bedding

Financial Overview

€79,431
€26,406

€53,025

Revenue
Running cost

Enterprise NET556 hrs 
Annual Total

€16.00/Kg Hearts

€16.00/Kg Livers

Investment NET
€17,180 €53,025

Time
556 hrs

Quick Overview

Time

BIRDS EACH SUMMER
1,245

42–49 days

3 BATCHES EACH
OF 400 BIRDS

200
BIRDS

200
BIRDS

- 2 x GOBBLYGOES
- 4 x 50M POULTRY NETS
- 2 x ENERGISERS

(DAYS PER BATCH)

ON PASTURE

1–7 days
IN PROTECTED BARN
BROODER SPACE

MOVED EVERY 2 DAYS 
IN 2 POULTRY NETS

1 Batch

TO NEVER GO OVER
SAME GROUND TWICE

8 ha
COULD BE RUN WITH AMPLE
RECOVERY ON JUST 2.5HA

2.5 ha

6.3 Kg

4.4 Kg
AVERAGE DRESSED 
BIRD WEIGHT
(Small size to fit conventional
oven, can be grown much
larger — see spreadsheets)

5.5 tons
annually

AVERAGE LIVE
BIRD WEIGHT

16,185 Kg - Pellets
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CHAPTER 15 

Pastured Turkeys

Turkeys resting on their Gobblygo, ready to move onto fresh ground. Voracious graziers, turkeys do great following up behind other larger livestock.

Turkeys are amazing creatures, and seem to possess 
a  lot more character and personality than other 
forms of poultry. Raising turkeys from poults is 
perhaps the easiest way to get started in pastured 
poultry, and they are perhaps the most profitable of 
all pastured poultry ventures if you have the market 
to sell them. We usually buy 6-week old poults and 
raise them on. There are two main reasons for this. 
Firstly, turkeys are harder to keep alive in those 
first six weeks than other poultry and it is actually 
cheaper to buy them from a  small commercial 
breeder than to raise them ourselves. After six 
weeks of age, they are very resilient creatures, and 
we often raise the year's batch without a single loss. 

Secondly, by taking on birds that are already at 6 
weeks of age, we can use our broiler starter feed, 
which at 21% protein is sufficient for these vora-
cious feeders when supplemented by fresh pasture 
and all the insects and greens they ingest there. 
In the first weeks of a  turkey's life, it needs 28% 
protein feed which is not only very costly, protein 
being the most expensive component of feeds, but 
presents another storage problem. We have worked 
on optimising feed regimes based on the 2 silos we 
have installed, along with a homemade bulk grain 
floor silo. This minimises transport costs which are 
very high in Sweden. One silo is for layer pellets, 
the other for broiler starter pellets. The broilers 
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are fed this throughout their life, with a large pro-
portion of organic wheat and oat supplemented in 
from day 14 and making up the majority of their 
diet thereafter. Turkeys have straight broiler starter 
food throughout, a good balance and meeting their 
protein needs, especially with the daily pasture 
moves. Turkeys forage and trample much more 
than chickens, and can take up to 40% of their diet 
from pasture. Opening the gizzards on their ‘one 
bad day’ you will find large stones the size of your 
thumbnail, as well as sand and grit.

Pasture and feed Bills
Despite popular perceived ideas, pastured poultry 
still require large inputs of feed, perhaps more than 
their conventionally barn-reared counterparts. 
They are moving around far more than free-range 
birds and obviously barn-reared birds, burning 
more energy. Let us think about the problem of 
free-range operations and unpack that approach 
for a moment. If you look at such an operation on 
Google Earth you will find that the area around 
the housing facility is bare soil, with grass and 
vegetation around the outsides of the paddocks. 
Birds do not typically range so far from the safety 
of their home, and consequently the animal impact 
immediately around the housing becomes devoid of 
vegetation and therefore insect life. When the home 
is static, the build up of manure and exhaustion of 
fresh forage leave little to benefit the bird. This is 
not necessarily understood by the consumer, who 
sees a green label with the words ‘free-range’, which 
conquers up a  romantic image of birds exploring 
tall pastures waving slightly in the evening breeze 
as the sun sets. This is not the reality, and is part 
of the greenwashing we see throughout the glo-
balised food system. Free-range is generally for the 
benefit of a consumer making what they believe is 
the ‘right’ and conscious choice, but it clearly does 
not benefit the land or the birds. Time-controlled 
grazing is what benefits land, animals and birds and 
the overall habitat. 

The daily moves and ingestion of forage are the 
medicinal component of the bird's diet. They will 
get a huge amount of vitamins and minerals from 
this forage, which means they will excel in health 
and the quality and nutrition of the subsequent 
meat or egg products will undoubtedly outshine 
anything else on the market. But they still require 
calories, and plenty of them! Incorrect feeding 

leads to poor laying and weight gain performance.
Do not go into pastured poultry naively believing 
you can construct some wonderful perennial food 
supply and eliminate grains. Yes, this is possible on 
a homestead scale with a few chickens, but certainly 
not at commercial scale. 

Someone always shows up at our farm and poses 
the question, “have you ever thought about growing 
mealworms for your chickens?” I have been asked 
this enough times that in my mind I am sarcastically 
thinking, “have you ever used simple mathematics 
since leaving high-school?” Not only are you not 
allowed to feed farmed animals to farmed animals 
in Europe, to feed just our layer flock their protein 
needs from mealworms would require a couple of 
hectares of intensive production! I usually pose the 
question back to them, “what do you want your day 
to look like?” Are you raising poultry with bought-
in grain to radically regenerate your tired pastures 
out of neglect, whilst building soil and making epic 
products and a decent living, or are you a full-time 
bug farmer with an ideological mountain to climb? 
We must not ignore that these poultry systems rely 
on imported grain, but we are consciously using 
that as a tool. We must be starting farms that pro-
duce familiar products that people actually want in 
volumes large enough to make a living, or we will 
not be around long enough for any part of our ideo-
logical self to express itself in a productive manner. 
We must use the leverage points a small farm has: 
quality, fresh and local. If you want to change the 
food system, you need to actually have your foot in 
the door. If you are not producing a viable amount 
of food I  doubt anyone cares about your view-
points regarding the production of food. Someone 
then usually refers to seeing a flock of a few hun-
dred layers being raised on compost. In this case, 
the compost production is at an industrial scale; 
money is coming primarily from compost and not 
the small flock of hens. Again, do the maths.

The feed sheets I supply in this book for the differ-
ent poultry enterprises are built out of a lot of data 
collection and a lot of trials whilst thinking practi-
cally and economically. We raise high performance 
birds because there is little other choice in terms 
of availability in Sweden, and there is little hope 
economically with other breeds. Crunch numbers 
before going too far with your ideals, as a  farmer 
is, perhaps unwillingly, part of a  globalised food 
system, whether they like it or not. Start pragmati-
cally and with success in the business and visible 
development of the land, you will hopefully get to 
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a place where you can entertain your ideals more 
wholeheartedly. I  say this not to discourage hold-
ing your highest ideals closely, quite the opposite, 
in fact. We must begin with our feet firmly on the 
ground. Farming is full of paradoxes, and if we wish 
to usher in a new and more holistic food system we 
must first establish our place within it. There is little 
room and no time for armchair farmers.

At one stage I looked into the testing of all com-
mercially available eggs and meat for comparative 
nutritional analysis against our own. Not only 
would this be useful for others to see, it would 
be a  wonderful marketing tool in its own right. 
To carry out the detailed studies would have cost 
around €9,000 at laboratories here, and I  felt like 
it was not the best use of our finances, particularly 
as many other similar studies have been conducted 
over the last couple of decades. Comparative stud-
ies by Mother Earth News [16] of pasture-raised 
layers against conventional barn-raised flocks show 
huge benefits:

•	 30% less cholesterol
•	 25% less saturated fat
•	 65% more vitamin A
•	 200% more omega-3 fatty acids
•	 300% more vitamin E
•	 700% more beta carotene

Eggs are also one of the few food sources of naturally 
occurring vitamin D, and tests show that pastured 
eggs can have anywhere between 4 to 6 times as much 
vitamin D than their supermarket counterparts.

Comparative studies show pasture-raised chicken 
meat tends to be higher in iron and Omega 3, have 
a  lower Omega 6:3 ratio, and be higher in antioxi-
dants, such as vitamin E.

As someone who never ate chicken until their 20s 
and certainly never set out to be a poultry farmer, 
I often find myself uttering to “never underestimate 
the power of poultry.” Indeed, for the small farmer, 
they will be the most profitable animal-based enter-
prise. Their positive impact on pasture is incredible 
to behold when managed appropriately, and the 
resulting products outshine anything available in the 
market place. Performance of your birds depends on 
feeding your birds well and keeping tight records.  
Our feed sheets represent the 'sweet spot' where 
costs are kept to a minimum without compromising 
growth and health.

Breeds and Size
Male turkeys, or (‘toms’), tend to have a  shorter 
lifespan than female turkeys (‘hens’), typically living 
only two to five years. In the common hybrid turkeys 
available commercially (white turkeys being all we 
have access to in Sweden) females, even on very 
restricted diets, can weigh between 9 and 15 kg when 
fully grown. Toms can weigh between 15 and 20 kg. 
One thing you must bear in mind is the typical oven 
size people have in their homes today. Unfortunately, 
few people today know how to skilfully break down 
a chicken or turkey. Generally people have become 
so used to buying fillets that basic culinary skills have 
been lost in one or two generations. For this reason 
we tend to raise birds for 6 – 7 additional weeks for 
private customers. This produces an average live 
weight of around 6.3 kg for us. Do bear in mind the 
pronounced difference in weight between toms and 
hens in the feed sheet. This occurs in all stock, but 
is more pronounced in turkeys than broilers, for 
example. We always recommend people establish 
a clear feeding regime and conduct their own data 
collection to refine this in their own time, place and 
circumstance.

Turkeys dress out at just under 70% of this weight, 
giving us an average dressed weight of around 4.5 
kg. This seems to be the ideal point for our customer 
base, and people are able to just manage these birds 
in their ovens. We grow some birds on to a bigger size 
for restaurants or for ourselves. You might consider 
raising the birds to their full-grown weight and offer-
ing cuts and smoked products, etc. This is something 
we have not explored in the same way as we have 
with broilers due to the relatively small number we 
produce. Turkeys are very much a side-line for us, as 
turkey is less common in the culinary culture here. 
It is something I  hope will grow as I  really enjoy 
turkeys, and there is relatively less work involved 
in their production, including slaughter. They take 
a  little longer per bird to process, but yield many 
more kg per time unit. In many other parts of the 
world, there are broad-breasted bronze turkeys, who 
grow to the same size as the broad-breasted whites, 
and who make up more than 98% of all birds used in 
production. Heritage breeds may also be an option, 
although these are typically much smaller, slower 
growing and with a longer life span of 10 – 12 years. 
Like all things, it is a  number's game, so carefully 
analyse spreadsheets before making decisions.
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Turkey Feed sheet (Using Broiler starter pellets)

Age 
(weeks)

Tom 
Live 
Weight 
(KG)

Cumulative 
Feed (KG)

Hens Live 
Weight 
(KG)

Cumulative 
Feed (KG)

Average 
CombinedWeight 
(KG)

Average 
cumulative 
feed (KG)

Grams per 
bird per 
day

1 0.1 0.1 0.1 0.1 0.1 0.1 14

2 0.3 0.3 0.3 0.3 0.3 0.2 29

3 0.6 0.7 0.5 0.6 0.5 0.3 43

4 1.0 1.2 0.8 1.0 0.9 0.5 71

5 1.5 2.0 1.3 1.7 1.4 0.8 114

We typically receive birds at the start of week 6. 
You can weigh birds and fit them into the feed regime accordingly.

6 2.1 3.0 1.7 2.5 1.9 0.9 129

7 2.8 4.3 2.2 3.6 2.5 1.1 157

8 3.6 5.8 2.9 4.8 3.2 1.3 186

9 4.4 7.6 3.5 6.2 4.0 1.6 229

10 5.3 9.8 4.2 7.8 4.7 1.9 271

11 6.3 12.2 4.9 9.7 5.6 2.1 300

12 7.3 15.0 5.6 11.7 6.4 2.4 343

13 8.3 18.0 6.3 13.8 7.3 2.6 371

14 9.4 21.5 7.0 16.1 8.2 2.9 414

15 10.5 25.2 7.8 18.4 9.2 3.0 429

16 11.7 29.1 8.5 20.8 10.1 3.1 443

17 12.8 32.5 9.1 23.1 11.0 3.1 443

Pasture Raised Turkey feedsheet
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Building a gobblygo
We built a structure that allows us to keep 150 birds 
in two poultry nets. There is no reason why you 
could not keep 200 birds in the same setup, pro-
vided there is enough roosting space and you were 
growing out the birds for a similar length of time 
to us. Using a scrap trailer we picked up for next to 
nothing, we built a simple but very robust wooden 
framework. Keep in mind at our target weight the 
full-grown birds will be around 1,000 kg in weight. 
Perches need to be very robust and you should allow 
around 35 cm per bird. The frame of the gobblygo 
also provides extra perches which the birds choose 
to use, which allowed us to make the structure small 
enough that it could also be moved by hand most 
of the time. Because we conduct all pasture moves 
first thing in the morning, the ATV is busy with the 
heavy egg mobiles, and so whenever possible we 
just move the structure by hand as it is only moving 
30 to 40 m. If it has to travel a long distance or up 
a steeper slope, then the ATV is employed.

With the metal frame being exposed to cor-
rosive manure, we paint it liberally with roofing 
tar, just as we do with the Egg mobiles. Whilst this 
never really fully sets, the surface becomes dry like 
a paint. We found this to be pretty effective. We also 
cover the axles and wheel hubs with a simple metal 
sheet to stop the build-up of manure and the sub-
sequent corrosion of these important parts of the 
structure. The wood frame is simply bolted to the 
trailer frame and we use old landscaping fabric to 
form a roof to the structure. Along with the electric 
fencing, this provides enough shelter for the birds 
who are on pasture for typically 6 to 7 weeks and 
only produced in fair weather in the middle of 
the production season. We have never had issues 
with aerial predators, and the high density of birds 
seems to be a key factor similar to the layer flocks. 
Turkeys grow faster and much bigger than chick-
ens, and perhaps the biggest risk is birds becoming 
vulnerable if they escape from the fence.

One issue we have faced is the flock trampling 
down the electric fence in order to reach surround-
ing woodland, which is their natural habitat and 
obviously seems very attractive compared to their 
exposed paddock setting. This has only happened 
in the first week of bringing the birds out onto pas-
ture and can be remedied. We raise turkeys on our 
neighbour's land to avoid potential disease trans-
mission with the chickens and typically start in the 
same location each year due to practical reasons. 

The frame is painted with bitumen and axle/hubs protected from 
manure.

A roof of old landscape fabric and the shelter is complete. These young 
birds arrive scruffy tailed, but soon transform out on pasture.

A crap trailer and free timber allowed us to build for virtually free.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



374

This is at the top of the field, and we always prefer 
to start the higher end of the field to be able to work 
with gravity to facilitate the easy move on a day-to-
day basis. A  particular location where we always 
start the turkeys is right next to dense woodland, 
and so we have learnt to start them a little bit further 
away from the edge of the field. Because poultry do 
not feel the effects of electric fencing except for in 
very specific small parts of their bodies, the fence 
needs to be erected really well to prevent them 
storming the fence. For the first week, we will peg 
the net into the ground between each vertical post, 
as well as using twine attached to the tops of each 
fencepost pegged like a guy rope on the inside of 
the paddock the turkeys are in. 

Whilst the birds are still quite small at six or seven 
weeks of age, their combined mass requires the 
fence to be put up this way in order to train them to 
avoid testing it. This has worked well for us. After 
approximately one week we remove the guy ropes 
which makes the daily moves much quicker. The 
birds become used to moving on a daily basis and 
so one person can move the flock and service with 
feed and water in about 15 minutes. For the rest of 
the time, the fence is put up without any additional 
pegs. We like to use double pins posts in all of our 
electric netting because it is both more stable in the 
ground and much quicker to work with as you do 
not ever need to bend down to put the fence up. We 
use the same energiser that we use with all poultry 
netting, which is sufficient for poultry nets of 50 m 
each in pasture that has grazing animals passing 
through it regularly.

Timing morning moves/ feed is important to avoid crashing the fence.

By always setting up the net days fence the it is quick and easy to manage 
the birds. Turkeys have a big vocal range, and audibly love new forage.

Turkey poults adapt very quickly and simply love to forage.

We keep the birds in the empty cow barn in a temporary netted brooder 
for up to a week before they head out. A cage trailer allows a  single 
move.
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HAndlIng TuRKEyS

Due to the large weight turkeys reach when 
grown, their legs can be easily damaged if handled 
incorrectly. Turkeys should never be grabbed or 
picked up by their legs like chickens. Whilst this is 
a common industry practice, it is poor husbandry. 
You should stand behind the turkey and fold your 
arms and upper body over the wings and back, hug 
firmly, and lift against your body. If you do not 
secure the wings then put the bird down imme-
diately and start over. Handle firmly but gently to 
avoid injuring the turkey or yourself. Turkeys are 
powerful and nervous flapping can cause injury 
to your eyes and face. If you have never handled 
an adult turkey, have someone with experience 
demonstrate this for you. The turkey can panic and 
easily injure themselves or the handler with wings 
or talons. Like with all animals, if you are seeing 
a struggling or stressed behaviour then you need to 
be more patient. Set the bird down for a moment 
and start again.

CoMMon HEAlTH ConCERnS WITH 
PoulTRy

Lice and mites can generally be controlled simply 
on pasture where birds will make dust baths in 
summer just like hens. As we are raising poults 
and keeping them in totally separate fields to the 
layers, we have never experienced lice on turkeys. 
We have had lice in the layer flocks, and these can 
remain alive and dormant in the Egg mobiles over 
winter. In extremely hot (and particularly humid) 
areas, mite populations flourish, or in during long 
periods of wet weather when the chickens might 
not have the opportunity to dust-bath. They are 
spread by bringing infected birds into your flock, 
by wild birds and rodents, or by carrying them in 
on your shoes or clothing. We had a season where 
mites were transferred from layers into the broiler 
brooder on clothing, and they multiplied exponen-
tially. Interestingly, we did not find them on the 
chicks in the brooder, but found masses covering 
the boards dividing the different cells. While their 
life cycle is only 5 – 7 days, each mite can lay more 
than 100,000 eggs during that time, so treatment 
must be repeated and on-going to completely 
eradicate them. Luckily, you can make your own 
spray easily to deal with this.

We make a mixture of 500 ml water, 250 ml of 
cooking oil and 1 tablespoon dish washing liquid. 

Shaken well before spraying it effectively suffocates 
the mites. The infected area should be sprayed 
twice a week for several weeks in conjunction with 
treating your hens directly if you find lice on them. 
Diatomaceous earth can be added to bedding lit-
ter in a brooder and nesting boxes as well as the 
roosts. A  shallow wide tray the hens must walk 
through to access the nest boxes is also something 
I have heard of people doing.

Heat exhaustion is common in turkeys without 
adequate shade due to their large size. Signs of heat 
exhaustion include excessive panting, a  drooping 
appearance and a  dark coloured head. You must 
ensure adequate water supply at all times and make 
sure the structure they move with has enough roof 
space to cast shade.

Upper respiratory infections are usually indicated 
by the presence of nasal discharge, lethargy, unusual 
breathing sounds and open mouth breathing. It will 
develop into loss of appetite. These infections are 
most common during seasonal shifts in weather 
which can be avoided entirely if raising poults in 
the summer months. We have not experienced this 
in turkeys, but in both broilers and layers. As it does 
not happen frequently we cull out these birds, as 
opposed to feeding anti-biotics and damaging the 
health and resiliency of the whole group. 

Blackhead disease, or histomoniasis, is primarily 
a  disease of young turkeys. Chickens seem to be 
resistant to the effects of the infection, but they can 
be carriers. Histomoniasis is caused by a  micro-
scopic protozoan called Histomonas meleagridis. 
The protozoan causes considerable damage to the 
liver and ceca of infected turkeys and is usually 
fatal if untreated. Mustard-colored droppings are 
a  symptom, as are weakness and loss of appetite. 
It can only be treated with drugs. At the very least, 
I  would recommend waiting until turkeys are 
at least six months old before putting them with 
chickens. Whilst some people keep them together, 
supposedly with the optimal pasture rearing 
approach offering resilience to the disease, we keep 
them totally separate.

Some would advise against keeping male and 
female turkeys together, although this would 
only apply in my mind if you were raising birds 
at the higher end of their potential weight range. 
The males can become so large that when a male 
mounts a female he may tear the skin down to the 
muscle. Raising birds up to the age of 15 and 16 
weeks in the past, we have experienced no such 
issues. 
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Turkeys are prone, like broilers, to develop leg 
joint infections from being down on their hocks for 
a  majority of the day, either because they are over-
weight or because they have joint pain or arthritis. 
The keel or breast bone in turkeys is also an area that 
is prone to these types of pressure sores. The contact 
and pressure from the ground causes the formation 
of scabs or sores, and these can develop into wounds 
through which bacteria can enter. This is more 
a problem in conventional rearing barns, and is effec-
tively eliminated with the healthy leg development 
associated with restricted feeding and daily moves, 
both of which encourage more active movement and 
better development of bone and muscle. 

PRoCESSIng TuRKEyS

Processing turkeys is basically the same process as 
with chickens. They obviously require larger kill 
cones and have more weight and muscle to contend 
with. We can only scald and pluck one bird at a time, 
but it is still a  faster process per kg than broilers. 
When processing turkeys, hand strip heavy wing and 
tail feathers before plucking in the machine. We scald 
at 63°C for 95 seconds. I recommend longer scalding, 
not higher temperature if results are unsatisfactory. 
A bird has two skins. The outer yellow skin is usually 
loosened in the scald. I  actually remove the crop 
from the front by ripping, as it is too large to pull 
through, even if feed has been withheld. The only 
other difference is the cut at the rear. If you look at 
the image on the top right, I make a small horizontal 
cut right up at the keel. I then cut vertically down and 
around the vent before pulling out the innards. Due to their size removing innards and lungs is easy.

Packed birds ready to go out to customers. I love to brine turkey for 24 
hours before cooking; you will never go back once you have tried it.

The main difference with chickens is the rear cut, which is T shaped. 
A small horizontal nick up at the keel then a long vertical cut down to 
and around the vent.

The crop has a  lot more fascia securing it than a  chicken. I  actually 
remove it by tearing from the front end before gutting.
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Preparing to bone turkeys for sausage making.

Low-fat Turkey Sausage Recipe

10 kg ground turkey, fine grind

66 g black pepper

60 g ground sage

70 g ground thyme

40 g ground marjoram

30 g chilli flakes

179 g salt

Turkey Merguez Sausage Recipe

8 kg ground turkey, fine grind

2 kg pork fat

30 cloves fresh garlic

450 g harissa

26 g cayenne

190 g salt

75 g paprika

40 g fennel seed

35 g coriander seed

40 g cumin

Turkey Bratwurst Recipe

1 kg pork fat

9 kg ground pork, fine grind

22 g sugar

20 g ground coriander seed

30 g ground sage

50 g paprika

30 g cayenne pepper

50 g dried rosemary

4 tbsp. dijon mustard

30 g pepper

15 g nutmeg

185 g salt

TuRKEy SAuSAgES

The market for whole turkeys is limited in our 
local selling radius, however there is a growing 
demand for products such as turkey sausage 
which has lower fat content than pork sausages, 
and is also leaner than chicken. Turkey provides 
more protein per serving size than pork, and is 
similar to chicken. Whilst we could unlikely ever 
scale the turkey enterprise much beyond current 
production levels, we have experimented with 
various recipes and offered sausage for sale at the 
local REKO rings.  Along with our pork sausages, 
these products are popular and overall increase the 
sales volume of the respective product. We prefer 
this approach to offering cut-down birds, as it is 
hard to sell complete birds. Most consumers are 
predominantly purchasing breast fillets, and it is 
very challenging to utilise the rest of the bird prof-
itably, sausage allows for the best recovery of meat, 
and we will raise birds up to an additional month 
if they are destined for further processing. Whilst 
turkey sausages have become widely popular as a 
low-fat option, I prefer to add pork fat to make the 
sausage richer if I am making them for our family. 
As with all our sausages, we  make them with only 
with meat, fat and seasoning, and do not add fillers. 
You can experiment adding more or less fat, to your 
preference. If the sausage mix is too dense for your 
sausage press then add water/ wine/ beer at the rate 
of 500 to 1,000 ml per 10 kg.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



378

A  typical farm lunch: smoked pastured turkey on home-baked 
sourdough with pastured lamb sausage, pastured eggs and no-dig 
vegetables.

Herding a flock back to the farm centre. With a bit of patience and coordination you can move turkeys quite skillfully with hand gestures.

Making Merguez-style turkey sausages at the farm.  We like to have 
variation in our diet and sausage is a great way to reduce the storage 
space compared to whole turkeys.
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BASE DATA (GENERAL) To convert Swedish Krona (SEK) to € divide by 10

Category Parameter Value Comments

Spreadsheet 
Settings Currency SEK SEK = Swedish 

Kronor

Taxation VAT (Food 
Products)

Swedish VAT for 
food products.

Payroll Tax Swedish payroll tax 
for employees

Employment Hourly Rate for 
Employees 160 Hourly pay excl. 

payroll tax. 

ENTERPRISE LEVEL LABOUR STRUCTURE

Category Parameter Unit Value

Labour 
Requirements Brooder Care human-hour / 

box / serving 0.01

Feeding (Field 
Pens)

human-hour / 
pen / serving 0.15

Moving (Field 
Pens)

human-hour / 
pen / move 0.15

Slaughter (Setup 
and Cleaning)

human-hour / 
slaughter 2.00

Slaughter 
(Processing Birds)

human-hour 
/ bird 0.05

Maintenance human-hour 
/ year 20.00

ENTERPRISE LEVEL COST STRUCTURE

Category Parameter Unit Value

Bird 
Acquisition Purchase 110.00

Transportation 
(Pickup / 
Delivery)

400

Feed Start 6

Sales and 
Distribution Shrink Bags 4.50

Inspection 
(Slaughtery) 3400

Pastured Turkey Enterprise Sheet
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Advertisement 20,000

Energy Electricity 1.00

ENTERPRISE LEVEL REVENUE STRUCTURE

Category Parameter Unit Value

Bird Sales
Farm to Private 
Customer (Incl. 
VAT)

145.00

Farm to Private 
Customer (Excl. 
VAT)

129.46

PRODUCTION CHARACTERISTICS

Category Parameter Unit Value

Batch 
Characteristics

Birds to be 
Delivered per 
batch

birds 420

Maximum 
Lifetime at 
Slaughter Day

days 91

Time between 
Batches weeks 6

Number of 
Batches batch / year 3

Margin 1%

Birds to be 
Delivered to 
Customer per 
Batch

birds / batch 420

Birds to be 
Ordered from 
Hatchery per 
Batch

birds / batch 424

Average Daily 
Bird Loss birds 0.06

Broodery 
Operation Heat Lamp Power W / lamp 75

Heat Lamp 
Density lamp / box 3

Field Paddocks Pen surface area m2 400

Maximum 
number of 
pens needed 
concurrently

1
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KEY OPERATIONAL FIGURES WHOLE ENTERPRISE

Category Variable per Batch per Year per Bird per Batch 
(Kg)

per Year 
(Kg)

Bird Weight Average Dress 
Weight 4.40

Bird Sales Total 420 1,260 1,848 5,544

Feed 
Requirements Start 13.30 5,586 16,758

Bird 
Acquisition

Birds to be 
Ordered 424 1,273

KEY OPERATIONAL FIGURES WHOLE ENTERPRISE

Category Variable per Bird 
Sold per Batch per Year

human-
hours

human-
hours

human-
hours

Workload Total 0.46 192.67 578.00

Brooder Care 0.00 0.67 2.00

Feeding (Field 
Pens) 0.13 55.33 166.00

Moving (Field 
Pens) 0.03 14.00 42.00

Slaughter (Setup 
and Cleaning) 0.04 16.00 48.00

Slaughter 
(Processing Birds) 0.24 100.00 300.00

Maintenance 0.02 6.67 20.00

Labour Supply Total 0.00 0.00 0.00

Employees 0.00 Year 0.00 0.00 0.00

Own Work 578.00 Year 0.46 192.67 578.00

KEY FINANCIAL FIGURES (EXCL. VAT)

Category Variable Amount Reference per Bird 
Sold per Batch per Year

Bird 
Acquisition 112.06 47,067 141,200

Purchase of Birds 110.00 Bird 111.11 46,667 140,000.

Pickup of Birds 400.00 Batch 0.95 400.00 1,200.00

Feed and 
Supplements 78.00 32,760.00 98,280.00

Feed (Start) 33,516.00 Batch 78.00 32,760.00 98,280.00
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Sales and 
Distribution 23.07 9,690.00 29,070.00

Shrink Bags 4.50 Bird Sold 4.50 1,890.00 5,670.00

Inspection 
(Slaughtery) 3,400.00 Year 2.70 1,133.33 3,400.00

Advertisement 20,000.00 Year 15.87 6,666.67 20,000.00

Energy 0.81 340.20 1,020.60

Broodery (Heat) 340.2 Batch 0.81 340.20 1,020.60

Labour 578 hours 0.46 193 578

Employees Year 0.00 0.00 0.00

Payroll Tax Year 0.00 0.00 0.00

Revenue 630.40 264,770 794,310

OVERALL FINANCIAL VIABILITY

Category Variable Unit per Bird 
Sold per Batch per Year

Profit Overall Profit SEK 416.46 524,739

Overall Cost SEK 213.94 89,856.87 269,570

Overall Revenue SEK 630.40 794,310

Margin 66% 66% 66%

Financial Performance for Own Work (given Partial Employment)

Hourly Rate for 
Own Work (Incl. 
Payroll Tax)

0.72 302.62 907.85

Hourly Rate for 
Own Work (Excl. 
Payroll Tax)

0.55 230.27 690.80

Financial Performance (given full employment at 578 hours)

Additional 
Cost for full 
Employment

SEK 96.46 40,512. 121,537

Overall Cost with 
Full Employment SEK 406.86 170,881 512,645

Profit with Full 
Employment SEK 223.54 93,888 281,664

Margin with Full 
Employment 
(ROI)

35% 35% 35%
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CHAPTER 16 

Pastured
Egg Mobiles
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PASTURED
LAYERS

ENTERPRISE AT A GLANCE

Some Basic Costs

Flock Statistics

Sales Prices

€7.50  ‘Point of lay’ 
bird acquisition 

€0.56/Kg Organic layer pellets

€0.20/Per bird/Per month
Oyster shell 

Investments

€6,000
€1,800
€1,280
€1,120
€800
€200
€600

€11,800

Building 3 x egg mobiles
Egg packery
8 x Poultry nets
4 x Energizers 
4 x Gas hoses
Plumbing fittings
Egg crates 
for collection

Total

14%
18%
24%
23%
5%
4%
6%
6%

Morning chores
Egg collection 1
Egg collection 2
Egg packery
Record keeping
Maintenance
Close nests
Close egg mobiles

Key Financial Figures

€9,000
€33,989
€335
€210
€1,529
€4,000
€1,095
€456
€991

Flock purchase 
Organic pellets
Oyster shell
Inspections
Egg carton
Advertising
Winter bedding
Electricity
Root vegetables

Financial Overview

€108,423
€51,605

€56,818

Revenue
Running cost

Enterprise NET

1,645 hrs 
Annual Total

Investment NET
€11,800 €56,818

Time
1,645 hrs

Quick Overview

Time

27%
20%
30%
2%
13%
4%
4%
-

Summer Winter

€0.15/Kg Cardboard egg trays
(30 Eggs)

€210 Annual inspections

€240 ATV fuel

€0.36 Per egg

€7.50 Spent hen

€249/ Month
€101/ Month
€149/ Month

Deep litter material
Electric
Root veg/ Hay

Winter Costs (5 months)

(Arrive at 16 weeks of age, kept for 12 months)
1,200 Hens

40 Meter

10 Meter

Each egg mobile has 2 x 50m nets
Silvopasture lanes at the farm are 10-12m wide
dictating size of paddock; approx 400m² 
Moved every 2nd day

Egg Mobiles
3x

Lay rate average
across 12 months

80%

53,108 Kg - Pellets

305,899
Grade A eggs

A

Eggs to pigs or 
remain on pasture

Grade CC

Eggs at grade A
90%A

Eggs for on
farm consumption

Grade BB
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CHAPTER 16 

Pastured Egg Mobiles

Pastured egg mobiles remain a favourite enterprise for us, and one that many people around the world have mimicked from our productions.

This chapter explains our approach to raising 
layering hens on pasture in detail,  including how 
we over-winter the birds in this harsh enviroment.
For small farms, pastured poultry can be a  very 
important part of nutrient cycling, scarifi-
cation and pasture sanitisation besides creating 
a  premium product. Because of this, we have 
used both layers and broiler chickens at the farm. 
Having larger flocks means we inevitably have to 
bring in feed as chickens generally rely heavily on 
grain. Whilst this does not fit our Holistic Context 
in the longer term, the short-term benefits far 
outweigh this drawback and we also decided to 
plan the succession towards more truly pastured 
livestock from the beginning. There have not been 
animals on the land here for over 20 years and we 
planned to bring in this mobile fertilisation unit to 

kick start nutrient, water and energy cycling in the 
initial years of the farm.

It is another case where we need to rein in ide-
alism and focus on pragmatism as we scale up 
Permaculture thinking to the farm. On a  home-
stead or garden-scale, it is easy enough to have 
free-ranging birds scavenging for their needs sup-
plemented by waste scraps, etc. You can design and 
grow forage systems as well as grow/ trap insects 
for protein needs. This is wonderful, and very 
ideal, yet not feasible at the farm scale. Regulations 
come back into play. You are not allowed to feed 
farmed animals to farmed animals in Europe, so 
suddenly the idea of maggot/ worm farming to 
supply the hens proteins is out the window, unless 
you have an approved facility. If you sat down and 
did the calculations you would soon see that to 
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with cheaper feed costs can sometimes sell eggs well 
above the price the market bears here in Sweden.
Given the incredible regenerative impact of pas-
tured layer hens in roaming egg mobiles, I sincerely 
hope egg prices will increase to a fair price for the 
protein source that they are and that we will see 
many more small producers starting up enterprises.

THE AMAzIng CREATIon 
of An Egg

Let us spare a moment to consider the wonder of 
the process of creating an egg. Of the 10,000 bird 
species on our planet, none has been as important 
to humans as the humble chicken. Chickens have 
experienced far fewer gross genomic changes than 
other birds during their evolution from dinosaurs, 
save perhaps turkeys. We often take eggs for granted 
as a  cheap source of protein, without a  pause to 
consider the incredible process of creating an egg. 
An egg yolk, produced by the hen’s ovary is released 
into the oviduct where it has a short window to be 
fertilised. The yolk continues down the oviduct 
(whether or not it is fertilised) and is covered with 
a membrane, structural fibers and layers of albumin 
(the egg white). As the egg goes through the oviduct 
it is continually rotating within the spiralling tube. 

have a flock like ours, you would soon need to be 
a full-time insect farmer. Not exactly what we want 
to be doing.

People here eat a  lot of eggs and chicken: it is 
a reliable and familiar item in weekly shopping bas-
kets. Whilst we would love to utilise the quickest 
pathways to turn sunlight into quality produce, say 
via grass and geese, it would have been poor busi-
ness to set up trying to sell an unfamiliar product at 
any scale. We decided it made more sense to build 
up a customer base and reputation for reliable qual-
ity products with a  couple of familiar items and 
then build out from that platform. This has worked 
extremely well so far, the farm tours we began from 
the first year have been very successful and we have 
a  good network of happy customers as we have 
developed ways to sell produce efficiently.

lEvERAgE PoInTS foR  
PASToRAl PRoduCTIonS

By keeping our birds mobile, we can utilise their 
physiological services whilst creating a  premium 
product that obviously outperforms anything 
available in the store. Our customers know this as 
soon as they see the egg mobile out in the paddock 
following the cows and sheep in their dance 
around the pasture. When they taste the eggs, 
they usually subscribe. We are very appreciative 
of receiving expressions of gratitude, including 
regular photos of dinners made with our eggs. 
Balanced food and free access forage, exercise and 
a  hygienic environment make for happy, healthy 
hens. There is plenty of research that shows that 
this type of pasture farming also provides healthier 
eggs, containing more Omega 3 oils, less choles-
terol and higher levels of vitamins D, E and beta 
carotene. Beta-carotene gives the extra yellow 
yolk that characterise our eggs. It is this care and 
quality, a  management investment, which we can 
leverage as small producers. Our eggs are (like 
all our produce) not organically certified, yet can 
command equal or above organic prices. That is the 
benefit of working locally and intimately. By selling 
direct to consumers, we can make small flock pro-
duction economically viable, enjoyable and benefit 
from a range of ecosystem services simultaneously.

Eggs are often one of the staple cultural foods, 
where price is sensitive. This often needs challeng-
ing, as essentially eggs remain a very cheap source 
of protein. Production costs are high and margins 
are very slim. We see producers in other countries 

Ovary

Magnum, ovum receiving 
1st layer of albumen

Mature ovums released 
and fertilized

Isthmus, egg, shell 
and more albumin 
added

Large Intestine

Vestigial oviduct

Cloaca Vagina

Shell gland, 
egg complete 
and
pigmentation

The reproductive tract of a chicken.
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This movement twists the structural fibres, which 
form rope-like strands that anchor the yolk in the 
thick egg white. There are two anchors for each 
yolk, at opposite ends of the egg. Finally, the egg-
shell is deposited around the egg in the lower part 
of the oviduct of the hen, just before it is laid. The 
shell is made of a form of calcium carbonate. This 
entire trip through the oviduct takes about one day, 
and 30 mins after laying an egg the whole process 
begins again.

Integrating layers  
with other livestock

For us, keeping chickens in an integrated pasture-
based system is all about timing. Our hens live in 
a mobile chicken house that moves each morning to 
a new spot, surrounded by a mobile solar-powered 
electric fence that protects the animals against 
foxes and other predators. This daily movement is 
important for both the land and the birds. Chicken 
manure has an incredibly positive impact on the 
pasture when the birds are constantly on the move. 
Add to that the scarification service they provide 
and you can expect to see some big changes on the 
ground. Fresh forage is full of vitamins and min-
erals and the daily move to fresh ground stimulates 
the ingestion of more greens. 

We time the movement of our birds based on their 
relationship with the cows. Upon bringing animals 
to the farm in our first season, we conducted vari-
ous surveys including observing the invertebrate life 
in our cow pats and fields. One interesting thing we 
found was that around 96 hours after the cows had 
left their calling card, the number of fly larvae in the 
cow pats peaked. These juicy little morsels are full of 
balanced amino acids; perfect food for hens. We also 
saw that the dung beetles (a  beneficial part of our 
pasture nutrient cycling) had done their work and 
generally moved on by 56 hours. The hens just love 
to rip through the cow pats with their classic two 
left, two right foot scratch. Within about an hour of 
being let out in the morning, you cannot find much 
evidence cows had even been there before. 

By keeping animals moving following nature’s 
pattern, and observing and timing our interaction, 
we can eliminate some of the fly problems for the 
cows whilst increasing the health of our hens and 
effectively spread the manure across the whole 
paddock. At the same time, we are producing excep-
tional eggs we can sell at premium prices. Pasture 
sanitising, muck spreading, self-activated fertilisa-
tion and scarification flocks create premium eggs 
and thriving grass in soils accumulating carbon. 
This intimate management can be leveraged on 
small farms in a way industrial agriculture cannot.

REgulATIonS

Regulations differ, and it is crucial you carefully 
research and consider whether you can meet 
animals' physiological and psychological needs 

The layers have been primarily responsible for the rapid improvement 
of our land, which were once the worst pastures in the village.

Rapid growth and photosynthesis still occurring when all the 
neighbour's land has dried and stunted in 120 year record drought.

Pastured eggs outshine the competition, and are a gateway product to 
help gain sales from other enterprises on the farm.
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the optimal setup for birds and the land and take 
the stance of working with regulators: talking, 
sharing and educating as opposed to trying to 
skip around the regulation. This has always worked 
well for us, the care and thought involved is usually 
appreciated and impressive. We always consider the 
organic standards as a marker:

•	 In Swedish free-range standards you can have 
at most 9 hens per m² of surface area in their 
housing if the hens weigh less than 2.4 kg and 
7.5 hens per m² of surface area available for the 
hens weighing 2.4 kg or more. These standards 
are obviously written for industry and are far 
from ideal. More space leads to much lower stress  
levels in the flock. When our flocks go into the 
tunnel for the harshest winter months they have 
the equivalent of around 0.2 m² floor space each. 
This is the maximum I would consider.

•	 For tray nests, each hen must have at least 
0.0125 m². The nest surface should be at least 
0.075 m² with shortest side at least 24 cm. If you 
have group nests each hen have at least 0.010 m² 
and the smallest surface should be at least 0.040 
m² with shortest side at least 35 cm.

•	 With straight troughs each hen must have at 
least 25 mm space at the trough edge. With 
round water troughs it is sufficient that each hen 
has at least 10 mm space at the trough edge.

as well as relevant regulations. Bear in mind that 
regulations are often based around minimum 
requirements to be pitched at industry, so may be 
far from ideal. With commercial production, there 
is a big divide between homesteading and farming 
for others.

Whilst some of the following information is 
specific to our context, I include it as it illustrates 
the kind of information that will likely apply and 
can be considered into the planning of a  layer 
enterprise. You may also, like ourselves, come up 
against questions that cannot easily be answered. 
With innovative modes of production, especially 
if you are acting as a pioneer, it is likely that some 
elements of the regulations will not apply directly 
and cannot easily be translated. This is true of 
spacing for example. With daily moves to fresh 
ground, our enterprise is not comparable to a typi-
cal free-range operation. If you have fixed housing 
and paddocks, you tend to find the hens will not 
venture so far from their safe home and conse-
quently the area outside their barn will quickly 
be denuded of vegetation. This results in less 
forage and insect uptake and potentially undesir-
able hygiene issues. Whilst the hens have access 
to a much larger area at any one time, there is no 
way to compare this scenario to birds in a smaller 
confinement that are moved daily onto fresh 
ground, not returning to a spot until the ground 
has synthesised the manure and grasses recovered 
(planned into our grazing plan). We aim to design 

Coleptera (dung beetles), Diptera (maggots) and other individual insect numbers found in cow pats of different ages.
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•	 Feeding troughs should be sufficient for all hens 
to access food at once to avoid complications 
in the social orders of the flock. Using straight 
troughs, each hen should have at least 100 mm 
space at the trough edge. With circular feeders, 
it is sufficient if each hen has 40 mm space at the 
trough edge.

•	 Each hen must have at least 150 mm of space to 
perch. The hens should be able to sit naturally, not 
too close together and away from the wall. The 
centre distance between perches must be 300 mm 
and the distance to the wall at least 200 mm.

•	 350 hens is a cut-off point here for certain aspects 
of the regulations. If you have more than 350 
hens, you cannot place the perch directly above 
the litter. As most of the hens' manure ends up 
directly under the perches, this is deemed an 
inappropriate location.

•	 Chickens are social animals with a  hierarchy, 
and this is a  consideration for the access in 
conventional housing. Whilst this may not be 
relevant for an egg mobile set up, it is still worth 
considering. The openings should be at least 40 
cm wide. For every thousand chickens you have, 
you should have openings that together are at 
least 2 m wide. We have opted for a wide opening 
around 1.5 m for the egg mobile to ease the flow 
of birds as they spill out onto fresh ground each 
morning, which works well.

CoMMon HEAlTH ConCERnS

Whilst poultry disease is too large a  topic to 
include here, it is worth mentioning that mixed 
species grazing and combinations of animals 
needs researching in your specific context to check 
what is both legal and recommended. Getting 
familiar with some of the most common poultry 
diseases that present a  potential risk in your area 
is highly advised, and comprehensive manuals are 
easily obtained. Enlisting the help of a  vet when 
appropriate can help you in finding solutions to 
problems. Basic hygiene routines should involve 
regular water trough/feeder sanitisation and segre-
gating sick birds. Provisions for quarantine should 
be established before the flock arrives. Birds suffer 
in wet and windy conditions and so shelter must be 
constructed adequately. This is especially important 
with the rise of production models around the 

world that are easily adopted, which I  mention 
in more detail in the section on pastured broilers 
where we have adapted the Polyface Farms method 
to suit our climatic conditions. 

It is worth keeping in mind that nature has built 
in sanitisation methods, such as exposure to the 
sun, rain and wind. Many of the risks associated 
with poultry are direct results of management, 
and the threat to large commercial houses is sub-
stantially different to our small flock on pasture. 
That said, it is important you understand the 
risks and critical points regarding management. 
When communicating with regulators and ani-
mal welfare, it is most important that you are well 
educated on the subject and can clearly explain 
how you avoid such risks. You build up a relation-
ship with regulators and it is an ongoing one. 

One example of this came up when construct-
ing the egg mobile. Due to some disease outbreak 
in Holland, there was a  nationwide warning that 
birds must be kept indoors, with the next sentence 
stating something to the effect of ‘unless that is 
inconvenient.’ Well, sure, it is pretty inconvenient 
to have a pastured flock indoors. Obviously, if we 
were importing 100,000s of chicks from Holland 
then the risk would be obvious, but in our context 
it hardly relates.

One thing that is of concern here in Sweden 
is salmonella. Salmonella is a  genus of rod-
shaped (bacillus) gram-negative bacteria of the 
Enterobacteriaceae family. The two species of 
salmonella are Salmonella bongori and Salmonella 
enterica. Salmonella enterica is further divided into 
6 subspecies and over 2,500 serovars. Salmonella 
are found worldwide in both cold-blooded and 
warm-blooded animals, and in the environment. 
Some strains present no threat to humans and yet 
would still require a full cull. Sweden has very low 
incidences of cases, such that it is declared free 
of salmonella. We are required to test our flock 3 
times annually (additionally, every batch of broilers 
is tested too). If any trace of salmonella is found, the 
flock must be culled. This is an ever present risk for 
us, and has had crippling effect on other farms here 
we have heard about. Thankfully we have never had 
Salmonella present to date, and may it stay that way.

BuIldIng An Egg MoBIlE

Once you know how many metres of perches are 
needed and the size of your nest boxes, you can 
plan the floor space and basic structure of the egg 
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mobile. In our case we decided to purchase an 
old caravan trailer as we had some clear design 
objectives:

•	 Egg mobile should weigh less than 900 kg.
•	 Can be moved easily by ATV.
•	 Mesh floor to allow for simple hygiene and 

leave manure on the pasture.
•	 Should cost less than €2,000 to build, including 

nests.

The required floor space meant we had to build 
outwards from the frame to accommodate the 
required spacing of perches. Given that our farm is 
subject to some very strong winds, I opted for the 
wedge shape so that the egg mobile could be angled 
at the wind to effectively eliminate the chance of it 
blowing over in storms. It also allowed for minimal 
building material to meet the weight limits to be 
towed by ATV. Whilst many such structures are 
built on hay wagons, etc., we did not want to have 
to employ a tractor daily to do a job a small engine 
ATV could perform.

The mesh floor is an important element of the 
design. Not only does it allow the manure to fall 
through onto the pasture eliminating the need for 
a lot of work in cleaning, it also protects the birds 
from predators whilst allowing a lot of ventilation. 
A  lot of people enquired during the build why it 
was black and would it get too hot for the birds. 
Perhaps surprisingly, the inside temperature corre-
sponded with the outside temperature all summer. 
This is largely thanks to the large venting the floor 
provides and the fact the apex of the roof is not 
sealed. The shape further facilitates hot air to rise 
and vent appropriately. Black just happens to be 
the most standard available material here which is 
why we chose it. A full-size door is important for 
comfortable access for the daily maintenance of 
egg collecting and servicing the nest boxes. A good 
latch that secures, regardless of moving, is vital.

PREdAToRS

To ensure the birds are protected, the egg mobile is 
surrounded by good quality electric poultry netting 
powered by a  sizeable mobile solar charge unit. 
This has worked well in that we have never had any 
predator problems. Hawks seem to pose the biggest 
problem to flock owners here, and many people 
tell of their losses. To me, it seems to be a  factor 
of density. A  few backyard hens roaming freely 

become an easy target. When you have a  large 
amount of birds in a relatively small space, the risk 
to the predator becomes greater. We regularly see 
hawks overhead here, but they have never come 
close to the flock. Dive-bombing living creatures for 
a living is certainly a risky business, and I imagine 
larger flocks seem less inviting. 

When we observe the birds out in the pasture 
or inspecting when we tend to them in the winter, 
we soon realised that chickens have much bet-
ter eyesight than we do. Whilst their night vision 
is somewhat poor, their sensitivity to light is far 
greater than ours, enhanced by the addition of 
UV cones. What is more, they can move their eyes 
independently. Just before hatching a chick turns in 
the egg so its right eye is next to the shell, absorb-
ing light, the left eye is covered by its body. As 
a  result the right eye develops nearsightedness to 
allow a chicken to search for food, while the left eye 
develops farsightedness to allow a chicken to search 
for predators from afar. Notice that when a bird of 
prey flies overhead the chickens tilt their heads with 
their left eye to the sky. We trained the flock with 
our drone, which we use to record aerial images of 
the farm. When I  look through the images where 
the egg mobile is present, you rarely even see a hen. 
They quickly run underneath the structure when 
they detect this potential aerial threat, even from 
a surprising distance.

Some keep dogs such as the Maremma as live-
stock guardians. Geese, guinea fowl and donkeys 
are all also used as livestock guardians. In our 
situation these seem unnecessary. We benefit from 
a  small area of land with a  lot of people activity 
and also a 1.8 m high wolf/ lynx/ elk/ deer fence. If 
predator pressure is severe in your area, this is defi-
nitely something to consider. Good quality electric 
poultry net erected properly and correctly charged 
is the best defense.

At night when the birds are closed in the wire 
mesh, the egg mobile is impenetrable even if 
a predator got through the fence. This may not be 
true for weasels, which would fit through the 40 
mm mesh, but the bottom of the poultry netting 
is very close meshed and thus far we have not had 
problems. Mesh flooring needs to be adequate to 
support the feet of the birds, yet wide enough to 
allow manure to easily pass through. We have 4 
mm wire with a 40 mm mesh size and this seems 
ideal. We opted to build shared ‘roll-away’ nest 
boxes, with each box the equivalent size of three 
individual nest boxes. We have three layers of these 
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with fold down perches that ease the entry for the 
birds as well as serving as barriers at night when 
folded up. This stops the birds roosting and fouling 
the nests.

We are not allowed to use any liquid to clean 
eggs here, and sending eggs to be washed at a regu-
lated facility would make a  small flock like this 
uneconomic. The quest has therefore been produc-
ing clean eggs. This is facilitated by industry nest 
mats which cushion the eggs as they roll down 
into a covered section where hens cannot peck at 
them and they are more likely remain clean. Out on 
pasture this works well, although in the winter on 
deep litter the result is less than optimal, as bedding 
material is lifted into the boxes. This requires more 
attention in cleaning the mats, but they are far more 
accessible in the winter setup. 

One problem associated with nest boxes are 
mites, which tend to thrive in hard-to-clean corners 
of the boxes. Using a non-porous surface material 
is important to be able to clean nest boxes down 
appropriately. We choose to use a  coated marine 
ply that has a  hard glossy surface and this seems 
to work well. The boxes do add significant weight 
to the egg mobile, but it still falls into our desired 
weight range. Building our own boxes cost 10% of 
the cost of buying roll-away nests. 

One improvement to the maintenance could be 
automated opening and closing of nests. Due to 
the wildly different light in the different seasons, 
the time of last lay greatly changes. The morning 
routine is fairly regular, but does require opening 
the boxes around 6 a.m. A  few hundred Euros is 
all that is needed to automate this opening process, 
and it is something to consider. There is something 
to be said for the reliability of manually opening 
and closing, as there are always other inspections/ 
tasks that could be stacked in at this time.

Hens love to lay where other hens have laid, so if 
you have birds laying outside then it is important 
to remove those eggs promptly and to try to train 
the birds to lay where you want them. Chickens are 
slow to learn but they do. We buy hens at ‘point of 
lay’ (about 16 weeks old) as it is more economical 
for us than raising them ourselves.  We keep them 
for a year, culling them at around 16 months of age 
when a new flock will arrive and go straight out on 
pasture in the egg mobiles.

A 14 degree slope in the floor of each layer, and with perches we can 
close to exclude the birds and stop them sleeping in their nests. Each of 
the three sections is 120 x 120 cm.

Hens are excluded from their nests by closing up the perches.
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Caravan chassis are the lightest frames you will 
find. Frame is stripped and painted with tar.

The roost diagonals sit 40 cm lower, note the 
diagonal timbers. Everything is adding strength.

Building the end wall frames and fitting the tin 
sheeting. The structure is now very solid.

A  strong floor frame bolted onto the chassis 
ready to support vertical pieces.

Thin timbers every 40 cm down the roof will 
support the tin sheeting.

A  simple door with a  chain that prevents the 
door slamming open to far in windy weather.

Verticals are bolted into floor beams with coach 
bolts and roof beams attached with brackets.

40 x 40mm (4mm gauge) wire mesh fitted with 
fence nails to the floor ready to paint with tar.

Nest box installed and finishing touches before 
taking it to the field to receive a flock.

Building an Egg Mobile
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Introducing  
a Point of lay flock

We replace our flock every spring and time this 
with when we can have birds out on pasture. This 
means the old flock never leave the polytunnel. 
With careful record keeping over the years, we are 
able to transition the flocks in a way than minimises 
the dip in production as the new flock begin to lay, 
allowing us to keep production stable. The new 
flock will take 6 weeks to be in full production, at 
which point their eggs are very small. If I  receive 
a  flock of 1,200 16-week old birds on 25th April, 
I can predict the first egg on 19th May. By 30th May 
I  can anticipate 890 eggs, with just over 1,000 on 
5th June. As margins are always slim, I highly rec-
ommend people keeping very detailed records of 
layer performance daily in order to refine business 
plans and decision-making year upon year.

We buy point of lay hens as it is more cost effec-
tive than breeding our own. In order to have birds 
out on pasture early in the spring, the birds are 
hatched in the first days of the year. In order to raise 
the number of birds we run in our frozen climate, 
you would need a  sizeable and dedicated rearing 
barn, and it is cheaper to purchase the flock from 
a dedicated small breeder than produce our own. To 
make this enterprise work really effectively requires 
having birds the same age so that feed regimes, bulk 
feed purchases and sales projections can be accu-
rately computed. Whilst some egg producers breed 
their own birds and have groups of birds at different 
ages, there is a huge work associated with it and it 
is something I would personally only consider, if it 
was the only enterprise I ran.

We run brown Lohmanns, as brown and white 
birds of this breed are the only commercially avail-
able birds in this country. The Lohmann is a hybrid 
origin egg-laying breed of chicken, selectively bred 
from New Hampshire’s and other brown egg-laying 
breeds. They begin to lay at about 18 weeks, laying 
up to 300 brown eggs a year. Their production rises 
to over 90% and sits there typically into November. 
In winter we find this drops to around 70% by the 
end of the season for us. Production will vary as 
greatly with conditions as with different breeds; we 
use no lighting in an unheated polytunnel during 
the winter months at 59ºN. Some folks will likely 
not like the idea of hybrid hens, but just like our 
broilers, here in Sweden we currently do not have 
very many options. If you can use pure breeds 

Assembling the egg mobiles where the delivery lorry can back up.

Crates are lifted into the egg mobile one at a time and birds lifted out.

Birds stay in until next morning, fences and field gear is assembled.

It takes a little time for nervous birds to begin to venture out.
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Note the lower wood, chassis and mesh are painted with tar.

Introduce a portable light each evening to train the birds to come in.

Water and feed must be presented very close to the egg mobile to start.

7 -10 days in and the birds are familiar with their daily rhythm.

and certainly climate-adapted breeds, this may be 
optimal for various reasons. Do bear in mind that 
your production numbers will be lower and input 
costs higher. Ultimately, it is a tight numbers game. 
I  like the Lohmanns for their slight aggressive 
tendencies, which translate to higher foraging and 
better predator awareness. As long as their living 
conditions are well managed, it poses little problem 
within the flock. I also recommend brown hens, as 
white eggs are less desirable in the market place, 
showing any slight trace of dirt.

We buy from one of the smallest breeders, a fam-
ily farm producing a couple of hundred thousand 
birds a  year. The main breeders are producing 
millions. We are by far the smallest operation they 
supply, the next smallest delivery being 20,000 
hens. Birds arrive in crates with 12 birds to a crate. 
Having parked the egg mobiles in a tight group, we 
have one person inside the mobile and one passing 
full crates in. Birds are carefully lifted by clasping 
and securing their wings. They are obviously ner-
vous at this point, and we need to work fast but 
very carefully. The person outside opens the door at 
a signal and removes the empty crate and passes in 
a full one. The whole process with this many birds 
takes a couple of hours. We then put water and feed 
in the crowded egg mobile and close it up. The birds 
remain inside until the next morning when they are 
driven to their first paddock, fence installed and 
doors opened. It takes some time for the birds to 
build up the courage to exit the structure. We place 
feed and water right outside the door at this time, 
and leave the main door open for the first couple 
of days. It may be that only 1 or 2 birds venture out 
that day: bear in mind they have never seen grass 
and the outside world, never seen an egg mobile 
and certainly never an Englishman!

Nests do not need to be opened in the first 3 
weeks. A practice I strongly recommend is placing 
a portable battery work light in the egg mobile at 
least an hour before dusk from the first day. We find 
99% of the birds automatically return to the safety 
of the egg mobile by dark and also begin roosting 
naturally on their own. We may not move the birds 
for a few days until they have explored a little and 
had some impact on their pasture patch. At the time 
of year they arrive the grass is only just beginning 
to grow, and so we want them to move slowly. Soon 
they are streaming out in less than a minute. Birds 
do not need feed and water in the structure as they 
only retire to roost and are not naturally feeding 
and drinking during the night.
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Electric netting is a joy to use if you master it. One person can move one egg mobile and feed all flocks in 25 minutes.

Moving the Egg Mobile

The daily egg mobile move and setup takes less 
than 25 minutes alone when you know what you 
are doing. With a second trained person, you can 
take off another 30% of the time. 
1. Disconnect water line from main supply pipe.
2. Switch off portable solar energiser.
3. Walk around entire pen laying down fencing; 

Inspect for damage as you make your way 
around.

4. Walk around again to gather it holding the 
middle of the posts balanced in one hand, and 
ensuring metal points are all aligned perfectly 
to avoid entangling folds in the net, it is much 
faster to walk around twice like this.

5. Empty water trough and clean if necessary. If 
moving in a continued direction, pull by the 
hose and place water in the new location.

6. Reverse and connect ATV.
7. After connecting egg mobile to ATV, lift 

corner support legs with winding tool.
8. Slide oyster shell feeders up ready for move.
9. Tow egg mobile to next planned location 

aiming for level/slightly downhill spot. We 
plan our grazing so the egg mobile is generally 
being moved downhill day to day.

10. Disconnect egg mobile with front jack, apply 
handbrake and lower corner support legs.

11. Lower oyster shell feeders and fill if needed.
12. Reconnect quick release valve to main line to 

start filling.
13. Lay out electric netting in desired shape 

using a little tension to drop each post at full 
extended length to facilitate easeful setting up.

14. Install posts and connect portable solar 
energiser to fence and grounding rod.

15. Put out feed
16. Let out hens.
17. Open and check nesting boxes.
18. Remember to activate electricity supply to 

fence upon leaving.
If poultry nets need to be moved a longer distance, 
it is important you handle them correctly. Having 
been gathered with the ground spikes all aligned 
carefully, the bunched net is laid on the ground 
and the net rolled up into the posts. Many people 
naturally roll the posts into the net. They also 
spend a  lot of time frustrated, trying to untangle 
the resulting mess. 

The first egg collection happens at 9 a.m. after 
breakfast. The birds have been fed half their daily 
ration upon opening. We feed a  quarter of their 
ration at egg collection time to keep the hens busy 
and out of the way. We collect eggs into plastic 
trays, 30 in each. This is a quick process, handling 
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a handful of eggs at a time, yet we visually inspect 
every egg at this time. Only clean eggs are ever 
allowed to enter the egg packery and so an initial 
sorting begins at this point. Any feathers or dust 
is removed in the field, and all the perfect eggs are 
placed with the pointy side up in the plastic trays. 
We use industry egg handling crates which can 
hold 6 trays or 180 eggs at a time. These are robust 
for field handling as well as delivery to customers. 
The design allows the easy removal of trays even at 
the bottom of the crates. Eggs are pointy side up at 
this stage as they must be stored with the flatter side 
up in their clean trays to improve shelf life. This is 
because of the air bubble in the flatter end of the 
egg. Dirty eggs are collected in a separate tray for 
use on the farm, a small percentage due to our nest 
box design, and gratefully received by the kitchen. 
Eggs with a slight crack that has not penetrated the 
membrane are included here. Any eggs that are too 
broken or dirty I throw through the floor onto the 
pasture. Some say this encourages egg picking, but 
I believe that to be an urban myth. Hens always tap 
their eggs to check the shell is intact and the egg 
likely viable. I would, too, if I was about to sit on 
a  clutch without getting up for weeks. If eggs are 
getting broken check you are offering enough oyster 
shell. My experience with hens is that impacts are 
noticed 3 days or so later. Changes to feed regimes 
and insufficient oyster shells will become obvious 
a few days later when yields are dramatically lower 
or many eggs have soft shells.

The second egg collection happens at around 3 
p.m. when the remaining feed ration is offered and 
the nests are left shut to exclude the birds. This is an 
important step to avoid birds roosting in the nests 
and fouling them, which leads to dirty eggs. Once 
the day's eggs are collected and water checked, eggs 
are taken to the egg packery for final sorting, stor-
ing and record keeping. The day ends with shutting 
up the egg mobile for the night, the time of which 
varies greatly due to the light level at our high 
latitude. In the shoulder season, the birds will be in 
between 6 and 7pm, but in the height of summer it 
will be 11pm before we can shut them up.

We feed directly on the ground in long lines to 
give access to all birds simultaneously. Regulations 
imply you should use feeders as hens can poten-
tially contract something from the ground. Given 
the nature of a  hen, with her constant scratching 
and foraging, I choose to firmly ignore that idea.

With weight pushing ATV’s capacity, aim to park with gravity on your 
side.

Hens dictate morning chore time; nests must be opened on time.

Oyster shell feeders that can be easily raised for longer moves.

A passing adder meets its match amongst 400 layers.
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Nils bringing eggs into the packery after morning collection. We stack 
the day's eggs seperately to ensure accurate flock records are kept.

Our egg packery was swapped for a  few broiler chickens and made 
a cheap approved facility for us almost instantly.

Custom-made racking holds half the day's production securely.

The Egg Packery
To sell eggs to private customers from a small flock 
from the farm here you do not need an approved egg 
packing facility, and no official number needs to be 
printed on the eggs. If you want to sell to shops and 
restaurants, this is required, along with additional 
egg and packery inspections. This involves candling 
the eggs to check for abnormalities, cracks, etc., and 
stamping of the eggs with a unique producer code. 
You can only get this, once you have an approved 
packing facility. Creating an approved egg packing 
facility is simple enough. Similar to a  registered 
kitchen, hygiene protocols apply. Hot and cold 
water, hand towels and bins, dust free storage of egg 
trays/cartons, screened ventilation, consistent tem-
perature and a mousetrap are some of the things we 
are required to demonstrate. Dedicated shoes and 
overcoats need to be worn in the space. 

Our egg packery is an old insulated work cabin 
that we swapped for a  few broiler chickens with 
a  neighbour. This kind of mobile infrastructure 
suits us as it is generally readily available, cheap and 
needs little work to transform into a usable space. 
It is also easy to re-purpose if desired in the future.

The required temperature for egg storage is 
within the range of 8 – 16ºC. Constant temperature 
is very important as it stops water being drawn in 
and out of the egg, which is how contamination can 
occur. A Coolbot and air conditioner are ideal for 
keeping an egg packery cool if necessary. One risk 
with eggs involves them going from cold to warm 
storage. Often shops and restaurants will want to 
store them at room temperature and specifically 
do not want cold-stored eggs. Customers must be 
advised to refrigerate eggs as end users on our egg 
boxes, but unwashed eggs have been known to keep 
for months. Regulations for egg handling are very 
different in different countries, so it is important 
to consider this aspect and all it entails, if you plan 
a  larger flock, which may create difficulty selling 
all the eggs to private customers at the farm gate. 
Obviously, maintaining this space brings additional 
annual control costs, but if you have a large amount 
of eggs, it is probably a  good idea, as you build 
up a  reliable customer base. Even with our small 
flock, we produce several hundred thousand eggs 
annually, and they soon pile up, if you have not 
figured out a reliable customer network. As selling 
the produce is often more work than producing, we 
have built up customers via regular local markets, 
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established buying clubs further afield and invited 
customers to the farm. 

Eggs are brought to the packery after each egg 
collection in their crates and are stacked separately 
so that we can record data for each flock. Because 
the eggs are pre-sorted and all facing pointy side up, 
much of the sorting work has already been done. 
Eggs are flipped into cardboard trays 30 at a time, 
the bottoms inspected and then stamped. We do 
not grade eggs in terms of sizes; instead, we serve 
them up how they come. No one has complained 
so far and this saves us a lot of time and the huge 
expense of a grading machine: equipment we just 
would not like to invest in for a small flock. When 
we sell to shops, we add a minimum total weight, 
which makes life much simpler. For eggs going out 
to restaurants or shops, it is required that each egg 
is stamped with our producer code. Cheaply avail-
able pre-inked rubber stamps cost about €30 and 
are very quick to use. They have a flexible rubber-
printing pad that is designed to curve around the 
end of the egg and still print the letters normally. It 
takes a matter of seconds to zip across a tray of 30 
eggs. Eggs need to be candled with a light to check 
for micro-cracks. After handling so many eggs so 
regularly you actually develop enough sensitivity in 
your fingertips to detect even the slightest cracks.  
The acute sensitivity you can acquire through rep-
etition is amazing. Once eggs are stamped, they are 
stacked back into the field crates and stored in the 
end of the packery where there is a door that opens 
onto the road for easeful loading on delivery days. 
They are stacked so that the oldest eggs are always 
closest to the door, and each crate is labelled with 
the packing date. Eggs have a 28 day storage life, but 
you should be aiming to shift the total production 
each week!

The data logs are filled in (see following page) 
and egg packery is cleaned and left ready for the 
next day. We have a sheet for each egg mobile for 
each month. We record the number of hens and 
grade the eggs ‘A’, ‘B’ or ‘C.’ A eggs are perfect and 
saleable. B eggs are perfectly edible but have a slight 
crack or dirt, and we consume them at the farm. 
C eggs are ones broken in the field or packery, or 
are too dirty. These basic data points allow us to see 
at a glance the percentage lay from each flock, as 
well as check if the eggs are being handled prop-
erly in the field and in packing. A small number of 
eggs may get laid before nests are opened and fall 
onto the pasture. These are counted when the egg 
mobiles move and added to the data.

Egg collection crates are used for delivery. They are stackable and keep 
eggs in perfect condition even when the van is packed.

Eggs are flipped into cardboard trays and stamped after inspection. We 
only sell eggs in trays of 30 to keep efficiency high.

Presorting in the field makes for an efficient work flow in the packery.
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Egg Log Egg mobile #1
(A = Saleable) (B = Edible on farm) 
(C = Broken/filthy eggs in packing or 
in field)

A Eggs B Eggs C Eggs Total Eggs Nests 
cleaned Comments

Date # Hens # eggs kg # eggs # eggs Initials

5/1/2019

5/2/2019

5/3/2019

5/4/2019

5/5/2019

5/6/2019

5/7/2019

5/8/2019

5/9/2019

5/10/2019

5/11/2019

5/12/2019

5/13/2019

5/14/2019

5/15/2019

5/16/2019

5/17/2019

5/18/2019

5/19/2019

5/20/2019

5/21/2019

5/22/2019

5/23/2019

5/24/2019

5/25/2019

5/26/2019

5/27/2019

5/28/2019

5/29/2019

5/30/2019

Egg data Collection Sheet
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Winter Housing
At the end of the season, in our case October, we 
bring the flock into the polytunnel. All crop residues 
are quickly devoured in the following week or two. The 
roll away nest boxes from the egg mobile are extracted 
and mounted about 80 cm high on a wooden frame 
and perches are installed. Once the ground is cleared, 
we put down 20 – 30 cm of peat moss or straw and add 
roosts which are fixed up into the tunnel crop bars. 
We hang 6 x 5 m long 120 mm pipes that have been 
cut in half as feeders on chains from the crop bars. 
These can be raised up as the bedding gets deeper 
throughout the winter. An automatic field waterer is 
installed with an electrical heat cable from the barn, 
ensuring the birds have fresh water throughout the 
winter. In the very coldest periods we use a brooder 
heat lamp above the waterer to ensure the exposed 
parts of the plumbing remain functional. With up to 
800 birds in our larger tunnel, snow quickly melts and 
we do not have to clear the structure throughout the 
long winter months.

We go through a  few tons of bedding over the 
winter, but this allows us to catch this rich manure 
as it begins composting and the hens are dry and 
happy. When bedding is soiled, we add a  thin 
surface layer of new material regularly. With the 
cows also on a peat-or straw-based deep litter, once 
combined in spring and composted down for the 
season we have enough material to mulch all the 
trees and berry plantings in our silvopasture lanes, 
or to add to the compost required by the market 
garden beds. The sides of our tunnel have roll-up 
ventilation, and we also have end vents over the 
doors at each end of the tunnel for additional ven-
tilation capacity. Due to the location of the tunnel, 
we have observed adequate air flows through the 
structure at floor level without being too draughty. 
Done right it should not smell: ammonia smell 
means there is possibly not enough bedding ini-
tially, not enough added or lack of ventilation. It is 
important to monitor this closely for the health of 
the flock. The climate in any winter housing must 
be considered carefully. The air must not have high 
humidity or contain high levels of substances that 
can harm the birds. High humidity quickly leads to 
frostbite in this climate. This is the limit on values 
for pollutants in the stable:
•	 ammonia 10 parts per million (ppm)
•	 carbon monoxide maximum of 3,000 ppm
•	 hydrogen sulfide no more than 0.5 ppm
•	 organic dust no more than 10 mg / m3

The daily chores are greatly reduced in the winter 
months as the days become so short, and obviously 
there are no moves to carry out. As it gets dark so 
early in the winter months we open the nest boxes 
around dinner time as the birds are already roosting. 
This means we have a more relaxed schedule and 
can sleep a little longer in the winter months. We go 
feed the birds after breakfast and collect the eggs. 
We feed again around 2 p.m., collect the last eggs 
and close the nests. In extreme cold weather we may 
collect one extra time to avoid freezing, although 
this typically only happens 3 or 4 weeks of the year.

Removing deep litter to mix with cow bedding and further composting.

The beginning of a deep litter. Natural light is preferable in my mind.

Bedding temperature 13ºC. A 39ºC difference to outside temperature.
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Auburn University (US) for the NRCS based on 
McCaskey 1993 [17]:

•	 Provide 280 L of primary bin capacity per 1,000 
birds on hand and an equal amount of secondary 
bin capacity. 

•	 Use one of the following recipes (amounts are 
expressed as parts per weight basis):

•	 With carbon amendment (chopped hay, straw 
or sawdust)
Litter ............................ 3 to 4 parts
Carbon amendment ... 0.2 to 0.4 part
Mortalities ................... 1 part
Water ........................... 0.5 to 1 part

•	 Without carbon amendment
Litter ............................ 4 to 6 parts 
Mortalities ................... 1 part 
Water ........................... 0.75 to 1 part 

Compost ingredients should be added to achieve 
about 40 to 60 % moisture in the initial mix 
regardless of recipe used. Monitor compost to see 
that a  temperature greater than 50ºC for at least 
5 days as an average throughout the composting 
mass is achieved. This temperature and time cri-
terion can be achieved during either the primary or 
secondary composting stages or as the cumulative 
time of greater than 50ºC in both stages. This is 
critical to eliminate the bacterial pathogens Listeria 
monocytogenes, Escherichia coli 0157: H7, and Sal-
monella typhimurium.

Handling dead Poultry
If you have livestock, at some point you will 
inevitably have dead-stock. Knowing the laws and 
regulations around animal carcass disposal of is 
essential prior to acquiring animals, and appropriate 
provisions need to be made. This will look different 
in different places, so do your research. Unlike in 
homesteading, where people often do not register 
or tag their animals, in a commercial operation you 
are obliged to by law. Often local authorities can 
connect you to a carcass removal service, although 
this will likely be costly. If possible, safe composting 
on site is preferable in order to retain the nutrients 
on the farm as well as to save cost.
•	 Dead poultry can be composted in a rodent-

proof container, such as an IBC. The carcasses 
are included in a composting recipe and loaded 
into the primary bin in layers. The lid is not 
airtight but rodent-proof.

•	 The temperature rises to between 56ºC–65ºC 
within 2 to 4 days and remains elevated for 
several days. 

•	 Once the temperature begins to cool off from 
peak temperature, usually within 7 to 10 days, 
the material is unloaded from the primary bins 
into the secondary bins to reheat for another 7 
to 10 days and then moved into a curing/storage 
container.

•	 The recipe for dead animal composting is 
formulated to result in a C:N ratio between 25:1 
and 40:1 using a Compost Control Spreadsheet. 
We have a spreadsheet with various C:N ratios of 
the types of materials we have at handto quickly 
compute correct ratios of materials.

•	 Rapid composting occurs when the moisture 
content is maintained between 40 to 60 percent. 
When the mix is too moist, the process turns 
anaerobic and unpleasant odours can occur. 
When the compost feels moist but no water drips 
from it when it is squeezed, the compost probably 
has moisture levels in the desirable range. 

•	 Compost produced from dead poultry or 
other animals is generally lower in nitrogen 
than broiler litter, because of losses through 
denitrification and volatilisation. It is higher in 
phosphorus oxide (P2O5) and potassium oxide 
(K2O) than broiler litter, because of the reduction 
in volume that is typically 25 to 30 percent and 
a mass reduction of about 15 percent. 

•	 The following guidelines for composting dead 
poultry are adapted from those developed by 

Image Source: USDA NRCS Environmental Engineering  
National Engineering Handbook.
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eating older chickens, having usually only ever 
been presented with modern meat breeds. Older 
people tend to like them due to their flavour. Stock 
is another possibility if you have access to large 
enough equipment to make the production effi-
cient. Stock stores and can be sold for a premium.

As the birds are still laying they are full of yolks 
and the job of evisceration is messy. Yolk is greasy 
and it is a challenge to keep the work surface clean. 
With practice you can minimise the bursting of 
fragile yolks, but anyone with larger hands will find 
this difficult as the body cavity is so small.

feed Considerations
One of the limiting factors of hybrid layers is con-
nected to their ability to cannibalise their own 
bodies in order to keep laying eggs. We have found 
this is not a problem so long as their feed rations are 
sufficient, and have found that egg production does 
not drop too radically in winter despite the low 
light and unheated tunnel setup. More of an issue 
is the lack of stimulation during the winter. We 
hang root vegetables on nails suspended from the 
crop rails, which provide for good entertainment. 
We also add hay at times, which provides seeds and 
stimulation, although not more than 1 – 2 kg per 
100 birds. There is the risk of an impacted crop if 
feeding hay or silage, especially without adequate 
grit supply. Small amounts do not pose a problem.

We feed primarily pellets to ensure optimal 
nutrient balance. One thing to consider is that pel-
leted feeds often contain soya as the protein source. 
Given the physiology of an omnivorous animal 
such as a hen, this is an inappropriate source and 
so we prioritise organic feed with fish meal. Whilst 
neither are fully optimal, we all work within our 
market limitations, so we opt for what is best for the 
birds. Feed supplies are perhaps a little limited here, 
compared to some countries and sourcing isolated 
components to mix your own feeds is challenging. 
In summer, when the birds are on pasture, they 
clearly thrive and the quality of eggs immediately 
secured a loyal customer base. In winter, we have to 
put more effort into ensuring the nutritional needs 
of the flock are met. Hybrids need more protein 
than pure breed layers, around 17 – 18% from the 
beginning of the lay cycle, and about 14% later in 
life, so be careful to research whatever feed you do 
use. Bear in mind that a lot of feed guidelines you 
find are written for industry. Birds that have space 

The Spent flock 
When the flocks are replaced, the option is to sell 
live birds to other people or process the birds for 
consumption. Because we purchase the young birds 
in relatively large numbers, they cost approximately 
half what a home flock keeper would pay. The hens 
will go on laying for a  long time, and so this is 
perhaps a preferable approach, if you can sell them 
all relatively quickly.

Processing spent hens follows the same proce-
dure as presented in the Pastured Broiler chapter, 
although there are a few points to note. Layers are 
much skinnier than meat birds, weighing less than 
half the amount when dressed. They do, however, 
have a lot of delicious yellow fat which contributes, 
along with their age, to a much tastier hearty stew-
ing bird. Most young people are not familiar with 

Laying hens are particularly high in fat and make excellent stewing 
birds and stock.

Taking life is never easy and always humbling. We are proud to manage 
this process skillfully on the farm with very minimal stress.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



406

to run around and are generally very active, con-
sume more feed than birds in caged environments. 
In the summer, this is offset by fresh forage and 
insects and even mice, frogs and snakes they find.

In winter, feed rations remain the same. We 
allow 130 g/per day per bird of organic layer pel-
lets in the winter months, which is probably slightly 
higher than most commercial rations, but we have 
an unheated space and more freedom of move-
ment to account for. That is further supplemented 
by vegetables such as cabbage and roots left over 
from summers bounty. Suspending roots and cab-
bages on a nail on strings from the ceiling make for 
stimulating curiosities. Some folks create swings, 
suspend old CDs and other things to help keep 
these inquisitive birds engaged to avoid potential 
problems with feather picking, etc. Spent micro-
green trays are a favourite of our hens and they love 
the fresh greens as well as any ungerminated seed. 
A fresh supply of vitamins and minerals is vital in 
the long winter months.

Better quality feed can be acquired in bulk 
amounts, and reduction in feed prices is one of the 
main things you can do to create a better economy 
given the fact that feed is the main cost of this 
enterprise, and is very high. Making provision for 
storing feed safe from moulding and rodents is 
a big factor in determining where to invest. Ideally, 
you want store no more than 3 months feed at 
a time to avoid rancidity. We purchased a couple of 
old silos very cheaply and invested in a  very well 
constructed concrete pad to hold them. We order 
broiler and layer feed for simultaneous delivery 
whenever possible as transport costs are high. This 
investment saved us €5,000 the first season, so it 
was well worth the cost. Home made silo’s are very 
cheap, quick and easy to build. Their disadvantage 
is that you must unload from above.

Some like to ferment and sprout grains, but 
we have always avoided this due to the scale of 
our operation and all the other tasks that fit into 
a typical day here. I have no doubt it is a good idea 
to increase digestibility and nutrition, but care-
fully plan and visualise the whole process before 
embarking on this additional workload. Also con-
sider taking some advice from a poultry nutrition 
specialist with regard to what other rations to feed 
alongside to ensure you are giving complete nutri-
tion in an optimal balance. The wrong levels of fats 
and proteins will impact egg production and com-
promise the health of the flock. 

Cheap second hand silo’s saved us €5000 in the first season in feed costs.

The cheapest way to make your own silo: €200 to be able to store 10m3.

Root vegetables hanging from the roof provide winter stimulation.

Spent microgreens offer fresh vitamins and minerals in the long winter.
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observing nature
We have always been inspired to use hens to sanitise 
the pasture after herbivores. In wild ecosystems, 
birds often clean up after herbivores, hence the 
white egret on the back of the water buffalo you 
may have seen on some nature programme. Flies 
lay their eggs in the cow pats and these follow and 
bother the cows. We all know hens are omnivores 
and are evolved from jungle edges where they pri-
marily ate insects. The balance of amino acids in 
insects is optimal for their health and egg quality 
is optimal if hens are eating a diet that resembles 
what they evolved for. However, there are also other 
creatures in cow pats, some being beneficial to our 
nutrient cycling in the soil, such as dung beetles. 
So we need to observe exactly what is going on in 
front of us. We are engaged in conscious design, not 
following models from across the world without 
careful translation to our unique time, place and 
circumstance. Mimicking these natural interac-
tions leads us towards more efficient work flows, 
better nutrient cycling and healthier livestock. The 
work the hens perform is amazing to behold. In the 
spring when the neighbour is harrowing his pasture 
to scratch up thatch and stimulate grass growth, 
we let out the hens. Hens are far more effective in 
their harrowing work and leave fertiliser behind 
them. Combine that with the cows in a well-timed 
manner and you have a formidable pasture distur-
bance regeneration procession.

I have been to farms here where cow pats have 
sat unchanged for 8 months in our humid climate, 
which is a sign of a broken nutrient and water cycle. 
Ecological community dynamics are out of balance. 
This is a much more common occurrence on dam-
aged lands in brittle landscapes, but here we have 
a fairly even distribution of precipitation through-
out the year. In our fields, you would not know the 
cows have been ahead of the birds within an hour of 
the birds coming out in the morning. We are essen-
tially employing the flock as self-propelled muck 
spreaders with harrows and fertiliser application on 
top. It has been amazing to watch the impact on the 
pasture here. The power of the chicken is immense. 
Areas of our Top Field had only moss and Lady’s 
Mantle growing in our first field surveys. Moss is 
often a sign of high acidity, compaction, poor water  
or nutrient cycling. After a couple of seasons, the 
same area was thick with grass and looking great. 
To ascertain the level of maturity a cow pat should 
attain before being exposed for ‘harvesting’ and 

spreading by chickens, and to allow for optimum 
maggot growth, we conducted some field research. 
This also involved studying the invertebrate popu-
lations in the fields to try and understand what was 
present and what the hens were eating.

ConduCTIng fIEld SuRvEyS

Following is a  report initiated in 2014 by one 
of our pioneering farm managers Miriam Kate 
McDonald, which I  include as an example of 
the careful thinking process of conducting field 
surveys. Whilst this is a  simple and basic survey 
it led us to clear action and further studies were 
conducted as a  result. One of our aims when we 
moved to this farm (having purchased and moved 
onto the property when covered in snow), was to 
start to understand what we were actually working 
with in our pastures, and the interactions between 
new animals and that land.

ovERvIEW

One of the key concerns regarding organic poultry 
production is the quantity of grain-based feed con-
sumed by the birds. This is a  significant financial 
consideration and also an environmental one, for 
both reasons it is advantageous to try to meet as 
many of the birds dietary requirements from the 
pasture as possible. 

Field surveys made observation concrete from the outset of the farm.
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The digestive system of Galiformes (including 
chickens) is not adapted to a  purely herbivorous 
diet; they cannot synthesise all of the amino acids 
they require nor can they meet all of their energy 
requirements from forage alone. A  high-value 
energy and protein source is very advantageous 
and a healthy pasture may be able to meet that need 
for protein through its invertebrate population. 
Galiformes are generally voracious foragers and are 
adept at searching for and consuming all manner 
of invertebrates. The goal for a successful poultry 
flock manager therefore should be to allow birds 
to harvest sufficient invertebrates from the pasture 
to meet their nutritional needs but not to such an 
extent that they disrupt or eliminate the inverte-
brate community. 

A  further food source that may be available to 
capitalise upon is the localised invertebrate popu-
lation found in cow pats. Any undigested/ partially 
digested food can be picked out by the birds along-
side the invertebrate life that has colonised the pat. 
There are two main groups of invertebrates utilising 
cow pats, dung beetles and flies. The dung beetle 
population is very necessary for the decomposition 
of fecal matter on pasture and plays a key role in 
the grassland ecosystem. The flies and fly maggots 
are less beneficial and can be a nuisance to other 
stock. It is therefore ideal to allow poultry access 
to cow pats that have the maximum number of 
large maggots in them (for maximum feed value), 
but ideally after the dung beetles have moved on. 
Knowing the cow pat colonisation cycle for a par-
ticular area and time of year is very beneficial for 
informing the management of the poultry flock.

The impact that laying hens have on the pasture 
and its invertebrate community, the length of time 
required for the community to recover and how 
this varies with season is relatively poorly under-
stood. This study will attempt to preliminarily 
investigate what impact laying hens have on inver-
tebrate community in pasture and also what would 
be the optimal cow pat age at which to allow laying 
hens access to harvest the invertebrate life.

METHodS

The site used for this study is marked on the map 
below. Field 2 was used for the invertebrate com-
munity impact survey and fields 1, 2, 3 and Car 
Park for the cow pat colonisation survey. 

The site is grazed in a  rotational manner by 
Swedish Mountain Cattle and sheep followed by 

Lohmann laying hens. The hens have access to an 
enclosed area of paddock (surrounded by poultry 
netting) for 12 hours a day between 7 a.m. and 7 
p.m. The hens are moved to a fresh paddock every 
day before release. The new paddock is adjacent 
to the previous days paddock. The impact on the 
invertebrate community was measured in two 
ways:

PIT FALL TRAPS Four pit fall traps were placed 
randomly within the area at least 2 m in from the 
edge of the paddock and more than 50 cm from 
a cow pat (preliminary trials indicated no effect of 
cow pat on pit-fall trap specimens more than 0.5 
m away). This procedure was replicated for the 
current paddock that the hens were in (Current), 
the previous day’s paddock (Post) and the next 
day’s paddock (Pre). Traps were deployed at 7 a.m. 
and then checked at 7 p.m. and all individuals 
recorded and then released where they had been 
caught. Traps were then redeployed from 7 a.m. 
and 7 p.m. The mean number of individuals and 
standard deviations for each order (Arachnids, 
Coleoptera and Other) was found for the different 
treatments (Pre, Post and Current).

TRANSECT COUNTS 2 transects of 15 m each 
were walked over 30 seconds each day at approxi-
mately 3 p.m. in each of the three areas (Pre, 
Current and Post). All individuals were recorded 
that could be seen in a 1 m strip. The mean number 
of individuals and standard deviation within each 
order (Orthroptera, Lepidoptera and Other) was 
found for the different treatments (Pre, Post and 
Current).

CoW PAT ColonISATIon SuRvEy

Cows were moved every 12 hours to fresh grazing 
and therefore cow pats could be aged to within 12 
hours. 6 cow pats of each age group were inves-
tigated up to 168 to 180 hours. Cow pats were 
investigated at the same time each day (between 
7 p.m. and 10 p.m.) by noting the surface are and 
depth of the cow pat (to standardise for differences 
later). The cow pat was then searched for 2 minutes 
and all individuals encountered were recorded. 
Cow pats of the same age were taken from multiple 
locations about the site. The mean number of indi-
viduals of each species was worked out and then all 
means summed in their respective groups (Diptera, 
Coleoptera and Other).
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RESULTS: PIT FALL TRAPS

The mean and standard deviations for Pre, Current 
and Post invertebrate numbers were looked at 
for all time periods. This was then divided into 
Day and Night results and results for Arachnids, 
Coleoptera and Other. No clear trend could be seen 
in the Night results for any order. The Day results 
however yielded clearer results (Graph 1). There 
is no clear driving species for the Coleoptera or 
Other groups but 2 species could be identified for 
the spiders (Graph 2).

RESULTS: TRANSECT COUNTS

The mean number of individuals and the standard 
deviations within orders Orthoptera, Lepidoptera 
and Other were found and plotted (Graph 3). The 
mean number of individuals of each species for 
each age group of cow pat was found. These were 
then placed in their respective orders and summed. 
Totals were plotted (Graph 4).

Map showing fields 1, 2, 3 and Carpark.

Image 3.  36 hour old cow pat with distinctive colonisation ‘pock marks’.
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CollECTIng And AnAlySIng fIEld 
dATA

Graph 3. Orthoptera (SD pre = 1.7, post = 0.8), Lepidoptera (SD pre = 
0.7, post = 0.4)

Graph 2. There is no clear driving species for the Coleoptera or Other 
groups but 2 species could be identified for the spiders.

Graph 1. Mean numbers of Arachnid (SD pre = 1, current = 2.4, post = 
1.7), Coleoptera (SD pre 0.6, current = 0.7, post = 0.6) and Other (SD 
pre = 1, current = 1, post = 3.1) encountered in pit fall traps during the 
day.

Image 6. Orthoptera sp.

Image 5. Coleopteran sp.

Image 4. Spider 1.
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dISCuSSIon: InvERTEBRATE IMPACT 
SuRvEy; PIT fAllS

The amount of variation within the results for both 
the Coleoptera and Other groups is such that no 
clear pattern can be seen. For the arachnids there 
is a clear and somewhat consistent pattern of more 
individuals recorded in the Current than the Pre 
or Post groups. This difference is largely driven 
by one species in particular, spider 1, but also, to 
a  lesser extent, by spider 2. This could be due to 
a number of things. The hens were actively foraging 
in the Current area and so were potentially causing 
invertebrates to move about far more than they 
would have been in the other two treatments. This 
increased activity may have resulted in them being 
more likely to fall into one of the traps. The dif-
ference observed therefore between the Arachnid, 
Coleoptera and other groups may be that the 

arachnids were not eaten when encountered, giving 
them time to run until they fell into a trap where as 
many of the individual from the other groups were 
eaten. This was very briefly investigated by offering 
hens a  variety of captured invertebrates. Beetles, 
caterpillars, grasshoppers and flies were all strongly 
responded to and guarded in the manner of a high-
value food item. Spiders were not responded to 
beyond an initial peck indicating the hens may not 
value them as potential food.

The difference then between the numbers of 
Arachnids, Coleopterans and others observed in 
the Pre treatment may be the ratio they occur in 
in the pasture and the altered ratio (higher arach-
nids) observed in the Current may be reflective of 
increased movement in general and rejection of the 
spiders by the hens giving them time to fall into 
pit fall traps whilst the other invertebrates were 
consumed.

Image 7. Maggots (Diptera).

Image 8. Coleoptera sp.Graph 4. Coleptera, Diptera and Other individual numbers found in cow pats of different ages.

CoW PAT ColonISATIon SuRvEy
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TRAnSECT CounTS

The transect counts show a relatively clear pattern 
of increased numbers of Orthopterans and 
Lepidopterans in the Pre treatment, nothing in the 
Current and diminished numbers in the Post. This 
could be due to the foraging effect of the hens but it 
could also be an effect of sward height and length. 
In the Current and Post areas it was noted that the 
hens activity had resulted in a reduced sward height 
and density due to trampling action. This may have 
been particularly relevant to the orthopterans that 
are generally known to favor taller swards.

InSECT PoPulATIonS  
In CoW PATS

Graph 4 shows coleopteran numbers are relatively 
high and steady until roughly 70 hours old and then 
starting to decline, reaching a very low number by 
120 hours. On the other hand diptera maggots were 
not recorded until 36 – 48 hours old, rose rapidly to 
a peak at 96 to 108 hours old and then fell again. 
There appears to be a definite sequence of cow pat 
colonization. The average area of cow pat produced 
by Clover and Vajla over 12 hours is 9,700 cm2 at 
a depth of between 1 and 5 cm. Full cow pat break 
down in our first year was less than 4 weeks if left 
on the ground without the hens' presence.

ConCluSIonS And fuRTHER 
REflECTIonS

There is a relationship between hen foraging activity 
and the invertebrate community but it appears to 
be more complicated than initially anticipated. 
Further work is needed to decipher exactly what 
is happening. There is a  relatively clear picture 
emerging of the stages of cow pat colonisation. 
Graph 4 indicates that the ideal time to allow hens 
access to cow pats may be when they are between 
96 and 108 hours old. This allows for maximum 
maggot numbers, but for minimum dung beetles to 
be consumed. Further investigation into how this 
alters with season would be beneficial to determine 
how best to manage the dung beetle population and 
the laying hens protein requirement.

What strikes me as important is that we must 
always observe, monitor and interact to our unique 
time, place and circumstance and consider that 
this can be radically different from field to field, 
let alone across country and continent. Grassland 

ecology is complex. Bringing livestock into the 
system creates new patterns that we can observe 
to gain insight into the results of our management. 
Whilst the invertebrate study here is only the very 
beginning and does not offer much in the way of 
influencing how we manage the movement of our 
animals, the cow pat colonisation studies certainly 
do. For longer season growing conditions, the tim-
ing is likely to vary more considerably throughout 
the year than perhaps here in our short season. In 
Sweden, it feels like the transition from winter to 
summer and back again has an ‘on/off ’ quality.

This monitoring took place over a  few weeks 
in the early summer, with the intention of setting 
a  benchmark to govern how we timed the move-
ment of animals in our leader/follower grazing 
plan. For deeper insight, using the same method, 
you could look at seasonal variations in species 
diversity and abundance over the year. For us it was 
important to find the most simple, practical and 
beneficial approach, for grazing does not always 
precisely follow this pattern from because of other 
considerations in the planning.

Further variables that would be interesting to 
monitor and record include:
•	 Variations between different fields/vegetation 

communities.
•	 Assessing the dry weight of each species in each 

age category and ascertain its nutritional value.
•	 Monitoring hen impact on cow pat species bio-

mass when introduced at strategic places in cow 
pat life cycle.

•	 Monitoring long term impact of chicken preda-
tion on cow pat community composition.

•	 Monitoring chicken feed substitution rates.
•	 Ascertaining the quantity of cow pat produced 

per 24 hours and the biomass of maggots that it 
can support.
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BASE DATA (GENERAL) To convert Swedish Krona (SEK) to € divide by 10

Category Parameter Value

Spreadsheet Settings Currency SEK

Taxation VAT (Food Products) 12.00%

Payroll Tax 31.42%

Employment Hourly Rate for Employees 160

ENTERPRISE LEVEL LABOUR STRUCTURE

Category Parameter Unit Value

Labour Requirements Egg Collection human-hour / flock 
/ day 0.25

Egg Packing human-hour / egg 0.003

Sales and Distribution human-hour / 
month 0.00

Moving (Outdoors) human-hour / flock 
/ day 0.50

Maintenance (Outdoors) human-hour / flock 
/ day 0.10

Maintenance (Indoors) human-hour / flock 
/ day 0.33

ENTERPRISE LEVEL COST STRUCTURE

Category Parameter Unit Value

Bird Acquisition Purchase 75

Transport Included in price 0

Feed and Feed 
Supplements Pellets 5.60

Grain 2.50

Oyster Shells 0.24

Sales and Distribution Fuel 4,000

Inspection 2,100

Advertisement 40,000

Egg Boxes 0.05

Winter Provisions 
(Indoors) Bedding 600

Electricity 250

Root Vegetables 1.4

Pastured layer Enterprise Sheet
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ENTERPRISE LEVEL REVENUE STRUCTURE

Category Parameter Unit Value

Egg Sales Egg Sale Price (Incl. VAT) 3.66

Egg Sale Price (Excl. VAT) 3.27

Bird Sales Sales to Private Customers 75

FLOCK COMPOSITION AND CHARACTERISTICS

Category Parameter Unit Value

Flock Details Number of Birds Acquired birds 1,200

Number of Flocks 3

Bird Age at Culling days 365

Indoors Period days 180

Feed and Feed 
Supplements Feed Consumption (Pellets) kg / bird / day 0.125

Feed Consumption (Grain) kg / bird / day 0.040

Flock Performance Percentage of Hens Laying 80%

Percentage of A Grade Eggs 90%

Bird Mortality % of initial flock per 
month 1%

FLOCK COMPOSITION AND CHARACTERISTICS AUXILIARY CALCULATIONS AND 
CONSISTENCY CHECKS

Category Parameter Unit Value

Flock Size Number of Birds upon 
Acquisition birds 1,200

Number of BIrds upon Culling birds 1,128

Timeline Days in Total days 365

Days Indoors days 180

Days Outdoors days 185

KEY OPERATIONAL FIGURES

Category Variable Unit Value

Egg Production Eggs (A Grade) eggs 305,899

Feed Requirements Pellets kg 53,108

Grain kg 16,994
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KEY OPERATIONAL FIGURES

Category Variable Unit Value

Workload Total human-hours 1,645

Moving human-hours 278

Egg Collection human-hours 274

Egg Packing human-hours 857

Maintenance human-hours 237

Labour Supply Total human-hours 1,645

Employees human-hours 0

Own Work human-hours 1,645

KEY FINANCIAL FIGURES

Category Variable Unit Value

Bird Acquisition SEK 90,000

Purchase of Birds 90,000

Transport Included 0

Feed and Supplement SEK 343,240

Pellets 297,402

Grain 42,486

Oyster Shells 3,352

Sales and Distribution SEK 57,395

Inspection SEK 2,,100

Delivery (Egg Boxes) SEK 15,295

Advertisement SEK 40,000

Winter Provisions SEK 25,421

Bedding 10,948

Electricity (Heating) 4,562

Root Vegetables 9,912

Labour SEK 0

Employees SEK 0

Payroll Tax SEK 0

Revenue SEK 1,084,234

Egg Sales SEK 999,634

Bird Sales SEK 84,600
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OVERALL FINANCIAL VIABILITY

Profit SEK 568,178

Overall Revenue SEK 1,084,234

Overall Cost SEK 516,056

Margin 52%

Financial Return on Own Work (given Partial Employment)

Hourly Rate for Own Work (Incl. 
Payroll Tax) 345

Hourly Rate for Own Work (Excl. 
Payroll Tax) 263

Financial Return (given Full Employment at 1,645 hours)

Additional Cost for Full 
Employment SEK 345,880

Overall Cost with Full 
Employment SEK 861,936

Profit with Full Employment SEK 222,298

Margin with Full Employment 
(ROI) 21%
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CHAPTER 17 

grass and
grazing
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CHAPTER 17

grass and grazing

The Author conducting a field survey with a simple quadrat (square frame for isolating area of study) used along a transect line.

In the past, grazing herds on the world’s grasslands 
were huge in numbers, migrating with the seasons 
and moving in tight herds because of the presence 
of predator species. European tales of wealthy 
gentlemen shooting hundreds, even thousands, of 
antelopes from elephant-back on hunting weekends, 
or the idea of 60 – 100 million bison roaming North 
American grasslands in single herds speaks to the 
very notion of grasslands evolving alongside the 
great herbivores that managed them. Animals typi-
cally did not return for a long time, leaving behind 
them a  concentration of manure and urine and 
trampled old rank growth leaving mulch on the soil 

surface with new shoots able to see the light. This 
co-evolution can be seen in the physical pattern of 
a  grass plant. Whilst most plants have meristems 
(new growth) on the outer reaches of their limbs, 
grasses develop meristems from their base. They 
need to have the aerial parts ripped or cut off in 
order for the new shoots to ‘see’ the light. 

Our aim at the farm is to mimic this natural 
sequence by using our different animals and por-
table fencing in a planned process that allows us to 
ensure no single grass plant is overgrazed. As grass 
grows up the roots are forging downwards. When 
the plant is eaten or cut the roots supply the energy 
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Whilst most plants have branching patterns, a grass 
is essentially multiple straight highways heading 
to the ground. The speed of liquid transfer is far 
greater within actively growing grass plants than 
within other plants on the planet. This is why, on 
the macro level, grasses play such an important 
aspect in regenerating soils.

Roots forge through the soil creating capillaries 
as they die back. This along with the flocculation 
that occurs as a  result of microbial life, renders 
a healthy soil somewhat of a sponge that can both 
absorb and hold moisture in the active root zone 
and wick away excesses. Diverse grass species 
in a pasture will root at different depths, pulling 
up nutrients from different layers of the ground, 
where they will be cycled onto the soil surface 
having been eaten and deposited as manure or 
decomposed by soil life.

Ruminants ensure plants keep growing and recy-
cle nutrients very quickly. Grazing the older stems 
and grasses allows new shoots to push forth. The 
rumen can break down tough cell walls very fast, 
making nutrients available to plants in a matter of 
days as opposed to possibly months without the 
animals present. Animal hooves have an important 
impact on the ground too, breaking down rank 
stems and distributing them around as surface 
mulch. They can break the crust on any exposed 
soil that has dried, allowing seed to germinate.

Grass growth and recovery follows a  sigmoid 
curve, with growth accelerating exponentially in 
the middle of the curve as photosynthetic poten-
tial increases due to leaf mass and the related root 
activity. When a grass is clipped, whether by animal 
or machine, it takes a couple of days before growth 
begins again. The relative amount clipped off the 
plant affects its recovery time. Grass recovery is 
much faster when less material has been removed. 

Whilst severe grazing is not overgrazing 
(a function of time), it will affect the grazing plan 
profoundly. Keeping sample 1 x 1 m areas penned 
off for observation can really help you learn about 
how quickly grasses recover throughout the sea-
son. Animals left in fixed rotation will always 
select their favourite plants (and specific parts of 
plants) and leave less palatable forbs, etc. By stock-
ing animals more intensively we can encourage the 
ingestion of a  broader range of nutrients, which 
ultimately can lead to improved animal health. The 
impact of higher-density herds can also be man-
aged for specifically trampling undesired weeds for 
example.

needed to send forth new shoots. A few days after 
clipping, new shoots will start growing and sending 
sugars to the root system. At this point the soft, sweet 
vegetative growth is irresistible to a grazing herbi-
vore such as a  cow. However, if we allow animals 
to return before the new growth has returned more 
energy than was lost sending forth new growth, 
the plant is overgrazed. It will still look green, but 
its internal energy reserves are being depleted and 
the grass could go dormant. This is because after 
each clipping the root reserve energy takes longer 
to recover than the foliage above ground.

Grass is biologically programmed to go to 
seed, which happens around midsummer. If left 
ungrazed, the growth turns rank and the grass will 
remain stagnant for the remainder of the season. To 
get the most out of the yield in the field we are look-
ing to keep vegetative growth up as long as possible. 
When we have a  clear objective like this, we can 
manage accordingly. For us, with too little pasture 
to run herbivores at any economic scale until we 
expand on rented land around, we can choose to 
use a machine to cut the grass to mimic additional 
animals.

Healthy soil is part and parcel of healthy grass-
land. To maintain food to drive the soil food 
web we are looking to maximise photosynthesis. 
Overgrazing leads to poor photosynthetic capture, 
leading to fields that look bleached. Similarly to our 
vegetable gardens, we also need to look after the 
soil biology by keeping the soil covered, i.e. keep-
ing a protective ‘skin’ covering the soil surface. This 
can be made up partly of the plant canopy, whose 
density of cover will affect how much impact the 
elements have on the soil. This skin is also com-
prised from the trampled litter layer; the tool of 
‘animal impact’ which we work with as well as the 
actual grazing done by animals.

Whilst the compost we add to our market garden 
no-dig beds is the food source in that system, it rep-
resents a very short-term (labile) form of carbon. It 
is quickly expended or lost via oxidation. The most 
stable forms of carbon in the soil are the result of 
roots continually growing and dying back.

The pathway for sugars from leaf to soil is far 
shorter and far more direct in a grass than, let us 
say, a  tree. Exudates from grass roots, short chain 
polysaccharides, are the cheapest and most rapid 
organic carbon source for soil life. Humans have 
been busy relocating a  huge percentage of the 
organic carbon once in topsoil to the atmosphere 
in the last 150 years.
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fARMIng CARBon

Getting carbon back into soils is synonymous with 
bringing soil back to life. Whilst soils are obviously 
very complex, and much more is at play, carbon 
does play a  vital role. Photosynthesis creates the 
pathway for carbon in its journey into the soil. 
We see all kinds of ideas around carbon offsetting 
programmes, and whilst trees store a lot of carbon 
in their biomass, most people are not aware of the 
bigger picture. Trees are slow to sequester carbon, 
relatively expensive to establish and often lock up 
good farmland from production. They obviously 
have good value upon harvest, but that might be 
40–80 year cycles. Trees are important in farm 
landscapes and the wider landscape as a whole as 
climatic stabilisers and modifiers. Using grassland 
to sequester carbon can be very fast, producing 
a lot of quality food at the same time. The cheapest 
and most beneficial form of organic carbon in the 
soil is via the exudates of grass roots. The breaking 
down of fibrous roots from the plants is also an 
important source of carbon in soils. The mass of 
plant roots and their rate of growth determine how 
much carbon is sequestered. To increase the rate 
of soil formation we need to observe, monitor and 
plan for increasing populations of organisms in the 
soil (plants and animals) alongside populations 
of organisms on the soil (plants and animals). On 
grasslands, it is the intermittent disturbance from 
animals physical impact and grazing that governs 
the health of the system. There are no ecosystems 
on this planet that exist without animals driving the 
nutrient cycling.

If you wanted to farm effectively regardless 
of enterprise, you could say your job is farming 
microbes. Carbon is the fuel for the engine that is 
the soil food web, and building it back into the soil 
should be at the core of the outcomes we are man-
aging for. For me, it is a baseline for ‘regenerative’ 
agriculture. We cannot call our work regenerative 
if it is not building soil. Increasing soil carbon and 
humus has multiple stacked benefits:
•	 Buffers pH
•	 Chelates chemicals and salts
•	 Increases Cation Exchange Capacity
•	 Hosts microbes
•	 Holds and purifies water
•	 Increased plant nutrition and resistance to 

disease
•	 Improves soil structure
•	 Increases crop productivity

Start observing, feeling, smelling and tasting your soil. We know 
more about space than what is beneath our feet, and yet our lives and 
livelihoods depend on it. Keep some samples when you start a farm to 
see changes over decades.

Grass and ruminants play a hugely important role in the future of our 
soils and farms; all flesh is grass.

Rain landing on bare soil on a global scale affects all life on the planet 
Image Source: USDA Natural Resources Conservation Service.
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Roots, Shoots and Timing
In a normal perennial bunch grass, 40 – 60% of roots 
are dying and growing again annually. The energy 
reserves from the root system are used to send forth 
new shoots and sunlight is then converted and used 
for further new growth. As the season progresses, 
a significant portion of energy is allocated to seed 
production. As seed ripens, there is a translocation 
of energy to the root system for the dormant season. 
Perhaps 90% of the root reserves will be allocated to 
just 10% of new growth.

However, when severe grazing takes place, energy 
from the root reserves is needed to send forth new 
growth. Overgrazing happens when the plant is 
grazed again before the root (and subsequently 
aerial foliage) is restored. The energy from any sub-
sequent grazing must have come from the roots.
Overgrazing leads to multiple confounded 
problems:
•	 Lower productivity
•	 Soil compaction
•	 Lower drought resilience
•	 Lower seed production
•	 Loss of soil cover
•	 Loss of root mass

The work and thought behind planning is to 
ensure rapid growth from the largest, most dense 
roots possible. Timing is important to graziers 
because of the manner in which the forage qual-
ity and energy reserves function. The carbohydrate 
reserves in the grass increase as the plant progresses 
from vegetative growth through stem elongation, 
early heading and seed formation. However, the 
palatability of the grass drops in the opposite direc-
tion. You might say the optimal time to graze is 
the intersection of yield and quality of forage. It is 
a complex thing for alongside basic ideas, there are 
further considerations as we plan the grazing. 

Forage quality changes throughout the season. 
Both the total of digestible nutrients and the crude 
protein levels rise throughout the season, yet the 
growth rate here drops steadily from June onwards. 
The total level of nutrients available in June might 
be double that of August or September. The time of 
day also affects the nutrient content of the forage. 
During the early afternoon, the plant is photosyn-
thesising at peak levels, and the rate of respiration 
will reach the lowest levels. Afternoon moves can 
prove more productive for forage nutrient uptake.
The most important thing is to watch carefully 
what is actually happening on the ground, and how 

the animals are doing. It might well be the case 
that there will be few local people engaged in this 
manner of grazing, but there are many active online 
forums to seek advice and feedback. Ultimately, the 
whole process is down to you and your context, as 
the variations in land and animals are so great that 
there will never be a recipe to follow. 

When planning the season on a chart the aim is to 
move fast when the grass is growing fast, and slow 
down when grass growth is slow. The basic math-
ematics within the grazing planning ensure that as 
long as you stay within your calculated minimum 
and maximum times in any given paddock you will 
not overgraze. It is also important to stay no longer 
than 3 days in any location, as this is the period that 
grass sits dormant after having been grazed. It then 
starts to regrow, and those fresh new shoots must 
be protected from the animals. To be really safe, 
grass is ready to graze when it has 4 true leaves, 

120 year record drought in 2018. Grass did not re-grow for 110 days 
after months of no rain. Grazing management is always dynamic.

Basic rules of thumb; when grass grows fast move fast, when grass 
grows slow slow down or stop. The choreography is mathematical.
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particularly when the lowest leaves are beginning 
to brown at the ends. This indicates the plant has 
put back enough energy into the root system.

SolAR-PoWEREd And  
gRASS-fEd HuMAn dIETS

People are generally becoming increasingly aware of 
and interested in their food supply. Whilst the slew 
of information passing through the average person’s 
head in today’s media saturated world presents the 
risk of lack of quality information, it is also true that 
more and more people are asking questions and 
probing deeper. That is a great position for our kind 
of enterprise, as our work only becomes increasingly 
important to a growing number of people as systems 
fall apart. When animals like cows eat grain, which 
they did not evolve to eat, their meat is too high 
in omega 6 saturated fat, leading to heart disease. 
Stacked problems of the intensive confinement 
approach to livestock production results in farms 
acting like parasite factories accompanied by high 
vet bills to deal with poor livestock immune systems. 
Grass-fed cows have an omega 3 profile similar 
to fish, yet we have an industry which has fished 
Atlantic cod to dangerously low levels for its liver oil. 

Sadly, when you teach men to fish, it seems they will 
continue fishing until no fish remain, unless they 
understand the fundamentals of ecology.

Our society is built around a corporate ideology 
where no one takes responsibility and shifting blame 
is the norm. The irony is that, just like some potent 
medicines are potent poisons at a  slight change 
of dose, the very animals much vilified in climate 
change debates are the same animals, which can be 
used to restore and regenerate soil whilst sequester-
ing carbon from the atmosphere. Managing within 
the context of the whole is the key: knowing what 
to do with what you have in relation to your specific 
time, place and circumstance.

When first moving to the land, or taking on a new 
lease, it is important to put in place some basic field 
surveys to build up a better insight into what condi-
tions and species you are working with. Even on our 
small land base, each field is remarkably different 
in the underlying soils and many other factors. The 
more observation and the more data you compile, 
the quicker you will be able to make your planned 
grazing more detailed and the better decisions you 
will be able to make, from learning what your land is 
capable of feeding to observing the recovery rates at 
different times of the year. 

Multiple species of livestock and multiple species and layers of plants creates a thriving habitat that invites huge diversity. Add that to the fact we do 
not add chemicals to the land, and you see why a plethora of insects, nesting birds and predators birds and animals are settling at the farm.
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Anemone nemorosa Wood 
anenome.

Angelica sylvestris 
Angelica.

Geum rivale Water avens. Geum rivale Water avens.

Campanula patula 
Bellflower.

Campanula patula 
Bellflower.

Festuca rubra red fescue. Festuca rubra red fescue. Ranunculus Buttercup.

Ranunculus Buttercup. Trifolium Clover. Trifolium Clover. Dactylis glomerata Cocks 
foot.

Dactylis glomerata Cocks 
foot.

Anthrisicus sylvestris Cow 
parsley.

Anthrisicus sylvestris Cow 
parsley.

Taraxacum Dandilion. Campanula rotundifolia 
Hairbell.

Equisetum Horsetail.

Juncus Rush. Alcamila glaucescen Ladies 
mantel.

Festuca pratensis Meadow 
fescue.

Festuca pratensis Meadow 
fescue.

Alopecurus pratensis 
Meadow foxtail.

Alopecurus pratensis 
Meadow foxtail.

Filipendula ulmaria 
Meadowsweet.

Bryophyta Moss spp. Cerastium Mouse ear 
chickweed.

Leucanthemum vulgare 
Oxeye daisy.

Species Survey Spring 2014

Angelica sylvestris 
Angelica.
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Festuca arundinacea Tall 
fescue.

Festuca arundinacea Tall 
fescue.

Luzula multiflora Heath 
wood-rush

Luzula multiflora Heath 
wood-rush

Knautia arvensis Field 
scabious.

Knautia arvensis Field 
scabious.

Prunella vulgaris Self heal. Prunella vulgaris Self heal. Festuca Fescue. Rumex acetosa Sorrel.

Rumex acetosa Sorrel. Veronica Speedwell. Hypericum maculatum St 
John's wort.

Hypericum maculatum St 
John's wort.

Galium Stickyweed.

Galium Stickyweed. Stitchwort Stellaria 
graminea.

Stitchwort Stellaria 
graminea.

Frageria Wild strawberry. Anthoxanthum odoratum 
Sweet vernal grass.

Vicia cracca Vetch Vicia cracca Vetch. Lathyrus pratensis 
Vetchling.

Lathyrus pratensis 
Vetchling.

Achillea millefolium Yarrow.

Achillea millefolium 
Yarrow.

Rhinanthus minor Yellow 
rattle.
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Considerations for Planned grazing

InTRoduCTIon

Plants photosynthesise to produce energy, this 
energy is converted almost immediately into 
carbohydrates that the plant then metabolises or 
stores, primarily in its roots. How a plant divides 
the amount of carbohydrate it allocates to metab-
olism or storage depends on many things, but the 
time of year and how much biomass it already has 
play a large role. If it is early in the year and/or the 
plant has a  low biomass (a  low leaf surface area 
over which it can photosynthesise) the plant uses 
much of what it produces immediately in putting 
on more growth. This increases the surface area 
that can then be used to generate more energy 
via photosynthesis. If it is later in the year and 
a plant has a sufficiently large surface area already, 
it allocates a greater proportion to storage. There 
is a switchover point, therefore, when a plant has 
put on sufficient leaf area to generate enough 
energy to meet all of its metabolic needs and can 
start to store surplus carbohydrate in its roots. 
Once a  plant has built up its root reserves suf-
ficiently, if it is defoliated (by grazing or winter, 
etc.) it can utilise those reserves to regrow rapidly. 
If, however, it is defoliated before it has built up 
its root reserves, its regrowth will be stunted, as 
it has to create all the energy required for growth 
from a very small leaf surface area. In many grass 
species the point at which a plant is able to switch 
from metabolising its carbohydrate to being able to 
store it corresponds to approximately 15 to 20 cm 
of vertical growth. However, this varies between 
species and times of year, etc. This cycle can be 
divided into three phases of growth, an initial 
slow-growth phase drawing on its root reserves 
to create its first few leaves, a  rapid vegetative 
growth phase where it is creating sufficient energy 
to replenish root reserves as well as put on rapid 
growth, and a  maturity phase where resources 
are redirected to reproduction, producing and 
strengthening seed stems and heads. 

As a  plant moves through these phases, its 
nutritional qualities change. In the first phase, 
there is very little growth. In the second, rapid 
growth phase, the plant is low in fibre but high 
in protein and energy content and is very easily 
digested by grazing livestock. It also provides an 

increasing volume of dense leaves, as it progresses 
through this phase. As a plant nears maturation 
and reproduction, phase 3, it becomes higher in 
indigestible fibre content such as lignin and lower 
in energy and protein content and its biomass lev-
els off and then falls as the lower leaves get shaded 
out. 

It is advantageous for the grazier to seek to max-
imise quality and quantity of forage consumed by 
livestock at all times to ensure maximum stock 
productivity. There are two main areas that must 
be considered in trying to meet this goal: the 
growth phase of the forage and the species com-
position of the pasture.

Growth Phase: It is advantageous to both the 
grazier and the plant to allow livestock to harvest 
forage at or near the end of phase 2. The plant 
will have stored all the carbohydrate it requires 
to regrow rapidly and the livestock consume 
the plant when both its nutritional quality and 
quantity are highest. After grazing it is vital that 
livestock are removed and not returned until the 
plants have regrown sufficiently to replenish their 
root reserves. This time period is very dependent 
on the species of plant and season but 15 to 40 
days is generally a good guideline for the recovery 
of most grasses and legumes in temperate cli-
mates. Attempting to stick to this pattern ensures 
high future productivity of the sward.

Forage growth curve showing phases 1, 2 and 3.
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Species Composition: Another key factor for 
consideration is the community structure of the 
grassland, which should be sufficiently diverse to 
allow it to function as a relatively stable ecosystem. 
For cattle and sheep, a sward of approximately 70% 
grass/legume (in a  60:40 ratio), 20% other broad 
leaves and 10% woody material is ideal.

The identities of the species comprising these 
groups are also important as grasses, legumes and 
broad leaved species vary in there palatability, 
nutritional quality and how they develop over time. 
Many graziers seek to extend the grazing season to 
lower winter-feed costs. It is ideal to know which 
species in which field will green up first and provide 
the first high energy, high protein bite after winter 
as well as which field has species likely to store well 
as stockpiled winter forage (grass left to grow in 
autumn to provide feed into winter).

The movement of livestock around a  rotational 
grazing system therefore is underpinned by two key 
considerations; 1) the time at which forage reaches 
its peak at the end of phase 2 and the length of time 
it takes plants to recover to this phase again and 2) 
what species are present at what times of year in 
which pastures and what their nutritional qualities 
are. The site had not been grazed for a number of 
years and there was no pre-existing knowledge of 
pasture composition or yield. The objectives of this 
study were to ascertain the species composition of 
the different pastures and how they yield (kg of dry 
matter/m2) over the growing season and to monitor 
recovery rate after grazing.

The site, field 1, 2 and 3 on the map below had 
a grazing area of:

1. Field 1. 1,300m2 
2. Field 2. 11,130m2
3. Field 3. 770m2

METHodS

CALIBRATING THE VOL-QUADRAT 

Vol-quad base 50 cm x 50 cm, back board also 50 
cm x 50cm divided horizontally into 10 cm high 
strips.Use the vol-quad to sample an area.
1. Cut all of this year’s growth from within the 

vol-quad. 
2. Compress under known pressure (10 kg over 

235 cm2), measure and record volume. Volume 
is recorded, as it is the factor that affects how 
much a cow eats. 

3. Dry and weigh sample, keep drying and 
weighing until no further weight loss is noted. 
Record weight. Dry matter is used, as it does not 
vary so much with diurnal or weather patterns. 
Repeat until a sufficiently accurate guestimate 
of volume and dry matter can be inferred from 
just sampling with the vol-quad alone. 

4. Check guestimate from time to time as season 
progresses as dry matter content varies.

5. The weight is for a  50 cm by 50 cm area so 
multiply this number by 4 to get kg/m2 of dry 
matter.

SURVEY 
1. Sampling sites. Transect lines were drawn 

over the three fields outlined above. They were 
chosen to be representative of the total area of 
the field but also to be long term, non movable 
and easily recognisable for others wishing 
to repeat the study in future years. Transects 
were dissected into equal lengths to yield a set 
of equidistant points where a  quadrat could 
be taken on the line at each point (labelled as 
black dots on the map below). The numbers of 
quadrats taken in each field was a reflection of 
that fields area and complexity.

Field 1, 2 and 3 for the survey. Comparable data by using transect lines across the fields.
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repeated at the same time of day as the day after 
the cattle had been removed.

RESULTS
39 species were recorded in total. These were 
grouped into High Value, Low Value, Poisonous 
or Unknown based on their properties as a forage 
plant. Results shown on the following pages.

SAMPLING METHOD

Transects were surveyed on or around (+−3 
days) the first of May, June, July and August 2014. 
The vol-quad used was a 50 cm by 50 cm square 
(0.25 m2) and backboard (see image below). The 
quadrat was placed on its allotted square, num-
bered and the following information recorded
The percentage cover and identity of all species 
was recorded standing above the vol-quad and 
looking down upon it. Looking horizontally onto 
it the percentage cover of each 10 cm by 50 cm 
block was recorded. The identity of each species 
could have been recorded for more accurate 
measurements of each species volume. 

2. Grazing paddocks. 
A transect line was drawn across the paddock 
from one corner to the opposite corner and 
dissected into three equal parts yielding four 
points on which a  vol-quadrat can be placed. 
Vol-quadrat was used to record:

•	 Density of sward at different heights up to 50 cm. 
•	 Percentage cover of each species present. 
•	 Density of different species could have been 

recorded for more detailed information.
The sample points were named and mapped so 
that they can be identified and their position 
located post grazing. The procedure was 

Using a height board as part of recovery studies.Quadrat sampling with attached height board before cutting the area 
for wet and dry forage analysis.

Excluding animals from sample site to look at recovery at different 
times of the season.
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Species Properties 

High Value

Red clover

Fast growth during spring and 
autumn. Graze every 3 to 4 weeks. 
Bloat risk on high clover sward 
and oestronogenic compounds can 
interfere with conception, esp. sheep. 

Cocks foot Good winter forage, holds nutrients 
well and stands up to snow. 

Meadow foxtail Good quality, matures early, fast 
growth, long season.

Vetch 

Good forage, hay or silage. Seeds 
detrimental in high doses to 
monogastric sp. Worst for broilers, 
bad for layers and pigs. Passes into 
milk and bad for humans. Graze to 
keep from seeding or limit inclusion at 
seeding time. 

Vetchling Good forage, hay and silage.

Low Value

Bellflower 

Cow parsley Palatable but low value

Dandelion 
Good nutritional value but less dense 
than grass/legume so reduces sward 
volume.

Hairball 

Rush Unpalatable but not toxic

Meadowsweet Avoided, low value. Eaten more in 
spring and more by sheep and goats.

Mouse ear chickweed Good nutritionally but poor density.

Oxeye daisy Sheep and goats will eat it, cows less so. 
Some evidence of tainting milk. 

Fields scabious Unpalatable 

Self heal 

Sorrel Low nutrient. Toxic at very high level 
inclusion.

Stickyweed Low value but palatable.

Sweet vernal Palatable but low value

Yarrow Low value for cattle and horses, Fair 
for sheep and goats but not preferred.

Yellow Rattle
Poor forage, avoided. Some reports 
of poisonous. Hemi-parasitic to esp 
grasses.

Ladies mantle Fair forage for sheep and cattle.

SPECIES PRoPERTIES
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Poisonous

Wood anemone
Protoanemonin. Affects mainly sheep 
but also cattle, goats, horses. Irritation/
ulceration of gastro-intestinal tract.

Buttercup. 
Protoanemonin. Cattle and horses 
affected, to lesser degree sheep and 
goats. Can be eaten dry in hay.

Horsetail 
Toxic to horses. Cattle, sheep and goats 
effected but to lesser degree. Still active 
in hay.

St Johnswort

Hypericin. Effects sheep, cattle, horses 
and goats. Causes photosensitization, 
very dense, dark coated animals less 
affected. Hypericin peaks at flowering 
time, graze very early. Do not graze 
pregnant or lactating livestock.

Unknown 

Angelica 

Water avens

Grass UnID 2

Grass UnID 3

Grass UnID 1

Heath wood-rush

Fescue 1

Speedwell 

Stitchwort 

Strawberry 

MAy

% COVER GRASS LEGUME % 
COVER DRY MATTER EST.

FIELD 1

Thatch
Moss 
High value
Low value
Poisonous 

50%
5%
18%
8%
10%

Grass 20%
Legume 6.5% Avg 10 – 20 cm tall

FIELD 2

Thatch
Moss
High value
Low value
Poisonous 

31%
12%
15%
23%
1%

Grass 25%
Legume 7% Avg 5 – 20 cm tall

FIELD 3

Thatch
Moss
High value
Low value
Poisonous 

34%
10%
10%
28%
10%

Grass 12%
Legume 6% Avg 5 – 20 cm tall
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estimate but average heights recorded where 5–20 
cm. Only field 1 had been grazed at this point. At 
the time of the survey, the cows had passed through 
field 1 taking 14 days, the sward had had from 0 to 
14 days to recover. In field 1, thatch had dropped 
to 15% cover on average by June but still had 83% 
frequency meaning it was fairly evenly distributed. 
Grass to legume cover was 44% to 9% respectively, 
giving nearly a 5:1 ratio, the high-value components 
were meadow foxtail at 8% (79%), cocks foot at 5% 
(7%), clover at 5% (57%) and vetchling at 4% (57%). 
The poisonous species were buttercup at 9% (71%), 
horsetail at 2% (36%) and St. John’s wort at 0.2% 
(7%). There was once again no data for dry matter 
estimate but sward height was recorded once again 
as on average at 2 – 30 cm.

In field 2 thatch cover was down to 6% and uneven 
in 43% of quadrats on average. Grass to legume % 
cover was 35:9 yielding a  ratio of just under 4:1. 
The rest of the sward was dominated by high-value 
meadow foxtail at 7% (52%), vetchling at 7% (52%), 
vetch at 4% (57%) and clover at 2% (43%). Poisonous 
plants were buttercup at 3% (38%), St. John’s wort at 
2% (43%) and horsetail at 0.3% (5%). There is no 
data for dry matter but heights were recorded as 
variable between 5 and 30 cm.

In field 3 thatch had dropped to 10% cover and 
was unevenly distributed with it only being present 
in 40% on average of quadrats. Grass to protein per-
centage cover was on average 26:21 yielding a 1.2:1 
ratio. The high-value species were vetchling at 17% 
(100%), vetch at 4% (30%) and meadow foxtail at 3% 
(40%). The poisonous species was buttercup at 4% 
(70%). There was no data for dry matter but heights 
were recorded as variable between 5 and 30 cm.

No grazing (other than wild) had occurred in any 
field. In field 1 50% of the average ground cover 
was thatch which was distributed quite evenly 
throughout the field. Overall there was a 20% grass 
cover and 6.5% legume cover, yielding a 3:1 ratio. 
Of the high-value forage plants meadow foxtail 
accounted for 9% (72% frequency), vetchling for 
3.5% (72%), clover 3% (64%), cocks foot 2.5% (7%). 
Of the poisonous plants, anemone dominated at 
6% (36%) and then buttercup at 3% (64%) with 1% 
(14%) horsetail. The dry matter estimate for May 
was unknown however the grass was recorded as 
being on average 10 to 20 cm tall. 

In field 2 thatch was 31% but there was an addi-
tional 12% cover of moss and so can be thought of 
as 43% ground cover not yet available for grazing. 
Although it had a high thatch level, it was evenly 
distributed (100%), however, moss was less even 
(42% frequency) suggesting it was more prevalent 
in some areas than others. There was a  total of 
25% ground cover of grasses and 7% ground cover 
of legumes yielding a  3.6:1 ratio. The high -value 
species present were meadow foxtail at 9% (52%), 
vetchling at 6% (57%) and clover at just under 1% 
(23%). Poisonous species were buttercup at 0.7% 
(14%) and anemone at 0.3% (10%). There was no 
data available for dry matter estimate but average 
heights recorded were 5–20 cm.

Field 3 had 34% thatch and 10% moss cover mak-
ing 44% unavailable. Thatch and moss were both 
relatively evenly distributed (100% and 71% respec-
tively). The total ground cover of grasses was 12% 
and 6% legumes giving a  1:2 ratio. This field was 
dominated by high-value species, vetchling at 6% 
(90%) and meadow foxtail at 4% (80%). Poisonous 
species were anemone at 7% (50%) and buttercup at 
3% (50%). There was no data available for dry matter 

All fields vegetative but sparse.
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JunE

% cover Grass legume % cover Dry matter est.

FIELD 1

Thatch
High value
Low value
Poisonous

14%
22%
19%
11%

44% grass
9% legume Agv 2 – 30 cm tall

FIELD 2

Thatch
High value
Low value
poisonous

7%
20%
36%
5%

35% grass
9% legume Avg 5 – 30 cm tall

FIELD 3

Thatch 
High value
Low value
poisonous

10%
24%
32%
4%

26% grass
21% legume Avg 5 – 30 cm tall

Only field 1 had been grazed at this point. At the 
time of the survey the cows had passed through 
field 1 taking 14 days, the sward had had from 0 
to 14 days to recover. In field 1 thatch had dropped 
to 15% cover on average by June but still had 83% 
frequency meaning it was fairly evenly distributed. 
Grass to legume cover was 44% to 9% respectively, 
giving nearly a 5:1 ratio, the high value components 
were meadow foxtail at 8% (79%), cocks foot at 5% 
(7%), clover at 5% (57%) and vetchling at 4% (57%). 
The poisonous species were buttercup at 9% (71%), 
horsetail at 2% (36%) and St. Johnswort at 0.2% 
(7%). There was once again no data for dry matter 
estimate but sward height was recorded once again 
as on average at 2 – 30 cm.

In field 2 thatch cover was down to 6% and uneven 
in 43% of quadrats on average. Grass to legume % 
cover was 35:9 yielding a  ratio of just under 4:1. 
The rest of the sward was dominated by high value 
meadow foxtail at 7% (52%), vetchling at 7% (52%), 
vetch at 4% (57%) and clover at 2% (43%). Poisonous 
plants were buttercup at 3% (38%), St. Johns wort at 
2% (43%) and horsetail at 0.3% (5%). There is no data 
for dry matter but heights were recorded as variable 
between 5 and 30 cm.

In field 3 thatch had dropped to 10% cover and 
was unevenly distributed with it only being present 
in 40% on average of quadrats. Grass to protein per-
centage cover was on average 26:21 yielding a 1.2:1 
ratio. The high value species were vetchling at 17% 

(100%), vetch at 4% (30%) and meadow foxtail at 3% 
(40%). The poisonous species was buttercup at 4% 
(70%). There was no data for dry matter but heights 
were recorded as variable between 5 and 30 cm.

All fields starting to enter rapid growth phase (phase 2).
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July 

% cover Grass legume % 
cover Dry matter est.

FIELD 1
High value
Low value
poisonous

43%
15%
10%

52% grass
16% legume

0.332kg/m2  
+− 0.179kg/m2

FEILD 2

Moss 
High value
Low value
Poisonous 

1%
20%
37%
9%

30% grass
15% legume

0.278kg/m2 
+−0.2kg/m2

FIELD 3
High value
Low value
Poisonous 

30%
30%
7%

43% grass
17% legume

0.338kg/m2 
+−0.099kg/m2

Field 1 had now had 57 to 71 days to recover from 
grazing. Cows passed through field 2 taking 15 days 
followed by the layers. The survey was taken 10 to 25 
days after the cows had left. Cows passed through 
field 3 taking 3 days. Layers did not follow. Survey 
conducted 7 to 10 days after cows removed. * Based 
on consumption of per 2 dairy cattle. Est weight of 
450kg each and intake of 15.25 kg dry matter per day 
(3.4% of body weight).

In field 1 there was now complete plant ground 
cover. The % cover of grass was 52% and legume 16% 
yielding a 3.25:1 ratio. The high value species were 
meadow foxtail at 22% (93%), vetchling at 8% (57%), 
clover at 7% (71%), cocks foot at 5% (7%) and vetch 
at 1% (21%). The poisonous plants were buttercup 
at 8% (43%) and horsetail at 2% (14%). Dry matter 

content of field 1 was 0.332kg/m2 +−0.179kg/m2. 
The available dry matter there for was estimated at 
431.6kg +−233kg for the whole filed. 

In field 2 there was complete plant ground cover 
except for 2% moss. The percentage cover of grass 
was 30% and legume 15% giving a 1:2 ratio. The high 
value species were vetch 7% (78%), meadow foxtail 
6% (43%), clover 4% (53%) and vetchling 3% (29%). 
The poisonous species are St. Johnswort 5% (48%), 
buttercup 4% (62%) and horsetail at <1% (5%). Dry 
matter content was estimated at 0.278kg/m2 +−0.2kg/
m2. The dry matter for the whole field therefore was 
estimated at 917kg +− 660kg (72% variation).

Field 3 also had complete plant cover by July. The 
percentage cover of grass was 43% and legume was 
17% or a 2.5:1 ratio. High value forage was meadow 

dRy MATTER CoMPARISonS

Recovery period 
(days)

Est. Phase of 
growth

Volume 
Removed Dry matter est. Variation in 

dry matter

Est. m2 
Needed per 
24 hours *

FIELD 1 57 - 71 Recovered 43% 0.332kg/m2  
+− 0.179kg/m2 54% 95

FIELD 2 10 -21 
Mid to very 
close to 
recovered

21% 0.278kg/m2  
+− 0.2kg/m2 72% 113

FIELD 3 7 – 10 Mid recovery 45% 0.338kg/m2  
+− 0.099kg/m2 29% 93

Field 1, now recovering from patchy grazing. Moving to mature (phase 3) in fields 2 and 3.
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foxtail 12% (90%), vetchling 11% (70%), vetch 6% 
(80%) and clover 1% (20%). Poisonous species were 
St. Johnswort at 4% (80) and buttercup at 3% (70%). 
Dry matter content was estimated at 0.338kg/m2 
+−0.099kg/m2. For the whole field area 260kg yield 
+− 76kg (29% variation) was estimated.

When this survey was conducted the cows were 
grazing in field 1. The areas sampled for volume 

(lower half of field) had been recovering since 
1/6/14. The grazed upper half of the field was not 
surveyed for volume as it had been strimmed 
behind the cows.
Field 2 had 41 to 56 days to recover when this 
survey was conducted.
Field 3 had had between 40 to 38 day to recover.
 

AuguST

% cover Grass legume % cover Dry matter est.

FIELD 1
High value
Low value
Poisonous 

41%
20%
6%

42% grass
17% legume 0.359 kg/m2 +−0.22 kg/m2

FIELD 2

Moss 
High value
Low value
Poisonous 

6%
14%
27%
16%

30% grass
8% legume 0.283 kg/m2 +−0.25 kg/m2

FIELD 3
High value
Low value
Poisonous 

30%
35%
11%

33% grass
17% legume 0.26 kg/m2 +−0.18 kg/m2

Recovery period (days) Est. Phase of 
growth

Volume 
removed

Dry matter 
est.

Variation 
in dry 
matter

Est. m2 Needed 
per 24 hours *

FIELD 1 ~60 Recovered 43% 0.359 kg/m2 
+− 0.22 kg/m2 61% 88 m2

FIELD 2 41 – 56 Recovered 21% 0.283 kg/m2 
+− 0.25 kg/m2 88% 111 m2

FIELD 3 40 – 38 Recovered 45% 0.26 kg/m2 

+−0.18 kg/m2 69% 121 m2

dRy MATTER CoMPARISonS

Field 1 in august had no thatch. Grass and legume 
percentage cover were 42 and17% respectively 
meaning nearly a  2.5:1 ratio. High value species 
were meadow foxtail 23% (72%), cocksfoot 8% 
(34%), vetchling 7% (70%) and clover 3% (23%). 
The poisonous species was buttercup 6% (51%). 
Dry matter content was estimated at 0.359 kg/m2 
+−0.22 kg/m2. Once again this equates to approx 
466.7 kg +−286 kg (61% variation).

Field 2 had no thatch but 6% moss cover. Grass 
was 30% cover and legume 8% or a  3.75:1 ratio. 

Ground cover of high value was vetch 6% (48%), 
vetchling 6% (63%) andclover 2% (48%) and the 
poisonous plants ground cover were St. johns wort 
10% (33%), buttercup 4% (48%) and horsetail 2% 
(14%). Dry matter content was 0.283 kg/m2 + −0.25 
kg/m2 yielding a  field estimate of 934 kg +−825 
(88% variation).

Field 3 had no thatch and no moss. Its grass and 
legume % cover was 33% grass and 17% legume 
or just under 2:1 ratio. High value ground cover 
was meadow foxtail at 13% (70%), vetchling at 8% 
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followed by field 1 (20% and 6.5%) and field 3 
(12% and 6%). Fields 1 and 2 had a similar ratio of 
grass to legume (near 3 to 1) but field 3 had a much 
higher legume content (2 to 1 ratio). Field 1 had 
the most vertical growth followed by fields 2 and 3 
equally. Field 1 had the highest cover of high value 
forage plants at 18% followed by fields 2 (15%) and 
3 (10%).

Fields 1 and 3 have the same level of poisonous 
plants (10%) while field 2 is much lower (1%). This 
is mainly due to the high levels of anemone present 
at this time in fields 1 and 3 (6% and 7% respec-
tively). Buttercup was also present at 3% in both 
fields 1 and 3 but less than 1% in field 2.

At this time of year the goal is to reduce supple-
mentary feeding and simultaneously provide 
livestock with a  highly nutritious diet at calving/
lambing. Field 2 would seem to have provided the 
best grazing with a good grass and legume cover in 
a good ratio to one another and the least number of 
toxic species. It also had the greatest area allowing 
for rapid movement. Field 2 was also the field with 
the highest levels of meadowsweet (just under 3% 
coverage in May but found in only 10% frequency 
indicating a  much clumped distribution). Studies 
indicate that spring is the time when meadowsweet 
is most palatable.
 
June
Field 1 had the highest % ground over unavailable 
for grazing at 15% (although this could have been 
down to having been grazed), followed by field 3 at 
10% and then field 2 at 6%. Field 1 had the highest 
% cover of grass at 44% and 9% legume cover. Fol-
lowed by field 2 (35% and 9%) and then field 3 (26% 
and 21%). Field 1 had the most vertical plant growth 
followed by fields 2 and 3. Field 3 had the most 
ground cover of high value plants (24%), followed 
by field 1 (22%) and then field 2 at 20%. Field 1 had 
the highest levels of toxic plants at 11%, followed by 
field 2 at 5% and then field 3 at 4%. At this point field 
1 could have been good to graze as it had the highest 
% cover of grass and its legume level was also good. 
Field 2 however was beginning to develop St. Johns 
wart (2%) and so a heavy graze of the spring leaves 
would have been desirable to knock it back. Field 
3, with its high levels of vetchling flourishing (17% 
cover and 100% frequency) and the highest ground 
cover of high value plants, could have been grazed 
if a greater level of high quality forage and protein 
was desired in the diet, if for example weight gain 
or high production of some kind was desirable at 

(50%), vetch 7% (70%) and clover at 2% (20%). 
Poisonous plants were St. Johns wort 8% (80%) and 
buttercup 3% (50%). Dry matter estimate was 0.26 
kg/m2 +−0.18 kg/m2 The field estimate was 200 kg 
+−139 kg (variance of 69%)

OTHER OBSERVATIONS
Data was also collected on species composition 
pre and post grazing in order to build up an idea 
of which species the cows targeted. This data was 
not clear on the whole but suggested that meadow-
sweet, buttercup and St. Johnswort were rejected by 
the cows. The rest of the species were inconsistently 
eaten or left (probably not dependent on species so 
much as growth stage or fouling)

The full quantity of the dry matter of the sward 
was not available to cattle due to trampling action 
over the 12 hour period. Initial observations suggest 
that approximately 35% of the dry matter content 
was trampled or soiled and rendered unavailable to 
the cattle. 

DISCUSSION
May
Field 1 had the highest amount of ground cover 
unavailable for grazing at 50%, followed by field 
3 at 44% and then field 2 at 43% but less evenly 
distributed. Field 2 had the highest % cover of grass 
and legume species at 25% and 7% respectively, 

The majority of all fields are now mature (phase 3). Small vegetative 
areas (phase 2) intermingled.
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field 1 at 6%. Although field 1 still had a higher level 
of buttercup it had a lower overall level due to the 
high levels of St. Johnswort in fields 2 and 3 (10% 
and 8% respective). Field 1 had a high grass cover, 
a good legume cover and a relatively high yield and 
the highest cover of good quality forage species. It 
also had the lowest % over of toxic species. It was 
also relatively uniform in its distribution of species. 
Field 2 had a better yield estimate but a  less ben-
eficial grass to legume ration than field 3. Both are 
heavily loaded with St. Johnswort and at flowering 
time its levels of hypericin are highest.

CONCLUSION
In general field 1 was relatively uniform in its 
species distribution and growth. It had good grass 
cover and a  valuable moderate cover of legumes 
producing a good yield. Over all it had very good % 
cover of high value forages. It may have been a good 
choice for cutting for hay if it could be cut at a time 
to avoid high levels of horsetail. Field 1 generally 
has a high level of toxic plant cover dominated by 
buttercup and to a lesser extent horsetail but lacks 
the load of St. Johnswort affecting the other two 
fields. It would probably lend itself to winter forage 
stockpiling as it has a good mix of grasses including 
cocks foot that hold their nutritional value well. It 
was also situated closest to the yard making access 
to it easier during winter.

Field 2 showed the most variability in terms 
of species diversity and also yield over its area, it 
got off to a good start but had a  large number of 
broadleaf species not ideal for grazing that may 
have reduced its overall productivity. Its value may 
lie in providing the first grazing area in spring. As 
the year progressed it moved from being a pasture 
comparatively lacking in poisonous plants to one 
with a substantial cover, namely St. Johnswort lend-
ing itself to early grazing.

Field 3 was dominated to a  greater extent by 
broad-leafed species and legumes. Its great value 
was in its high legume cover and good production 
at the time of year when broad leaved plants were 
growing. It had moderately even cover of species 
and yield. It would probably have been best utilised 
to give a high energy boost to productive animals 
if production was timed with its high legume 
biomass, or this growth could have been cut and 
stored as a  high value hay. It would probably not 
have lent itself however to winter forage as much of 
its broad leaved and leguminous plants would not 
have handled it well

this time. Field 3 also had the lowest levels of toxic 
species with only buttercup present at 4%. 

July
Field 2 was the only field with any surface area 
covered by forage with 2% moss recorded. Field 1 
had the highest percentage cover of grass at 52% and 
16% legume, followed by field 3 at 43% grass and 
17% legume. Field 2 is last with 30% grass and 15% 
legume cover. Field 3 had the highest dry matter 
weight per m2 and also the lowest variability indi-
cating it was relatively uniformly distributed. Field 
1 had only very marginally less but had a  higher 
variability. Field 2 had the lowest yield with the 
highest variability. This comparison is even more 
striking in the light that field 3 had been grazed 
more recently and a higher percentage of the sward 
had been removed. This indicates that field 2 was 
both highly variable and overall low yielding at this 
stage and that field 3 was relatively uniform and 
high yielding. Field 1 had the highest level of high 
yielding species at 43% ground cover, followed by 
field 3 (30%) and then field 2 (20%). Field 1 had the 
highest levels of poisonous plant cover at 10% fol-
lowed by field 2 at 9% and then field 3 at 7%. Field 
1 is dominated by buttercup and fields 2 and 3 by 
buttercup with St. Johnswort. Field 1 could now be 
grazed having a good grass cover and a decent level 
of legumes and the highest % cover of high yielding 
forage. Field 3 however is not substantially lower in 
grass cover, has a similar % cover of legumes and 
has a higher dry matter yield. Depending upon the 
stage of growth of St. Johnswort it may have been 
beneficial to graze fields 2 and 3 hard back. 

August
Field 2 was once again the only field with ungrazable 
surface area of 6% moss. Field 1 had a  very high 
percentage cover of grass and legume (42% grass, 
17% legume), field 3 was lower at 33% and 17% 
with field 2 just slightly lower at 30% grass cover 
but lagging behind in legume cover 8% making the 
ratio of grass to legume less beneficial. 
Field 1 had the highest dry matter weight by some 
way at 0.359kg/m2 followed by field 2 and then 
3 in quick succession. Field 1 was also the least 
variable of the 3 with field 2 being most variable. 
Field 1 had the highest cover of high value forage 
species (41%) followed by field 3 (30%) with field 
2 lagging behind with roughly half of the amount 
of field 3. (14%) Field 2 had the highest levels of 
toxic species at 16%, followed by field 3 at 11% and 
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Species diversity and Abundance 2014
InTRoduCTIon

The true effects of many alternative agricultural 
practices (agroforestry, keyline, intensive rotational 
grazing systems etc.) being proposed and taken up 
currently are generally not well-documented. The 
practices are comparatively new in many cases 
and/or have only been trialled in certain climates 
or under certain conditions, it is therefore not yet 
know how they may fare in the longer term or in 
different environments. 

Ridgedale is a  new farm practicing alternative 
agricultural techniques, the land has been sub-
soiled, planted up with tree strips and a  holistic 
planned grazing schedule implemented on the 
grassland between tree lanes. These practices 
represent a  great change from the previous long-
term management schedule of a  uniform annual 
mechanical cut. It is believed that this change in 
management will have a  long-term impact on the 
grassland community. In order to ascertain in what 
way the grassland may change, it is vital to have 
good baseline knowledge of the diversity and abun-
dance (both percentage frequency and percentage 
cover) of species currently there. 

Diversity is the number of species present in 
a  certain area, percentage frequency is how often 
a species occurs in samples, or how wide spread it 
is over the area, percentage cover is how dominant 
a  species is, or how much of the area it takes up. 
Together they show species distribution through-
out an area. 

METHod

SAMPLING SITES
Three fields were selected to study, labeled fields 1, 2 
and 3 on the map in the previous section. Transect 
lines were chosen to be representative of the total 
area but also to be recognisable between years and 
different observers. Points were therefore chosen to 
be long term, non movable and easily recognisable. 
Transects were dissected into equal lengths to yield 
a  set of equidistant points where a  quadrat could 
be taken on the line at each point labeled as black 
dots on the map in previous section. The numbers 
of quadrats taken in each field was a reflection of 
that field’s area and complexity.

Transects were used (as opposed to random 
quadrat sampling) to ensure subsequent, different 

observers recorded comparable data. They were 
also used because in many cases they cross over 
tree lanes. It is hoped that in future years as the 
pasture becomes more dominated by the tree 
strips, these transects will pick up the ecological 
influence of the strips. 

SAMPLING METHODS
Transects were surveyed on or around the first of 
May, June, July and august 2014 (+−3 days). The 
quadrat used was a 50 cm by 50 cm square (0.25m2). 
The quadrat was placed on its allotted space on 
the transect line and the following information 
recorded:
•	 a photo taken from above
•	 e percentage cover and identity of all species 

recorded 
•	 the depth and identity (either thatch or moss) 

of soil surface cover
•	 The percentage of soil surface cover that was 

thatch, moss or a mix of the two (anything of 
over approx 80% of either thatch or moss was 
recorded as pure thatch or moss, anything 
below 80% dominated by one or the other was 
record as mixed). This data was then recorded 
in an excel spreadsheet.

DATA HANDLING
How the sward varied over time and space at the 
field level was as follows:
Time. Results from all transects on all fields for 
each month were averaged to yield the average 
percentage cover of each species in each month. 
The number of times a species was recorded over 
all transects in all fields in each month was found 
and then calculated as a percentage of how many 
times it could have appeared (e.g. the appearance of 
Galium in 5 out of 10 possible quadrats would yield 
a  value of 50% of quadrats with Galium in). This 
yielded the percentage frequency for each species.

Quadrat from field 3 through May, June and July.
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Table 1. Total species list for all time periods and 
fields where they were encountered.

Species Field 
3

Anemone nemorosa y y Y
Angelica sylvestris y Y
Geum rivale y
Campanula patula Y
Grass UnID 2 y y Y
Ranunculus y y Y
Trifolium pratense y y y
Dactylis glomerata y
Grass UnID 4 y y y
Anthriscus sylvestris y Y
Taraxacum y y y
Knautia arvensis y Y
Campanula rotundifolia Y
Equisetum y y
Alcamila glaucescen y y Y
Grass UnID 3 y y Y
Alopecurus pratensis y y Y
Filipendula ulmaria y Y
Moss y y Y
Cerastium glomeratum y y
Leucanthemum vulgare y
Grass UnID 1 y y Y
Luzula multiflora y y Y
Prunella vulgaris y y
Fescue 1 y y Y
Rumex acetosa y y Y
Veronica y y Y
Hypericum maculatum y y Y
Galium y y Y
Stellaria graminea y y Y
Frageria y Y
Anthoxanthum odoratum y y Y
Vicia cracca y y Y
Lathyrus pratensis y y Y
Juncucs y
Achillea millefolium y y Y
Rhinanthus minor y Y
Carex Y

Space. All transects for a  single field and all time 
periods were averaged to give an average of species 
cover and uniformity (as above) for a  single field 
over all months. 

DIVERSITY INDICES
Diversity indices are mathematical measures of 
diversity within a  community. They are used to 
quantify two things, how many species there are and 
their relative abundance. Simpson’s diversity index 
was used for each field to get an idea of diversity 
and abundance of species in each field. The fields 
were then compared.

RESULTS
Whole Site 
Results for the whole site (fields 1, 2 and 3) and 
all time periods (May, June, July and August) 
were averaged to provide a rough guideline of the 
diversity and abundance of species. The species that 
represented less than 1% of the total species cover 
were removed to make the chart more accessible. 
It can be seen that thatch, followed by Alopecurus 
pratensis (Meadow Foxtail), Alcamila glaucescens 
(Ladies Mantle), Fescue 1, Galium (Stickyweed) 
and Lathyrus pratensis (vetchling) are the species 
dominating the total average percentage ground 
cover. Together over all months and all fields they 
represent just over 50% of the sward. The species 
with the highest percentage frequency of occur-
rence are Meadow foxtail, followed by Ladies 
Mantle, vetchling and Ranunculus (Buttercup) all 
being found on average in over 50% of the sites 
sampled. In total there were 38 species recorded 
over the survey period.

VARIANCE OVER AREA
Field 1 
Results from field 1 for all time periods were treated 
similarly to the results for the whole site. See chart 2 
on opposite page.
Thatch was the dominant ground cover being 
followed by Meadow foxtail, Trifolium prantense 
(Clover), Fescue 1 and Buttercup. Together 
accounting for 55% of the average ground cover. 
Meadow foxtail, Clover, Vetchling and Buttercup 
are the most frequently encountered all being 
encountered on average in 55% of sample sites 
or more. In total, there were 29 species recorded 
in field 1 over the survey period. Field 1 only has 
two unique species not recorded in other fields 
and they are Dactylis glomerata (Cocksfoot) and 
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Chart 1. Mean % cover and % frequency of species for all fields and all months.

Chart 2. % cover and % frequency of species for field 1 over all time periods.

Chart 3. % cover and % frequency of species for field 2 over all time periods. Blue = % cover. Red = % frequency.

Chart 4. % cover and % frequency of species for field 3 over all time periods.
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40% thatch, 54% moss/thatch mix and 6% pure 
moss. Simpson’s diversity index was 0.04 for field 3.

VARIANCE OVER TIME
The species in the graph below are all in the top 
6 species of the highest percentage cover at some 
point in time averaged over all fields. Less abundant 
species were not included to make the graph easier 
to read. It can be seen that in May thatch was very 
common (38%) but dwindled to nothing by July. 
Also dominant in May was Grass UnID 3 (7%), 
Stickyweed (just under 7%), Vetchling (5%) and 
Ladies mantle (just under 5%).
In June Fescue 1 has risen to (11%), followed by 
thatch (10%), Ladies mantle (9%), Vetchling (9%) 
and finally Buttercup (5%). July sees Meadow 
foxtail most dominant (13%) followed by Ladies 
mantle (8%), Vetchling (7%), Grass UnID 2 (6%) 
and then Fescue 1 (just under 6%).
August sees Grass UnID 2 (11%) with the highest 
percentage cover followed by Vicia cracca (vetch) 
(10%), Grass UnID 1 (just under 10%), Fescue 1 
(9%) and Stickyweed (8%).

DISCUSSION
There is quite a  difference in the grassland com-
munity over time and space. Field 1 had a higher 
grass to broadleaf ratio and was also the only field to 
have cocksfoot recorded in it. It had comparatively 
little moss and lacked some of the more delicate 

Chart 4. The average percentage cover of selected species over the whole 
site (fields 1, 2 and 3) at different times of year (May, June, July, August).

Jun(SoftRush). Frageria (Strawberry), Filipendula 
ulmaria (Meadowsweet), Knautia arvensis (Field 
Scabious) and Angelica sylvestris (Angelica) were 
present in the other two fields but missing from 
field one. Simpsons’ diversity index for field 1 was 
0.07. Percentage cover of grass was 55% and broad 
leaves 45% in July. 86% of the soil cover of field 1 
was a layer 0.25 cm to 2 cm deep of thatch, 14% was 
composed of a thatch/moss mix.

Field 2
Results for field 2 (See chart 3 on previous page) 
for all time periods were treated similarly. Fescue 1, 
followed by Ladies Mantle, Thatch, Meadow foxtail, 
Grass UnID 1, Moss and Stickyweed together 
accounted for on average over 50% of the ground 
cover. The most frequently encountered species 
were Ladies Mantle, Achillea millefolium (Yarrow), 
Fescue 1 and Taraxacum (Dandelion). All observed 
in over 50% of sites on average. The total number 
of species for field 2 is 34. Geum rivale (Avens), 
Campanula patula (Bellflower), Leucanthemum 
vulgare (Oxeye daisy) and Carex sp (sedge) were 
all recorded in field 2 and nowhere else. Missing 
from field 2 but present in the other two fields is 
Anthriscus sylvestris (Cow parsley). Percentage 
cover for July of field 2 was approx 32% grass and 
68% broadleaved plants. Field 2 had a  soil cover 
layer ranging from 0.5 to 3 cm deep 33% of which 
was pure thatch, 53% a mix of thatch and moss and 
14% was pure moss. Simpson’s diversity index was 
0.04 for field 2.

Field 3
The same procedure was followed for field 3. 
The ground cover was made up primarily of 
Stickyweed, Thatch, Vetchling, Ladies Mantel and 
Meadow Foxtail comprising just over 50% of the 
sward on average. The most frequently encoun-
tered species were Stickyweed, Ladies Mantle, 
Vetchling, Meadow foxtail, Yarrow and Buttercup 
all being encountered in over 50% of quadrats on 
average. There were 29 species in total recorded in 
field 3 over the survey period. Campanula rotun-
difolia (Hairball) was unique to field 3. Equisetum 
(Horsetail), Cerastium glomeratum (mouse ear 
chickweed), Prunella vulgaris (self heal) and Rhi-
nanthus minor (Yellow rattle) were not present in 
field 3 but were present in the other two fields. 46% 
of the ground cover was grass and 54% broad leaves 
in July. Field 3 had a  ground cover of on average 
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wildflower species such as strawberry, oxeye daisy, 
bellflower, hairball and field scabious. 29 species 
were recorded in total with a  generally more 
uniform distribution than the other two fields. 
Meadow foxtail, clover, buttercup and vetchling 
were the most dominant species in terms of per-
centage cover and percentage frequency indicating 
that they were widespread and had a lot of ground 
cover within the field. Fescue 1, Ladies mantle and 
dandelion were wide ranging but had a  lower % 
cover. Grass UnID 4 and 2 also made up a relatively 
high % cover but were not so frequent indicating 
they had a more clumped distribution. Cocksfoot 
has a  moderate % cover but very low frequency 
indicating that it is very clumped but dominant 
within its clump. 

Field 2 had the highest number of species recorded 
(34) and also the highest ratio of broad leaf to 
grass cover. It also had a lower Simpson’s diversity 
index rating of 0.04 indicating a more diverse and 
less even species distribution. It had more delicate 
wildflower species recorded in it including oxeye 
daisy, field scabious, bellflower and strawberry. It 
had a fairly high level of moss ground cover. Only 
ladies mantle and fescue 1 were dominant in terms 
of % cover and % frequency, the other high % cover 
species did not generally have a high % frequency 
indicating that the habitat is far less even with 
patches being dominated by different vegetation 
types. Yarrow, dandelion, stickyweed, (Veronica) 
speedwell, vetch, buttercup, (Rumex) sorrel and St. 
John’s wort had a  high percentage frequency but 
low percentage cover. Moss has a relatively high % 
cover but lower % frequency indicating that is it 
dominate in clumped areas. 

Field 3
Field 3 can be thought of as somewhat of a  mix 
between fields 1 and 2. It had just a  few areas of 
moss soil cover. It had a grass to broad leaf ratio 
slightly towards broad leaf but not as pronounced 
as in field 2. It had a  similar Simpson’s diversity 
index to field 2 (0.04) indicating a  fairly het-
erogeneous environment. The species recorded 
with high percentage cover that also had a  high 
percentage frequency were stickyweed, vetchling, 
ladies mantel and meadow foxtail. Yarrow, but-
tercup, speedwell, sorrel and vetch had a  high 
percentage frequency but low percentage cover 
indicating that they were widely dispersed through 
the site but not dominant. 

THROUGH TIME
The main observations of how the site changed 
over the growing season are that thatch appeared 
very dominant in % cover during May but fell away 
sharply as plant growth started. By July there was 
no thatch recorded indicating that plant growth 
had formed a continuous layer by that time. Other 
species showed fluctuations in abundance with 
time with an overall theme of increasing percentage 
cover.

FURTHER WORK
It was noticed during the transect data analysis and 
other related work that certain areas of all three 
fields were quite different from the rest of their 
respective fields (areas marked in black and green 
on the map below). This was preliminarily investi-
gated first by imposing a rough grid onto the land 
and then taking quadrat samples on that grid (red 
numbers on map below). For each quadrat, species 
identity and cover were recorded as was volume 
of the sward. The results were inconclusive due to 
a very small sample size and uneven recovery over 
the site from the rotational grazing schedule prac-
ticed; they should therefore be taken with some 
caution. Within the black-circled areas the average 
height of the sward was 30 cm and the average 
density 0.2 kg/m2. During the same time period 
heights and densities for the sward in the rest of 
the fields were on average 50 cm and 0.39 kg/m2 
respectively. The black and green circled areas also 
seem linked to differences in species abundance and 
diversity, on these sites a generally higher diversity 
of plant species as recorded, also they had a higher 
proportion of broad leaf to grass species % cover 
and a higher than average % soil cover of moss as 
opposed to thatch. The area marked in green has 
been highlighted additionally due to its very high 
average % cover of moss (65%). 

What these differences are due to is unknown, 
but soil condition and associated drainage should 
not be ruled out. Preliminary soil profiles carried 
out over the whole site indicate a sandier soil associ-
ated with, especially, the black circled areas of field 
2. It was also noted that yellow rattle is common, 
on average comprising 14% of ground cover, in the 
green circled area. Further investigation is needed 
to ascertain if, and how, these proposed areas differ 
from the rest of the fields and if so, what correlates 
with them.
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Make some time and space to plan the year ahead in the down season. Grazing planning sheets look more complicated than they actually are.

getting Started with 
a grazing Plan

Making a grazing plan is essentially about getting 
animals to the right place at the right time for the 
right reasons. This is all based upon your holistic 
context, what you are trying to achieve with the 
tools available to you. If you have various species of 
animals, you can convert the animals into ‘standard 
animal units’ to be able to more clearly assess the 
volume of forage required to feed the animals. In this 
way a cow is usually taken as 1 animal unit. A cow 
and her calf would represent 1.5 units, a bull would 
be 2 units. 5 adult sheep would be the equivalent 
of 1 cow, similarly to 10 lambs or 10 piglets. This 
then allows us to standardise the planning, which 
is very helpful due to the complexity of the process. 
This can be adjusted with your observations, e.g. 
our small mountain cows are perhaps 0.70 animal 
units. An ‘animal day’ is the amount of forage 
needed to support an animal for one day. When we 
start to plan, we can simply guess what we think is 
needed to feed an animal for one day. We will soon 

see the results on the ground: at the end of the day, 
if animals are still hungry and restless that area was 
not big enough. If they have not eaten most of the 
intended forage, then the area might be too big. We 
can make an estimation based on our observations 
to project the total forage available in the field and 
calculate what is called the ‘animal days per hectare’. 
Animal days per hectare is the amount of forage 
taken from an area in the specified time, usually 
per year, with the forage being harvested in several 
grazing passes. To calculate this, we multiply the 
animal numbers by the days of grazing, divided by 
the number of hectares were grazing. For example 
if we can feed 400 animals for 10 days on 250 ha, 
that gives 16 animal days per hectare. That means 
to say we can feed one animal per hectare for 16 
days, or 16 animals on a hectare for just one day. 
This is an important consideration, because the 
animal impact of higher density grazing will be 
much greater. In this scenario, that would leave 
over 300 m² per animal per day, which can be 
marked out with our feet on the ground as a  17 
x 17 m square. Does that feel like enough to feed 
the cow for a day? This will obviously depend on 
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the time of year: for example in early spring when 
grass is yet to start growing rapidly, we might need 
much bigger areas and slower movements. As 
spring growth and long daylight hours kick in, we 
need to start moving the animals faster in smaller 
areas as the amount of available forage increases. 
It is a  process of planning, monitoring and then 
observing the results. In the beginning we might 
not have any useful data about our land. We can 
talk to neighbours and fellow graziers in the local 
area to get an idea of what we are working with, 
although unless they are working with the same 
methodologies they will likely have fixed stocking 
rates.

Remember overgrazing only happens to indi-
vidual plants not whole pastures, overgrazing is 
about remaining too long, or returning too soon 
to an area. Most damage is likely to occur when 
the grass is growing really well, when our observa-
tion and attention to detail are likely less honed. 
Plant recovery time depends both on the season 
and also on how much of the plant was grazed. 
Severely grazed plants take relatively longer to 
recover than plants that just had the top snipped 
off. You need to build up experience by actually 
observing the plants on your own land rather than 
try to work to some abstract figure suggested by 
others. Our three main fields are very different in 
the species composition, soil, and microclimates, 
let alone fields down the bottom of the valley or 
higher above us in elevation. As usual in design 
processes, we need to plan, monitor and observe. 
It is the only way we can build up tangible data 
and knowledge about our particular unique set of 
circumstances.

In our case, we have the added complexity of 
needing to manage the grass in front of the egg 
mobile in order to stop the poultry net fences 
shorting out, and make the best use of fly larvae 
in the cow manure. So we have a  leader follower 
system, cows go ahead of sheep ahead of chickens. 
The cows take the tops off the grass, while sheep 
prefer to graze lower thus taking the grass down 
ahead of the egg mobile. Whilst the chickens do 
graze on some greens and forbs and there is rela-
tively a lot of them, we do not count them into the 
grazing plan in terms of animal numbers. They do 
have a heavy impact on the land, but they also have 
a  scarifying and fertilising effect. Recovery time 
after they have passed is very important because 
of their numbers they have more animal impact 
than anything else.

SoME KEy ConSIdERATIonS

•	 One of the primary objectives is to avoid any 
overgrazing.

•	 Overgrazing happens to individual grass plants, 
not whole fields.

•	 Overgrazing is a  function of time not animal 
numbers (Both time allowed with regards to 
staying in one place and time before returning   
to the same place).

•	 Recovery is more important than utilising grass.
•	 When grass is growing slow move animals slow 

(to give a longer recovery period).
•	 When grass is growing fast move animals fast 

(shorter recovery period necessary).
•	 If you are in doubt, go slower (this increases 

recovery times).
•	 When you deviate from your plan, e.g. shortening 

the stay in a field or cell, you shorten recovery 
in all fields/ cells. Start by planning in recovery 
periods first.

HIgH dEnSITy SToCKIng

•	 More even grazing of all plants.
•	 Even distribution of manure and urine.
•	 Increased soil biology.
•	 Constant moves lead to better hygiene.
•	 Thatch and trampled plant matter more evenly 

covering soil.
•	 Animal impact can lead to tighter plant 

communities. 
•	 Improved infiltration.

When you make your first grazing plan, the best 
resources available are the ‘aide memoire’ and 
charts the Savory Institute offer [18]. Using the 
aide memoire you follow the steps offered in order, 
each step building upon the previous one. You 
will find that naturally with each season you pick 
up a huge amount of information both subtly and 
through active research. Make sure you keep notes 
and clear records of any survey work you do. Our 
plans are to grow the maximum amount of forage 
possible and utilise it as fully as possible. All of 
our animals move daily in portable solar powered 
electric fences. If you are just grazing sheep or cattle 
you might have bigger paddocks with few rotations. 
This would probably be much easier to manage and 
require far less planning, but the way we do things 
works well for us, because it allows us to protect 
the silvopasture lanes as well as leave the ground 
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clear enough for the egg mobile to pass effectively. 
However many paddocks you have (or decide to 
divide the land into) affects how you calculate the 
recovery period, as the recovery periods of any 
paddock or field is equal to the total number of 
grazing days in every other. At its most rapid, we 
have observed grasses recovering in two weeks here, 
but either end of the season this may be one and 
a half months. In the overall plan, we are looking to 
balance out practical workflow on the farm, whilst 
ensuring minimum recovery periods that we have 
determined along with any other key factors (such 
as stockpiling grass for winter forage). It is really 
important to remember that slowing the movement 
of the animals across the land is least risky, even if it 
might seem counter-intuitive. This is because every 
time we leave one paddock earlier than planned, we 
are cutting time off the recovery period for all of the 
remaining sections. You might naturally want to 
keep the animals in one place longer when the grass 
is lush and move them sooner when it is obviously 
growing slow, but that is the wrong way round. This 
is why it is so important to plan on the chart, and 
then monitor and keep working with that plan.

filling in the grazing Plan
The first step in making a grazing plan is filling in 
the basic data at the headings of the chart, with the 
months for which you are making the plan for filled 
in. The names of the paddocks and their size are 
recorded. We find it good practice to have a map/ 
aerial photo handy as it helps orientate everyone 
with the plan. The next step is noting concerns that 
affect overall management with vertical lines. This 
brings our attention to major changes throughout 
the season, including things like lambing or times 
when groups are arriving or leaving and the man-
agement changes. Anything that will require extra 
input, e.g. bringing a bull to the farm for a month, 
when we might consider their physical location 
in relation to easeful monitoring. The sheet also 
includes an estimation of when grass starts growing 
in the season and when it goes dormant.

You then fill in types of animals in animal units 
and note any times of year where you might need 
to exclude animals from any particular place; be it 
because the ground is going to be too wet, wildlife 
concerns, land is being used for cutting hay or 
growing crops, etc. In the beginning when we do 
not have clear information about the land we are 

working with, we can simply begin by rating the 
productivity of different paddocks against each 
other on a scale of 1 to 10, with the best paddock 
rated as a number 10. You can multiply these fig-
ures by the size of each paddock in hectares to give 
you a relative figure. Whilst these numbers may feel 
a bit random, you will see through the mathemati-
cal process used to determine grazing periods, it 
all works out in the end. As we build up better 
information about our specifics we can feed in 
information into our planning, thus refining it year 
after year. We need to also give some estimate of 
the length of the recovery period in our short grow-
ing season. Here, we use a range of 14  and  45 days 
because we know it can be as fast as two weeks and 
as slow as six weeks until a plant is recovered. We 
do benefit from very equally distributed precipita-
tion throughout the year, but are limited by the very 
short active growing season.

As we go through step by step, filling in the appro-
priate parts of the chart, we can calculate average 
grazing periods by the dividing the recovery periods 
by the number of the paddocks minus one (to take 
into account we are already in one). Because we 
use two values for the recovery period initially, we 
end up with the average minimum grazing period 
and the average maximum grazing period, which 
are both recorded on the chart. We then need to 
calculate the actual grazing period for each field in 
days relative to the area in hectares and the quality 
relative to the other paddocks. To do this we divide 

Planning the whole season forces you to visualise and look at potential 
problems in advance.
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the rating of each paddock (that we originally esti-
mated) by the average of all the ratings and we then 
multiply this figure by the average grazing periods 
rounding it up to the nearest decimal point. There 
might be quite a range between the two different 
values, if you are using two recovery times, so 
you will need to observe closely to ensure you are 
not overgrazing plants. Now we have assembled 
a minimum and maximum amount of time we can 
spend in each paddock, so we can begin to plot 
the seasons grazing. Use a dry wipe marker on an 
acetate film or a pencil at this point, because we are 
in the process of working backwards and forwards 
to fit everything together throughout the season in 
a logical way. 

We also need to ensure that it makes practical 
sense with all the management concerns we listed 
at the beginning. Bear in mind that the plan will 
likely change or something will come up you need 
to respond to. This is not designed to be a stagnant 
plan, rather the basis of the framework to start 
working with knowing that we need to constantly 
monitor and refine. The sheer amount of insight 
gained in one year of doing this on your land will 
rapidly outshine any doubt or lack of confidence 
you might have had when you started this process. 

Like with financial planning, or design in gen-
eral, the important thing is having a plan that has 
been well thought through with all the combined 
knowledge and resources available to you. Even 
then, we plan knowing that things will likely change 

constantly along the way. What is more important 
is that we put in the time to plan and then also com-
mit to the time to monitor and respond to change.

The actual daily implementation of the grazing 
plan works very nicely, because we know the size of 
the field, the amount of time the animals will stay 
in there, the length of our electric fences, and the 
width of our silvopasture lanes. It is very easy to 
calculate the daily amount of forage being allocated 
to the different groups of animals from a quick look 
at the grazing chart. Working with the fixed width 
of the parallel rows of tree lanes, it becomes very 
quick to pace out the appropriate amount of land 
needed. This obviously changes throughout the 
year due to our estimation, then the actual amount 
of forage growth (start and end of the season are 
very hard to predict in our wildly fluctuating sea-
sons). The job of the people moving and managing 
the animals is to inspect the ground and animals 
constantly. Whenever something arises, we meet 
and discuss, and if necessary, we change the plan. 
At any time the plan is changed, you might need 
to replan the rest of the season whilst taking into 
account what has already happened that year. 
Whilst it may seem like a lot of work, we always get 
where we are headed.

Whilst we stockpile some grass to extend graz-
ing into the winter, we currently choose to buy in 
hay for the winter, viewing it as imported fertility. 
We do not have enough land or enough ruminants 
to warrant expensive hay making equipment, and 
we feel like it will be some years until our forage is 
of equal quality to hay we can buy in locally. It is 
also another way to increase yields on a small land 
base as we do not need to leave land aside. Given 
that so many fields surrounding us are not used for 
farming, this currently works quite well for us. In 
the longer term, our plan is to expand enterprises 
with ruminants working with rented land. In the 
meantime, we raise cows and sheep as sideline 
enterprises, so the decision-making is less weighted 
than if we were raising large herds of ruminants as 
our sole enterprise. The broilers are not factored 
into our grazing planning on the sheet, but they 
are still an important part of the planning process. 
Young broilers do best on shortened grass that has 
been cut or grazed ahead of them. Their intense 
manure load requires several weeks of synthesis in 
the active growing season. As we have such a small 
area of pasture, our focus must be on enterprises 
that can be profitable at this scale: namely broilers 
and laying hens. Because of this, we are not so close 

Planned grazing combines thorough and considered foresight with 
careful observation and interaction.
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to full animal stocking density. We have space to 
increase our numbers of milking cows and sheep, 
but it also means we can do this organically at low 
risk of getting too tight in our grazing planning. 
Whilst grasslands respond most rapidly to high 
density grazing and the resulting nutrient cycling 
and hoof action, careful consideration over several 
seasons building up data and insights as you reach 
higher stocking density will ensure the overall risk 
is much lower.

MonIToRIng THE  
PlAn In THE fIEld

In order to continually fine-tune planning, records 
and data collection will help. It is important to 
record what actually happens, either alongside 
the plan or separately if need be. We also have to 
provide records of livestock to the regulators, so we 
do this in a combination of ways. Recording forage 
actually taken during each move will allow you to 
build up a  clearer picture of forage availability if 
you are not undertaking more complete surveys, 
such as outlined previously.

When growth becomes rapid, aim to use the 
minimum grazing period in your plan. Conversely, 
when growth slows, return to using the maximum 
grazing period for each paddock. If the season is 
longer than planned, extend the plan, making sure 
you have fully considered the dormant season. We 
stockpile grass in the neighbour's land and Front 
field where the animals have winter shelter and 
graze back to the farm until everything freezes over 
at which point we switch to hay. Tall grass can stand 
up to some amount of snow, and the sheep and 
cows will graze through it until it ices over.

Recording the weather can be handy, either in 
a farm diary or on spreadsheets dedicated to this, as 
it is easy to believe our actions are leading to results 
that are often entirely circumstantial. Whilst this is 
complex by nature, the more data and records you 
collect, the more you will be able to understand 
the ecosystem processes on your land. We installed 
a  weather station at the farm, because we have 
found the local weather reports are often way off 
the mark, mostly due to our valley situation and 
relative proximity to a  lake. Detailed quadrat sur-
veys will likely give you the most complete picture 
of what is going on across the fields, but if you are 
visually inclined another great and simple tool is 
Kirk Gadzia’s ‘bullseye’ (see following page). This 
can be used across transect lines like we would use 

a  transect, but the visual recording of data allows 
for quick assessment of changes over time.

Thoma undertaking field survey transect work. Observe and document 
from the beginning.

Explaining how to practically apply the grazing plan on the ground.
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Visual Management for pasture monitoring. Adapted from Kirk Gadzia’s Rangeland Health Bullseye. [19]

Mob Breeding
Mob breeding is a concept brought to my attention 
by Björn Johansson from Norway. It is based on 
keeping close records of all breeding females to 
ensure only healthy functional individuals are 
allowed to breed, whilst allowing for multiple 
males to hustle for the right to breed, through 
which expressing their physiology. Nature allows 
for competition between all males to fight for the 
right to mate. 

Another important element to this approach is 
that it keeps the farmer in the humble perspective 
of assuming things are far more complex than they 
can truly understand, and settle into the reassur-
ance that nature evolved these mechanisms over 
millennia for functional reasons.  It also works by 
focusing on culling out the worst animals rather 
than ‘guessing’ at the best animals (whose hidden 
genetics remain unexpressed), as a means of con-
stantly improving the average of the whole. 

One big advantage to this approach to breeding is 
that it also potentially leads to eliminating the need 
to bring in animals from other farms, mitigating 

an ever-present risk of disease. Bringing animals in 
from outside the farm also brings an ongoing cost.  
I appreciate this approach, where we can apply the 
same pattern of thinking to animals as to plants: 
focus on creating the conditions to allow organ-
isms to express their physiology and remember 
that however complex we think it is, it is far more 
complex than that. 

The topic of mob breeding goes very much 
hand-in-hand with holistic planned grazing and 
regenerative agriculture.  We need to humble 
ourselves and get away from the simplification of 
thinking we are able to select the best animals, as 
the context for making such decisions is usually 
too narrow. It is much more obvious which animals 
are poor performers, and by consistently culling 
these animals (or not allowing them to breed into 
a breeding herd), we can constantly improve the 
average of the whole flock or herd. It is too simple 
to assume ‘This one has the best coat’, ‘this one grew 
quickest’, but what we do not know is what recessive 
genes the animal is carrying.   It could be a decade 
into a breeding program that we realise we made 
a mistake, and this is the wrong approach in my 
mind. 

◉ ◉ ◉
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Any ewe that has too few lambs, too many lambs, 
fails to wean their lambs successfully, those that are 
prone to getting sick or are in poor condition are 
denied the right to breed to the breeding flock. We 
start with the number of animals that we have; you 
have to start somewhere and even if you are starting 
with a very small amount of animals you can still 
apply the thinking.  It might be that you need to 
buy in animals one time to start the process just to 
get enough genetic diversity, but it does not have 
to be the case either, because you are in control of 
culling out any poor performing animals.  It obvi-
ously takes a lot of observation and tight record 
keeping, but you can steer the ship in whichever 
way you want, so to speak.

Mob breeding is a mix of inbreeding and out-
breeding, some individuals are tightly bred, some 
loosely. The level of inbreeding in a particular ani-
mal is not interesting: if it is good it stays, if it is 
not good it is culled. The smaller the starting flock, 
the more carefully observation and culling will be 
done, but you have to start somewhere.  

One of the aims of mob breeding is to improve 
the overall average of the stock by keeping the 
genetics of ancestors of merit. There is a minimum 
level a breeding male needs to reach: first and fore-
most its dam (mother) must have survived ruthless 
culling for at least three years, putting her among 
the best 30% in the herd or flock. Second, the can-
didates are reviewed across the group at a specific 
point in time: for goats and sheep the official wean-
ing day, for cattle on their first birthday or at least 
before 15 months of age. The worst individual in 
the group is removed, followed by the new worst 
one, until the rest hold a basic quality grade. These 
are then released back in the maternal herd or flock 
for exactly two cycles, giving every female two 
chances to get bred. A short calving period gives 
the opportunity for easy management, and for the 
manager to judge individuals against each other 
in equal environment. This approach goes hand in 
hand with holistic decision making, in that it starts 
with the assumption we are wrong, and we plan 
to look for early warning signs to be able to steer 
where we are going to achieve the objectives on the 
land financially or ecologically, whatever it is.

The basic process, with sheep for example, is to 
take the year's males and allow them the opportu-
nity to breed, and then you cull all those males.  So 
all acceptable males have the opportunity to breed, 
but only once and then they are taken for meat. All, 

or almost all females stay in the flock until they 
fail in some way or simply produce less than the 
others in the same age class. Next year’s births are 
recorded very carefully.  Any ewe that has difficulty 
birthing naturally, any mother that does not have 
enough lambs or enough milk, any sheep that is 
prone to parasites is put on the cull list.  It does 
not mean they are immediately removed, but they 
will never produce offspring that replace breeding 
rams.  Focus is put on observing and record keep-
ing of females. In the choice between a female with 
a known fault, and her daughter, the daughter is 
favoured: she has not shown the fault, so it is pos-
sible she does not carry the genetics for it.

There is a similar pattern thinking to mass plant-
ing of trees, summed up well in the words of sheep 
grazier Bill Hill: “we need to stop growing things 
that want to die and stop killing things at want to 
live.” For example, if you use medicine on the whole 
flock to deal with a small minority of animals that 
gets parasites, you are damaging the health of the 
whole flock. Whilst the notion of a ‘cull program’ 
might seem ruthless, nature employs the same sys-
tem to ensure the health of the whole system.  If you 
cull those animals out and keep selecting from ani-
mals that do not need your help to thrive, then you 
are inevitably going to end up with robust genetics 
down the line.  Now it sounds very obvious, a child 
would probably understand this approach with 
their logic, but that is not how we have been gener-
ally breeding plants or animals. 

A perfect cow is an ordinary cow without faults, 
a perfect sheep is an ordinary sheep without faults. 
The aim is to breed animals that can be trusted 
to turn forage into meat and milk, while improv-
ing the pasture they graze on. Sheep are perhaps 
easier to start this approach with, and depending 
on the age you would typically breed cattle you may 
have to adapt the thinking. If keeping many males 
uncastrated is undesirable in your context, then 
you might apply the thinking to a smaller separate 
group of breeding bulls. It might look different ways 
depending on the scale and objectives of what your 
enterprise is geared towards. There is not much 
literature on this approach, but it remains a logical 
part of resilient ecosystem-based approach to farm-
ing. Like most of what is discussed in this book, the 
closer we can pattern our productions on allowing 
organisms to express their natural physiology and 
processes, the more benefits we will likely stack up 
ecologically and economically.
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Caring for Cows
The average life span for cattle is 18 to 22 years, 
although they can live in excess of 25 years. On 
average, adult males (‘bulls’ if not castrated and 
‘steers’ if castrated) of breeds such as Angus, 
Jersey, and Hereford can weigh 550 – 820 kg, and 
adult females (‘cows’) of the same breeds weigh 
between 500 – 680 kg. Males and females of larger 
breeds, such as Brahman, Brangus, Charolaise, and 
Holstein, can weigh 900 – 1,270 kg and around 900 
kg, respectively. Many of the larger cattle, such as 
Holsteins, rarely reach their full weight and height 
before they are slaughtered. 

As with all livestock, clean and fresh water must 
always be available. Generally, a  mature animal 

consumes between 30 – 70 L of water a  day. Be 
sure to use a  container large enough for multiple 
animals to have access at the drinker, or have an 
automated refill set-up. In hot weather you need 
to ensure automated drinkers refill quickly enough 
to meet demands. A lactating cow has the highest 
water demands. 

Salt and mineral licks should always be available 
to the cows. If you are in an area that has selenium-
deficient soil, like here in Sweden, a salt block with 
selenium is necessary. A  lot of people experiment 
with free choice minerals: laying out different min-
erals separately to allow the animals to individually 
take what they need. This is all well and good, but 
for the small producer perhaps somewhat costly 
and unnecessary. It is worth noting that modern 
licks have a lot of scientific data behind them, and 
for us it is much more cost effective to use these.

WInTER fEEd

A ruminant is an even-toed ungulate mammal that 
chews the cud regurgitated from its rumen. The 
ruminants comprise the cattle, sheep, antelopes, 
deer, giraffes and their relatives. As ruminants, 
cows rely mainly on pasture or hay to fulfil their 
dietary needs. Grain is very high in energy and fat, 
and is not food that cows evolved to eat. Whilst it 
makes them fatten quicker, it upsets the rumen and 
leads to unbalanced omega ratios in the resulting 
dairy and meat products. Pasture should be of 
a  good quality and plentiful because it provides 
the bulk of the cow’s dietary needs in the seasons 
it is available. Be sure to familiarise yourself with 
the species on your land and check for poisonous 
plants. If adequate pasture is not available, you will 
need to supplement with hay. Importing hay or 
silage is another tool to bring nutrition onto your 
land, and may be more cost effective than owning 
your own gear. We currently contract in the 
process of haylage. This is basically very dry silage, 
and has some of the benefits of available nutrients 
from fermentation, but remains high in dry matter. 
We cut winter feed from the neighbour's land that 
we also graze, as this is by far the most economical 
approach for us.

Hay is perhaps more preferable than silage in that 
silage is pre-fermented, denying the physiologi-
cal rights of the animal. In severe winter weather, 
feed requirements will be at their highest. To avoid 
waste, you need to use a hay feeder. If you are feed-
ing your cattle outdoors, place hay under cover to 

Cows are curious and enjoy interaction if you put the time in.

We run cattle as a sideline beef enterprise currently. The grass-cutting is 
a major role in helping with fences for the poultry.
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side to swat at flies. Also be alert to where your 
cows are stepping as they can accidentally crush 
your feet. Cows may feel threatened when con-
fined, and some do kick or throw their heads. Do 
not ever allow yourself to be cornered without an 
easy way out. A frightened animal or one who feels 
threatened will often run you into a wall or gate, so 
always be very aware of your location. A bull can 
easily kill a human.

If you are working with a small number of cows 
that you plan to milk, we recommend that you 
halter-train your cattle and use halters regularly for 
check-ups so that the cattle become used to them. 
Cattle are relatively easy to halter-train if you start 
when they are young, and whilst only suited to 
small-scale productions, this is of great utility if 
you are going to milk them in an easeful way on 
pasture. 

One of the most important ways to keep yourself 
and your animals safe is to know each individual 
animal and how they react in stressful situations. 
When keeping a small amount of cows, you really 
learn a  lot about their individual needs and tem-
perament. In a large herd, this is still possible, but 
a true herd of over 100 head behaves quite differ-
ently from a small number of individuals. In a true 
herd, cows will graze more like wild animals, eat-
ing whatever is in their path. This survival instinct 
drives succession forward. With a  small herd of 
cows such as in the enterprises outlined in this 
chapter, even making the paddock super small  
will not generate the same mentality; the excite-
ment and inertia you need to get them to graze 
hard. Animals in a smaller herd also demonstrate 
more individual character and can ‘play up’ more. 
Handling an aggressive or frightened animal can 
be extremely dangerous and is not something that 
should be attempted without years of experience. 
Keeping calm, planning moves and separations 
and knowing your animals well is key.

SHElTER REQuIREMEnTS

Cattle shelters need not be elaborate, but they must 
be waterproof and draft-free. Depending on the 
climate in your location, you may need only a three-
sided structure with the open side facing away from 
the prevailing winds. If you have a totally enclosed 
barn, be sure it is well ventilated. This is extremely 
important for both hot and cold weather. If the barn 
is much warmer than 10°C during cold weather, 
humidity from urine, manure, and body moisture 

prevent feed from getting wet, a problem that can 
be expensive and hazardous to your animal’s health. 
If buying in hay, it is obviously when purchased in 
large quantities, so building some type of hay stor-
age structure or loft is well worth the investment. If 
you have a larger amount of cows or animals to feed 
hay to in winter it is much more cost-effective to 
use large bales. Bear in mind the handling logistics 
that come along with this saving. Stockpiling winter 
grazing and feeding in the field will always present 
a good cost and labour saving, and you should plan 
this into the grazing season as far as possible.

Silage is much easier to manage in the short and 
unpredictable season here in Sweden. Some years it 
is nearly impossible to get the hay dry in the field. 
We like to work with a compromise: haylage. Grass 
silage is satisfactory, if it is of good quality and the 
moisture content is not above 80%. Pregnant cows 
may lose weight when fed only grass silage. The 
industry would probably not approve of this, but it 
is worth noting the weight and vigour of the calves 
should not be not affected, and the cows regain 
their weight on pasture. It is worth considering 
that cattle survived without prepared winter feed 
or humans for most of history. It can be seen as 
a part of the yearly cycle, as is the case with wild 
animals also. If you really want to do grass only, 
which would seem best for the animal, then make 
sure you can provide good pasture in summer and 
autumn so that, if the cows lose condition, they 
may regain their weight before the next winter 
easily. 

If silage is baled directly, or after some time 
on the ground in wet weather where no wilting 
occurred, the dry matter will likely be around 
20 – 22%. If there was a  successful wilt of one to 
two days in good weather, the dry matter could be 
25 – 35%. On average, baled silage turns out to be 
about 28 – 32% dry matter. A 500 kg cow needs 2% 
of its body weight in dry matter (10 kg) daily, at 
30% dry matter this is just over 33 kg of silage. We 
feed for around 160 days, which adds up to just 
over 5 tons over the winter for an animal of such 
size.

HAndlIng CoWS

It is important to be careful when working around 
any large animal. Although cattle are not usually 
aggressive, they are very strong and can injure you 
accidentally when they are performing normal 
movements such as swinging their heads to the 
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may rise and can cause pneumonia as well as moulds 
to form on the structure. We have open sided and 
fronted spaces, which eliminates the problem.

Always provide your cattle with plenty of clean, 
dry bedding. Straw, peat moss or wood chip is suit-
able, cows should not stand on hard surfaces like 
concrete. You can add biochar at 1  to  2% mass to 
help capture nutrients. We use a deep-litter system, 
adding material continuously over the winter, allow-
ing the pigs to turn it and aerate it in the spring before 
taking it out to mulch the tree lanes, or mixing it with 
the chicken deep litter for further composting to go 
onto the market gardens. Polyface Farm developed 
a very smart approach to deep litter for their cows, 
adding a layer of corn before each new layer of bed-
ding. The cows would compress their pack and by 
the end of the winter, the corn fermented, turning 
starch to sugars. When the cows go out in spring, the 
pigs can be turned into the litter where they are more 
than happy to dig through the litter to find the sweet 
treats. The digging adds oxygen and the litter begins 
to compost. This material is then put back onto the 
land, where rock dust can also be added to replace 
the minimal mineral element removed from selling 
beef, the bones in particular.

In the summer sun, it is important to provide 
shade. If no trees are available, a mobile ‘shade tree’ 
can be a useful structure that doubles up as scratch-
ing posts and can hold salt licks.

fEnCIng

Permanent fencing for cows should be approxi-
mately 1.2 m high, stretched taut, and secured 
to posts at every 4  to 10 m. This is more of 
a  European standard, in the USA or Australia 
fence post spacings tend to be much wider due 
to the relative size of farms. Single strand electric 
mobile fencing is totally adequate for pasture 
moves if the animals are trained and respectful of 
the wire. Training young animals is important. We 
run all our animals in portable electric fences but 
also have a permanent perimeter fence for elk and 
deer, which minimises the risk of animals getting 
out of the farm, even if the mobile fencing failed. 
Young animals may need to be run in netting or 
multi-strand fencing to ensure they cannot run 
under the fence. Cows are such creatures of habit 
that the fence can be without electric without them 
desiring to test it once they are familiar wih the day 
to day habits on the farm. Dairy cows tend to be 
much more placid than beef cows. 

HEAlTH CARE

Cattle are relatively easy to take care of: sanitary 
housing, good quality pasture, nutritious food, and 
plenty of sunshine will greatly reduce any potential 
health problems. Keeping your cattle’s feet properly 
trimmed and checking for cracks and other 
problems is imperative to their overall wellbeing; 
examine your cattle’s hooves to determine if they 
need trimming or any other care every six months. 
Hoof trimming should always be done by a profes-
sional to avoid injury to the cattle and yourself, but 
also so that the hooves are trimmed properly. Hoof 
trimming should be done annually, or biannually, if 
your cattle are prone to hoof problems. If you intend 
to do maintenance trimming yourself, get advice 
and instruction from a professional beforehand. 

During your daily contact with your cattle, always 
be on the lookout for any physical or behavioural 
changes. Symptoms indicating illness include list-
lessness, pale colouring, limping, loss of appetite, 
teeth grinding, coughing, and abnormal tempera-
ture. If any of these symptoms occur, consult your 
veterinarian immediately. 

CoMMon HEAlTH PRoBlEMS 

Bloat is a  serious condition commonly caused by 
particularly lush pasture with a  lot of legumes or 
overeating grain [20]. When introducing cattle to 
new pasture acclimatise them slowly by bringing 
them some cut grass a  few days. Then, turn them 
out for only a few hours at a time for the first week, 
or supplement the pasture with their winter feed 
to help them adjust. The lush new pasture growth 
in spring is low in fibre and high in protein, which 
leads to diarrhoea. An upset stomach on new spring 
grass is not bloat.

The first obvious symptoms of bloat are disten-
sion of the rumen (the area beside the hip bone 
on the left side), laboured breathing and signs of 
discomfort such as kicking, grinding teeth, groan-
ing, bawling, and profuse salivation. Any evidence 
of bloat should be deemed an emergency, and your 
vet should be contacted immediately. We tend to 
supplement hay for a  week as cows come out in 
spring, and the new growth is not particularly lush. 
As with any change in diet, slowly changing over 
time is best, and we have never had any problems.

Mastitis is an inflammation of the mammary 
glands caused by bacteria. Acute mastitis symptoms 
include an elevated temperature and a  hot, hard, 
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swollen udder that is very sore. Mastitis most often 
affects cows who have been lactating, but even cows 
who are not lactating are susceptible. Seek veteri-
nary advice if you notice any of the above symptoms 
because treatment with antibiotics is crucial.

Foot rot is a  bacterial infection of the hoof. 
One or more hooves can be infected at any time. 
Typically the first symptom of foot rot is lameness. 
Check the hoof for signs of swelling, odour, or pus/
discharge. The risk of foot rot is greatly minimised 
by proper hoof care and maintenance of living 
areas. Keep cattle off excessively muddy pasture 
and rough walking surfaces which can cause injury 
to the hoof. Given free access to indoor spaces, our 
cows like to spend time inside in October typically 
when it is very wet. They choose to be out all win-
ter long in the snow, and will even birth outside in 
snow if our timing is off.

Respiratory problems such as coughing, nasal 
discharge, watery eyes, sneezing, lethargy, and loss 
of appetite are all symptoms of respiratory infec-
tion. Consult your veterinarian if you notice any 
of these symptoms. This can be linked to winter 
housing conditions, so make sure your ventilation 
is adequate.

You should also check your cattle daily for signs 
of eye infections during pasture moves or feeding. 
Symptoms include discoloured or cloudy eyes, 
unusual discharge, and swelling. Pinkeye is a very 
serious condition in cattle and can lead to blind-
ness if not discovered and treated early. Contact 
your veterinarian immediately if you find signs of 
an eye infection. Pinkeye vaccines are also available 
and should be used if pinkeye is common in the 
area where you live. Cattle, especially the lighter-
skinned breeds such as Hereford, are more prone to 
eye cancers. If detected early, these can be treated. 
Left untreated, however, these cancers spread rap-
idly, becoming quite costly to treat, or even fatal.
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PASTURED
MICRO-DAIRY

ENTERPRISE AT A GLANCE

Calf-at-foot Approach 

Herd Statistics

Sales Prices

8 L milk average/day/cow 
for 8 months.
Milking once a day on pasture

Mob breading with own bulls. 
1st August bulls separated at
6 months: raised to 18 months
(only 1 winter)

Daily yoghurt production based 
around cost effective equipment
with autumn cull of beef animals

€60/Ton Silage

€3.00/L yoghurt direct to customer

€1.50/L yoghurt whole sale

Investments

€10.70/Kg average cut grass-fed beef

15 COWS

ANIMAL UNITS 
OVER WINTER 
EACH YEAR

15 BEEF ANIMALS
EACH AUTUMN 
(18 Months old)

15 CALVES EACH YEAR

€15,000
€15,000
€200
€5,000
€1,000
€1,000
€10,000
€5,000

€52,200

Mobile milking parlour
Yogurt making machinery
Used Cabin
Renovation + cool space
Cool-bot + air-conditioner
Bottles
Animal investment
Fencing

Total

21%
7%
5%
7%
7%
28%

14%
7%
3%

Milking
Cleaning
Move animals
Separating animals
Transferring milk
Bottling + labelling
Cleaning
Winter feeder
Bedding

MINIMUM AREA
45 Animals carried over summer
Calves go through 1 winter and 2 summers

MILKED DAILY ON PASTURE

PROCESSING WITHIN 2 HOURS 
MEANS NO CHILLING REQUIRED

GRAVITY FED MILK INTO
YOGHURT MAKING MACHINE 

Key Financial Figures

€4,000
€2,400
€4,000
€1,300
€500
€400
€300
€1,500

Bedding
Electric
Advertising
Fuel
Inspections
Water
Chiller
Freezer rental

Financial Overview

€76,786
(€52,425)
(€24,425)

€27,242

€49,525

Revenue
(Yogurt)
(Beef)

Running cost

Enterprise NET

FULLY AUTOMATED 
YOGHURT PRODUCTION

EXCESS TO;
- Raw Milk
- Farmer
- Feeder Pigs

MANUAL BOTTLING
(Return Bottles)

50%     11,500L 
Whole Sale

50%     11,500L
Retail

Optimal scale for minimum 
invesment and operating costs

€4,761
€60/ Month
€25/ Month
€25/ Month

Silage
Deep litter
Electric
Vitamins/ minerals

250 Kg 160 Kg(2,275 Kg/ Year) €10.70/Kg
To customer Average cut

(Sold in 1/2 and 1/4 only)
Average hanging
weight

23

1,698 hrs 
Annual Total

Investment NET
€52,200 €49,525

Time
1,698 hrs

Quick Overview

Time

Winter Costs
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Calf at foot and mother bonded calf rearing are becoming more popular as increasing numbers of people shun the conventional dairy industry. 
Sharing the milk and integrating pasture raised beef makes it possible for small farms produce a useful economy on a small scale.

Pasture Based Micro-dairy

This is not an enterprise which we run ourselves, 
but have considered it in light of surrounding 
unused land owned by the neighbours. Our cows 
have served to supply dairy and meat for us which 
we consume as milk, yoghurt and cheese, as well 
as beef as a  sideline sales income. We have been 
growing our herd slowly and are more interested 
in heritage grass-fed beef as a sideline enterprise, 
as we focus on our more intensive enterprises.

The most ethical pastured dairy operations 
involve some degree of mother bonded calf-rearing, 
which is a very long way from modern industrial 
dairying processes. The optimal approach would 
be a true calf-at-foot approach, and thankfully we 
are seeing more of these small scale direct-sales 
models appearing in Europe. A holistic and regen-
erative dairy model includes holistically planning 
the grazing and operating a beef enterprise for the 
steers and heifers that are not used for herd replace-
ment. Mother-bonded calf-rearing is making gains 
within a small part of the dairy industry, and a more 
ethically based model is not only appropriate, but 
uniquely marketable for the micro-dairy.

We have an old heirloom Swedish breed of 
mountain cow, the Fjellko, a small but hardy cow 
that produces half the yield of milk of the modern 

diary cow, but with more fat and protein. This is 
obviously of great interest to cheese makers, as 
the yield of hard cheese remains comparable to 
modern breeds whilst requiring far less pasture 
and lower feed costs during the long winter. The 
approach of sharing the milk with the calf also 
facilitates healthy development for replacement 
stock and beef production. The Fjellko is no longer 
deemed useful as a  beef animal (although it was 
a very old Fjellko bull that won a prestigious beef 
prize here in Sweden in 2017). By breeding a suit-
able beef animal like Angus or Hereford onto the 
Fjellko, qualities of both cattle can be achieved. 
Angus is generally considered preferable for beef, 
although the bulls can be of wilder temperament. 
Hereford may be a desirable choice as these beasts 
are less sensitive to challenging winter conditions 
this far north.

This enterprise revolves around keeping the 
calves at foot, separating them over night to 
allow for a morning milking before the pairs are 
reunited. Milking once a day in this manner, the 
calves maintain their bond with their mother and 
the high protein milk from the Fjellko ensures their 
solid start. The cows are milked from the start for 
an 8-month period, and dried up for the winter. 
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Contractors cutting the neighbours land for winter feed.

Managing for stockpiling to graze as late as possible into the winter.

In order to achieve all calving within a 3 – 6 week 
target period, the bulls are introduced at the begin-
ning of August. Cows, like humans, gestate for 9 
months. The milking season runs from the start of 
May until the end of December, by which time here 
even with stockpiled grazing in the ideal scenario 
the animals will be going onto winter-feed.

Winter-feed is by far the biggest cost for keeping 
any ruminants here, so reducing the length of time 
this is required is a  key element of management. 
Calf development and the following year's milk is 
dependent on the quality of the winter feed, and 
so it remains a  high priority and cost regardless. 
Whilst hay is perhaps ideal as it does not deny the 
ruminants ability to ferment their own fodder, it is 
an issue where we live to obtain good (and certainly 

consistent) quality hay. For this reason, we have 
largely switched to a drier silage, which also allows 
for winter bale grazing where we can store the bales 
in the field directly and not need to use machines to 
move feed. Contracting out the work on our neigh-
bour's land is the cheapest way to secure winter 
feed for us.

In winter fencing is an issue and needs monitor-
ing with snow depth, however, a cordless drill and 
old drill bit allows for erecting spike-footed fencing 
in pretty much all conditions. The Fjellko was his-
torically sent to the mountains to graze and browse 
in the winter, returning to the lower lying pastures 
in the summer months, as was common in different 
parts of Europe in the past.

Given the high cost of winter feed, determining 
how long to raise the beef animals will be a critical 
factor in the overall economy. By targeting early 
May birthing, raising animals to around 250 kg 
hanging weight (after head, legs, skin, blood and 
guts are removed) at around 18 months, having 
only been fed through one winter is our ideal target. 
This allows provisions for the cows and the current 
year's calves to be carried over winter, with all the 
previous year's calves being taken for beef before 
the second winter. In this manner it may be pos-
sible to keep them on for another couple of months, 
but careful observation is required to ensure they 
do not lose condition as the winter begins.

MIlKIng on PASTuRE

Milking out on pasture allows for lower stress han-
dling, needs less labour inputs and keeps manure 
in the field where it belongs. Innovations in mobile 
dairying equipment mean this can be a reality for 
both tiny and micro-scale dairies. The leading 
manufacturer of micro-dairying pasture milking 
parlours is Mototecha based in Lithuania, with cus-
tomers globally. The initial investments for monile 
milking equipment are relatively low and work can 
be more effective. Separating the calves at night is 
the biggest initial challenge, and may be easier in the 
farm centre where shelter and more robust fencing 
can be employed. Cows are creatures of habit, and 
the initial investment of training both the calves and 
cows to the system pays off in the overall efficacy 
of the day-to-day operations. Cows pass through 
the field parlour with the target of only 8 litres of 
milk per cow per day in the enterprise detailed 
here before they are reunited with the calves. The 
calves then have free access until the evening, when 
they are again separated overnight. Other models 
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Bale grazing keeps machine use minimal: we do not own a tractor.

Building an intimate relationship with your animals pays off in easeful 
moves and lower stress on the animals.

Young animals are trained to electric fence from the beginning.

of mother bonded or calving exist, yet all giving 
the cow and her calf the opportunity to experience 
a  much closer and more natural relationship. By 
focusing the efforts on yoghurt making, the enter-
prise works without a huge demand for milk from 
the cows. The machinery and subsequent running 
costs to make 100 litres of yoghurt a day are signifi-
cantly cheaper than larger models, and meeting the 
regulations will also be significantly simpler.

A  6 bay mobile milking parlour, pumps and 
milk tank set up costs around €11,000. The frame 
is mounted on a hydraulic chassis for raising and 
lowering for pasture moves, and the unit can be 
moved with an ATV. Each milking point has sort-
ing gates, and the unit has plumbing and lighting 
installed. A mobile diesel powered generator runs 
the pump system, and can also be mounted onto 
the milk tank trailer. An end cabinet houses the 
washing system. If the milk is processed within 2 
hours of milking, it does not need to be chilled to 
meet EU regulations, saving a big investment and 
running cost. An old trailer can be used to carry 
milk to the dairy, which is constructed in an old 
wagon lined in vinyl. By building a ramp beside the 
wagon, the milk can be dropped into the pasteuris-
ing unit via gravity to reduce the need for pumps or 
handling. It is a well thought out and neat design 
which minimises stress to the animals and keeps 
manure out on pasture where it belongs. 

REPlACIng THE HERd

Intensive systems focus on maximum production 
per cow in the herd. This involves formulating their 
diet to provide ‘optimal’ nutrition and confining 
the cows. Typically nowadays the cows are housed 
indoors throughout their lactation period and may 
be put to pasture during their 60-day dry period 
before calving again. Around these parts, robotic 
dairies are standard, and in the free stall style barns, 
cattle have free access to feed and water and choose 
when they approach the robot to milk themselves.

To maintain lactation, a dairy cow must obviously 
be bred and produce calves. Depending on market 
conditions, in the industry, the cow may be bred 
with a dairy or a beef bull. The heifers descended 
from the dairy breeding may be kept as replace-
ment cows for the dairy herd. If a  replacement 
cow turns out to be a poor milk producer she will 
then go to slaughter for beef. Whilst modern dairy 
cow meat is typically regarded of low quality and 
is often used in processed food, this is something 
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the small herd owner may have much more lever-
age with from a breed perspective. Male calves can 
either be used later as breeding bulls or sold and 
used for veal or beef. It is typical to begin breeding 
heifers around 13 – 14 months of age. Whilst cows 
can live to 20 years, those raised for dairy rarely 
live more than around 6 years or so, when they will 
be marketed for beef. These animals may be sold 
due to reproductive problems or common diseases 
such as mastitis. In the mother-bonded calf rear-
ing operation described here you might expect the 
cow's productive life to be 8 to 12 years.

THE CoST of REPlACIng 
BREEdIng CoWS

In a  small-scale ethical focused dairy, the culling 
and replacement cycle will depend much more on 
your holistic context, and as maximising milk pro-
duction is not the sole objective, the herd will likely 
end up with more older cows. I have not written the 
replacement costs into the sheets for this enterprise, 
but it is something that needs to be factored in. 
Essentially, the cost of rearing a  replacement cow 
can be offset by the beef sales of any culled animals. 
In an industrial production system, the retention 
and cull rates will be much higher, due to the fine-
line management relating to costs and production, 
which might run in the order of 15 – 20% of the gross 
income annually. In a  more ‘human-scale’ dairy, 
as long as a cow is calving a healthy calf annually 
and is able to wean the calf and supply the required 
excess of milk, she is economically productive.
In the most intensive modern production, a  cow 
may live for fewer than 3 lactations. Over 90% of all 
dairy cows are slaughtered for 3 main reasons:
•	 Infertility defined by failure to conceive and 

reduced milk production. Cows are at their most 
fertile between 60 and 80 days after calving. 
Cows remaining ‘open’ after this period become 
increasingly difficult to breed, which may be due 
to poor health. Failure to expel the afterbirth 
from a previous pregnancy, cysts and infections 
of the uterus are common causes of infertility.

•	 Mastitis is a  persistent and potentially fatal 
mammary gland infection. Mastitis is recognised 
by a reddening and swelling of the infected quarter 
of the udder, and the presence of pus in the milk. 
Treatment is possible with long-acting antibiotics 
but milk from such cows is not marketable until 
drug residues have left the cows body. 

Hydraulic lift to enable easy movement even by an ATV.  
Image courtesy Mototecha.

A mobile dairy and milk tank can be a low-cost way to get started in 
pasture-based dairying. Image courtesy Mototecha.

Milking in a  low-stress and low-cost way with no manure problems 
Image courtesy Mototecha.
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•	 Lameness caused by persistent foot infection 
or leg problems causing infertility and loss of 
production. High feed levels of highly digestible 
carbohydrate cause acidic conditions in the cows 
rumen. This leads to laminitis and subsequent 
lameness, leaving the cow vulnerable to other 
foot infections and problems which may be 
exacerbated by standing in faeces or water soaked 
areas.

Many of these issues are the result of, or are certainly 
exacerbated by, the industrial production model. The 
small-scale producer enjoys reduced stress in rearing 
and handling and has much more resilience and 
flexibility in the management of the herd. Even in an 
ideal situation where the herd replacement creates 
no loss of revenue, it still requires a lot of planning, 
observation and forethought.

HEAlTHIER AnIMAlS And  
BETTER RElATIonSHIPS

Calves that are feeding naturally from their mothers 
will show increased weight gain during the suckling 
phase, as they are receiving more milk and the last 
milk output, which contains a  lot more fat. Female 
calves that are suckled by their mothers also show 
better development after weaning, calving at an 
earlier age and have a  higher milk performance 
during the first lactation. The presence of the mother 
cow also improves the calf ’s weight gain, and they 
show better social behaviour. There is much less 
stress for both cow and calf and this will translate to 
better immune systems and lower susceptibility to 
disease and infections.

Any calf that has been reared by its mother typically 
makes a  more confident mother itself, as you might 
expect. Running this nature of operation with much 
more intensive observation and human interaction 
means that many of the developmental problems that 
might lead to culling in the industry are eliminated. 
The herd will be much calmer and more docile when 
reared in this way, and even if a more aggressive animal 
is acquired and brought into the herd, it will eventually 
become calm and relaxed.

A  little closer attention needs to be paid to the 
udder and teat condition of cows that are being 
milked and suckled, but it is likely that all problems 
associated with calves trying to suckle each other will 
be eliminated. Ultimately allowing calves and cows to 
exhibit the natural behaviour will result in healthier 
happier animals with a much longer productive life 
span.

RESTRICTIng MIlK  
fRoM CAlvES

How to handle the calves is perhaps the most chal-
lenging element of this enterprise. The system you 
ultimately decide to employ will depend on the 
equipment you use, the characteristics of the herd 
and your personal preferences. There are three main 
types of practice that are distinctly different the 
industrial approach which involves briefly suckling 
on the mother cow during the colostrum phase.
•	 Long-term restrictive suckling with additional 

milking is where the cows and the calves are 
bought together twice a  day specifically for 
suckling. Usually only the mother cow's own calf 
suckles but it can also be managed in a way that 
other calves can suckle as well.

•	 Long-term suckling with unlimited access and 
with additional milking is where the cows and 
the calves have contact with each other for several 
hours per day or unlimited contact. Cows might 
be milked once or twice a day.

•	 Long-term suckling during the whole suckling 
period without any additional milking is where 
the cows are permanently together with between 
two and four acting as foster cows' calves. After 
a  short suckling period with their own calves, 
only the mothers whose calves have moved on to 
a  foster cow are milked. The foster cows can be 
milked again after weaning or in the next lactation 
period.

There are many different approaches to management, 
which include whether the calves and cows meet 
before or after milking, if there is a set time period for 
that meeting in relation to milking and whether the 
cow goes to meet the calf or the calf comes to meet 
the cow. Additionally, there are different weaning 
processes ranging from calves that are allowed 
to suckle until they are weaned, to calves that are 
separated before weaning and are either suckled on 
a foster cow or bucket feeder.

Milking once a day is sufficient for the milk yield 
required and keeps operating costs and time to 
a  minimum. A  clear system needs to be developed 
to handle both calf rearing and milk production. The 
process requires either separating calves for a period 
of time each day, or using udder nets to prevent the 
calf from accessing all of the teats. During the first two 
months the calf may have unrestricted access for 24 
hours a day as the excess milk will still yield enough 
for the production. Between 8 and 12 weeks the 
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calves may be slowly weaned, either being removed 
from the mother for a  few hours at the time in the 
beginning, or restricting access to part of the udder. 
This is where using an udder net can prove useful for 
a  small operation: the calf is allowed to empty one 
quarter before two quarters are milked, and then the 
remaining quarter is available for the calf afterwards. 
It may be 5 or 6 months until the calves are separated 
from their mothers and it may be as long as 8 to 10 
months before they are fully weaned. Production 
figures and animal development will have to be con-
sidered to make the ideal targets, with calves weaned 
fully somewhere between 6 – 10 months. As long as 
milk production can be balanced to supply the dairy 
then the resulting weight gain beef production from 
the cow’s milk is significant.

Some farms operate this kind of dairy with 24 hour 
cow-calf access and find that the calf leaves enough 
milk to supply the dairy, but typically a  calf with 
unrestricted access may end up consuming up to 30 
litres a  day which is unsustainable for the dairy. If 
restricting access to the udder is not possible, physi-
cal separation will be needed, and this adds the level 
of complexity in a pasture-based approach. It is most 
common to use a barn for this purpose, but it adds 
a lot of labour time that could be saved by restricting 
access to the udder. If calves are to be separated over 
night, they need to be kept in sight of their mothers 
and be able to respond to their calls.

From a  modern dairy perspective, the low yield 
of milk would not be economically viable, but the 
direct sales of high quality grass-fed dairy make it 
possible to balance the perceived losses. Small farm-
ers need to avoid producing commodities as a rule of 
thumb, as they essentially render you out of control 
of your business. It is only this high level of care and 
intimate management that can create the marketing 
conditions for selling milk and milk products at the 
premium it arguably should cost. However, there are 
other benefits of this approach. The herd is healthier 
and happier, with higher levels of successful repro-
duction and very low costs. Beef can be finished at 18 
months as opposed to 24 – 30 months that might be 
typical otherwise. Replacement heifers can be served 
at 13 – 14 months of age, which may be up to half the 
age otherwise, and cows can have up to double the 
productive lifespan of a modern dairy cow.

A yogHuRT-foCuSEd dAIRy

A dairy can be very simple. The pasteuriser is han-
dling the milk processing so sinks, workbenches and 

a Coolbot powered walk-in cooler are the main items 
needed to complete the dairy. This needs to be easily 
cleaned and kept sterile, so a waterproof lining and 
good drainage are vital. Just like operating a slaughter 
facility, hygiene protocols are more important than 
the actual set-up.

The same machinery and infrastructure needed 
for making set yoghurt could be used to pasteurise 
milk (you cannot sell raw milk in the EU commer-
cially), as well as making cheese. Cheese is clearly 
an option and would not require much more labour 
or investments. The focus on yoghurt production in 
this enterprise is due to the ease of consolidating the 
enterprise, and the ease of milk handling with simple 
low-cost infrastructure a machine like this presents. 
There is 20 L a day of excess milk in the enterprise 
plan, which could be sold as pasteurised milk to for 
additional revenue. 

A machine with a capacity of 100 litres is still a large 
investment at nearly €14,000, but larger capacity 
machines are much more expensive to purchase and 
to run. Plevnik in Slovenia supply this yoghurt/milk 
pasteurising machine, which has a thermostat that runs 
between 4 – 100°C, allowing different cooling processes 
to be carried out in the same machine easily. It is about 
the largest you will find that is still easy to install, and 
that requires no external heat source like hot water or 
steam for heating or cold water supply for cooling. It 
runs on 3-phase electricity and uses a  small glycol 
loop for cooling. A touch screen control panel allows 
everything to be set up precisely as you need, essentially 
automating the process.

Milk is heated to 93°C to pasteurise it, then cooled 
to around 43°C where the yoghurt starter culture is 
added. The mixing cycle continues until the cultured 
milk is poured out into the desired serving size con-
tainers. A net is fitted to the bottom of the kettle and 
enough water is added to cover the heat sensor, then 
the containers are stacked back inside. The kettle 
is kept around 43°C for the next 3 hours to set the 
yoghurt, at which point the containers are moved 
into storage into the chiller and the dairy is washed 
down.

Once the herd is established and the production 
becomes regular, the combined sales of yoghurt and 
beef make this a  really nice enterprise that can be 
run by a couple, with the possibility to run another 
complimentary enterprise on the side. It is important 
to note with the figures laid out here that the produc-
tion may take 2 – 3 years to scale up from the initial 
starting herd size, buying in more animals from the 
beginning will require larger investment. I  present 
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the operation in this format as it represents the 
way I would approach it, and indeed how we have 
approached all out enterprises, building them up 
with our customer base over time. Even with that 
in mind, 50% of the yoghurt is sold wholesale to 
ensure it is constantly moving. Revenue can obvi-
ously be improved by direct sales to restaurants or 
schools, etc. Milk and cheese are potential side-
lines, with milk being the easiest to fit into a good 
workflow, as it can be bottled at an early stage in the 
yoghurt making procedure. Any waste milk, whey, 
etc. makes excellent pig food if it is too much to 
be consumed in the household. The processing and 
butchering side of the beef enterprise is all taken 
care of off the farm, with packaged meat returning 
and sold directly to customers. Upcycling cheap second-hand infrastructure opens up possibilities on 

the farm; from dairying to mushrooms, slaughter to storage facilities.

The finished product; converting sunlight to grass to yoghurt.

Optimising the size of production to the available machinery can make 
work flows and economics functional. Image courtesy Plevnik.

Mobile infrastructure has cost and functional benefits. This equipment 
opens up the world of dairy to small farmers Image courtesy Mototecha.

Packaged yoghurt is set in the machine over a few hours before chilling 
down and going out to customers directly from the farm.
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Micro-dairy Enterprise Sheet
BASE DATA (GENERAL) To convert Swedish Krona (SEK) to € divide by 10

Category Parameter Unit Value Notes

Currency
Swedish 
Kronor 
(sek)

Taxation VAT (Food Products) 12%

Payroll Tax 31.42%

Hourly Rate for Employee

160 sek 
(excl. 
payroll 
tax)

ENTERPRISE LEVEL LABOUR STRUCTURE

Day Year

Labour 
Requirements Milking human-hour / herd 1.5 360

Cleandown human-hour / herd 0.5 120

Moves and seperating human-hour / herd 0.3 200

Milk transfer human-hour / herd 0.5 120

Processing human-hour / herd 2 480

Cleaning Dairy human-hour / herd 1 240

Winter feeding human-hour / herd 0.6 119

Winter bedding human-hour / herd 0.3 59

ENTERPRISE LEVEL COST STRUCTURE

Category Parameter Unit Value Notes

Feed and Feed 
Supplements Minerals/Sale SEK/ Month 300

Water SEK/ Month 333

Electricity SEK/ Month 2,000

Silage SEK/KG 0.6
For overwintering 
feeders and 
breeding stock

Sales and 
Distribution Fuel SEK / month 1,083 NOTE: Split 

between enterprises

Inspection SEK / year 5,000

Advertisement SEK / month 3,333

Packaging SEK 
In 
slaughter 
costs

Winter Provisions Bedding SEK / herd/ month 3,300
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Freezer rental SEK / year 15,000
Averaged across 
year due to changing 
volume demand

Slaughter Fees

Kill fee, Butchering fee 
and Vacuum Packing 
packed into 1kg detail 
bags

24 SEK/KG hanging weight

Slaughter Transport per cow 150

ENTERPRISE LEVEL REVENUE STRUCTURE

Category Parameter Unit Value

Beef Sales Price Sale price (Ex. VAT)
Half/ Quarter 
Cow sales price 
(Kr/KG)

107

Yoghurt Retail 
Price SEK/ Liter Liter 30

Yoghurt Wholesale 
Price SEK/ Liter Liter 15

# Milk Production per day Liter 120 233 days milking

Yoghurt 
Production per year Liter 23,300

Beef animal 
average 
Performance

Average Hanging weight KG 250 Head, skin, guts and 
feet removed

Average meat per 
animal to customer KG 162.5 65% of hanging weight 

is cuts

# Beef animals #carcasses annually 14

HERD COMPOSITION

Category Parameter Unit Value Notes

Herd Details #cows milking cows 15

#calves annually calves 15

Winter feed needs AU Animal Units 23 15 cow-calf pairs, 
calves 6 months old

Summer grazing AU Animal Units 38
15 cow-calf pairs, 
calves spring born. 15 
yearlings

Additional bull 
needs AU Animal Units 0 Mob breeding with 

yearlings

WINTER FEED COSTS

Category Parameter Unit Value Notes

#Days/ year KG silage/ 
AU/ Day

Days of winter 
feeding 150 23

KG needed 23 KG/AU KG/Year 79,350
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KEY FINANCIAL FIGURES

Category Variable Unit Value Notes

Feed Costs 150 days @ 23 AU SEK 47,610

Electric use SEK 24,000

Bedding SEK 40,000

Running costs Fuel SEK 13,000

Hoof care SEK 6,290

Sales and 
Distribution Advertising SEK 40,000

Freezer rental SEK 15,000
Average of 
changing volume/ 
rental annually

Slaughter/pack/transport SEK 73,920 14 animals total

Inspections and dairy SEK 12,000

Revenue 767,675

Direct Sales Yoghurt SEK 349,500

Wholesale Yoghurt SEK 174,750

Beef SEK 243,425

OVERALL FINANCIAL VIABILITY

Enterprise Profit SEK 495,525

Overall Revenue SEK 767,675 (Ex. VAT)

Overall Cost SEK 272,420 (Ex. VAT)

Financial Return 
on Own Work 
(no additional 
Employment)

Hourly Rate for Own Work 
(Incl. Payroll Tax)

SEK / human-
hour 292 1698 hours

Hourly Rate for Own Work 
(Excl. Payroll Tax)

SEK / human-
hour 222

Financial Return 
(given Full 
Employment)

Additional Cost for Full 
Employment (1698 hours) SEK 357,041 (Inc. payroll tax)

Profit with Full 
Employment SEK 138,214 18%
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PASTURED
LAMB

ENTERPRISE AT A GLANCE

Some Basic Costs

Field Operations

Sales Prices

Investments

€3,000
€4,500
€1,200
€1,200
€15,000

€ 30,900

Livestock trailer
Fencing
Watering lines/ drinkers
Bale feeders
Livestock

Total

35%
23%
23%

13%
3%
3%

Pasture moves
Winter feeding
Managing 
deep litter
Lambing
Shearing
Transport Key Financial Figures

€35,238

€10,407
€12,800

Off-site slaughter
+ packing fees
Winter feed costs
Ruminating costs

Financial Overview

€116,740
€67,345

€49,395

Revenue
Running cost

Enterprise NET

954 hrs 
Annual Total

Investment NET
€30,900 €49,395

Time
954 hrs

Quick Overview

Time

€28.00 Full butchering 
per whole lamb

€17.50 Full lamb 
vacuum packed

€12.40/Kg Average price for 
1/4 lamb vacuum packed

€12.00/Kg Average price for 
1/2 lamb vacuum packed

€11.60/Kg Average price for 
1/2 lamb loose box

€10.70/Kg Average price for 
whole lamb loose

€4.00 Pen box 
packing whole lamb

€37.50 Slaughter fee

PLANNED GRAZING
AND CONTRACTORS
CUTTING/ BALING SILAGE

Lambs taken at end of 
growing season and not 
carried over the winter

55 ha

280
EWES

12
RAMS

500
LAMBS/ YR

ANIMAL UNITS TO WINTER FEED

SILAGE WINTER FEED

€60.00/Ton Silage

318 tons

19 Kg
AVERAGE 
HANGING WEIGHT

60%

€235 €228 €220 €203

25%

10% 5%

INCOME/ SALES DISTRIBUTION

1/4 LAMB 1/2 LAMB 1/2 LAMB
LOOSE 
PACKED

WHOLE
LAMB

LOOSE 
PACKED

Gross Per LambGross Per LambGross Per LambGross Per Lamb

€8.50 Raw skin sale price

Winter tunnel 6,500€
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Pasture raised lamb (and mutton) are possibly one of the more challenging enterprises to make economical for a small farmer.

Pasture-Raised lamb

The average life-span for sheep is 10 to 12 years. 
Mature female sheep (ewes) generally weigh 
between 50 – 70 kg. Mature male sheep (‘ram’ if 
uncastrated and a  ‘wether’ if castrated) generally 
weigh between 60 – 110 kg, depending on breed. 
Typical gestation periods range from 144 to 152 
days. Meat breeds usually have a shorter gestation 
period than fine wool breeds. Warmer ambient 
temperatures and high nutrition levels may shorten 
the gestation period by a couple of days.

The sheep we have had have raising have been 
mixed meat and hair sheep, but for scaling up the 
enterprise, I would breed Texel rams onto Suffolk 
ewes. Suffolks are a  large English breed of sheep 
and Texels originate from the Netherlands and 
are heavy muscled but lean, highly prized for their 
carcass quality. The resulting cross exhibits good 
characteristics and both parent breeds are suited to 
our climate. Suffolks show good maternal instinct 
and milk supply, and they are hornless. We have 
never had more than 50 sheep on the farm. This is 
true for all extensive herbivore enterprises, as we do 
not have the space to expand. Sheep are often held 
to keep the landscape open in Sweden and many 

people have a  small homestead flock, or access 
to friend's or neighbour's flocks. Selling a  large 
volume of relatively high priced grass-fed meat in 
a  rural location is challenging without expanding 
beyond our selling radius. 

When managing the breeding list, and any subse-
quent cull list, you should require the ewes to have 
2 lambs with excellent meat conformation annually. 
Lambs must grow on pasture alone with no con-
centrated feed to reach an average 38 kg live weight 
over the summer. Lambing can happen out on the 
pasture with minimal interference. It is important 
that lambs drink colostrum very soon after birth 
to ensure their immune system is robust. Whilst 
minimum interaction is best, lambing is obviously 
a period when a lot of observation is necessary. Ear-
tagging is least stressful when carried out within 72 
hours from birth. 

Sheep need at least eight hours of grazing time 
per day. As ruminants, our sheep eat only grass. We 
do not feed our sheep grains. The lambs obviously 
take longer than their grain-supplemented coun-
terparts to reach a  set weight. Not only are grass, 
forbs and tree forage the natural food for sheep, the 
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simplistic a notion, as sheep also very happily graze 
tall grasses, but keeping them together does work 
well. Sheep will graze very close to the ground if 
allowed, and this can damage the pasture if you do 
not plan the timing well. It is also worth consid-
ering that grazing too short increases the parasite 
pressure for sheep, as they are found in highest 
concentrations close to the ground. Well-planned 
moves and rest periods mitigate parasite build up. 
Very rich pastures filled with clover, for example, 
can cause bloat when the plants are very wet with 
rain or dew.

Sheep should always have access to clean, fresh 
water although, in the humid landscape we have 
here, they rarely drink save in really hot weather, 
obtaining most of their needs from the dew on 
the forage. Minerals should always be available to 
your sheep and are an essential part of nutritional 
maintenance, especially in Sweden where we have 
a  distinct lack of selenium. We use salt/mineral 
blocks, as this is the cheapest approach to a scien-
tifically balanced offering. If you keep sheep and 
goats together, make sure that the minerals you use 
are specified for both because goat minerals con-
tain copper, which can be toxic to sheep. 

A sheep’s nutrient requirements for maintenance 
(the amount of nutrients it must consume daily 
to neither gain nor lose body weight) are around 
1.7% of body weight in dry matter. A  ewe that is 
not pregnant or nursing lambs does not have very 
high nutritional requirements. A ewe’s nutritional 
requirements do not change during breeding, 
unless you wish to ‘flush’ her. Flushing is the term 
for improving the ewe's body condition prior 
to breeding, and is accomplished by providing 
supplemental feed to ewes prior to and during the 
early part of the breeding season. In conventional 
production, this is usually achieved through grain, 
but moving sheep to a  better quality pasture will 
also accomplish the same thing. Whilst flushing 
increases ovulation rate and subsequent lambing 
rate, it is not necessary to flush ewes that are already 
in good body condition or when ovulation rates are 
already naturally high.

A  ewe’s nutritional requirements during early 
and mid-gestation rise to 2.5% of body weight in 
Dry Matter, then during late gestation with twins 
this rises to around 2.7% of body weight in dry 
matter, where 70% of foetal growth occurs during 
the last 4 to 6 weeks of pregnancy. It is important 
to consider that for a  pasture based lambing in 
spring the ewes will be on winter feed the whole of 

Rigid upright electric fencing is the way to go with sheep and lambs. It 
remains vertical even on undulating and tough terrain.

A flerd, or combined flock and herd, utilising a higher proportion of the 
available forage than either species would alone.

marketing aspect of pasture-raised animals is the 
main leverage point for the small farmer. Despite 
this, it is difficult to make good returns on sheep 
in this country. With all the enterprises detailed 
in this book, sheep are the odd one out in terms 
of sales inputs. You will notice the sales time has 
been left out of the enterprise sheets, and this was 
deliberately done. This is due to the advancement 
of buying-club sales, which are our preferred sales 
approach for all our products, detailed in Chapter 
21 at the end of the book. Our sales time is very 
efficient and spread across all enterprises simulta-
neously. This enterprise requires a  lot more time 
put into sales, relatively speaking, to achieve the 
revenue described. From our rural situation, our 
sales radius would increase by a  factor of 2 or 3 
(from 50 km up to 150 km) in order to sell the vol-
ume of lamb in the enterprise sheets at the end of 
the chapter.

The best sheep pastures include some clovers and 
mixed grasses. Timothy is a good choice amongst 
the grasses, and makes ideal hay also. Sheep can be 
run in a  ‘flerd’ (along with cattle) in a  really nice 
dance, as sheep tend to utilise more of the lower 
part of the plant left by the cows. It is perhaps too 
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their 5 month pregnancy in our climate. They will 
enter pregnancy in great shape in autumn, but it 
is vital the silage/ hay/ haylage you plan to feed is 
of good quality. Adequate nutrition is also neces-
sary to increase ewe condition to assure adequate 
milk production. Inadequate nutrition at this stage 
can result in pregnancy disease, lighter lambs at 
birth, increased postnatal losses and impacting the 
mothering ability and milk production. A  ewe’s 
requirement for calcium also increases during late 
gestation and nutritional requirements are highest 
during lactation, especially if the ewe is nursing 
twins or multiple births. The ewes will need 3.9% 
of body weight in dry matter, and if timed well they 
can be on new pasture after a period of transition.

It is important to understand the risks associated 
with feeding silage to sheep. Fortunately, most of the 
risk can be controlled at harvest with proper man-
agement. The greatest risk is presented by a common 
bacteria found in soil called Listeria monocytogenes, 
which can cause listeriosis. Unfortunately sheep 
(and goats) are more prone to listeriosis relative to 
cattle, so silage quality is critical in disease preven-
tion. It is important to minimise the amount of soil 
that is mixed with the forage, since most mistakes 
occur either with procedures such as excessive 
tedding of forage, (turning and aerating the hay 
to speed up the process of hay-making), or baling 
during excessively muddy conditions. Additionally, 
it is also critical to ensure  good fermentation to 
prevent proliferation of any Listeria present and to 
also ensure the best possible silage product. Keys to 
good fermentation revolve around the exclusion of 
air during processing and storage; dense bales for 
baled silage, dense packing for precision-cut silage, 
moisture less than 40% for all silage, air-tight stor-
age with minimum 6 layers of stretch wrap plastic 
for balage, tight impervious cover for precision 
cut, and protection of plastic from damage during 
storage. When soil content is minimised and good 
fermentation conditions are met, listeriosis is rare 
and the risk is far lower than the reward of much 
higher quality forage. If in doubt, give the bale to 
cows or pigs.

WInTER HouSIng

While ewes up to 65 kg need at least 1.2m2, heavier 
rams need slightly more space in any communal 
indoor space. Barns are ideal, but polytunnels with 
side panelling make cheap and effective winter 
shelter. Snow is of no concern with the body heat 

If you do not have a large enough barn then polytunnels make cheap 
and effective shelter for sheep. Image courtesy First Tunnels.

Low cost hurdles are used for loading, sorting, tagging and shearing work.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



472

presence of wolves in our area. If you do not have 
major predator threats like this, the ideal fencing to 
use for sheep is 1.2 m high woven-wire fencing with 
small enough mesh that the animals (especially if 
horned) cannot get their heads caught in. 

The ‘flight zone’ is the term for how close you can 
get to an animal before they start moving. Flight 
zones are bigger for animals that have not been 
handled very often. Sheep move when you enter 
their flight zone. The closer you get, the faster they 
will move away. When you want to move sheep, 
you can manage their speed by how close you get 
to them. Likewise, if you want the sheep to stop 
moving you can just step out of their flight zone. 
The two imaginary ‘balance’ lines dictate how the 
sheep will move if you move through those lines. If 
you are alongside the animal and move forward, it 
will move backward. If you move back, it will move 
forward. If you are in front and move to the left, 
it will move to your right. These same principles 
apply to cows and other animals, and are worth 
observing in your day to day activities. Building an 
intimate relationship with your flock will pay off in 
daily moves and in loading operations.

CATCHIng And MovIng SHEEP

It is easier to catch a sheep if it is part of a mob, rather 
than by itself. Catching sheep is also much easier in 
a pen! We keep a couple of dozen portable metal 
hurdles for times such as shearing, ear tagging, 
separating a  nursing ewe if necessary or loading 
for transport, etc. The smaller the pen, the better, 
as there will be less stress. You can catch a  sheep 
in a  field paddock if you are just making a  quick 
inspection, but if you are handling more than one 
sheep then using a pen made of hurdles is recom-
mended. Get the sheep into a corner, extending your 
arms to make a visual barrier. Approach the sheep 
slowly and calmly. The sheep may try to escape but 
will probably not move away from the wall or fence, 
so its moves can be anticipated. If you can, come 
up quickly through the ‘blind spot’ directly behind 
the sheep. Take hold under the chin. You should 
not grab and hold the wool as this causes pain and 
distress. Do not chase the animals, as sheep that 
are repeatedly chased become flighty, stressed and 
difficult to work with. It is best to leave the flock for 
30 minutes to relax and settle down.

Consider using a neck or leg crook, which gives 
you a longer and much more accelerated reach when 
catching sheep. This is recommended especially for 

generated by livestock. For a flock up to around 300 
ewes, such as in the enterprise plan here, relatively 
low-cost commercial polytunnels up to 360m2 are 
available for €6 – 7,000 across Europe. Larger struc-
tures will start to raise the cost dramatically due to 
the steel required in the structure.

HAndlIng SHEEP

We use electric netting with rigid plastic vertical 
strands for sheep or flerds. These are ideal for 
containing lambs, and many nets can be used 
simultaneously with a portable energiser thanks to 
the wide spacing of the mesh and the lower strands 
not being electrified. It is important the lambs 
are trained to the fence quickly to make handling 
easeful. When working with sheep, like any animal, 
be calm and gentle in your approach. Sheep are 
suspicious animals by nature and will spook easily 
if you make sudden loud noises or movements. 
They are creatures of habit and if they respect the 
fencing, daily pasture moves are very simple affairs. 
In addition to the mobile field fencing, we have 
wolf and lynx fence around each field due to the 

Balance lines indicating the counter-movement of an animal.

Handler’s position to
stop movement

Handler’s position to
start movement

Balance line

Edge of flight zone

Blind spot

Balance line

90

45

60
A
B

The flight zone of a sheep, same principle applies to other stock.
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a foul-smelling discharge and antibiotics will be the 
only option. Sheep can have dental issues especially 
as they age when their teeth develop sharp points. 
If your sheep are demonstrating exaggerated jaw 
movements when eating or going off feed, a quick 
dental check is necessary. Having access to tree 
forage at times throughout the year can help avoid 
dental issues.

Upper respiratory infections include any condi-
tion that affects the sheep’s breathing, including the 
nose, trachea and windpipe and lungs. Symptoms 
include nasal discharge, excessive coughing or 
sneezing, loss of appetite, and raised body tempera-
tures. If any of these symptoms occur, consult with 
a veterinarian immediately. 

Bloat is a  serious condition commonly caused 
by overeating grain or new pasture. Whilst grain 
is never going to be an issue for the grass-fed pro-
ducer, changes between winter and spring forages 
are the biggest potential risk. Do not put sheep out 
on new pasture until their digestive systems have 
adjusted. Be especially careful to prevent bloat if you 
have fields of rapidly growing plants such as clover. 
Gradually introduce sheep to new pasture over one 
week by feeding them some of the new pasture for 
a few days along with their regular hay. Then, turn 
them out for only a  few hours at a  time, making 
sure that the field is not too wet. A wet field is more 
likely to cause bloat than a dry field. If you use grains 
to feed other animals, make sure they are stored in 
a  place that is completely inaccessible. Sheep will 
gorge themselves on grain, which leads to bloat 
and grain poisoning. The first obvious symptoms 
of bloat are distension of the rumen of the left side, 
laboured breathing, and signs of discomfort such as 
kicking, grinding teeth and profuse salivation. Any 
evidence of bloat should be deemed an emergency: 
you should contact your veterinarian immediately. 
You might consider having bloat remedies on site at 
all times when you house ruminants, because a vet 
may not be immediately available. 

Parasites thrive in areas that are cool and damp. 
Parasite infestation is one of the most important 
health issues with sheep (and goats) and many have 
developed resistance to the treatments most com-
monly used in modern farming. This is important 
to factor in if bringing animals from another farm 
into your flock. There are many different parasites 
of sheep, and these vary from country to coun-
try. The symptoms are just as diverse, and so you 
need to visually inspect the flock daily and watch 
for unusual signs or behaviours and call a  vet if 

sheep with horns. Neck crooks are preferable to leg 
crooks as these are more likely to damage the leg 
or the udder. Sheep are surprisingly strong. In the 
pen, the easiest way to keep a sheep still is to stand 
it against the fence and hold it with your knees and 
a hand under the chin. To lead and walk a sheep, 
you can stand over the shoulders with a leg either 
side of the sheep and your hand under the chin, 
controlling it with pressure from your knees. If you 
are tall enough, walk the sheep forward by squeez-
ing it with your knees or squeezing the top of the 
tail with one hand, keeping your other hand under 
the sheep's chin. To sit the sheep up, hold the sheep 
against your braced knees with one hand under 
its chin and one on its rump, then turn the sheep’s 
head to the rear with one hand while forcing the 
rump down against your leg with the other hand. 
When the sheep is no longer standing, lift the front 
legs and sit the sheep securely on its rump. With the 
sheep ‘sitting up’ like this it is comfortable enough 
for the animal while it essentially immobilises it 
and allows inspection of feet, teeth, udder, etc. and 
is a good position to begin shearing.

CoMMon HEAlTH PRoBlEMS foR 
SHEEP

Sheep need to be shorn once a year in the spring. 
Hire a  professional shearer if you are not experi-
enced, and ideally find someone who is willing to 
teach you. Shearing is also a good time to check the 
hooves and teeth of the animals. Sheep typically 
need to have their hooves trimmed every 6 – 12 
months, depending on the ground they are on, and 
neglecting hoof trimming can lead to lameness and 
infection. Hoof trimming for sheep is a simple pro-
cedure, you can use a hoof trimmer or metal shears. 
We tend to do this at the time we shear when the 
hurdles and handling of every animal make it prac-
tical. You should avoid grazing on wet and muddy 
areas of land, as prolonged exposure can lead to 
more serious hoof issues, including foot and hoof 
rot. If you observe sheep, you will see they actively 
avoid getting wet and muddy feet if they can. Hoof 
rot is a  bacterial infection of the hoof. It is more 
prevalent during wet seasons or when sheep spend 
long periods of time on wet ground, which softens 
the hooves and feet and makes them more prone 
to openings. One or more hooves can be infected 
at any time. Symptoms include lameness, swelling 
between claws, and an elevated temperature. If left 
untreated, the foot will begin to decay, creating 
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necessary. We try to avoid standard practices like 
worming the whole flock. We feel it is better to cull 
out animals susceptible to worms, etc, and thus 
improve the average health of the whole flock. By 
treating the whole flock you are constantly damag-
ing the resilience of the whole flock (or herd) for 
the sake of a weak animals. 
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BASE DATA (GENERAL) To convert Swedish Krona (SEK) to € divide by 10

Category Parameter Unit Value Notes

Currency Swedish 
Kronor (sek)

Taxation VAT (Food Products) 12%

Payroll Tax 31.42%

Hourly Rate for Employee
160 sek 
(excl. payroll 
tax)

ENTERPRISE LEVEL LABOUR STRUCTURE

Day Year

Labour 
Requirements Pasture moves human-hour / 

herd 1.5 270

Winter feeding human-hour / 
herd 1 180

Winter bedding and 
maintainance

human-hour / 
herd 1 180

Lambing monitoring human-hour / 
herd 100

Shearing human-hour / 
herd 24

Transport handling human-hour / 
herd 20

ENTERPRISE LEVEL COST STRUCTURE

Category Parameter Unit Value Notes

Feed and Feed 
Supplements Minerals/Sale SEK/ Month 416

Silage SEK/KG 0.6 Contracted

Sales and 
Distribution Transport SEK / year 9,870 Contracted

Inspection SEK / year 5,000

Advertisement SEK / month 3,750

Packaging SEK / year In slaughter 
costs

Winter Provisions Bedding SEK / herd/ 
month 3,330

Freezer rental SEK / month 1,250

Averaged across 
year due to 
changing volume 
demand

Slaughter Fees
Kill fee, Butchering fee and 
Vacuum Packing packed 
into detail bags

725 sek/ lamb @ 19kg hanging weight

Kill fee, Butchering fee and 
loose packed 590 sek/ lamb @ 19kg hanging weight

Pasture-Raised lamb Enterprise Sheet
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ENTERPRISE LEVEL REVENUE STRUCTURE

Category Parameter Unit Value

Lamb Sales Price Sale price (Ex. VAT)
Quarter lamb 
vacuum packed
(Kr/KG)

154

Half lamb vacuum 
packed
(Kr/KG)

135

Half lamb loose 
packed
(Kr/KG)

110

Whole lamb loose 
packed
(Kr/KG)

105

Animal 
performance Average Live Weight KG 41

Average Hanging 
Weight KG 19 Head, skin, guts and 

feet removed

Average Trimmed 
Cuts KG 14.25 75% of hanging weight 

is cuts

#carcasses annually 500

HERD COMPOSITION

Category Parameter Unit Value Notes

Herd Details # Ewes lambing Ewe 280

# Lambs Lambs 500

# Rams Rams 12

Winter feed needs AU Animal Units 58.4 Ewes and rams

Summer grazing AU Animal Units 86.4

WINTER FEED COSTS

Category Parameter Unit Value Notes

Days of winter 
feeding #Days/ year 180

KG silage needed KG/Day 1,769 Ewes and rams
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KEY FINANCIAL FIGURES

Category Variable Unit Value Notes

Winter Feed Costs 180 days SEK 191,108

Winter bedding SEK 40,000 Deep litter

Mineral SEK 5,000

Running costs Fuel SEK 7,480

Shearing SEK 6,290

Sales and 
Distribution Advertising SEK 45,000

Freezer rental SEK 15,000
Average of changing 
volume/ rental 
annually

Slaughter/pack/transport SEK 352,375 500 animals total

Sales distribution % of sales KG per unit SEK/KG

Quarter lamb detail packed 60 3.5 154

Half lamb detailed packed 25 7.1 135

Half lamb loose packed 10 8.8 110

Whole lamb loose packed 5 18 105

Revenue 1,042,407

Quarter lamb detail packed SEK 657,888

Half lamb detailed packed SEK 240,469

Half lamb loose packed SEK 96,800

Whole lamb loose packed SEK 47,250

Raw hide to tanner SEK 42,500

OVERALL FINANCIAL VIABILITY

Enterprise Profit SEK 493,954

Overall Revenue SEK 1,167,407 (Ex. VAT)

Overall Cost SEK 673,453 (Ex. VAT)

Financial Return 
on Own Work 
(no additional 
Employment)

Hourly Rate for Own Work 
(Incl. Payroll Tax)

SEK / human-
hour 517 954 hours

Hourly Rate for Own Work 
(Excl. Payroll Tax)

SEK / human-
hour 394

Financial Return 
(given Full 
Employment)

Additional Cost for Full 
Employment (954 hours) SEK 200,599 (Inc. payroll tax)

Profit with Full 
Employment SEK 293,355 25%
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PASTURE
RAISED BEEF

ENTERPRISE AT A GLANCE

Basic Costs

Herd Statistics

Sales Prices

€433.00 Processing + 
packing beef animal

Investments

€0.80/Kg Slaughter Fee 
(kill, gut, skin)

€0.65/Kg Butchering Fee

€21,000
€1,175
€1,800
€2,500
€800
€2,500
€1,800
€6,500

€38,750

Livestock
Fencing
Feeders
Water lines
Plumbing
Hurdles
Barn conversion 
Winter shelter

Total

40%
20%
20%

11%
3%
2%

Pasture moves
Winter feed
Bedding + winter
maintenance
Calving
Tagging
Transport +
Loading

Key Financial Figures

€766
€189
€475
€1,500
€500
€4,680
€4,000
€1,850
€2,100
€3,219

Salt + minerals
Electricity
ATV Fuel
Freezer rental
Inspections
Bedding
Advertising
VET/hoof care
Castrations
Transport

Financial Overview

€81,201
€37,444

€43,756

Revenue
Running cost

Enterprise NET

COWS
42

CALVES
78 Animal units in summer

40

YEARLINGS
(Run for one winter + two summers)

40 894 hrs 
Annual Total

Investment NET
€38,750 €43,756

Time
894 hrs

Quick Overview

Time

€60/Ton Silage

€11.40/Kg 20Kg Mixed boxes

€10.70/Kg 30Kg Mixed boxes 

€11.90/Kg 10Kg Mixed boxes 

PLANNED GRAZING AND HAYLAGE/ 
SILAGE. CUTTING AND BAILING 
BY CONTRACTORS

55 ha BULLS
2

330
TONS WINTER FEED

ANIMAL UNITS IN WINTER

18 MONTH LIVE WEIGHT

416 Kg

250 Kg

30 Kg20 Kg10 Kg

177 Kg
AVERAGE HANGING WEIGHT CUTS

Direct sales distribution

50% Mince
25% Stewing beef, cured meat
15% Rump steak, roast beef, inner thigh, flank steak
10% Fine details, steak, entrecote

35%45% 20%

7,070 Kg
ANNUAL PRODUCTION

54
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The trade-off of our small-framed native dual purpose breed is lower weight gain than modern beef breeds, yet double the fat and protein in the 
cow’s milk with half the forage consumption. In a whole-cost accounting perspective, the highest yielding breed may not be the most economic.

Pasture-Raised Beef 

We are breeding Hereford onto native Swedish 
Fjallko. The latter is a small-frame polled (they have 
no horns) mountain cow, of significant cultural 
heritage, that has actually won awards for best beef 
in this country. The cattle are well adapted to a harsh 
environment and forage well on poor pasture. This is 
a sideline enterprise for us due to lack of land access, 
and so the enterprise detailed here is scaled beyond 
what we do by 4 or 5 times. We are working with 
the available landbase and scaling on the neighbours 
land. As with the sheep enterprises, these extensive 
enterprises have the most variable investment 
costs due to purchasing stock. A lower cost way to 
develop such enterprises may be to lower the initial 
investment and grow the flock or herd over a  few 
years using another enterprise such as poultry to 
cash flow things and improve pasture in the shorter 
term.

If you aimed to set up a dedicated beef operation 
you might use more conventional beef breeds. The 
economy can only be realised with a small beef herd 
through direct sales of premium grass fed beef. The 

Hereford’s temperament is quite docile thus allow-
ing easier handling than other cattle breeds. The 
meat quality is very good, rivalling that of Angus, 
another British breed known for its marbling (intra-
muscular fat). Many Hereford cattle are naturally 
polled after deliberate breeding techniques in the 
past. Whilst the choice of breeds is perhaps strange 
from a  beef producer's perspective, we value the 
hardiness and milk qualities of the Fjallko, who also 
consume less forage than most other breeds. The 
offspring of the cross have access to very high fat 
and protein milk and benefit from the larger frame 
of the Hereford. The Fjallko is principally a dairy 
breed, although would have been dual purpose 
like many cows in older times. Average milk yield 
is approximately  5,500 kg  of milk per  lactation; 
some cows may give  11–12,000 kg. The milk has 
a high butter-fat content of approximately 4.5%, and 
a  protein  content of about 3.6%; it is particularly 
rich in κ-casein B and is suitable for making cheese. 
With winter feed being the main cost, we only want 
to carry the animals through a single winter, raising 
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animals to 18 months. If you are working on a larger 
land base with more animals you are likely to be 
selling wholesale, and then it is worth considering 
the breeds very closely as margins will be very tight. 
We are focused on entirely direct-marketed grass-
fed beef, and sell directly to the consumer in order 
to achieve the numbers. This is an enterprise where 
more work needs inputting into the sales than the 
actual day-to-day management of the herd. It is 
important to point this out, because the sales time 
is not factored into the comparative analysis as we 
favour the drop-off sales approach we use for our 
sales, which is split evenly across all enterprises,  
(see Selling Your Produce on page 617). If you were 
direct marketing this amount of meat as a couple, 
one of you will spend a significant percentage of the 
working hours on sales.

HAndlIng CATTlE

Alarmed, over-excited and upset cattle can be dan-
gerous. Agitated cattle often bellow loudly and paw 
the ground with their hooves. The head and tail 
positions of cattle also give clues as to the animal’s 
state of mind. A  bowed head tucked down and 
in to the body is the tell-tale sign of antagonism. 
Things that will upset cattle include hunger and 
thirst, dogs barking or loud engines, strange objects 
in their surroundings, being chased or cornered 
or encroaching into their flight zone, especially 
around the head. 

If you move animals to inspect or sort them, 
always give them time to settle down. For the small 
farmer, building a more intimate relationship with 
your animals is the best way to avoid all manner of 
problems, and it is this constant daily interaction 
and observation that leads to on-point decision-
making. Cattle are creatures of habit and relax 
easily with familiar surroundings and people. Your 
voice is a  tool when working with animals, and 
gentle, low rhythmical tones will help settle cows 
down. Most importantly, your voice lets the cattle 
know where you are. Remember that a cow's eyes 
are on either side of their head. This means that 
whilst they have a wide range of vision, they cannot 
judge distance when seeing from one eye. Along 
with the fact they cannot see directly behind them 
at all, if they detect movement to the side or the 
rear, they will spook. However, if you always talk, 
they can hear you, they will know where you are 
and are more likely to feel calmer. Cattle have good 
memory. They learn quickly and they soon work 

out who frightens them and who treats them well. 
Be particularly mindful in situations that may be 
stressful. The same principles of the flight zone and 
balance points as discussed in the section on sheep 
apply to cattle, so familiarise yourself with this.

Never underestimate the speed, power or accu-
racy of a  kick from cattle. Either stand well back 
and out of range or turn side-on and get in very 
close to the flank. If there is space between you and 
the animal, the kick will speed up before it hits you. 
It is always a  good idea to wear steel toe capped 
boots, if there is a risk of being trodden on. 

Accidents happen every year with bulls, and can 
be fatal. A bull can kill you when he is being playful 
just as easily as when he is angry. Bulls are likely 
to become more dangerous the older they get, and 
bulls reared or kept in isolation present the biggest 
risk. Never turn your back on a  bull. The playful 
aggressiveness of a yearling shifts to defensive ter-
ritorial aggression as a 2–3 year old. Avoid handling 
bulls alone. There are logical exceptions, such as 
excellent bull facilities where no direct contact is 
needed. Ideally you will want to use bulls that pro-
duce docile offspring, and send aggressive bulls to 
slaughter. As a purchaser, you must inspect animals 
yourself, but keep in mind people rarely sell their 
best animals. From an ethical perspective, avoid 
selling your problem animals to another farmer! 
General recommendations for bull-to-cow ratios 
are 1 bull to 20 – 30 females. An older bull can 
serve up to 30 cows, with a yearling bull perhaps 

Without a barn space polytunnel based structures can suffice as a low 
cost option. Image courtesy Ag Polytunnels UK.
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Retail Cuts Cut and packaged Kg

Rump Steaks 42.5

Rump Roast

Sirloin tips

Cubed steak

Mincemeat

Sirloin Sirloin steak 15.9

Stewing steak

Mincemeat

Short Loin T bone steak 14.2

Stewing beef

Ground beef

Flank Flank steak 7.1

Ribs

Mince meat

Rib Rib eye steaks 15.9

Rib steaks

Back ribs

Stewing beef

Mince meat

Belly Skirt steak 12.4

Ribs

Mince meat

Chuck Chuck Roast 44.3

Steak

Rump 24%

Sirloin 8%

Flank 4%

Short Loin 8%

Plate 7   %Rib 9%

Brisket 6%Chuck 25%

Shank 4%

Suet & Hanging Tender 4%

The basic cuts from a beef animal.

A Breakdown of the Butcher's Cuts (420 kg live weight)

Stewing beef

Mincemeat

Brisket Brisket 10.6

Shank Soup bone 7.1

Stewing beef

Mince meat

Suet Suet 7.1

Hanging steak

Total Hanging weight 252

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



484

20. Working at the small scale, where an intimate 
relationship can be developed with the animals, 
the risks are far slimmer than working with large 
herds and big cattle crushes, etc. 

WInTER HouSIng

As a  guideline, animals up to 250 kg require at 
minimum 2 m2, 400 kg animals need at least 2.6 
m2, and that rises to 3.1 m2 with larger animals up 
to 600 kg in any communal indoor space. Barns 
are ideal, because cattle produce a  huge amount 
of heat and urine/manure, posing a humidity risk. 
With 40 cows and calves over the winter in this 
enterprise, you need to plan for the size require-
ments when the calves will leave the barn. If born 
in spring on pasture, the target weight at 6 months 
when they require barn space will be 160 kg, rising 
to 280 kg by the end of the long winter. Regulations 
require continual outdoor access, and if the cattle 
are bale grazing throughout the winter to minimise 
labour and bedding inputs, you still need around 
250 m2 of housing. If you do not have an existing 
barn and cannot afford the investment of building 
one, a  polytunnel with robust side panelling is 
an option. Snow is of no concern with the body 
heat generated by livestock. Relatively low-cost 
commercial polytunnels up to 360 m2 are available 
for €6–7,000 across Europe. The sides need secure 
panelling to stop damage, and ceiling venting 
should be installed through the plastic to ensure 
adequate removal of moisture. Dedicated livestock 
housing polytunnels have developed over the last 
decade or so, and with cattle it is preferable to 
have ridge venting as pictured on page 482. Larger 
structures will start to increase the cost dramati-
cally due to the steel required in the structure.

SEllIng THE CuTS

Obviously not all of the cow makes it to the 
table. On average, a 420 kg steer will only weigh 
approximately 60% of it’s live weight once it makes 
it to the hanging rail. Nearly 40% is lost during 
the slaughter and dressing procedure as a result of 
the animal being bled and the hide, head, hooves, 
viscera, lungs and heart being removed. The 
remaining 60% is known as the hanging weight, 
and is what slaughter and processing fees are based 
on here. However, the loss does not stop there. 
Once the carcass is on the rail, it begins to shrink 
as moisture is lost. Along with any fat and bone 

removed during the cutting , this accounts for an 
additional loss of approximately 18%. In summary, 
a steer weighing 420 kg live will average around 250 
kg hanging weight, and 177 kg in retail cuts: steaks, 
roasts, ground beef, stew beef, etc. Selling in boxes 
of 10, 20 and 30 kg is ideal for general household 
storage capacities and consumption habits. The 
division of a  whole animal must be managed to 
ensure you sell everything in a  balanced ratio to 
avoid selling all the finest cuts and being left with 
less desirable parts. Consumers across the Western 
world are now generally patterned into buying 
chicken breast or sirloin steaks, which is hard 
to work with as a  small producer. This principle 
should also be explained to the customer and meat 
boxes can be divided up to account for the whole 
animal:

•	 50% Mincemeat
•	 25% Stewing beef, lower grade steaks or cubed 

meat
•	 15% Rump steak, roast beef, inner thigh, flank 

steak
•	 10% Fine steak and fillets, entrecote, roast beef

BEnEfITS of gRASS-fEd BEEf

The leverage point for all small farmers is quality, 
locality and freshness. More and more people are 
constantly becoming aware that industrial produc-
tions are supplying unnatural and concentrated 
feeds to animals that never evolved to eat those 
foodstuffs, and that it is impacting human health as 
a result. Combine that with the growing exposure of 
inhumane and unhygienic conditions of industrial 
slaughter facilities, and you arrive at a  booming 
scene of local integrity food. It is always going to 
be much harder for a small farmer to compete with 
larger livestock enterprises. It is tough to make a 
small farm work with larger animals, especially if 
you did not inherit an extensive land base. It is why 
poultry has become so important for us and many 
other small farmers: we can raise many birds in a 
very small farm. Yet the demand for pasture-raised 
ruminants is there, and all the enterprises in this 
chapter are still very small scale relatively. They 
make up the extensive enterprises, suited to those 
who already have a  larger land base, or places 
where land is available to rent at a low cost.  These 
enterprises generally require less time inputs than 
intensive enterprises, but require a lot more land to 
achieve the same economic result.
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The qualities of truly grass-fed beef are important 
points to communicate to customers when direct 
selling for premium prices. The health benefits of 
eating herbivores raised carefully is clear: lower 
amounts of total fat with higher portions of 
total omega-3 fatty acids and a  healthier ratio of 
omega-6 to omega-3 fatty acids. Studies also show 
grass-fed beef is higher in vitamins B1 (thiamin), 
B2 (riboflavin), vitamin E and higher levels of beta-
carotene (whilst in itself not an essential nutrient, 
it is a precursor of vitamin A). Studies show higher 
amounts of minerals like calcium, magnesium and 
potassium, iron, zinc, sodium and phosphorus. 
More recent studies indicate higher amounts of 
conjugated linoleic acid (CLA), a potential cancer 
fighter, along with higher amounts of vaccenic acid 
that the body can transform into CLA.

CullIng HEIfERS And CoWS

The same principles apply to replacing cows as 
discussed in the micro-dairy section. Whilst the 
industry has finer lines and tighter production 
targets, a  small herd focused on direct sales of 
premium grass-fed product, and possibly heritage 
breeds, may have more flexibility when it comes to 
managing the replacements in the herd. Cows will 
likely have a  longer productive life, but any cows 
that remain empty or that experience calving diffi-
culties will have to be considered for replacement. 
Ultrasound pregnancy testing allows earlier diag-
nosis of pregnancy and might be useful in making 
earlier tactical culling decisions, but adds vet-
erinary costs. If managed well, the cost of replacing 
cows can be offset by beef income, so again this 
replacement cost is left out of the financials due to 
the complexity of management possibilities.

If cows are consistently pregnant, cull on 
physical factors such as unsound feet and legs, 
damaged or lost teeth, previous calving difficul-
ties or inability to wean a calf. Cows over 10 years 
of age need more thorough observation. In order 
to achieve a  targeted rate of genetic progress and 
change in herd structure, a defined culling policy 
is needed for older cows. You might consider how 
to achieve a balance between the number of older 
cows in their optimum productive years, around 
3 – 6 years, and the influx of new generation heif-
ers as replacements. The cull list does not require 
removing animals immediately, so this can be used 
to carefully balance the numbers. If an older or 
less desirable cow is required during a  change in 

the age structure or rebuilding of the herd, it can 
be re-mated and managed as part of a  separate 
group from the main herd, even if just on paper. If 
retained, animals on the cull list should be grown 
to an adequate weight for beef to manage the cash 
flow accordingly. In this enterprise, the aim is to 
carry calves through one winter only and the tar-
get sales weight is far below what a  conventional 
beef producer would be targeting with intensive 
feed rations. That is a  benefit of direct sales and 
the market demand for organic and grass fed meat. 
Heifers intended as replacement breeders should 
be selected for their ability to:

•	 reach critical mating weight at the desired date
•	 become pregnant
•	 deliver a healthy calf unassisted
•	 rear a calf to a satisfactory weaning weight
•	 re-conceive within 82 days of calving to 

maintain a 365 day calving interval

When determining the number of replacement 
animals, bear in mind that some may need 
screening out with the criteria above. If too few 
heifers are retained, the size and age structure of 
the breeding herd cannot be maintained from year 
to year.

CullIng RATE

The culling rate in the herd is determined by the 
heifer retention rate. In an industrial operation, 
high culling rates are made possible when the 
heifer retention rate exceeds 60–80%, which is 
only achieved with a high degree of reproductive 
efficiency. This can only happen when short joining 
periods are achieved. Most beef producers restrict 
the mating period to around 9 – 12 weeks, aiming 
to get as many of the cows pregnant during the first 
three weeks of mating, so that they will have a good 
chance of conceiving again early in the next joining 
period. The restricted spread in calving enables 
more controlled management. The aim is to have 
high numbers of heifer calves that have enough 
growing days to achieve the critical mating weight. 
It also requires adequate nutrition is available from 
weaning to mating, and then from mating to calving 
to facilitate return to oestrus in first-calf heifers and 
mature cows. Replacement heifers consume more 
high quality pasture per calf born than older cows. 
Whilst heifers lower the average age of the herd, 
they may be more labour-intensive at calving and 
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wean lighter calves. In conventional wisdom, high 
culling rates are beneficial to optimise genetics 
through high selection pressure on poor producers, 
and by reducing the average age of the herd natural 
attrition is minimised. If higher numbers of older 
cows can be sold then the retained heifers are 
increasing in value relatively. Some of this approach 
can be translated for the small producer, but it is 
less critical to remain so flexible within the herd, 
as there is less need to change directions to exploit 
market opportunities. Again, this is a  corollary 
of not producing for the commodity market. The 
rate of attrition will be much higher in a large herd 
with higher performance targets and subsequently 
higher stress, and a  small producer may require 
far lower retention rates. From a  conventional 
perspective, if you start with 500 heifers, you would 
look at attrition through the lens of the following 
example. 

Let us assume a 88% pregnancy rate to three oes-
trus cycles, 2% annual cow mortality, 3% of cows 
calving fail to wean successfully and there are no 
herd replacements: After 8 years, only 112 of the 
initial 500 cows remain in the breeding herd. This 
means that, assuming a  fertility rate of 88% and 
a heifer retention rate of 40%, only 12 surplus old 
cows can be culled to retain a 500 cow herd. This 
lies behind retention rates of 40 – 80% that might be 
typical in the industry to increase selection 

pressure on the cow herd. In a  small and holisti-
cally managed herd we are not starting with 
a  herd focused entirely on maximum production 
necessarily: you see the production figures are 
very low for beef standards. Instead, it is aimed at 
a low-stress natural approach, and we would expect 
very low disease and mortality. We can also expect 
a much longer productive life from every cow and 
higher pregnancy rates of more like 95%. As such 
the replacement strategy can be balanced annually 
on a cow-to-cow basis, keeping the cash flow stable 
and even. Poor reproductive efficiency (aside from 
disease) can be attributed to failing to meet the 
nutritional requirements of breeding herds at par-
ticular times in their breeding cycle. By selecting 
appropriate animals for the climate and landscape 
we farm, much of the typical problems described 
above can be limited. In the whole cost accounting 
perspective, this is of most sense over the longest 
perspective.

Natural rate of attrition in a 500 cow herd without culling

Year 0 1 2 3 4 5 6 7 8

500 
heifers 415 344 286 237 197 163 135 112
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BASE DATA (GENERAL) To convert Swedish Krona (SEK) to € divide by 10

Category Parameter Unit Value Notes

Currency
Swedish 
Kronor 
(sek)

Taxation VAT (Food Products) 12%

Payroll Tax 31.42%

Hourly Rate for Employee

160 sek 
(excl. 
payroll 
tax)

ENTERPRISE LEVEL LABOUR STRUCTURE

Day Year

Labour Pasture moves human-hour / herd 1.5 360

Winter feeding human-hour / herd 1 180

Winter bedding and 
maintainance human-hour / herd 1 180

Calving monitoring human-hour / herd 100

Tagging human-hour / herd 24

Transport handling human-hour / herd 20

ENTERPRISE LEVEL COST STRUCTURE

Category Parameter Unit Value Notes

Feed 
and Feed 
Supplements

Minerals/Sale SEK/ Month 638

Silage SEK/KG 0.6 Contracted

Sales and 
Distribution Transport SEK / year 32,194 Contracted

Inspection SEK / year 5,000

Advertisement SEK / month 3,330

Packaging SEK / year
In 
slaughter 
costs

Winter 
Provisions Bedding SEK / herd/ month 7,800

Freezer 
rental SEK / month 1,250

Averaged across 
year due to 
changing volume 
demand

Slaughter 
Fees Kill fee 8 SEK/kg (Kill, Gut, Skin and feet removal) Hanging 

weight

Butchering and packing fee 6.5 SEK/ kg (plus 7Kr per bag) Hanging weight

Pasture-Raised Beef Enterprise Sheet
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ENTERPRISE LEVEL REVENUE STRUCTURE

Category Parameter Unit Value % of sales

Beef Box Sales 
Price

Sale price (Ex. 
VAT)

10 kg Box vacuum 
packed
(Kr/kg)

119 45

20kg Box vacuum 
packed
(Kr/kg)

114 35

30KG Box vacuum 
packed
(Kr/kg)

107 20

Beef Box Sales 
Weights and 
Income

Unit Number of boxes per 
year

Total KG of 
meat Income (Ex.VAT)

10 kg Box 318 3,180 378,420

20 kg Box 124 2,480 282,720

30 kg Box 47 1,410 150,870

Animal 
performance

Average Live 
Weight kg 416 18 months

Average Hanging 
Weight kg 250 Head, skin, guts and 

feet removed

Average Trimmed 
Cuts kg 177

#carcasses 
annually 40

HERD COMPOSITION

Category Parameter Unit Value Notes

Herd Details # Cows 42

# Calves per year 40

# Yearlings carried 
over 40

Yearlings culled 
at 18 months, 2 
summers and 1 
winter

# Bulls 2

Winter feed needs AU Animal Units 56

Summer grazing AU Animal Units 78

WINTER FEED COSTS

Category Parameter Unit Value Notes

Days of winter 
feeding #Days/ year 180

Kg silage needed kg/Day 1,916 30% DM
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KEY FINANCIAL FIGURES

Category Variable Unit Value Notes

Winter Feed Costs 180 days SEK 200,448

Winter bedding SEK 46,800 Deep litter

Mineral SEK 7,660

Running costs Fuel SEK 4,750

Hoof and health SEK 18,500

Sales and 
Distribution Advertising SEK 40,000

Freezer rental SEK 15,000
Average of 
changing volume/ 
rental annually

Slaughter/pack/transport SEK 173,000 500 animals total

Sales distribution # of boxes 
annually

Kg annually
(tot 7,084 
kg)

% of all sales

10 kg Box 318 3,180 45

20 kg Box 124 2,480 35

30 kg Box 47 1,410 20

Revenue 812,010

10 kg Box SEK 378,420

20 kg Box SEK 282,720

30 kg Box SEK 150,870

OVERALL FINANCIAL VIABILITY

Enterprise Profit SEK 437,566

Overall Revenue SEK 812,010 (Ex. VAT)

Overall Cost SEK 374,444 (Ex. VAT)

Financial Return 
on Own Work 
(no additional 
Employment)

Hourly Rate for Own Work 
(Incl. Payroll Tax)

SEK / human-
hour 489 894 hours

Hourly Rate for Own Work 
(Excl. Payroll Tax)

SEK / human-
hour 372

Financial Return 
(given Full 
Employment)

Additional Cost for Full 
Employment (894 hours) SEK 187,983 (Inc. payroll tax)

Profit with Full 
Employment SEK 249,583 31%
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PASTURED
RAISED VEAL

ENTERPRISE AT A GLANCE

Basic Costs Sales Prices

€80.00 Average calf cost

€306.00 Average slaughter cost
+ Pack fee per calf

€0.38 Litre of Milk

Investments

€16.70/Kg 30Kg Mixed Box

€11,280
€3,500
€1,820
€380
€1,000
€1,500
€2,000

€21,480

Field shelters
Mobile milk bar
Portable fencing
Energiser
Miscellaneous feeding gear
Walk-in chiller
Water lines

Total

8%
9%
56%

27%

Feeding
Pasture moves
Maintenance +
Cleaning
Sales

Key Financial Figures

€6,180
€6,703
€565
€300
€21,434
€756
€2,400

Calf purchase
Milk cost
Minerals
Bedding
Slaughter Fees
Electricity
Freezer Rental

Financial Overview

€82,456
€38,714

€43,742

Revenue
Running cost

Enterprise NET

€17.20/Kg  20Kg Mixed Box

€17.80/Kg 10kg Mixed Box

Investment NET
€21,480 €43,742

Time
839 hrs

Quick Overview

Time

PLANNED GRAZING 
SUMMER ONLY

SLAUGHTER

AT 6 TO 8 MONTHS

AVERAGE COST
PER CALF

TONS OF VEAL
PER YEAR

AVERAGE INCOME
PER CALF

50% Mince
25% Stewing/ Cuts
15% Rump/ Roast 
10% Details

Meat Box Composition Meat Box

839 hrs 
Annual Total

15 ha
Pasture

70

Calves
ARRIVING APRIL–MAY

MOBILE PASTURE SHELTERS

x12

MOBILE MILK BAR

210 L 329 L
WEANED AT 8-11 WEEKS

Milk Consumption
Per Calf

OCT–NOV

€562

5–6.5

€1,187
DIRECT SALES APPROACH

Field Operations
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PASTURED
RAISED VEAL
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Veal comes with mixed public perceptions due to poor husbandry and rearing conditions in the past. I think there is a strong ethical and 
economic case for pasture-raised veal, especially for new livestock farmers with limited capital to invest.

Pasture-Raised veal

In 2014 when we moved onto our farm, a large 
modern dairy was constructed in the village. With 
a preference for rearing and breeding our heritage 
breed mountain cows, I have often wondered about 
the unwanted male calves down the road, and have 
considered the possibility of a ‘summer only’ veal 
operation.  Not only does this eliminate the need 
for expensive winter feed, it makes ethical and 
geographical sense. It is one way a small farm can 
increase the kinetic energy of pounding hooves, 
animal impact, by carrying a relatively larger 
amount of young animals on the same space that 
would be required by adult cattle.  I have grown up 
with some negative connotations with veal, from 
rearing and handling conditions to the fact the 
animals are slaughtered relatively young. I have 
been reflecting on this more and it is a fact that all 
domesticated farm animals are harvested young. 
Our pastured poultry is slaughtered at 8 weeks. 
Most pork on the market is only 5-7 months old, 
and lamb less than a year. Even those who chose 
to avoid meat tend to eat butter or other dairy 

products, and so the ethical case for raising veal on 
pasture is simple to make.

Veal has traditionally been a by-product of the 
dairy industry, with male calves considered of low 
economic value as they cannot produce milk and 
typical dairy breeds considered unsuitable for beef 
production. Veal always carried stigma where I 
grew up, due to poor husbandry conditions. The 
practice of raising young calves in tiny veal crates 
was banned across the EU in January 2007.  Here 
in Europe the biggest producers of veal are France, 
the Netherlands and Italy.  Veal generally describes 
male calves raised up to 8 months, and rosé beef, 
sometimes marketed as ‘young beef ’ being calves 
raised to between 8 and 12 months of age. Most of 
the veal produced in continental Europe is ‘white 
veal’: meat from calves aged eight months or less, 
which are fed a low-iron powdered milk-based 
diet. This diet is designed to keep their flesh pale in 
colour. By EU regulation, their diet must include a 
minimum amount of roughage from the age of two 
weeks in order to enable the calf ’s rumen to develop 
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easily across the pasture.If a sales agreement can be 
obtained from a local dairy farmer, calves can be 
taken at around 2 weeks of age, with the aim to feed 
them milk for a further 6 to 9 weeks. Communi-
cation with the dairy well in advance will give you a 
picture of the time frame over which the calves can 
be secured, depending on their breeding plans. The 
enterprise described here assumes the year’s calves 
are secured within a two-month window at the start 
of the season, with the animals on pasture imme-
diately with simple shelter. If animals are acquired 
April and May, slaughter is planned for October and 
November, eliminating winter feed. The shelters 
are lined with clean straw bedding; hand milking 
begins on an individual basis, making up a large 
time commitment in the initial part of the season.  
In some EU countries, Germany for example, real 
milk must be used to rear calves.  In other countries 
milk formula is used to reduce costs and storage 
logistics.  Some formulas are medicated and others 
are milk-replacements based on soy, which are not 
the natural diet of a calf. Stocks of powdered milk 
formula, whilst being less preferable than whole 
fresh milk, are more easily managed to ensure you 
never run out. If the dairy is located close by, then 
the farmer may well be interested in selling whole 
fresh milk on a daily basis. Here in Sweden, the 
government has recently broken the monopoly 
previously held by the dairy giant Arla, and farmers 
are allowed to sell a certain percentage of their milk 

normally, and the diet must provide a minimum 
amount of iron. If the iron level in a calf ’s diet is 
too low, the health and robustness of the animal 
are compromised. Anaemia damages the immune 
system and causes calves to be weak and lethargic. 

Whilst industry practices may still be question-
able in many cases, in many organic productions the 
calves are able to suckle from an older cow retired 
from the dairy herd. If this is not deemed feasible 
or economic, then milk can be fed and animals 
raised on pasture over the summer months.  With 
the right timing, the resources, investment and 
risk for someone getting into raising livestock on a 
small farm could make veal much more attractive 
than pasture-raised beef.  Cow-calf beef operations 
need a lot of land in order to be self-sustaining, so 
many folks raising beef on small farms tend to buy 
feeder cattle and finish them on their own land. 
This leaves the farmer with little control on how 
the animal was raised up to the point they were 
purchased. Young calves can be raised on milk, 
formula or through a nurse cow and create a much 
more humane and marketable product.  Handling 
the calves from a young age as they are bottle-fed, 
before progressing to larger bucket feeders means 
the animals can be managed without investing in 
specialised handling equipment, such as gates and 
chutes commonly used to restrain larger or ani-
mals with a wild temperament. You do not need a 
big, expensive barn, or even to invest in transport 
equipment to start producing veal. Another benefit 
is that veal is harvested before the animals might 
need to be considered for castration, eliminating 
unnecessary stress and risk of infection.

The cash-flow planning of a veal enterprise is 
arguably much better suited to a new farmer too.  
With two-week old calves costing an average of 
around €80 here, the initial investment is consid-
erably lower than buying feeder cattle or breeding 
animals, and the winter feed costs can be eliminated 
if you can partner with a dairy farm who produce 
spring calves.

BASIC SHElTER nEEdS

Simple field shelters are sufficient to provide ade-
quate shelter in the early season if bringing animals 
out to pasture early in the year. It must provide ade-
quate protection against rain and wind, and bedded 
with clean straw.  In the first weeks the calves will 
spend a lot of time sleeping. Horse shelters are 
suitable structures, and can be moved relatively 

Simple and low-cost mobile structures with wheels or skids are 
adequate for sheltering young calves.
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€2-3,000. Initial feeding begins in pasture-based 
shelters, and calves need to be trained to sheep fenc-
ing. Wires and high-tensile fencing are ineffective 
for such small animals, and should only be consid-
ered once the animals are accustomed to electric 
netting and familiar with the farm. Sheep fencing 
with rigid plastic uprights is our preferred fencing 
due to its ability to stand proud even on undulat-
ing ground, and deploying multiple nets is fast and 
efficient when you are familiar with handling it. 

CoMMon HEAlTH PRoBlEMS WITH 
CAlvE'S

Diarrhoea is the most likely problem with young 
animals, and can be caused by feed, protozoan 
infections such as Coccidia, bacteria such as E. Coli 
and roto-viruses.  Isolation and proper handling 
of any incidents is important, and studying the 
symptoms and life cycle of such organisms is vital.
The single most important tool that farmers have 
to prevent diarrhoea is colostrum. Colostrum 
is the first milk a cow produces after calving and 
it contains vital immunoglobulins that help to 
prevent infectious disease in the calf. Calves, like 
other mammals, are born without a strong immune 
system, as no antibodies can cross the placenta. Each 
calf should receive 3 litres of colostrum, and ideally 
within two hours of birth. As the calf 's first 24 hours 
are up, its ability to absorb immunoglobulins and 
antibodies has diminished to zero.  Therefore, an 

straight from the chill-tank. The enterprise sheet 
in this chapter works with the cost of whole fresh 
milk, which is preferable for ensuring the vitality of 
the young animals.

Calves should be fed individually from a bottle 
for the first day or two as they learn to suckle, 
before progressing to larger buckets or vessels fit-
ted with the same nipples. Handling and bonding 
becomes important for low-stress handling as the 
calves develop. Young calves can be quite demand-
ing, so caution is needed during the bottle-feeding 
phase, especially if working out on pasture where 
the animals will naturally nudge out of habit. It is 
important for the calf that the feeder is positioned 
at the right height. The teat should be around knee 
height, about 60 cm. This puts the calf into a more 
natural feeding position. If the teats are positioned 
too high the calf will pull on the teat and damage 
it, but, more importantly, the oesophagus cannot 
function correctly if the calf is straining.

In the first 2 weeks on arrival, the calves need up 
to four feedings a day. A calf arriving at 40 kg in 
weight will need 6 litres of milk the first day,  with 
this amount increasing steadily. It is a big time 
investment at this point, especially if you are rais-
ing many animals.  After the initial couple of days 
of bottle-feeding, the calves can be put onto mobile 
milk-bars, where all animals are fed at once only 
twice a day.  The milk feeders need to be regularly 
cleaned and sanitised. The are many models on 
the market suitable for this scale of enterprise at 

A low cost mobile milk-bar. Image courtesy Lamp work. Various manufacturers supply mobile milk-bars of different capacities, 
some with integrated cleaning systems. Image courtesy Farmlands NZ.
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pasture based production of veal forms an ethical 
part of regenerative agriculture practice, and also 
may prove to be more suited to new farmers due to 
the economic considerations mentioned previously.

During the studies conducted in Ireland in the 
late 1960s, Friesian heifers were raised on milk and 
data collected over 9, 12 and 15 weeks. This consti-
tutes the weight gain that feeds into the enterprise 
sheets in this chapter. Whole milk was fed at 12.5% 
of body weight for the first week, and at 14.3% of 
body weight from 8 to 28 days. In this particular 
study, whole milk was replaced by skimmed milk 
from 29 to 35 days of age, onwards of which a 
maximum of 11.36 kg of skimmed milk was fed per 
head per day. The forage the animals then went on 
to was predominantly rye-grass with white clover 
in the pasture, this was kept in a vegetative state at 
all times to ensure digestibility. This would differ in 
the way I would approach raising calves, utilising 
the forage available on our farm and neighbour-
ing land, but I would expect the weight gains to be 

agreement and clear communication with the dairy 
farm needs to be reached regarding handling of 
all newborn calves.  When raising larger numbers 
of calves regularly, diarrhoea will occur.  Various 
rehydration solutions are available on the market, 
but you can also make your own by adding  one or 
two eggs and 250 ml of whole yoghurt to milk and 
bottle feed the affected calf.

ConSIdERIng THE EnTERPRISE

Having not raised veal ourselves, the enterprise 
sheets for this chapter are adapted and developed 
from Irish studies in the 1960s [28]. Whilst nearly 
60 years old, the production techniques are similar 
to the pasture-based approach that I would take 
this farm working with the dairy calves available 
locally. I must also credit one of our diligent 
interns, Antonia Beck, who also worked on the data 
sets during a feasibility study focused on her home 
region of Germany. It confirms my stance that 

Weight gain of calves on various feed regimes from 3 to 6 months of age.  Data compiled from: Gleeson, P. (1971). Grass as a 
Feed for Calves. Irish Journal of Agricultural Research, 10(2), 151-159. 
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YIELD AND PROFIT AT DIFFERENT POINTS OF SLAUGHTER
Weaned after 6 weeks

Point of Slaughter Liveweight Slaughterweight Meat yield Revenue 
(SEK) Cost Enterprise 

Profit

Week 15 150.33 90.20 67.65 11,297.30 4,877.27

Week 16 153.48 92.09 69.07 11,534.02 5,113.99

Week 17 156.63 93.98 70.48 11,770.74 5,350.72

Week 18 159.78 95.87 71.90 12,007.47 5,587.44

Week 19 162.93 97.76 73.32 12,244.19 5,824.16

Week 20 166.08 99.65 74.74 12,480.91 6,060.88

Week 21 169.23 101.54 76.15 12,717.63 6,297.61

Week 22 172.38 103.43 77.57 12,954.36 6,534.33

Week 23 175.53 105.32 78.99 13,191.08 6,771.05

Week 24 178.68 107.21 80.41 13,427.80 7,007.77

Week 25 181.83 109.10 81.82 13,664.52 7,244.50

Week 26 184.98 110.99 83.24 13,901.25 7,481.22

Week 27 188.13 112.88 84.66 14,137.97 7,717.94

Week 28 191.28 114.77 86.08 14,374.69 7,954.66

Week 29 194.43 116.66 87.49 14,611.41 8,191.39

Week 30 197.58 118.55 88.91 14,848.14 8,428.11

Weaned after 9 weeks

Point of Slaughter Liveweight Slaughterweight Meat yield Revenue 
(SEK) Cost Enterprise 

Profit

Week 15 161.77 97.06 72.80 12,157.02 5,284.79

Week 16 164.99 98.99 74.25 12,399.00 5,526.77

Week 17 168.21 100.93 75.69 12,640.98 5,768.75

Week 18 171.43 102.86 77.14 12,882.96 6,010.74

Week 19 174.65 104.79 78.59 13,124.95 6,252.72

Week 20 177.87 106.72 80.04 13,366.93 6,494.70

Week 21 181.09 108.65 81.49 13,608.91 6,736.68

Week 22 184.31 110.59 82.94 13,850.90 6,978.67

Week 23 187.53 112.52 84.39 14,092.88 7,220.65

Week 24 190.75 114.45 85.84 14,334.86 7,462.63

Week 25 193.97 116.38 87.29 14,576.85 7,704.62

Week 26 197.19 118.31 88.74 14,818.83 7,946.60

Week 27 200.41 120.25 90.18 15,060.81 8,188.58

Week 28 203.63 122.18 91.63 15,302.79 8,430.57

Week 29 206.85 124.11 93.08 15,544.78 8,672.55

Week 30 210.07 126.04 94.53 15,786.76 8,914.53

Comparing weaning ages and weight gain.  Costs are simplified in this chart to initial purchase of calf, milk and slaughter fees. Enterprise 
profit refers to revenue minus calf cost in this chart.  More complete details in the enterprise sheet in the following pages. Data compiled from: 
Gleeson, P. (1971). Grass as a Feed for Calves. Irish Journal of Agricultural Research, 10(2), 151-159.
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Milk consumption over different weaning periods. Data compiled from: Gleeson, P. (1971). Grass as a Feed for Calves. Irish Journal of Agricultural 
Research, 10(2), 151-159.

    MILK CONSUMPTION AT DIFFERENT WEANING TIMES

6 weeks 9 weeks 12 weeks 15 weeks

Days L/ Sum Amount L/ Sum L/ Sum Amount L/ Sum

21 6 126 35 6 210 56 6 336 77 6 462

7 5 35 14 5 70 14 5 70 14 5 70

7 4 28 7 4 28 7 4 28 7 4 28

Weaning off 7 21 7 21 7 21 7 21

Total amount of 
milk

210 329 455 581

Milk cost per calf 798 1,250 1,729 2,208

similar. As previously mentioned, diarrhoea and 
bloat are potential problems that need constant 
observation.

Interestingly, calves weaned onto grass at an early 
age had no greater belly girth measurements than 
later weaned groups, and in some cases the reverse 
was true. Calves fed with concentrates and hay 
grew no better than purely grass fed animals. The 
studies seem to show that animals with a higher 
grass intake performed better, although this may 
relate purely to the quality of the pasture in that 
year. With calves aged between four and five weeks, 
it was shown that they digest grass as efficiently as 
adult animals, and concentrates only restrict the 
amount of grass they ingest. Beyond 13 weeks all 
calves made satisfactory progress solely on pasture.

A nEW KInd of vEAl

I think it is a good thing that we can start to see 
veal making a comeback in recent years in various 
countries. This hidden side of the dairy industry 
is the responsibility of all who purchase dairy 
products from modern dairies. Veal raised on 
pasture with freedom to move around naturally 
produces pinker meat with more of a beef-like taste 
that older folks may remember from the 1980s 
and 90s. If the stigma surrounding veal is not too 
pronounced in your country, then veal is a fantastic 
low-cost and low-risk way to start farming larger 
livestock on a limited land base. At just over half 
the required land use than the equivalent revenue 

derived from grass-fed beef (where the breeding 
animals and feeders must be housed and fed all 
winter), there is scope for people to connect to 
local dairy operations and be able to offer farmers a 
regular and predictable income for their calves and 
produce high quality meats from a small land base 
with minimal infrastructure and investment. 

Selling veal should be addressed in  much in the 
same way as described for pasture-raised beef on 
page 483. A focus on selling proportionally from 
the whole animal is important to ensure customers 
are informed and educated, consuming in the same 
responsible way you are producing their food.
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BASE DATA (GENERAL) To convert Swedish Krona (SEK) to € divide by 10

Category Parameter Unit Value Notes

Currency
Swedish 
Kronor 
(sek)

Taxation VAT (Food Products) 12%

Payroll Tax 31.42%

Hourly Rate for Employee

160 sek 
(excl. 
payroll 
tax)

ENTERPRISE LEVEL LABOUR STRUCTURE

Day Year

Feeding Milk feeding by bucket drinker. minutes / calve / day 10 Untill weaned off.

Moving One move a day. minutes / herd / day 30

Maintenance hour / month 42

Sales and 
Distribution hour / month 20

ENTERPRISE LEVEL COST STRUCTURE

Category Parameter Unit Value Notes

Calf 
Acquisition Purchase 800

Transport 5,800

Feed and 
Supplements Milk 3.80

Price for 1 L milk 
paid to dairy 
company.

Hay 0.00 No winter feed 
necessary.

Supplements (salt etc.) 5,655.00

Straw Bedding 750.00

Slaughter Slaughter 3,062.00
based on 120 kg 
hanging weight 
(inc vat)

Processing 0.00 Included in 
Slaughter price.

Sales and 
Distribution Freezer Space 200

Delivery (Fuel) 800

Advertisement 25,000

Inspection 4,000

Pasture-Raised veal Enterprise Sheet
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ENTERPRISE LEVEL REVENUE STRUCTURE

Category Parameter Unit Value % of sales

Beef Sales Veal Sale Price 
(Incl. VAT) 167.00

Average meat 
price (60 % mince, 
30 % cuts, 10 % 
premium). (30% 
more than gf beef)

Veal Sale Price 
(Excl. VAT) 149.11 Calculated value.

HERD COMPOSITION

Category Parameter Unit Value Notes

Herd Details Number of Calves 
Acquired Calves 70

Min. Days 
milkfed Days 42

Weaned after 6 
weeks (at 8 weeks of 
age).

Max. Days 
milkfed Days 63

Weaned after 9 
weeks (at 11 weeks 
of age).

Days on pasture Days 168

If on pasture 
after weaned and 
slaughtered at 8 
months.

Max. age at 
slaughter Days 224 Up to 8 months 

classified as veal.

Feed and Feed 
Supplements

Minimum milk 
intake l / calf 210 Weaned off at 8 

weeks.

Maximum milk 
intake l / calf 329 Weaned off at 11 

weeks.

Performance
Average meat 
yield after 4 
months

kg 68

Average between 
weaning off after 6 
and 9 weeks, based 
on years 1965 + 
1966.

Average meat 
yield after 6 
months

kg 80

Average between 
weaning off after 6 
and 9 weeks, based 
on years 1965 + 
1966.

Average meat 
yield after 8 
months

kg 90

Average between 
weaning off after 6 
and 9 weeks, based 
on years 1965 + 
1966.

Mortality % of initial herd / month 1.0%

Paddocks Minimum 
Grazing area m2 140,000 Summer grazing 

only
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KEY OPERATIONAL FIGURES

Category Variable Unit Value

Total Meat Production Slaughter at 4 months kg / year 4,760

Slaughter at 6 months kg / year 5,600

Slaughter at 8 months kg / year 6,300

Total Feed 
Requirements

Milk intake if weaned off at 8 
weeks L / year 14,700

Milk intake if weaned off at 11 
weeks L / year 23,030

Workload Total human-hour 839 hours

Feeding (per calf) human-hour 10.50 hours

Moving paddocks (per season) human-hour 84 hours

Maintenance (per season) human-hour 504 hours

Sales and Distribution (per year) human-hour 240 hours

KEY FINANCIAL FIGURES

Category Variable Unit

Calf Acquisition SEK 61,800

Purchase of Calves 56,000

Transport 5,800

Feed and Supplement SEK 73,437

Milk 67,032

Hay 0

Supplements (Salt lick) 5,655

Straw Bedding 3,000

Slaughter SEK 214,340

Slaughter 214,340

Processing 0

Electricity SEK 7,560

Fencing 0

Cooling Milk 7,560

Sales and Distribution SEK 30,000

Freezer Space per month 2,000

Delivery (Fuel) per month 800

Advertisement per year 25,000

Inspection per year 4,000
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KEY FINANCIAL FIGURES

Category Variable Unit Value Notes

Average costs SEK

Incl. calf 
acquisition, 
bedding, 
supplements, 
slaughter, 
processing, 
electricity, sales 
and distribution.

Average running cost (with 
milk) 393,542 Deep litter

Average running cost per 
calf (with milk) 5,622

Revenue SEK 824,563 Average of sales 
below.

Minimum Sales per year 709,750 Based on slaughter 
at 4 months old.

Maximum Sales per year 939,375 Based on slaughter 
at 8 months old.

OVERALL FINANCIAL VIABILITY

Enterprise Profit SEK 437,566 (Ex. VAT)

Overall Revenue 824,563

Overall Cost 387,137

Average cost per calf 5,531

Average net profit per calf 6,249

Margin 53%

Financial Return on Own Work (given Partial Employment)

Hourly Rate for Own Work 
(Incl. Payroll Tax) 522

Hourly Rate for Own Work 
(Excl. Payroll Tax) 397

Financial Return (given Full Employment)                                                                  SEK

Additional Cost for Full 
Employment 176,313

Overall Cost with Full 
Employment 563,450

Profit with Full 
Employment 261,112

Margin with Full 
Employment (ROI) 32%
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CHAPTER 18 

no-dig Market
gardening
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MARKET
GARDEN

ENTERPRISE AT A GLANCE

Basic Components

Field Operations

200x Beds (10m x 0.75m)

10m, 20m, 30m Caterpillar tunnels

2x Polytunnels

25x Crops

Investments

€8,000
€1,500
€6,500
€800
€600
€6,000
€500
€500
€2,500
€1,500

€28,400

Polytunnels
Lean to green house
Caterpillar tunnels
Row covers
Irrigation
Pond build
Fence/ Wind break 
Wash/ Pack station
Tools
Chiller

Total

5%
5%
14%
3%
2%
26%
46%

Seed flats
Transplanting
Bed preparation
Watering
Direct seeding
Harvest/wash/pack
Maintenance Financial Overview

€53,779
€7,640

€46,482

Revenue
Running cost

Enterprise NET

2,180 hrs 
Annual Total

Investment NET
€28,400 €46,482

Time
2,180 hrs

Quick Overview

Time

COMPOST ANNUALLY
45m³ 

Key Financial Figures

€1,500
€940
€3,000
€480
€220
€1,500

Seeds
Potting mix
Compost
Electric
Packing
Replacing
row covers,
tools, etc.

CSA Sales

€590
€300
€450

Full stake share x 40
Half share x 100
Wonky box x 10
Restaurants—
surplus

Broadfork Seeder Greens HarvesterBed RollerRake

BED SPACE

TUNNELS
(Tomato + cucumber)

1,500m²
350m²

2-3 CROPS PER BED

WORK + SALES HAPPEN
WITHIN 7 MONTHS

FIRST FROST

12th Sept
LAST FROST

28th May

Rocket
Asian Greens
Bean
Broccoli
Beet
Spinach
Cabbage
Carrot
Fennel
Garlic
Green Onion
Kohlrabi
Lettuce
Mesclun Mix
Onion
Radish
Peas
Squash
Swiss Chard
Kale
Turnip
Leek
Tomato
Cucumber
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CHAPTER 18 

no-dig Market gardening

Most vegetable production, even organic, could 
hardly be described as sustainable let alone 
regenerative.  Vegetable production is largely soil 
depleting, and requires constant inputs, which, 
more often than not, involve livestock on other 
farms.  There is scope, as we are beginning to 
demonstrate at our own farm, to close the nutrient 
cycle in a diverse farm:  the winter bedding from 
the animals are now producing enough compost to 
drive the market gardens.  Our approach to market 
gardening is to combine the best planning strategies 
and tools with the best soil care strategies. A no-dig 
approach requires more initial work to create beds, 
but saves time and effort (e.g. almost no weeding 
and less irrigation) by assisting natural processes 
to work for you building rich deep soil. Fertility is 
built from above, mimicking the natural processes 

of how a forest floor or animals on pasture function. 
Worms and other microorganisms are favoured by 
the elimination of tillage, the abundant food supply, 
soil covering and plant roots left in the ground after 
harvesting. A  soil food web results in increased 
flocculation, leading to improved gas and water 
exchange. Flocculation describes the aggregation 
of soil particles that form the basic of good soil 
structure; literally glued together with the exudates 
of bacteria and fungi in particular.

Tillage leads to loss of moisture and tilth (physi-
cal condition of the soil, especially in relation to 
its suitability for seeding or planting), oxidation, 
selects for weeds and all at the expense of time 
and oil. No-dig aims to disturb the soil as little as 
possible, keeping a diversity of living plants in the 
ground as often as possible, including the roots 

The hallmarks of a profitable market garden: Clean, well organised and biologically intensive.
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after crops are harvested. The root systems begin 
to die and decompose, feeding the decomposers 
in the soil. Simultaneously, the new roots of newly 
transplanted crops begin to feed the soil organisms. 
This means there is never a time where there is no 
food for the microorganisms. They have a constant 
food source in the soil. Essentially, if we have access 
to enough compost, we can use this as the mulch 
to keep the soil covered and protected at all times 
without inviting the problems of raw plant mulches, 
e.g. straw, which can lead to major pest problems.

The scientific understanding of these basic soil 
health principles, whilst widely acknowledged, 
means we really need to question our basic produc-
tion practices. Ultimately tillage in all its forms is 
the antithesis of soil health. At Ridgedale, we are 
looking to go ‘beyond organic’, which includes not 
using any ‘organic approved’ chemicals. There are 
a  lot of pesticides and other chemicals allowed 
under organic certification that kill soil life indis-
criminately. We do not want to use inputs that are 
not safe for soil life, wildlife and ultimately humans.

By continually adding compost to the surface, 
over time even heavier clay soils become darker 
with a consistently good tilth of fine but stable soil 
aggregates. Throughout the soil, there is a prolifera-
tion of beneficial fungi and bacteria that help plant 

roots to find the nutrients and moisture they need. 
Most soils contain a  lot of nutrients that remain 
unavailable to roots because of a lack of biological 
activity.

Perennial weeds need clearing by initial mulching 
with compost 15 cm deep. Tilling may be appro-
priate, if time is not on your side. Overwintered 
compost with a tarp can knock out perennial weeds, 
however, if you are planning to grow in beds made 
in the spring, removing the grass turf might be con-
sidered. In this case, it may be wise to lay out rolls 
of packaging cardboard on the bare ground under 
the compost layer to help keep weeds at bay. This 
method requires a large input of resources initially, 
but the annual surface dressing of compost will be 
reduced over time. With our winter bedding, we 
can achieve this entirely on-farm. The initial inputs 
will accelerate the improvement in soil structure 
and are definitely worthwhile for growing good 
vegetable crops. Whilst in other climates, raw mate-
rials such as straw can be used for top mulch and 
on the spot composting appropriately, if slugs are 
a threat, it might be best to forget about it.

We did not intend to run a market garden as an 
enterprise in the beginning. We wanted a kitchen 
garden, and when we arrived at the farm, friendly 
neighbours offered rotten manure and bedding 

The Problems with using Mulch
•	 One major problem with the idea of straw or other raw plant material for mulch is the habitat it creates for  

Spanish slugs Arion vulgaris, which is a big problem here in Sweden. Laying up to 400 eggs a year, they 
are a highly invasive species. Common gardening practices like composting, mulching, etc., can create 
perfect breeding grounds. Slugs are not as attracted to compost as they are to bulky mulches.

•	 Compost as a surface mulch helps with heating the soil in the spring, and extends the season slightly 
at either end.

•	 Direct seeding requires even and fine tilth that cannot be achieved with rough mulches. Whilst there 
are benefits to prioritising transplants to stack more crops in a season, if you want to direct seed, the 
bed surface is important. Time spent clearing beds needs to be factored in.

•	 Investing in a deep initial covering that blankets out weeds eliminates the need for plastic. Covering 
the beds in winter is a good idea. Well kept non-woven landscape fabrics can last a very long time if 
cared for, and can also be cut without fraying, like cheaper woven fabrics.

•	 A strong healthy transplant is more resistant to slugs or flea beetles, so growing out bigger transplants 
can help if you have a pest problem, as well as potentially increasing yields from the same ground. 
Avoiding raised beds or with wood surrounds will help too.
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from just down the road. We had 40 tons of both 
horse and cow manure dropped off. One down side 
was that the horse manure came in different ages, 
so we left some beds unplanted initially. Working 
with what we had available we laid down cardboard 
gathered from local news agents and began to lay 
the framework of the kitchen gardens. Ideally this 
procedure happens in the autumn and is left over 
the winter for spring planting. This allows for some 
degree of incorporation by soil organisms from 
below but also for perennial weeds to be blanketed 
out. We covered the beds and then uncovered them 
within a month, as we began transplanting. We had 
very little weeding to do that season, helped by the 
fact the pathways were also covered with card and 
wood chip. Whilst requiring high inputs initially, 
the time saved weeding was a great help when our 
focus was on other activities getting the farm up 
and running.

CRITICAl fACToRS  
foR SuCCESS

Putting down enough compost to really smother 
tenacious weeds is perhaps the most important 
element in starting out correctly with no-dig. If you 
spread your resources too thin, you will fertilise 
the grasses and forbs really well. The aim is to 
temporarily smother out weeds as we transition the 
ecology to a  more stable and refined state, where 
the typical garden weeds are not so readily trig-
gered into germinating or competing.

As earth repair mechanisms, our typical weeds 
are stimulated to wake up and do their incredible 
work by our actions: tilling soil, leaving it bare and 
open to the elements, or by forcing a stage of oxi-
dation by importing chemical fertilisers. All these 
factors wake up weed seeds, which will always 
outcompete the inbred, sappy vegetables we try to 
grow. Thir default function in ecology is to wake 
up when stimulated to repair damaged soil and 
improve nutrient and water cycles.

We have built beds in numerous different ways: 
from completely no-dig as seen on the following 
pages where we are putting aged manure straight 
down onto the ground, to tilled beds immediately 
covered and converted to no-dig. We have used 
cardboard under the compost in some cases, and 
worked solely with compost in others. We have 
built beds in spring and planted them out imme-
diately, and we have created them under the ideal 
way conditions in autumn, letting them sit over the 

winter before planting them out. Perhaps surpris-
ing to some, the very best results have come from 
the beds that we have never dug at all. This is prob-
ably due to the total lack of disturbance: no tillage 
means we are not waking up weeds and pathogens, 
and the immediate thick cover of smothering com-
post makes even a compacted lawn start to act more 
like a forest floor ecology. Ultimately, how you cre-
ate beds comes down to the materials and resources 
at hand. No-dig is a  lot of work in the beginning, 
another reason why autumn preparation is ideal. 
Moving large amounts of compost around requires 
well-designed machines, hand carts that straddle 
the beds or sheer grunt with wheelbarrows for 
manual application. 

Small tractors may be appropriate at a larger 
scale, but then bed width becomes dependent on 
the wheel spacing, and seeding spacing limited to 
a michines capacity. Driving over beds cannot be 
advised as the resulting compaction will be det-
rimental and take several seasons of manual and 
biological work to remediate. 

THE WoRld BEnEATH ouR fEET

We know soil is an incredibly complex mixture 
of mineral particles (clay, sand, silt), gases, water, 
organic materials, living organisms (and their 
by products), as well as dissolved or suspended 
chemicals. Soil is best regarded and respected as 
a living organism. It is the life in the soil that deter-
mines its fertility, health and long-term viability. 
Larger organisms (e.g. worms, ants and beetles) 
take organic matter down into the soil. As organic 
materials are consumed and excreted, they add to 
the organic matter reserves in the soil, along with 
the dead bodies of different micro-organisms. 
Microorganisms are critical to the process of decay. 
Decay makes the nutrients available again. For 
nutrients to be plant-available in the form that the 
plants evolved for uptake, we need to allow biology 
to synthesise raw materials. 

Plants are hydraulic, they have to use a  lot of 
water. Walking past avenues of trees or sitting in 
a grass field, we are usually totally unaware of just 
how much liquid is moving through the organisms 
around us. So when we apply water-soluble, salt-
based fertilisers we essentially force feed plants. 
They have no choice but to take up the chemicals. 
What is more, we lose those chemicals quite rapidly 
through the topsoil where they drain out causing 
problems in the waterways, estuaries and marine 
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Initial no-dig Kitchen gardens

Creating the first no-dig beds for the kitchen garden, before we planned the market gardens as a commercial enterprise. Note the use of cardboard 
under the wood chip pathways. Beds are composted manure directly on the ground. These have remained the most weed free of all beds.
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ecosystems. If anyone had a  curious, cruel streak 
as a child they will know what pouring salt on slugs 
does. Similarly, salt-laced fertilisers kill soil micro-
organisms. In the past, heavy metals were used to 
hold down volatile substances like nitrogen, a prac-
tice now banned in most places due to the resulting 
cases and incidents of heavy metal poisoning. 
Besides these problems, there is also the problem 
of high levels of nitrates causing iron particles to 
remain in their ferric form, essentially binding up 
nutrients such as phosphorus, sulphur and other 
trace elements. Lastly, these agrochemicals are oil 
and gas products.

AERoBIC And AnAERoBIC 
fluCTuATIonS ARE vITAl foR 

nuTRIEnT RElEASE

In a healthy living soil, aerobes and anaerobes con-
tinuously work in a fluctuating cycle. When aerobic 
bacteria feed and reproduce rapidly, they consume 
the oxygen until the point they essentially ‘fall asleep’. 
Anaerobic bacteria activate, producing ethylene gas 
(C2H4) as a byproduct. This gas is important in the 
soil food web, as it causes other soil organisms to 
go dormant. The result is a reduction in the overall 
demand for oxygen, which then diffuses back into the 
soil from the atmosphere, and so the cycle repeats. 
The main byproduct of the activity of the aerobic 
bacteria is nitrogen in the form of ammonium 
(NH4

+), which is not soluble in water. It is not very 
mobile, but is still able to be taken up by plants. 
High levels of oxygen and organic matter can lead 
to excess of ammonium. In this instance, nitrifying 
bacteria turn it into a  different form of nitrogen: 
the nitrate form (NO3

-). Plants can use the nitrogen 
in this form, but nitrate is very soluble and mobile 
and can easily be leached out through the subsoil. If 
there are considerable quantities of nitrate around, 
the denitrifying bacteria will do their job and turn 
some of the nitrate into nitrogen gas (N2), which can 
diffuse into the atmosphere and again be lost to the 
system. It is a wonderful example of one of nature’s 
countless feedback loops. Everything is working for 
the benefit of the whole system.

IRon And ClAy AS TRAdERS

Phosphorus is generally in the soil in the phosphate 
form and is needed by plants for photosynthesis. 
Sulphate is needed in protein building in cells 
and is the basis of aromatic properties in plants. 

Trace elements are needed in very small quantities 
for various tasks within the plant, just like in our 
bodies. Each of these is chemically attracted to iron 
in the ferric form (Fe+++), and are normally bound 
to it. In the opposite way, clay particles bind up with 
magnesium, calcium and potassium. Magnesium 
is needed by plants to make chlorophyll and to 
set seed, calcium for cell division and elements of 
genetic coding and potassium is important for cell 
wall construction and for the immune system of 
the plant. These are bound to the clay particle, and 
although all the necessary nutrients are present in 
the soil, they are chemically bonded in such a way 
that they are unavailable to the plants. However, in 
the anaerobic phase of the cycle, if there is no nitrate 
present, then iron changes from ferric (Fe+++) to the 
ferrous form (Fe++) releasing phosphorus, sulphur 
and some trace elements. Clay particles bond with 
iron in its ferrous form, releasing the magnesium, 
calcium and potassium. Nutrients are released from 
their bonds and are available to plants. 

As anaerobic bacteria produce ethylene gas 
(C2H4), some soil organisms go dormant, which 
means oxygen diffuses back into the soil. This stim-
ulates aerobic bacteria and the presence of oxygen 
causes iron to flip from its ferrous to ferric form, 
causing the respective nutrients to become tightly 
locked up and unavailable again.

Both nitrate-based fertilisers and cultivating soil 
cause nutrients to be bound up. In the presence 
of high concentrations of nitrate, iron remains in 
ferric form so everything is locked up. In the pres-
ence of excessive oxygen, the ferrous switch cannot 
happen, so again it is all locked up. When this hap-
pens in conventional agriculture, a whole downhill 
spiral follows. Plants get sick as they suffer from 
nutrient deficiencies, so more nitrate is used to cor-
rect the deficiencies, so the plants get sicker. Weeds 
come in to damaged ground in an effort to kick-
start succession, so herbicides are needed, affecting 
soil life. Then fungi start to attack to correct certain 
problems, so fungicides are needed. It is a vicious 
cycle that can only be halted by not engaging in its 
development.

WAKIng uP PATHogEnS

Whilst tillage has always been used for clearing crop 
residues, preparing seedbeds and aerating the soil, it 
creates problems. A lot of pathogens that cause ill-
nesses in plants are aerobic. They are in the soil most 
of the time, but are usually very sensitive to ethylene. 
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They are slow to wake up when any micro-site in the 
soil goes into reduction (lack of oxygen), and much 
quicker to go dormant when ethylene is present. 
It is similar in some ways to the fact that we have 
cancerous cells in our bodies most of the time; we 
only contract illness when the body cannot deal with 
them anymore. Many plant pathogens are dormant 
until the system is forced into remaining aerobic 
for an extended period. This happens through 
ploughing, digging or also adding water-soluble 
nitrate fertiliser. All these practices are essentially 
disastrous for the soil life. When we cultivate with 
tillage machines, we can over aerate, i.e. oxidise the 
soil. This is very different from the action of a broad 
fork, for example, which deeply aerates without 
compromising the soil structure in the same way. By 
focusing on feeding the soil, not the plants, we can 
ally with microorganisms to perform tillage for us.

Biomass stores a huge amount of nutrients within 
its tissue. As plant organisms mature, they begin 
to drop leaves, limbs and the root systems will die 
back. As most of this material is on or near the soil 
surface, aerobic activity is predominant. A  surplus 
of ammonium (NH₄+), means the nitrifying bacte-
ria start creating nitrate (NO₃-), which suppresses 
the anaerobic shift. This means more pathogens 
have their chance to activate, the plant gets attacked 
exponentially. By this mechanism, the plant is soon 
dead and all the nutrients are recycled quickly into 
the surrounding ecosystem. Nitrogen in the form 
of Nitrate is water soluble, which allows it to move 
out into the surrounding ecosystem to feed the other 
plants. Pathogens, therefore, basically exist to recycle 
nutrients as rapidly as possible, dismantling ineffi-
cient organisms to allow for the march of succession.

TRAdIng PoSTS In THE SoIl

The cation exchange capacity (CEC) of your soil is 
a measure of its ability to hold and release various 
elements and compounds. Positively charged 
particles are known as cations, and there are two 
types; acid-forming or alkaline-forming cations. 
Hydrogen (H+) and Aluminum (Al+++ ) cations are 
acid-forming. Neither are plant nutrients, but a soil 
with high levels of H+ or Al+++ is an acid soil.

Calcium, magnesium, potassium and sodium 
are all alkaline cations, also called basic cations. 
Both types of cations (alkaline or acidic) may be 
absorbed onto either a clay particle or soil organic 
matter (SOM). All of the nutrients in the soil need 
to be held there somehow, or they will just leach 

out into the ground water. Clay particles generally 
have a  negative charge, so they attract and hold 
positively charged nutrients and non-nutrients. 
Soil organic matter has both positive and nega-
tive charges, so it can hold on to both cations and 
anions. Both clay particles and organic matter 
have negatively charged sites that attract and hold 
positively charged particles. CEC is the measure 
of how many negatively-charged sites are available 
in your soil. Generally speaking, a  sandy soil with 
little organic matter will have a very low CEC while 
a clay soil with a lot of humus will have a high CEC. 
Organic matter in the form of humus always has 
a high CEC. With clay soils, CEC really depends on 
the type of clay, which varies dramatically. 

The calcium to magnesium ratio determines a lot 
about soil structure. Calcium-rich soils are gener-
ally loose, whereas magnesium-rich soils tend to 
be dense. Generally speaking, calcium-rich soil will 
have higher levels of oxygen, better percolation, and 
support more aerobic breakdown of organic matter. 
In a  soil where magnesium levels are higher than 
calcium, organic matter may ferment and produce 
alcohol and even formaldehyde, leaving crop resi-
dues intact for long periods. If the calcium level is 
too high, the soil may lose its flocculated structure 
and the excessive calcium will interfere with nutrient 
availability.

Soil organic matter does not have much exchange 
capacity, until it has been broken down into humus, 
which requires the action of soil microorganisms. 
Humus has a  tiny and complex colloid carbon 
structure that can hold and release many times its 
weight in water and plant nutrients. One particle of 
humus can hold up to four parts water. Basically, 
for our sake, the higher the humus level of the 
soil, the greater the CEC. The easiest way for us to 
increase humus in annual vegetable growing soil is 
by adding organic matter and having healthy soil 
life break it down, along with other strategies like 
cover cropping and leaving harvested plants roots 
in place. Without balanced minerals, organic mat-
ter can decompose completely and be released as 
ammonia and carbon dioxide gases. 

vARIABlE ExCHAngE CAPACITy

Humus can have an exchange capacity greater 
than even the highest CEC clays, but it is a variable 
exchange capacity that correlates with soil pH. 
In soils with a pH below 6 there will be an excess 
of H+ ions in the soil water solution and many of 
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nutrients. Nutrients can only become a pollutant if 
there is a  lack of biological life to consume them. 
High carbon content is the best buffer for nutri-
ent in the soil. By combining other soil food web 
enhancing strategies and following basic soil health 
practices, we can ensure soil life is being enriched.

fungI AS A MISSIng lInK?

Something that has become very apparent with 
a no-dig approach is the great proliferation of fungi. 
Fungi are the soil organism most sensitive to tillage, 
and do not easily withstand being broken up. They 
need stable soils, rich in carbon and with adequate 
moisture retention. Knowing that all plants have 
evolved to interact with fungi, it is surprising 
so little has been discussed regarding the visible 
absence of mushrooms in vegetable gardens. With 
no-dig, do not be surprised to see various species of 
saprophytic and mycorrhizal fungi. 

the negative exchange sites will be occupied by 
acidic cations such as Al+++ and Fe++. If soil pH is 
increased due to the addition of calcium, mag-
nesium, potassium, and sodium, these aluminium 
and ferrous ions will combine with negatively 
charged OH- ions in the soil water solution, forming 
insoluble aluminum and iron oxides and freeing up 
the negatively charged sites on the humus to play 
a role in nutrient exchange. 

A  soil high in organic matter will have a  low 
‘effective’ CEC at low pH, because many of the 
negative exchange sites will be filled with tightly 
bound aluminium and ferrous ions. Adding base 
cations, especially calcium, will raise the pH and 
the Ca++ ions will displace the aluminium and iron 
with ‘exchangeable’ calcium. This is something to 
consider with high inputs of compost in no-dig 
systems, which can be achieved with additions of 
lime or powdered oyster shells.

ConCERnS ovER HIgH RATES of 
CoMPoST APPlICATIon

We start beds with 15 cm of compost laid out 
straight on the ground: the more the better. Some 
folks have a  concern that it is providing more 
nutrients than the crops need and when excesses 
of nitrogen, phosphorus, and trace metals, etc. are 
present they can become toxic. Plus, there is the 
risk of knock-on effects to water body pollution. 

Both nitrate and phosphate can be present in 
high levels in the soil without leaching. Nitrate 
can be contained inside soil microbes, becoming 
available through excretion or decomposition of 
the microorganisms. Phosphorus clings to soil 
particles and is released slowly, as it dissolves in 
rainwater. Studies at Singing Frogs no-dig vegetable 
farm in California [22], where nearly 150 tons/ ha 
of compost were being applied, found the runoff 
in the farm ponds to be cleaner than water enter-
ing the farm. The limitation of agronomy studies 
investigating if this method is causing nutrient pol-
lution is that comparison data comes from studies 
of land worked with various kinds of cultivation 
machinery. After several years of cultivation, nutri-
ents actually travel down through the soil profile at 
a slower rate than in the no-till fields. The conclu-
sion of the study suggested soil microbes were able 
to develop intricate pathways throughout the soil, 
enabling the transport of nutrients more quickly 
and effectively than in cultivated ground. If soil is 
healthy and developed enough, it can hold ‘excess’ 

Rampant biology above and below ground fuelled by compost.

All vegetables thrive in no-dig beds.
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I paid a visit to Etienne Bonvallet in the South of 
France some years ago when I was researching the 
intricacies of Jean Pain compost. Etienne is Jean 
Pain’s nephew and was his technical collaborator 
during some of their compost experiments. For 40 
years, he has been fertilising his garden with only 
Jean Pain compost (small, even-sized wood chip 
compost) as a top dressing. The road his house is on 
is called ‘Pottery Lane’ and was once the main clay 
harvesting area for making pots and plates locally. 
This heavy clay has been transformed from the con-
tinual building of organic matter on top of the soil. 
What is interesting is that it is not entirely clear how 
this compost acts as fertiliser due to its make up and 
apparent lack of nutrients. There has been a lack of 
research on the topic due to the nature of research 
funding, according to Bonvallet. I  was impressed 
with the spongy surface of the ground, something 
akin to walking on old forest floor, and something 
I have also experienced at an extraordinary garden 
on the Isle of Man, where you can literally reach 
your arm in down to the elbow and pull up potato 
tubers without a  fork. There an old gardener who 
had built a small no-dig market garden on an old 
shingle riverbed with no soil at all to begin with. 
After 30 years of continual mulch, the surface was 
again bouncy (hard to compact) with wonderful 
soil life and thriving vegetables.

Perhaps most remarkable with Jean Pain com-
post, is the apparent lack of nitrogen. Jean Pain 
was able to produce very good quality vegetables 
without additional irrigation even in Provence 
(SE France) for decades. When I  met Etienne, he 
informed me that there were still many French and 
Belgian farmers using Jean Pain compost as their 
only source of fertiliser/organic matter.

During the droughts we suffered in 2018, we 
purchased several truckloads of composted wood 
pulp in a desperate attempt to increase the amount 
of organic matter on the beds to hold moisture. 
Given our forest industry here in Sweden, this is 
derived from spruce, and at first, I felt very scepti-
cal of putting this material on our beds. However, 
it was being sold cheap and it was slow release 
organic matter approved for farming. It certainly 
carried us through the worst drought in 120 years 
here in Sweden, at a time when I had been consid-
ering shutting down the market garden. This area 
still needs a  lot more research, and is well worth 
investigating.

vegetable gardens like forest floors

Like in all no-dig gardens, we see the proliferation of fungi.

This garden is created entirely of composted wood.

Etienne Bonvallet showing the Jean Pain compost being created.
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Compost and fertility

Compost is the fuel of the market garden. We 
are growing intensive successions of crops which 
are ripping nutrients out the ground and then 
exporting them off the farm. In order to build soil 
and develop a thriving soil ecosystem, we need to 
continually add fuel to this system. Compost is 
providing nutrition and also organic matter for the 
entire soil food web. It has taken several years to get 
to the point where we could provide all the needs of 
the market gardens on the farm, by way of our deep 
litter systems for the layers and cows using peat 
moss as a substrate. We are lucky to have a portion 
of peat swamp as a  common right in our village: 
a common thing in many parts of Sweden, as it was 
used as very good quality animal bedding.

Good compost is hard to find in Sweden, and it 
is expensive. We have been buying in organic com-
post made of peat, cow and chicken manure made 
here in Sweden, which has provided the basis of 
our bed formation. In the beginning, unless you are 
a skilled compost maker and have the time to make 
the large volumes required, it is advisable to buy 
in homogenous quality compost to enable a  solid 
start on the right foot, as it were. Like all things, it 
can come down to time versus money, and mak-
ing enough compost for this scale of no-dig set up 
without dedicated machinery is challenging.

Each season, we would make a bunch of Berkeley 
composts (as detailed in Chapter 10), which we use 
to inoculate the bought-in compost with a plethora 
of beneficial aerobic species. As the animal enter-
prises have grown, we can catch and hold all of the 
manure from the long winter in a  beautiful car-
bonaceous bedding. Now we only add 2 – 300 L of 
compost per bed per year, so this is manageable. In 

the beginning, if you want to put a smothering layer 
of 15 cm down, you would need over a cubic meter 
on each of our small beds (10 x 0.75m). Think of it 
as a long term investment in your soil. Whilst you 
will need to constantly add to it in the future, the 
kickstart in soil biology and fertility combined with 
weed smothering and water retention is worth get-
ting right!

We add wood chip to the paths every 4 or 5 years 
as it breaks down. We like to keep the bed and path 
surface level to avoid knocking beds down into 
paths. It also makes movement around the gardens 
with tools or trolleys more easeful. 

Another way we deal with heavy feeding plants 
is to use pelleted poultry manure. We buy this in, 
as the product has been treated and is pleasant 
to handle, unlike fresh manures which we prefer 
to be on pasture or in the deep litter for further 
longer term composting. We typically add 6-8 L 
of pellets per bed for a heavy feeding crop, broad-
casted and raked in as we level the bed surface.

Considerations for Selling
More details of how we approach sales are discussed 
in Chapter 21. Below are a few key considerations 
relating to production based on how you plan to 
sell vegetables.

fARM PICK-uPS

We have a small amount of customers in the village 
who pick up produce from the farm shop. This is 
essentially self-running for customers who have 
regular pick ups with produce stored in the room 

We make 30 – 50 m3 of peat based compost with chicken and cow manure from the deep litters built over winter. This is put in wind-rows for 
further breakdown through the season. In the beginning, it is generally worth the investment to buy in good quality homogenous compost.
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Inviting people into the farm produces additional product sales and is 
a great way to connect with folks, but it can become time consuming.

CSA box shares are great for cash flow stability but you must upkeep 
high levels of quality control and consistently deliver value.

Restaurants are typically more exacting and may be demanding, but are 
also able to buy in bulk quantities which require little preparation.

Drop-off sales are by far the most efficient model of sales we have used.

where all our chillers and freezers belong. We do 
not staff the shop, and have a  bell for attention. 
Someone is always close by to say hello and make 
sure the right produce is taken, with their order pre-
packed and labelled already. We live quite remotely, 
so this will never be a  significant mode of selling 
for us, and it is not ideal, unless customers help 
themselves autonomously. Constant interruptions 
to the day's workflow are not practical for a farmer, 
so consider how to make pick-ups interaction-free, 
if possible, or condensed in a tight time window.

fARMERS' MARKETS

We have only run a market stand with the express 
intention of developing the momentum for creating 
a  drop-off ring. Sweden does not have a  strong 
culture of farmers' markets, and it is really ineffi-
cient as a sales model. You have little notion of what 
will be sold, and need to take a whole day from your 
week or weekend time standing with perishable 
goods. Plan for a lot of waste, as you learn the 
volumes of sales throughout the season. Whilst 
the customer interactions are valuable, this can 
be obtained by much more succinct interactions, 
which is why we have favoured building drop-off 
points from the beginning. 

Box SCHEME

Community Supported Agriculture (CSA) schemes 
really opened the door for customers buying directly 
from farmers. Whilst the model was built around 
sharing risk in both directions, it is our feeling that 
actually customers expect to get what they have 
paid for. Sloppy quality control, or carelessness 
in assembling shares that do not represent what 
people actually eat in a  week have caused many 
CSA box schemes trouble. Ultimately, the sorts of 
customers who are willing to pay in advance are 
generally the sort of customers you will enjoy, but 
you should be prepared to go a little extra distance 
for them. We started in this manner, as it is a great 
way to develop cash flow, but you need to know 
you can deliver what you promise. Our strategy has 
always been to offer more value than the customer 
paid for. Here in Sweden, most people are away for 
a few weeks in the height of summer, and so having 
a good way to communicate is important from the 
beginning. You need to plan very carefully to be 
able to anticipate reliable harvests on the dates set 
out for delivery throughout the season.
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RESTAuRAnTS

Chefs in higher-end establishments tend to work 
stressful and intensive jobs. Starting communica-
tions on the right foot is vital. Take generous 
samples: think more in the volumes that they are 
used to dealing with. Always ask chefs when a good 
time to call them is, and what mode of commu-
nication they prefer. Given the ease of ordering 
pretty much anything for delivery the next day, 
your leverage points are freshness, locality and 
quality. We meet with chefs before the season when 
theyir schedules are usually quiet in January and 
February and discuss their needs and plans for the 
year ahead. We then communicate weekly, actively 
chasing them up and supplying simple sheets with 
produce available that week. As restaurants are used 
to buying in bulk, you can use such clients to sell 
larger amounts, and should only offer produce in 
whole crates. This eliminates packaging time, and 
you can look up a couple of suppliers to get a sense 
of the standard weight or volumes produce typi-
cally arrives in. Whilst chefs may be more exacting 
and demanding, selling to restaurants remains 
a great way to sell in bulk and balance the overall 
sales week to week. It is worth regularly eating in 
establishments that use your products, to under-
stand their enterprise and operations better as well 
as develop a  deeper relationship. Plan succession 
crops of high demand items to ensure constant 
supply.  You might also plan around seasonal dishes 
of cultural significance, for example here in Sweden 
at Midsummer it is important to have new potatoes 
and dill available.

REKo/ dRoP-off SAlES

This is our preferred sales approach, and we are 
moving almost entirely to drop-off points. We 
started with this approach when we started the 
farm, and REKO (a Facebook-based movement out 
of Finland) just enhanced what we were already 
doing. You might liken it to a  pre-sold farmers 
market compressed into 40 minutes. Producers 
put up weekly adverts on a  Facebook group and 
customers order which gets around some trading 
laws, allowing everyone to congregate in a car park 
or other suitable place and exchange goods and 
payment in an extremely efficient manner. This 
sales model is the best I  have ever seen: still just 
enough personal interaction, but very fast and 
only bringing exactly what you have already sold, 

allowing us to get back to farm chores. We typically 
run 2 – 3 of these deliveries a  week for all of our 
sales. We bunch vegetables at €2.50 of value (pegged 
against the organic wholesale market) and offer 10 
bunches at this bunch price. Five bunches will cost 
€15, and a single bunch costs €3.50. It is a simple 
way of incentivising people to buy the equivalent of 
a CSA share. When selling in this manner you can 
plan around succession planting of less crops, which 
constitutes the easiest planning process. Online 
succession calendars are widely available and can 
be customised to your local frost dates. When you 
specify your frost dates and harvest intervals, along 
with the specific crop data, a list of planting dates 
for the season is created.

Standardise your Beds

Profitability as a factor of time/ space/ yield per 
area/ harvest length and market demand

High Value Crops Low Value Crops

Rocket Potato

Lettuce Brocolli

Spinach Cauliflower

Carrot Sweetcorn

Radish Beans

Beets Peas

Hakurei Turnip Onions

Bok Choy Garlic

Spring Onions Cabbage

Pattipan Squash Leek

Basil Cucumber

Parsley Celery

Dill Kohl Rabi

Coriander Romanesco

Kale Tomato 
(in unheated tunnels)

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



518

and exhaust them. Generally overwintering the 
compost under a  tarp or other cover is the most 
economical approach in our climate, and allows 
you to uncover beds only when you come to plant 
them. Some weeds may well emerge, and certainly 
new seed will colonise the compost surface, but 
they should be very easy to remove by hand or 
hoe. Not letting weeds get established should be 
a priority, as it is a lot easier to kill younger weeds. 
On the beds that had been cultivated first, then 
covered, more weeds emerged, but still relatively 
very few and very little time has ever been con-
sumed by weeding. 

The initial input of organic matter may feel like 
a  big cost if you cannot produce it on-farm. We 
had to buy in initially, but it is still very economical 
even as a regular running cost. The running costs 
are very small compared to other enterprises. The 
investment also repays itself for years to come in 
other ways, both in soil health and labour savings 
for weeding, etc. For us, the cost is offset against 
tillage equipment other market growers typically 
use: a quality walk-behind tractor and implements 
represents a  far bigger investment than we have 
spent on compost in 5 years, and our soil is in far 
better condition than any tilled soil could be. We 
also do not need to fix anything or use petrol.

If you plan to direct-seed, fine-textured com-
post is essential in your surface layer. If you want 
to work with composted animal manures, then 
they are best applied in autumn, as soon as the 
cropping cycle ends. 12 – 18 month-old manures 
are best. Winter will to break up any lumps and 
the worms start digging it down. For paths, we 
usually spread 10 cm of wood chip from the local 
mill. We can get unsorted wood chip at transport 
cost, but is a  bit of a  pain to work with, as it is 
lumpy and hard to move. Regular wood chips are 
far more satisfactory to work with. In the ideal 
world, if you can get hold of deciduous tree wood 
chips, this would be much more preferable, as the 
paths can be inoculated with edible mushrooms, 
such as King Stropharia. People always ask if 
using spruce wood chip presents any issues with 
nutrient lock-up, and the answer is clearly no. We 
have observed no difference in yield or health of 
crops across the widths of our beds over many 
years, and thus I  say with confidence that this is 
of no concern. Due to the constant application of 
good compost and the focus on dense planting 
and leaving roots in the ground after harvest-
ing, the beds are rich and biologically thriving.

The tools available to the human-scale grower 
mean you should plan for 75 cm wide beds across 
the farm. This allows us to make the best use of 
innovative tools at the same time as reducing 
material inputs. Most of these specialised tools are 
developed in the US, based on the work of pio-
neers like Elliot Coleman. By making all beds the 
same length, the arduous task of crop planning 
becomes as simple as possible. Furthermore, this 
adapts to row covers, landscape fabric, etc., that 
are all standardised, as well as to fertiliser and 
compost requirements. 

This spacing is ideally set up for biointensive 
production, i.e. high-density planting with high 
nutrient inputs and high production outputs. We 
divided the farm into 20 groups of 10 beds, all 10 
m X 75 cm. All the vegetable beds are coded to 
identify them on the base map. This information 
can then be transferred to the Crop Plan, which 
eventually gets filled in with the specific crops 
and dates of seeding or transplanting. This is also 
transferred onto a Year Planner along with harvest 
dates for each bed, essentially creating a day-to-
day plan to follow throughout the season. Because 
some beds are planned for multiple cropping in 
the short season, the plan is generally followed 
even if a crop is not fully mature, in order to keep 
on top of the next planned crop. 

 If you are making beds where hardy perennial 
weeds are present you may need longer to ‘clean’ 
soil of existing weed growth by occultation, forc-
ing weeds to germinate in warm moist conditions 
where they are killed by light deprivation using 
a  tarp or silage plastic, for example. You might 
do this for some months before applying a heavy 
compost covering in the autumn. Placing com-
post on top allows soil organisms to do their work 
searching for and eating organic matter at the 
surface, then digesting it in the soil, excreting and 
building a permanent structure in the process.

The time needed between mulching and sowing 
can be instant if you have enough compost. This 
will need to be 15 cm, which adds up in volume 
very quickly at any scale. If you apply a thick ini-
tial compost layer at this depth and pack it down 
slightly with a bed roller it can be enough to kill 
existing grass and perennial weeds, even butter-
cup and dandelion. From observing the beds we 
made here, it can even kill back couch grass and 
horsetail. If you have any problematic species, you 
need to keep on top of regrowth over the next few 
months in the effort to weaken the parent roots 
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overview  
of our beds
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A large part of the work for every market gardener 
is to constantly observe what is happening on a bed 
to bed basis. A quick walk around the gardens first 
thing in the morning with a notebook sets up an 
organised work flow, noting beds that need special 
attention such as additional watering, pest control, 
harvesting or row covering.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



522

WEST BEDS
1

2
3

4
5

6
7

8
9

10

N1

Ridgedale Bed Set Up 

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3

4
5

6
7

8
9

10

N2

N3 N4

N5

N6

N7

N8

N9

N10

N11

N14

N16

N13

N12

N15

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1

2
3

4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

1
2

3
4

5
6

7
8

9
10

W

E

1

2

3

4

5

6

7
8

9

10

1

2

3

4

5

6

7

89
10

+

S1

S2

S3

EAST BEDS

SOUTH BEDS

NORTH BEDS

1
2

3
4

5
6

7

8
9

10

1

2
3

4

5

6
7

8
9

10

1

2
3

4
5

6
7

8
9

10

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



523

Appropriate Tools for optimal Efficiency

The 6 row seeder is half the width of the bed, and we use this for all 
direct seeded crops for 12 rows, or 6 rows filling alternate hoppers.

A  bed roller gives a  slight compaction in the very surface for good 
germination when direct seeding, or here, marking rows for transplanting.

The broadfork is like a manual keyline plow, decompacting the subsoil 
without breaking the structure and inverting soil.

The Quick Cut Greens Harvester is an amazing time saving tool for 
efficiently cutting mesclun and other baby greens using a power drill.

The paperpot transplanter uses a  special paper chain seeding system 
and drop-seeder, and can plant 250 starts in 2 minutes with practice.

A 75 cm rake allows for a single pass to level the bed after broadforking 
or adding new compost/ chicken manure.
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All of the day-to-day tools arranged on tool boards in the actual gardens. 
We have two of these boards giving quick access to everything.

Tree planting and harvesting bags are ideal for comfortable harvesting 
of multiple crops like peas, beans, squash, etc.

Tool ergonomics: a push-cut knife for salad heads saves the wrists over 
many thousands of repeated actions.

4mm galvanised wire cut into 1.5 m lengths is perfect for holding up 
row cover and insect net off the bed. We use 11 hoops on a 10 m bed.

Hands-free tomato and cucumber pruning scissors from Japan make 
for quick tunnel work without putting tools down between plants.

Simple serrated harvest knives are the best for the majority of harvesting 
jobs.
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A low-cost and Energy-efficient nursery

Bullet proof glass from a  Stockholm police station makes up the roof 
glazing of the greenhouse. A gravel floor allows for easeful use of water.

Laying out the wood frame; made from free timber and pre-painted. 
The room to the right is the source of the heat from the wood stove.

Breaking ground on the South facing wall of the house. By sinking the 
floor 80 cm we gain a slight buffer from the winter cold.

Finishing up the space with cladding, gutters and trims. At 7.5 x 4 m it 
is a small space, but therefore relatively easy to heat in Spring.

A thermostat controls a fan that blows excess heat from the wood stove 
into the lean-to, massively reducing the need for additional heat.

Cutting through the wall of the house to give access from the house to 
the lean-to for convenience in spring planting.
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Starting Seed
Our last frost is between 25th May and 6th June, so 
we typically begin seeding in March with alliums, 
then really get going in April. At this time of year, 
the weather is very unpredictable, and can be as 
cold as -20°C. We do not have a culture of burning 
propane to heat tunnels here as gas is very expensive, 
and running a hot water system in a more distant 
tunnel was impractical. Knowing that one day we 
would install a hot water heating system around the 
house, we decided to adjoin a  lean-to greenhouse 
onto the Southern wall of the main house. This 
space cost approximately €1,500; we kept the cost 
low using recycled timber and glazing. The running 
cost is extremely low, as the greenhouse takes excess 
heat from the wood stove in the sitting room in the 
house via a  thermostat controlled fan. Our wood 
stove is burning constantly for 6 months of the year 
and so we felt like it was appropriate to use this heat 
source to start vegetables. 

For this reason, we decided to keep the growing 
space very small and utilise vertical space to save 
on costs. Each rack (pictured on the next page) is 
a  simple frame construction with 5 levels, each of 
which accommodates 40 x 120 cm. Most plants in 
our market garden are transplanted to stack in time 
and improve germination results, and so we decided 
to use flats and trays that tessellate to maximise the 
use of the space. We started out using 40 x 40 cm 
trays with 64 cells, and for a few crops the same size 
flats with 144 cells. Leeks and onions were broadcast 
in trays of 40 x 60 cm. Now we have converted every-
thing possible to the paperpot trays (see following 
pages): 2 of which fit on each shelf. For microgreens, 
we have used trays of 100 x 40 cm and 60 x 40 cm, 
which also fit well into the system, but are now 
favouring paperpot trays which minimise compost 
use and have better drainage.

We buy in potting compost and store it in the 
greenhouse in appropriate amounts for the weekly 
seeding requirements in large bins under a work-
bench. A scoop of the required volume of compost 
to fill a  single tray is used to loosely fill each flat. 
These are  lightly dropped on the work surface to 
settle the compost, and topped up if necessary. We 
use a  dibble board to create holes of the correct 
depth for each seed, then seed and label each flat, 
stacking them to one side until the days seeding is 
complete. We always cover all seed with vermiculite 
as opposed to more compost, as it is far quicker and 

the medium helps hold moisture around the seed 
for ideal germination. As vermiculite is shaken 
over each tray they are laid out onto an open 
floor space and watered thoroughly before being 
assigned a shelf, where they are organised by bed. 
The gravel floor of the lean-to means we have no 
issue using water inside the space. The latter is also 
kept frost free year round even when not heated, by 
virtue of being sunk into the ground and retaining 
some of the heat accumulated in the house walls. 
Remember this space was lawn before, so much 
more rain fell on the space previously than is used 
in watering crops, nearly all of which is retained in 
the flats. Many people ask if we did anything to pro-
tect the house before putting the greenhouse up but 
we did not. With good ventilation up in each apex 
of the greenhouse, we have observed no problems 
with humidity building up inside. The only concern 
we could envisage was the side wall of the house 
getting damp, in which case we are prepared to 
remedy that by retofitting the skin on the wall, but 
this has not posed any problem.

We like to keep the lean-to at a  constant 18°C. 
When it is still well below 0°C at night we use 
a  small electric greenhouse heater with a  built in 
thermostat to ensure the temperatures do not drop 
too low, we do not mind if the space cools down to 
14-15°C. Later in spring and summer, the doors at 
each end are left open and screened most of the day 
to stop cats and birds entering.

Every rack on the shelf has 3 T5 bulbs attached 
to a flat board which is suspended on chains and 
can be raised or lowered as crops grow. We used 
T5 bulbs, as LEDs were still too expensive when we 
built the seeding space, and results from T5s seem 
to be better. We like to keep the bottom of the bulb 
5 – 7 cm off the plants. Paperpot trays are narrow 
enough that 2 lights suffice. The chains allow for the 
light rack to be pushed aside for watering carefully 
with a wand. Watering seedlings is a really impor-
tant task, and one that sets up young plants for the 
rest of their lives. We observe all seedlings every 
morning and evening, ensuring adequate water and 
ventilation at all times. To increase airflow we just 
use a  simple fan. Whilst we have trays under the 
seed trays, we prefer to top water and use bottom 
soaking just before transplanting.

It is a very simple set up, but works well at very 
low running cost. It can be used to grow micro-
greens through the later part of the summer when 
there is less activity in vegetable starts, as well as 
through the winter. When we install a  hot water 

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



527

heating system to really maximise the efficiency 
of a  wood stove that runs 6 months of the year, 
we will include the lean-to as part of this system 
totally eliminating the small amount of electrically 
produced heat we need to rely on at times of year 
right now. Whilst having heated benches in an 
open tunnel or larger greenhouse is more practi-
cal and easeful for watering large amounts of flats, 
these were not options for us in the short term, and 
this solution has proved very reliable and easy to 
work with directly from the house at a time of year 
when there can be 50 cm of snow around the farm 
and access is an issue.

STARTIng SEEd In THE PAPERPoT 
SySTEM

The paper chains are packed as thin 'books' of 
a  compressed honeycomb structure. The chains 
come with 5, 10 and 15 cm intervals between cells. 
Each chain is opened with metal rods and then 
secured over a frame, which fits into the dedicated 
trays ready for filling with potting mix. Once filled, 
seeded and covered the metal frame is pulled out 
and used to open up the next chain to be seeded. 
Each tray (regardless of the inter-cell spacing) has 
264 cells which are approximately 3.5 cm wide by 
3.5 cm deep. The trays measure 30 x 60 cm.

The paper cells are open at the bottom, and the 
trays are well drained. This allows plants to air 
prune to some degree when they reach the tray 
bottom rather than becoming root bound as they 
do in standard cells. This is something we especially 
value in annual production, but it is very valuable 
in perennials also.

The complete system includes a Perspex dibbler 
and a drop seeder, simple hand tools that quickly 
seeds an entire tray with one motion. The bot-
tom plate is fixed to the frame and is drilled with 
264 holes that line up with the cells in the paper 
chains. The top plate is initially offset and drilled 
with another 264 smaller holes. We use the 4.5 
mm top plate as standard, although the plates are 
interchangeable with 2 – 8 mm holes. The downside 
of these drop seeders is the static charge they can 
build up. We have had no issues with this, and 
a wipe with a damp cloth would remedy that. Really 
fine seed can get stuck between the seed plates, 
although I find that, if I push down on the top plate 
with my thumbs whilst swirling the seed, it is no 
issue. Once seeded, we cover with vermiculite and 
water the trays before putting on the racks.

Tessellating trays utilise the small space effectively. Dibbling and plug 
removing boards make a hand seeding system efficient.

All seeded trays are covered with vermiculite, not compost, to save 
time and help hold moisture at the level of the seed.

All our different trays fit well on our vertical racks, making the most of 
heat and light in a limited space that is easy to control.

T5 bulbs can be raised or lowered to maintain distance above crops.
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If you want to space crops at wider spacings along 
the row, you either have to buy a  132 hole ‘skip’ 
plate for the seeder, or you can use masking tape to 
cover diagonal rows of holes. You can get creative, 
and alternate crops by hand or with this seeder. 
One example would be some of the larger brassicas 
such as broccoli. We plant alternate cells in the 15 
cm chains, but you might well interseed this with 
something like lettuce that will crop before the 
broccoli covers canopy. 

Transplanting by Hand
On the crop calendar, trays to be transplanted are 
marked HO, or harden off, 5 – 7 days before they 
are due to be transplanted. This is the important 
process of allowing plants to adjust from their ideal 
growing conditions in the nursery out to the field. 
Avoiding this important step will result in crop set-
back at best, and failure at worst. Trays are taken 
from the lean-to greenhouse out in the smaller of 
our polytunnels, and either put into similar racking 
or laid out on the surface of an empty bed. In the 
shoulder season when it can still be extremely cold, 
we will use fleece to cover all the young plants in 
the night time, for extra protection against frost.

Before being transplanted, all plugs should be 
soaked. A good watering the night previously, plus 
a watering in the morning before they go out will 
do the job, or soaking the trays in another tray is 
also an option. This reduces transplant shock. You 
could think of it like this: when we humans have 
accidents, we often first offer someone to sit down 
and drink water. Despite the pre-soaking (where 
you might add compost teas or liquid minerals to 
the dip), you must still thoroughly water transplants 
into the beds. Water at this stage is of upmost impor-
tance, so be prepared. If it is really dry and hot we 
will pre-soak the bed, water the new transplants in 
and even cover the bed with row cover directly on 
young plants in an effort to keep water in. If com-
post becomes very dry, it can become hydrophobic. 
Your seedlings should never get to this point if you 
are managing them correctly, but a  squirt of eco-
logical dish washing liquid in a  watering can do 
wonders to rehydrate compost. This is because it 
lowers the surface tension of water, which allows it 
to penetrate into the material, and has no apparent 
negative affect on the young plants.

We use the bed roller with the quick adjust tubes 
to mark equidistant rows on the freshly prepared 

The paperpot system has trays and tools for opening the 'honey-comb' 
paperchains. The complete system is a massive time saver.

A dibbler board perfectly aligns with the opened chains.

The drop seeder has interchangeable plates and makes for quick work.

Once seeded, we cover with vermiculite and remove the spreader frame.
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beds. Spacing between the plant along the row 
we do by eye, as you quickly learn to do this very 
accurately. The spacing between the rows becomes 
important for using weeding tools, e.g. the oscil-
lating hoes which are, of course, fixed width. This 
is less relevant to us as with a no-dig approach we 
spend very little time or effort weeding.

 It is important not to pull young tender plants by 
their stems; they never evolved to carry the weight 
of their roots and soil. We use a dibber board that 
fits the different cells and ‘pops’ out the plugs. It is 
fastest to walk along gently throwing down plugs 
at the right spacing then come back in a  second 
run. Less time is wasted by multiple movements. If 
working as a pair you should be able to keep at the 
same pace, making transplanting very fast. As the 
freshly prepared beds have been broadforked, raked 
and then rolled, the surface is extremely well suited 
to popping a finger or two in with one hand as the 
other hand puts the plant in the hole and a quick 
pinch with both thumbs and forefingers beds the 
plant in. We do not hang around transplanting, as 
the plants are resilient and worth nothing until they 
are harvested.

Plants can stay up to 30 days in the 64 cell trays, 
and 15 – 20 days in the 144 cells. Alliums are broad-
cast in open trays and then transplanted in clumps 
of 3 – 7 for onions and spring onions. Leeks are 
planted individually. If the trays are well watered 
prior to transplanting it is easy to separate roots 
without damage. 

Always poke out plugs from below, disturbing the root system as little 
as possible. Always pre-soak and water in when the bed is planted.

Larger transplants are more resilient to certain pests, e.g. Pak Choi in 
this case with flea beetle. It is always quickest to lay out plants first then 
plant on the return journey when planting alone.

Hardening off seedlings and managing water at this stage is critical in 
the resiliency and productivity of vegetables.

In comparison to the cells we use for hand-transplanting, the paperpot 
cells are very small.  This means they remain in the nursery for a much 
shorter time and are planted as very tender young plants.
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Transplanting with the  
Paperpot System

Crops like lettuce and kale state 0.5 ‘Seeds per cell’ in 
the table above indicating alternate seeding (using 
a  ‘skip’ seed plate or using masking tape to cover 
half the holes). This doubles the spacing set by the 
paperchain interval, and may present possibilities 
for interseeding with another suitable crop. The 
‘Trays per bed’ column indicates how many trays 
are needed for a single bed, which we round up to 
the nearest half tray, which also provides a  little 

surplus to replace cells which did not germinate 
or look weak. Seeding half a  tray requires placing 
masking tape across the seeder so seed can only fill 
half the holes, although in most occasions multiples 
of 2 beds are being sown at the same time. Typi-
cally when seeding gets going in spring there are 
multiple transplantings grouped towards the end 
of the week, when the days are free from deliveries 
and poultry processing. Labelling all seeded trays is 
vital and we include the crop, seeding date, variety 
and bed number.

Transplanting with the paperpot system is more 
a  cross between direct seeding and transplanting. 
Essentially the transplants are half the age of most 

Seeding data for hand transplants (64 and 144 cell trays are 40 x 40 cm, onion trays 60 x 40 cm)

Crop Spacings Plants per bed #64 cell trays 
per bed

#144 cell trays 
per bed

Asian Greens 3 Rows @ 25 cm, every 30 cm 100 2

Beets 3 Rows @ 25 cm, every 7 cm 428 3

Spinach 4 Rows @ 15 cm, every 15 cm 266 2

Cabbage 3 Rows @ 25 cm, every 30 cm 72 2

Fennel 3 Rows @ 25 cm, every 20 cm 150 3

Spring Onion 3 Rows @ 25 cm, every 15 cm 
(3 seeds per cell) 600 1.5 trays of 400

Kohl Rabi 3 Rows @ 25 cm, every 20 cm 150 3

Lettuce 3 Rows @ 25 cm, every 30 cm 100 1

Onion 3 Rows @ 25 cm, every 25 cm 
(3 seeds per cell) 360 1.5 trays of 400

Squash 1 Row every 60 cm 16 0.5
(Repotted 
into larger 
pots)

Chard 3 Rows @ 25 cm, every 30 cm 100 2

Kale 3 Rows @ 25 cm, every 30 cm 100 2

Leek 3 Rows @ 25 cm, every 15 cm 200 1 trays of 300

Brocolli 3 Rows @ 25 cm, every 45 cm 66 1.5
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plugs we would transplant by hand. The paperpot 
cells must generally be transplanted at 2 – 3 weeks, 
as opposed to 30 days with most seedlings in our 64 
cell trays. It would be impractical to hand transplant 
such young crops by hand. However, the paperpot 
transplanter handles young transplants with little 
disturbance.

A  furrowing blade is fixed to the bottom of the 
transplanter. Ideally, the bed surface is homogenous 
and loose; if you use good quality compost in the sort 

of no-dig system we recommend, this should be no 
issue. If compost is lumpy, such as old animal bed-
ding that has not fully broken down over the winter, 
you will find the transplanter gets stuck. In this case 
a Tilther (cordless drill powered surface tiller) may 
be very useful to macerate the top few centimetres.

The furrow depth is adjusted by setting the 
wheels at the front of the transplanter. If it is set 
too deep, you will bury plants entirely: if it is too 
shallow you will leave them on top of the ground. 

Paperpot seeding data

Crop Paperchain
spacing

Number of 
rows per bed Seeds per cell Plants per bed Trays per bed 

(rounded)

Bean 5 2 1 341 1.5

Asian Greens 15 3 1 183 1.0

Beet 10 3 1 274 1.0

Spinach 5 4 1 683 3.0

Spring Onion 5 3 3 1,536 2.0

Fennel 15 3 1 183 1.0

Lettuce 10 3 0.5 137 1.0

Chard 15 3 0.5 91 1.0

Kale 15 3 0.5 91 1.0

Turnip 15 4 4 975 1.0

Pea 5 1 1 171 1.0

Dill 5 3 1 512 2.0

Coriander 5 3 1 512 2.0

Parsley 5 5 1 853 3.5

Leek 10 3 1 274 1.0

Brocolli and
Romanesco 15 3 0.5 91 1.0

Calendula 10 3 2 549 1.0

Basil 10 3 3 823 1.0
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You can also adjust the amount of pressure you put 
on the handle as you pull, and soon get the feel. In 
the right soil, all 264 plants can be laid down and 
tucked in nicely in a couple of minutes.
The entire tray is loaded onto the frame of the trans-
planter where a metal ramp is inserted between the 
paper chains and the bottom of the tray. You can 
line the furrower up with the end of the bed and 
pull 30 – 50 cm forward to begin the furrow. You 
then unravel the start of the chain and pin it down 
or alternatively bury the first few plants by hand 
before transplanting the whole row.

We use the paperpot primarily for crops with 3 
rows per bed, although it can comfortably transplant 
up to five rows on a 75 cm bed if needed. We start 
transplanting down the middle of the bed. For this 
pass, it is easiest to straddle the bed. For three row 
crops, we then do a pass just inside either edge of 
the bed, walking with both feet in one aisle. For five 
row crops, we perform an additional pass between 
middle row and outer rows. The plastic boot trays 
we have been using for microgreens more recently 
(as they are shallow and reduce the compost needs 
and facilitate efficient harvesting with the Quick 
Stand) are great for soaking paperpot trays before 
transplanting.

Paperpots are not necessarily certified by Organic 
standards (you need to research this locally), 
because of acetone in the cardboard. This is present 
in most cardboards and not particularly concern-
ing to me, as the paperchains can be pulled out post 
harvest. Acetone is pretty stable. We have never 
been shy to use cardboard for mulching trees, etc., 
and I feel much more noxious things may come 
into the system by way of compost and rainwater. 
Ultimately, this is one of the key innovative tools 
that can make human-scale vegetable production 
very effective, saving time in both the seeding 
process and transplanting work throughout the 
season. You need to consider your crop spacing and 
consider creative use of the chains in order to find 
a solution for the range of crops you wish to grow.

Chain 
Name

Spacing 
(cm)

Length
(m)

Plants per 
10 m bed

CP303 5 15 171

CP303-10 10 28 91

CP303-15 15 42 61

The Paperpot works well in enclosed spaces, such as a polytunnel or 
greenhouse.  The speed of seeding and transplanting is breath-taking.

Over time we have determined the first crops of the season, especially 
brassicas, are best grown on larger than the paperpot cells allow.

Press wheels firm up the ground as the paperchains unfurl and transplants 
are deposited at precise spacings.
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We direct seed all crops in the table opposite with 
the 6 row seeder, which is the quickest and easiest 
seeder to use for the varieties we direct seed. The 
Jang seeders are better at singulating seed, but 
require changing out seed rollers for different seed 
sizes. This would be no problem on longer beds, but 
with out set up we favour the 6 row seeder for its 
versatility and the fact that we can get away with 
one or two changes to the basic settings of the tool 
for all crops. We like to keep the brushes on each 
hopper fully down, and only use the third biggest 
hole on the seed bar in the middle of the chassis. We 
always use the middle pulley at the back of the tool, 

and only ever change the front pulley. Generally 
we use the centre pulley at the front, which gives 
an in-row spacing of 6.3 cm (2.5 inchs), although 
we occasionally use the smallest front pulley which 
gives a 2.5 cm (1 inch) spacing in the row for baby 
carrots. Simplifying the use of tools like this gives 
decent results without any of the fiddling around 
between crops, which saves a  lot of time in the 
height of seeding. The 6 Row seeder is half the width 
of the bed, so by weighing the seed for each bed we 
can simply go up and down the bed, and if any seed 
remains, we just walk again to ensure the correct 
seed density. Bear in mind that, for crops with 6 

Matt putting in rocket. The 6 row seeder is a  versatile and accurate 
seeder for 6 to 12 rows, and is our go to for all our direct seeded crops.

Carla weighing out radish seed. We carry a small scale and weigh out 
seed for each bed, to ensure seeding density is correct.

direct Seeding

Simplified settings allow all crops to be sown without adjusting the tool 
between beds and crops.

The densely planted mixed leaves of mesclun do really well in no-dig 
beds:: the crop is clean and weed free eliminating washing needs.
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rows per bed, you will want to only fill alternate 
hoppers. We always weigh out double the grams per 
row to fill the hopper for the entire bed. The hoppers 
are a little small in my mind: they work fine for our 
length beds but if you were working on 20 m beds 
or more, you might want to consider engineering 
hopper extensions so you can carry more seed. The 
handle of the tool is adjustable, but offset to make 
working from the pathway ergonomic. It works best 
in fine and loose ground. If you have a lot of stones, 
twigs or lumpy material on the surface you will find 
the tool clogs up easily, and seed is not distributed 
evenly. We keep the furrowers high, and seed all 

crops quite shallow to avoid any problems. It is 
a well engineered tool, and is paid for with one bed 
of mesclun in a little over a month. It is well worth 
the investment! All direct seeded crops liable to flea 
beetle attack need to be covered with insect netting 
immediately. We also like to cover things like carrots 
with row cover directly on the bed after sowing, to 
help trap moisture right on the surface and give 
better germination results. Special attention needs 
to be paid to all newly germinated direct seeded 
beds to ensure they have adequate water. It can help 
to consider planning direct seeded beds in blocks in 
your crop plan.

6 row seeder data

Crop Crop spacing Rows per bed Grams per 
row

Grams per 
hopper

Grams per 
bed

Rocket 2 inch 12 3 6 36

Carrot 1 inch 6 1.5 3 9

Baby Carrots 1 inch 12 1.5 3 18

Mesclun mix 2 inch 12 1.8 3.6 21.6

Radish 2 inch 6 3.5 7 42

Mustard greens and
Mizuna 2 inch 12 3.4 6.8 40.8

Mustard greens 
(bunching) 2 inch 12 1.5 3 9

The furrowers can be adjusted by raising or lowering the back press 
wheel. We seed shallow to avoid the tool clogging up with compost.

Mesclun is one of the most profitable market garden crops, yielding 
€500 net off a 10 m x 75 cm bed in just 42 days.
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families regularly. We simply switch blocks each 
year in a long cycle. 

Row covers and insect netting are our primary 
defence, as it is the flea beetle and caterpillars that 
have presented us most problems. You need to 
make sure you acquire insect netting small enough 
to deal with flea beetle, and cover beds immedi-
ately upon seeding or transplanting. We use 4 mm 
wire cut into 1.5 m lengths to form the hoops that 
hold covers up off the bed. This is much cheaper 
than buying cloche hoops for example. We like to 
use landscape fabric pins to hold the covers down, 
as they are easier to carry and move compared to 
sandbags, etc.

Diatomaceous Earth (DE), is a dust made of the 
fossilised remains of one-celled plants called dia-
toms. Although contact with the dust poses no risk 
to people, it is deadly to animals with exoskeletons. 
The microscopic fossils have razor-sharp edges that 
scratch the outer shell of insects, causing them to 
dehydrate and die. Food-grade diatomaceous earth 
does not contain toxins or chemicals, but it is an 
effective pesticide against a wide variety of garden 
pests including aphids, adult flea beetle, grubs, ants 
and squash bugs.

Each species of nematode targets specific pests. 
For instance, S. carpocapsae is effective on larval 
stages of weevils such as black vine, caterpillars 
and cutworms. Another species, S. feltiae, is used 
against larvae of cabbage maggot, onion maggot, 
raspberry crown borer, and thrips. Both species are 
effective on larvae of codling moth, corn earworm, 
and cucumber beetle. H. bacteriophora is effective 
for larvae of tree and vine borers, European cha-
fer, Colorado potato beetle, corn root worm, flea 
beetles, and grubs including those of the Japanese 
beetle. Timing is important as the soil stages of your 
target pest need to be present for the nematodes to 
work on them. Nematodes are living organisms, 
so they should be applied very soon after you get 
them. They like moisture, so if it has not rained, 
water thoroughly both before and after application, 
or apply during rain. If your nematodes arrive on 
a wet sponge, rinse them from the sponge into cool 
water, then spray on plants according to label direc-
tions. Soils must be kept moist for a week to 10 days 
after application. Rainy overcast weather is good 
for nematode application as nematodes are quite 
sensitive to ultraviolet sunlight, and can be killed 
within a minute or two if exposed to it. That is why 
you will often see recommendations to apply in 
early morning or late afternoon. They are sensitive 

Pest and disease Control
We take a very simple approach at the farm and are 
not prepared to use any super toxic materials for 
pests and diseases on our crops. Just because some-
thing is labelled safe to use in organic cultivation, 
does not mean we want it on our food. Some 
certified organic poisons are broad-spectrum and 
highly toxic. Having observed old and established 
no-dig beds thrive with virtually no pests or dis-
eases, I  knew I  would invest in soil and not have 
to worry much about anything other than physical 
barriers for certain insects. Ultimately disease is 
a signal that you need to treat your soil and biology 
with more care. Listen to it!

A  no-dig approach radically builds healthy 
topsoil, and by keeping intensive spaced plants 
growing as long as possible through the year and 
leaving root systems intact post-harvest, this is our 
best investment for pest and disease management. 
Many problems can be avoided simply by grow-
ing on sturdy transplants as opposed to planting 
out young seedlings. This is particularly true of 
flea beetle, which is a major problem for brassicas 
across Sweden.

Crop rotation is an old tradition to eliminate the 
build-up of soil based pathogens. We do not follow 
this as tightly as some might, largely because of our 
observation that a  healthy no-dig system denies 
the space for certain organisms to build in popu-
lation. We vaguely separate crops by family, but if 
you observe our bed plan examples, you see we mix 

Good quality insect net goes a long way in the physical defence of crops 
from insects like flea beetles and cabbage butterflies.
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No mention is made of the presence of another 
chemical that can turn harmless iron phosphate 
into a deadly poison. Apparently EDTA has slipped 
through the cracks in various regulatory systems as 
an “inert” ingredient, and inert ingredients do not 
have to be listed on the label. Since iron phosphate 
is harmless, and EDTA is the ingredient that makes 
it effective, not to mention dangerous, something 
is really wrong here. This is included here as inva-
sive slugs are such a problem here in Sweden, yet 
thankfully we have very low numbers of slugs. Our 
neighbour has them, and so we have used this type 
of poison along our ditches separating the proper-
ties. We have at times resorted to the tedious task of 
picking thousands of slugs, keeping the ditch grass 
short to make the process easier and have not had 
problems in our beds.

to temperature too, with ideal temperatures being 
over 7°C. Nematodes for slugs need to be specific 
to molluscs. The nematode Phasmarhabditis her-
maphrodita enter slugs bodies and infect them with 
bacteria that cause a  fatal disease. A  moist warm 
soil (5 – 20ºC) is required, therefore control is most 
effective during spring to early autumn. Best results 
are achieved by applying in the evening to moist but 
well-drained soils; control may be less successful 
in heavy soils. This nematode is available by mail 
order from suppliers of biological controls.

Bacillus thuringiensis (Bt), is a  natural occur-
ring, soil-borne bacteria that has been used since 
the 1950s for natural insect control. It consists 
of a  spore, which gives it persistence, and a  pro-
tein crystal within the spore, which is toxic. That 
toxic protein differs, depending on the subspecies 
of Bt producing it, yielding a variance of Bt toxic 
to different insect species. When the bacteria is 
consumed by certain insects, the toxic crystal is 
released in the insect's highly alkaline gut, blocking 
the system which protects the pests stomach from 
its own digestive juices. The stomach is penetrated, 
and the insect dies by poisoning from the stomach 
contents and the spores themselves. This same 
mechanism is what makes Bt harmless to birds, fish 
and mammals whose acidic gut conditions negate 
the bacteria's effect.

Organic slug poison based on ferric phosphate is 
approved for use by organic growers and is suppos-
edly relatively nontoxic to vertebrate animals. Iron 
phosphate is a stomach poison in slugs and snails. 
It damages their digestive tissue. With enough 
exposure, they stop eating altogether and slowly 
die. Iron phosphate has been claimed to be practi-
cally nontoxic to birds, based on testing with quails. 
Beetles and earthworms were not affected in studies 
using twice the amount of iron phosphate allowed. 
Iron phosphate has been shown to be practically 
nontoxic to fish, water fleas, and algae. Exposure to 
bees is unlikely because it is applied to soil as gran-
ules. Unfortunately, an added ingredient makes the 
supposedly harmless substance extremely toxic. 
A  man-made chemical called EDTA, a  chelating 
agent (chemicals that bind to and remove ions 
from solutions), that causes the iron phosphate 
to release its elemental iron easily in the digestive 
systems of not only slugs and snails, but of pretty 
much anything that eats it. EDTA or the similar 
EDDS are the only reason these baits are effective, 
yet interestingly the label only reads active ingredi-
ent: Iron Phosphate - 1%, Inert Ingredients - 99%. 

Ultimately it is a healthy soil ecosystem that nurtures healthy plants. 
Pests and diseases are giving us the clear signal of work to be done.

Yellow sticky traps are a great way to quickly establish the presence of 
different species.
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Typically you will want an average of 3 – 4 cm of 
water for most vegetable crops per week. Whilst 
no-dig beds can hold more water in the living 
topsoil where plants want it than a  conventional 
tillage system, be aware that yield and performance 
is directly related to the correct amount of water. 
Our water comes from our stream-filled dam. Our 
well water is in short supply and is required for 
humans, the slaughter facility and field lines.

A horizontal pump pushes the water up a 50 mm 
pipe to the gardens, where it splits to the North 
and South beds. We use impact heads with a spray 
radius of approximately 13 m with up to 4 con-
nected at a time. We use multiple 10 m lengths of 
25 mm hose with GEKA fittings (industry standard 
irrigation connection fittings), to allow us to re-
configure the set-up in infinite ways. We have a set 
of 4 impact heads in each garden block, minimis-
ing movement of infrastructure. All blocks can be 
irrigated in 1 – 3 moves.

The pump is protected by a disk filter, which is 
capable of taking out very fine particles. As there are 
peat particles in the forest streams, the water flow 
in the streams dramatically affects the pump time 

Irrigation

All water for the market gardens comes form this 250,000 L stream and 
spring-fed dam constructed primarily for this purpose.

Pumps are suited to ‘push’ water, as opposed to ‘pull’ it. Water is siphoned 
over the edge of the dam through a disk filter to the pump house.

50 mm pipe carries water up the hill to the gardens. Consult pump 
experts to ensure you use the correct size pump and fittings.

We run 4 impact heads at a time, with a 13 m radius on each head.

A hand lance allows for selective watering of new transplants or tender 
direct seeded crops that require special attention.

Caterpillar tunnels have irrigation along the centre ridge which also 
connects to the pond pump. Spaced at 1.5 m like each hoop.
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in between filter washing. A  disk filter is quickly 
cleaned by running under the tap. In the severe 
droughts where we were pumping the bottom of 
the pond, we would have to clean the filter every 
25 minutes. Typically, with our stream never drying 
out and water refilling the pond every 48 hours, we 
can run it for several hours. The pump delivers 4 m3 
of water every hour. We can also use this setup with 
a hand wand, which is really useful for watering in 
new beds of transplants, or keeping direct seeded 
beds really moist on an individual level. 

Each of the caterpillar tunnels has an irrigation 
system along the top centre bar. The nozzles spray 
with a 2.5 m radius, ideal for the caterpillar tunnels 
as their width is 4.26 m. Using the 10 m GEKA fitted 
hoses, we can quickly connect all of the caterpillar 
tunnels when required. The same goes for the drip 
irrigation, which we favour in the larger polytunnels, 
where aerial watering is not desirable for tomato and 
cucumber production due to disease risk.

Whilst drip is by far the most economical way to 
utilise water, both in terms of avoiding evaporation 
as well as the deep penetrating force of constant 
drips, it is less suited than aerial watering to the 
quick turnover approach to biointensive market 
gardening. If I were in a hot dry climate, I would 
prioritise drip, but the various crop rows and in-
row spacings would make it time consuming to 
change between crops, and you would still need 
to pay special attention to direct seeded crops and 
very young transplants.

◉ ◉ ◉

Microclimate: Windbreaks 
and Row covers

We surround all blocks of beds with 1.2 m high 
windbreaks. Crops are generally taking up space 
from ground level to a height of 40 – 50 cm, and so 
even a low windbreak like this can make a difference 
to vegetables. Whilst a perennial hedgerow or crop 
row would be arguably more beneficial on multiple 
levels, this takes time to establish, and you should 
plan for windbreak from the outset. It is a good idea 
to think of microclimates within microclimates; 
blocking the land up into smaller and smaller 
chunks is the best way to leverage microclimate. 

Row covers are the simplest and cheapest way to 
deal with microclimate, bringing shelter from wind 

and up to 4°C increase in temperature inside the 
space. In the shoulder seasons when frost is likely, 
a large amount of the gardens are under row covers. 
Whilst there are lighter and heavier weight materials 
available, (typically 20 – 40 gm/m2), we only really 
use the heavier weight material in our climate.

The best and cheapest way to hold row covers 
and insect nets off the beds is 4 mm galvanised wire 
purchased in bulk. Cut into 1.5 m lengths this is 
the perfect length to loop over 75 cm beds. Lighter 
weight wire will bend and be useless, and the 
heavier weight is just inconvenient to move around. 
To weight the cover down people tend to use sand-
bags, although we have favoured landscape pins, 
as they are light weight and easy to carry a bunch 
around in your pocket or belt. They do make holes 
in the fabric, so you need to take care and reuse the 
holes, but these materials tend to last 3 or 4 seasons, 
and the pins do not decrease that life span. 

Spanning multiple beds with both row cover and 
insect net is also an option, but you will need to con-
sider your crops planning very specifically with this 
in mind. We cut 5 m rolls down with a chop saw.

Windbreaks and row covers are the cheapest microclimate enhancers.

Even low windbreaks make a surprising difference. Think crop level!
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Caterpillar Tunnels
Caterpillar tunnels are an excellent alternative 
or complement to polytunnels. They are low 
cost and quick to assemble, meaning you 
can rotate them season to season with a  crop 
rotation. Whilst they are not suited to a  winter 
with heavy snow loads, we cannot grow over the 
winter due to lack of light, so in our case they 
are treated as season extenders and accelerators. 

Initially, these tunnels were only available in the 
USA, so we worked with a UK-based manufacturer 
to have them made here in Europe, which actually 
initiated our online tool and farm supply shop. We 
designed them around as many standard parts as 
possible, using 4.26 m wide hoops, which extend 
over 4 beds ending in the pathways when using 30 
cm paths. They are about 2.5 m high in the centre, 
so spacious for a caterpillar tunnel (thanks to the 
vertical section of the side wall also), however, 
they heat up much faster than a larger polytunnel. 
A  couple of neat components (pictured) from the 
original manufacturer are what make these tun-
nels effective, so we needed to have them specially 
machined. At the farm we have 20, 30 and 40 m 
tunnels, and have adapted and improved the end 
design form the original manufacturer to make the 
tunnel endings more abrupt, which is convenient 
with tight spaces around the ends of the beds.

Access and ventilation is managed by lifting the 
plastic sides which are held in place by the pres-
sure of the string pulling the plastic against the 
hoops. The anchor plate and carabiner hold the 
string away from the bottom of the hoop just the 
right amount so that the plastic is easy to manage. 
You need to spend some time observing the tem-
perature and humidity inside these tunnels. In the 
middle of the year the sides are generally left up; we 
see little point taking them down as the shoulder 
season makes up half our short growing season.

We designed irrigation with hanging sprinklers 
that come off a pipe cable tied to the centre ridge 
pole. We use emitters that have a spray diameter of 
5 m and place them under each hoop, spaced at 1.5 
m. We use 10 m lengths of 2.5 cm pipe to connect 
these into our main irrigation supply from the dam.

Whilst not built to stand in heavy snow, it pays to 
leave the frame up over winter to allow a more rapid 
start in the spring. Snow build up on the bed can be 
cleared by hand if necessary, and once the cover is 
on, the beds will thaw out much faster in the spring.

2 people can put up a 40 m tunnel in a couple of hours. Note the end 
assembly, which we improved over the original design for space saving.

The cover is held only by the rope, but the sheer amount of contact 
makes the structure very robust Simple hoop clips hold plastic up.

This bottom bracket sits over the rebar ground rod that holds the hoop 
in place, and anchors the rope away from the hoop to allow lifting.

Relatively low-cost structures that are quick and easy to move.
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Solid centre ridge poles make even 50 m tunnels robust. In strong wind we close the sides down, and you could weigh the sides down with 
sandbags if you were concerned. We have 1 or 2 severe wind storms every year, and have seen no problems with these structures.

An aerial view of the market gardens in early summer. Night-time temperatures can be low up this far North, with 25 °C daily contrast.
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Polytunnel Production
CuCuMBER (Cucurbitaceae) 

Our small polytunnel is primarily reserved for 
cucumber. As we do not grow specifically for res-
taurants or markets we see no benefit in heating the 
structure to push early yields, instead aiming for 
quality and prolonged production. We grow English 
(long) and pickling cucumbers, with slightly more 
of the longer salad cucumbers as these are greatly 
appreciated. Like tomatoes, our cucumbers are 
potted on from 64 cell trays to 15 x 15 cm 1 L square 
pots, to grow to a sturdy size indoors before the risk 
of frost has passed. This allows us to get early salad 
crops from the polytunnel before we come to plant 
out the tomato and cucumber crops and fill the 
tunnel with strings.

We have installed stretched high-tensile wire 
above each of the 6 beds that fit in our small tunnel, 
securing them tightly between the opposite ends of 
the support structure. There is one wire above each 
bed and additional support is offered from cable 
ties securing the wire to the crop rails every 2 m 
inside the tunnel.

For both tomatoes and cucumber we select 
a  single leader from each plant, so a  single string 
is needed to support each plant. The string should 
at least be long enough to reach the bottom of each 
plant with some slack, or longer if you plan to lower 
and lean your crop as it grows. We use pre-wound 
tomato hooks for both the cucumbers and tomato 
crop, which can be reused over many seasons.

We transplant well-established plants as soon as 
the risk of night frost is over, planting quite densely 
every 45 cm. After transplanting we loosely tie the 
string around the base of the plant. If the knot is too 
tight, it can cut into the plant as it grows. Tomato 
trellis clips, which are designed to encircle the stem 
and clamp onto the string can be used instead of 
a knot. Always clip the string around the stem just 
below a leaf branch that has fully elongated. When 
a leaf branch is still developing the internode space 
will continue to elongate and the clip will need to 
be readjusted for proper support. If you do not wish 
to use trellis clips, the string can simply be wrapped 
around the plants stem. This works well, you just 
need to make sure to wrap the string in the same 
direction each time. To balance reproductive and 
vegetative growth, indeterminate cucumbers are 
typically pruned to only 1 or 2 leaders. We choose 
a single leader and prune of any side branches. As 

English cucumbers are a wonderful crop in the hot days of summer. 
We also grow pickling varieties, but tend to grow less due to demand.

An early start as the warm spring days emerge allow us to get in a quick 
crop before cucumbers can be put out without frost risk.

Tunnels within tunnels can add a climate zone difference to your season.
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the plants grow up, we remove the lower leaves to 
a  height of about 50 – 75 cm to increase airflow, 
which can reduce the incidence of disease. It also 
allows enough light in to sow basil, lettuce, beets, 
etc. at the base of these vines. We have not had any 
negative experiences from doing this, so will prob-
ably continue with this practice. Once the plants 
have reached the top of the wire,they can either be 
topped off to prevent additional vertical growth, 
or lowered and leaned to one side to allow them to 
continue growing and extend production. To lower 
and lean a  plant, carefully release about 30 cm 
length of string from the spool or hook and move 
the plant over one position before reattaching to the 
wire. Moving the plants down the wire in this way 
prevents them from gathering on the ground and 
breaking, while still giving the plant extra vertical 
growing space. As the season progresses, the plants 
may need to be lowered and leaned multiple times. 

In the beginning, before the plants are about 1.5 
m tall, we remove all the flowers or small cucum-
bers that appear. This allows the plants to establish 
stronger root systems, which in turn allows them 
to produce more fruit over the whole season. If 
fruits come too densely, we will pull some to allow 
a  smaller number to grow larger, although this is 
more for the English cucumbers. With the smaller 
pickling variety, we tend to leave them be. As our 
season is so short, this set up gives us cucumbers 
until mid to late September, when we tend to clear 
out the tunnel and get a last salad crop in the ground. 
We inspect the tunnel daily, as we are monitoring 
the side vents/ doors for temperature and ventila-
tion. Picking off side shoots and harvesting become 
a regular and joyful affair as the season progresses. 
We harvest cucumbers with sharp hands-free 
tomato pruning scissors into crates which go off to 
the chiller.

At both ends of the season, we are able to get 
a salad crop in, and can further extend the season 
with a tunnel of row cover inside the main tunnel. 
Whilst some crops can overwinter and get away 
early in the spring, we have such little light up this 
far north that I  would prefer to have livestock in 
the tunnels making more valuable use of the space. 
We keep paths mulched with straw or wood chips 
as opposed to black plastics that many favour, as 
we prefer to eliminate plastics where possible. This 
space also serves as hardening off space in the 
spring. 

Hand transplant 1 row every 45 cm

ToMATo (Solanaceae)

Much about growing tomatoes is similar to how we 
deal with cucumbers. We grow indeterminate vari-
eties (vining plants that continue growing in length 
throughout the growing season), pruned to a single 
leader, and keep the bottom of the plants clear up to 
approximately 50 – 75 cm. We use exactly the same 
V hook set up, lower and lean the plants in the 
same way. The only two differences are the spacing, 
which is almost twice as dense with tomato, and 
the fact we will graft tomato plants. This practice 
is quite easy when you have had a  little practice, 
and allows you to grow tomato year after year in 
the same place with much lower risk of disease. In 
Europe the rootstock ‘Estimo’ is most commonly 
used. This is grown out in modules just like the 
desired fruiting variety, although we tend to start 
the seeds 2 or 3 days later as they grow more vigor-
ously. Ultimately, we are looking to end up with 
equal sized stems at the time of grafting to ensure 
a good and reliable connection. We graft when the 
stems are 3 or 4 mm in diameter. All you need to 
do this is razor blades and silicone grafting clips. 
We slice through the rootstock at 45 degrees just 
below the cotyledons, then slice through the same 
on the fruiting variety just above the cotyledons. 
As long as the stems match well, they will take well 
with the aide of the right size silicone grafting clip 
(re-usable) provided they are given the required 
aftercare. We place the newly grafted plants out of 
direct light and build a mini tunnel around them 
on our seeding racks with old polytunnel material. 
The plants are misted by hand regularly for the next 
4 days as they recover, and then are slowly brought 
out under lights. As the rootstock is selected for 
vigour and disease resistance these plants will grow 
much more rapidly and prolong the fruiting season, 
making the initial effort well worthwhile.

After years of practicing no-dig, I am beginning 
to think that we can avoid grafting of tomato plants 
at all, despite growing them in the same space every 
year.  Similarly to abandoning crop rotations, this 
is my experience from years of observation, and 
I would encourage others approach abandoning 
these practices this with caution, or at the least run-
ning their own trials over a few seasons.  

All subsequent care is similar to cucumbers in 
terms of trellising, pruning, lowering and leaning. 
A bit more attention needs to go into checking the 
suckers on tomato plants compared to side shoots 
on cucumbers, as they can quickly divert energy 
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away from main stem development and fruit-
ing. During the main season this should be done 
at least 2 times a week to catch them early. At the 
same time we do this work, we also walk through 
the tunnel hitting the wires with a stick, as well as 
gently agitating the plants on their strings in order 
to promote good pollination. We cut the tops off 
our plants around end of August to allow for ripen-
ing up of the current fruit as our season is so short. 
This invariably means we do not need to lower and 
lean plants that you would in a longer growing sea-
son growing indeterminate plants. Unless you had 
a heated polytunnel in this climate, plants rarely get 
above 2.5 – 3 m, so we can avoid the work of leaning. 
It would not be cost-effective to heat a tunnel at the 
scale we produce at, as you are then competing with 
industrial productions. Tomatoes are harvested 
twice a week and stored in a single layer in slatted 
trays in a cool dark place for inclusion in the next 
box. Any green tomatoes left at the end of the year 
can be turned into chutney to be sold over the win-
ter, enhancing their value and giving more diverse 
products to sell in the leaner months.

Hand transplant 1 row every 22 cm

Weekly pruning and sucker removal turns into lower leaf removal as 
crops develop to encourage ripening and increase airflow.

Different varieties start to ripen off. We cut the growing tips off our 
plants mid to end of August to encourage ripening before frost returns.

Harvesting must happen regularly when it begins. Tomato is best stored 
in single layers, although cherry varieties are fine two layers deep.

Ildi is one of my favourites. Sweet and prolific with 7 or 8 trusses each 
with 80 or more fruit.

In the spring, beds are broadforked and a fresh compost layer added to 
top the beds.  V hooks are hung from the wires at 22 cm spacing.

1,000 head lettuces fill the space in the beds on each side of the tomato 
plants, also watered by the drip irrigation.  Four successions of lettuce 
grown like this produce an additional €10,000 from the space.
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Winter in the Tunnel
After the tomato crop is pulled out, we let the layer 
flock in to clean up any residues and then start the 
process of creating a deep litter. We put an initial 20 
cm of peat moss, or old straw and the birds settle in
to the long winter. We prefer natural light 
for the flock, and supply an automatic field 
drinker with a  heated cable to enable water flow 
throughout the frozen months. Our tunnel is 
large enough for 800 birds by organic standards.

New bedding is added weekly, or as required, 
and by the end of the winter it is a compacted mass 
approximately 50 cm deep across the tunnel. In the 
spring, the birds are taken for stewing hens, replac-
ing the initial cost of the flock, and a  new flock 
arrives on pasture. We time this to keep a constant 
supply of eggs, part of the reason good record 
keeping is paramount to effective management.

The bedding is removed with a hired skid loader, 
and put into windrows with the cows deep litter for 
further composting for the season, after which it goes 
onto the market garden beds at the end of the year 
before the beds are closed down. The tunnel earns 
more money in the winter than the growing season, 
producing €40,000 worth of eggs in this period.

Our larger tunnel has drainage on the upslope side and both ends, to 
facilitate good drainage of the water from the barn rooves.

Up to 800 hens fit in the tunnel within organic standards, their nests 
temporarily moved in from the Egg Mobiles. Roosts are added.

The tunnel after the old layer flock have been culled on farm. This is the 
lifeblood of the market garden, once combined with the cow bedding.

A skid loader makes a few hours work of the winters bedding, which is 
put into windrows for further composting throughout the season.

A winter without livestock equals work to clear snow. With animals inside 
we never clear the tunnels. Consider gothic frames with no animals.

Bedding removed, the bed formation begins; broadfork, add compost, 
rake and roll.
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Hand transplant 2 rows every 10 cm
Paperpot 2 rows using 5 cm chain

BEETS (CHEnoPodIACEAE) 

We sow beets in the smaller celled 144 cell trays, as 
they stay there for only a couple of weeks. Beets are 
well-adapted to fluctuations in temperature, and we 
grow them throughout the season. We pick a whole 
bed at the same time, usually when they are 5 – 6 cm 
diameter and serve them in bunches with leaves on. 
We have found beets growing in some of the shaded 
north beds take longer and can get stringy if left in 
the ground too long, so we sometimes harvest them 
smaller. Later in the year, we store excesses in sand 
in the root cellar to make way for other crops. Beets 
will store well in place usually, but if you want to 
make the most of a  short season in terms of rota-
tions, having access to a root cellar is useful. If we are 
storing we will cut the leaves, and any excess we keep 
long into the winter for family use.

Hand transplant 3 rows every 7 cm
Paperpot 3 rows using 10 cm chain

BRoCColI (BRASSICACEAE) 

Broccoli has seemingly had a  resurgence in popu-
larity for its high vitamin content and anti-cancer 
agents. It is a  fast-growing and fairly easy-to-grow 
crop. Having said that, for some reason, we always 
struggled to grow awesome broccoli before landing 
here at the farm. Broccoli prefers fertile, well-drained 
and moisture-retaining soil. We make sure we water 
at least every week in dry periods. We will come in 
and add high nitrogen chicken manure when plants 
reach about 20 cm tall. Timing the harvest is really 
important as the heads mature very quickly. When 
they are coming on, we check them daily and harvest 
when the heads are full and dense. These go straight 
to the chiller where we stand them in shallow water 
to ensure they stay super fresh. If the flowers are 
beginning to open, you need to cut the head off 
right away, as it is starting to bolt. We cut the heads 
high on the stalk with a sharp knife to allow the side 
shoots to produce mini broccolis, which we bunch 
and put in later boxes. We treat Romanesco in much 
the same way, including the same spacings.

Hand transplant 3 rows every 45 cm
Paperpot 3 rows using 15 cm chains (alternate seed-

Crop notes
ASIAn gREEnS (BRASSICACEAE) 

Different Asian greens are quite easy and relatively 
fast growing in a cold climate. We usually grow things 
like Rubicon, Black Summer, Hon Tsai Tai and Tatsoi. 
They make up some of the early and late greens for 
the boxes, with first outdoor transplants as early as 
1st May. The main problems we have encountered 
have been with flea beetles and, later in the season, 
caterpillars. We utilise both fleece covers in the spring 
and insect netting in the summer help keep these 
pests under control, as well as topical applications 
of diatomaceous earth and beneficial nematodes, if 
necessary. Whilst we focus on early and late boxes for 
these crops, we often let the Hon Tsai Tai flower and 
add the flowers and tender stems to the boxes, which 
are delicious steamed with butter. These crops are all 
transplanted and later harvested by knife. 

Hand transplant 3 rows every 30 cm
Paperpot 3 rows using 15 cm chain

BEAnS (loW BuSH vARIETIES) 
(fABACEAE) 

Bush beans are awesome, and scraggly small plants 
can produce a  surprising abundance of beans. We 
grow purple and green varieties and customers 
always seem to really appreciate fresh picked beans. 
Beans are not frost tolerant, so they do not go out till 
end of May/early June. We tend to have beans coming 
in just as peas are running out. Having said that, in 
summer the cool and wet spells can lead to very 
extended pea harvests. When the beans come, we 
pick 2 or 3 times a week to keep them fresh and super 
delicious, and harvests usually run over 2 or 3 weeks. 
Early seeded beans go straight under a fleece cover 
as they need a  certain amount of warmth early in 
the season, yet grow well in last years compost addi-
tions. Beans do very well in no-dig beds, and we are 
experimenting with planting them more intensively. 
Fresh beans are picked no more than 3 days before 
boxes go out, although we store them in the walk-in 
chiller until packing begins. We hand seed both bean 
and pea crops and harvest carefully by hand. More 
recently, we have been transplanting bush beans to 
get better germination in a  controlled environment 
(our seasons have fluctuated wildly every year) and 
this is something we will likely continue to do.
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The row spacing below allows for good 15 cm 
carrots, although when using the six row seeder, we 
have found you need to play around quite a bit to 
get the spacing perfected. We aim to have carrots 
in the boxes as often as possible through the year 
as they are a staple, and quality fresh carrots picked 
that day are something you find nowhere else 
around here. Early in the season, as well as late in 
the year as the nights show signs of frost, we will use 
heavier weight fleece covers. Carrots store well in 
the ground as long as the temperature does not sink 
below 7°C, and the cold actually makes the carrots 
taste much sweeter. Any beds left with plants at the 
end of the season are the first to go to the kitchen. 
We like to broad fork as deep as possible, as it really 
benefits carrot crops, and combined with a  good 
no-dig set up you should get good success imme-
diately. One awesome aspect of no-dig is the sheer 
delight of harvesting by pulling the carrots straight 
out the ground, no forking required.

Carrot fly is the only problem we have faced, and 
which can be dealt with non-chemically in a  few 
ways. Late sown carrots (after mid-May) avoid 
the first generation of this pest; similarly carrots 
harvested before late August avoid the second gen-
eration. Insect nets can work, as they exclude the 
low-flying female flies, although it is essential to 
practise crop rotation with this methods, otherwise 
adult carrot flies may emerge within the protected 
crop from overwintered pupae in the soil. There are 
some cultivars that are less susceptible to carrot fly, 
but are not fully resistant, so best to employ good 
practice too. Another option is nematodes that can 
be watered into the bed to control the young larvae, 
whilst others use a predatory beetle Atheta coriaria.

(6 row seeder) 
6 rows (alternate hoppers), 1.5 grams per row
12 rows (baby), 1.5 grams per row

CouRgETTE And PATTyPAn SQuASH  
(CuCuRBITACEAE) 

Courgettes and summer squash are easy to grow 
and highly productive. It has become one of those 
vegetables that can create a bad name for a CSA as 
the sheer abundance of a  bunch of plants in full 
production can leave people wondering what to do 
with them all. Plan for what you need and avoid 
the temptation to fill boxes with more courgettes 
than anyone could possibly eat in a week! These are 
heat-loving plants that do not tolerate frost. For the 

ing) or interseeded with lettuce

CABBAgE (BRASSICACEAE)

We grow both red and green cabbage and treat 
them in much the same way. Cabbage can be dif-
ficult to grow; it only likes cool temperatures, and 
it can be a  magnet for pests. Cabbages are heavy 
feeders and appreciate a new dose of good compost 
and like a good 5 cm of water per week. Cabbage 
attracts butterflies and the resulting caterpillar 
damage, flea beetles and aphids. Growing on good 
strong transplants is a great start against flea beetles 
which can cause so much trouble for us early in the 
season. Using heavy row covers and insect netting 
later in the season really helps keep the other pests 
under control. Cabbages are one of the crops that 
should really dictate the crop rotation.
Aphids have never been the main problem for us, 
but a soap spray may be necessary, if your vegetables 
suffer from them. Whilst insect netting really helps 
with caterpillars, we have sometimes resorted to 
nematode foliar sprays for the caterpillars of white 
butterflies, which can quickly defoliate plants. Any 
butterfly eggs will be found on the underside of 
leaves, so inspect regularly even if you use insect 
nets/ row covers, and squash the eggs as soon as 
you find them.

Hand transplant 3 rows every 30 cm

CARRoT (uMBEllIfERAE) 

We only sell our carrots in bunches with their tops, 
as this guarantees the freshness of the product, 
picked that morning or the day before. Carrots are 
always popular and quite cold hardy, so they are an 
excellent vegetable to get going early in the spring. 
High amounts of nitrogen can lead to hairy rooted 
carrots roots, so we tend to rotate beds onto a heavy 
feeder from the previous year. When the soil is cold 
early in the season there are less available nutrients, 
as the soil food web is still waking up, so some like 
to add supplemental feed, e.g. pelleted chicken 
manure to provide for good vegetative growth. 
Carrots usually take 1 to 2 weeks to germinate, so 
it is important that the bed surface is kept moist so 
that it does not harden or dry out as fragile plants 
emerge. We do this by hand. A fleece laid flat over 
the bed also helps the plants come up faster and 
reduces drying from evaporation. If we have time 
in the season, we run early crops in the greenhouse. 
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less variety. At season’s end we pull and dry the 
remainder and add it to late boxes as and when we 
want extra varieties. We separate the cloves from the 
bulbs just before planting and select the best looking 
cloves. We prepare our beds in the same way as any 
other beds: compost, rake, roll and mark. We made 
a  garlic dibber, which creates 3 rows of small dib 
holes about 7 – 8 cm deep and mark the next row 
at the same time. This allows a planter to follow up 
behind popping cloves straight into the prepared 
holes. The bed is then raked afterwards to close up 
the holes.

Garlic is one crop on top of which we have added 
a straw mulch, up to 10 cm thick. This is because it is 
autumn planted, and the thick blanket helps keep the 
soil from freezing too quickly, allowing the seed cloves 
to develop a good root system before winter sets in. 
In early spring, when the tip of the garlic leaves start 
to emerge, we remove some of the straw to allow the 
dark compost below to warm more quickly. In June/
July, the plants will have developed scapes, which we 
harvest for garnishing boxes. Removing the scapes 
helps encourage bulb formation. A few weeks later 
we harvest the entire garlic crop. We harvest when 
leaves are beginning to brown and peel the outer lay-
ers immediately to aid with drying and storage. The 
cleaned bulbs are dried with the sun every day for 
a few hours, and stored in slatted crates in a cool dry 
place. After a few weeks, we cut the necks down to 5 
cm or so and replace them in slatted trays.

Garlic has very few problems with pests in the 
garden as it is, in fact, a natural pest repellent, and 
also very few problems with the diseases that plague 
other vegetables. White rot is one concern, and 
you should also keep an eye out for the same pests 
that plague onions. White rot is a  fungus that may 
attack garlic in cool weather. Not much can be done 
to control or prevent that problem except rotating 
your crops and cleaning up the area after harvesting. 
No-dig seems to eliminate this problem, something 
other growers have reported back to us since transi-
tioning to no-dig.

Hand transplant 3 rows every 15cm
Use a dibber to place bulbs 5cm deep

KAlE And SWISS CHARd 
(BRASSICACEAE And 
CHEnoPodIACEAE) 

Whilst Kale and Swiss chard are from different 
families, we treat them exactly the same. We 

earliest plantings we cover the crop with row covers 
to ensure no late unexpected frost damage. We have 
no pest or disease problems with squash, which is 
generally very easy to grow. We harvest summer 
squash when they are 15 – 20 cm long, making sure 
they are still on the tender side. This is another crop 
that is best picked 2 or 3 times a week; this prevents 
the fruit from becoming bulbous and oversized and 
stimulates the growth of new fruit. We harvest by 
twisting fruit carefully at the base, or using a sharp 
knife. It is important to take care when harvesting 
to avoid damaging the stem, which can lead to rot 
issues.

Hand transplant 1 row every 60 cm

fEnnEl (uMBEllIfERAE) 

We grow fennel to serve young when bulbs are 
perhaps only half developed. We serve the whole 
plant with the gorgeous feathery leaves, which are 
just as useful for salads, soups and tea as the bulb. 
Whilst it does tolerate very light frost, fennel is 
a Mediterranean crop. We do get some out in the 
garden relatively early, but always under heavy 
fleece row covers. Early spring sowings are more 
likely to bolt. Bulb fennel is sensitive not only to 
day-length, but it may also bolt if there is a sudden 
chill. Fennel is not troubled by many insect pests or 
diseases. You might find aphids or whiteflies on the 
leaves, but they are rarely a serious problem. Slugs 
can be trouble. The worst disease is root rot, which 
can happen, if your plants get waterlogged for too 
long. In many ways the best time to sow bulb fennel 
is for an autumn crop. In our northern latitudes, if 
you sow around the middle of June, you should be 
harvesting small bulbs from mid-July. 

We harvest bulbs when they get to small tennis 
ball size. If you leave them to grow larger, the plants 
can bolt and the flavour of the bulbs will quickly 
become bitter. We use a sharp knife to cut the bulb 
free just above taproot, right at the soil line, and 
sow another crop directly on top of that.

Hand transplant 3 rows every 15 cm
Paperpot 3 rows using 15 cm chain

gARlIC (lIlIACEAE) 

Our garlic is planted late in the autumn and 
harvested the following summer. We stagger the 
harvests to include garlic as a ‘filler’ for boxes with 
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always plant Kohlrabi under heavy row covers due 
to the outside temperatures at our desired planting 
times, as well as having the row cover doubling up 
for flea beetle control. Like we do with all crops, we 
harvest the Kohlrabi low to the ground and come 
back around later to trim the stem down to ground 
level, leaving the root system intact to decay in the 
ground. The leaves are good to eat too, so if they 
remain unaffected by flea beetle we always serve 
them whole. If leaves have sustained a lot of damage 
we just trim them back and serve only the bulb.

Hand transplant 3 rows every 20 cm

lETTuCE (ASTERACEAE) 

We aim to have lettuce heads in nearly every box 
through the season and grow a variety of different 
colour and texture lettuce. This includes iceberg, 
butterhead, oakleaf, lollo, flashy troutback and 
romaine varieties. Lettuce remains a high-yielding 
high value crop that is pretty straightforward to 
grow. Pay close attention to the days to maturity 
(DTM) of the varieties you wish to grow, so you 
can stagger the sowings appropriately to ensure 
constant supply. The main problems for lettuce 
here are slugs and dry conditions. Especially in 
the middle of the season, lettuce can quickly bolt 
to seed. Water management is key to maintaining 
regular quality lettuce crops. Regardless of water, 
lettuce can also bolt when temperatures get too 
hot. Select well-adapted cultivars and use shadier 
spots for mid season planting if possible. To harvest 
lettuce you might consider pulling outer leaves for 
salad mixes, prolonging the yield and harvest of 
individual plants. As we grow a lot of mesclun mix, 
we do not do this ourselves, and tend to cut the 
heads at the base with a good push knife. We try to 
avoid washing as much as possible, both to reduce 
work and improve storage life. In a no-dig set up, it 
is much easier to get away with this as the beds are 
so clean, but bear in mind lettuce is very susceptible 
to temperature and a  quick cold water dunking 
can keep them in good condition. We do this if 
the lower leaves have particles on them, if we have 
small slugs hiding in the leaves, or if the weather is 
really hot. Lettuce keeps fresh surprisingly well in 
closed containers in the chiller. 

Hand transplant 3 rows every 30 cm
Paperpot 3 rows using 10 cm chain, alternate seeding

continually harvest them right up to the last boxes, 
and both crops are easy to grow and present little 
problem from a  pest/disease perspective. We 
stagger the Swiss chard and kale seedings slightly 
so that we can alternate them in our shares, and 
harvest individual leaves from both plants for 5 – 8 
weeks. Spring kale is followed by Swiss chard in the 
summer and a subsequent crop of kale in the fall. 
Kale grows well in cool conditions, which makes it 
a good spring crop, but its cold hardiness means it 
will stay outside until the last harvest of the year. 
Swiss chard gives an abundance of cooking greens 
between these two main kale crops, as it does not 
go to seed quickly in the summer. 

Flea beetle is the main concern for young kale, 
so we always use fleece over the spring plantings. 
Cercospora leaf spot is a fungal disease that causes 
light brown patches surrounded by purple halos on 
Swiss chard, beet and sometimes spinach leaves, 
and is most often seen in warm, rainy climates. The 
only natural way to deal with this is spacing plants 
out so they do not touch each other and remove 
affected leaves as soon as you see them.

We harvest both of these leafy greens by twisting 
the outer leaves away from the base of the plant with 
a thumb on the top of the stem and then bunching 
them together with elastic bands. We tend to only 
pick once a week on packing days, and will discard 
oversized leaves in favour of more tender and visu-
ally perfect leaves.

Hand transplant 3 row every 30 cm
Paperpot 3 rows using 15 cm chain (alternate seed-
ing)

KoHlRABI (BRASSICACEAE) 

A good Kohlrabi can taste almost like melon, super 
sweet and delicious. It is perhaps a  little unusual, 
and we always get a  lot of requests regarding the 
best uses of this unique vegetable. It is easy to grow 
quite densely in the bed, and grows fast in the cool 
spring and autumn season. We grow both the green 
and purple varieties, producing some really bumper 
size vegetables, particularly in the spring. You have 
to keep an eye out with harvesting. A sudden hot/
dry spell can make the plant woody and a little bit 
spicy like a  radish. Too much water at the wrong 
time can lead to splitting. We sometimes let the 
bulbs reach 10 – 15 cm diameter in our early spring 
plantings, but we taste them regularly to avoid 
letting any of the bulbs get woody or fibrous. We 
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the supply in the early boxes, with summer onions 
coming in later. In the summer, we harvest the 
remaining crops and store them, meaning we can 
distribute the supply accordingly in later boxes as 
we move towards more roots and stew type veg-
etables to correspond to the season.

All of our onions are started at the same time, at 
the end of March. We grow from seed, not sets, and 
by sowing the seeds into large open trays (60 x 40 
cm) we save some amount of space in the cramped 
space we have available for spring starts.

Young onions have their leaves clipped once or 
twice to a length of about 10 cm, to stimulate their 
development and allow for better utilisation of 
the artificial light they need so early in the season. 
When transplanting, it is important to ensure that 
both the soil mix and the ground are wet enough, 
as moisture helps the tiny onion plants get estab-
lished, planting as close to the surface as possible. 
We usually give the onion beds an additional dose 
of pelleted chicken manure to get them off to a good 
start. We plant onions in clumps just like the spring 
onions, which provides more yield per given space. 
It also makes transplanting onions much faster, as 
clumps are teased away from the thick root mass 
that has developed in the seeding trays.

Onions are susceptible to a  few problems. 
Flowering (bolting) is triggered by exposure to low 
temperatures in spring. Remove the flower as it 
appears. Such bulbs will produce thick-neck bulbs 
that will not store and should be used soon after har-
vesting. Withering of the foliage in dry weather may 
be a sign of onion white rot. The base of the bulbs 
and roots develops white fluffy mould. Onions and 
shallots are very susceptible to onion downy mildew, 
when the leaves start turning yellow and die off from 
the tip downwards. In wet weather, white mould 
develops on dead parts often turning darker colour 
later. If the foliage develops orange pustules, the crop 
may be affected by rust leek rust. If the bulbs become 
soft and brown, giving a  ‘cooked’ appearance they 
may be suffering from onion neck rot. Affected tissue 
becomes covered with dense grey mould, later turn-
ing dry and mummified. This is mostly a problem of 
stored bulbs. Avoiding application of high nitrogen 
fertilisers late in the season can reduce occurrence of 
onion neck rot. You should store only well-ripened 
bulbs. Ensure that they are not exposed to damp 
conditions in storage. Though the larvae of allium 
leaf-mining fly and leek moth can cause damage to 
the foliage of onions, they are most troublesome on 
leeks. Both leaf-mining pests have two generations 

lEEK (lIlIACEAE) 

We start our leeks very early in the spring with the 
other onions. We seed quite early by broadcasting in 
flats just like we do with onions, and it gives us leeks 
quite early in the season. We stagger the harvest by 
selecting different varieties as well as adding them 
to boxes at different stages of development. Even-
tually, we pull all the leeks and store them in sand 
beds for addition to the latest boxes, to allow us to 
use the beds for another crop. We have had some 
inner rotting in leeks which we suspect to be a result
of the action of leek moths. Damage from leek moth 
caterpillars appears as white patches developing on 
the foliage where the caterpillars have eaten the 
internal tissues, tunnels in the stems of leeks (and 
bulbs of onions, shallots and garlic). Affected plants 
often develop secondary rots and young leek plants 
may be killed. The female moths can be prevented 
from laying eggs by covering susceptible plants with 
fleece, or insect netting. Basic crop rotations should 
also be practiced to prevent potential build-up of 
moth populations under the fleece. Leek moths cre-
ate two generations during the summer and their 
larvae damage the plants; from the first generation 
in May-June, and the second generation in August-
October. The second generation is the more nu-
merous and damaging, and initially the caterpillars 
mine the foliage but the older larvae bore into the 
stems and bulbs. When fully fed, the caterpillars are 
1 cm long. They come out of the plant and pupate 
within cocoons that are spun on the foliage. Adult 
moths emerge in autumn and overwinter in shel-
tered places. In the growing season, you can look 
for the white, net-like cocoons on the foliage and 
squash them. 

Hand transplant 3 rows every 15 cm
Paperpot 3 rows using 10 cm chains

onIon (lIlIACEAE) 

Onions form an important staple, and, like potato, 
are something to consider buying in. We cur-
rently only buy in potato, and mainly because we 
cannot compete with field-scale grown potato: it 
is cheaper, all in all, to buy in this staple than to 
grow it ourselves. Onions could be considered in 
a  similar light in terms of their individual profit-
ability. However, we currently grow all our own and 
along with spring onions and leeks, provide quite 
regular shares in our boxes. Spring onions make up 
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A  shoulder/back slung open basket type bag is 
best for harvesting to avoid bending over con-
tinuously to collect into trays. Kept in the chiller, 
peas last well up to a week. We are always picking 
the day we send out vegetables, so this is never 
an issue to us, except with peas and beans, which 
need picking when they are ready, usually several 
times a week. 

Direct seed by hand 1 row every 1 – 2 cm
Paperpot 1 row using 5 cm chain

RAdISH (BRASSICACEAE) 

We grow full beds of radish at the spacings 
below using the 6 row seeder and filling alternate 
hoppers to achieve the desired spacing. Radish, 
along with beets, are also sown in beds with pea 
and summer squash, as there is so much free 
space in the beds. The hottest months cause rad-
ishes to get fibrous and bolt early, so we tend to 
sow in spring, late summer, and autumn. We do 
not tend to have any problems with radish other 
than flea beetles, which make bunched radishes 
unpresentable. We always cover our radish crops 
with insect netting or row cover immediately after 
planting. If leaf damage occurs we serve them in 
paper bags without the leaves. The bright colours 
still light up a box.

(6 row seeder) 6 Rows, 3.5 grams per row (alter-
nate hoppers)

RoCKET (BRASSICACEAE) 

Rocket is quite hardy, and can survive tempera-
tures as low as -4 or -5°C. We focus on growing 
rocket for early and late boxes. In the summer 
it turns out coarse and does not taste great. If 
you want to grow in the summer, select partially 
shaded beds or use shade nets. We have found 
flea beetle a problem, even when we immediately 
cover the beds with insect nets. This varies a lot 
from season to season, with hot dry weather in the 
spring and early summer favouring them. You can 
get 2 cuts from a bed of good quality, especially 
when using the Quick Greens Harvester. We add 
it to boxes in small bags. It is best sown with the 
6 row seeder. Here in Sweden, the earliest it goes 
out in the garden is about 10th May.

(6 row seeder) 12 rows, 3 grams per row

a year. They feed on the internal tissue of the leaves. 
The injury can lead to secondary rotting. Wilting 
of the foliage and collapse of young onion and 
shallot plant can be also caused by larvae (mag-
gots) of the onion fly feeding on the internal tissue 
of the stems. Later, the maggots destroy the inner 
tissue of the bulbs. Cover young plants with a fine 
insect-proof mesh or fleece for the whole season to 
reduce infestation. Overhead watering encourages 
fungal diseases, so if you find you have a problem 
you may need to give special attention to watering 
these beds.

Onions are usually ready to harvest when their 
leaves start to yellow. We include them in boxes 
from this time and over many weeks. For storage 
we cut their stems, leaving 15 – 20 cm above the 
neck. We let them dry in the sun for a few days, 
putting them indoors each night. When they are 
dry they go into slatted trays in a cool dark place. 

Hand transplant 3 rows every 25 cm (3 plants per 
cell)

PEAS (fABACEAE)

Similar to beans, peas require considerable work, 
in terms of setting up stakes and trellising them 
as they grow and then the regular, timed harvest 
to ensure maximum quality. Our peas run earlier 
than our bush beans, so we are typically drawing 
the peas to a close when bean picking takes over. 
Because peas germinate best in cool soil, we do 
our first pea seeding in late April. We seed them in 
just one row, by hand, spaced very tightly together, 
which we then cover with row cover. Seeding only 
one row per bed is not optimal in terms of maxi-
mising the use of the bed, but it makes harvesting 
much easier. We then plant lettuce, beet or radish 
crops underneath to make more use of the bed 
space.

 Indeterminate cultivars last longer and produce 
more peas than bush varieties, even if trellising 
them requires additional work. We use standard 2 
m bean netting with wooden stakes placed every 
1 m to take the load, only tying the peas if they 
become too heavy and start to dislodge them-
selves later. Peas are super easy to grow, have no 
real pests, and people love the farm fresh taste.

Pea crops should be harvested every two or 
three days for best results. To harvest as efficiently 
and ergonomically as possible, it is imperative that 
you pick peas with both hands and stay focused. 

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



551

polytunnel. Everyone loves fresh, quality spinach, 
but it is difficult to grow in summer as the plants 
quickly bolt and go to seed early when the days 
are long and the weather is hot. It is really the cold 
temperatures that give the sweet and tender leaves 
that people value so much. With over 250 plants 
per bed, we choose to transplant due to the highly 
variable germination rates, which also allows us to 
get a good quality transplant in a couple of weeks 
earlier, producing early box crops as well as fresh 
greens for the folks arriving at the farm for the 
growing season. These crops go straight under 
heavy-duty fleece, out as early as the third week in 
April, if weather permits here. Depending on the 
scheduled harvest date and growing conditions, we 
harvest in two different ways. If the crop is small 
and yet we still wish to take it, we will use the Quick 
Green Harvester.

If the plants are larger, we pick the choice leaves 
of each plant rather than harvesting the whole lot, 
and spread the harvest over 2 or 3 cuttings. This is 
one crop we aim to avoid washing, which we will 
do anywhere we can to save both on time, but also 
to improve shelf-life at the customers end. A no-dig 
approach really helps with this as the beds are so 
clean, and little compost transfers to many of the 
leaf crops. Heavy rains can cause splashing of par-
ticulates onto leaves, but early in the season when 
everything is under row cover this is no problem. 
We aim to have spinach in the first few and last 
couple of boxes. It is always that crop people wish 
there could be more of. Last sowings may be early 
September, if weather permits.

Hand transplant 4 rows every 15 cm
Paperpot 4 rows using 5 cm chain (baby leaf)

SPRIng onIon (lIlIACEAE) 

We have always seeded trays of white and red spring 
onions in 60 x 40 cm trays of 400, similar to our 
onions but we now favour paperpots. We transplant 
spring onions in clumps of 3, to facilitate quicker 
harvesting with no apparent loss of yield. Because 
spring onions, scallions and green onions are fast 
growing, they tend not to be troubled by pests and 
diseases. Common pests are similar to onion, with 
onion fly being a common problem. These are not 
only onion pests, as they attack all members of the 
allium family, such as leeks and garlic. Onion fly 
lay eggs which hatch into maggots and eat into 
onion seedlings usually between the leaves and

SAlAd MIx (MESClun MIx) 

Our salad mixes have a base of mixed lettuce vari-
eties including green and red Oakleaf, Romaine, 
Lollo Rossa, and other redleaf lettuces. Depending 
on the time of year we add rocket, mustard greens 
and other brassicas like kale and Asian greens and 
sometimes chard. The main issue with adding bras-
sicas is the threat of flea beetle, which can render the 
entire bed unsaleable. All mesclun mixes are covered 
with insect netting or row covers immediately after 
sowing in order to mitigate this problem, and at the 
worst times of the season we focus only on lettuce 
leaf beds. We sow the crops with the 6 row seeder, 
giving 12 rows per bed. 

A  lot of seed goes into the ground sowing mes-
clun, and to ensure a  high-quality crop, you need 
to ensure it is weed free. For a well-prepped no-dig 
bed this is not a problem. We cut mesclun twice, and 
sometimes even 3 times depending on the season. 
The Quick Greens Harvester does a fine job cutting 
the crop cleanly allowing better regrowth. We cut 
a little higher than perhaps necessary, which means 
we can usually get away without washing the mix. 
This suits us much better, and improves the storage 
life of the crop too. We can do that as the beds are so 
clean in our no-dig approach, and you need to factor 
in time if you are washing and then drying each crop 
like this.

The main challenge with intensive salad mixes 
like this in a  no-dig set up is clearing the residue 
before subsequent plantings. For beds at the end 
of the season, we can cover the remains and let it 
decompose. Mid-season, however, as we are not till-
ing, the residue needs to be removed. After cutting 
the last harvest low to the ground, we then use a hoe 
to loosen the fragile root systems and clean the beds 
with a rake and a little hand finishing. It is one cir-
cumstance where you perhaps see the efficiency of 
tillage, but in the end it is the overall soil care we are 
looking for. We serve mesclun in plastic bags with 
a simple sticker, which improves the overall look and 
presentation of the salad mix. If we have edible petals 
available from the herb gardens, we will mix these in 
to add even more colour and texture to the salad.

(6 row Seeder) 12 rows, 1.8 grams per row

SPInACH (CHEnoPodIACEAE) 

Spinach is a  really frost-hardy crop surviving tem-
peratures as low as -5°C, or more in the cover of the 
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small bulbs or roots. In older onions, the onion fly 
maggots eat away at the bottom of the onion bulbs. 
These onion pests will eventually cause the onion 
leaves to go pale, wilt, and die off. The bulb, or at 
least the inside of it, becomes rotten and the plants 
to keel over and die. The onion fly looks similar to 
a small house fly and can be found flying around early 
summer as it lays its eggs in seedlings or the soil at 
the base of plants. After 3 days, the eggs hatch and the 
larvae tunnel into the onion, where they dine non-stop 
for 3 weeks growing into full-sized 8 mm long reddish 
brown maggots. Fat and happy, they burrow back into 
the soil and pupate, emerging as a new generation of 
flies 3 weeks later. At the end of summer after a few 
generations, the final pupae over-winter until next 
spring. Badly damaged plants found towards the end 
of summer should be lifted carefully and burnt to 
prevent maggots from completing their development. 
Some protection may be gained by using nematodes 
or insect netting. We harvest by hand and use elastic 
bands to create the desired size bunches in the field, 
washing down the roots at the wash station. We will 
always leave the leaves whole, taking care not to break 
or damage them. Later in the season as the leaves 
begin to yellow and dry at the tops, we trim to keep 
the bunch looking vital.

Hand transplant 3 rows every 25 cm (3 – 5 plants per 
cell)
Paperpot 3 rows using 5 cm chain (3 seeds per cell)

TuRnIP (BRASSICACEAE) 

We direct seed turnips with the 6 row seeder using 
alternate hoppers. The main issues we have faced are 
with flea beetle, so we keep them covered with row 
cover or insect netting. Turnips prefer cooler weather 
and lose their tenderness later in the summer. They 
can tolerate light frost, so with good fleece covers early 
and late in the season they do well. We grow both red 
and white turnips, and generally pack them in paper 
bags with the leaves trimmed down to 5 cm or so 
of stem, unless the leaves remain free of flea beetle 
damage. We usually pull turnips from a  whole bed, 
and bunch them with their assorted sizes. When boxes 
are quite full we sometimes harvest just the largest 
ones, allowing the smaller ones to grow bigger to go 
into subsequent boxes. More recently we have started 
to transplant all turnips, and see better development.

(6 row seeder) 6 rows 1.3 grams per row

Paperpot 4 rows using 15 cm chain (4 seeds per cell)

Harvesting, Storing 
and Packing

Harvesting becomes a  substantial weekly task come 
June as sales become regular two or three times a week. 
Vegetable harvests need to be planned carefully to 
ensure the desired supply at the right stage of maturity. 
Vegetables develop a lot of their refined flavour as they 
mature, so harvesting too early is undesirable.

Crops are divided into three main types: single har-
vest, cut-and-come again and those where harvest is 
spread over multiple weeks. Having a walk-in chiller is 
vital to allow for short-term storage, and we minimise 
this by focusing all possible harvest on the morning 
before delivery. Some crops are entirely time sensitive 
in their harvest such as broccoli. Others like peas need 
picking every two or three days in their peak. All our 
deliveries are in the afternoon, leaving time for farm 
chores to be completed in the day and timed to avoid 
poultry processing days. For this reason, we tend to set 
seeding and transplanting onto the tail ends of each 
week, harmonising the major tasks across the farm.

We harvest the majority of the weeks sales before 
breakfast when it is cool outside. Because no-dig leaves 
most crops very clean, even root crops being relatively 
clean, we aim to avoid washing crops wherever possible. 
Not only does this eliminate elaborate drying proce-
dures, but the storage life remains intact. If you harvest 
when it is hot outside you need a cold water tank to take 
the heat off produce, then dry it and get it in the chiller 
as quickly as possible to retain freshness. We try to har-
vest ergonomically by using the appropriate tools for 
the job. Some crops are best harvested by hand, some 

Harvesting and preparing produce for customers is a  joyful process. 
Quality control through careful observation is key.
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with different knives and others with tools, such as 
the Quick Cut Greens Harvester (p.525). We use 
stackable food crates out in the field, and pick to the 
orders and weights created in the weekly sales sheets. 
It is preferable to loosely bunch everything possible 
in the field, eliminating a logjam at the wash bench 
in the wash station. These crates are suitable to carry 
down the pathways, and stack effectively on small 
harvest carts, allowing 4 to 6 crates to be moved to 
the wash station at a time.

We harvest specifically what we are selling, leav-
ing the bed to be cleaned up or turned over in the 
afternoon. We leave roots in the ground, wherever 
possible, so we come back and trim stems down to 
just below ground level, where they decompose and 
feed a huge amount of resources into the soil food 
web. The only downside I have seen with no-dig is 
the fact that mesclun and baby greens need to be 
pulled out entirely, which is a  little time consum-
ing. For all other crops our bed turnover with the 
no-dig set up is far more preferable. Many would 
simply till mesclun under, and perhaps the Tilther 
could be used, but to avoid unwanted regrowth 
after a second cut we choose to pull it out entirely.

It is useful to have one person dedicated to wash-
ing and drying, with bunched vegetables being 
presented at the start of the workflow. Crates of 
clean and dry vegetables are regularly taken to the 
walk-in cooler, and this process continues until all 
vegetables for the days delivery are in the chiller. 
Bagging also happens at this stage. We use clear 
plastic bags for things like salad greens, and paper 
bags for weighed out items like peas or tomato. 
These bagged items also go to the chiller, then 
the space is cleaned up and prepared for packing 
immediately after lunch.

We have two benches set up with spray guns and 
a  suspended bathtub between them, which can 
act as a cold tank for dunking, a bubbler for more 
rapid cleaning of roots and greens, or another sink 
space. Since we avoid picking when it is hot, and 
avoid cleaning anything we do not have to, this is 
not used consistently. Fans suspended above the 
second wash station allow for more rapid drying of 
roots, leaves and microgreens when necessary. It is 
vital to dry crops well, especially if they are to be 
stored on the farm for any time. Wet crops in the 
chiller, especially in sealed containers and bags can 
become mush really quickly. Even if you are distrib-
uting them quickly, the poor shelf life transfers over 
to the customer. If they buy from you weekly, you 
want everything to last accordingly.

We avoid washing anything we do not have to. Mesclun mix comes our 
very clean in a no-dig set up, free of weeds, bugs and dirt.

Onions and spring onions are bunched when seeding and transplanting, 
making harvesting bunches and banding them really quick.

Some crops, e.g. broccoli, require daily observation before picking.
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Our wash station doubles up as a  car parking 
space in the winter, so the wash benches are hinged 
and fold up into the roof of the structure. The bath-
tub and packing rack go into the barn. The packing 
rack allows for rapid assembly of custom and regu-
lar orders, with the whole space representing the 
sort of workflow we established through running 
the poultry slaughter facility. After lunch, we have 
a window to pack before delivery: typically two and 
sometimes three times a week. With all vegetables 
in the chiller 20 m away, we begin by bringing out 
all the crates of washed, bunched and bagged veg-
etables. They are arranged onto the angled racks 
with the heaviest items at the start and lighter items 
at the very end. Every order is packed in a consistent 
manner in terms of where items are placed in a bag 
or box, to ensure consistent presentation and pro-
tect the more fragile crops. The rack has cool boxes 
stored under it, which are all stacked at the start of 
the work space. We use these insulated transport 
boxes for vegetables, poultry and meat delivery. 
This enables us to avoid an expensive refrigerated 
vehicle, which is a prohibitive cost to a small-scale 
producer. We can keep chickens frozen for many 
hours, and ensure vegetables arrive cold from the 
chiller all summer long. We achieve this by pack-
ing very effectively in one quick workflow, timed 
with the departure of the delivery vehicle. As we are 
focused on drop-off point sales primarily within 
a  50 km radius, all produce is with the customer 
within an hour of leaving the farm.

The packing space is all set up, with multiple 
crates of produce either stacked on one another, or 
stored under the bench until there is space on the 
angled rack at the top. If we have multiple people 
packing that day, we divide the crates equally, and 
the person at the start of the line puts an insulated 
box on the waist height bench, packs the first bags 
with their allotted vegetables, then slides it along to 
the next person. This is repeated, with each person 
adding the vegetables at their station and the last 
person secures the lid and deposits the boxes in 
the vehicle parked up against the end of the bench. 
Eggs, frozen meats, etc., are quickly added and 
the vehicle departs. The packing station is cleaned 
down if necessary and the afternoon gives time to 
go back to harvested beds and clean them up or 
turn them over to reseed or transplant.

When we have custom orders, which is some-
thing we sometimes offer on REKO, we have the 
customer's name and order stapled onto each bag 
and everyone involved with packing just needs 

Bunched veg arriving at the first station in the wash space. One person 
cleans and drys all produce while one or two people harvest.

Bunched and dried vegetables go into the walk in chiller in stackable 
food crates ready for itemized packing in the afternoon.

Even root crops tend to come out very clean in no-dig set ups. We 
bunch in the field to avoid congestion in the wash station.
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to check which items are needed from the crates 
they are managing. With all packing, each person 
quality controls the previous person, a quick visual 
check that everything looks right.

Walk-In Chillers  
and Coolbots

We already had a walk-in cooler at the farm, which 
we used for poultry in the early days. As we scaled 
up this production, we invested in a  larger more 
suitable blast chiller and moved the smaller unit to 
our freezer room for vegetable storage. It is a  sig-
nificant cost to have a technician fill the compressor 
with gas and connect the unit, and for this reason 
it is worth starting out by investing in a  unit big 
enough for your perceived expansion. An alter-
native today is the Coolbot system, which overrides 
the electronics on an air conditioning unit and can 
effectively keep a walk-in between 2  and 5°C. You 
can find second hand walk-ins without compressors 
really cheaply, and for €1,000 can purchase the 
Coolbot and air conditioner. Not only can you set 
this up yourself, the running costs are very low. These 

units are suited for vegetable producers, as you are 
keeping things cool as opposed to taking the heat 
from a  carcass quickly, like with our poultry blast 
chiller ,which requires a lot more power. You want 
enough space in the chiller for good air movement, 
and so the unit should never be fully crammed. Our 
unit is 2 x 1.5 x 2 m, which is only just manageable 
as we harvest nearly everything the day of delivery. 
Double that size would be ideal, and would allow for 
easier movement of crates within the chiller.

We store everything in grey stackable food crates, 
and most things are stored from the morning to the 
afternoon when we pack and deliver. If you are stor-
ing things longer term in the chiller, sealed bins are 
more suitable, as they stop vegetables drying out. 
We like to use uniform crates as they stack better 
so if we are storing produce for more than a day we 
simply bag the produce in the crate, or lie a bag over 
the top of the produce before stacking on another 
crate.

Produce is packed into bags and then into insu-
lated food transport boxes for delivery, which are 
an excellent way to keep refrigerated or frozen 
goods at ideal temperature. They have optional ice-
pack lids, and you can also add ice packs inside if 

Our wash and pack station being set up for packing of individual orders, in this case. Produce will be with the customer within one hour from 
here.
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required. These boxes have saved us the huge cost 
of a  dedicated refrigerated vehicle. By harvesting 
early in the day everything is stored in the chiller 
bunched and bagged as necessary before mid-
morning. We pack after lunch and the packed crates 
hold their temperature even in the middle of the 
summer due to the efficient packing process. The 
boxes also provide physical protection with a van 
full of eggs and meat, so even fragile leaves arrive in 
perfect condition.

Making a Crop plan
Making an annual crop plan will look different 
depending on how you plan to sell vegetables. It is 
far easier, for example, if you have a limited selection 
of vegetables you would like to offer as consistently 
as possible throughout the season. In this case, you 
can use succession planting, and various online 
spreadsheets exist that make this fairly straight-
forward. You can also find online sheets that help 
with the first and last viable sowing dates.

We choose a  slightly more complicated way of 
planning due to the short season and the fact that 
we want to be able to supply a  good diversity of 
vegetables in each share. We can only supply 20 
weeks of shares in our short season, so the plan-
ning is more critical. Making an annual crop plan 
requires 4 things for us:

•	 the seeding tables presented earlier in this 
chapter

•	 some kind of system for labelling your beds
•	 a proposed harvest calendar
•	 a  spreadsheet for checking earliest and latest 

viable sowing for each crop

From the seeding tables we can decide how many 
beds of each crop need to be planted at any given 
time to make up a share. This will depend on the type 
of harvest, which may include single harvest, (e.g. 
kohlrabi), double harvest, (e.g. rocket) or multiple 
harvest, (e.g. squash). We set the dates of the first and 
last boxes, based around our frost dates. 

We need to plan the beds at each end of the sea-
son much more carefully as growth in the shoulder 
seasons is slower and crop loss is a higher risk. In 
the middle of the season we will have ample sup-
ply and the planning involves some successions 
rather than precise numbers, such as in the case 
of lettuces. The graphic shows the plotting of our 

Insulated transport boxes are vital to all our refrigerated and frozen 
drop-off style of selling direct to customers.

Harvested and cooled the same day, produce is brought out and packed 
in an efficient workflow, arriving with the customer within 1 hr.

Our produce is in the chiller for so short a time that we use open and 
stackable food crates. Consider bins if you store produce longer term.
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intended harvest, which is a  way to check the 
number of varieties and general mix of vegetables 
presented each week.

You first need to decide upon what you want to 
offer as the format for the shares. We aim to supply 
10 – 14 varieties each week plus perhaps additional 
treats like herbs, flowers or pickled vegetables from 
the farm. On weeks we can anticipate being low 
on supply once the whole plan has been laid out, 
we can stock up on bought-in organic produce 
to fill out the shares. We do this with potato, for 
example, as our production is too small to make it 
worthwhile producing our own. If we plan this well 
ahead of time, we can easily factor in the costs. We 
want to have a balance of salads, cooking greens, 
root vegetables and perhaps 1 or 2 unusual items. It 

is important to think from the perspective of what 
you actually eat and enjoy having a good supply of 
to last a week.

We then have to work back and forth between 
these various sheets to carefully plan the crops for 
each bed. Whilst we typically try and group plants 
in families as far as possible so a crop rotation can 
be developed just by rotating the plan each year, 
we have become less interested in rotations. You 
will see from bed plans in the following pages that 
we often mix families up, for the simple reason you 
probably will not want to grow equal amounts of 
each plant family. We started out with 20 plots of 
10 beds for the rotation, but it is our feeling that 
the soil health in a no-dig system eliminates many 
of the problems growers typically face; at the most 

MARKET
GARDEN

ENTERPRISE AT A GLANCE

Basic Components

Field Operations

200x Beds (10m x 0.75m)

10m, 20m, 30m 
Caterpillar tunnels

2x Polytunnels

25x Crops

Investments

€8,000
€1,500
€6,500
€800
€600
€6000
€500
€500
€2,500
€1,500

€28,400

Polytunnels
Lean to green house
Caterpillar tunnels
Row covers
Irrigation
Pond build
Fence/ Wind break 
Wash/ Pack station
Tools
Chiller

Total

5%
5%
14%
3%
2%
26%
46%

Seed flats
Transplanting
Bed preparation
Watering
Direct seeding
Harvest/wash/pack
Maintenance Financial Overview

€53,779
€7,640

€46,482

Revenue
Running cost

Enterprise NET

2180Hrs 
Annual Total

Investment NET
€28,400 €46,482

Time
2180Hrs

Quick Overview

Time

COMPOST ANNUALLY
45m³ 

Key Financial Figures

€1,500
€940
€3,000
€480
€220
€1500

Seeds
Potting mix
Compost
Electric
Packing
Replacing
row covers,
tools, etc.

CSA Sales

€590
€300
€450

Full stake share x 40
Half share x 60
Wonky box x 10

Restaurants— surplus

Broadfork Seeder Greens HarvesterBed RollerRake

BED SPACE

TUNNELS
(Tomato + cucumber)

1500m²
350m²

2-3 CROPS PER BED

WORK + SALES HAPPEN
WITHIN 7 MONTHS

FIRST FROST

12th Sept
LAST FROST

28th May

Rocket
Asian Greens
Bean
Broccoli
Beet
Spinach
Cabbage
Carrot
Fennel
Garlic
Green Onion
Kohlrabi
Lettuce
Mesclun Mix
Onion
Radish
Peas
Squash
Swiss Chard
Kale
Turnip
Leek
Tomato
Cucumber

14
/0

6/
20

16

21
/0

6/
20

16

28
/0

6/
20

16

05
/0

7/
20

16

12
/0

7/
20

16

19
/0

7/
20

16

26
/0

7/
20

16

02
/0

8/
20

16

09
/0

8/
20

16

16
/0

8/
20

16

23
/0

8/
20

16

30
/0

8/
20

16

06
/0

9/
20

16

13
/0

9/
20

16

20
/0

9/
20

16

27
/0

9/
20

16

04
/1

0/
20

16

11
/1

0/
20

16

18
/1

0/
20

16

25
/1

0/
20

16

VA
R

IE
T

IE
S

 O
F 

VE
G

# OF VARIETIES

VEG BOX DATE

10 11 13 14 11 13 13 9 14 14 11 12 15 13 13 14 13 12 1014

75cm 30cm75cm 75cm75cm

BED SPACING
Beds: 10m (L) x 75cm (W)

Paths: 30cm (W) 

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



558

and eliminates the need to hold a  lot of detailed 
information in your head.

We have found that it is worth making the next 
year's plan soon after the previous season has 
ended and then put it down for some time before 
coming back to it and checking for errors. We usu-
ally find a few and returning with fresh eyes allows 
time for other contextual decisions to filter through. 
Having the plan complete in early winter allows 
us to get a seed order in early before varieties sell 
out. Planning well in advance also supports deeper 
relaxation and rejuvenation in the off-season.
 

fundamental level, soil-borne diseases indicate 
the root of the problem lies in the soil care. We 
have so much diversity both in and around our 
gardens,and when that is combined with building 
soil from above and leaving roots in the ground 
as food for microbes we have come to understand 
that we can crop without much fear of persistent 
disease.

A harvest target spreadsheet is a handy way to 
refine the details as the plan develops. You can find 
these online, and they help with all the calculations 
required to plan accurately. Different varieties of 
the same crops have different maturing times, so 
we set out a  sheet with each crop and the subse-
quent varieties we wish to grow. A sheet that allows 
you to fill in either the intended harvest date or the 
sowing date is great when you have to tessellate the 
different crops in a way that fits the available beds. 
It is important to purchase seed that indicates 
‘Days to Maturity’ (DTM) for effective planning. 
We add a seasonal variation (extending the grow-
ing period by up to 14 days at the very start or end 
of the season) as well as accounting for time spent 
in nursery. DTM is an average across the year so 
you need to adjust this for early and late planting 
according to your climatic zone.

We know that most of our harvesting and packing 
of boxes will happen on Tuesdays and Wednesdays 
to make it fit in with all the other things going on 
at the farm. Because we also process chickens on 
the farm weekly, we need to plan these activities 
for different days. Our delivery to drop-off points 
in the neighbouring towns is set before the season 
begins to allow pre-orders of produce aligned to 
specific pick-ups. This requires a good level of 
organisation and forethought, but it is worth the 
effort as it makes the selling smooth and efficient. 
We plan all the major seeding and transplanting at 
the end of the week so that we even out the work-
load in a balanced way as far as possible.

It takes time each winter to make the plan: it is 
a painstaking process but brings a degree of confi-
dence and clarity, and allows us to then assemble 
a  year's calendar. That means we have no major 
decisions to make during the season other than 
responding to observation on the ground. All seed-
ing, direct seeding, hardening off, transplanting 
and harvest dates are transferred to the calendar 
(example later in the chapter) and we use this as 
a guide for day-to-day operations. Having a clear 
day-to-day schedule to follow really helps break 
down the task into smaller, more manageable tasks 
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Planting plan Example
DS = Direct Seed
Tr = Transplant

South Plot 3 Variety Start Variety Start Variety Start

1 Broccoli Imperial 10th Apr Tr 1st May Beets Moneta 28th jun Tr 19th Jul

2 Broccoli Imperial 10th Apr Tr 1st May Beets Moneta 28th jun Tr 19th Jul

3 Broccoli Imperial 1st May Tr 26 May Radish Crunchy King DS 19th Jul Radish Crunchy 
King DS 30th Aug

4 Broccoli Imperial 1st May Tr 26 May Mustard Red giant DS 19th Jul Radish Crunchy 
King DS 30th Aug

5 Beans Faraday 1st May Tr 25th May Mesclun All Star DS 8th aug

6 Black Summer Black Summer 6th Apr Tr 27th April Chard Bright Lights 28th jun Tr 19th Jul

7 Squash Sunburst 3rd may Tr 24 May Radish Nelson DS 15th aug

8 Squash Sunburst 3rd may Tr 24 May Radish Bacchus DS 15th aug

9 Kale Black Magic 6th Apr Tr 27th April Mesclun All Star DS 8th aug

10 Beans Orinnocco 1st May Tr 25th May Mesclun All Star DS 8th aug

West 1 Start Start Start

1 Kale Black Magic 10th Apr Tr 1st May Beet Moneta 25th Jul Tr 15th Aug

2 Kale Black Magic 10th Apr Tr 1st May Beet Moneta 25th Jul Tr 15th Aug

3 Mesclun All Star DS 1st May Carrot Purple haze DS 21st Jun

4 Mesclun All Star DS 1st May Carrot Purple haze DS 21st Jun

5 Pea Sugarsnap 6th Apr Tr 27th April Beet Moneta 21st jun Tr 12th Jul

6 Pea Sugarsnap 6th Apr Tr 27th April Beet Moneta 21st jun Tr 12th Jul

7 Pea Sugarsnap 6th Apr Tr 27th April Rocket Astro DS 12th Jul

8 Pea Sugarsnap 6th Apr Tr 27th April Rocket Astro DS 12th Jul

9 Carrot Purple haze DS 1st May Mesclun All Star DS 12th Jul

10 Carrot Purple haze DS 1st May Mesclun All Star DS 12th Jul

East 1 Start Start Start

1 Carrot Purple haze DS 24th may Rocket Astro DS 2nd Aug

2 Carrot Purple haze DS 24th may Scarlet frills Scarlet frills DS 2nd Aug

3 Turnip Hakurei 11th Apr Tr 2nd May Carrot Purple haze DS 26th Jul

4 Carrot Sugarsnax DS 24th may Spinach Red kitten 2nd Aug Tr 23rd aug

5 Carrot Sugarsnax DS 24th may Spinach Red kitten 2nd Aug Tr 23rd aug
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South Plot 3 Variety Start Variety Start Variety Start

1 Broccoli Imperial 10th Apr Tr 1st May Beets Moneta 28th jun Tr 19th Jul

2 Broccoli Imperial 10th Apr Tr 1st May Beets Moneta 28th jun Tr 19th Jul

3 Broccoli Imperial 1st May Tr 26 May Radish Crunchy King DS 19th Jul Radish Crunchy 
King DS 30th Aug

4 Broccoli Imperial 1st May Tr 26 May Mustard Red giant DS 19th Jul Radish Crunchy 
King DS 30th Aug

5 Beans Faraday 1st May Tr 25th May Mesclun All Star DS 8th aug

6 Black Summer Black Summer 6th Apr Tr 27th April Chard Bright Lights 28th jun Tr 19th Jul

7 Squash Sunburst 3rd may Tr 24 May Radish Nelson DS 15th aug

8 Squash Sunburst 3rd may Tr 24 May Radish Bacchus DS 15th aug

9 Kale Black Magic 6th Apr Tr 27th April Mesclun All Star DS 8th aug

10 Beans Orinnocco 1st May Tr 25th May Mesclun All Star DS 8th aug

West 1 Start Start Start

1 Kale Black Magic 10th Apr Tr 1st May Beet Moneta 25th Jul Tr 15th Aug

2 Kale Black Magic 10th Apr Tr 1st May Beet Moneta 25th Jul Tr 15th Aug

3 Mesclun All Star DS 1st May Carrot Purple haze DS 21st Jun

4 Mesclun All Star DS 1st May Carrot Purple haze DS 21st Jun

5 Pea Sugarsnap 6th Apr Tr 27th April Beet Moneta 21st jun Tr 12th Jul

6 Pea Sugarsnap 6th Apr Tr 27th April Beet Moneta 21st jun Tr 12th Jul

7 Pea Sugarsnap 6th Apr Tr 27th April Rocket Astro DS 12th Jul

8 Pea Sugarsnap 6th Apr Tr 27th April Rocket Astro DS 12th Jul

9 Carrot Purple haze DS 1st May Mesclun All Star DS 12th Jul

10 Carrot Purple haze DS 1st May Mesclun All Star DS 12th Jul

East 1 Start Start Start

1 Carrot Purple haze DS 24th may Rocket Astro DS 2nd Aug

2 Carrot Purple haze DS 24th may Scarlet frills Scarlet frills DS 2nd Aug

3 Turnip Hakurei 11th Apr Tr 2nd May Carrot Purple haze DS 26th Jul

4 Carrot Sugarsnax DS 24th may Spinach Red kitten 2nd Aug Tr 23rd aug

5 Carrot Sugarsnax DS 24th may Spinach Red kitten 2nd Aug Tr 23rd aug
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6 Turnip Hakurei 10th Apr Tr 1st May Carrot Purple haze DS 26th Jul

7 Spinach Red kitten 6th Apr Tr 27th April Carrot Purple haze DS 13th Jun

8 Spinach Red kitten 6th Apr Tr 27th April Carrot Purple haze DS 13th Jun

9 Turnip Hakurei 10th Apr Tr 1st May Mesclun All Star DS 21st june

10 Turnip Hakurei 10th Apr Tr 1st May Mesclun All Star DS 21st june

North 1 Start Start Start

1 Radish Nelson DS 9th may Bean Faraday 31st May Tr 21st Jun

2 Radish Nelson DS 9th may Bean Faraday 31st May Tr 21st Jun

3 Spinach Red kitten DS 25th April Bean Faraday 3rd may Tr 24th May

4 Spinach Red kitten DS 25th April Bean Faraday 3rd may Tr 24th May

5 Broccoli Imperial 10th Apr Tr 1st May Rocket Astro DS 1st Aug

6 Broccoli Imperial 10th Apr Tr 1st May Rocket Astro DS 1st Aug

7 Turnip Hakurei 10th Apr Tr 1st May Bean Faraday 14th Jun Tr 5th Jul

8 Turnip Hakurei 10th Apr Tr 1st May Bean Faraday 14th Jun Tr 5th Jul

9 Carrot Sugarsnax DS 22nd apr Mesclun All Star DS 12th Jul

10 Carrot Sugarsnax DS 22nd apr Mesclun All Star DS 12th Jul

North 2 Start Start Start

1 Turnip Hakurei 6th Apr Tr 27th April Bean Faraday 17th May Tr 7th june Spinach Red kitten Tr 23rd aug

2 Turnip Hakurei 6th Apr Tr 27th April Bean Faraday 17th May Tr 7th june Spinach Red kitten Tr 23rd aug

3 Radish Nelson DS 24th may Bean Faraday 17th May Tr 7th june

4 Radish Nelson DS 24th may Beet Chiogga 7th Jun Tr 28th Jun

5 Squash Sunburst 24th Apr Tr 15th May Lettuce Salanova green 11th jul Tr 1st Aug

6 Squash Sunburst 24th Apr Tr 15th May Lettuce Salanova green 4th Jul Tr 25th Jul

7 Fennel Orazio 10th Apr Tr 1st May Lettuce Salanova green 27th Jun Tr 18th Jul

8 Lettuce Salanova 
green 10th Apr Tr 1st May Chard Bright Lights 14th Jun Tr 5th Jul

9 Leek Musselburgh 10th Apr Tr 1st May Mesclun All Star DS 25th Jul Lettuce Salanova red Tr 9th aug

10 Leek Musselburgh 10th Apr Tr 1st May Mesclun All Star DS 25th Jul Lettuce Salanova red Tr 9th aug

North 3 Start Start Start

1 Chard Bright Lights 10th Apr Tr 1st May Carrot Sugarsnax DS 25th Jul

2 Chard Bright Lights 10th Apr Tr 1st May Carrot Sugarsnax DS 25th Jul
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6 Turnip Hakurei 10th Apr Tr 1st May Carrot Purple haze DS 26th Jul

7 Spinach Red kitten 6th Apr Tr 27th April Carrot Purple haze DS 13th Jun

8 Spinach Red kitten 6th Apr Tr 27th April Carrot Purple haze DS 13th Jun

9 Turnip Hakurei 10th Apr Tr 1st May Mesclun All Star DS 21st june

10 Turnip Hakurei 10th Apr Tr 1st May Mesclun All Star DS 21st june

North 1 Start Start Start

1 Radish Nelson DS 9th may Bean Faraday 31st May Tr 21st Jun

2 Radish Nelson DS 9th may Bean Faraday 31st May Tr 21st Jun

3 Spinach Red kitten DS 25th April Bean Faraday 3rd may Tr 24th May

4 Spinach Red kitten DS 25th April Bean Faraday 3rd may Tr 24th May

5 Broccoli Imperial 10th Apr Tr 1st May Rocket Astro DS 1st Aug

6 Broccoli Imperial 10th Apr Tr 1st May Rocket Astro DS 1st Aug

7 Turnip Hakurei 10th Apr Tr 1st May Bean Faraday 14th Jun Tr 5th Jul

8 Turnip Hakurei 10th Apr Tr 1st May Bean Faraday 14th Jun Tr 5th Jul

9 Carrot Sugarsnax DS 22nd apr Mesclun All Star DS 12th Jul

10 Carrot Sugarsnax DS 22nd apr Mesclun All Star DS 12th Jul

North 2 Start Start Start

1 Turnip Hakurei 6th Apr Tr 27th April Bean Faraday 17th May Tr 7th june Spinach Red kitten Tr 23rd aug

2 Turnip Hakurei 6th Apr Tr 27th April Bean Faraday 17th May Tr 7th june Spinach Red kitten Tr 23rd aug

3 Radish Nelson DS 24th may Bean Faraday 17th May Tr 7th june

4 Radish Nelson DS 24th may Beet Chiogga 7th Jun Tr 28th Jun

5 Squash Sunburst 24th Apr Tr 15th May Lettuce Salanova green 11th jul Tr 1st Aug

6 Squash Sunburst 24th Apr Tr 15th May Lettuce Salanova green 4th Jul Tr 25th Jul

7 Fennel Orazio 10th Apr Tr 1st May Lettuce Salanova green 27th Jun Tr 18th Jul

8 Lettuce Salanova 
green 10th Apr Tr 1st May Chard Bright Lights 14th Jun Tr 5th Jul

9 Leek Musselburgh 10th Apr Tr 1st May Mesclun All Star DS 25th Jul Lettuce Salanova red Tr 9th aug

10 Leek Musselburgh 10th Apr Tr 1st May Mesclun All Star DS 25th Jul Lettuce Salanova red Tr 9th aug

North 3 Start Start Start

1 Chard Bright Lights 10th Apr Tr 1st May Carrot Sugarsnax DS 25th Jul

2 Chard Bright Lights 10th Apr Tr 1st May Carrot Sugarsnax DS 25th Jul
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3 Carrot Sugarsnax DS 2nd May Spinach Red kitten 27th Jun Tr 18th Jul

4 Carrot Sugarsnax DS 2nd May Spinach Red kitten 27th Jun Tr 18th Jul

5 Lettuce Salanova 
green 6th Apr Tr 27th April Bean Amethyst 20th Jun Tr 11th Jul

6 Lettuce Salanova 
green 24th Apr Tr 15th May Bean Amethyst 20th Jun Tr 11th Jul

7 Lettuce Salanova red 6th Apr Tr 27th April Chard Bright Lights 14th Jun Tr 5th Jul

8 Lettuce Salanova red 28th Mar Tr 18th Apr Lettuce Salanova red 10th May Tr 31st May

9 Spinach Red kitten 28th Mar Tr 18th Apr Radish Nelson DS 7th Jun Kale Black Magic Tr 12th jul

10 Spinach Red kitten 6th Apr Tr 27th April Radish Bacchus DS 7th Jun Kale Black Magic Tr 12th jul

North 4 Start Start Start

1 Squash Dunja 24th Apr Tr 15th May Spinach Seaside 11th Jul Tr 1st Aug

2 Squash Dunja 24th Apr Tr 15th May Spinach Seaside 11th Jul Tr 1st Aug

3 Squash Dunja 24th Apr Tr 15th May Dill Dill 11th Jul Tr 1st Aug

4 Squash Dunja 24th Apr Tr 15th May Dill Dill 11th Jul Tr 1st Aug

5 Broccoli Imperial 2nd May Tr 23rd May Parsley Darki 11th Jul Tr 1st Aug

6 Broccoli Imperial 2nd May Tr 23rd May Coriander Calypso 11th Jul Tr 1st Aug

7 Broccoli Imperial 2nd May Tr 23rd May Carrot Bolero DS 14th June

8 Spinach Seaside 6th Apr Tr 27th April Coriander Calypso 16th May Tr 6th Jun

9 Spring Onion Lilia 1st Apr Tr 1st May Black Summer Black Summer 4th Jul Tr 25th Jul

10 Spring Onion Lilia 1st Apr Tr 1st May Black Summer Black Summer 4th Jul Tr 25th Jul

North 5 Start Start Start

1 Carrot Sugarsnax DS 9th May Lettuce Salanova red 19th jul Tr 9th Aug

2 Carrot Sugarsnax DS 9th May Lettuce S green crisp 19th jul Tr 9th Aug

3 Radish Crunchy King DS 9th May Lettuce Sparx 14th june Tr 5th Jul

4 Pea Sugarsnap 24th Apr Tr 15th May Black Summer S green crisp 19th jul Tr 9th Aug

5 Pea Sugarsnap 24th Apr Tr 15th May Mizuna Mizuna DS 9th Aug

6 Pea Sugarsnap 24th Apr Tr 15th May Scarlet frills Scarlet frills DS 9th Aug

7 Turnip Hakurei 18th Apr Tr 9th May Black Summer Black Summer 4th Jul Tr 25th Jul

8 Turnip Hakurei 18th Apr Tr 9th May Lettuce S green crisp 14th Jun Tr 5th Jul

9 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 25th Jul

10 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 25th Jul
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3 Carrot Sugarsnax DS 2nd May Spinach Red kitten 27th Jun Tr 18th Jul

4 Carrot Sugarsnax DS 2nd May Spinach Red kitten 27th Jun Tr 18th Jul

5 Lettuce Salanova 
green 6th Apr Tr 27th April Bean Amethyst 20th Jun Tr 11th Jul

6 Lettuce Salanova 
green 24th Apr Tr 15th May Bean Amethyst 20th Jun Tr 11th Jul

7 Lettuce Salanova red 6th Apr Tr 27th April Chard Bright Lights 14th Jun Tr 5th Jul

8 Lettuce Salanova red 28th Mar Tr 18th Apr Lettuce Salanova red 10th May Tr 31st May

9 Spinach Red kitten 28th Mar Tr 18th Apr Radish Nelson DS 7th Jun Kale Black Magic Tr 12th jul

10 Spinach Red kitten 6th Apr Tr 27th April Radish Bacchus DS 7th Jun Kale Black Magic Tr 12th jul

North 4 Start Start Start

1 Squash Dunja 24th Apr Tr 15th May Spinach Seaside 11th Jul Tr 1st Aug

2 Squash Dunja 24th Apr Tr 15th May Spinach Seaside 11th Jul Tr 1st Aug

3 Squash Dunja 24th Apr Tr 15th May Dill Dill 11th Jul Tr 1st Aug

4 Squash Dunja 24th Apr Tr 15th May Dill Dill 11th Jul Tr 1st Aug

5 Broccoli Imperial 2nd May Tr 23rd May Parsley Darki 11th Jul Tr 1st Aug

6 Broccoli Imperial 2nd May Tr 23rd May Coriander Calypso 11th Jul Tr 1st Aug

7 Broccoli Imperial 2nd May Tr 23rd May Carrot Bolero DS 14th June

8 Spinach Seaside 6th Apr Tr 27th April Coriander Calypso 16th May Tr 6th Jun

9 Spring Onion Lilia 1st Apr Tr 1st May Black Summer Black Summer 4th Jul Tr 25th Jul

10 Spring Onion Lilia 1st Apr Tr 1st May Black Summer Black Summer 4th Jul Tr 25th Jul

North 5 Start Start Start

1 Carrot Sugarsnax DS 9th May Lettuce Salanova red 19th jul Tr 9th Aug

2 Carrot Sugarsnax DS 9th May Lettuce S green crisp 19th jul Tr 9th Aug

3 Radish Crunchy King DS 9th May Lettuce Sparx 14th june Tr 5th Jul

4 Pea Sugarsnap 24th Apr Tr 15th May Black Summer S green crisp 19th jul Tr 9th Aug

5 Pea Sugarsnap 24th Apr Tr 15th May Mizuna Mizuna DS 9th Aug

6 Pea Sugarsnap 24th Apr Tr 15th May Scarlet frills Scarlet frills DS 9th Aug

7 Turnip Hakurei 18th Apr Tr 9th May Black Summer Black Summer 4th Jul Tr 25th Jul

8 Turnip Hakurei 18th Apr Tr 9th May Lettuce S green crisp 14th Jun Tr 5th Jul

9 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 25th Jul

10 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 25th Jul
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North 6 Start Start Start

1 Spring Onion Lilia 1st Apr Tr 1st May Kale Black Magic 14th Jun Tr 5th Jul

2 Spring Onion Lilia 1st Apr Tr 1st May Kale Black Magic 14th Jun Tr 5th Jul

3 Spring Onion Lilia 1st Apr Tr 1st May Calendula Alpha DS 28th jun

4 Spring Onion Lilia 1st Apr Tr 1st May Calendula Alpha DS 28th jun

5 Leek Musselburgh 1st Apr Tr 1st May Mesclun All Star DS 9th Aug

6 Leek Musselburgh 1st Apr Tr 1st May Mesclun All Star DS 9th Aug

7 Leek Musselburgh 1st Apr Tr 1st May Rocket Astro DS 9th Aug

8 Leek Musselburgh 1st Apr Tr 1st May Rocket Astro DS 9th Aug

9 Beans Amethyst 2nd May Tr 23rd May Spring Onion Lilia 7th Jun Tr 5th Jul

10 Beans Amethyst 2nd May Tr 23rd May Spring Onion Lilia 7th Jun Tr 5th Jul

North 7 Start Start Start

1 Fennel Orazio 24th Apr Tr 15th May Radish Bacchus DS 25th Jul Lettuce S green crisp Tr 30th aug

2 Fennel Orazio 24th Apr Tr 15th May Radish Bacchus DS 25th Jul Lettuce S green crisp Tr 30th aug

3 Spring onion Lilia 1st Apr Tr 1st May Carrot Bolero DS 12th Jul

4 Black Summer Black Summer 10th Apr Tr 1st May Mesclun All Star DS 7th Jun Carrot Bolero DS 18th Jul

5 Black Summer Black Summer 10th Apr Tr 1st May Mesclun All Star DS 13th Jun Kale Winterbor Tr 2nd Aug 

6 Spring onion Lilia 1st Apr Tr 1st May Kale Black Magic 12th jul Tr 2nd Aug

7 Spring onion Lilia 1st Apr Tr 1st May Chard Bright Lights 12th jul Tr 2nd Aug

8 Spring onion Lilia 1st Apr Tr 1st May Turnip Hakurei 25th jul Tr 15th Aug

9 Spring onion Lilia 1st Apr Tr 1st May Turnip Hakurei 25th jul Tr 15th Aug

10 Spring onion Lilia 1st Apr Tr 1st May Rocket Astro DS 1st Aug

North 8 Start Start Start

1 Chard Bright Lights 10th Apr Tr 1st May Mesclun All Star DS 31st jul

2 Chard Bright Lights 10th Apr Tr 1st May Mesclun All Star DS 31st jul

3 Carrot Bolero DS 1st May Spinach Seaside 12th jul Tr 2nd Aug

4 Carrot Bolero DS 1st May Spinach Seaside 12th jul Tr 2nd Aug

5 Radish Bacchus DS 1st May Turnip Hakurei 23rd may Tr 13th Jun

6 Radish Bacchus DS 1st May Beet Chiogga 23rd may Tr 13th Jun

7 Bean Amethyst 10th Apr Tr 1st May Radish Nero Tondo DS 18th Jul

8 Bean Amethyst 10th Apr Tr 1st May Radish Nero Tondo DS 18th Jul
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North 6 Start Start Start

1 Spring Onion Lilia 1st Apr Tr 1st May Kale Black Magic 14th Jun Tr 5th Jul

2 Spring Onion Lilia 1st Apr Tr 1st May Kale Black Magic 14th Jun Tr 5th Jul

3 Spring Onion Lilia 1st Apr Tr 1st May Calendula Alpha DS 28th jun

4 Spring Onion Lilia 1st Apr Tr 1st May Calendula Alpha DS 28th jun

5 Leek Musselburgh 1st Apr Tr 1st May Mesclun All Star DS 9th Aug

6 Leek Musselburgh 1st Apr Tr 1st May Mesclun All Star DS 9th Aug

7 Leek Musselburgh 1st Apr Tr 1st May Rocket Astro DS 9th Aug

8 Leek Musselburgh 1st Apr Tr 1st May Rocket Astro DS 9th Aug

9 Beans Amethyst 2nd May Tr 23rd May Spring Onion Lilia 7th Jun Tr 5th Jul

10 Beans Amethyst 2nd May Tr 23rd May Spring Onion Lilia 7th Jun Tr 5th Jul

North 7 Start Start Start

1 Fennel Orazio 24th Apr Tr 15th May Radish Bacchus DS 25th Jul Lettuce S green crisp Tr 30th aug

2 Fennel Orazio 24th Apr Tr 15th May Radish Bacchus DS 25th Jul Lettuce S green crisp Tr 30th aug

3 Spring onion Lilia 1st Apr Tr 1st May Carrot Bolero DS 12th Jul

4 Black Summer Black Summer 10th Apr Tr 1st May Mesclun All Star DS 7th Jun Carrot Bolero DS 18th Jul

5 Black Summer Black Summer 10th Apr Tr 1st May Mesclun All Star DS 13th Jun Kale Winterbor Tr 2nd Aug 

6 Spring onion Lilia 1st Apr Tr 1st May Kale Black Magic 12th jul Tr 2nd Aug

7 Spring onion Lilia 1st Apr Tr 1st May Chard Bright Lights 12th jul Tr 2nd Aug

8 Spring onion Lilia 1st Apr Tr 1st May Turnip Hakurei 25th jul Tr 15th Aug

9 Spring onion Lilia 1st Apr Tr 1st May Turnip Hakurei 25th jul Tr 15th Aug

10 Spring onion Lilia 1st Apr Tr 1st May Rocket Astro DS 1st Aug

North 8 Start Start Start

1 Chard Bright Lights 10th Apr Tr 1st May Mesclun All Star DS 31st jul

2 Chard Bright Lights 10th Apr Tr 1st May Mesclun All Star DS 31st jul

3 Carrot Bolero DS 1st May Spinach Seaside 12th jul Tr 2nd Aug

4 Carrot Bolero DS 1st May Spinach Seaside 12th jul Tr 2nd Aug

5 Radish Bacchus DS 1st May Turnip Hakurei 23rd may Tr 13th Jun

6 Radish Bacchus DS 1st May Beet Chiogga 23rd may Tr 13th Jun

7 Bean Amethyst 10th Apr Tr 1st May Radish Nero Tondo DS 18th Jul

8 Bean Amethyst 10th Apr Tr 1st May Radish Nero Tondo DS 18th Jul
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9 Lettuce S green crisp 10th Apr Tr 1st May Chard Bright Lights 14th Jun Tr 5th Jul Mesclun All Star DS 6th sept

10 Fennel Orazio 10th Apr Tr 1st May Lettuce S red crisp 27th jun Tr 18th July

South Plot 2 Start Start Start

1 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli imperial 20th Jun Tr 11th Jul

2 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli imperial 20th Jun Tr 11th Jul

3 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli Puntoverde 20th Jun Tr 11th Jul

4 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli Puntoverde 20th Jun Tr 11th Jul

5 Spinach Seaside 22nd Mar Tr 12th April Turnip Hakurei DS 31st May

6 Spinach Seaside 22nd Mar Tr 12th April Turnip Hakurei DS 31st May

7 Spring onion Lilia 1st Apr Tr 1st May Spring onion Lilia 24th May Tr 21st June

8 Spring onion Lilia 1st Apr Tr 1st May Spring onion White Lisbon 24th May Tr 21st June

9 Spring onion Lilia 1st Apr Tr 1st May Kale Winterbor 31st May Tr 21st June

10 Kale Winterbor 29th Mar Tr 19th Apr Lettuce S red crisp 4th Jul Tr 25th Jul

North Plot 9 Start Start Start

1 Broccoli Puntoverde 10th Apr Tr 1st May Pea Sugarsnap 20th Jun Tr 11th Jul

2 Broccoli Puntoverde 10th Apr Tr 1st May Pea Sugarsnap 20th Jun Tr 11th Jul

3 Dill Dill 24th Apr Tr 15th May Bean Amethyst 31st May Tr 21st Jun

4 Dill Dill 24th Apr Tr 15th May Bean Amethyst 31st May Tr 21st Jun

5 Parsley Darki 10th Apr Tr 1st May Bean Amethyst 14th Jun Tr 5th Jul

6 Parsley Darki 10th Apr Tr 1st May Bean Amethyst 14th Jun Tr 5th Jul

7 Spring onion White Lisbon 1st Apr Tr 1st May Coriander Calypso 14th Jun Tr 5th Jul

8 Spring onion White Lisbon 1st Apr Tr 1st May Black Summer Black Summer 14th Jun Tr 5th Jul

9 Spring onion White Lisbon 1st Apr Tr 1st May Mizuna Mizuna 31st May Tr 21st Jun

10 Kale Winterbor 29th Mar Tr 19th Apr Lettuce S red crisp 27th Jun Tr 18th Jul Mesclun All Star DS 20th Aug

North Plot 10 Start Start Start

1 Kale Winterbor 10th Apr Tr 1 May Beet Boldor 20th Jun Tr 11th Jul

2 Kale Winterbor 10th Apr Tr 1 May Beet Boldor 20th Jun Tr 11th Jul

3 Mesclun All Star DS 1 May Carrot Bolero DS 21st Jun

4 Mesclun All Star DS 1 May Carrot Gold nugget DS 21st Jun

5 Carrot Bolero DS 9th May Black Summer Black Summer 2nd Aug Tr 23rd Aug
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9 Lettuce S green crisp 10th Apr Tr 1st May Chard Bright Lights 14th Jun Tr 5th Jul Mesclun All Star DS 6th sept

10 Fennel Orazio 10th Apr Tr 1st May Lettuce S red crisp 27th jun Tr 18th July

South Plot 2 Start Start Start

1 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli imperial 20th Jun Tr 11th Jul

2 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli imperial 20th Jun Tr 11th Jul

3 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli Puntoverde 20th Jun Tr 11th Jul

4 Pea Sugarsnap 22nd Mar Tr 12th April Brocolli Puntoverde 20th Jun Tr 11th Jul

5 Spinach Seaside 22nd Mar Tr 12th April Turnip Hakurei DS 31st May

6 Spinach Seaside 22nd Mar Tr 12th April Turnip Hakurei DS 31st May

7 Spring onion Lilia 1st Apr Tr 1st May Spring onion Lilia 24th May Tr 21st June

8 Spring onion Lilia 1st Apr Tr 1st May Spring onion White Lisbon 24th May Tr 21st June

9 Spring onion Lilia 1st Apr Tr 1st May Kale Winterbor 31st May Tr 21st June

10 Kale Winterbor 29th Mar Tr 19th Apr Lettuce S red crisp 4th Jul Tr 25th Jul

North Plot 9 Start Start Start

1 Broccoli Puntoverde 10th Apr Tr 1st May Pea Sugarsnap 20th Jun Tr 11th Jul

2 Broccoli Puntoverde 10th Apr Tr 1st May Pea Sugarsnap 20th Jun Tr 11th Jul

3 Dill Dill 24th Apr Tr 15th May Bean Amethyst 31st May Tr 21st Jun

4 Dill Dill 24th Apr Tr 15th May Bean Amethyst 31st May Tr 21st Jun

5 Parsley Darki 10th Apr Tr 1st May Bean Amethyst 14th Jun Tr 5th Jul

6 Parsley Darki 10th Apr Tr 1st May Bean Amethyst 14th Jun Tr 5th Jul

7 Spring onion White Lisbon 1st Apr Tr 1st May Coriander Calypso 14th Jun Tr 5th Jul

8 Spring onion White Lisbon 1st Apr Tr 1st May Black Summer Black Summer 14th Jun Tr 5th Jul

9 Spring onion White Lisbon 1st Apr Tr 1st May Mizuna Mizuna 31st May Tr 21st Jun

10 Kale Winterbor 29th Mar Tr 19th Apr Lettuce S red crisp 27th Jun Tr 18th Jul Mesclun All Star DS 20th Aug

North Plot 10 Start Start Start

1 Kale Winterbor 10th Apr Tr 1 May Beet Boldor 20th Jun Tr 11th Jul

2 Kale Winterbor 10th Apr Tr 1 May Beet Boldor 20th Jun Tr 11th Jul

3 Mesclun All Star DS 1 May Carrot Bolero DS 21st Jun

4 Mesclun All Star DS 1 May Carrot Gold nugget DS 21st Jun

5 Carrot Bolero DS 9th May Black Summer Black Summer 2nd Aug Tr 23rd Aug
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6 Carrot Bolero DS 9th May Black Summer Black Summer 2nd Aug Tr 23rd Aug

7 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 19th Jul Kale Winterbor Tr 23rd aug

8 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 19th Jul Kale Winterbor Tr 23rd aug

9 Carrot Bolero DS 1 May Scarlet frills Scarlet frills DS 26th Jul

10 Carrot Bolero DS 1 May Scarlet frills Scarlet frills DS 26th Jul

North Plot 11 Start Start Start

1 Turnip Hakurei 10th Apr Tr 1st May Carrot Gold nugget DS 27th Jun

2 Turnip Hakurei 10th Apr Tr 1st May Carrot Gold nugget DS 27th Jun

3 Spring onion White Lisbon 1st Apr Tr 1st May Carrot Gold nugget DS 1st Aug

4 Spring onion White Lisbon 1st Apr Tr 1st May Mesclun All Star DS 9th Aug

5 Turnip Purple top 10th Apr Tr 1st May Mesclun All Star DS 9th Aug

6 Turnip Hakurei 10th Apr Tr 1st May Carrot Gold nugget DS 1st Aug

7 Spinach Seaside 29th Mar Tr 19th Apr Carrot Gold nugget DS 13th Jun

8 Spinach Seaside 29th Mar Tr 19th Apr Carrot Gold nugget DS 13th Jun

9 Spinach Seaside 29th Mar Tr 19th Apr Mesclun All Star DS 1st Jun Carrot Gold nugget DS 18th Jul

10 Lettuce S red crisp 29th Mar Tr 19th Apr Lettuce S red crisp 17th May Tr 7th Jun

North Plot 12 Start Start Start

1 Black Summer Black Summer 10th Apr Tr 1st May Carrot White satin DS 14th Jun

2 Black Summer Black Summer 10th Apr Tr 1st May

3 Bean Orinocco 2nd May Tr 23rd May

4 Bean Orinocco 2nd May Tr 23rd May

5 Carrot Gold nugget DS 31st may Radish Nero Tondo DS 9th Aug

6 Carrot Gold nugget DS 31st may Radish Nero Tondo DS 9th Aug

7 Turnip Purple top 10th Apr Tr 1st May Carrot White satin DS 26th Jul

8 Turnip Purple top 10th Apr Tr 1st May Carrot White satin DS 26th Jul

9 Spring onion White Lisbon 1st Apr Tr 1st May

10 Spring onion White Lisbon 1st Apr Tr 1st May

North Plot 13 Start Start Start

1 Radish Nero Tondo DS 10th May Bean Orinocco 17th may Tr 7th Jun Spinach Seaside Tr 1st Aug

2 Radish Rover DS 10th May Bean Orinocco 17th may Tr 7th Jun Spinach Seaside Tr 1st Aug
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6 Carrot Bolero DS 9th May Black Summer Black Summer 2nd Aug Tr 23rd Aug

7 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 19th Jul Kale Winterbor Tr 23rd aug

8 Beet Chiogga 24th Apr Tr 15th May Mesclun All Star DS 19th Jul Kale Winterbor Tr 23rd aug

9 Carrot Bolero DS 1 May Scarlet frills Scarlet frills DS 26th Jul

10 Carrot Bolero DS 1 May Scarlet frills Scarlet frills DS 26th Jul

North Plot 11 Start Start Start

1 Turnip Hakurei 10th Apr Tr 1st May Carrot Gold nugget DS 27th Jun

2 Turnip Hakurei 10th Apr Tr 1st May Carrot Gold nugget DS 27th Jun

3 Spring onion White Lisbon 1st Apr Tr 1st May Carrot Gold nugget DS 1st Aug

4 Spring onion White Lisbon 1st Apr Tr 1st May Mesclun All Star DS 9th Aug

5 Turnip Purple top 10th Apr Tr 1st May Mesclun All Star DS 9th Aug

6 Turnip Hakurei 10th Apr Tr 1st May Carrot Gold nugget DS 1st Aug

7 Spinach Seaside 29th Mar Tr 19th Apr Carrot Gold nugget DS 13th Jun

8 Spinach Seaside 29th Mar Tr 19th Apr Carrot Gold nugget DS 13th Jun

9 Spinach Seaside 29th Mar Tr 19th Apr Mesclun All Star DS 1st Jun Carrot Gold nugget DS 18th Jul

10 Lettuce S red crisp 29th Mar Tr 19th Apr Lettuce S red crisp 17th May Tr 7th Jun

North Plot 12 Start Start Start

1 Black Summer Black Summer 10th Apr Tr 1st May Carrot White satin DS 14th Jun

2 Black Summer Black Summer 10th Apr Tr 1st May

3 Bean Orinocco 2nd May Tr 23rd May

4 Bean Orinocco 2nd May Tr 23rd May

5 Carrot Gold nugget DS 31st may Radish Nero Tondo DS 9th Aug

6 Carrot Gold nugget DS 31st may Radish Nero Tondo DS 9th Aug

7 Turnip Purple top 10th Apr Tr 1st May Carrot White satin DS 26th Jul

8 Turnip Purple top 10th Apr Tr 1st May Carrot White satin DS 26th Jul

9 Spring onion White Lisbon 1st Apr Tr 1st May

10 Spring onion White Lisbon 1st Apr Tr 1st May

North Plot 13 Start Start Start

1 Radish Nero Tondo DS 10th May Bean Orinocco 17th may Tr 7th Jun Spinach Seaside Tr 1st Aug

2 Radish Rover DS 10th May Bean Orinocco 17th may Tr 7th Jun Spinach Seaside Tr 1st Aug
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3 Parsley Darki 10th Apr Tr 1st May Lettuce S red crisp 21st Jun Tr 12th Jul

4 Parsley Darki 10th Apr Tr 1st May Lettuce Truchas 21st Jun Tr 12th Jul

5 Rocket Astro DS 10th May Turnip Purple top 21st Jun Tr 12th Jul Mesclun All Star DS 23rd aug

6 Rocket Astro DS 17th May Turnip Purple top 21st Jun Tr 12th Jul Mesclun All Star DS 23rd aug

7 Leek Musselburgh 1st Apr Tr 1st May Radish Rover DS 20th Jun

8 Leek Musselburgh 1st Apr Tr 1st May Radish Rover DS 20th Jun

9 Leek Musselburgh 1st Apr Tr 1st May Carrot White satin DS 20th Jun

10 Leek Musselburgh 1st Apr Tr 1st May Carrot White satin DS 20th Jun

North Plot 14 Start Start Start

1 Lettuce Truchas 6th Apr Tr 27th April Bean Orinocco 24th may Tr 14th Jun

2 Lettuce Truchas 18th Apr Tr 9th May Bean Orinocco 24th may Tr 14th Jun

3 Lettuce Truchas 2nd May Tr 23rd May Chard Bright Lights 14th Jun Tr 5th Jul Mesclun All Star DS 30th Aug

4 Turnip Purple top 18th Apr Tr 9th May Kale Redbor 11th jul Tr 1st Aug

5 Turnip Purple top 18th Apr Tr 9th May Chard Bright Lights 11th jul Tr 1st Aug

6 Turnip Purple top 18th Apr Tr 9th May Turnip Purple top 25th jul Tr 15th Aug

7 Turnip Purple top 18th Apr Tr 9th May Turnip Purple top 25th jul Tr 15th Aug

8 Spring onion White Lisbon 1st Apr Tr 1st May Rocket Astro DS 1st Aug

9 Spring onion White Lisbon 1st Apr Tr 1st May Mesclun All Star DS 13th Jun Kale Redbor Tr 1st Aug 

10 Fennel Orazio 18th Apr Tr 9th May Radish Rover DS 4th Jul

North Plot 15 Start Start Start

1 Bean Orinocco 10th Apr Tr 1st May Spring onion White Lisbon 14th jun Tr 12th Jul

2 Bean Orinocco 10th Apr Tr 1st May Spring onion White Lisbon 14th jun Tr 12th Jul

3 Rocket Astro DS 9th May Chard Bright Lights 21st Jun Tr 12th Jul

4 Rocket Astro DS 16th May Chard Bright Lights 21st Jun Tr 12th Jul

5 Broccoli Puntoverde 10th Apr Tr 1st May Radish Rover DS 12th Jul

6 Broccoli Puntoverde 10th Apr Tr 1st May Carrot White satin DS 12th Jul

7 Black Summer Black Summer 6th Apr Tr 27th April Beets Boldor 24th may Tr 14th Jun

8 Black Summer Black Summer 6th Apr Tr 27th April Beets Boldor 21st Jun Tr 12th Jul

9 Pea Sugarsnap 6th Apr Tr 27th April Beets Boldor 21st Jun Tr 12th Jul

10 Pea Sugarsnap 6th Apr Tr 27th April Turnip Purple top 21st Jun Tr 12th Jul
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3 Parsley Darki 10th Apr Tr 1st May Lettuce S red crisp 21st Jun Tr 12th Jul

4 Parsley Darki 10th Apr Tr 1st May Lettuce Truchas 21st Jun Tr 12th Jul

5 Rocket Astro DS 10th May Turnip Purple top 21st Jun Tr 12th Jul Mesclun All Star DS 23rd aug

6 Rocket Astro DS 17th May Turnip Purple top 21st Jun Tr 12th Jul Mesclun All Star DS 23rd aug

7 Leek Musselburgh 1st Apr Tr 1st May Radish Rover DS 20th Jun

8 Leek Musselburgh 1st Apr Tr 1st May Radish Rover DS 20th Jun

9 Leek Musselburgh 1st Apr Tr 1st May Carrot White satin DS 20th Jun

10 Leek Musselburgh 1st Apr Tr 1st May Carrot White satin DS 20th Jun

North Plot 14 Start Start Start

1 Lettuce Truchas 6th Apr Tr 27th April Bean Orinocco 24th may Tr 14th Jun

2 Lettuce Truchas 18th Apr Tr 9th May Bean Orinocco 24th may Tr 14th Jun

3 Lettuce Truchas 2nd May Tr 23rd May Chard Bright Lights 14th Jun Tr 5th Jul Mesclun All Star DS 30th Aug

4 Turnip Purple top 18th Apr Tr 9th May Kale Redbor 11th jul Tr 1st Aug

5 Turnip Purple top 18th Apr Tr 9th May Chard Bright Lights 11th jul Tr 1st Aug

6 Turnip Purple top 18th Apr Tr 9th May Turnip Purple top 25th jul Tr 15th Aug

7 Turnip Purple top 18th Apr Tr 9th May Turnip Purple top 25th jul Tr 15th Aug

8 Spring onion White Lisbon 1st Apr Tr 1st May Rocket Astro DS 1st Aug

9 Spring onion White Lisbon 1st Apr Tr 1st May Mesclun All Star DS 13th Jun Kale Redbor Tr 1st Aug 

10 Fennel Orazio 18th Apr Tr 9th May Radish Rover DS 4th Jul

North Plot 15 Start Start Start

1 Bean Orinocco 10th Apr Tr 1st May Spring onion White Lisbon 14th jun Tr 12th Jul

2 Bean Orinocco 10th Apr Tr 1st May Spring onion White Lisbon 14th jun Tr 12th Jul

3 Rocket Astro DS 9th May Chard Bright Lights 21st Jun Tr 12th Jul

4 Rocket Astro DS 16th May Chard Bright Lights 21st Jun Tr 12th Jul

5 Broccoli Puntoverde 10th Apr Tr 1st May Radish Rover DS 12th Jul

6 Broccoli Puntoverde 10th Apr Tr 1st May Carrot White satin DS 12th Jul

7 Black Summer Black Summer 6th Apr Tr 27th April Beets Boldor 24th may Tr 14th Jun

8 Black Summer Black Summer 6th Apr Tr 27th April Beets Boldor 21st Jun Tr 12th Jul

9 Pea Sugarsnap 6th Apr Tr 27th April Beets Boldor 21st Jun Tr 12th Jul

10 Pea Sugarsnap 6th Apr Tr 27th April Turnip Purple top 21st Jun Tr 12th Jul
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North Plot 16 Start Start Start

1 Carrot White satin DS 25th Apr Lettuce Sparx 28th jun Tr 19th Jul Kale Redbor Tr 23rd aug

2 Carrot White satin DS 25th Apr Lettuce Sparx 28th jun Tr 19th Jul Kale Redbor Tr 23rd aug

3 Turnip Purple top 18th Apr Tr 9th May Brocolli Puntoverde 28th jun Tr 19th Jul

4 Turnip Purple top 18th Apr Tr 9th May Lettuce Sparx 6th jun Tr 27th Jun Mizuna Mizuna DS 1st Aug

5 Radish Crunchy King DS 9th May Lettuce Sparx 6th jun Tr 27th Jun Mizuna Mizuna DS 1st Aug

6 Pea Sugarsnap 25th Apr Tr 16th May Brocolli Puntoverde 28th jun Tr 19th Jul

7 Pea Sugarsnap 25th Apr Tr 16th May Brocolli Puntoverde 28th jun Tr 19th Jul

8 Pea Sugarsnap 25th Apr Tr 16th May Brocolli Puntoverde 28th jun Tr 19th Jul

9 Pea Sugarsnap 6th Apr Tr 27th Apr Beet Boldor 28th jun Tr 19th Jul

10 Pea Sugarsnap 6th Apr Tr 27th Apr Turnip Purple top 28th jun Tr 19th Jul

South Plot 1 Start Start Start

1 Spring Onion White Lisbon 12th Apr Tr 3rd May Chard Bright Lights 6th jun Tr 27th Jun

2 Spring Onion White Lisbon 12th Apr Tr 3rd May Chard Bright Lights 6th jun Tr 27th Jun

3 Spring Onion White Lisbon 12th Apr Tr 3rd May Carrot White satin DS 12th Jul

4 Spring Onion White Lisbon 12th Apr Tr 3rd May Carrot White satin DS 12th Jul

5 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

6 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

7 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

8 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

9 Spring Onion White Lisbon 12th Apr Tr 3rd May Radish Crunchy King DS 4th Jul Mustard 
green Red Giant DS 9th aug

10 Spring Onion White Lisbon 12th Apr Tr 3rd May Radish Crunchy King DS 4th Jul Mustard 
green Red Giant DS 9th aug
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North Plot 16 Start Start Start

1 Carrot White satin DS 25th Apr Lettuce Sparx 28th jun Tr 19th Jul Kale Redbor Tr 23rd aug

2 Carrot White satin DS 25th Apr Lettuce Sparx 28th jun Tr 19th Jul Kale Redbor Tr 23rd aug

3 Turnip Purple top 18th Apr Tr 9th May Brocolli Puntoverde 28th jun Tr 19th Jul

4 Turnip Purple top 18th Apr Tr 9th May Lettuce Sparx 6th jun Tr 27th Jun Mizuna Mizuna DS 1st Aug

5 Radish Crunchy King DS 9th May Lettuce Sparx 6th jun Tr 27th Jun Mizuna Mizuna DS 1st Aug

6 Pea Sugarsnap 25th Apr Tr 16th May Brocolli Puntoverde 28th jun Tr 19th Jul

7 Pea Sugarsnap 25th Apr Tr 16th May Brocolli Puntoverde 28th jun Tr 19th Jul

8 Pea Sugarsnap 25th Apr Tr 16th May Brocolli Puntoverde 28th jun Tr 19th Jul

9 Pea Sugarsnap 6th Apr Tr 27th Apr Beet Boldor 28th jun Tr 19th Jul

10 Pea Sugarsnap 6th Apr Tr 27th Apr Turnip Purple top 28th jun Tr 19th Jul

South Plot 1 Start Start Start

1 Spring Onion White Lisbon 12th Apr Tr 3rd May Chard Bright Lights 6th jun Tr 27th Jun

2 Spring Onion White Lisbon 12th Apr Tr 3rd May Chard Bright Lights 6th jun Tr 27th Jun

3 Spring Onion White Lisbon 12th Apr Tr 3rd May Carrot White satin DS 12th Jul

4 Spring Onion White Lisbon 12th Apr Tr 3rd May Carrot White satin DS 12th Jul

5 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

6 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

7 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

8 Leek Musselburgh 12th Apr Tr 3rd May Kale Redbor 12th jul Tr 2nd Aug

9 Spring Onion White Lisbon 12th Apr Tr 3rd May Radish Crunchy King DS 4th Jul Mustard 
green Red Giant DS 9th aug

10 Spring Onion White Lisbon 12th Apr Tr 3rd May Radish Crunchy King DS 4th Jul Mustard 
green Red Giant DS 9th aug
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operational Calendar Excerpt

July 

Monday Tuesday Wednesday Thursday Friday

2 3 4 5 6

TR N5-7 (3x64) 
Kohlrabi ‘Winner’

S N7-6 (2x64) 
Kale ‘Redbor’

HO N10-1 
(3x144) Beet 
‘Merlin’

S S3-1 (3x144) 
Beets ‘Chiogga’

S N2-9 (1x144) 
Lettuce ‘Flashy 
Trout’

TR N6-1 (2x64) Kale 
‘Toscano’

S N7-7 (2x64) 
Chard

HO N10-2 
(3x144) Beet 
‘Merlin’

S S3-1 (3x144) 
Beets ‘Touchstone’

S N2-10 (1x144) 
Lettuce ‘Red Lollo’

TR N6-2 (2x64) Kale 
‘Starbor’

S N7-5 (2x64) 
Kale mix of 3

DS N14-10 
Radish ‘Nero 
Tondo’

TR N2-8 (2x64) 
Chard

HO N8-9 (2x64) 
Chard

DS N6-3 Calendula S N14-9 (2x64) 
Kale ‘Toscano’

HO N15-3 (2x64) 
Chard

TR N3-7 (2x64) 
Chard

Tr N9-7 (2x64) 
Hon Tsai Tai

DS N6-4 Calendula S N14-4 (2x64) 
Kale ‘Starbor’

HO N15-4 (2x64) 
Chard

TR N5-3 (1x144) 
Lettuce ‘Trout 
back’

Tr N9-8 (2x64) 
Black Summer

DS N9-5 Bean S N14-5 (2x64) 
Chard

HO N15-8 
(3x144) Beet 
‘Bullsblood’

TR 5-87 
(1x144) Lettuce 
‘Buttercrunch’

HO N13-3 (1x144) 
Lettuce ‘Ridgeline’

DS N9-6 Bean DS S1 – 9 Radish 
‘Amythyst’

TR N14-3 (2x64) 
Chard

HO N13-4 (1x144) 
Lettuce ‘Ridgeline’

S N10-7 (2x64) Kale 
‘Starbor’

DS S1 – 10 Radish 
‘Ping Pong’

S N10-8 (2x64) Kale 
‘Starbor’

TR N16-3 (3x64) 
Kohlrabi ‘Korridor’

S N16-1 (2x64) Kale 
‘Toscano’

Monday Tuesday Wednesday Thursday Friday

9 10 11 12 13

HO N3-9 (2x64) 
Kale ‘Toscano’ DS W1-9 Mesclun DS N3-5 Bean

S N2-6 (1x144) 
Lettuce ‘RED 
LOLLO’

TR N3-9 (2x64) 
Kale ‘Toscano’

HO N3-10 (2x64) 
Kale ‘Toscano’ DS N9-1 Pea DS N3-6 Bean S N3-3 (2x144) 

Spinach ‘Space’
TR N3-10 (2x64) 
Kale ‘Toscano’

TR = Transplant
S = Direct seed
HO = Harden off
N2-8 = Block N2, bed number 8

(2 x 64) = Two 64 cell trays
Crop and Variety name
Note: Dates correspond to 
weekdays only
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HO N4-5 (3x64) 
Kohlrabi ‘Corridor’ DS N9-2 Pea

TR S2-1 (1.5x64) 
Brocolli ‘blue 
wind’

S N3-4 (2x144) 
Spinach ‘Space’

TR N4-5 (3x64) 
Kohlrabi ‘Corridor’

HO N4-6 (3x64) 
Kohlrabi ‘Kolibri’

TR N10-1 (3x144) 
Beet ‘Merlin’

TR S2-2 (1.5x64) 
Brocolli ‘Blue 
wind’

DS N7-3 Carrot 
‘Rainbow’

TR N4-6 (3x64) 
Kohlrabi ‘Kolibri’

S N5-2 (1x144) 
Lettuce 
‘RIDGELINE’

TR N10-2 (3x144) 
Beet ‘Merlin’

TR S2-3 (1.5x64) 
Brocolli ‘Gypsy’

S N8-3 (2x144) 
Spinach ‘Space’

TR N8-9 (2x64) 
Chard

HO N15-9 (3x144) 
Beet ‘Chiogga’

S N13-1 
(2x144) Spinach 
‘Flamingo’

TR S2-4 (1.5x64) 
Brocolli ‘Gypsy’

S N8-4 (2x144) 
Spinach ‘Space’

TR S2-5 (1.5x64) 
Brocolli ‘Gypsy’

S N13-2 
(2x144) Spinach 
‘Flamingo’

DS N13-5 Turnip 
‘nisseko’

HO N16-1 
(1x144) Lettuce 
‘Buttercrunch’

TR S2-6 (1.5x64) 
Brocolli ‘Gypsy’

TR N15-8 (3x144) 
Beet ‘Bullsblood’

DS N13-6 Turnip 
‘nisseko’

HO N16-2 
(1x144) Lettuce 
‘Green Saladbowl’

TR N13-3 (1x144) 
Lettuce ‘Ridgeline’

HO N16-9 
(3x144) Beet 
‘Touchstone’

TR N15-3 (2x64) 
Chard

TR N13-4 (1x144) 
Lettuce ‘Ridgeline’

DS S1-3 Carrot 
‘Sugar Snax’

TR N15-4 (2x64) 
Chard

TR N15-9 (3x144) 
Beet ‘Chiogga’

DS S1-4 Carrot 
‘Sugar Snax’

DS N15-10 Turnip 
‘Scarlet Queen’

Monday Tuesday Wednesday Thursday Friday

16 17 18 19 20

TR W1-5 (3x144) 
Beet ‘Merlin’

S N2-5 (1x144) 
Lettuce ‘Alkindis’ DS N1-7 Bean

TR N16-1 
(1x144) Lettuce 
‘Buttercrunch’

TR S3-1 (3x144) 
Beets ‘Chiogga’

TR W1-6 (3x144) 
Touchstone’

S N2-7 (1x144) 
Lettuce ‘Trout 
back’

DS N1-8 Bean
TR N16-2 (1x144) 
Lettuce ‘Green 
Saladbowl’

TR S3-1 (3x144) 
Beets ‘Touchstone’

DS W1-7 Rocket 
‘Esmee’

S N8-10 (1x144) 
Lettuce ‘Ridgeline’

DS N7-4 Carrot 
‘White Satin’

TR N16-7 
(1.5x64) Broccoli 
‘Blue Wind’

DS S3-3 Radish 
‘Roxanne’

DS W1-8 Rocket 
‘Esmee’  

HO N2-10 
(1x144) Lettuce 
‘Ridgeline’

TR N16-8 
(1.5x64) Broccoli 
‘Gypsy’

DS S3-4 Mustard 
Green ‘Scarlet 
Frills’

DS N1-9 Mesclun DS N11-9 Carrot 
‘Malbec’

HO S1-7 (2x64) 
Kale ‘Redbor’

TR S3-6 (2x64) 
Chard 

DS N1-10 Mesclun  DS N15-5 Radish 
‘Myashigii’

HO S1-8 (2x64) 
Kale ‘Redbor’

HO N4-9 (2x64) 
Tatsoi

S N5-1 (1x144) 
Lettuce ‘GREEN 
SALADBOWL’

DS N15-6 Carrot 
‘YaYa’

HO N4-10 (2x64) 
Black Summer
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TR N6-9 (2x64) 
Rubicon

S N5-4 (2x64) Hon 
Tsai Tai

TR N6-10 (2x64) 
Rubicon DS N10-7 Mesclun

DS N15-10 Turnip 
‘Scarlet Queen’ DS N10-8 Mesclun

TR N16-9 (3x144) 
Beet ‘Touchstone’

S N16-6 (2x64) 
Hon Tsai Tai

Monday Tuesday Wednesday Thursday Friday

23 24 25 26 27

DS N12-7 Carrot 
‘Malbec’

TR N2-10 (1x144) 
Lettuce ‘Ridgeline’

S W1-1 (3x144) 
Beet ‘Bulls blood’

HO N7-6 (2x64) 
Kale ‘Redbor’

DS E1-3 Carrot ‘Ya 
ya’

DS N12-8 Carrot 
‘Yellowbunch’  S W1-2 (3x144) 

Beet ‘Bulls blood’
HO N7-8 (2x64) 
Chard

DS E1-6 Carrot 
‘Rainbow’

HO N15-1 (3x64) 
Kohl Rabi ‘Winner”  TR N4-9 (2x64) 

Tatsoi
DS N10-9 Scarlet 
frills

TR N15-1 
(3x64) Kohl Rabi 
‘Winner”

HO N15-2 (2x64) 
Hon Tsai Tai  TR N4-10 (2x64) 

Black Summer
DS N10-10 Scarlet 
frills

TR N15-2 (2x64) 
Hon Tsai Tai

DS N7-1 Radish 
‘Roxanne’

HO N14-9 (2x64) 
Kale ‘Toscano’

DS N7-2 Radish 
‘Roxanne’

HO N14-4 (2x64) 
Kale ‘Starbor’

S N10-6 (2x64) 
Black Summer

HO N14-5 (2x64) 
Chard

HO N13-1 
(2x144) Spinach 
‘Flamingo’

HO N13-2 
(2x144) Spinach 
‘Flamingo’

Monday Tuesday Wednesday Thursday Friday

30 31 Notes:

DS N2-9 Mesclun
S N7-1 (1x144) 
Lettuce ‘Trout 
Back’

 

DS N2-10 Mesclun
S N7-1 (1x144) 
Lettuce ‘Trout 
Back’

 

 DS N8-1 Mesclun  

 DS N8-2 Mesclun  
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Autumn rolling in with the sun low in the sky. September is typically the wettest month of the year for us here and irrigation is usually only 
required in the tunnels from late Auguest onwards.

Two sessions of weeding superficial weeds earlier in the season, a total of approximately 12 human hours, is all that it takes to keep the market 
gardens in beautiful condition. The woodchip does an amazing job soaking up excess water during the wetter months, keeping the space clean and 
dry under foot. This also translates to cleaner vegetables that require far less post-harvest attention.
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BASE DATA (GENERAL) To convert Swedish Krona (SEK) to € divide by 10

Category Parameter Value Comments

Spreadsheet Settings Currency SEK
SEK = 
Swedish 
Kronor

Taxation VAT (Food Products)
Swedish 
VAT for food 
products.

Payroll Tax Swedish 
payroll tax

Employment Hourly Rate for Employees 160
Hourly pay 
excl. payroll 
tax

ENTERPRISE LEVEL LABOUR STRUCTURE

Category Parameter Unit Value

Labour 
Requirements Bed Preparation human-hours / m2 

(bed) 0.20

Direct Seeding human-hours / m2 
(planted) 0.05

Planting (Tray/Pot + 
Transplantation)

human-hours / m2 
(planted) 0.06

Maintenance (Weeding, Pest 
Control, etc.)

human-hours / m2 
(planted) 0.35

Harvesting human-hours / 
delivery 25.00

Packing human-hours / 
delivery 10.00

ENTERPRISE LEVEL COST STRUCTURE

Category Parameter Reference Unit Unit Price

Infrastructure Land m2 (bed) 0.00

Beds Maintenance m2 (bed) 20.00

Irrigation System Maintenance year 1,000.00

Greenhouses Maintenance year 2,000.00

Polytunnels Maintenance year 2,000.00

Windbreak Maintenance year 0.00

Cleaning Station Maintenance year 500.00

Chilling Room Maintenance year 2,000.00

Inputs Seeds year 15,000.00

Compost kg 2.50

Market garden Enterprise Sheet
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Pest and Disease Control year 2,000.00

Water (Abstraction Fee) m3 0.00

Equipment Flats / Trays pc 30.00

Pots pc 0.10

Hoops pc 0.10

Row Covers m 40.00

Insect Netting m 50.00

Pea Nets m 50.00

Stackable Containers pc 20.00

Crates pc 0.00

Sales and 
Distribution CSA Boxes pc 100.00

ENTERPRISE LEVEL REVENUE STRUCTURE

Category Parameter Reference Unit Unit Price

Veg Box Sales Full Share box 5,900

Half Share box 3,000

Wonky Box box 4,500

Average kg Sales 
Price Rocket 180 kg

* Prices fluctuate
throughout season
and are pegged to 
organic wholesale 
prices

Asian Greens 40 kg

Bean 120 kg

Beet 50 kg

Spinach 100 kg

Cabbage 45 kg

Carrot 50 kg

Fennel 45 kg

Garlic 100 kg

Spring Onion 110 kg

Kohlrabi 75 kg

Lettuce 100 kg

Mesclun Mix 160 kg

Onion 45 kg

Radish 50 kg

Peas 140 kg

Squash 45 kg
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Chard 60 kg

Kale 50 kg

Turnip 50 kg

Leek 60 kg

Broccoli 75 kg

PRODUCTION CHARACTERISTICS

Category Parameter Unit Value

Veggie Box Sales Number of Deliveries deliveries / year 20

Market Garden 
Dimensions Unit Bed Length m 10

Unit Bed Width cm 75

Number of Beds 200

Resource Use Compost Application kg / m2 (bed) / year 2.6

Pest and Disease Control kg / m2 (planted) / year 0.2

Water (Irrigation) mm / year 200

Average Bed Usage (Number of 
Plantings) times / year 2

KEY OPERATIONAL FIGURES

Category Variable Unit Value

Space Bed Surface Area m2 (bed) 1,500

Bed Surface Area (Multiple 
Uses) m2 (planted) 3,000

Inputs Compost kg / year 3,900

Pest and Disease Control kg / year 600

Water m3 / year 300

Veggie Box Sales CSA Boxes (per Delivery) pc / delivery 80

CSA Boxes (Total) pc / year 1,600

KEY OPERATIONAL FIGURES

Category Variable Unit Value

Workload Total 2,180

Bed Preparation human-hours / year 300

Seeding human-hours / year 180

Planting human-hours / year 180

Maintenance human-hours / year 1,050

Harvesting human-hours / year 500

Packing human-hours / year 200
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Irrigation human-hours / year 70

Labour Supply Total 2,180

Employees human-hours / year 0

Own Work human-hours / year 2,180

KEY FINANCIAL FIGURES (EXCL. VAT)

Category Variable Unit Value

Infrastructure 37,500

Annual compost additions on 
beds 30,000

Irrigation System Maintenance 1,000

Lean-to Greenhouse 
Maintenance 2,000

Polytunnel Maintenance 2,000

Windbreak Maintenance 200

Cleaning Station Maintenance 500

Chilling Room Maintenance 2,000

Inputs 26,750

Seed 15,000

Potting Compost 9,750

Pest and Disease Control 2,000

Equipment Replacement cycle annual cost 8,720

Flats / Trays 2,520

Pots 1,000

Hoops 0

Row Covers 4,000

Insect Netting 1,500

Pea Nets 500

Stackable Containers 200

Labour SEK 0

Employees SEK 0

Payroll Tax SEK 0

Vegetable Box Sales 474,699

Full Share 210,714

Half Share 160714

Wonky Box 40,179

Direct Restaurant 
Sales 63,092
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OVERALL FINANCIAL VIABILITY

Category Variable Unit Value

Profit 464,821

Overall Revenue SEK 537,791

Overall Cost SEK 72,970

Margin 637%

Financial Performance for Own Work (inputting all 2,180 hours)

Hourly Rate for Own Work 
(Incl. Payroll Tax) 213.22

Hourly Rate for Own Work 
(Excl. Payroll Tax) 162.24

Financial Performance (for Full Employment at 2,180 hours)

Additional Cost for Full 
Employment SEK 458,392

Overall Cost with Full 
Employment SEK 531,362

Profit with Full Employment SEK 6,429

Margin with Full Employment 
(ROI) 1%
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CHAPTER 19 

Microgreens
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MICRO-
GREENS

ENTERPRISE AT A GLANCE

Some Basic Costs

Field Operations

Sales Prices

€0.80 Per flat of compost

€3.20 Electric costs (AV. Whole year) 

€3.50 Flat for sunflower seed

€4.12 Flat for pea seed

€28/Kg Wholesale average wholesale price

€56.00 Sunflower wholesale NET per flat

Investments

€44.00 Pea wholesale NET per flat

€2,000
€720
€1,920
€200
€400
€400
€850

€4,280

Green house
Trays
Lights
Dehumidifier
Fans
Tables
Greens-harvester +
Quick stand

Total

2%
4%

4%
8%

41%

41%

Seed prep
Washing trays/
Composting
Seeding
Stacking/
racking
Watering +
monitering
Harvesting+
packing Financial Overview

€62,480
€12,584

€49,896

Revenue
Running cost

Enterprise NET

722 hrs 
Annual Total

€49.00 Radish wholesale NET per flat

Investment NET
€4,280 €49,896

Time
722 hrs

Quick Overview

Time

€16.70 Flat for radish seed

GREEN HOUSE
28m²

RACKS TOTAL
12x

RACKS (24 FLATS) 
EACH WEEK6x
AVERAGE 4 DAYS
IN STACK FOR
GERMINATION

AVERAGE 10 DAYS
UNDER LIGHTS

IDEAL GROWING TEMP
18°C – 64°F 

2.21 Kg
SUNFLOWER PEA

1.87 Kg
RADISH

2.04 Kg

15% SPOILAGE

1.8–2.2 KG YIELD PER TRAY (ACROSS VARIETIES)

BASED ON €28/Kg WHOLESALE
20% COULD BE SOLD VIA REKO
@ €50/Kg TO INCREASE REVENUES

Key Financial Figures

€9,084

€3,500

Compost +
Electric 
Advertising
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CHAPTER 19 

Microgreens

Microgreens are vegetable greens, harvested just 
after the cotyledon leaves have developed, or pos-
sibly with one set of true leaves. Unlike sprouts, 
which germinate solely with water, microgreens are 
grown in compost. Growing microgreens is fairly 
straightforward, although you will need to spend 
some time getting the details right in your specific 
circumstance. We have always used trays 100 x 40 
cm (4,000 cm2) as they fit the racking we use for 
all our starts. As we have transitioned over to the 
paperpot system we started using these trays for 
microgreens also, as they are better draining and 
tessellate perfectly into the nursery space. Once you 

decide what size trays you use (and you definitely 
want to use the same size consistently to make all 
the maths once) you can adjust the chart above 
to suit your needs. We sell microgreens in small 
packs to customers who buy other products from 
the farm, concentrating on producing in the winter 
when we have little else to sell than eggs and frozen 
meats. For private customers we sell in mixed 90 g 
containers which averages out between €40 – 50/ kg 
net. The costs are higher and it involves more work 
than selling wholesale, but is well worth the effort, 
if you have the market for it. Microgreens will 
likely never be a big enterprise for us, as we do not 

Microgreens come in as many varieties as vegetables and they are very profitable if you can sell at a reasonable volume.
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have the market for it out here in the countryside, 
unless bigger establishments chose us to supply 
them consistently. Up here in Sweden most micro’s 
are imported from Israel and come in such large 
volumes we could not compete. If you manage to 
find a local/organic produce orientated businesses, 
it could perhaps compete nicely. The main thing 
to bear in mind with micro’s is the input cost for 
organic seed is very high, so unless you can sell 
everything you may quickly end up losing money.

•	 Wash and sterilise your trays 
•	 Thoroughly wash and soak (and possibly   

sterilise) your seed 
•	 Fill trays with compost mix (make sure the mix 

is fine) 
•	 Use a wooden tamper to firm the surface 
•	 Water thoroughly before spreading seeds 
•	 Spread weighed seeds out evenly 
•	 Cover the seeds with an empty clean flat (we 

stack them 4 high with an empty tray on top 
and some weight on that) 

•	 Leave 3 – 6 days, then bring out to light 
•	 Harvest with a sharp knife low to the sur face of 

the tray

KEEPIng THIngS ClEAn

Use a  pressure washer or stiff scrubbing brush to 
wash your trays between uses. We wash seed thor-
oughly for several minutes at the vegetable washing 
station and have not had to ever use anything other 
than water to maintain hygiene. You can sterilise 
the trays with food-grade hydrogen peroxide. Many 
people sterilise seed also, but we have found we get 
good results without this by rinsing seed. To sterilise 
seed, add 20 ml of spirit vinegar and 20 ml of food 
grade hydrogen peroxide to 2 litres of water. Let 
them soak in the solution for 10 minutes, but not 
longer as it can kill the seed if they soak too long. 
After sterilising, rinse them out, then fill the bucket 
or tote with warm water, and let them soak over-
night. Drain, rinse, and plant them the next day. 

SEEdIng

Fill trays with peat-based compost mix and fill 
them almost all the way to the top. Tamper down 
the soil firmly with a wooden plate you can make 
to the size of the trays you use. You want a very flat 
surface where the soil does not easily move around, 
and the seeds up near the top of the tray to enable 

more efficient harvesting. You can then water the 
tray before spreading seeds, being careful to cover 
the whole tray evenly. Spread measured amount of 
seeds out with your hands and water over the tray 
lightly again, then cover the seeds with an empty 
flat, making sure it is clean. Add some weight on the 
last tray. You will want the trays to remain for 4 days 
or so, depending on the temperature/moisture, etc. 
Keep an eye on the different trays, as they germinate 
at different rates. Radish germinates quickly, beets 
are a little slower. Pea is usually a day or two before 
sunflower. As young seedlings emerge in such high 
density the force they push up is quite incredible, 
they will lift up the trays on top. Do not water the 
day you expose them to light. Wait until the next 
morning, as they will still have a decent amount of 
moisture in the soil. Too much water can lead to 
fungal problems. 

All year round production in the lean to greenhouse. In summer micro’s 
do not need light racks, we place them on top or on work tables.

High seed density and the right growing conditions mean microgreens 
are one of the most profitable things you can do in a small space.
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SunfloWER SHooTS

Sow 0.135 g/ cm2
Yield 0.553 g/ cm2
Costs per 40 x 100 cm flat = €4.40.
Wholesale €28/kg = €57.50 net per tray in 14 days.

Growth
•	 Germinates slow but grows fast.
•	 Grows better if seed is soaked for 12 hours.
•	 Growth time approx. 14 days at 12 hours light, 

but can finish in 10 – 12 days at 16 hours and 
warmer temperatures.

Production
•	 Average yield per tray 2.21 kg.
•	 Seeding rate 0.54 kg dry seed / tray.
•	 Soak minimum 8 hours.
•	 Best results at steady 18 – 20°C and minimum 

12 hours light.
Considerations
•	 Prone to fungus problems.
•	 Removing hulls can be tedious.
•	 Rodents love sunflower seeds. Keep seed in 

closed bins and keep work areas very clean.

PEA SHooTS

Sow 0.265 g/ cm2
Yield 0.468 g/ cm2
Cost per 40 x 100 cm flat = €8.40.
Wholesale €28/kg = €44.00 net per tray in 14 days.

Growth
•	 Germinates and grows fast.
•	 Grows better if seed is soaked for 8 hours.
•	 Growth time approx. 12 days at 12 hours light.
•	 Easy crop to grow.
Production
•	 Average yield per tray 1.87 kg.
•	 Seeding rate 1.06 kg dry seed / tray.
•	 Soak minimum 8 hours.
•	 Best results at steady 15 – 20°C and minimum 

12 hours light. Peas prefer slightly cooler, so 
they can be placed on lower racks.

Considerations
•	 Does not do so well in hot weather.
•	 Generally the easiest microgreen.
•	 Up to 2 weeks shelf-life.

Sunflower microgreens are nutty and popular for chefs and on the market. 
More care is needed than pea, for example, but the margin is high.

Pea is the easiest of the microgreens, and presents very few problems. 
Crisp with a fresh pea flavour, this is a great staple microgreen.

Cutting sunflowers shoots with the quick cut greens harvester. Pea shoots emerging a couple of days after uncovering.
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Radish microgreens are deliciously spicy. Chefs really love them as 
a garnish, and they grow abundantly.

BEET SHooTS

Sow 0.05 g/ cm2
Yield 0.43 g/ cm2
Costs per 40 x 100 cm flat = €6.40.
Wholesale €28/kg = €41.12 net per tray in 14 days.

Growth
•	 Germinates fast and grows slow.
•	 Seed gets sprinkled on dry.
•	 Growth time approx. 12 days at 12 hours light.
•	 Easy to grow.
Production
•	 Average yield per tray 1.7 kg.
•	 Seeding rate 0.20 kg dry seed / tray.
Considerations
•	 Very nice earthy taste and colour for dishes.
•	 Only keeps 4 – 5 days after harvest.
•	 Removing seed can be tedious.
•	 Fragile crop compared to others and needs to 

be handled gently.

RAdISH SHooTS

Sow 0.06 g/ cm2
Yield 0.51 g/ cm2
Costs per 40 x 100 cm flat = €8.00.
Wholesale €28/kg = €49.10 net per tray in 14 days.

Growth
•	 Germinates and grows fast.
•	 Growth time approx. 10 – 12 days at 12 hours 

light.
•	 Easy to grow.
Production
•	 Average yield per tray 2.04 kg.
•	 Seeding rate 0.24 kg dry seed / tray.
•	 Radish is a little flexible with temperatures, but 

will sprout true leaves fast with excessive heat.
Considerations
•	 Easy to produce.
•	 Only keeps 5 – 6 days after harvest.
•	 Germinates and grows fast.

Beet micros have both beautiful colour and a wonderful earthy flavour. 
They are fragile, and seed can be harder to remove.

Radish micro’s are a favourite amongst chefs. Beets are more trouble with retained seed but taste amazing.
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uSIng THE QuICK CuT gREEnS 
HARvESTER QuICK STAnd

The Quick Stand from Farmers Friend LLC is 
a bracket for connecting the Quick Cut Greens Har-
vester to a table. It is hinged to facilitate emptying 
into a bin without having to remove the harvester 
from the clamp. It holds the blade perpendicular 
to the table surface, and the height can be adjusted 
as desired. By using shallow trays we can minimise 
compost use per tray, and by tamping it well and 
seeding evenly we can crop low to the tray surface 
and still expect a  clean crop. This is important as 
microgreens are a number's game, like all produc-
tions. Harvesting that extra centimetre across the 
whole tray makes quite a  substantial difference 
across a whole year.

Harvested trays are composted down throughout 
the summer and feed back into the garden. In the 
winter, we toss the remains of all trays to the laying 
hens, who love to pick at the seeds and remaining 
stems. We also give them any excess crop that ‘goes 
over.’ We have also experimented with growing 
microgreens outdoors, at the same seeding density 
that we use in trays. This works fine as the season 
warms up, and may be suited to those growing 
larger volumes. We find the regularity and predict-
ability of nursery production far more suited to the 
scale we produce at, and would advise people to 
work in a small stable environment to be better able 
to manage weekly yields. There are many speciality 
microgreens you could also consider, these being 
the easiest and generally most popular.

Shallow seeding trays work great with the Quick Stand and Greens 
Harvester and make harvesting a matter of seconds per tray.

Our hens love fresh greens in the long winter period when there is nothing 
else fresh like this to forage on. We also offer a small amount of hay.

Radish shoots ready to be harvested.  The Quick stand leaves minimal waste, 
yet any unsprouted seed or plant material can be fed to hens or composted 
to create new potting soil.

The matted roots of pea microgreens. In the summer these are composted 
down in slow compost heaps and returned to the garden. 
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Outdoor production is a possibility, but with yields per tray so high, it 
makes more sense to use controlled growing conditions for consistency.

Restaurants order in 500 g increments. We sell wholesale at €28/kg, 
and €40-50/kg for small private orders of 90 g.

Testing halide lights for microgreens late in the season. Whilst they work well, they are costly to run, and we prefer T5 fluorescent bulbs once 
sunlight is no longer sufficient.
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CHAPTER 20 

Comparative 
Analysis
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CHAPTER 20

Comparative Analysis

A near Impossible Task
The considerations of how to present data within 
this book has been extremely challenging. As anyone 
could understand there are so many nuanced con-
textual points let alone the influence of time, place 
and circumstance and the capabilities and aptitude 
of the farmer. It is probably why something like this 
has never been attempted or documented in the 
literature. Nevertheless, I have made it my priority 
as a  response to the patterns of questions I  have 
been receiving. In this section I will try and outline 
some of the key points to consider when referring 
to the data in this book. The majority of the people 
I have seen coming into this type of farming carry 
an entrepreneurial spirit along with sets of ideals, 
which, when kept in check, are useful aids in 
maintaining a  holistic perspective. They are often 

people that neither come from a  farming back-
ground, nor from experience running a  business 
many times, and so the learning curve is extremely 
steep. Running a farm is complex, extremely hard 
work and probably the highest-risk business you 
could get into, yet it is also the most rewarding and 
meaningful work. If you have not grown up around 
livestock and plants and natural systems, it can be 
overwhelming to know how to position yourself 
to produce a  viable amount of food to develop 
a customer base. 90% of all small businesses fail in 
the first five years. I have not seen any useful data 
for small regenerative farm businesses, but I would 
imagine the percentile is higher. Throughout my 
career, I  have noticed that people coming into 
farming from a  business background or trades 
usually possess many transferable skills and qual-
ities and all they need is knowledge and experience 

Success in all businesses is down to planning, record keeping, decision-making and investing in relationships.
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above what most people can hope to achieve. I offer 
some information on our prices relative to other 
local equivalents shortly.

In order to create a comparative analysis I have 
needed to scale up some of our sideline enterprises, 
and scale down the broiler enterprise to create 
a similar amount of revenue in order to have a more 
level playing field for comparison. With all the 
enterprises we run, we have built up the enterprises 
along with the customer base over several years. Do 
not think for a  minute that you can jump in and 
suddenly sell 5,000 pastured chickens and 300,000 
eggs each year, if you have no established place in 
your market. And do not underestimate the amount 
of time and effort that goes into sales: it is half the 
work. It is very important to note that I  have left 
sales time out of the data sets for each enterprise 
due to the innovative way that we sell products, the 
time being spread equally across all enterprises. It 
must be said that designing, installing and running 
these enterprises is straightforward enough, if you 
are observant and have the passion, it is selling 
everything you produce and managing a  viable 
business that is typically the more challenging part.

All EnTERPRISES  
nEEd MASTERIng

Whilst there are a  multitude of viable enterprises 
suitable and scalable across many farms, you must 
bear in mind that it can take years to hone the 
decision-making and operational procedures to 
really optimise production and workflow, as well 
as the economic side of things. The aim of all the 
information shared in this book is to make the steep 
learning curve a little easier to traverse, but you must 
still build up experience and insight over multiple 
years in order to reach a  stable and productive 
operation where you feel in control. This is the same 
for every enterprise at any scale in any location, 
reflected in the small farm case studies later in this 
book. Know that everyone succeeding has also had 
to walk this path, has met untold challenges consis-
tently with persistence and creativity, and generally 
just stuck with it.

PREvIouS InvESTMEnTS

I  have written this book from the perspective of 
how we started and from where we are now, and 
so I should clarify some of the finances up to this 

for a season or two to orientate them how best to 
start. Whilst this field is continually growing, there 
is a massive lack of data and finances for people to 
create benchmarks for themselves. I think it is why 
our internship programmes have been so popular, 
and successful in terms of the number of people 
we have been propelled into a  farming career. In 
Europe, there are not really many places like this 
where you can immerse yourself in the diversity of 
enterprises in one place amidst a culture of intensive 
enquiry and learning. There are many places where 
you can learn about specialist enterprises, but very 
few examples of diverse small farms that run in an 
integrated, intelligent manner. 

Another element that influenced the creation of 
this place has been my experience in agricultural 
school, which left me largely wanting, compounded 
by the thought process and approach I  have wit-
nessed in countless young people studying (or 
having just left) agriculture school. It often seems 
that there is still a widespread focus on soil-deplet-
ing methods and business plans that lose money 
for years on end. Whilst this might be in line with 
the modern debt-based approach to agriculture, 
it is clearly not what we are discussing here. For 
the type of people coming into this more holistic 
approach to farming and living, I  have seen the 
great need for a more visual window into how to 
make a  business work. That includes the scale at 
which these enterprises must be run to generate 
a useful amount of positive economic and ecologi-
cal impact. It also relates to the workload entailed 
in different enterprises, how to market effectively 
directly to customers to get the money out of the 
work in the field. This is a  huge task whilst stay-
ing on top of all the back end decision-making, 
accounting, management and sales work that is 
really what makes it all work. 

For all the enterprises we run at the scale pre-
sented, there is a  lot more nuanced detail of what 
we are actually doing on the ground. Some of the 
enterprises are businesses that we run but could not 
possibly scale due to our marketplace: microgreens, 
and extensive herbivores being the primary exam-
ples of things that are merely sidelines for us. One 
thing to note, probably one of the most impressive 
parts of our farm, is that we are operating from 
an extremely rural situation. Many famous farms 
you might hear about are often nested in a  high 
population density or have access to an affluent 
marketplace, which artificially sets the sale prices 
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solutions and direct selling to customers as far as 
possible. All things considered, this was the most 
logical way I  could think to present information 
for other enterprises, and whilst it obviously has 
many fine contextual points that make it impos-
sible to transfer to any other circumstance, it does 
give a  valid approximation of scale and inputs to 
orientate people towards enterprises that are suited 
for their circumstance, once they have done their 
market research. 

That is my intention: to give people a  sense of 
which enterprises might be relevant for them. If you 
have this much land and this much money to invest 
and you want to generate a particular income, then 
hopefully this will lead you to a  sense of two or 
three possibilities that might fit your circumstance. 
I am hoping it will address the queries and ques-
tions I have been receiving for many years. In the 
last years, I have often met someone that has come 
to me having inherited the 100 hectare family farm, 
and is excited to start a  microgreen business. Or 
someone with who has purchased an 8 ha home-
stead who wants to build a micro-dairy. This occurs 
surprisingly often, and either feels like inappropri-
ate resource management at one end, or financially 
impossible at the other end. Of course, people must 
pursue their passion, but it is this lack of context 
for scale that I  can usually assist with. Hopefully, 
this comparative data will give people a more visual 
and tangible window into which enterprises can be 
run at the scale or critical mass to achieve a useful 
financial objective on a given land base.

RElATE youR CIRCuMSTAnCE

The perspective from which I  have presented the 
enterprises in this book is based on our specific 
circumstance: a young family taking on a run-down 
small farm in a rural setting with a small budget. It 
has old, but functional buildings ready to be utilised 
in various ways and a house that could be lived in 
immediately. We are also creative with skills and 
tools to build and fix things ourselves, have a solu-
tions focused outlook and are prepared to hustle 
when necessary. Water and electricity were already 
set up. If you are starting from scratch on a bare piece 
of land then you will have a great opportunity to lay 
things out precisely how you wish. That comes at the 
higher cost and labour of having to install literally 
everything. When looking through these figures, try 
to relate the context of our farm to your own situ-
ation to get a sense of which figures are more or less 

point. I  have had to write from this perspective, 
because it would have been meaningless to present 
each enterprise starting from scratch. We had very 
specific objectives and requirements of the land 
that we purchased, which might have looked very 
different if we wanted to set up a  pastured beef 
enterprise alone, for example. Our Holistic Context 
is the guide which does not require any specific 
enterprise or to look any particular way, so to speak. 
What I  mean is we are not attached to specific 
enterprises and remain flexible to drop anything 
that does not lead us towards our objectives in this 
regard. You will notice in the investment costs for 
each enterprise, that some items may be missing. 
For example, we already have an ATV accounted 
for in the costs below, which is shared amongst 
all enterprises, so it is important to understand 
that we have already invested a  lot of money pre-
viously. Land is relatively cheap in Sweden if you 
are in a  rural area away from the big cities. Our 
farm cost us €90,000 five years ago, and I think we 
got a particularly good deal. The farm was valued 
recently at €160,000 without the business. Bear 
in mind if we were on the outskirts of Stockholm 
such a  place would cost 5 – 10 times the amount 
we paid and buildings would likely be in disrepair. 
Juxtaposed against this is the fact we would also 
have a ready marketplace to be able to sell, in my 
estimation, around double what we produce cur-
rently on the same land base without much more 
work with sales or marketing. We really are in the 
middle of nowhere, with a  town of 70,000 people 
at the far edge of our sales radius and only small 
towns in between. We have also invested slightly 
more than this, around €100,000 in installing and 
renovating the farm over the years. This includes all 
the longer term investments such as water systems 
and ponds, tree systems,perimeter fencing, an 
ATV and delivery vehicle. We have also been busy 
developing infrastructure such as installing silos, 
smoking facility, an egg packery, workshop, freezer 
spaces, sauna and accommodations for people. 
Some of that money was invested in the enterprises 
that we currently run: building greenhouses and 
poly tunnels, pigs, egg mobiles, building a slaughter 
facility and all the mobile field equipment nec-
essary. So for the market gardens, pastured turkeys, 
egg mobiles and broiler enterprises the enterprise 
specific investment costs are covered in this figure.

The other enterprises presented are factored on 
how I  would run them here in this unique time, 
place and circumstance focused on low cost creative 
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and rates of taxation in this country. It is also due 
to our remote rural location, and there are certainly 
are not many young people moving out into the 
countryside to set up rural enterprises. Most of the 
landscape that is kept open here that is not part of 
large farm operations is maintained by subsidies 
from the government and the land is typically just 
cut and mulched once a year. This means that access 
to land for extended grazing can be very cheap. In 
our case, it is free, mainly because the neighbours 
are both very generous and are not using the land 
because they are elderly and retired, and because 
their subsidies increase by having animals grazing 
the land. Again, this relates to contacts and having 
a place in your community and this might not be 
possible for many of the readers in different parts 
of Europe and further afield. For the extensive 
herbivore-based enterprises in this book, no 
additional land cost has been injected into the 
financials. That is purely because in our circum-
stance from where we sit: we have access to those 
areas of land if we wish to scale those enterprises. 
If your circumstance is different, this is obviously 
a major point in the economics to consider. These 
extensive enterprises are not ones I would consider 
starting from scratch buying land at the rate it sells 
for in my home country, for example. Possibilities 
always exist where the creative mind is willing to 
go, and there is increasing scope for starting up 
enterprises behind an existing farmer, such as 
running poultry behind an existing beef herd, etc. 
This is actually how we were going to start farming 
in Sweden when we were living close to Stockholm 
and land prices were far out of reach. We reached 
an agreement with the owner of an incredible farm 
that we would never have had the possibility to pur-
chase, and had permission to start. In the end, we 
decided the nature of what we wanted to do in our 
specific context lent itself better to having our own 
property where we could act with full autonomy.

PRoduCE WHAT PEoPlE EAT

I will say it again, at the risk of endless repetition: 
ideals must be left at the door of pragmatism when 
you start out in farming. You need a solid business 
and skin in the game before you can influence cus-
tomer habits. We started our farm with enterprises 
that were profitable, scalable and produced better 
quality products than customers had access to 
elsewhere. I would always advise others to do the 
same, and make it as easy as you can for yourself by 

transferable and where you need to conduct research. 
Visualisation is a  key skill for anyone planning, 
farming or building and I would highly recommend 
you practice visualising processes through step-by-
step all the time: for me it is a vital element of effective 
planning and decision making.

ConTACTS And CuSToMERS

From day one of our farm it has been Yohanna who 
has primarily invested in building contacts and rela-
tionships in the community as well as focusing on 
sales, accounting and a lot of the back end planning 
with me. Therefore my vantage point into farming 
is naturally focused around a  couple or family 
operating together, because that is my own circum-
stance. Bear in mind that a  huge amount of work 
goes on in that realm ‘behind-the-scenes’, and can 
easily account for a  half-time role in an operation 
like ours. If you are starting out alone, your road is 
much steeper. A  lot of what we have achieved has 
been supported by a  network of helpful people in 
the community along the way. I must point this out, 
as a  lot of people follow us online where they are 
exposed to my videos focused on random musings, 
ecology and our production systems, and it is in the 
field where I spend most of my day in the summer 
months. 

There is a lot of behind-the-scenes work in deci-
sion-making, planning, sales and marketing that 
really makes the foundation of any business. Whilst 
this element of running a  business is perhaps less 
exciting than the visceral and immediate impact 
of the labour of your hands on the ground, if you 
neglect this area of your business, it will likely fail. 
I would urge you to plan the economics of any new 
enterprise or start-up to develop over several years 
to reach the intended capacity in order to avoid the 
waste and losses of overproduction. As I said before, 
selling is half the work.

The enterprises in this book are presented in ‘flow 
state,’ if you like, when a regularity and consistency 
has been achieved. In the extensive enterprises 
(sheep, dairy and beef), the herds and flocks may take 
several years to reach the size of these operations. 
This depends what you invest in livestock initially, 
so take note of the relative investments listed.

lAnd PRICES

Where we live the land is relatively cheap, in some 
part juxtaposed against the very high cost of living 
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conducting market research and looking for gaps 
and niches you can fill. It can take years for even 
your best customers to start to regularly consume 
more unusual products that are not familiar in the 
local cuisine. You can plan the transition from the 
beginning, but remember than most people have 
not put a  fraction of the thought into their food 
that you might have. Here in Sweden, for example, 
‘local’ seems more valued than ‘organic’ generally: 
I have overheard people promoting mass-produced 
industrially farmed confinement pork as some-
thing special to behold simply because it came from 
relatively close by.

SAlES PRICES In SWEdEn

The data in this book reflects current Swedish 
markets in the area we live. That may vary across 
the country, let alone across Europe and other con-
tinents. Enterprises that look the best economically 
here may not in other locations. Whilst it seems 
obvious, it is important to not use the information 
in this book blindly; it could not, and does not 
intend to take away the need for very thorough 
market research and business planning. This is 
especially true of regenerative agriculture where we 
are usually out on a  limb: pioneers that have few 
resources to guide us locally. Again, it is another 
aspect that contributes to the efforts behind cre-
ating the comparative analysis as a resource to help 
orientate people.

All farming enterprises are a numbers game and 
come down to slim margins. Some of you will not be 
able to sell products for close to what we can here, 
and some of you will be able to sell at higher prices 
with lower costs. In some ways, it seems to be fairly 
relative in my journeys around the world when 
you factor in property prices, population densities, 
business costs, taxation, etc. The benefit of living in 
such an affluent country is that it opens up oppor-
tunities for those with basic skills and the creative 
approach to building their own infrastructure, or 
intercepting waste streams to repurpose materi-
als and infrastructure. Whilst some of the readers 
may see our prices as high compared to their own 
countries, our prices are usually always lower than 
the price of mass-produced organic products in the 
supermarket. Where there is no equivalent, such as 
purely grass-fed beef (not available in a store) we are 
significantly cheaper than online services that offer 
pick-up point based sales similar to ourselves. It all 
becomes much more relative when you factor feed 

costs, taxes, etc. If you see specific discrepancies 
in your market place, for example egg sales prices 
are relatively higher and feed costs are relatively 
lower, then leverage the opportunity if you have the 
market locally. You must do your own thorough 
research.

How our pricing compares in the local market

Product Our price Competitors

Grass-fed beef 107-119 SEK/
kg

175-186 SEK/
kg

Grasss-fed 
lamb

107-124 SEK/
kg

219-239 SEK/
kg

Pastured 
Chicken 120 SEK/kg

129 SEK/kg 
(Organic mass 
prod.)

Pastured Eggs 3.6 SEK per 
egg

3.3-4 SEK per 
egg (Organic 
mass prod.)

Pastured 
Turkey 145 SEK/kg Not available

Vegetable 
boxes 150 – 300 SEK

Similar to 
other CSA 
boxes

Microgreens 280 – 500 SEK/
kg

400 – 600 SEK/
kg

Forest raised 
pig

88 – 176 SEK/
kg

185 – 199 SEK/
kg

fIEld PRoduCTIon TIMES

Our accounting, planning and sales time are not 
factored into the annual hours on any of the enter-
prise sheets. These sheets represent production on 
farm only. We benefit from a  long winter where 
most of our planning occurs, and we also do the 
accounting and marketing ourselves. We also favour 
and encourage drop-off based sales, such as REKO 
rings as the best model we have come across. We 
developed drop-off sales from the very outset of the 
farm and Yohanna was instrumental in setting up 
the REKO rings in our area. All our sales (other than 
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restaurant customers) are beginning to go through 
this avenue, as it is a very efficient process for us. It 
goes without saying that a huge amount of time and 
effort has been invested into creating this situation 
where we can drop thousands of Euros worth of 
product in 40 minutes flat, whilst still maintaining 
a  little personal interaction with customers. If you 
stand at a  market for a  full day once a  week for 
example, you are putting in more time in that single 
day than all our drop-offs combined. Because our 
location, markets and cultural approaches to food 
are so different, I decided quite consciously to leave 
out time in the back end of things. It feels more 
beneficial to look at fieldwork as a  unit, as this is 
more readily transferable compared to all the other 
factors explained above. Bear in mind, as I expressed 
before, that managing the sales and administration 
work is a half-time role at the scale of productions 
we operate.

KnoW youR WoRK CAPACITy

A big part of what we do at the farm is constantly 
seeking to optimise work flows in order to make 
the tasks as simple and effective as possible. It is 
something I  find fun and naturally apply to any 
task I am performing for myself, from farming to 
building to cooking, etc. A large part of what makes 
these enterprises viable is effective operations on 
the ground. We work hard consistently and we 
work fast; but we also work fast in an optimal way. 
For example, I have narrowed poultry evisceration 
down to 25 seconds per bird by carefully analysing 
the absolute minimum hand movements and opti-
mal arrangement of the work station. I have then 
done that repeated many thousands of times. The 
same applies for all repetitive tasks like moving egg 
mobiles or transplanting beds, etc. 

Whilst you do not need to aim to be superhu-
man, you do need to get clear about your own 
capacities and look for work flow optimisation 
possibilities. Some people just cannot move their 
hands accurately and quickly, and if that is the case 
then you will not be able to operate at the same 
scale in the same time limitations. I see many folks 
cannot maintain a workflow, when they begin talk-
ing. It can be almost comical to observe at times. 
I guess it comes down to awareness. Ultimately, it is 
ideal to manage from the perspective of managing 
the work flow and results as opposed to individual 
workers. Moving fast and effectively is important 
in the many repetitive or group tasks on the farm, 

but if things are taking too long, it is probably the 
individual processes and farm design that need 
addressing. 

ASSuMES no CATASTRoPHES

Accidents and catastrophes happen in farming, 
and whilst some contingency funds should always 
be factored into your business planning, some 
factors are impossible to predict. The financial data 
in the enterprises in this book have some built in 
margins for standard production years, but there 
are incidents that can impact this year to year. For 
example, in 2018 we had a 120 year record drought 
in Sweden. This did not affect most of our produc-
tions, and we really saw evidence of the resiliency 
built up in our pastures from timely keyline plow 
applications and years of planned grazing and a lot 
of increased fertility from intensive poultry enter-
prises. It did, however, significantly impact our 
vegetable production, as we rely on a  spring-and 
stream-fed pond to irrigate the gardens. We had to 
limit irrigation drastically and as a result lost over 
35% in the production that year. 

We have also had unintended losses in poultry 
enterprises: extreme weather events early in the 
season affecting the feed to weight gain ratio in the 
first batch of pastured broilers who suffered snow 
and freezing conditions. Another time, a whole pen 
of young birds was lost with a  poorly positioned 
pen becoming a  wind trap in a  random storm 
event. Whilst not breaking the bank, these sort of 
events can create a loss of thousands of Euros that 
are impossible to recover in such a  short season. 
One of the benefits of a mixed farm is that we have 
more possibilities to cut costs and more opportuni-
ties to increase revenues elsewhere.

Another time we lost over 50 hens that crushed 
and suffocated each other after the nest box in one 
of the egg mobiles was left closed. The hens, seeking 
a secluded safe spot to lay their eggs, had all piled 
up behind the nest box. That was a few seconds of 
forgetfulness, but the loss was over €3,000 when the 
value of the hens and their remaining lay cycle was 
factored together. 

It is impossible to plan consistently for disease, 
freak weather, etc. and farming remains high risk 
because of this. The type of farming I am presenting 
requires an intimacy: constant close observation 
and timely interaction. We are not technicians, 
which is what modern industrial farming seems to 
be about: we are conductors overseeing a symphony 
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of dynamic sets of ecosystem processes of which we 
are not in control and can merely aim to steer in 
the right direction through careful observation and 
timely interaction. We must plan well, plan con-
servatively, and not start out by taking on debt we 
cannot afford.

TAKE on WHAT you CAn HAndlE

Mixed farming has a  lot of benefits from an 
ecosystem and integrated resource management 
perspective. Having a diverse product portfolio can 
be beneficial in sales terms, and obviously translates 
to an incredible diet for our family. It comes with 
a degree of complexity that would be hard to imagine 
if you were running a single enterprise. There is a lot 
more planning and challenges with accounting when 
you have more strings in the bow, as it were, as well 
as a  lot more points where you can potentially lose 
money. Monitoring and tight record keeping are key, 
along with making the time to regularly sit down and 
assess the data. Data is similar to seed. It is worth 
nothing until it is grown out, threshed and sorted. It 
can be tempting to take on too many things and never 
be able to manage any of them well. It is important to 
dial in one or two primary enterprises that cash flow 
the business and build out if you still wish to down 
the line when you have a stability established.

SAlES And oPERATIonS CHAngE 
ovER TIME

The world we are living in today is very different 
from my childhood, let alone for previous generation 
of farmers. Methods of connecting directly to cus-
tomers are changing fast as social media and other 
online platforms continuously emerge. It is exciting 
what possibilities it creates, if a  little overwhelming 
to remain on top of. Our sales targets for each enter-
prise flex to whatever we see is the best direction 
year to year. Some of the modes of selling are already 
changing for us, but have not matured fully to the 
point that can I present them fully here. For example, 
we have largely phased out vegetable CSA boxes as 
we move more and more to REKO sales. Currently, 
we are in a middle ground and sell in both ways. This 
is the same for egg sales: we sell 3 month subscrip-
tions as well as directly on REKO. In order to keep 
the information accessible and clear, I have presented 
the older modes of selling for vegetables in the enter-
prise summaries, and have expanded on our sales 
approach previously.

MARKET SATuRATIon

Regenerative agriculture is relatively new in our 
part of the world, and compared to other places 
this obviously affects the market place. Whilst the 
number of small-scale producers is increasing, it is 
very different for us perhaps than those trying to 
establish themselves as a vegetable grower in an area 
with 40 other CSA schemes operating. Direct sales to 
customers are still very new in Sweden, and people 
seem to still be working out how to interact with 
this. We do not have a  culture of farmers markets 
and the quality of food in this country, certainly in 
rural areas, is extremely poor despite the widespread 
affluence.

It has been interesting to see how our work has 
influenced others in the market place. From my 
observation of the REKO rings that we have been 
a  big part of setting up, we have somewhat set the 
bar in terms of pricing of products like eggs, etc. It 
is clear to me that there are some producers using 
conventional feeds and less optimal production 
practices who are able to inflate their prices due to 
our activities. I  do not say that with any feeling of 
scorn or resentment: it is merely an observation as 
I watch this new cultural phenomenon unfold. Some 
of our direct competitors have participated in our 
trainings where we are completely open with details 
and data that are critical to running these enterprises 
successfully. It will be interesting to see how this 
develops over time, as eventually the market may 
become saturated. Perhaps that is my ticket to suc-
cessful retirement: making myself obsolete in the 
mission I began many years ago!

Do not fall into the trap of thinking that because 
you have produced some wonderful food in a smart 
way that someone should buy it! We do very well sell-
ing the amount of products that we offer from such 
a rural base, and I say that to once again highlight the 
hours invested quietly in that area behind the scenes.

A nEW BuSInESS IS lIKE A BABy

A new business needs endless inputs in addressing 
new circumstances, regulations, decision-making 
and the time taken to develop relationships, etc. 
I have been amazed how many times I have heard, 
“I’m retiring soon and I want to start a small farm,” 
or “We are starting up our farm and having a child 
later this year.” Fair enough, but try and plan to make 
it easeful for yourself! Any new business requires 
a massive injection of time in the first few years until 
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you have built up the infrastructure, customer base 
and routines needed to stabilise the operation. You 
need to be willing to hustle and be prepared to put 
in consistent overtime on top of the day-to-day 
operations on the farm to get is set up and running 
smoothly. I do not personally know anyone that has 
started a successful business who was not prepared 
to put in 80 hour weeks in the beginning phases. 
That is just the nature of it and in farming you need 
that ability to press on and respond to whatever 
needs doing whenever it needs doing. Mixed 
farming never follows a standard working day, and 
you cannot expect friends and peers to fully under-
stand the work load and rhythms that you will need 
to attend to.

Working intensively as a  family farm also has 
advantages and disadvantages. It can be very dif-
ficult to draw lines between work and leisure and 
boundaries need to be created to avoid stress and 
resentment. Relationships can be hard enough as 
they are; balancing raising children with maintain-
ing an intimate relationship and running a business 
simultaneously is tough. Many people do it, but it is 
testing for everyone at times. Time is likely always 
a  limiting factor for everyone engaged in farming 
and the risks and challenges that come from abnor-
mal weather events, etc., eat into precious spare 
time that can easily consume balanced family time. 
Talk to folks around you and find out what strate-
gies they have found supportive.

WE ARE PAId In  
MoRE THAn MonEy

Our purpose is bound to regeneration, and man-
aging holistically to achieve the quality of life we 
described previously in doing that. It is not all 
about making money. Whilst this is critical and 
every business needs to make money and a healthy 
cash flow to function, we can also appreciate the 
bonuses that farming affords us that few other busi-
nesses could. We have a whole human diet at our 
doorstep, with ‘food miles’ now measured in metres. 
We learn so much more about all manner of things 
that no university or agriculture school could ever 
teach us. We embed ourselves in the ecology of this 
place, and have a purpose and meaning in our daily 
work that sadly relatively few seem to find. Farming 
is a  lifestyle, and whilst most farmers would do 
well to earn a  little more money, if that becomes 
the sole focus, much that was of benefit will be lost. 
Real food does cost more money to produce than 

broad-acre monoculture-based, subsidised and 
machine-grown food. It relies on skilled people and 
labour. The integrity food movement is continu-
ously growing and will likely only continue to do 
so, at least for the foreseeable future.

WE do noT REly on SuBSIdIES

It is worth noting that subsidies will be a possibility 
for many readers, and in the case of the extensive 
enterprises, such as with cows and sheep, subsidies 
may well make the financials much more appealing. 
Personally, we choose not to rely on any subsidy: part 
of the philosophy behind being a  demonstration 
site. We also want to remain entirely independent 
management wise to be able to manage towards our 
specific context. We also have a small land-base, so 
subsidies would never equate to much in our case, 
and we prefer just to operate a good business. We do 
help generate higher subsidies for the neighbours 
whose land we graze. Certainly if we had a  larger 
farm and ran a  lot more ruminants, we would 
likely take the payouts as a way of recouping some 
of the taxes we pay at such high levels up this way. 
I would not be excited to start a business that did 
not survive without those subsidies, however. That 
choice is down to you, but getting into debt to start 
a farm that does not work without payouts sounds 
like a poor business proposal to me.

AT SoME PoInT you  
HAvE To JuMP

Most of the people I know who are making a suc-
cessful go of it have gone in fully and left their 
previous work and life behind. There is clearly 
a lot of fear surrounding the risk of leaving a stable 
‘normal’ work for something unpredictable and 
challenging. It is of course very understandable, but 
know that it is even harder to make a go of farming 
if you are working off the farm. It is a combination 
of time and the psychology of going all in. 

The late Bill Mollison was once asked “how do 
you know if you are on the right path?,” to which he 
replied along the lines of, “resources will start gather-
ing around you, many of them will be people.” That is 
something I can echo, as that has been my consistent 
experience. The right people or the right resource 
just seem to ‘happen’ upon us. Never underestimate 
the power that your passion and conviction in your 
work has on those around you.
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The purpose of this table is to offer some reflection 
on the various enterprises presented in this book 
through a  qualitative lens, and purely from my 
perspective in our time, place and circumstance. 
The % range from low to high, poor to excellent or 
impossible to very achievable. Storability relates to 
how quickly products must be moved, with variable 

results indicating possibilities to freeze, dry or 
store. Value-adding potential relates to easeful 
ways that do not require cumbersome regulations 
or large investments. Newbie-friendly relates to 
easefulness for someone coming into farming with 
no previous background. Monotony relates to what 
running these enterprises day-to-day feels like 

AT A GLANCE
COMPARATIVE ANALYSIS

Forest Raised 
Pigs

Tree Crops

Market
Garden

Pastured
Micro-Dairy

Pastured
Veal

Microgreens

Tree Nursery

Pastured 
Turkeys

Pastured 
Broilers

Pastured
Lamb

Mushroom
Cultivation

Pastured 
Layers

Pastured
Beef

10% 10%0% 90% 20% 90%

30% 80% 65% 90% 55%

90% 70% 60% 90%

70% 0% 70% 70% 75%

30%
–
90%

30%
–
90%

30%
–
90%

30%
–
90%

40%
–
90%

20%
–
100%

30%
–
90%

90% 70% 60% 90%

90% 60% 70% 65%

70% 50% 70% 65%

20% 80% 45% 75% 65%

75% 50% 70% 65%

90% 20% 60% 60% 90%

90% 50% 70% 60%

80% 75% 50% 85%

90% 90% 100% 0%

30% 40% 45% 50% 80%

90% 55% 90% 100% 80%

90% 65% 90% 100% 80%

90% 50% 90% 100% 40%

40% 40% 80% 100% 60%

40% 75% 75% 15%

60% 85% 75% 75%

40% 75% 75% 80% 75%

70% 80% 80% 50% 80%

0% 75% 75% 40% 70%

80% 90% 90% 60%

Storability
of product

Value- 
adding
potential

Newbie-
friendly

Monotony Scalability Mobility Ecological
Benefit

Complem-
entary in 
mixed farm

Daily
attentions
(7 Days)

Ease to sell
required
volume from
our farm

30%
–
90%

100%

100%

100%

47Kg

84Kg/ week

70 Calves

1500m²
+ 350m²

3000x
Birds

1200x
Birds

1245x
Birds

54x
Pigs

54x
Lambs

15x
Milking

1.2 kmTree 
+ Berries

40x
Beef

# or scale

300m²

75% 70% 75% 80% 80% 85% 75% 60%100%

75%

80%

70%

85%

60%

65%

60%

90%

80%

75%

65%

80%

Market
friendly

80%

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



606

AT A GLANCE
COMPARATIVE ANALYSIS

Forest Raised 
Pigs

Tree Crops

Market
Garden

Pastured
Micro-Dairy

Pastured
Veal

Microgreens

Tree Nursery

Pastured 
Turkeys

Pastured 
Broilers

Pastured
Lamb

Mushroom
Cultivation

Pastured 
Layers

Pastured
Beef

10% 10%0% 90% 20% 90%

30% 80% 65% 90% 55%

90% 70% 60% 90%

70% 0% 70% 70% 75%

30%
–
90%

30%
–
90%

30%
–
90%

30%
–
90%

40%
–
90%

20%
–
100%

30%
–
90%

90% 70% 60% 90%

90% 60% 70% 65%

70% 50% 70% 65%

20% 80% 45% 75% 65%

75% 50% 70% 65%

90% 20% 60% 60% 90%

90% 50% 70% 60%

80% 75% 50% 85%

90% 90% 100% 0%

30% 40% 45% 50% 80%

90% 55% 90% 100% 80%

90% 65% 90% 100% 80%

90% 50% 90% 100% 40%

40% 40% 80% 100% 60%

40% 75% 75% 15%

60% 85% 75% 75%

40% 75% 75% 80% 75%

70% 80% 80% 50% 80%

0% 75% 75% 40% 70%

80% 90% 90% 60%

Storability
of product

Value- 
adding
potential

Newbie-
friendly

Monotony Scalability Mobility Ecological
Benefit

Complem-
entary in 
mixed farm

Daily
attentions
(7 Days)

Ease to sell
required
volume from
our farm

30%
–
90%

100%

100%

100%

47Kg

84Kg/ week

70 Calves

1500m²
+ 350m²

3000x
Birds

1200x
Birds

1245x
Birds

54x
Pigs

54x
Lambs

15x
Milking

1.2 kmTree 
+ Berries

40x
Beef

# or scale

300m²

75% 70% 75% 80% 80% 85% 75% 60%100%

75%

80%

70%

85%

60%

65%

60%

90%

80%

75%

65%

80%

Market
friendly

80%

through the year to me. Scalability refers to how easy 
it is to expand the enterprise, even within a season. 
Mobility relates to the possibility to potentially ‘pack 
up’ the enterprise and move it. Ecological benefit 
is highly subjective, but relates to a  ‘whole cost 
accounting’ perspective. The next column relates 
to how well the enterprise will integrate in a mixed 

farm. Daily attention ranges from 100%, i.e., you 
need to be present daily to enterprises where you can 
turn away here and there. Market friendly relates to 
how ‘familiar’ these products are from our market 
perspective. The last column relates to selling the 
amount of product from each enterprise for us in 
our current circumstance, to give a sense of the scale. 
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RELATIVE MINIMUM LAND USE
COMPARATIVE ANALYSIS

Forest Raised 
Pigs

Tree CropsMarket
Garden

Pastured
Micro-Dairy

Microgreens

Tree Nursery
Pastured 
Turkeys

Pastured 
Broilers

Pastured
Lamb

Mushroom
Cultivation

Pastured 
Layers

Pastured
Beef

Pastured
Veal

600,000 m²

550,000 m²

250,000 m²

82,500 m²

60,000 m²

48,000 m²

24,664 m²

17,000 m²

2,405 m²

305 m²

75 m²

40 m²

140,000 m²
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RELATIVE MINIMUM LAND USE
COMPARATIVE ANALYSIS
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Broilers
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Layers

Pastured
Beef

Pastured
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600,000 m²

550,000 m²

250,000 m²

82,500 m²

60,000 m²

48,000 m²

24,664 m²

17,000 m²

2,405 m²

305 m²

75 m²

40 m²

140,000 m²

Area measurement conversions:
10,000 m2 = 1 Hectare
4,047 m2= 1 Acre 
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NET AND INVESTMENT
COMPARATIVE ANALYSIS

NET
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NET AND INVESTMENT
COMPARATIVE ANALYSIS

NET
REVENUE

(€)

INITIAL
INVESTMENT 

(€)
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This graphic serves to show the relative enterprise 
yield compared to initial investment costs. For all 
enterprises save the extensive enterprises involving 
sheep and cows the costs are fairly fixed. With the 
larger livestock the initial investments are made 
variable by the initial outlay into stock, and subse-
quently these enterprises could look very different 

in terms of capital outlay if you were to build a flock 
or herd over time. As suggested previously, if you do 
not wish to invest so highly initially, there is scope 
to use other complimentary enterprises to cash 
flow the farm and build up the fertility and water 
cycling in your pastures with pastured poultry, for 
example.
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REVENUE-NET
COMPARATIVE ANALYSIS

NET/
REVENUE (€)

ENTERPRISE
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= NET
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This graphic details the relative level of revenue to 
achieve the given net. Enterprises such as Market 
Gardening, Intensive mushroom cultivation and 
tree crops (once established) yield the high per-
centages in this regard.
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REVENUE-NET
COMPARATIVE ANALYSIS

NET/
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WATER USE IN
FARM ENTERPRISES

COMPARATIVE ANALYSIS

MIN WATER
USE (L)

ENTERPRISE

Forest Raised 
Pigs

Tree Crops
(Establishment Only)

Market
Garden

Pastured
Micro-Dairy

MicrogreensTree NurseryPastured 
Turkeys

Pastured 
Broilers

Pastured
Lamb

Mushroom
Cultivation

Pastured 
Layers

Pastured
Beef

25,000 L

50,000 L

75,000 L

100,000 L

250,000 L

500,000 L

750,000 L

1,000,000 L

1,500,000 L
1263 m³

728 m³

600.4 m³

513.4 m³

412.8 m³

143.5 m³

Pastured 
Veal

370 m³

85.28 m³

50.745 m³ 49 m³

36 m³

24.99 m³

8.35 m³
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WATER USE IN
FARM ENTERPRISES

COMPARATIVE ANALYSIS

MIN WATER
USE (L)

ENTERPRISE

Forest Raised 
Pigs

Tree Crops
(Establishment Only)

Market
Garden

Pastured
Micro-Dairy

MicrogreensTree NurseryPastured 
Turkeys

Pastured 
Broilers

Pastured
Lamb

Mushroom
Cultivation

Pastured 
Layers

Pastured
Beef

25,000 L

50,000 L

75,000 L

100,000 L

250,000 L

500,000 L

750,000 L

1,000,000 L

1,500,000 L
1263 m³

728 m³

600.4 m³

513.4 m³

412.8 m³

143.5 m³

Pastured 
Veal

370 m³

85.28 m³

50.745 m³ 49 m³

36 m³

24.99 m³

8.35 m³

The water use depicted here relates to the annual 
water usage on the farm, and does not account for 
additional water use in processing animals off-site, 
such as with the extensive enterprises with beef and 
lamb.
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CHAPTER 21 

Selling your 
Products
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CHAPTER 21

Selling your Produce

From the beginning at our farm we have focused on finding the most efficient sales models possible.

on-fARM SAlES,  
SuBSCRIPTIonS And CSA

Selling is half the work of making a  small farm 
work and with the sort of approach to regenerative 
agriculture I  advocate, finding the shortest route 
between the farm and local customers is vital to the 
overall efficiency and economy of the operation. 
From the very beginning, we developed subscription 
sales and buying clubs as primary modes of selling. 
This has been largely thanks to the hard work of 
Yohanna, and it is important to point out that a 
huge amount of time has been invested in this area. 
To reiterate what I have said previously: we are in a 
remote and low populated area. It is perhaps one of 

the most impressive aspects of our farm, and I urge 
you to look closely at other operations in the public 
spotlight to get a sense of their market situation. It 
is a really important point because some of the most 
well-known farms are operating on the outskirts of 
major population centres: big cities where there is 
a huge market reach. For those of us operating in 
truly rural environments, selling requires a lot more 
effort and time. In this chapter, I will outline our 
perspective and approach to sales, as the models we 
created and are now helping establish more com-
monnly are by far the most efficient way for farmers 
to sell directly to customers. It will take time for any 
farm to build up a  customer base, and be careful 
not to underestimate the time involved. For our 
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farm and the amount of diverse products we create, 
it is a half-time role for one person to deal with the 
logistics and administration of the sales. 

All through winter we sell products such as eggs, 
frozen meats and often microgreens, although 
the workload for six months of the year is more 
minimal. Whilst the models that we use are now 
spreading rapidly across our region and also show-
ing the first signs of appearing on other continents, 
it may be that you have to pioneer and put in a lot 
of extra work to create opportunities for yourself 
and other producers, which is what we have done. 
As you will see, we have tried various strategies 
and also took the approach of building up our 
enterprises over several years to keep wastage to 
a minimum and the workload balanced.

We have always had Open Farm Tours where 
we offer a free and inspiring educational tour and 
really explain what we are doing at the farm in a way 
the general public can digest. This is an important 
part of securing new sales and allowing people 
a  window into how and why we choose to farm 
in this way. This is critical because it is the story, 
the ‘why’, that motivate someone to go out of their 
way to purchase premium products. Farm sales 
do not account for a  significant amount of sales, 
as we are too remote to offer this regularly, but it 
does translate to customers at our pick-up points. 
A  large proportion of our customers have toured 
our farm for several hours seeing for themselves 
how we operate. Many come every year. Building 
up an email list and creating a sense of exclusivity 
amongst customers has been an important element 
in creating subscription and CSA sales. In our first 
production years, we sold everything we produced 
easily and had to turn folks away, and we have since 
been scaling our productions with a growing cus-
tomer base. To be able to plan ahead effectively, as 
well as manage cash flow, we decided to start selling 
eggs, chickens and vegetables on a subscription or 
pay in advance basis.

To presell broilers we created the ‘Ridgedaler’, 
a farm currency that plays on both our farm name 
and the original Swedish currency the 'Daler'. We 
sold one Ridgedaler up front, which secured the 
customer a bird at a prearranged date planned ahead 
of the season. This allowed us to not under (or over) 
produce. The Ridgedaler specifically secured 2 kg of 
chicken, and we took the additional cash on delivery 
(as birds dress out 2.2 kg on average with plus or 
minus 200 g). This approach got the attention of the 
newspapers, as well as a slot on prime-time national 

Inspiration can be gleaned with a visit, but learning about farming is 
a long term endeavour that requires a long immersion period.

Farm sales are a small but vital part of integrating in the community.

We offer free open days for people to visit short-term, preferring to 
select highly committed folks to stay longer on the farm.
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television. Customers were then able to pick up their 
birds at the farm on the given date or meet us at one 
of our drop-off points in the local towns.

With eggs we decided to only sell in flat trays of 
30 at a  time. Whilst smaller packs sell for higher 
margins, when you factor in time and packaging 
costs it is not worth it at the scale of our production. 
We offer customers the option to have a tray every 
week or every second week, and they can have more 
trays if they wish to buy between friends. We sell by 
three month subscriptions that we ask to be paid 
in advance to help secure the cash flow element. 
We have found customers are usually proactive 
about renewing their subscriptions themselves with 
a daily-consumed product such as eggs.

We scaled up our market gardens a  year later 
than eggs and meat birds, and so for our vegetable 
sales we set out with a CSA Box Scheme as it suited 
us for various reasons;
•	 We already delivered eggs and chickens regularly 

to our main two customer bases throughout the 
season, so adding this additional revenue stream 
required no additional delivery costs.

•	 We could guarantee sales ahead of time, which 
allowed for the capital investments to scale up 
production and a sense of safety in the business 
planning.

•	 There is a degree of flexibility in what constitutes 
a  share. We aim to please by producing the 
value of vegetables paid for but also have some 
additional herbs and flowers, etc. Some of the 
crops will yield over their prescribed value, but 
others may fail partially or fully and the impact 
will be greatly reduced when everyone shares in 
this. We are careful to give a rough idea of what 
to expect but not too precisely.

•	 Having loyal, reliable and regular customers are 
every direct seller's ideal scenario. With a diverse 
product portfolio delivered weekly, it is easy 
for customers to subscribe to regular delivery 
of other products too, or add on occasional 
purchases.

Customer connections are fostered by the conver-
sations and community feel of arriving at a pick-up 
point together to receive fresh farm food from 
passionate and pleasant folks. It is a very different 
shopping experience and allows the customers to 
feel directly involved, but it also does not take too 
much of our time. We have also valued the fact that 
building up a network of personal customers allow 
for a more direct and honest feedback cycle to be 
created.

Simple recipes and guidelines for processing a whole chicken.

Our early drop-off points that preceded REKO.

The Ridgedaler, our farm currency to enable pre-sales of our pastured 
poultry to know what level to produce at.
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We started running drop-off points, where we 
would organise the customers by location and have 
them meet us in a  suitable car park at a  set time. 
Throughout the first year or two, we offered other 
producers to join us, but the idea was perhaps too 
novel. It has been fun to see how the same model, 
branded under the REKO ring here in Scandinavia 
has spread so effectively. We began in McDonald’s 
car parks, turning up in the dark with pastured 
eggs and having customers meet us in a 30-minute 
window. It was immediately effective for us, and 
something that has been key to being able to manage 
everything going on at the farm. Buying clubs 
are the most effective way to go about sales of all 
kinds of products, especially if you can bulk items 
together. Dropping off vegetable boxes, chickens, 
meat and eggs all at once with customers coming 
out to meet you at an easily accessible parking spot 
can have benefits for other businesses too. We have 
operated buying clubs outside cafés and shops who 
pre-empted the foot traffic they would receive as 
customers came in for coffee, etc. We synchronised 
our drop-off points with the end of the working 
day, choosing locations on main roads that were 
easeful for everyone across the town to reach. We 
offered information to customers such as recipes or 
a brief guide on breaking down a chicken and ways 
to use it all effectively. 

We also invited subscription and CSA customers 
to the farm at the end of the season to person-
ally thank them for their custom and share some 
wonderful hors d’oeuvres made with all the items 
from the farm. Not only is it really appreciated to 
have personal purchasing experiences as society 
becomes cashless and increasingly digital, it is 
a  chance to receive feedback directly. Customer 
surveys feel limited in their scope, and a hassle for 
people. Conversation feels more genuine and open.

One thing to make clear is that you should only 
offer pre-sales if you are confident you will be able to 
supply customers satisfactorily. If someone is going 
out of their way to support you, you must deliver or 
you will lose a valuable customer. Remember that 
you are in a position of trying to cultivate the type 
of customers you actually want: people who are 
reliable, show up on time and are prepared to meet 
you half-way. You need to honour that fully. 

Another note on CSA as a model for vegetable 
sales: whilst originally the model was about mutual 
risk sharing, in my perception people expect to 
receive the value they have paid for. It is a  much 
better strategy to always give 10 – 15% more value 

A typical vegetable box share from the farm. We plan to have a diverse 
mix of salad, cooking vegetables , herbs and root crops.

Tasting event for subscription customers at the farm.

The delivery van loaded with chilled vegetables, meats and eggs all in 
customer’s hands within 1 hour from leaving.
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than paid for, as these are customers who are really 
making an effort to support you. You also need to 
be very consistent with quality control. Do not offer 
excessive ‘bonuses’ in the times of year when you 
have plenty. It is better to channel the excesses to 
restaurants or an event than to create a false sense 
of expectation. Preserving through pickling or 
fermenting allow you to prolong the glut from the 
middle of summer and leverage the value by selling 
at a different time of year.

RESTAuRAnTS

Chefs in higher-end restaurants that might typically 
want gourmet hand-grown vegetables often work in 
high-paced, hot and high-stress environments. Be 
aware that chefs may well be the most demanding 
of your customers, with exacting standards and 
demanding quick turnaround of orders. Despite 
this, they are also likely to be your biggest individual 
customers unless you sell to an aggregator. Think 
carefully about communication. How does the 
chef like to be contacted? When do they normally 
make their orders, and at what time of day suits 
them? Should you connect by phone/ text/ email? 
Do you know 2 or 3 people in the kitchen, so that 
you can make sure things flow well even if the head 
chef leaves or someone is off sick? The fast paced 
working environment of restaurants often leads to 
high staff turnover, something we have observed 
with one of our largest customers. We recommend 
getting in the habit of preparing weekly sheets, 
which get sent out to all your restaurant customers. 
If your chefs prefer contact by phone, be ready with 
a clear concise list of the week’s offerings. 

You should think in terms of bulk orders and bulk 
pricing; you can leverage sales of items you need to 
shift more easily with restaurant customers, and the 
fact they will be used to buying in bulk means you 
can set minimum order limits. How far you go out 
of your way for a restaurant is up to you, but it is 
also your job to cultivate the type of customer you 
wish to have into the future. As a rule of thumb, we 
always flex more for bigger spenders, factoring how 
local they are to us, too. 

Whilst it is a very simple thing, we have found it 
is really good to communicate directly with chefs 
with some kind of visual reference sheet. Bear in 
mind most chefs are used to ordering from drab 
lists of products, but are focused on creating visu-
ally attractive plates and dishes. Many orders have 
been secured for us by having something visual to 

Matt and Carla deliver produce to a  local restaurant that highlights 
local and seasonal food in their creative menus.

Presentation and consistency are important when selling to restaurants.

Matt delivers eggs to a local artisanal baker and delicatessen in one of 
our local sales towns.
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present ahead of the season. We detail all the meat 
products and eggs and how we produce them, 
concisely highlighting the qualities that set our 
productions apart. We detail prices, usually offer-
ing and detailing discounts depending on order 
volume. For vegetables, try using seed catalogue 
images if you do not have your own quality images 
from previous production years. 

During the season, sending out a  weekly sheet 
to chefs detailing what vegetables are on offer at 
the start of the week is a good strategy for securing 
orders, and can be based on a spreadsheet or email 
template to make it fast to replicate each week. We 
use this as a way to balance excess crops; offering 
bulk amounts of items we anticipate having surplus 
of around the weekly box deliveries to private cus-
tomers. Regular observational walks in the market 
garden and keeping notes in relationship to your 
proposed harvest sheets will help you anticipate in 
advance.

If you are not sure of pricing, phone a few supply 
companies posing as a  new customer and ask for 
their sheets to take a  look at what is on offer, the 
minimum order size and pricing. It is a good idea 
to try and find out what suppliers the restaurants 
you are targeting use, so you can see what leverage 
points you may have. Find out when they typically 
make orders, and make sure you get your sheets to 
them a day or two before they need to order. You 
can highlight special seasonal deals, etc. You should 
set a minimum order value that makes the delivery 
worthwhile, and have clear guidelines when orders 
must be placed by to enable efficient harvest and 
packing. Being consistent with how you communi-
cate will help with bringing consistent sales. If you 
are selling very locally, consider adding additional 
deliveries for valuable restaurant customers, as they 
will prefer having the freshest produce possible. 

In the winter time or early spring we will go 
and meet chefs and show images and explain what 
we are growing, as well as see if there is anything 
they might like us to grow specifically. In your 
weekly sheets you should keep the format simple 
and text-based, as this is what they will be familiar 
with working with. If you have particularly colour-
ful or unusual produce you want to bring to their 
attention, take samples. You should always offer 
generous samples that can be used in a few dishes. 
Often chefs may take samples home, and it might 
be their partners that may actually create purchas-
ing decisions. Whilst you will need to offer reduced 
prices to restaurants, there is less packaging expense 

and time involved, and it is a great way to off load 
larger volumes of product.

REKo RIngS

REKO is derived from Finnish, an abbreviation of 
'real consumption', but REKO also means nice and 
fair.  REKO is most easily be described as a presold 
farmers market, and because produce is presold 
this helps get around trading regulations that mean 
it is relatively easy to organise a  suitable space to 
meet, such as a car park. Essentially, it is the same 
drop-off model that we have been running since 
the beginning of our farm, but with the benefit of 
many other small producers and all the customers 
they bring. We had little luck trying to gather other 
producers to join us in our buying clubs, but under 
the banner of something more official that has 
captured the public’s attention across Scandinavia, 
this has spread much more easily. It is our preferred 
sales model for its efficiency, yet after a couple of 
years working setting up our local REKO rings and 
transitioning most of our sales through this avenue, 
we have identified some shortcomings.

The model comes from Finland and was pio-
neered by Thomas Snellman. It has spread through 
Sweden, Norway and Denmark and some of our 
students and followers online have set up rings 
in America, Canada in South Africa and Ireland 
already. The fact that Facebook is so ubiquitous is 
a large part of the model's success. Local producers 
form a  ring and decide upon a  location and time 
for weekly meetings. Because we were pioneers in 
the establishment of the rings locally, we managed 
to steer the location and time for the events to align 
with our existing subscription customers drop-
offs. Essentially, it changed little for us other than 
bringing a  lot of new customers and a  little more 
publicity as the concept itself garnered support 
from the local newspapers and media.

The Facebook group page banner displays the 
next meeting date, time and location, and this is 
updated weekly by a  group administrator. There 
are several administrators selected by the producer 
group and they take care of admissions to the group 
and monitor activities to check everything is run-
ning smoothly. Each producer makes a post on the 
REKO ring Facebook group for the events happen-
ing later that week. You can include an image or 
montage and then list all of the products available 
along with your prices. You can also include links 
to videos or other pages detailing your production 
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We typically have the biggest queue in our local REKO rings, due to our 
previously established customer base and broad product range.

Payment app’s allow on-the-spot payment linked to accounting software 
that allow cash payments to be processed properly.

REKO is based around groups of producers offering drop off point sales 
organised through Facebook groups.

Niklas running the pick-up point at our local REKO ring. Whilst 
everything is pre-sold, we use the occasion to advertise other products.

The rings run through the cold dark winter with dedicated customers 
dropping in on their way home from work.

The arrival of REKO rings helped gather more local producers together, 
which had been missing from our drop-off points.
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and giving some backstory on the farm. Customers 
then comment below any producer's post to com-
mit to buy whatever it is they want. 

You are not allowed to sell items at the drop-off 
point, everything must be presold and it is the com-
ments on the Facebook group that creates the ‘sales 
contract’, as it were. Each ring must also define its 
own rules and policies. Here in Sweden local is val-
ued more than certified organic, for example, so the 
focus within the REKO rings that we are part of is 
high-quality, locally-produced food. There are both 
certified organic producers, and other small-scale 
producers farming more conventionally. Several 
meetings amongst the producer ring are needed to 
establish guidelines, as well as meetings through-
out subsequent years to address issues that come 
up throughout the process. It creates a supportive 
network amongst engaged producers, and gener-
ally people want to help each other out. Everyone 
benefits from the increased customer footfall, and 
something we see is that the type of people showing 
up to purchase these rings are the type of people 
that really want this type of farming to exist in 
their community. 

Everything is transparent and so you can see 
the sales and offerings of all the other producers. 
Whilst this might seem counterintuitive, in my 
experience, this creates a  healthy competition 
where everyone is encouraged to perform and 
refine their products and presentation. It allows 
you as a  producer to keep track on trends and 
monitor your own sales against other producers.

In the rings we participate in there are other 
vegetable, egg, dairy, meat and charcuterie, bakers 
and other artisinal products. And herein lies the 
key to a successful ring: having enough diversity of 
produce that it really attracts a critical mass of cus-
tomers. We set our own sales' radius at 50 km from 
the farm; in part based on time and cost, in part 
based on philosophy. Our largest sales centre lies 
50 km away in a town of 70,000 people, and quite 
incredibly, there are nearly 10,000 members in the 
towns' REKO ring. Whilst we had already built up 
a customer base of several hundred people in that 
town, there is no way but we could have built up 
exposure and reach to that many people. Because of 
this, and because we have a broad product portfolio, 
we treat the drop-off like a market with respect to 
using the opportunity to share information about 
how we farm and the products we offer. We often 
offer tasting samples and use signboards to create 
more of a visual impact with our presence. People 

can order up to a specified time ahead of the event 
and we then compile the orders into a spreadsheet 
to facilitate vegetable harvest and the subsequent 
packing of eggs and meat, etc. The drop-offs can 
be anywhere between 30 minutes in the winter in 
45 -60 minutes in the summer when there is a lot 
more produce and active customers. We harvest 
vegetables the morning of delivery, and everything 
is bunched and ready in the chiller. All of the rings 
we participate in happen in the late afternoon and 
early evening and so after lunch we pack vegetable 
boxes and custom orders and load the van with 
any chilled or frozen meats. Everything is with the 
customers within one hour of leaving the farm, 
which enables us to deliver everything in simple 
insulated boxes or stackable crates. This simplifies 
logistics and means we do not need a refrigerated 
vehicle to maintain the quality of produce, which 
saves a large investment and running cost. 

We arrive 10 to 15 minutes before the event to set 
up the stand and have everything organised ready 
for the stream of customers that come in a  short 
window. We have a mobile credit card reader and it 
is very common here in Sweden to use smartphones 
for mobile payments that can be acknowledged on 
the spot. We use an app called Izettle that has all of 
our stock items programmed into it and allows us 
to take cash payments that link to our accounting 
if necessary. We have a little stand with an iPad and 
so it is very quick and effective to take payments on 
the spot. 

REKO is a great model because it maintains a small 
amount of direct customer relating, yet is concise 
enough that you do not have to talk to someone for 
30 minutes who is only buying a single tray of eggs. 
Clearly personal interaction is very important in 
relationship marketing, yet even briefly looking at 
someone in the eyes and exchanging a few words 
and a  smile is all that is needed to create that. If 
customers are late, we typically phone them to 
decide whether to wait a couple more minutes or 
to leave their produce somewhere at their risk. It 
is also an option for them to come and pick it up 
at the farm. It is good to politely remind them of 
the times that you will be waiting for them, and if 
a customer is consistently late you might decide to 
strike them off your customer list. It is important 
to keep this operation tight, and it is such a joy to 
turn up and drop a couple of thousands of Euros 
worth of products in 40 minutes flat and then be 
back to the farm to finish up chores for the day.
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After the event, the Facebook page is cleared and you 
can immediately replace the advertisement with the 
next week's offerings. This is often a copy and paste 
of the previous week, so it does not take much time. 
It is each producer's responsibility to clear their 
previous thread which keeps the interface clean. It 
works very well and we have had very few issues. It 
is important to stress the critical mass of producers 
necessary to create enough ground swell to make 
these rings effective and successful. Whilst there 
are REKO rings of different size across the country 
now, I would say that it is good to try and gather 8 
to 10 producers minimum that cover all the staple 
food bases in order to give it a  good trial. If you 
are pioneering this model in another country, it will 
take some work, but I can assure you it is well worth 
it. I have not seen a model as efficient and simple 
as this and I  imagine it will continue to spread in 
the coming years, even if evolving into a different 
format or platform.

WEAK lInKS WITH REKo

Whilst I  fully support the REKO movement, 
there are a few small points that hopefully will be 
addressed in the coming years, possibly through 
the evolution to a  different platform. As with all 
movements, I am aware that there are people that 
have gained a new sense of purpose and meaning 
in their lives through the emergence of REKO. 
One potential problem with this is the injection 
of politics when someone identifies with ‘their’ 
movement. Without any central organisation or 
universal standards I  can foresee issues with the 
development and ‘brand’ recognition. 

To become truly global as a  movement, which 
I think it is capable and deserving of, I think a more 
appropriate name would be useful, as REKO has 
a couple of meanings locally but is of no significance 
abroad. I also think that a dedicated independent 
platform would be much more beneficial, if it 
was easy to convert customers over to it. It would 
be beneficial, for example, to be able to automate 
sales and order data, as well as collate and man-
age that data over time. Obviously a dedicated site 
would allow for customisation and a host of useful 
features. Whilst only small issues, it seems unnec-
essary for a  customer to type in what they want 
to order and for you to have to acknowledge that 
individually when that could so easily be a  single 
convenient ‘click’. It would also make sense to have 
a  back-end inventory system. It does not take an 

unreasonable amount of time to operate currently 
and is no big issue, but it does seem to be lacking in 
modern technology terms. Some have argued that 
the interactions on Facebook are important for cus-
tomers, but I personally do not believe that, as it is 
hardly a connective element compared to meeting 
face-to-face, looking at each other in the eyes. 

Something I  have observed is that we have 
become trendsetters for pricing in the groups that 
we participate in. It is clear to me that egg produc-
ers using conventional feed are able to sell well 
above the price they would without our presence 
selling premium eggs. I know their feed costs our 
approximately 50% of our own, (with feed costs 
being approximately 50% of the running costs of the 
enterprise), and yet their eggs prices do not reflect 
this. Sometimes that rubs me up the wrong way, 
but ultimately, it is our motivation to distinguish 
our products through disseminating information 
and informing our customers. Ultimately, it is their 
purchasing power that creates the feedback loop 
that will iron out and ‘kinks’, as it were.

A constant stream of customers over one hour requires good 
organisation of our diverse products in order to avoid people queuing 
too long. Whilst only a single person is required, two is much smoother.
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Rules and guidelines for REKO-ring Karlstad 

The purpose of REKO-ring Karlstad is that the 
group should function as a Facebook-based buying 
and selling platform, between consumers and local 
producers in Värmland. No resale may take place, 
each producer sells only his own production which 
may be raw materials (e.g. meat and vegetables), 
by-products from these (skins, wool, beeswax, etc.) 
or processed products (e.g. juice and jam). 

All transactions take place directly between pro-
ducer and consumer and all goods are pre-ordered. 
Anyone who wants to sell their own production 
or harvest is welcome. Marketing and sales are 
done entirely via Facebook in the easiest possible 
way. We do not take a stand for or against various 
forms of production, requirements / ecological, etc. 
We strive for transparency between producer and 
consumer and the producer should thus be clear 
about how the food / product is produced. The 
main focus is on local production, the county of 
Värmland and the surrounding area, but no strict 
geographical boundaries are made with regard to 
where the producer comes from. 

If the REKO ring grows, so that a large number 
of companies bid the same item, additional mem-
bers may be denied entry. If so, we support the 
formation of new REKO rings. Each sale is posted 
as an event on Facebook and the producers who 
want to sell post their offers as posts. Consumers 
who want to order do so in the comment field. The 
number of sales opportunities may vary depending 
on the season and the demand / supply of goods. 
Our goal is to have one opportunity every week 
during the summer. Two Facebook groups are used 
for the communication: A  group for consumers 
and producers (REKO-ring Karlstad). Here, all 
extradition times are posted. A group only for pro-
ducers (REKO-ring Karlstad producers). Here are 
discussed practical questions, tips and advice. All 
producers who want to sell must be in this group. 
The administrators have the right to exclude pro-
ducers and consumers from the Facebook group, 
in case of obvious deviations from the basic frame-
work for REKO trade.

Administrators are responsible for deleting old 
ads before posting new events. Each delivery period 

lasts until all deliveries are completed, however, 
maximum 1 hour. It is everyone’s responsibility 
that the delivery site is clean and rubbish-free after 
every round.
Guidelines for consumers: 
•	 The group only accepts producer ads. No 

discussions or submissions from consumers are 
allowed. We will be extremely restrictive as the 
focus is on sales of goods.

•	 Ordering is done by commenting on the current 
sales entry. 

•	 Consumer is obliged to pay and collect ordered 
goods. 

•	 Posts can be deleted by the administrators if they 
are considered inappropriate. 

Guidelines for producers: 
•	 Only raw materials, products from own 

production and direct by-products (e.g. skins, 
wool, beeswax, etc.) may be sold within the 
framework of REKO ring Karlstad. 

•	 Prices must be market-based. ‘Price dumping’ is 
thus not allowed. 

•	 Sales posts related to the next sale date are posted 
by producers. Consumers order in the comment 
field during the post. An event, as a reminder, will 
be associated with each sale. 

•	 The producer chooses at what delivery times they 
participate and how large the product quantity is 
sold. 

•	 All advertisements should start with the date of 
the meeting, for example: “2017-06-21 Hello, We 
sell ....”, contain a  short production report (how 
production goes, which raw materials are used, 
etc) and information about the farm / company 
(requirement marked, ecological or conventional, 
which feed the animals receive, how many animals 
in the herd, what is grown, how it is grown, etc). 

•	 It is the producer’s responsibility to comply with 
the rules concerning food, content declaration, 
financial accounting, customer receipts and taxes. 

•	 ‘Hobby producers’ or producers who are not 
business registered are allowed to participate at 
three sales opportunities before registration is 
a requirement.

guIdElInES foR REKo  
(CREATEd By THE AdMIn TEAM of ouR loCAl RIng)
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CHAPTER 22 

financial
Planning
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CHAPTER 22 

financial Planning

Whilst not the most engaged and inspiring task on a farm, planning is the only pathway to success.

Nature functions in wholes, with no organism 
functioning alone and every action within an 
ecosystem is affecting the rest of the parts. From 
the smallest single cellular beings to the largest 
organisms: everything is striving for its own 
survival whilst benefitting the whole. How do we 
shift our perception of financial capital to truly 
understand the incredible communication tool it 
represents? How do we apply insights of ecosystem 
processes to dealing with our finances? If we look at 
‘investment’ in natural systems we find organisms 
investing locally, intimately and diversely. This 
forms the underlying basis of survival and thriving, 
and it is in no way separate from all other life. 
Interdependence is proportional to resilience, and 
we would do well to inspect some of the social 

traditions and customs instilled in our cultures 
for the sake of our human ecology. Plants release 
sugars and proteins in their root exudates to benefit 
the soil food web, but ultimately to secure resources 
right where they want them. Every organism, by 
default, is maintaining itself as an expression of 
a  healthy hierarchy; one that benefits the whole. 
We can work locally, and by way of the resulting 
intimacy we can create with customers and our 
products, can command deserving prices for quality 
products. When we observe natural ecosystems, we 
find incredibly intricate feedback loops that serve 
to maintain dynamic equilibrium. Nature creates 
resilience through diversity, in the way of built-in 
redundancy, you might say. Creating multiple 
income streams is one way we can bring an element 
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of stability into our farm economy. Cash flow is 
key to any healthy business, and diverse farms can 
leverage this opportunity, despite the complications 
it may bring to planning. The principle of slow 
solutions is worth heeding in this case, as diversity 
often has a high initial cost. We usually recommend 
people that want to start mixed farms to begin with 
one or two primary enterprises that show quick 
return and are scalable.

A  regenerative enterprise must be dedicated to 
the benefit of the whole, which we could perhaps 
simplify to ecological, social and economic factors. 
If we are not building topsoil and healthy function-
ing ecosystems in the way we are farming, then we 
are not even in a position that is sustainable. If cus-
tomers are not being nourished and receiving value 
for their money, they will not return. If we as farm-
ers do not make ends meet, we will not be farmers 
for long. Financially sustainable and socially ben-
eficial livelihoods for farmers need to be founded 
on regenerating the world’s biosphere. We believe 
these three aspects are totally inseparable if we wish 
to call our work regenerative. These core values 
are wrapped up in our holistic context and so our 
decision-making must consistently reflect this.

Holistic Management offers a clear and step-by-
step process for creating and monitoring a financial 
plan, including resources such as spreadsheets and 
planning tools. We utilise a  lot of ideas from this 
approach, but have found it more effective to cre-
ate our own models for spreadsheets, built to our 
specific needs and circumstances. How you create 
an annual financial plan is less important than actu-
ally making and monitoring a plan. Planning takes 
time, and thankfully we have a very long winter with 
relatively little activity on the farm. Most people and 
projects I  have visited that struggle with planning 
have not allocated sufficient time to either creating 
a  plan, or following it up. This is probably true to 
some degree in most farms. Even on our small farm, 
the annual financial planning goes on for a couple 
of months over winter, and needs constant, regular 
monitoring in order to steer a course to success dur-
ing the season. Our planning is fairly complicated, 
due to a diverse array of enterprises, but every year 
we build up more data that helps us fine-tune our 
approach in the planning process.

Yohanna does the majority of the accounts and 
bookkeeping, a big process that many might prefer 
to outsource to a  more experienced and efficient 
accountant. Whilst this has created some pressure 
and a  steep learning curve, Yohanna often reflects 

how the knowledge and insight gained from the 
process puts her in much finer control of the whole. 
It is a huge work alongside the daily work of farming 
and managing people, however, it is something that 
can be outsourced later with such greater clarity and 
confidence in the following years, when we know the 
whole process intimately ourselves. If you run the 
accounts yourself, planning and monitoring can be 
directly linked into accounting software, cutting a lot 
of work out of the process. 

It is with regards to the financial planning that our 
differing skills and approach complement each other 
very well. I  am personally more inclined towards 
taking risks and also sometimes like to indulge in 
the odd gadget or tool that was not planned into the 
annual budget. Yohanna is much less willing to take 
risks and demands focus on the whole. On this note, 
from my own experience, I  really value having the 
reins of the economy in the hands of the ‘woman 
of the house’. The long-term security thinking and 
motherly qualities make for much more diligent 
planning and monitoring, certainly in our case. 
Whilst this is obviously a generalisation, having lived 
in Thailand for a few years, in part in rural farming 
communities, I  saw how the women conducted 
the family business and held the cash. Many of the 
farmers in the villages I stayed in seemed to drink 
moonshine excessively, and the simple wisdom of 
limiting their access to cash was evident. This is per-
haps an extreme, but it is similar to many other parts 
of the world. It is smart for everyone in a business 
to be informed and empowered in the steering and 
management.

REflECTIng on THE  
PREvIouS SEASon

Reviewing the year is best done whilst it is still 
fresh in the mind, and if you have been actively 
monitoring the plan month-to-month is not a big 
venture. Make sure to keep notes if you are putting 
the farm to rest for a while if you have a long winter. 
If you have begun farming already, then it would 
be best to start looking immediately at existing 
enterprises. Analyse their performance in detail 
and relate it to your time. If you have not kept 
records of the time invested into daily activities, it 
skews the whole perception of how beneficial each 
enterprise actually is. See if you can estimate this in 
the spreadsheets you use. Which enterprises con-
tribute to covering overhead and producing profits? 
What % of farm income comes from where? What 
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best supports you moving towards your Holistic 
Context, taking into account money, time, relation-
ships, the land and your customer base? 

From a  Holistic Management perspective, the 
chain of production consists of three parts: resource 
conversion, product conversion, and marketing. 
Likely there is a weak link that can be addressed to 
tweak the enterprise immediately. We might be able 
to create the best pastured chicken in the country, 
process it skilfully and package it beautifully; yet 
if the marketing is the weak link, we will end up 
with a whole bunch of stock going to waste. Money 
invested to each enterprise at the start of a season 
should aim to directly address the perceived weak 
link for that enterprise. This is likely a  constantly 
changing dynamic, so bringing it up as a  topic at 
meetings regularly can help track when decisions 
need to be made.

gRoSS PRofIT AnAlySIS (gPA)

A  basic gross profit analysis (GPA) can help you 
choose where to begin with two or more enter-
prises. In a diverse farm, you may have plans that 
might take years to put into place in their entirety. 
Obtaining a  profit and establishing cash flow are 
vital to any thriving business and so it is wise to 
focus on a  key enterprise to build out from. For 
planning and decision-making purposes, a  basic 
GPA is income minus direct costs. The costs include 
only those specific to running the enterprise. The 
more detail you can include, the better, but starting 
up from scratch you will need to use intelligent 
guess work and add a safety margin.

Whilst a  GPA allows us to understand which 
enterprises are more likely to cover costs and gen-
erate profits, it is only within the context of the 
whole plan (that is subsequently monitored and 
controlled), that it brings any security. It pays to 
factor in time to this analysis. It is very common 
to forget about factoring in time in farming opera-
tions, but they give a more complete sense of the 
picture, and time will no doubt have a strong place 
in our Holistic Context. If you do not have distinc-
tions in your own data regarding which activities 
create value, try including columns for time in all 
planning sheets and calculate a  subsequent hourly 
wage to help in evaluating the most beneficial course 
of action. It could be possible, for example, to make 
white-collar salaries as broiler farmers as a  single 
enterprise here on the farm. The money is there, the 
demand might be there, but when you factor in the 

time involved (in our context), we have no desire to 
be solely full-time broiler farmers. The whole finan-
cial planning aspect needs to be conducted alongside 
and informed in light of your Holistic Context.

CREATIng An AnnuAl 
fInAnCIAl PlAn

When creating your plans make sure you are 
considering tax correctly. All planning should be 
conducted excluding VAT rates, as these are mobile 
and not important in the result. We begin by com-
piling all our basic private and business costs, that 
is the inescapable and maintenance costs associated 
with the farm. This can be a  little challenging, as 
you have to work out how to separate any costs 
that overlap in accounting terms. We have taken 
advice from accountants in the process of learning 
how to best approach this to better understand 
the complexities of accounting. For example, we 
use our house kitchen as a commercial kitchen for 
six months of the year, and we have a commercial 
nursery attached to our house. Allocation of the 
electric use, etc., needs to be accounted accord-
ingly. Each cost is split into monthly costs that we 
must either estimate, or can base upon built up 
experience. The basic costs include food, electricity, 
phone bills, internet, insurance, vehicle costs, petrol 
costs, firewood, garbage, septic emptying, taxes, 
interest on loans and mortgage costs. 

The sums of each month are compiled with all 
enterprise costs to create a  monthly-in and out-
flow of money which allows us to move investments 
accordingly, or plan a sales event, etc. You need an 
effective way to see the overall picture of the cash 
flow situation, including accumulated totals month-
to-month. This back end planning takes a lot of time 
and consideration, but it is ultimately what leaves 
you in control of your business. Decision-making 
is much easier and swift when you are clear about 
your objectives and current financial position. A lot 
of stress in human relations can be alleviated at 
this point on many farms. Whilst there are other 
things I certainly prefer doing, I have come to love 
this aspect of taking responsibility for the whole. 
Our biggest limitation, like many others, is usually 
time. Good planning actually saves a huge amount 
of time in the long run, and so if you find yourself 
resistant towards this aspect of running a business 
then this is likely the most important thing you 
could give your attention to. 
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dEfInE EACH EnTERPRISE

In the Holistic Management terminology and 
approach, expenses fall into 3 categories. Ines-
capable expenses are fixed expenses that you are 
legally required of you, such as debt repayments. 
Wealth-generating expenses are expenses that can 
either increase your income or social/biological 
capital or address a  bleed in the business. An 
example might be new broiler pens to expand 
production, or investing in larger chilling facilities 
to overcome production limitations of the existing 
infrastructure. Maintenance expenses make up the 
majority of most enterprise expenses and whilst 
essential to daily running of the enterprise do not 
increase your income. Examples include wages, 
fuel, insurance, etc. This is the area in which you 
should strive to make cuts.

Each enterprise has a  spreadsheet detailing 
the expected monthly incomes and outgoings. 
The financial sheets at the end of each enterprise 
chapter in this book need to be transcribed to 
monthly-in and out-flows. You need to plan when 
you buy resources, how long you have to pay the 
invoice, etc. You also need to consider your sales 
approach and feed this in month-by-month too. 
We have a separate sheet for every enterprise that 
then feeds into the combined monthly in and out 
and accumulated totals. We use spreadsheets that 
feed data into the main sheet, which keeps things 
nicely separated and allows us to monitor and 
make decisions accurately across the whole farm. 
We add accounts labels in our planning sheets so 
that we can quickly look up results in the account-
ing software in order to monitor and balance the 
plan on a monthly basis. How often you review the 
season’s progress will depend on the complexity 
of the business. For some it may be weekly, but it 
should be monthly at the very least. This requires 
actively planning the time and creating a suitable 
environment to get engaged with the process.

This creates a  picture of the total gross income 
for the coming year alongside the total expenses, 
and a reference to how things are proceeding. We 
aim to set a 40 – 60% planned profit for each enter-
prise before labour costs, but the higher the % of 
the planned income set aside as profit, the more you 
will be challenged to creatively cut your expenses. 
Planning profit in from the beginning means we 
are much more likely to achieve it, and forces us to 
shave expenses without compromising production. 
It is all too easy to allow production costs to rise to 

the level of anticipated income, and without a clear 
and detailed control sheet and all the associated 
enterprise sheets, we could not keep a handle on it. 
If there are any ‘bleeds’ in the business, or anything 
blocking progress in an enterprise, then profits 
should be directed to address these where neces-
sary. One of our priorities is to clear debts relatively 
quickly. We deliberately limited the amount of debt 
we took on, but prioritised allocating profits to 
aggressive repayment for the initial 5 years of set-
ting up the farm.

AnnuAl InvESTMEnT IdEAS

When building up a farm from scratch, there will 
always be many more potential projects on the 
cards than time or funds permit. We begin by 
laying out all the things we imagine doing in the 
year ahead on a white board. We do not limit this 
in any way, just allow all possibilities to be seen 
and heard. We then group these into different cat-
egories, such as specific enterprises, maintenance 
or development, etc. We then begin to estimate 
a rough budget for each item, e.g. a new delivery 
vehicle or painting the barn. We then add a layer 
of prioritisation using simple ‘Must, Should 
and Could’. ‘Must’ items include things that risk 
costing us more if we neglect them, such as pro-
tecting exposed timer from a  new construction. 
These will need to be balanced into the whole 
plan, although may be postponed if the whole 
plan cannot be made to work out. ‘Should’ items 
are put as options, and this is also balanced against 
our educational objectives, which adds a  layer of 
complexity perhaps not applicable to most farms. 
‘Could’ items are the first to be scrubbed, and we 
have to do this a lot. 

CASH floW

Having an overall picture is vital to staying afloat 
on a  small farm. It is tough to manage farm 
finances, and in particular cash flow. Most farm 
investments are needed at the start of the growing 
season when there is the least produce to sell. This 
is why we prioritise pre-sales where possible to 
spread some of the risk. Many expenses have to be 
written off in the accounting over 5 years, despite 
the fact the capital is needed up front to invest. This 
is where professional advice can really help in the 
balancing of your financial plan with a multiyear 
overview, if you are not clear about all the rules. 
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When starting out in farming, seeking financial 
advice is a very worthwhile investment if you do 
not already have a body of experience. It can save 
you time and money. You should always plan for 
unexpected costs or mistakes. We have found, 
particularly when creating new projects, that it 
pays to add a contingency of 20%. We have found 
that however well we plan things through, there 
are always little items or situations that require 
immediate attention giving rise to unplanned 
costs. There are sometimes unplanned losses, 
such as drought impacting the market garden, or 
birds lost to severe weather. It is not a bad idea to 
set a  minimum 10% loss on expected sales, as it 
is much more pleasant to have a  happy surprise 
when monitoring your plan! Following on from 
that being up on your monthly plan needs just as 
careful inspection than being down. It does not 
necessarily mean there are excess funds to invest 
and may have a cause that will bring unexpected 
costs down the line. Diligence and commitment to 
the monitoring process will serve you well.

BAlAnCIng THE PlAn

The next step we take is to analyse the overall 
plan and cash flow situation month-to-month 
and decide where we can move or tweak costs if 
necessary. Likewise profit is planned to cover all 
our private expenses and surplus can be directed 
to where we feel it will be of most benefit. That 
might include growing an enterprise, beginning 
a new one, paying off debt or putting money aside 
to cover anticipated depreciation of infrastructure 
and tools. Investment in the ‘Must’ category need 
to be written into the plan immediately. ‘Should’ 
and ‘Could’ items need to be planned in once the 
whole season plan has taken shape, and must flex 
to the overall monthly accumulations. 

Something to note from a planning perspective 
is that the operational life of tools, supplies and 
infrastructure is greatly reduced proportionally to 
the number of people using them. It is very hard 
to actually calculate for us specifically, but if your 
operation involves many people, this needs to be 
factored in some way. For example, poultry net 
solely in your own hands may last 8 or so years. Used 
in our farm where people are learning and often 
new to handling it, the life expectancy is cut to 2 
years. Those costs add up substantially, so be aware.

An Example  
Annual financial Plan

Each enterprise sheet at the end of each enterprise 
chapter looked at what we called ‘enterprise net’ and 
equated a per hour rate of pay. Bear in mind this is 
presented only as a  tool to quickly compare these 
enterprises, and does not equate to the running of 
a  whole business. Obviously, each enterprise must 
also contribute to the overheads of the business 
and salaries and taxes must be paid. There is a lot to 
consider, and I think laying out an example overview 
of a  whole farming year is a  good way to start 
approaching some of the complexities involved in 
planning and decision making and the scope of the 
size of business required to create a decent income. 
Obviously rates of taxation, costs and all kind of other 
details do not transfer directly to other people's cir-
cumstances, but the pattern thinking is what is more 
important here. The following points are critical 
to consider to relate to this example plan. Bear in 
mind a frozen example or ‘snapshot’ like this is not 
an accurate way to display our farm, and plans look 
different every year depending on our objectives. We 
often have additional costs and we have additional 
incomes from other products. We also sometimes 
encounter issues such as drought conditions wiping 
a bunch of production from our market garden, and 
any major unplanned costs would obviously impact 
our salaries first. 

It is important to point out that we operate 
two other separate businesses and have multiple 
additional income streams. I  conduct education 
and talks and sell books as well as farm tools. I am 
not discussing this element of our other business 
here as it is not relevant to most people, as it does 
not relate to planning farm enterprises. There has 
always been some tension in our operation between 
the farm as a unit and all the outreach work we do, 
which obviously consumes much time. Our long 
winter period facilitates other engagements and 
there is scope to travel to some degree, either one 
of us remaining on the farm to caretake animals or 
we employ someone to ‘farm sit’. During the pro-
duction season, my other activities amount to a lot 
of overtime, which has often led me to working far 
longer hours than my partner approves of. This has 
been an ongoing process to find work-life balance 
which remains a  challenge as we pursue different 
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interests and engagements, and we are prioritising 
finding that balance above most other things now.
A family farm income in our circumstance means 
both of us working full-time and often long hours 
in the summer, where animal chores require us to 
be present 7 days a week. We have 6 months relative 
down time in the winter due to our climate where 
chores also continue 7 days a week but take an hour 
or so on average. Sales continue through the winter 
but the frequency drops significantly to one drop-
off per week. To obtain a family income of around 
€40,000 after tax will cost the business approxi-
mately double that due to the taxation in Sweden, 
and requires an annual turnover many times this 
amount in our case to cover all other business over-
heads, salaries and taxes. This represents a decent 
wage in Sweden, and would be considered a high 
salary for a  small farming family with work con-
centrating in 7 months of the year. 

It is really important to look at the whole picture 
of the economy and understand the contextual 
points outlined here as you cannot expect to pay 
yourself such a high salary unless you are operating 
at a similar scale and generating these kinds of num-
bers, which requires selling effectively and direct to 
customers. Bear in mind our economy looks very 
different year-to-year and Yohanna and I have put 
in massive amounts of overtime over the years: it 
is what it usually takes to get things up and run-
ning. We also still have plenty we can improve and 
streamline too. I include this example specifically to 
speak to the importance of getting into details and 
the limitations of turnover as a measure of a busi-
ness. We see a  lot of popular farms promoted on 
a revenue and gross profit basis, but this does not 
necessarily imply a living salary is obtained or the 
degree of profitability. Whilst turnover is important 
and will relate to credit ratings, etc., it says nothing 
of the overall viability of the business. 

It is critical to consider the whole context, and 
in our case we have a very low cost of living and 
we also have most of our food needs covered. We 
also only took on a relatively small debt. The budget 
for buying and developing our farm is less than the 
average person spends on a house in this country 
against a  25-year mortgage. Another important 
contextual point is that our expendable income is 
a  relatively high proportion of our income as our 
private costs are very low, which does allow for 
paying off debts quickly whilst developing a  farm 

rapidly, as we set out to do. Obviously if your per-
sonal needs are lower, you will find the simplicity 
of one or perhaps two enterprises far easier to 
operate with lower associated costs. Bear in mind 
that the huge cost of employees also affords many 
other benefits, such as having a degree of security if 
you fall sick, your child is sick or you wish to take 
a holiday. On a more day-to-day level, this also has 
important implications to having weekends off, or 
on rotation for example. It also pays to have others 
to bounce ideas and plans with. This has a major 
influence on quality of life, which we are still having 
to work on continuously to achieve balance.

One thing worth pointing out is the farm turns 
over more revenue than its value every year, which 
is not true of most farms around the world, and is 
the sum of low land cost, high biological intensity 
and the integration of multiple enterprises. Our lev-
els of production for different enterprises changes 
every year, influenced by both financial and ‘social’ 
(i.e. learning) objectives. Some costs are similar or 
the same every year. In this way, such a  plan can 
only present a  static view without accounting for 
the money in the business from the previous year, 
which is needed to start the season, and in our case 
not including the picture of all our other business 
objectives. You can see negative cash flow cash 
peaks in July at just over -€14,000 which means we 
need to rely on money in the business from previ-
ous years or take a  short term loan. If we already 
had €10,000 in the bank then we would need to 
loan €4 – 5,000 to cover this deficit, or delay our sal-
ary. You can also see the amount of money left in 
the bank at the end of year (before 20% corporation 
tax) which would be needed to start the next sea-
son. There is a €4,000 contingency fund and €6,000 
allocated to creeping costs over the season. Thus we 
plan each season carefully according to the current 
finances, stock and inventory and our goals and 
objectives for the time ahead, which looks different 
every year. It is worth pointing out that other than 
the loan we took to purchase the farm and start the 
business we have only ever had to borrow short-
term from a  bank once, a  sum that we returned 
as planned within 2 months. I  include this in the 
example very purposefully, as it really highlights 
the importance of cashflow planning. Obviously 
it is easiest to adjust the cash flow by not drawing 
our salaries. This is the single easiest place to effect 
change, and we can easily manage this with our low 
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cost of living and small debts. We can also choose 
to increase productions and change sales prices, 
and we always tweak these elements to make a plan 
that suits us every year. VAT is billed quarterly for 
us so this is planned in too. On the tax note, we are 
also subject to corporate tax which is around 20% 
of profits at the end of year, which are not deducted 
in this sheet. For small farmers in many parts of the 
world it may be preferable to set up as sole traders 
or some other arrangement that avoids these taxes.

You will also see that some pre-sales are planned 
into the economy, but in reality we hope these fig-
ures are higher to balance the negative accumulated 
totals. Some lines in the sheet are empty as there 
are costs that may come regularly but not annually, 
e.g. we renew the wood chip every 5 years in the 
market garden. I leave them as examples of things 
to consider, and hope this will help some reader in 
constructing their own spreadsheets.

One thing I should point out is that the numbers 
under the column heading ‘Accounts’ relates to codes 
we use to assign costs in our accounting software, 
which has no relevance to the reader. It does help 
when working back and forth with the live reports in 
the accounting for monitoring the plan.

Each enterprise has a more detailed spreadsheet 
that feeds into this one, so if a monthly accumula-
tion is above or below target we can go into detail 
to clarify what has happened. Be aware that some 
incomes go over into the next year, e.g. the laying 
hens will continue laying into March the next year, 
which has associated costs and incomes that will 
roll over into the next years planning.

This example plan contains only our primary 
enterprises and we can make up additional sales 
through beef, pork, lamb, etc. It also contains no 
dramatic losses in production, which would ulti-
mately come out of our pockets. You can see that 
a  large amount of money must be turned over 
through the business to create what amounts 
to around 3 full-time salaries and in this year's 
example leaves very little funds for reinvesting 
or growing the business. From a general business 
perspective, the profit margin would be considered 
very low. That does not necessarily mean so much 
if we look at the whole picture, as we are creating 
and facilitating a lifestyle through the business and 
there are benefits that cannot be accounted for in 
purely business terms. 

All things factored in the life of a farmer is rich 
with true wealth and value. We wake up in our 
workplace and have control over every aspect of 

our management on land that we own. We have 
a beautiful farm and no life-long mortgage or debt 
to contend with. We can be at home with children 
much more than a typical working couple. We eat 
the best quality food imaginable. We are continu-
ally educated in many disciplines and fields and see 
the direct impact of our work on the ground. We 
live amidst abundance through our own design. 
We create and support incredible interactions and 
learning and help many others establish their own 
businesses with meaning and purpose. 
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Example Annual Cash flow Plan

Accounts Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Cash Flow 
Year Result

Anticipated VAT bills 0 kr 0 kr 0 kr 0 kr -1,258 kr 0 kr 0 kr 30,496 kr 0 kr 0 kr -27,893 kr -39,784 kr -38,439 kr VAT to pay

Contingency fund incl. VAT -40,000 kr -40,000 kr Contingency

Total monthly income incl. VAT 133,731 kr 183,065 kr 223,524 
kr

271,457 
kr 232,902 kr 226,316 kr 279,836 kr 288,216 kr 322,198 kr 338,320 

kr
220,022 
kr

143,092 
kr 2,862,680 kr Total income 

inc VAT

Total monthly expenses incl. VAT -141,897 kr -165,741 
kr

-197,960 
kr

-187,532 
kr -419,868 kr -286,090 kr -297,397 kr -283,557 

kr
-213,841 
kr

-233,046 
kr

-163,787 
kr

-136,607 
kr

-2,727,322 
kr

Total expenses 
inc VAT

Monthly Balance -8,166 kr 17,324 kr 25,565 kr 83,925 kr -188,224 kr -59,774 kr -17,561 kr 35,155 kr 108,357 kr 105,274 
kr 28,341 kr -33,299 kr 56,919 kr Cash in bank 

end of year *

Monthly Balance incl. VAT control box -1,916 kr 17,324 kr 25,565 kr 83,925 kr -186,966 kr -59,774 kr -17,561 kr 4,659 kr 108,357 kr 105,274 
kr 56,235 kr 6,485 kr

Monthly Balance accumulated incl VAT -8,166 kr 9,159 kr 34,723 kr 118,648 
kr -69,576 kr -129,350 kr -146,910 kr -111,755 

kr -3,398 kr 101,876 
kr

130,217 
kr 96,919 kr 56,919 kr Control box

Monthly Balance excl. VAT -9,885 kr 15,088 kr 25,437 kr 76,576 kr -151,602 kr -57,293 kr -18,553 kr 1 kr 86,115 kr 85,145 kr 49,648 kr 2,705 kr

Monthly Balance accumulated excl VAT -9,885 kr 5,203 kr 30,640 kr 107,216 
kr -44,386 kr -101,679 kr -120,232 kr -120,231 

kr -34,116 kr 51,028 kr 100,676 
kr

103,381 
kr

Accounts Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

General Overhead

4072, 6940 Food and Water controls -2,700 kr -2,000 kr -4,700 kr

5010 Hiring Farm -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -72,000 kr

54xx General consumables -500 kr -500 kr -1,000 kr -1,500 kr -500 kr -500 kr -1,000 kr -500 kr -500 kr -500 kr -500 kr -500 kr -8,000 kr

5411.54 Investments for durables 0 kr 0 kr 0 kr

548x Working clothes -600 kr -600 kr

5510 Repairs and Maintenance of 
machines -1,500 kr -1,500 kr -1,500 kr -1,500 kr -1,500 kr -7,500 kr

5930, 6150 Prints and Marketing -4,000 kr -1,500 kr -1,500 kr -7,000 kr

6110, 62xx Office, Postage, cellphone -1,000 kr -538 kr -1,538 kr -538 kr -1,538 kr -538 kr -1,538 kr -538 kr -1,269 kr -9,035 kr

6310 Insurance -4,352 kr -1,288 kr -5,640 kr

6460 Programmes and Websites -4,462 kr -370 kr -4,832 kr

6550 Consultancy -1,500 kr -6,000 kr -7,500 kr

6570 Bank fees -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -3,600 kr

6571 Swish fees -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -1,000 kr

6574 iZettle fees -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -3,600 kr

6590 Others external services -5,575 kr -5,575 kr
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Accounts Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Cash Flow 
Year Result

Anticipated VAT bills 0 kr 0 kr 0 kr 0 kr -1,258 kr 0 kr 0 kr 30,496 kr 0 kr 0 kr -27,893 kr -39,784 kr -38,439 kr VAT to pay

Contingency fund incl. VAT -40,000 kr -40,000 kr Contingency

Total monthly income incl. VAT 133,731 kr 183,065 kr 223,524 
kr

271,457 
kr 232,902 kr 226,316 kr 279,836 kr 288,216 kr 322,198 kr 338,320 

kr
220,022 
kr

143,092 
kr 2,862,680 kr Total income 

inc VAT

Total monthly expenses incl. VAT -141,897 kr -165,741 
kr

-197,960 
kr

-187,532 
kr -419,868 kr -286,090 kr -297,397 kr -283,557 

kr
-213,841 
kr

-233,046 
kr

-163,787 
kr

-136,607 
kr

-2,727,322 
kr

Total expenses 
inc VAT

Monthly Balance -8,166 kr 17,324 kr 25,565 kr 83,925 kr -188,224 kr -59,774 kr -17,561 kr 35,155 kr 108,357 kr 105,274 
kr 28,341 kr -33,299 kr 56,919 kr Cash in bank 

end of year *

Monthly Balance incl. VAT control box -1,916 kr 17,324 kr 25,565 kr 83,925 kr -186,966 kr -59,774 kr -17,561 kr 4,659 kr 108,357 kr 105,274 
kr 56,235 kr 6,485 kr

Monthly Balance accumulated incl VAT -8,166 kr 9,159 kr 34,723 kr 118,648 
kr -69,576 kr -129,350 kr -146,910 kr -111,755 

kr -3,398 kr 101,876 
kr

130,217 
kr 96,919 kr 56,919 kr Control box

Monthly Balance excl. VAT -9,885 kr 15,088 kr 25,437 kr 76,576 kr -151,602 kr -57,293 kr -18,553 kr 1 kr 86,115 kr 85,145 kr 49,648 kr 2,705 kr

Monthly Balance accumulated excl VAT -9,885 kr 5,203 kr 30,640 kr 107,216 
kr -44,386 kr -101,679 kr -120,232 kr -120,231 

kr -34,116 kr 51,028 kr 100,676 
kr

103,381 
kr

Accounts Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

General Overhead

4072, 6940 Food and Water controls -2,700 kr -2,000 kr -4,700 kr

5010 Hiring Farm -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -6,000 kr -72,000 kr

54xx General consumables -500 kr -500 kr -1,000 kr -1,500 kr -500 kr -500 kr -1,000 kr -500 kr -500 kr -500 kr -500 kr -500 kr -8,000 kr

5411.54 Investments for durables 0 kr 0 kr 0 kr

548x Working clothes -600 kr -600 kr

5510 Repairs and Maintenance of 
machines -1,500 kr -1,500 kr -1,500 kr -1,500 kr -1,500 kr -7,500 kr

5930, 6150 Prints and Marketing -4,000 kr -1,500 kr -1,500 kr -7,000 kr

6110, 62xx Office, Postage, cellphone -1,000 kr -538 kr -1,538 kr -538 kr -1,538 kr -538 kr -1,538 kr -538 kr -1,269 kr -9,035 kr

6310 Insurance -4,352 kr -1,288 kr -5,640 kr

6460 Programmes and Websites -4,462 kr -370 kr -4,832 kr

6550 Consultancy -1,500 kr -6,000 kr -7,500 kr

6570 Bank fees -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -3,600 kr

6571 Swish fees -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -100 kr -1,000 kr

6574 iZettle fees -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -3,600 kr

6590 Others external services -5,575 kr -5,575 kr

* Assumes starting year with 0.00 in bank
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Budgets Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

Supplies for outdoor kitchen -3,000 kr -3,000 kr

5070 Repairs and Maintenance of Buildings -8,000 kr -8,000 kr

Perennial stock

Monthly unpredictable spends -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -60,000 kr

52xx Short-term hiring of Machinery -8,000 kr -8,000 kr

Monthly general overhead totals excl. VAT -12,100 
kr

-22,052 
kr -26,050 kr -26,238 

kr -24,438 kr -14,238 kr -17,238 kr -14,238 kr -13,738 kr -18,108 kr -19,044 kr -12,100 kr

Monthly general overhead totals incl. VAT -8,875 kr -27,565 
kr -32,563 kr -32,798 

kr -30,548 kr -17,798 kr -21,548 kr -17,798 kr -17,173 kr -22,635 kr -23,805 kr -15,125 kr

Accumulated VAT balance 17,251 kr 16,229 kr 11,304 kr 3,025 kr

Total General overhead excl. VAT -219,582 kr

Host Costs Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

5060 Hygiene products -1,500 kr -1,500 kr

5350 Firewood -6,000 kr -4,000 kr -10,000 kr

5411, 5413, 5491 Inventory goods 0 kr 0 kr 0 kr

5412, 5460 Consumable goods -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -2,100 kr

5480 working clothes -800 kr -800 kr

5711, 5795 Delivery costs for bought products 0 kr 0 kr

6110 Office -300 kr -300 kr -600 kr

6950 Yearly control fee -4,388 kr -4,388 kr

Monthly totals excl. VAT -300 kr 0 kr -800 kr -10,688 
kr -5,800 kr -300 kr -600 kr -300 kr -300 kr -300 kr 0 kr 0 kr

Monthly totals incl. VAT -375 kr 0 kr -1,000 kr -13,360 
kr -7,250 kr -375 kr -750 kr -375 kr -375 kr -375 kr 0 kr 0 kr

Accumulated VAT balance 0 kr 4,197 kr 300 kr 75 kr

Total food and people costs excl. VAT -19,388 kr
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Budgets Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

Supplies for outdoor kitchen -3,000 kr -3,000 kr

5070 Repairs and Maintenance of Buildings -8,000 kr -8,000 kr

Perennial stock

Monthly unpredictable spends -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -5,000 kr -60,000 kr

52xx Short-term hiring of Machinery -8,000 kr -8,000 kr

Monthly general overhead totals excl. VAT -12,100 
kr

-22,052 
kr -26,050 kr -26,238 

kr -24,438 kr -14,238 kr -17,238 kr -14,238 kr -13,738 kr -18,108 kr -19,044 kr -12,100 kr

Monthly general overhead totals incl. VAT -8,875 kr -27,565 
kr -32,563 kr -32,798 

kr -30,548 kr -17,798 kr -21,548 kr -17,798 kr -17,173 kr -22,635 kr -23,805 kr -15,125 kr

Accumulated VAT balance 17,251 kr 16,229 kr 11,304 kr 3,025 kr

Total General overhead excl. VAT -219,582 kr

Host Costs Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

5060 Hygiene products -1,500 kr -1,500 kr

5350 Firewood -6,000 kr -4,000 kr -10,000 kr

5411, 5413, 5491 Inventory goods 0 kr 0 kr 0 kr

5412, 5460 Consumable goods -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -2,100 kr

5480 working clothes -800 kr -800 kr

5711, 5795 Delivery costs for bought products 0 kr 0 kr

6110 Office -300 kr -300 kr -600 kr

6950 Yearly control fee -4,388 kr -4,388 kr

Monthly totals excl. VAT -300 kr 0 kr -800 kr -10,688 
kr -5,800 kr -300 kr -600 kr -300 kr -300 kr -300 kr 0 kr 0 kr

Monthly totals incl. VAT -375 kr 0 kr -1,000 kr -13,360 
kr -7,250 kr -375 kr -750 kr -375 kr -375 kr -375 kr 0 kr 0 kr

Accumulated VAT balance 0 kr 4,197 kr 300 kr 75 kr

Total food and people costs excl. VAT -19,388 kr
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Vehicles Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

VAN

5612 Insurance and taxes -5,268 kr -5,268 kr

5611 Fuel for VAN -1,000 kr -1,000 kr -1,000 kr -2,000 kr -2,000 kr -2,500 kr -4,500 kr -4,500 kr -4,500 kr -3,000 kr -1,500 kr -1,500 kr -29,000 kr

5613 Repairs and Maintenance -3,000 kr 0 kr -3,000 kr

5619 Other costs 0 kr

Total Costs -37,268 kr

ATV

5622 Insurance and taxes -1,976 kr -1,976 kr

5621 Fuel for ATV 0 kr 0 kr -200 kr -400 kr -400 kr -400 kr -400 kr -400 kr -400 kr -400 kr -100 kr 0 kr -3,100 kr

5623 Repairs -2,000 kr -2,000 kr -4,000 kr

Total Costs -9,276 kr

Other Machines

5613 Repairs and maintenance of Cars -2,000 kr -2,500 kr

5430 Trailers -675 kr -675 kr

5690, 5790 Transport costs

Total Costs -675 kr

Budget

5613 Repairs and Maintenance 0 kr

Total Costs 0 kr

Monthly Vehicles excl. VAT -4,000 kr -3,000 kr -1,200 kr -5,075 kr -2,400 kr -2,900 kr -4,900 kr -4,900 kr -4,900 kr -15,144 kr -1,700 kr -1,600 kr

Monthly Vehicles incl. VAT -5,000 kr -3,750 kr -1,500 kr -6,344 kr -3,000 kr -3,625 kr -6,125 kr -6,125 kr -6,125 kr -18,930 kr -2,125 kr -2,000 kr

Accumulated VAT balance 2,563 kr 2,594 kr 3,675 kr 4,611 kr

Total vehicles excl. VAT -47,019 kr
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Vehicles Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

VAN

5612 Insurance and taxes -5,268 kr -5,268 kr

5611 Fuel for VAN -1,000 kr -1,000 kr -1,000 kr -2,000 kr -2,000 kr -2,500 kr -4,500 kr -4,500 kr -4,500 kr -3,000 kr -1,500 kr -1,500 kr -29,000 kr

5613 Repairs and Maintenance -3,000 kr 0 kr -3,000 kr

5619 Other costs 0 kr

Total Costs -37,268 kr

ATV

5622 Insurance and taxes -1,976 kr -1,976 kr

5621 Fuel for ATV 0 kr 0 kr -200 kr -400 kr -400 kr -400 kr -400 kr -400 kr -400 kr -400 kr -100 kr 0 kr -3,100 kr

5623 Repairs -2,000 kr -2,000 kr -4,000 kr

Total Costs -9,276 kr

Other Machines

5613 Repairs and maintenance of Cars -2,000 kr -2,500 kr

5430 Trailers -675 kr -675 kr

5690, 5790 Transport costs

Total Costs -675 kr

Budget

5613 Repairs and Maintenance 0 kr

Total Costs 0 kr

Monthly Vehicles excl. VAT -4,000 kr -3,000 kr -1,200 kr -5,075 kr -2,400 kr -2,900 kr -4,900 kr -4,900 kr -4,900 kr -15,144 kr -1,700 kr -1,600 kr

Monthly Vehicles incl. VAT -5,000 kr -3,750 kr -1,500 kr -6,344 kr -3,000 kr -3,625 kr -6,125 kr -6,125 kr -6,125 kr -18,930 kr -2,125 kr -2,000 kr

Accumulated VAT balance 2,563 kr 2,594 kr 3,675 kr 4,611 kr

Total vehicles excl. VAT -47,019 kr

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



643

Salaries Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

7220 Person 1 (brutto) -30,000 
kr

-30,000 
kr -30,000 kr -30,000 

kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -360,000 kr

Person 2 (brutto) -30,000 
kr

-30,000 
kr -30,000 kr -30,000 

kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -360,000 kr

Person 3 -15,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -155,000 kr

Person 4 -15,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -155,000 kr

7520 Employee fees -18,852 
kr

-18,852 
kr -18,852 kr -18,852 

kr -28,278 kr -36,447 kr -36,447 kr -36,447 kr -36,447 kr -36,447 kr -18,852 kr -18,852 kr -323,626 kr

73xx Other costs

Monthly salary costs totals -78,852 
kr

-78,852 
kr -78,852 kr -78,852 

kr -118,278 kr -152,447 kr -152,447 kr -152,447 
kr

-152,447 
kr

-152,447 
kr -78,852 kr -78,852 kr -1,353,626 

kr

Total salaries -1,353,626 
kr

General Costs Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

5013 Hiring Freezer Room -2,000 kr -2,000 kr -2,000 kr -1,000 kr -1,000 kr -1,000 kr -1,000 kr -2,000 kr -2,000 kr -2,000 kr -2,000 kr -2,000 kr -20,000 kr

4063, 4069 General animal husbandry -200 kr -200 kr -200 kr -200 kr -800 kr

4065 Veterinary and medicine 0 kr

4071 Fees for fairs and markets 0 kr 0 kr 0 kr

4073 Packaging 0 kr

4535 External services 0 kr

541x,5491, 5460 Silos, Other animal husbandry 0 kr

5412,546x General Consumables -300 kr -300 kr -300 kr -300 kr -300 kr -1,500 kr

57xx Delivery costs 0 kr

6550 External Consulting 0 kr

6950 Yearly control fee -3,291 kr -3,291 kr

Budgets

5411, 5413 Consumables with lifespan more than 
1 year -4,000 kr -4,000 kr

0 kr 0 kr

521x Budget for freezer room 0 kr

Monthly general farm enterprises totals excl. VAT -2,000 kr -2,200 kr -2,000 kr -4,291 kr -5,500 kr -1,300 kr -1,300 kr -2,500 kr -2,300 kr -2,000 kr -2,200 kr -2,000 kr -29,591 kr

Monthly general farm enterprises totals incl. VAT -2,500 kr -2,750 kr -2,500 kr -5,364 kr -6,875 kr -1,625 kr -1,625 kr -3,125 kr -2,875 kr -2,500 kr -2,750 kr -2,500 kr -36,989 kr

Accumulated VAT balance 1,938 kr 2,773 kr 1,525 kr 1,550 kr

Total General Costs for Farm 
Enterprises excl. VAT -29,591 kr

Grain deliveries needed (used fo allocation in enterprises) 0 kr 0 kr 0 kr 0 kr -15,000 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr -15,000 kr
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Salaries Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

7220 Person 1 (brutto) -30,000 
kr

-30,000 
kr -30,000 kr -30,000 

kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -360,000 kr

Person 2 (brutto) -30,000 
kr

-30,000 
kr -30,000 kr -30,000 

kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -30,000 kr -360,000 kr

Person 3 -15,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -155,000 kr

Person 4 -15,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -28,000 kr -155,000 kr

7520 Employee fees -18,852 
kr

-18,852 
kr -18,852 kr -18,852 

kr -28,278 kr -36,447 kr -36,447 kr -36,447 kr -36,447 kr -36,447 kr -18,852 kr -18,852 kr -323,626 kr

73xx Other costs

Monthly salary costs totals -78,852 
kr

-78,852 
kr -78,852 kr -78,852 

kr -118,278 kr -152,447 kr -152,447 kr -152,447 
kr

-152,447 
kr

-152,447 
kr -78,852 kr -78,852 kr -1,353,626 

kr

Total salaries -1,353,626 
kr

General Costs Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

5013 Hiring Freezer Room -2,000 kr -2,000 kr -2,000 kr -1,000 kr -1,000 kr -1,000 kr -1,000 kr -2,000 kr -2,000 kr -2,000 kr -2,000 kr -2,000 kr -20,000 kr

4063, 4069 General animal husbandry -200 kr -200 kr -200 kr -200 kr -800 kr

4065 Veterinary and medicine 0 kr

4071 Fees for fairs and markets 0 kr 0 kr 0 kr

4073 Packaging 0 kr

4535 External services 0 kr

541x,5491, 5460 Silos, Other animal husbandry 0 kr

5412,546x General Consumables -300 kr -300 kr -300 kr -300 kr -300 kr -1,500 kr

57xx Delivery costs 0 kr

6550 External Consulting 0 kr

6950 Yearly control fee -3,291 kr -3,291 kr

Budgets

5411, 5413 Consumables with lifespan more than 
1 year -4,000 kr -4,000 kr

0 kr 0 kr

521x Budget for freezer room 0 kr

Monthly general farm enterprises totals excl. VAT -2,000 kr -2,200 kr -2,000 kr -4,291 kr -5,500 kr -1,300 kr -1,300 kr -2,500 kr -2,300 kr -2,000 kr -2,200 kr -2,000 kr -29,591 kr

Monthly general farm enterprises totals incl. VAT -2,500 kr -2,750 kr -2,500 kr -5,364 kr -6,875 kr -1,625 kr -1,625 kr -3,125 kr -2,875 kr -2,500 kr -2,750 kr -2,500 kr -36,989 kr

Accumulated VAT balance 1,938 kr 2,773 kr 1,525 kr 1,550 kr

Total General Costs for Farm 
Enterprises excl. VAT -29,591 kr

Grain deliveries needed (used fo allocation in enterprises) 0 kr 0 kr 0 kr 0 kr -15,000 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr -15,000 kr
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Broilers Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

3002 Presales website 9,740 kr 10,714 kr 10,714 kr 16,072 kr 21,060 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr 68,300 kr

3002 Sales through Reko/private, 107,14kr/
kg 12,856 kr 12,856 kr 12,856 kr 12,856 kr 6,428 kr 41,428 kr 74,998 kr 78,244 kr 74,998 kr 74,998 kr 42,856 kr 26,785 kr 472,159 kr

3022 Sales wholesale, 80,36kr/kg 8,036 kr 8,036 kr 8,036 kr 8,036 kr 8,036 kr 8,036 kr 32,144 kr 32,144 kr 32,144 kr 24,400 kr 11,076 kr 13,010 kr 193,134 kr

3002 Sales within Sweden excl. 12% VAT 733,593 kr

4061 Buying livestock -6,500 kr -13,500 kr -20,000 kr

4062 Feed 0 kr 0 kr 0 kr 0 kr -27,460 kr -27,460 kr -27,460 kr 0 kr 0 kr 0 kr 0 kr 0 kr -82,380 kr

4062 Feed Grain -30,000 kr -16,000 kr -46,000 kr

4063 Straw 0 kr

4065 Veterinary and medicine 0 kr 0 kr 0 kr 0 kr

4069 General animal husbandry -800 kr -500 kr -500 kr -500 kr -2,300 kr

4072, 6940,6950 Food, water control and yearly fee -1,000 kr -2,740 kr -1,000 kr -4,740 kr

4073, 5440 Packaging -5,630 kr -5,630 kr

4535 external services 0 kr

5411 Inventory goods 0 kr

5412, 546x Consumables -1,200 kr -1,200 kr

5480 Working clothes -500 kr -500 kr

5520 Repairs and maintenance of machines 0 kr

5711 Delivery costs for bought products -800 kr -1,600 kr -2,400 kr

Budgets/Investments

Slaughtery 0 kr 0 kr

Nets, Energiser 0 kr 0 kr

Total Costs -165,150 kr

Monthly balance broilers excl. VAT 30,632 kr 31,606 kr 31,606 kr 36,964 kr -35,666 kr -9,596 kr 76,482 kr 107,148 
kr

106,142 
kr 99,398 kr 53,932 kr 39,795 kr

Monthly balance broilers incl. VAT 34,308 kr 35,399 kr 35,399 kr 41,400 kr -49,200 kr -18,425 kr 81,674 kr 119,585 
kr

118,749 
kr

111,326 
kr 60,404 kr 44,570 kr

Monthly VAT balance -3,676 kr -3,793 kr -3,793 kr -4,436 kr 13,535 kr 8,829 kr -5,192 kr -12,437 kr -12,607 kr -11,928 kr -6,472 kr -4,775 kr

Accumulated VAT balance to pay -11,261 kr 17,928 kr -30,236 kr -23,175 kr

Calculated result excl. VAT 568,443 kr
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Broilers Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

3002 Presales website 9,740 kr 10,714 kr 10,714 kr 16,072 kr 21,060 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr 68,300 kr

3002 Sales through Reko/private, 107,14kr/
kg 12,856 kr 12,856 kr 12,856 kr 12,856 kr 6,428 kr 41,428 kr 74,998 kr 78,244 kr 74,998 kr 74,998 kr 42,856 kr 26,785 kr 472,159 kr

3022 Sales wholesale, 80,36kr/kg 8,036 kr 8,036 kr 8,036 kr 8,036 kr 8,036 kr 8,036 kr 32,144 kr 32,144 kr 32,144 kr 24,400 kr 11,076 kr 13,010 kr 193,134 kr

3002 Sales within Sweden excl. 12% VAT 733,593 kr

4061 Buying livestock -6,500 kr -13,500 kr -20,000 kr

4062 Feed 0 kr 0 kr 0 kr 0 kr -27,460 kr -27,460 kr -27,460 kr 0 kr 0 kr 0 kr 0 kr 0 kr -82,380 kr

4062 Feed Grain -30,000 kr -16,000 kr -46,000 kr

4063 Straw 0 kr

4065 Veterinary and medicine 0 kr 0 kr 0 kr 0 kr

4069 General animal husbandry -800 kr -500 kr -500 kr -500 kr -2,300 kr

4072, 6940,6950 Food, water control and yearly fee -1,000 kr -2,740 kr -1,000 kr -4,740 kr

4073, 5440 Packaging -5,630 kr -5,630 kr

4535 external services 0 kr

5411 Inventory goods 0 kr

5412, 546x Consumables -1,200 kr -1,200 kr

5480 Working clothes -500 kr -500 kr

5520 Repairs and maintenance of machines 0 kr

5711 Delivery costs for bought products -800 kr -1,600 kr -2,400 kr

Budgets/Investments

Slaughtery 0 kr 0 kr

Nets, Energiser 0 kr 0 kr

Total Costs -165,150 kr

Monthly balance broilers excl. VAT 30,632 kr 31,606 kr 31,606 kr 36,964 kr -35,666 kr -9,596 kr 76,482 kr 107,148 
kr

106,142 
kr 99,398 kr 53,932 kr 39,795 kr

Monthly balance broilers incl. VAT 34,308 kr 35,399 kr 35,399 kr 41,400 kr -49,200 kr -18,425 kr 81,674 kr 119,585 
kr

118,749 
kr

111,326 
kr 60,404 kr 44,570 kr

Monthly VAT balance -3,676 kr -3,793 kr -3,793 kr -4,436 kr 13,535 kr 8,829 kr -5,192 kr -12,437 kr -12,607 kr -11,928 kr -6,472 kr -4,775 kr

Accumulated VAT balance to pay -11,261 kr 17,928 kr -30,236 kr -23,175 kr

Calculated result excl. VAT 568,443 kr
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Layers Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

3002 Egg subscription 0 kr 0 kr 25,000 kr 50,000 kr 28,600 kr 28,600 kr 0 kr 0 kr 25,000 kr 50,000 kr 0 kr 0 kr 207,200 kr

3002 Sales full price 58,104 kr 44,758 kr 50,873 kr 53,988 kr 31,478 kr 19,299 kr 48,721 kr 51,762 kr 48,594 kr 49,766 kr 46,691 kr 47,829 kr 551,863 kr

3002 Sales to restaurants (wholesale price) 5,891 kr 5,891 kr 5,891 kr 5,891 kr 5,891 kr 5,891 kr 5,891 kr 7,086 kr 5,841 kr 11,212 kr 14,915 kr 15,361 kr 95,652 kr

3002 Sales to large local customer 9,810 kr 9,810 kr 9,810 kr 14,715 kr 14,715 kr 19,620 kr 19,620 kr 19,620 kr 19,620 kr 14,715 kr 9,810 kr 9,810 kr 171,675 kr

3002 Total Sales within Sweden 12% VAT 1,026,390 kr

4061 Buying livestock -90,000 kr -90,000 kr

4062 Organic Pellets (growing) -24,300 
kr

-24,300 
kr -24,300 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr -24,300 kr -24,300 kr -24,300 kr -145,800 kr

4062 Organic Pellets (maintenance) 0 kr 0 kr 0 kr -24,705 
kr -25,529 kr -24,340 kr -24,780 kr -24,413 kr -23,277 kr 0 kr 0 kr 0 kr -147,044 kr

4062 Organic grain -12,000 kr -15,000 kr -12,000 kr -39,000 kr

4065 Veterinary and medicine 0 kr

4060, 4069 General animal husbandry -2,136 kr -2,136 kr -2,136 kr -2,136 kr -3,676.00 kr -3,204 kr -3,204 kr -3,204 kr -21,832 kr

4072, 6950 Salmonella testing and yearly control 
fee

-323.00 
kr

-4,711.00 
kr -323.00 kr -323.00 kr -323.00 kr -6,003 kr

4073, 5440 Packaging -9,992.00 kr -9,992 kr

5411, 5412 Inventory goods/Investments 0 kr

5412, 546x Winter root veg -2,000 kr -2,000 kr -2,000 kr -2,000 kr -2,000 kr -10,000 kr

5711 Delivery costs for bought products -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -8,800 kr

Total Costs -478,471 kr

Monthly balance layers excl. VAT 44,569 kr 31,700 kr 62,338 kr 92,242 kr -45,960 kr 32,594 kr 48,329 kr 38,255 kr 74,978 kr 97,066 kr 29,112 kr 42,696 kr

Monthly balance layers incl. VAT 46,117 kr 31,765 kr 66,018 kr 99,105 kr -67,939 kr 31,199 kr 50,761 kr 37,618 kr 80,845 kr 104,992 
kr 27,106 kr 43,880 kr

-1,548 kr -65 kr -3,680 kr -6,863 kr 21,979 kr 1,395 kr -2,432 kr 637 kr -5,867 kr -7,926 kr 2,006 kr -1,184 kr

Accumulated VAT balance -5,293 kr 16,510 kr -7,662 kr -7,104 kr

Calculated result excl. VAT 547,919 kr
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Layers Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

3002 Egg subscription 0 kr 0 kr 25,000 kr 50,000 kr 28,600 kr 28,600 kr 0 kr 0 kr 25,000 kr 50,000 kr 0 kr 0 kr 207,200 kr

3002 Sales full price 58,104 kr 44,758 kr 50,873 kr 53,988 kr 31,478 kr 19,299 kr 48,721 kr 51,762 kr 48,594 kr 49,766 kr 46,691 kr 47,829 kr 551,863 kr

3002 Sales to restaurants (wholesale price) 5,891 kr 5,891 kr 5,891 kr 5,891 kr 5,891 kr 5,891 kr 5,891 kr 7,086 kr 5,841 kr 11,212 kr 14,915 kr 15,361 kr 95,652 kr

3002 Sales to large local customer 9,810 kr 9,810 kr 9,810 kr 14,715 kr 14,715 kr 19,620 kr 19,620 kr 19,620 kr 19,620 kr 14,715 kr 9,810 kr 9,810 kr 171,675 kr

3002 Total Sales within Sweden 12% VAT 1,026,390 kr

4061 Buying livestock -90,000 kr -90,000 kr

4062 Organic Pellets (growing) -24,300 
kr

-24,300 
kr -24,300 kr 0 kr 0 kr 0 kr 0 kr 0 kr 0 kr -24,300 kr -24,300 kr -24,300 kr -145,800 kr

4062 Organic Pellets (maintenance) 0 kr 0 kr 0 kr -24,705 
kr -25,529 kr -24,340 kr -24,780 kr -24,413 kr -23,277 kr 0 kr 0 kr 0 kr -147,044 kr

4062 Organic grain -12,000 kr -15,000 kr -12,000 kr -39,000 kr

4065 Veterinary and medicine 0 kr

4060, 4069 General animal husbandry -2,136 kr -2,136 kr -2,136 kr -2,136 kr -3,676.00 kr -3,204 kr -3,204 kr -3,204 kr -21,832 kr

4072, 6950 Salmonella testing and yearly control 
fee

-323.00 
kr

-4,711.00 
kr -323.00 kr -323.00 kr -323.00 kr -6,003 kr

4073, 5440 Packaging -9,992.00 kr -9,992 kr

5411, 5412 Inventory goods/Investments 0 kr

5412, 546x Winter root veg -2,000 kr -2,000 kr -2,000 kr -2,000 kr -2,000 kr -10,000 kr

5711 Delivery costs for bought products -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -800 kr -8,800 kr

Total Costs -478,471 kr

Monthly balance layers excl. VAT 44,569 kr 31,700 kr 62,338 kr 92,242 kr -45,960 kr 32,594 kr 48,329 kr 38,255 kr 74,978 kr 97,066 kr 29,112 kr 42,696 kr

Monthly balance layers incl. VAT 46,117 kr 31,765 kr 66,018 kr 99,105 kr -67,939 kr 31,199 kr 50,761 kr 37,618 kr 80,845 kr 104,992 
kr 27,106 kr 43,880 kr

-1,548 kr -65 kr -3,680 kr -6,863 kr 21,979 kr 1,395 kr -2,432 kr 637 kr -5,867 kr -7,926 kr 2,006 kr -1,184 kr

Accumulated VAT balance -5,293 kr 16,510 kr -7,662 kr -7,104 kr

Calculated result excl. VAT 547,919 kr
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Turkeys Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

3002 Sales within Sweden 12% VAT 7,866 kr 7,866 kr 7,866 kr 20,000 kr 36,000 kr 64,000 kr 7,866 kr 127,866 kr

4061 Buying livestock -24,750 kr -24,750 kr

4062 Feed -18,900 kr -18,900 kr

4065 Veterinary and medicine 0 kr

4060, 4069 General animal husbandry 0 kr

4072, 6940, 6950 Food, water control and yearly fee -297 kr -297 kr -594 kr

4073, 5440 Packaging -1,012 kr -1,012 kr

5411, 5412 Inventory goods 0 kr

5430 Transport inventory 0 kr

5412, 546x Consumables 0 kr

5520 Repairs and maintenance of machines 0 kr

5711 Delivery costs for bought products 0 kr

-45,256 kr

Monthly balance turkeys excl. VAT 7,866 kr 7,866 kr 7,866 kr 0 kr 0 kr 0 kr -26,059 kr -19,197 kr 20,000 kr 36,000 kr 64,000 kr 7,866 kr

Monthly balance turkeys incl. VAT 8,810 kr 8,810 kr 8,810 kr 0 kr 0 kr 0 kr -32,574 kr -23,996 kr 22,400 kr 40,320 kr 71,680 kr 8,810 kr

-944 kr -944 kr -944 kr 0 kr 0 kr 0 kr 6,515 kr 4,799 kr -2,400 kr -4,320 kr -7,680 kr -944 kr

Accumulated VAT balance -2,832 kr 0 kr 8,914 kr -12,944 kr

Calculated result excl. VAT 82,610 kr

Market Garden Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

Sales boxes presale 0 kr 56,420 kr 61,429 kr 73,714 kr 82,140 kr 35,714 kr 10,000 kr 6,000 kr 6,000 kr 6,000 kr 0 kr 0 kr 337,417 kr

Sales loose private 0 kr 0 kr 0 kr 0 kr 0 kr 8,000 kr 15,000 kr 18,000 kr 18,000 kr 10,000 kr 0 kr 0 kr 69,000 kr

Sales restaurants 0 kr 0 kr 0 kr 0 kr 0 kr 24,000 kr 32,000 kr 33,000 kr 26,000 kr 13,500 kr 0 kr 0 kr 128,500 kr

3002 Sales within Sweden 12% VAT 534,917 kr

4051 Seeds -13,200 -13,200 kr

4052 Plants 0 kr
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Turkeys Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

3002 Sales within Sweden 12% VAT 7,866 kr 7,866 kr 7,866 kr 20,000 kr 36,000 kr 64,000 kr 7,866 kr 127,866 kr

4061 Buying livestock -24,750 kr -24,750 kr

4062 Feed -18,900 kr -18,900 kr

4065 Veterinary and medicine 0 kr

4060, 4069 General animal husbandry 0 kr

4072, 6940, 6950 Food, water control and yearly fee -297 kr -297 kr -594 kr

4073, 5440 Packaging -1,012 kr -1,012 kr

5411, 5412 Inventory goods 0 kr

5430 Transport inventory 0 kr

5412, 546x Consumables 0 kr

5520 Repairs and maintenance of machines 0 kr

5711 Delivery costs for bought products 0 kr

-45,256 kr

Monthly balance turkeys excl. VAT 7,866 kr 7,866 kr 7,866 kr 0 kr 0 kr 0 kr -26,059 kr -19,197 kr 20,000 kr 36,000 kr 64,000 kr 7,866 kr

Monthly balance turkeys incl. VAT 8,810 kr 8,810 kr 8,810 kr 0 kr 0 kr 0 kr -32,574 kr -23,996 kr 22,400 kr 40,320 kr 71,680 kr 8,810 kr

-944 kr -944 kr -944 kr 0 kr 0 kr 0 kr 6,515 kr 4,799 kr -2,400 kr -4,320 kr -7,680 kr -944 kr

Accumulated VAT balance -2,832 kr 0 kr 8,914 kr -12,944 kr

Calculated result excl. VAT 82,610 kr

Market Garden Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

Sales boxes presale 0 kr 56,420 kr 61,429 kr 73,714 kr 82,140 kr 35,714 kr 10,000 kr 6,000 kr 6,000 kr 6,000 kr 0 kr 0 kr 337,417 kr

Sales loose private 0 kr 0 kr 0 kr 0 kr 0 kr 8,000 kr 15,000 kr 18,000 kr 18,000 kr 10,000 kr 0 kr 0 kr 69,000 kr

Sales restaurants 0 kr 0 kr 0 kr 0 kr 0 kr 24,000 kr 32,000 kr 33,000 kr 26,000 kr 13,500 kr 0 kr 0 kr 128,500 kr

3002 Sales within Sweden 12% VAT 534,917 kr

4051 Seeds -13,200 -13,200 kr

4052 Plants 0 kr
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4053 Fertiliser -2,000 kr -2,000 kr -4,000 kr

4054 Crop protection -5,000 kr -5,000 kr

4055 Compost -20,000 kr -20,000 kr

4059 Other costs -500 kr -500 kr -1,000 kr

4081 Food (for resale) 0 kr

4073, 5440 Packaging -4,000 kr -4,000 kr -4,000 kr -12,000 kr

5210 Hiring of machinery 0 kr

5411, 5412 Inventory goods -8,000 kr -8,000 kr

5412 Wood chips 0 kr

5412, 546x Consumables -6,200 kr -6,200 kr

5520 Repairs and maintenance of machines 0 kr

5711, 5720 Delivery costs for bought products -2,000 kr -2,000 kr

-71,400 kr

Monthly balance market garden excl. VAT 0 kr 43,220 kr 28,229 kr 65,714 kr 79,640 kr 63,714 kr 50,500 kr 53,000 kr 50,000 kr 29,500 kr 0 kr 0 kr

Monthly balance market garden incl. VAT 0 kr 46,690 kr 27,300 kr 72,560 kr 88,872 kr 70,840 kr 55,715 kr 58,840 kr 56,000 kr 33,040 kr 0 kr 0 kr

0 kr -3,470 kr 929 kr -6,846 kr -9,232 kr -7,126 kr -5,215 kr -5,840 kr -6,000 kr -3,540 kr 0 kr 0 kr

Accumulated VAT balance -2,542 kr -23,203 kr -17,055 kr -3,540 kr

Calculated result excl. VAT 463,517 kr

Microgreens Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

Sales to restaurants 5,600 kr 5,600 kr 5,600 kr 5,600 kr 5,600 kr 7,480 kr 7,480 kr 7,480 kr 7,480 kr 7,480 kr 5,600 kr 5,600 kr 76,600 kr

Sales to private 1,500 kr 1,500 kr 1,500 kr 1,500 kr 4,000 kr 4,000 kr 4,000 kr 4,000 kr 4,000 kr 4,000 kr 1,500 kr 1,500 kr 33,000 kr

3002 Sales within Sweden 12% VAT 109,600 kr

4051 Seeds -2,500 kr -2,500 kr -2,500 kr -2,500 kr -2,500 kr -2,500 kr -15,000 kr

4052 Plants

4053 Fertiliser

4054 Crop protection
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4053 Fertiliser -2,000 kr -2,000 kr -4,000 kr

4054 Crop protection -5,000 kr -5,000 kr

4055 Compost -20,000 kr -20,000 kr

4059 Other costs -500 kr -500 kr -1,000 kr

4081 Food (for resale) 0 kr

4073, 5440 Packaging -4,000 kr -4,000 kr -4,000 kr -12,000 kr

5210 Hiring of machinery 0 kr

5411, 5412 Inventory goods -8,000 kr -8,000 kr

5412 Wood chips 0 kr

5412, 546x Consumables -6,200 kr -6,200 kr

5520 Repairs and maintenance of machines 0 kr

5711, 5720 Delivery costs for bought products -2,000 kr -2,000 kr

-71,400 kr

Monthly balance market garden excl. VAT 0 kr 43,220 kr 28,229 kr 65,714 kr 79,640 kr 63,714 kr 50,500 kr 53,000 kr 50,000 kr 29,500 kr 0 kr 0 kr

Monthly balance market garden incl. VAT 0 kr 46,690 kr 27,300 kr 72,560 kr 88,872 kr 70,840 kr 55,715 kr 58,840 kr 56,000 kr 33,040 kr 0 kr 0 kr

0 kr -3,470 kr 929 kr -6,846 kr -9,232 kr -7,126 kr -5,215 kr -5,840 kr -6,000 kr -3,540 kr 0 kr 0 kr

Accumulated VAT balance -2,542 kr -23,203 kr -17,055 kr -3,540 kr

Calculated result excl. VAT 463,517 kr

Microgreens Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (Year)

Sales to restaurants 5,600 kr 5,600 kr 5,600 kr 5,600 kr 5,600 kr 7,480 kr 7,480 kr 7,480 kr 7,480 kr 7,480 kr 5,600 kr 5,600 kr 76,600 kr

Sales to private 1,500 kr 1,500 kr 1,500 kr 1,500 kr 4,000 kr 4,000 kr 4,000 kr 4,000 kr 4,000 kr 4,000 kr 1,500 kr 1,500 kr 33,000 kr

3002 Sales within Sweden 12% VAT 109,600 kr

4051 Seeds -2,500 kr -2,500 kr -2,500 kr -2,500 kr -2,500 kr -2,500 kr -15,000 kr

4052 Plants

4053 Fertiliser

4054 Crop protection
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4055 Compost -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -3,600 kr

4059 Other costs

4081 Food (for resale)

4073, 5440 Packaging

5210 Hiring of machinery

5411, 5412 Inventory goods

5412 Wood chips

5412, 546x Consumables

5520 Repairs and maintenance of machines

5710 Transport costs for deliveries

5711, 5720 Delivery costs for bought products

-18,600 kr

Monthly balance Microgreens excl. VAT 4,300 kr 6,800 kr 4,300 kr 6,800 kr 6,800 kr 11,180 kr 8,680 kr 11,180 kr 8,680 kr 11,180 kr 4,300 kr 6,800 kr

Monthly balance Microgreens incl. VAT 4,452 kr 7,577 kr 4,452 kr 7,577 kr 7,252 kr 12,483 kr 9,358 kr 12,483 kr 9,358 kr 12,483 kr 4,452 kr 7,577 kr

-152 kr -777 kr -152 kr -777 kr -452 kr -1,303 kr -678 kr -1,303 kr -678 kr -1,303 kr -152 kr -777 kr

Accumulated VAT balance -1,081 kr -2,532 kr -2,658 kr -2,232 kr

Calculated result excl. VAT 91,000 kr
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4055 Compost -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -300 kr -3,600 kr

4059 Other costs

4081 Food (for resale)

4073, 5440 Packaging

5210 Hiring of machinery

5411, 5412 Inventory goods

5412 Wood chips

5412, 546x Consumables

5520 Repairs and maintenance of machines

5710 Transport costs for deliveries

5711, 5720 Delivery costs for bought products

-18,600 kr

Monthly balance Microgreens excl. VAT 4,300 kr 6,800 kr 4,300 kr 6,800 kr 6,800 kr 11,180 kr 8,680 kr 11,180 kr 8,680 kr 11,180 kr 4,300 kr 6,800 kr

Monthly balance Microgreens incl. VAT 4,452 kr 7,577 kr 4,452 kr 7,577 kr 7,252 kr 12,483 kr 9,358 kr 12,483 kr 9,358 kr 12,483 kr 4,452 kr 7,577 kr

-152 kr -777 kr -152 kr -777 kr -452 kr -1,303 kr -678 kr -1,303 kr -678 kr -1,303 kr -152 kr -777 kr

Accumulated VAT balance -1,081 kr -2,532 kr -2,658 kr -2,232 kr

Calculated result excl. VAT 91,000 kr
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The Human
Element
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CHAPTER 23 

The Human Element

Environment has shaped our brains since the beginning. Agriculture has affected our societies more than we might realise in the last 10,000 years.

You might have turned to this page expecting only 
to read about how to work with and manage people 
on the farm. We will get to that, but as this book 
is largely about how we observe natural patterns 
and relationships, I thought it proper to indulge 
that in relation to the human element. So let us 
take a look at how our brain functions, and then 
consider some of the ways in which agriculture has 
shaped that further. We shall look through the lens 
of anthropology, history and biology to see ways in 
which this has shaped our societies and the world 
we find ourselves in today. 

Whilst you might easily build a strong case that 
many of our countries are suffering a peak of histor-
ical corruption, confusion and violence it is clearly 
not so simple. Indeed, it appears to be a paradox. 

Whilst we have developed extremely strange modes 
of violence as a species that require little more than 
signing away papers or pressing buttons to control 
some remote drone from across the other side of 
the globe, we are also incredibly altruistic and com-
passionate as a species. It is only in the last century 
that we have created widespread bans on chemi-
cal weapons, created international courts and the 
concept of ‘crimes against humanity’. We have cre-
ated global organisations to help disaster victims, 
ban the trade of endangered species and human 
trafficking, etc. There has not been a time when so 
many people on Earth have been so affluent, you 
yourself are in the top 1% of the richest people of 
all of human history. We have access to information 
that is moving so fast we cannot even utilise a small 
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part of what might be relevant to us. And whilst 
we surely face some huge challenges globally with 
the changing climate, increasing natural disasters, 
economic crises and changing power dynamics, I 
imagine most of us are truly thankful we do not 
inhabit the societies of just 4 – 5 generations ago. 
Just 100 years ago you were very likely to die in 
childbirth or from tuberculosis as well as to have 
to bury your own children if you made it through. 
Whilst we might harbour romantic notions of 
farming communities in the past, few today could 
endure the hardships our forebears endured, espe-
cially with the upbringing and conditioning most 
of us have received. The shock-for-clicks approach 
used by corporate and social media, streaming 
negative reflections on aspects of society denies 
just how much we have developed as a species on 
so many levels. I for one am very grateful for the 
quality of life available to so many of us that has 
never been afforded so widely in all of history.

The major historical-cultural shift away from 
hunter-gatherer society towards settled agricul-
tural life 10 – 12,000 years ago has had very clear 
implications to how our societies are structured 
today. Different approaches to agriculture have 
influenced different cultural structures, which 
in turn have influenced our brains and even our 
genomic capacities, and so it is most interesting 
to enquire upon some of the pattern languages 
involved. The work of Robert Sapolsky, a prima-
tologist and neuroscientist who has specialised in 
the science of stress has made a lot of brain science 
quite accessible to the layperson. He has spent 
several decades studying stress in baboons, which 
turn out to be useful subjects in the study of human 
stress, as they gather their food needs in just a few 
hours a day and whose social interactions are the 
main source of stress. Let us summarise some of 
his findings that relate to the picture of how envi-
ronment has influenced our brains and society so 
dramatically, and then integrate that with other 
thinkers work on how farming has further influ-
enced that.

We perhaps wonder why someone would act 
like this or that, and the answer is far more com-
plex than we probably understand. And, however 
much we think we understand, it is far more 
complex than that. We might have some belief in 
the notion of free will, yet biology clearly dem-
onstrates the complexities that show this is not 
really the case. To think about our brains, let us 
start at a feeling of rage you perhaps felt when you 

were exposed to news of some terrible ecological 
plundering by some multinational corporation, or 
some other repugnant news. If we consider some 
kind of appalling behaviour, then the first place in 
the brain involved is the amygdala. The amygdala 
is commonly associated with aggression and vio-
lence. If you stimulate the amygdala in a human, 
monkey or rat in a laboratory, you elicit unpro-
voked aggression. If you were to surgically destroy 
the amygdala you create an organism that is totally 
incapable of aggression. Whilst the amygdala and 
aggression go hand-in-hand, if you asked a brain 
specialist about the amygdala they would say it is 
actually primarily concerned with fear and anxi-
ety. This can be demonstrated through brain scans 
of people who do not feel fear when exposed to 
stimuli that would provoke a marked response in 
the general population. My mind conquers up an 
image of Alex Honnold, who free soloed (climbing 
with no ropes) El Capitan in Yellowstone National 
Park. Scans of his brain show a greatly reduced fear 
response against the general population. So we 
cannot understand the neurobiology of aggression 
outside of the context of fear.

The way the amygdala processes threatening 
stimuli is really important, as it has a wonderful 
advantage and a disastrous disadvantage [23]. 
Suppose you see something that is dangerous in 
your immediate environment. The information 
goes into your brain to a sensory ‘way station’ 
called the thalamus, before being sent to your 
visual cortex. The time it takes to recognise dan-
ger via this pathway would be too slow to respond 
to certain threats in the environment, such as a 
large cat attacking you from ambush. However, 
there is also a shortcut pathway from the thalamus 
where visual information can veer off directly to 
the amygdala, which gets information about the 
immediate threat while your visual cortex is still 
processing the data. Basically, the amygdala can 
decide it is seeing something threatening before 
you are even conscious of what it is precisely.

The rapid relaying of privileged sensory informa-
tion was obviously of vital importance throughout 
our long evolutionary history. However, there 
is the downside, which is that the information 
received directly by the amygdala is not necessar-
ily very accurate. This may explain tragic cases of 
mistaken identification, an obvious example might 
be when a police officer decides that the cell phone 
in the hands of a fugitive is actually a handgun and 
they instinctively pull the trigger.
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If you or any mammal on Earth eats some rotten or 
rancid food, the insular cortex activates in 1/10th of 
a second and reflex pathways are activated to make 
you spit the food out, or vomit if already consumed. 
It is a great adaptive mechanism for detecting toxic 
foods. This response is enacted even if the stimuli 
is purely imagined, and what is more, studies show 
that the insular cortex in humans also mediates 
moral disgust. In other words, the same part of the 
brain that tells you this is toxic, rancid food is the 
same part that also tells you this is a moral trans-
gression that is so severe I feel ‘sick to my stomach.’ 
This indicates how incredibly adaptive our brains 
are to the surrounding environment, because 
if a moral transgression was just some cerebral 
abstraction, it would take a lot of motivation to get 
up and actually try to ‘right’ the ‘wrong’. 

The downside we see play out in society around 
us is that one person's morally disgusting way of 
behaving is actually somebody else's perfectly 
normal lifestyle. Therefore moral disgust could be 
described as a labile target, the inherent danger 
being whether somebody decides that a sense of 
disgust is a good ‘litmus test’ for whether some-
thing is morally right or wrong. Every time this 
happens, it creates a bias towards deciding that 
‘they’ and ‘their’ really different behaviour that is 
so different to ‘ours’ or ‘us’ must be wrong; some-
thing that has clearly played out culturally across 
the globe for centuries, and has led to many wars 
in fact. So whilst in all other mammals the insula 
is about sensory disgust, in humans it has adapted 
to include moral disgust. This is obviously entirely 
context-dependent and is an important part of 
considering what is ‘just different’ and what is ‘dis-
gustingly wrong’, before relaying that information 
to the amygdala.

The frontal cortex is the most recently evolved 
part of our brain and we humans possess a larger 
amount of it than any species out there on the 
planet. The frontal cortex, in simple terms, makes 
you do the harder thing when it is the right thing 
to do, so to speak. This relates to things such as 
long-term planning, postponing gratification, 
controlling strong impulses and regulating your 
emotions: things that require a lot of willpower. It 
sends projections to the amygdala and its job is to 
stifle the amygdala before it might do something 
stupid or disastrous. You might relate it like a top-
down regulation mechanism. However, in a highly 
stimulated or highly stressed state, when you might 
decide to do something, which seemed brilliant at 

the time, which you then regret for the rest of your 
life, it is likely the poor judgment was a result of the 
amygdala running the frontal cortex rather than the 
other way around. Stress changes how we respond 
to situations biologically, it can lead us to rash and 
ill-considered decisions. The frontal cortex is influ-
enced constantly by your emotions and hormones. 
Decisions, you can say, are never simply cognitive.

An important neurotransmitter in the brain is 
dopamine. Dopamine is generally related to plea-
sure; cocaine works on the dopamine pathways, 
particularly the mesolimbic and mesocortical dopa-
mine system [22]. If you take a human, a monkey 
or a rat in a laboratory and unexpectedly reward 
them out of nowhere then the dopamine system 
activates and the dopamine neurons get all excited. 
This is the way many social media platforms have 
been intentionally constructed, hence the alarming 
statistics for screen time amongst people in today’s 
world: they are built to be addictive. This particu-
larly impacts younger people as their frontal cortex 
is not fully developed and their dopamine system is 
running wild. Interestingly, if you train an individ-
ual to perform tasks to receive a reward, dopamine 
levels increase at the signal of the start of the task; 
i.e. in anticipation of the reward. Most remarkably, 
if you block the rise in dopamine, a monkey in a 
laboratory experiment will not perform the work. 
So we can see therefore that dopamine is about 
motivation, the goal-directed behaviour to do what 
is needed to get the reward. In experimental cir-
cumstances, where if you do the work, you will get 
the reward, you are assuming 100% predictability. If 
you then shift things so that work will be rewarded 
only about 50% of the time, research by Cambridge 
scientists showed dopamine levels spike much 
higher. The potential of a beneficial outcome fuels 
much more activity in our neurochemistry than a 
guaranteed result. You can acknowledge, therefore, 
why gambling can be so addictive. We are designed 
to work and take risks, and our ‘reward’ centre is 
fuelled by intermittency, a pattern that we find as 
part of regeneration and feedback loops across 
ecology.

Another important part of the brain is the 
fusiform cortex, which is something of a primate 
speciality: it recognises faces. Another region of 
interest here is called the anterior cingulate, which 
has got something to do with empathy. Studies 
show [22] that if you poke your finger with a pin 
then the anterior cingulate is one of the parts of the 
brain that activates. Poke the finger of your wife or 
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husband with a pin and your anterior cingulate also 
activates. It is the part of the brain that ‘feels’ some-
body else's pain, empathy being the ability to relate 
to another person's experience. We are somewhat 
different to most animals in that watching a cartoon 
of fictional characters triggers the same neurons as 
in real life circumstances. 

If you look at someone’s face of a different race, 
on average, the fusiform does not activate as much 
as seeing a face similar to your own, and you will 
also remember the face less accurately. If you show 
somebody a film clip of somebody’s hand being 
poked with a needle, but the person’s skin is a differ-
ent colour from your own, there is on average across 
subjects, less activation in the anterior cingulate. 
Going back to the amygdala, if you flash images 
of faces in front of people even for 1/10th second, 
then show a face of a different race to their own, the 
average person's amygdala responds in just millisec-
onds. These well-replicated findings show there is 
some evolutionary hard wiring behind some of the 
social issues we face in today’s society that we can 
assume most people are not even aware of. Yet our 
categorisation of ‘us’ and ‘them’ is something that we 
also override or create anew, as is shown in the same 
manner of experiment, but with an additional layer 
such as affiliation to a favourite football team, for 
example. The brain overrides differences in race in 
preference for this new and possibly more currently 
pertinent layer of data, as we create our ‘tribes.’

All of this brain activity we just considered might 
be going on in the immediate second before some-
one takes some action [23]. Stepping back some 
seconds or minutes, what is stimulating some of 
these neural responses? Sensory information is 
streaming into us all the time and we are not aware 
how it is influencing our behaviour. For example, 
a watching pair of eyes on a poster at a bus stop 
has been shown to consistently reduce littering, and 
people cheat less when they are playing an online 
computer game when watching eyes are flashed up 
for 1/10th of a second, below the level of conscious 
detection. People subjected to foul tastes are more 
condemning of moral transgressions in the min-
utes afterward. Someone sitting in a hard wooden 
chair is more likely to assess somebody as having 
a rigid and inflexible personality than someone 
presented with the same resume whilst sitting in 
a comfortable soft chair. Findings were published 
in a prestigious journal a few years ago looking at 
the parole board system in Israel. Israeli scientists 
looked at 5,000 parole decisions that had happened 

over the previous year where decisions were made 
by judges whether to grant somebody freedom or 
send them back to jail. What they showed was that 
over the course of those thousands of judgments, 
the single best predictor of whether a judge would 
grant parole or not was how many hours it been 
since the judge had eaten a meal. If you came before 
the judge right after a meal there was a 60% chance 
of being paroled, whereas right before a meal you 
were down there at 10%. It is clear that blood sugar 
levels have something to do with how well your 
frontal cortex functions. It is the frontal cortex 
we are looking at here, as these are decisions that 
require ‘doing the right thing even if it is the harder 
thing’; i.e. thinking about somebody else’s mitigat-
ing circumstances and what the world has been 
like for them [24]. So in those seconds to minutes 
before action, we are being pummelled by all sorts 
of sensory inputs that we are not even aware of, or 
perhaps feel are irrelevant, as well as subliminal 
information. So what occurred in the hours to 
days before that made that organism more or less 
sensitive to that bad smell, that particular sight or 
whatever stimulus it was that made the amygdala 
or frontal cortex, etc. more or less likely to do what-
ever. What do hormones have to do with it? If we 
are talking about an aggressive human behaviour 
then we can start with testosterone.

Testosterone appears central to the violent behav-
iour of males in every culture on Earth and across 
virtually every species of mammal. Yet testosterone 
is not concerned with mindless aggression. Studies 
of dominance hierarchies in monkeys show that 
if you administer testosterone to a monkey in the 
middle of the hierarchy, it does not try to challenge 
the monkeys higher in the hierarchy. Instead, it 
rages against the monkeys lower than itself. And 
so it turns out testosterone does not actually create 
new avenues of aggression, but instead amplifies 
the pre-existing social learning, at the same time 
as lowering the required level of stimuli in order to 
express it. Basically, the outcomes of these studies 
showed that when you are being challenged, the 
function of testosterone is to help you do whatever 
you need to hold onto your social status. Obviously, 
for monkeys a challenge on position is generally met 
by aggression or violence, but humans are quite dif-
ferent in their development. We have constructed 
societies where your status can be amplified by 
being generous, for example by donating money. 
In certain circumstances relating to this context, 
if you give people testosterone they become more 

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



661

generous. So, it is not that testosterone makes us 
aggressive; it is more accurate to say that we award 
status for aggression so readily.

When thinking about our more virtuous 
behaviours along with hormones then we need to 
consider oxytocin. Oxytocin has long been regarded 
as the ‘social hormone’, one that promotes mother-
infant bonding and the formation of pair bonds in 
monogamous species. Oxytocin is thought to make 
us more trusting and better at reading and express-
ing emotions. But it turns out oxytocin does no such 
thing: one study in the Netherlands a few years ago 
gave subjects a classic dilemma in utilitarian phi-
losophy where a runaway train rolling down tracks 
out of control is about to hit and kill five people. The 
conundrum: is it okay to push one person onto the 
track who will get killed for the sake of saving five? 
They gave a standard Dutch name like Dirk or Pieter 
and to the other groups they changed the name to 
a common name of the two groups that have con-
sistent negative averse connotations for people in 
Holland: Germans and people who are Muslim. The 
results showed clearly that when you give a Dutch 
person oxytocin and a choice to push Dirk, Otto or 
Mahmoud in front of the trolley they are less likely 
to want to push their own ‘countryman’ onto the 
track and they are much more likely to push one of 
the others. What we see here is that oxytocin does 
not simply make us more ‘pro-social,’ it makes us 
more pro-social to people who count as ‘us’ and it 
makes us more pre-emptively xenophobic to ‘them.’ 
So when we look at hormones, we see our endocrine 
systems are affecting our brains and our sensory 
systems all the time. When it comes to testosterone, 
the critical thing is not that it causes or even potenti-
ates aggression, our problem as humans is more that 
we reward aggression so readily. When it comes to 
oxytocin it is wonderfully pro-social for people like 
‘us,’ and for ‘them’ it is just the opposite.

So what do events in your brain in the weeks to 
months before any action have to do with it all? 
Here we can explore the notion of neural plasticity, 
how your brain changes in response to experience. 
Depending on life experience, you can grow new 
connections between neurons, and give up other 
ones. Discovering that the adult brain makes new 
neurons has been perhaps the biggest revolution 
in neuroscience in the last 25 years. If you have 
had a baby, or have assisted your partner through 
pregnancy then you might have noticed a pregnant 
woman's sense of smell and taste can get all out of 
whack, so to speak. All female mammals basically 

kill off the neurons of the olfactory system to con-
struct new ones in the process of adult neurogenesis. 
This means at birth the new olfactory system is in 
prime condition for helping to identify the unique 
smell of the child. 

Johns Hopkins University did one of the first 
studies of the effects of psychedelic drugs since the 
1970s in 2006, carrying out extensive trials using 
psilocybin to ‘rewire’ the brains of people with 
depression and PTSD amongst other things. They 
have shown a high level of scientific productiv-
ity having published more than 50 peer-reviewed 
manuscripts on psychedelics, including 15 pub-
lished laboratory studies. There are limits to this 
phenomenon, however, and you cannot acquire 
new skills at an unprecedented level. Neural plas-
ticity is a value-free concept; your neurally plastic 
brain might allow you to get much better at being a 
saint or get much better at being an ethnic cleanser. 
It is independent of moral value. 

Stepping further back now, what went on in your 
adolescence, and what does it have to do with how 
you act right now? It turns out much of adolescent 
behaviour is explained by two key facts. By the time 
you are about 12 years old, your dopamine system 
is fully operational. Your frontal cortex is not fully 
developed when you are a teenager, and it does not 
fully mature until you are about 25 years old. In 
other words, teenagers are running around with a 
partially developed frontal cortex and dopamine 
systems that are completely out of control, leading 
commonly to sensation-and novelty-seeking, and a 
higher tendency to potential appalling violence and 
self-destruction. It also explains a lot about us in 
our adult state, because in late adolescence/ early 
adulthood your experience is generating the frontal 
cortex to furnish you for the rest of your life. The 
critical implication is that as the frontal cortex is 
the last part of your brain to mature, by definition 
it is the part of your brain that is least influenced 
by genes and the most shaped by environment 
and experience. Almost certainly it had to evolve 
that way. The visual cortex is built in around 3 
years from birth. By taking 25 years to develop, the 
frontal cortex learns all the really subtle nuances 
to complex social rules, many of which appear to 
make no sense on simple face value.

Further back in childhood and fetal life we find 
the endocrine system is influencing the future 
adult brain. In the study of epigenetics, there is the 
notion that whilst you have your genes with their 
DNA sequence from birth, experiences (especially 
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early in life), make it easier or harder to turn certain 
genes on or off. Experience leaves an imprint on 
your very DNA. In the world of research on rats, 
a ‘good’ mother rat displays actions such as licking 
her pups a lot, grooming them, picking them up and 
carrying them around protectively. An infant rat 
that had a highly attentive good mother has lower 
levels of stress hormones in their bloodstream; as a 
result you find an epigenetic change in one part of 
the brain. When this rat with lower stress hormone 
levels has its babies, it is much more likely to be a 
mother who grooms and licks her pups a lot. Thus 
you pass on that trait to the next generation with-
out necessarily passing on genes, in what is now 
called ‘non-genomic transmission of traits’. So you 
have multi-generational early-life experience that 
changes adults in a way that replicates the mother-
ing pattern being passed on. Remarkably, the same 
thing can occur when you are a fetus: if your mother 
was highly stressed during the pregnancy and you 
were exposed to high levels of stress hormones as 
a fetus, as an adult you will have a larger amygdala 
which is going to be more reactive to threat and 
generate higher stress hormone levels. If you then 
become pregnant, your fetus is going to be exposed 
to higher stress hormone levels and so this trait is 
passed on multi-generationally. Epigenetics is most 
dynamic during fetal life: as such, you could say 
environment does not begin at birth.

The relationship between genes and behaviour 
is perhaps the most ripe for misinterpretation 
through ideology. A lot of scientists are fervently 
taken with the deterministic power of genes, argu-
ably in part because of the huge amount of capital 
and resources funnelled into the Human Genome 
Project. However, biology shows that genes no 
more decide what your cells, your organs or body 
does than the recipe in a cookery book decides 
when you bake a cake. The genes are like the 
instructions, but what actually regulates genes is the 
environment. As such the same gene will function 
in different ways in different environments. To give 
an example, the gene called MAO-alpha comes in 
a couple of variants and if you have one particular 
type in rats or lab monkeys, you find they are more 
prone towards impulsive aggression. Research 
suggests the same MAO-alpha gene leads to more 
aggression and antisocial behaviour in humans if, 
and only if, you happened to be abused as a child. 
An OT-R variant gene is responsible for aggression 
linked to alcohol, which you may have experienced 
in a friend or relative who shows out of character 

aggressive behaviour when they have imbibed 
alcohol [23]. A FADS2 variant leads to higher IQ 
in some people, but only if they were breast fed. 
A 5HTT variant gives rise to depression, but only 
where pronounced childhood trauma was present. 
What we see here is that genes create specific out-
comes, but it is dependent on the environment and 
therefore it is useless to ask what one does outside 
the context of the other.

There is no species on Earth that lives in as diverse 
circumstances and environments as humans, where 
we are somewhat freed up from the deterministic 
powers of genes. Our ancestor's evolution impacts 
how we behave even today: cultures are created in 
response to environment. For example, it is statis-
tically true that desert-dwelling peoples are more 
likely to invent monotheistic religions, a belief in 
an afterlife and have top-down hierarchical social 
structures. Warrior status is often of high impor-
tance in such societies, and warfare was more 
common in these desert pastoral communities 
than in rainforest hunter-gather communities. 
Rainforest-dwelling peoples typically invented 
polytheistic religions and much more egalitarian 
social structures without such a strong procliv-
ity for warfare. This correlates precisely with the 
findings put forth by James DeMeo in his book 
Saharasia, focused on areas of rapid and extreme 
climate change, which we shall consider shortly.

Population densities also have had lasting impact 
on our cultural fabric. In most small hunter-gatherer 
tribes, the Gods appear to be generally indifferent 
to human activity. When people started living at 
high densities in close quarters with total strang-
ers, i.e. large villages, towns and cities, moralising 
Gods appeared. It would appear that Gods that 
in some way monitor and police human activity 
become needed as people started to interact more 
anonymously with strangers. The vulnerability of 
people living in different social constellations is also 
directly linked to environment. For forest-dwelling 
people the necessary resources for their survival 
were surrounding them everywhere throughout 
their environment, meaning nobody could steal 
their ‘wealth’ directly without conquering the entire 
people. Likewise, horticultural societies had some 
stability through the security of their food supply, 
in that it is generally impractical to steal whole 
fields of crops undetected. This is not the case for 
pastoral societies, whose herds were always vulner-
able from stealing, simply because their animals 
had four legs of their own. Interestingly, it is these 
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pastoral communities that have the most embed-
ded tendencies towards violent retribution when 
social norm’s are transgressed, and also tend to 
have social structures built around lavish hospital-
ity to strangers. Stepping out of the cultural norms 
had highest risks in such cultures due to the drastic 
potential consequences in parts of the world where 
only livestock could reliably feed the people. [22]

Different ecosystems influence how we have 
come to live, creating different cultures that influ-
ence all areas of our lives without us perhaps 
paying it any mind today, yet it bears influence on 
everything we do. From the moment you are born, 
what you consider ‘right’ or ‘wrong’ for want of a 
simple way of putting it, the purpose of life and 
what happens when you die, down to the details of 
what information your brain takes in in response 
to stimuli is all influenced by the long history of 
coevolution between environment, culture, genet-
ics and your brain. 

THE ARRIvAl of AgRICulTuRE

When agriculture arrived at least 10,000 years ago, 
we see further profound changes in society. It is 
only through the surpluses that agriculture affords 
that people were able to specialise and hone skills 
with fire, arguably what set us apart as a species 
besides our advanced telencephalon and opposable 
thumb. Think about everything in your house; 
nearly everything present is produced in some way 
through fire. Fire also allowed us to then create 
diverse tools, materials and advanced technologies. 
Living in dense concentrations is only possible with 
a large (and somewhat storable) food supply, and 
these surpluses led to the specialisations involved 
with developing language, law, governance and 
education, etc. We no doubt often take for granted 
the fact that someone else grows our food, even 
those of us producing food in some part, and 
yet industrial agriculture is the most destructive 
industry on the planet today. 

About 13,000 years ago, there was an ice age over 
northern Europe that led to a period of prolonged 
drought in what is now the Middle East for about 
2,000 years. Emerging evidence suggests that the 
widespread downfall of megafauna was not actually 
linked to humans as the dominant narrative sug-
gests. Whilst Africa maintained perhaps 80% of the 
large animals, the Americas certainly lost 75% of 
theirs. Our perspective on the past will keep widen-
ing, and it is fascinating to think that we have been 

‘human’ for 200,000 years at least, and so it is likely 
we had built advanced civilisations long before what 
we commonly believe at present. Regardless, fires 
on a continental scale evidently raged around this 
time and could well have been caused by asteroidal 
impact. Evidence is emerging suggesting much of 
the Americas was burning. Whatever the case may 
be, global temperatures changed and it got very dry 
in the Middle East regions that were once the most 
abundant and fertile landscapes on the planet. 

Everyone has heard of the Fertile Crescent and 
it is from this region that many of our primary 
agricultural crops and animals species that we 
rely on around the world today have come from. 
We see evidence of people settling down next to 
water for the first time in history, through evidence 
of granaries, such as 11,000 year old remains in 
Dra in southern Jordan. All wheat and barley 
originates back to what is commonly referred to 
as Mesopotamia in the ancient world, and these 
are now crops that have spread all over the world 
with 134 million tons of wheat grown in China 
alone each year. But these areas were savannah 
landscapes, with wide-spaced trees and shrubs over 
grasslands and extremely large amounts of animals. 
What is interesting looking back at the history of 
agriculture is to see the pattern language of the spe-
cies of plants and animals that spread out through 
the landscape. Of the estimated 2 million species 
of animals, only 14 have been truly domesticated. 
These include the cow, sheep, goat, pig, water buf-
falo, camel and llamas, etc. After 10,000 years of 
domesticating animals you can assume that humans 
have tried to domesticate everything possible, and 
interestingly all of the primary domesticated ani-
mals share a similar pattern language. Combined 
with the geographical situation, we can see that it 
is perhaps no surprise that Europeans have become 
such a dominant culture in the later part of our his-
tory. It is obviously not very energy-efficient to try 
and raise carnivores that would also need a constant 
food supply, and for the most part insects, fish and 
birds are not very efficient in terms of domestica-
tion. Obviously, the chicken has become a globally 
important bird, originally coming from Indonesia 
and China giving us the two main types of chicken; 
the tall, scraggly jungle bird that can run really fast 
through bamboo thickets and the more dumpy, 
large Chinese breeds that we see in our Western 
countries. Larger animals gave humans the ability 
to have storable protein, hides that allowed them 
to live further north in colder climates, as well as 
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draft power to pull a plough: allowing one person 
to grow grains and feed many people. If we look 
to places like Papua New Guinea, there is evidence 
of farming there for at least the past 40,000 years. 
In the tropics you only found subsistence agricul-
tures where everything is done by hand. There was 
no storable protein source and their culture was 
largely based on taro as a staple starch crop. Taro 
is a big bulbous tuber crop with large heart-shaped 
leaves, and these need to be divided and planted 
individually by hand. The pattern language is quite 
unlike a grain crop, which could be broadcast over 
a large area. Taro is also highly perishable and can-
not be stored. Whilst there were pigs in this area 
of the world, arriving around 5,000 yrs ago from 
China, this was 5,000 years or so after pigs were 
commonly domesticated in the Middle East. Pigs 
are clearly a very useful animal for protein and 
fat, but they are quite unlike some of the other key 
domesticated species in that you need to kill them 
to harvest the protein. This is quite different from 
a cow, for example, which you can milk and store 
fat and protein, or take blood regularly as is still 
practiced by tribal pastoralists in Africa today. All 
of this contributes to the fact that these cultures 
never created ‘advanced civilisations’ as we would 
define them. 

About the time of the Ice Age (c.11,500 – c. 11,700 
years ago), as the climate became extremely dry in 
the region, people were also living a hunter-gath-
erer lifestyle before having to settle down suddenly 
next to water bodies in prolonged severe drought. 
We see that barley and wheat both originate from 
Mesopotamia. These are interesting grains because 
they are storable and they are also quite high in 
protein. Whilst today we see just 5 crops making up 
over 70% of global food (rice, wheat, corn, potato 
and barley), even 50 years ago that would have been 
maybe 10 or more, including millets and sorghum, 
etc. It has only been a very small and concentrated 
number of species of plants and animals that spread 
throughout global agriculture, and the major-
ity have come from this area. This is where cows, 
sheep, goats, pigs and horses originate. Beyond 
milk or meat, most of these animals provide skins, 
and the largest provided draft power and transport. 
It is really the animal surpluses that have led to the 
greatest expressions of civilisation as we know it. 
Certainly places like Sweden could never have been 
inhabited without animal products.

Around this time, there were large cultures 
living in South America built around complex 

multi-species polycultures based on staples such as 
corn, bean and squash. Yet there were limitations 
in terms of animal surpluses. There were llamas in 
this region, but these provided no draft power and 
could not be ridden. In North America, you had 
the great grasslands, which are now largely deserti-
fied. When Europeans first moved over to North 
America there were herds of 60 – 100 million bison 
running around the plains, driving the grassland 
ecology. Now the bison have become pretty much 
extinct and most of this area is now heavily eroded. 
Those animals were key to keeping that grassland 
ecology thriving and yet despite such a huge food 
resource there were no great civilisations in this 
part of the world, and people lived nomadically in 
a hunter-gatherer lifestyle where you had to spend 
a lot of your energy hunting down food.

In Africa, in areas that are now desertified, there 
were once thriving savannah landscapes. There 
were large animals such as elephants and zebras, 
but these creatures were never domesticated. 
Zebras are far too flighty from their co-evolution 
with ferocious predators, and have never pulled 
a plough or been ridden into battle. The African 
elephant has an angry temperament and has not 
been utilised despite people’s efforts. The smaller 
elephants found in India are utilised for logging 
and transport but they are not domesticated in the 
strict sense of the pattern language we generally 
see. Each elephant that works in India and south 
east Asia has to be tamed individually, and they 
take a very long time to reach sexual maturity (up 
to 15 years). 

All the animals that fit the bill for ideal use by 
humans are all herbivores (save the omnivorous 
pig, which perhaps makes up for the lack of other 
yields through his ability to eat everything) and 
they are all social animals. They are not trying to 
kill or eat humans. They are all hierarchical, and 
that is really important because if you can control 
the lead cow, for example, you can control 500 
cows as a single person. They are also reproduc-
ing within 1 – 3 years from birth, so are relatively 
quick to yield ‘profit’ in this regard. These are 
key patterns of some of our primary animals that 
we farm today. It is no surprise that the earliest 
signs of fire specialisation are found in the part 
of the world these animals originated, with some 
of the earliest lime-based plasters found here. The 
Nabataean tribes there were able to harvest water 
in this most testing of landscapes, essentially 
making the silk route viable. These were really 
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skilful people that had a rough form of concrete 
several thousand years before the Romans and the 
Greeks. This development of specialised skills can 
only be facilitated and accelerated by agricultural 
surpluses.

Around the globe across the same lines of lati-
tude the daylight length is automatically the same, 
which means you end up getting similar vegeta-
tion types. A similar vegetation type and daylight 
length allowed the easeful spread of these species 
of plants and animals outwards to facilitate some of 
the great civilisations of the ancient world; Göbekli 
Tepe in Turkey, Egypt in North Africa, parts of 
Greece, Rome, etc. All of their civilisations were 
based around the main species of cow, sheep, goat, 
pig, wheat and barley. There was a relatively rapid 
and violent spread of these cultures both to the East 
and West, cultures that could develop advanced 
technologies so that when the Conquistadors went 
to South America, just 800 soldiers on horseback 
armed with metal swords were able to defeat over 
80,000 Peruvian soldiers. Imagine the fear upon 
seeing someone riding on a horse when you have 
never seen an animal of this size before, bear-
ing down on you with a razor sharp metal sword 
at terrifying speed. It would have been totally 
insurmountable. 

When Europeans went to North America, the 
resistance to disease that they had developed from 
spending thousands of years in close contact with 
domesticated animals meant that people yielded 
germs as an agent of warfare. Infected blankets 
handed out as a demonstration of goodwill to the 
native peoples infected them with cowpox, which 
they had had no chance to develop immunity to. 
This essentially led to the eradication of a huge 
amount of the population through this early form 
of biological warfare. [25]

ExTREME ClIMATE CHAngE 

In James DeMeos's ‘Saharasia’ [26], he examines 
the cultures in the area that is now the Sahara and 
Central Asia. He investigated cultures that were 
exposed to extreme and prolonged climate change, 
i.e. from abundant savannah ecosystems with huge 
amounts of livestock, to prolonged extreme drought 
conditions. He explores how matriarchal societies, 
essentially worshipping an abundant female deity, 
suddenly turned to worshipping male vengeful 
deities and became warring societies. Using earth 
penetrating topography as well as archaeological 

evidence, he saw that when the Bosporus flooded, 
sea levels rose up to 150 m in a couple of years. If 
you put yourself into that position, where you have 
spent your entire cultural history in an abundant and 
plentiful environment, and then suddenly your land-
scape is getting flooded and you are retreating uphill 
leaving your village behind, you can easily see how 
those cultures that had these classical plump female 
figurine deities suddenly turned towards small male 
vengeful war masks, etc. in a very short period of time. 
These figurines are found across multiple continents, 
and it is worth to point out that obesity would clearly 
not have been a common problem, that is a modern 
phenomenon created through strange food and 
lifestyle: it was a symbol of abundance and plenty. 
Naturally, their belief in this abundant all supplying 
archetypally female deity was totally undermined 
by rapid and catastrophic changing climatic condi-
tions. The work also looks into studies of some of 
the most extreme armoured patriarchal tendencies 
in cultures in sub-Saharan Africa where the practice 
of female genital mutilation can be found, and even 
babies being born without brain tissue in the areas 
of the world that have suffered prolonged extended 
drought for thousands of years. 

We have a long history of damaging the planet, 
echoed here in the words of Plato from over 2,000 
years ago: “What remains of our once rich land is 
like the body of a  sick man, with the fat and soft 
earth having wasted away and only the bare skel-
eton remaining. Years ago, many of the mountains 
were arable. The valleys that were full of rich soil 
are now marshes. Hills that were once covered 
with forests and produced abundant pasture now 
produce only food for bees. Once the land was 
enriched by annual rains, which were not lost as 
they are now, by flowing from the bare land into the 
sea. Once the soil was deep, it absorbed and kept 
the water, and this water soaked into the hills and 
fed springs and running streams everywhere. Now 
abandoned shrines at these dried up springs attest 
that our description of the land is true.”

MAnAgEMEnT IS KEy

Despite the tragic destruction our tools and man-
agement have yielded, we have all the tools, skills, 
strategies and decision-making frameworks to re-
store soil and planetary ecosystems, to take carbon 
out of the atmosphere and safely return it to the soil 
so it may hold more water and grow more vegeta-
tion and supply an increasing amount of food to 
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over the duration of a 30 year mortgage. We are 
using a mechanism that evolved to deal with very 
short-term physical threat to deal with long-term 
chronic psychological and social stress; and now 
we see that it is extremely common for those of us 
in modern societies to die from long and drawn 
out stress related diseases. Turning on the stress 
response long-term affects appetite and digestion, 
growth of new cell material and affects reproduc-
tive capability. Muscles atrophy when rapid energy 
release is constantly triggered, leading to increased 
risks of diseases such as diabetes. Stress exacerbates 
many diseases such as heart diseases, depression 
and anxiety, cancer and ulcers. 

Farming can certainly be a high-stress profes-
sion, and on the face of it has the highest suicide 
rate of any profession on the planet. This is largely 
offset in most western countries as it is sadly the 
numbers of impoverished farmers unable to keep 
up with debts to chemical companies in developing 
countries that make up a large percentile. Needless 
to say, running a complex business is tough, and 
many farmers in the west suffer increasing pressure 
and burn out, and we must elevate the importance 
of quality of life in agricultures that are fit for the 
future. Regeneration of soils and habitat is the 
foundation on the land, but regeneration must be 
happening on a personal level and within our com-
munities too.

AvoIdIng BuRn ouT

As someone who has maintained a very high level 
of output over many years and has teetered on the 
edge of burnout, I can share some thoughts on the 
matter. First, I should make clear that I chose to take 
on the very high workload of managing this farm 
and the people here whilst living a somewhat public 
life offering education, travelling, consulting and 
sharing a lot of information on different platforms. 
What is clear to me is that burnout is not at all about 
a high workload, it is purely about stress. It is totally 
feasible to maintain a high working capacity and 
never succumb to stress, and so the focus must be 
put on ways to mitigate this if it is something your 
are suffering from. We all respond differently psy-
chologically and biologically when presented with 
the same stimuli, so never waste energy comparing 
yourself to someone else. Instead, get clear about 
your limits and set clear boundaries and structures 
that support that. That is not to say that you should 
not push up against your limits a little, as it takes this 

a growing world population. It is vital that we have 
more farmers on the land working consciously and 
competently with clear hope for their future. Regen-
eration must begin from the soil up, whilst providing 
local communities with incredible quality food. We 
need to put farms back in the middle of our commu-
nities again whilst making an honourable, fulfilling, 
stimulating and economically profitable livelihood.

Our behaviour and conditioning is clearly 
extremely complex and highly nuanced due to fac-
tors we cannot fully understand. This chapter is 
therefore a long way around to the simple conclu-
sion that we must be extremely careful judging 
other people’s actions and behaviour. Just as new 
nutrient and hydrological pathways are created after 
disturbances, our neural networks are also capable 
of extraordinary change. Whilst we can take utmost 
care and responsibility for our own actions, a little 
care and patience for others goes a long way. We 
must be careful to avoid echo chambers and this 
is where integrating and interacting with different 
disciplines is so valuable. We need to accept and 
respond to feedback and understand that their is 
a huge amount of knowledge to draw from across 
all thinking. Tribal thinking keeps most alternative 
movements at the fringe.

It also yields the takeaway not to compare yourself 
to others. We all have unique gifts, strengths and tal-
ents that need to be brought forth for the benefit of 
the whole. One key element that relates to farmers is 
how to excel in our important work in a manner that 
mitigates stress, for stress is more debilitating to our 
brains than perhaps anything else. The stress response 
in mammals is an extremely important evolutionary 
mechanism we often simplify in the notion of ‘flight 
or fight.’ If a gazelle has been attacked by a leopard and 
has its intestines trailing on the ground, it still needs 
to try and escape. The leopard, potentially starving 
to death if it does not make the kill and eat that day, 
needs to ensure the outcome. These are short term 
physical crises which promote a stress response in all 
mammals. There is a massive spike in the secretion 
of adrenaline and other hormones which mobilise 
energy rapidly, the brain becomes sharper and feats 
of extreme athleticism may ensue. This is lasting no 
more than a few minutes typically in nature, and 
then the body recovers and returns to homeostasis.

The trouble with humans is that we can turn on 
the same response mechanism for things we simply 
imagine, and whilst we no longer have any threat of 
being stomped by a marauding herd of woolly mam-
moths, many people show the exact same response 
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experience to define the boundaries. That is part of 
what youth is for, and farming perhaps ought to be 
a young person’s pursuit. Most of the antidotes to 
stress are common sense if you think about them 
for yourself, but they often require re-patterning 
your brain and potentially decades of habits that do 
not support your flourishing and wellbeing.

A good starting point comes back to context. 
Why are you are choosing this life? Revisit your 
Holistic Context if you are not crystal clear on this, 
because ultimately the challenges and hardships of a 
farming life do not need to relate to stress if you are 
engaged in a creative process to move ever closer to 
your context. It is likely there are systems you could 
put in place to support you and those around you to 
eliminate forms of waste and stress that will reduce 
the mental ‘threat.’ If you set yourself on a path 
doing something you are truly passionate about, 
problems are much more likely to be interpreted as 
creative challenges and that line between work, rest 
and play becomes blurred. If you have not put time 
into defining your Holistic Context then start there, 
and then revisit it regularly: you need to be very 
clear on the Why.

Building on from that, you should place a strong 
emphasis on getting your business straightened up. 
Get your accounts in order, plan the season well in 
advance, plan time for meetings and for monitoring 
your plan. Having a clear context and a clear busi-
ness plan is fundamental in avoiding stress, and this 
lies entirely in your own hands. Constant distrac-
tions to both thought and physical activities lead 
to bottlenecks with time, and this is a large cause of 
stress in my experience. Take a business course if 
you know your affairs are not in order and you are 
not sure the best way to organise things. There are 
many online resources and experts who can save 
you a huge amount of time, money and headaches. 
It is unfortunate that this element of farming causes 
the most negative impact on farmers, but ultimately 
you need to take full responsibility in this depart-
ment from the get go. Hire or ask for help if you 
cannot manage. Eliminating tasks you do not enjoy 
from the farm, or delegating them to someone else 
can be an effective way to free up time or focus in on 
the places where your own time is more valuable. 

Part of protecting your boundaries and avoiding 
unwanted interruptions in your planned workflow 
is learning to say ‘no.’ This might be to customers or 
clients, and it might be to friends and family. It can 
be tough, and I have had a very interesting journey 
with this process as I have become increasingly 

‘in demand’ and yet had an increasing number of 
opportunities and projects I want to put my atten-
tion towards. Part of what I find supportive in my 
busy life is scheduling my time, and this relates to 
saying ‘no’ in many ways. In the most intense work-
ing periods, my days might have important tasks 
scheduled into 15 minute blocks that are carefully 
planned out. Whilst some might recoil from such 
a notion, it is how I can optimally manage a dense 
and varied workload without inheriting stress. 
Stress comes when interruptions or distractions 
appear, and I have watched myself become a lot 
more agile in saying ‘no’ and breaking down my 
own conditioning to always try and appease oth-
ers. It is interesting to reflect upon, and relates to 
objectively clarifying to whom and what I wish to 
give my time. The Pareto principle comes to mind: 
economist Vilfredo Pareto's observation that for 
many events, roughly 80% of the effects come from 
20% of the causes.

Spending time before sleeping carefully visualis-
ing the day ahead is a large part of how I organise 
myself in busy times, and the power of this prac-
tice is immense. The brain is able to synthesise 
information whilst you are sleeping and it can be 
breathtaking how much information pops up at the 
right time in place of a calendar or mobile app.

Eating and sleeping well are critical, and highly 
individual. Being lucky enough to have a whole 
human diet of exquisite quality outside my back 
door, this is not something I think much about. 
I do, however, eat only when hungry and never 
until full, and certainly not by social convention. I 
have observed countless times how people tend to 
overeat and their minds appear sluggish as a result. 
By ‘listening’ to my body, I am convinced through 
my experience that the body will clearly desire spe-
cific foods depending on the nutrients it requires 
for optimisation. I also see that I naturally eat less 
when I have more taxing ‘brain’ work at hand. I have 
practised intermittent fasting my whole adult life, 
if somewhat unconsciously. I generally eat twice in 
a day, and I believe we have been taught all kinds 
of nonsense relating to diet. The food pyramid we 
probably all remember, is, in my opinion, upside 
down. By that I mean the primary component 
of our diet should be fats and meats, with some 
vegetables and very little fruit (seasonally), and 
carbohydrates. I am also a firm believer that any 
grains we do consume should be fermented in their 
preparation. This was understood globally, accord-
ing to Sally Fallon in her great book Nourishing 

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



668

Traditions. One thing is clear, processed foods and 
sugar are not meant for human consumption. I am 
deeply grateful to my parents for raising me with-
out these things in my surroundings.

I sleep generally 6 hours a night, which works 
well for me if it is quality sleep. I am not advocat-
ing or attaching much value to my own patterns or 
experiences, I share some here only as I am so often 
asked about it. Our needs are obviously highly 
individual, and most people need more like 8 hours 
sleep. Something that clearly appears to supports 
the body and mind is a regular waking time. My 
experience is that routine waking, regardless of 
the total sleep time is good for my mental clarity. I 
can also see that I have more need to nap when my 
sleep is disturbed, which is regularly as we have a 
small child. My pattern does contribute to getting a 
lot done, as every decade I have a whole additional 
year of waking life on anyone that sleeps for 8 hours 
a day. In the past here in Sweden, people used to 
sleep early and wake up for some hours at 2 – 4 a.m. 
to make love or socialise before sleeping again. 
Sleeping only once in a day is a habit that is not 
shared by most mammals.

I like to eat a meal with fat and protein first thing 
in the morning; my brain and body feel optimal 
with this start, even if it is a small meal. For me, this 
is the most important time to take on fuel for the 
day ahead, hence the reason it is called 'break-fast'. 
In the busiest periods of the year, I often sleep for 
20 minutes in the middle of the day, and I find this 
is highly effective in terms of rejuvenation. I like to 
live in a way that is guided by what my body seems 
to suggest, and I also like to reflect on how our 
ancestors must have dealt with these things. Sitting 
down for 3 regular meals is a very new invention, 
as is eating diverse meals every meal. I eat very 
diversely, but not all at once, and tend to keep meals 
simple. I like to reflect on how, if a hunter-gatherer 
found eggs it would have been in spring, and they 
would have surely eaten a whole clutch and not seen 
them again until the following year. If my body says 
eat pork leg and forget the vegetable sides then I 
tend to oblige. Vegetables are, after all, somewhat 
overrated. I am speaking in jest, but it is clear to me 
that our bodies evolved to eat in such a way. 

Exercise of course relates to eating and sleep-
ing, as well as stress and depression, etc. The 
importance of moving and breathing cannot be 
understated. Farming, done correctly with consid-
eration for ergonomics, is generally great work for 
building real-world functional strength, but having 

an additional cardio-based practice such as run-
ning or swimming is highly supportive. I tend to 
engage more in this in the winter months. I cannot 
speak highly enough of sauna. Not only is it the 
most pleasurable mode of washing and cleansing 
in my experience, the exposure to high heat has 
huge health benefits; directly affecting your blood 
pressure, vascular function, oxidative stress and 
inflammation levels. Studies over 20 years of regu-
lar sauna users show strong links to decrease in all 
cause mortalities with cardiovascular diseases, can-
cer, etc., 2 – 3 times a week over 20 years resulted in 
25% less mortalities, and 4 – 7 times a week up to 40% 
reduction [28]. The high heat (around 80°C being 
typical here) causes the heart to beat as if it was doing 
cardiovascular exercise, resulting in increased blood 
flow. The body responds to intensive heat exposure 
like exercise, with a positive stress response. Certain 
proteins in the body are activated directly by heat 
and they can remain active for weeks and can help 
protect cells from damage. 30 minutes a day is all it 
takes, and we fire the sauna up 7 days a week at the 
farm. Build one!

One piece of advice I can share from my expe-
rience relates to computer screens and actively 
avoiding social media. I was raised with no tele-
vision or media and whilst I resented it as child, 
I was also aware of my keen attention and ability to 
absorb and retain information. I see the negative 
consequences of social media as startlingly scary 
and I am often bemused by how little awareness 
people have of both their indulgence and how it 
is affecting their behaviour. The consequences for 
society will likely take years to fully understand, 
but in the meantime I would recommend mini-
mising screen time if you wish to keep stress levels 
in your brain low. Not only are these platforms 
designed to be addictive, they are also designed 
to change your behaviour, which you will have 
observed if you are not addicted to it. I use these 
mediums strictly to promote my business or share 
information. I am sure many people find my lack 
of engagement or responsiveness frustrating at 
times, but this is just another place I am happy to 
say ‘no’. I am sure the people who used to have 
the patience to wait for mail to arrive by boat over 
many months spoke and thought most carefully.

What you might consider as a foundational sup-
port in taking on a hard life such as farming whilst 
designing low stress in your life is finding a per-
sonal practice that supports you to feel totally well 
and stable regardless of circumstance. I will say no 
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more here in this regard, as this is too personal a 
journey, but began for me sitting cross-legged for 
countless eternities high on mountains in Thailand 
in the Theravadan Buddhist monasteries when I 
turned 20. If a low stress long-term farming life 
is the goal, perhaps the question should be “what 
does it look like to feel totally relaxed and stable 
in the face of adversity?” There are clear ways to 
support yourself to develop your body and mind 
to this end, so find something that works for you. 
Perhaps the next logical step is to cultivate relation-
ships that nourish and support you to remain stable 
in that.

WoRKIng WITH PEoPlE

As an advocate of small diverse farms, the sort of 
future I want to grow old in includes many more 
small farms supplying food to local consumers; 
farms embedded in their communities are the very 
basis of food security. As I have said repeatedly 
this type of farming requires intimate management 
from skilled people working on the ground com-
municating clearly, diligent in their record-keeping 
and managing holistically. The structure with which 
we have set up our farm is complex due to the fact 
that we also serve as a replacement to agricultural 
school for people realising that they will not learn 
the approach to land stewardship that they are 
seeking in those institutions. 

As I outlined in the beginning, we have two 
primary objectives at our farm. First and foremost 
is to restore the soil whilst making a thriving farm 
business. Secondly, and additionally, we see our 
duty as educators is to empower and inform a new 
generation of people getting started smartly on the 
land. Agricultural schools will never keep up with 
the leading development of regenerative agricul-
ture, indeed many of the pioneering farmers I look 
up to and respect never went to agriculture school. 
It is clear we need innovative, creative and entre-
preneurial people to take the reins and forge new 
pathways in their communities. Having witnessed 
firsthand what is taught in agriculture schools, and 
having met hundreds of students coming out of 
agriculture school, I have always wanted our farm 
to be a hub of learning. It has proved very effective 
in that regard, and in many ways my work in this 
area is a more important use of my time than pick-
ing eggs and growing vegetables. That is what I love 
to do, and I purchased this farm actually wanting to 
focus purely on farming, but as an educator I feel 

duty bound with a sense of responsibility that it is 
not easy to shy away from. 

The exhausting life of managing a complex farm 
married with ‘farming’ cohorts of people intensively 
both on my farm, and also at other farms around the 
world an online has started to catch up with me and 
I certainly do not have the energy that I did turning 
30. Writing this aged 37 in a reflective mood, I can 
say I am very proud of the fact that we leveraged the 
learning opportunities in the first years of starting 
up a farm from scratch on a low budget; the results 
of our training participants who have moved onto 
their own businesses have made my overtime very 
worthwhile from my perspective.

So what is the best way to start your farm? There 
are many things we might consider here; simple 
employment, training programs and volunteering. 
Like all things in life there are pros and cons and 
so the skill is to work out which ways of operating 
will work best for you in your unique time, place 
and circumstance. There is no right or wrong way 
to approach this, but you should be clear from the 
outset what each entails. We have engaged workers 
from all of these categories, and there are aspects 
that we enjoy about all of them. Regardless of the 
arrangement, everyone coming to our farm is seek-
ing knowledge and experience. Some are looking to 
network and take space to refine their own plans, and 
some are looking to earn a wage. Whilst employees 
are the most expensive, they require much less time 
inputs than unpaid workers, which is a cost in itself. 
Whilst having volunteers or interns brings a much 
lower direct cost, you will exchange that in time to 
a large degree, and the costs of housing and feeding 
unpaid workers can be very significant too. We feed 
people with exquisite pasture raised meats, eggs and 
dairy and organic and biodynamic whole foods we 
purchase. It is an area we do not skimp on as food is 
the primary reason we farm after all and everything 
works smoother when the body is nourished well.

EMPloyEES

Working with employees is perhaps the most 
efficient way to run a farm, but may lack some of 
the social benefits that come with other ways of 
interacting. As farming can be quite an isolating 
profession, this is something we have considered 
very carefully from the outset, especially as I was 
moving and adjusting to a foreign country. A 
member of staff should bring far more easeful 
management by always showing up on time and 
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working at a high rate of efficiency, as well as man-
aging their own time effectively. Finding people 
worth employing in this type of farming is a poten-
tially challenging matter. Most of the people with 
the skills and working aptitude to succeed usually 
find a way to start their own farms. 

Something I press on people is to challenge 
themselves to do time and motion studies, finding 
the quickest way to complete a task with minimal 
movements and effort, so that they can build up a 
lived experience of what they are capable of. This 
is critical in order for them to go away and create 
a business plan that will work. For people com-
ing into agriculture as a career with no previous 
background, it is likely they are not particularly 
employable from an economic perspective for a few 
months at best, and maybe even a season or more. 
There is a reason why most European farms employ 
Eastern Europeans. It is very easy to dismiss this 

with a casual remark about cheap labour, but that 
is a morally repugnant view in my mind. Having 
observed thousands of people in trainings and 
working situations over many years, it is clear to me 
that most young people today lack discipline, physi-
cal strength, mental awareness and self-motivation 
that lies behind the kind of work ethic you would 
need to succeed alone in farming. At the risk this 
generalisation comes across as rude, it is an unde-
niable pattern from my experience working with 
teams and groups for many years. A lot has changed 
since I was a child, and some of the ‘old -fashioned’ 
qualities instilled in me seem to have lost their 
value. That is something I personally lament, as I 
feel a very strong apprehension when I consider 
how the psychological and moral framework of our 
culture appears to be eroding at an alarming rate. 
From where I stand there seems little in the way of 
a ‘safety net’ for the unintended consequences that 
will play out over the next decades. The inability 
of many young folks to focus their attention one-
pointedly for a sustained period seems to have been 
negatively impacted by the digital era. Situational 
awareness and true observation are traits that 
farm kids probably do not even realise they pos-
sess until coming into contact with less ‘on point’ 
peers. People in many cultures across the planet 
have modes of carrying on communal conversation 
whilst working hard, yet I dismay at times when 
I see conversations distract people from a task at 
hand and within minutes their output drops to 10% 
as their focus is lost.

Most of the Eastern Europeans employed on 
farms around Europe work extremely hard and 
consistently and have tangible practical skills. They 
would not be much use as a hired hand if that were 
not true. The enterprises outlined in this book 
all require good design and a very high degree of 
organisation and consistent hard work in order 
to be economically beneficial to the business. My 
experience of people working at our farm is that it 
can take half a season just to orientate to the farm 
surroundings and everything that is going on here. 
That is the field operations, yet to make these enter-
prises successful the field tasks must fit into the 
working week as well as all the administration and 
sales. I might add here that a farming work week 
is 55 hours to me, and if you are keeping livestock 
that means seven days a week and possibly 365 days 
a year. Good luck being a farmer if you want to run 
a 9  to 5 life. That might work if you grow salad and 

The educational opportunities available at agricultural schools are 
extremely lacking in regards to truly ecologically-focused farming.

There are not enough places in our communities for people to really be 
exposed to food production. Most farms have closed gates.
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arrangement allows you to direct someone to very 
specific tasks. If you have a good sense of the num-
bers and data points in your operations, then you 
will find the leverage points where that employed 
labour is best directed to create economic return. 
You see an indication of this at the end of each 
enterprise sheet throughout this book, with some 
of the enterprises only worth pursuing if you intend 
to put in the labour yourself. It also allows you to 
delegate tasks you might not particularly want to 
focus your energy or time on. This is far more effi-
cient than working with people in an educational 
environment where space, time, money and energy 
need to be allocated to places that do not exist in 
a more conventional working environment. Whilst 
we could run our farm entirely with employees, 
I do not think we would ever choose to do solely 
that, partly due to the educational importance of 
this place, and partly for the social aspects of invit-
ing people into this space. I would never have set 
out simply to farm chickens in rural Sweden, that 
was never the context of the context!

SHoRT-TERM volunTEERS

Volunteers fall at the complete opposite end of the 
spectrum to employees. They are usually seeking 
fun and are willing to contribute to something 
they believe has value. On a short-term basis, 
volunteers are only suited to simple tasks or well 
organised projects where they do not need micro-
management. This can be difficult to organise until 
you see first hand the skill sets that people bring. I 
have personally seen so many written applications 
that do not match up with the reality in front of me. 
One time a ‘certified chain saw professional’ was 
teaching a group of interns to carve wood wearing 
open toe sandals and cutting close towards their 
foot. Needless to say, they never touched a saw 
again. Because of many such experiences in the 
past half of my life, for I organised working groups 
at different times in different situations for a decade 
before starting this farm, I am usually unwilling 
to work with volunteers other than in a structured 
and committed role that lasts an entire season at 
our farm. Working with short-term volunteers is 
usually more effort and risk than it is worth in an 
operation such as our own, other than for menial 
tasks. It relates back to a basic level of experience 
with what you are working with, as this is what 
informs the understanding of the key critical points 
in management. You cannot train someone in all the 

sprouts within the city limits, but that is not exactly 
what I refer to as farming. 

If you are taking on staff, you will need to analyse 
the numbers very carefully to see what the business 
can afford to pay with all the relevant taxes, insur-
ances, etc. If you are starting out from scratch and 
do not have an established customer base, it can be 
very challenging to pay any additional salaries in 
the first year or two when you may be drawing very 
little for yourself. In building up a small scale farm-
ing business with the avoidance of large debts, you 
should think creatively about the forms of capital 
you are able to trade. 

In our personal circumstance it can be hard to 
find employees in a country where the social pay-
ments and quality of life are at a level where most 
young people shun the idea of hard physical work 
over long hours, especially in a country where 
typical work weeks are 30 – 40 hours. This is com-
pounded by the fact that I only need employees for 
six months of the year, given that our winter opera-
tions take an hour a day typically. We have ended 
up employing people from elsewhere in Europe, 
although partly as we want to offer work to people 
we know and have built working relationships with. 
At the full production capacity that I think our 
market can bear we need the equivalent of three 
full-time people year-round. With employment 
taxes at 31.42% in Sweden and mainly 6 – 7 months 
to produce products (save microgreens and eggs), it 
is tight. Perhaps the biggest trouble in our particular 
context is the fact that I am training all of the best 
people to go and start their own operations. The 
people I invest most of my time into are the people I 
see have the greatest capacity for success, and so we 
find ourselves in a paradox: we are training people 
to leave and sometimes training our competitors. 
That is no real issue, in fact it is a joy and the deeper 
part of my work and purpose, but I share it here for 
perspective and context.

Having employees and paying salaries will be the 
biggest cost to most businesses, but think carefully 
about the benefits it also affords. The most impor-
tant elements being the degree of security if you fall 
sick, your child is sick or you wish to take a holiday. 
On a more day-to-day level this also has important 
implications to having weekends off work as fam-
ily time, for example. It also pays to have others 
to bounce ideas and plans with. This has a major 
influence on quality of life, which we are still hav-
ing to work on continuously to achieve balance.
The clarity of the relationship with an employment 
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that operate with a large volume of volunteers 
passing through require a dedicated person just to 
coordinate those people. Whilst this is not a way I 
would consider operating, I also know many farms 
that have accepted people through Work Away or 
Wwoof and had a lot of fun and good experiences 
through that. It depends on the purpose and what 
tasks you intend for them to work with.

EduCATIon PRogRAMMES

I think long-term placements lasting the entire 
season are an optimal and well-balanced 
arrangement for all involved. The extended com-
mitment demonstrates more readily that this is 
someone who has decided to make farming a career, 
or at least sincerely test that out. Their curiosity and 
openness to learn and soak in the details is vastly 
different from someone ‘testing the water’. Someone 
that turns up and is willing to step up when needed 
and shows himself or herself as teachable is also 
much more fun to interact with, and leaves with 
far more insight gained. The time I am willing to 
invest in someone is proportional to the effort and 
responsiveness they demonstrate. We make it very 
clear that we are not interested in spoon-feeding 
people, as armchair learners are unlikely to take 
on the risk, cost and workload of starting a career 
in farming. I am much more willing to spend 
evenings showing someone spreadsheets and back 
end operations when I can see their brain ticking, 
they are taking notes and come back to me the next 
day to check in about the research they stayed up at 
night doing on their local tool supplier.

After a few months, the right person has got to 
grips with the operation and the tasks and workflow 
and becomes a productive and reliable member of 
the team, which then balances out the time and cost 
of training them. Our long-term placements have 
included both a voluntary core team who receive 
food and accommodation and work alongside our-
selves and our employees, and interns who are on a 
highly structured and targeted learning experience 
led by myself primarily, with other guest teachers for 
short trainings at the farm or via video conference. 
Whilst we take on some of the basic day-to-day 
chores regarding animals and the market gardens 
together, I would hardly describe their input as 
equitable to labour. The programme is designed in a 
way that the work is very much focused on specific 
learning outcomes and I am leading them through 
a blend of intensive class study and practical 

aspects of what is going on in the place as diverse 
as ours without months of intensive interaction. 
Performing specific chores is one thing, but having 
the insight and awareness to be able to think for 
yourself comes with experience that many coming 
into this field do not possess.

As my knowledge and experience has grown, 
I have found that I am increasingly interested in 
passing it on to people who I know will make the 
most use of it, and in that way I am not interested 
in serving everyone. It is a practical reality that 
has come about from having so much on my plate 
along with my clear educational objectives. I have 
said for many years that if you want to get into this 
kind of farming for yourself, the very best way to 
learn is to spend a season or two at a place excelling 
in whatever it is that you want to do. That way you 
can see for yourself, in your own direct experience, 
what the enterprise and operation entails. Far more 
optimal would be to find a place excelling in what 
it is you want to do, that is managed by someone 
who also excels in his or her ability to communicate 
the right information. This is often a big chal-
lenge as there are few places that seem to combine 
both. Often people that excel in education are not 
practising in the field, and this severely limits (or 
eliminates) the transmission the important details 
that make the systems work. On the other hand, you 
have incredible producers who have limited ability 
to share their knowledge and experience effectively. 
The feedback we receive regarding both these ele-
ments has certainly brought me a very strong sense 
of responsibility that imbues my life and work and 
the subsequent choices I make.

I do not take that responsibility lightly, and sleep 
far less than I ought to during the summer months 
in order to be able to offer the calibre of program-
ming that we have consistently delivered over many 
years. For this reason I am usually not willing to 
work with people who are not willing to reciprocate 
with their commitment and input. 

Bear in mind that if you want to work with a lot 
of short-term volunteers, which does offer a lower 
cost and potentially very fun way to start up, you 
will be spending a huge amount of time manag-
ing and orientating people. Create some very clear 
expectations and guidelines, and plan well ahead. 
You should be very clear that this is something you 
want to spend your time doing, and have the basic 
infrastructure in place to be able to accommodate 
people comfortably in a way that does not intrude 
into your own life. Most of the places I have seen 
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experience over 10 to 12 weeks, which is extremely 
input-intensive and quite exhausting. The design of 
the program came around as a springboard, if you 
like, aimed at serving people that decided not to go 
to agriculture school, where there were simply no 
other options other than short courses that cannot 
yield the same results as they are knowledge-based, 
not experiential. Not everyone participating in 
the past years came with the intention of starting 
their own operation, but generally the results have 
been remarkable. A relatively high percentage of 
our training participants (25-35 %), have gone on 
to create farm businesses, and many fruitful col-
laborations have come about directly because of the 
program.

Personally I think our core team have always 
learned far more, both from seeing the entire sea-
son through and also being privy to more of the 
behind-the-scenes tasks that account for a lot of 
what farming involves. The exchange that can hap-
pen over an entire season is generally incredibly 
rewarding in both directions. In fact, I do not think 
I would consider having people for a shorter amount 
of time. If someone is serious about going into this 
as a business, they need to understand the design, 
practical implementation and management of the 
systems with all the nuances that can only be cap-
tured through direct experience. To get your head 
around the record keeping, decision-making, sales 
and accounting takes more time if you have no back-
ground with that. Sometimes the outcome of the 
program includes people getting clear for themselves 
that this is not a life for them, and that is also a very 
successful outcome.

Long-term positions are something that you 
may choose to offer, but understand that it is your 
knowledge and experience that you are trading. 
This does not necessarily require any intensive 
classroom-based education, which is a large part 
of why we charge for such programmes. However, 
more time should be invested into careful mentor-
ing and working side by side in the management of 
daily and weekly tasks. We share resources such as 
planning sheets, legal documents, our library, etc., 
and invite people to adapt resources to their own 
circumstance and develop land and business plans 
over their stay for considered feedback and reflec-
tion. Whenever we prioritise having more people 
than are needed to purely carry out operations, 
it opens up the space for deeper bonds, personal 
development and preparing detailed plans to go off 
and start a business for themselves. It obviously has 

The connections and interactions from our long term trainings have 
had lasting impact of many people who now have a career in farming.

People need guidance in working farms: places to touch, feel, taste and 
smell everything involved in the day to day operations.

Educating farmers takes time: 1 – 3 seasons with the right mentorship.
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costs, which are surprisingly high, but this is my pre-
ferred way to operate, as the benefits and outcomes 
are greater than any other approach in my mind for 
multiple reasons. I have witnessed the beginnings of 
many lifelong friendships, business collaborations 
and we have seen marriages and even a baby come 
from our programmes. Indeed, our own son Ragnar 
was born in a water birth on the farm in the middle 
of an internship. That is another story, but it was an 
incredible and supportive group and that made it 
feel possible.

A higher degree of infrastructure is needed to 
house people longer term: simple but warm and 
comfortable housing, a nice sauna, fast internet, a 
washing machine and incredible food are the bare 
minimum. Finding a balance of how to include 
such guests into your family life whilst maintaining 
boundaries is a challenge many people I have spoken 
to have faced. It is still something we are working on 
ourselves, having sacrificed almost all of our per-
sonal privacy in the initial years. Of course that will 
look different to different people, but it is certainly 
something to discuss and outline very clearly before 
you invite people in.

Whilst we open the farm gates to customers and 
interested people 2 or 3 times a year for a free guided 
tour, we keep firm boundaries and a closed gate to 
drop-in visitors. To some, it seems that places like 
this should be open as resources to all, and I have 
strictly turned away more than a handful of people 
who have shown up uninvited asking to be toured 
around whilst we are catching a lunch break on a 
hectic slaughter day. I believe it has something to 
do with the thinking in parts of the alternative 
community. I have woken up at 6 a.m. to find pho-
tographers walking around in my back garden, and 
people with dogs walking through fields with live-
stock, curious to just ‘take a look.’ It baffles me, as 
we are a family home and private farm, and I always 
wonder how they would feel given the reverse 
scenario! We are strict in upholding some degree 
of boundaries purely to maintain a small amount 
of privacy for our family and to make the best use 
of out time in the way we chose. Whilst there have 
been a couple of disgruntled visitors who did not 
read our clear policy above the directions of how to 
reach the farm, I think it very fair all things con-
sidered. Whilst many will not have the element of 
‘public life’ that our activities have created, it may 
become an important consideration in how to navi-
gate working with people to be of most benefit with 
the limited resources at hand. 

Running intensive educational programmes 
requires an incredible amount of input, along with 
complexities that arrive legally if people are pay-
ing for training at the farm. Suddenly, you need a 
certified commercial kitchen as well as a suitable 
insurance policy. People also arrive with their 
unique expectations if they are participating in more 
official training. Being explicit in your communica-
tions prior to such events it is very important for 
both parties. We have put a lot of thought time into 
this over the years, because it comes with its own 
expenses and risks. You would be foolish to think 
this is an easy way to generate income, a better 
way to think about it is perhaps a way to cash flow 
certain elements of the farm faster at best. People 
making money out of education run short trainings 
where there is little responsibility, cost and minimal 
risk. Longer-term trainings require a certain level of 
experience and expertise as well as an ability in edu-
cation and come with much higher costs associated 
with housing, entertaining and feeding people. It is 
certainly not for the fainthearted!

ClARIfy youR oBJECTIvES  
And ExPECTATIonS 

My approach to mentorship has some degree of 
‘tough love,’ a delicate balance of tit-for-tat that 
has come about as a response to my observation 
and perception of primarily young adults. Sadly, I 
think it is generally true to say that younger folks 
do not often find effective teachers or mentors in 
their lives. Many I meet cannot recall a single one. 
That is tragic, yet apparently all too common. Hard 
work, responsibility and discipline are constructive 
and directive for people, especially those desiring 
to forge a career that is as difficult as small-scale 
farming. We balance that with play and recreation in 
a way you could not facilitate in a more conventional 
learning environment, and that is a key element for 
sustaining our programmes and the culture and 
environment we create here in the summer months.

Regardless of how you decide to operate, ulti-
mately, the buck stops with you. It is you that have 
to pay for new power tools because someone forgot 
them out in the rain. It is you that have to stay up till 
10 p.m. fixing fencing connections that got damaged 
by improper use. It is you that will probably miss 
meals when supplies are needed from town, and it 
is you that have to clean up and pack down all the 
things others forgot. It is no good to choose to be 
a victim to circumstance, I chose to do everything 
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I am doing very carefully at out farm due to my 
desire to create the opportunities people find so 
hard to come across as they decide to come into 
regenerative agriculture. We see our future relies 
on each one of us getting powered up to use our 
unique strength, gifts and talents for the benefit of 
all, and this is one way we are able to contribute in 
a manner that feels tangible and direct. 

We orientate people to how we relate to our farm 
and everything that happens here clearly before 
they even set foot on the farm. We have clear expec-
tations for conduct, personal responsibilities and 
communication that apply to anyon: an employee, 
volunteer or course participant. Having worked 
with groups in the ‘alternative space’ for over 15 
years, I have learnt to be careful in the outward 
presentation and communication of my work. If 
you are inviting people to participate in any way at 
your farm, the images, words, videos and branding 
all influence the type of people that show up. We 
lay our perspective out clearly with explanation 
of our context as a way to help screen out people 
who are looking for a different kind of experience. 
You might not see the need for such an approach in 
your circumstance, but I share a little of my expe-
rience and perspective as it may help inform how 
you approach people in your operation. There is 
no right or wrong way to go about things, and my 
ideas are not so important. I am interested to share 
what I have become clear about, and think it is very 
important that everyone gets clear for themselves. 

We have found that it is most effective to simply 
demonstrate the behaviour, conduct and culture 
we wish for everyone. Employees and people on 
long-term learning placements are essentially rep-
resentatives of the farm: their activities and how 
they interact with our community can live on long 
after they have left. We screen people carefully for 
these positions to make sure we are aligned in a 
basic way. Despite making a lot of space and time 
for people and their individual learning and per-
sonal needs, for us, the farm always comes first. 
Ridgedale primarily exists as a local high quality 
food-producing farm. The extent of the personal 
time and space we have sacrificed for 6 months 
each season to really empower people that come 
to learn here was never planned for the long 
haul. We relate to the first establishment years 
as a special period where everything was being 
built from scratch, and the learning opportunities 
were unique and wide open. As we have entered a 
more regular management phase with a focus on 

the finer points of management of the operations, 
we have put more boundaries in place to ensure 
more balance for our private and family life. We 
still extend a lot of time to people on a daily basis 
with education and sharing information and our 
approach remains somewhat of a high-risk way to 
run a farm, and so to allow this to function we do 
expect an appropriate level of responsiveness and 
responsibility from anyone coming to the farm.
As we are primarily excited to support people that 
have committed to go into farming professionally 
through offering an immersion into what it takes 
to design and manage productive and integrated 
systems, we give people as much responsibility 
as we think they can manage effectively, and will 
give more or less as deemed appropriate over time. 
We put basic daily and weekly tasks in rotation 
so everyone is responsible for the care and nour-
ishment of the whole. 

It costs much more than you probably imagine 
to host people longer term, but this kind of longer 
term intensive training is vital, and the new farm-
ers we have created proves the efficacy. Essentially, 
it is your responsibility to create the conditions to 
draw people with the right attitude; it is the most 
important thing they can arrive with. It also comes 
with the occasional burden of having to ask people 
to leave if they are not respectful and responsive.

It is vital to us that people spend time reflecting 
on what it is they wish to gain from their time with 
us, what is expected from them and how they can 
benefit the whole. Having people write this out, i.e. 
develop their Holistic Context, can be a great way 
to connect people when they arrive as well as some-
thing to reflect on over time to review progress. 

Aside from a growing family life, we consult to 
other businesses, run a tool company and I run 
educational activities outside of the farm gates. 
We always show up and give it everything, so we 
expect that from everyone else to. If people are 
late up or not paying attention, we will not extend 
our limited time to respond to questions regard-
ing things we have already covered. We would 
obviously rather give our limited time to those we 
can see are proactive and engaged, for they are the 
folks our experience has proven go on to do great 
things with what they learn with us. We create a 
culture of positive solutions focus. We work hard 
and learn a lot by doing as well as studying. It is all 
about reciprocating. When people are connected 
through the motivation to benefit all through their 
actions and words then everything works smoothly 
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and easefully, even in the most challenging circum-
stances. Our project has been a living testimony to 
this. There is nothing we cannot achieve together 
when working effectively together. It has been our 
experience that most people naturally support and 
lift each other into this way of relating without it 
being talked about. It becomes obvious to people 
what behaviour and speech is appropriate and val-
ued. It goes hand in hand with the responsibilities 
that are entrusted to people on the farm. I guess it is 
an element of mentoring; aptitude and attitude are 
just as important as any practical skill or specialist 
knowledge. When we give instructions and delegate 
responsibilities we are putting trust in people to fully 
manage it as it were their own. We are strict about 
returning tools, cleaning things properly and fixing 
anything that gets damaged. It becomes apparent 
that sometimes the valuable take-homes are not 
always the learning people wanted or expected 
that day, but the feedback shows that many little 
valuable lessons stick with people for many years 
as they form their own protocols and work flows. 
We are encouraging people to go deeply into how 
they motivate themselves. What is it like to always 
be up first to begin the morning chores? To clean 
the tools someone else forgot, or brush the floor of 
the workshop that someone left in a mess? How can 
I be of benefit here?

There is always a delicate balance between letting 
people make mistakes for themselves and restrict-
ing experimentation. When we instruct people in 

a task or management procedure, we expect them 
to follow these instructions meticulously and per-
fect the systems we are working with. In the first 
months, we are not particularly open to changing 
any of our operations; generally, it is true to say that 
we have thought about what and how we are doing 
more than anyone else possibly could, and the 
assumption is that we have based it on our experi-
ence over time. It is also our experience repeatedly 
that when our routine procedures are not followed 
closely, things get broken, worn, damaged and lost. 
After proving themselves in the field, we start to 
invite people to contribute to decision-making, 
design exploration and reviewing procedures. This 
is always more effective when someone has really 
embedded themselves here and truly understands 
the wider context for what, when, how, where and 
why they are doing what they are doing. By being 
a useful and proactive team member, this increase 
in engagement and responsibility brings even more 
focus and commitment: that person is truly taking 
ownership of their experience in a way much more 
akin to doing it for themselves. This is a phase of 
blossoming, where someone starts to exude leader-
ship and take his or her learning to a new level. It is 
a process that works best incrementally, and I have 
worked with many folks over multiple years in this 
way. It is a very mutually rewarding working and 
learning relationship.

gRoWIng fARMERS

A big part of leading successfully, whether it is a 
team of employees, volunteers or through a learning 
program is ‘full immersion’. By that I mean being 
right in the centre of operations with your finger 
constantly on the pulse. I have seen so many farms 
and projects around the world where the primary 
decision-makers controlling finances and field 
operations are either lacking knowledge or expe-
rience or are not optimal workers. Our farm has 
developed fast due to a clear context, lots of hard 
work and the fact that we personally drive it from 
the middle. There is a massive psychological dif-
ference to day-to-day operations when I am always 
first up, last to finish work and always willing to 
clean up after someone else. Passion is contagious. 
It is these actions that naturally inspire others 
motivation, and a work flow can be created effort-
lessly and without words in this way. It is another 
reason why I personally enjoy working with people 
on an educational level as opposed to purely living 

Many past students go on to form amazing working partnerships 
and many lifelong friendships have been formed from working 
and learning intensively for a  season together at our farm.  
Image courtesy J.M. Fortier.
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actions must be aligned with your words, for that 
is the basis of trust that fosters true learning. We 
need far more open sharing from existing farmers 
in order to build up a new generation of effective 
small farmers. You need to put in a lot of additional 
work to document and share this type of infor-
mation. For me, it is the responsibility of anyone 
planning to teach and will spread good information 
much faster: provide the data.

Whilst I will always demonstrate the level of 
speed, care and detail required for every task at the 
farm and encourage others to challenge themselves 
to find their limits, I am very clear that it is not 
my work to motivate people. In fact, you cannot 
motivate anyone. You might be able to inspire a dif-
ferent way of relating by consistently demonstrating 
punctuality, efficiency, competence and reliability, 
but if someone is not purposefully self-motivated 
there is little that can be gained until they chose a 
different course. One of my main goals is having 
people explore their personal performance limits is 
to use our farm as a unique opportunity to define 
their capacity in their direct experience so they can 
effectively go off and write a business plan. Tangible 
skills are relatively easier to gain than changing 
our patterned ways of thinking and behaving; 
discipline, awareness and attitude are much more 
useful foundations and can rub off on each other 
in the right setting. The aim of the programmes is 
for people to become confident about their unique 
abilities and a sense of where and what they can 
‘push’ to make something happen in their life and 
identify clear objectives to widen their learning 
holistically. People often need prompting to look 
at their weakest areas, as perhaps these are more 
uncomfortable or have the least visible returns. Yet 
all of these are vital qualities for anyone starting a 
business, and particularly a farming business. This 
experiential knowing and personal development 
comes around partly by having a little bit more 
space for this nature of enquiry with the way we 
have set up our farm. I love it, especially when our 
training participants create their own business plans 
and they are achievable and matched realistically to 
their observed capacities. I am continually grateful 
for the feedback loop that affirms the importance of 
the space we are offering, and why I have invested 
so much energy into them.

Creating a nurturing space for group learning 
requires a keen sense of when to open up enquiry, 
and, likewise, when to shut it down. That includes 
when to elevate a quiet person, when to shut down 

an isolated farm life with employees. Not only are 
we offering a level of agricultural and ecological 
training not available in any institution: personal 
development is a huge aspect of further success in 
life and business and something that I know has 
benefitted people from the words coming back.

My roles at the farm are perhaps a little odd 
because of our longer term placements supporting 
particularly young folks: at different moments, I 
might be a peer, brother, father, educator, counsellor 
or mentor figure. Leading involves always bearing a 
double-edged sword. Whilst there are undeniable 
positive benefits that come from such a position, 
you also have to be willing to expose yourself to 
blame, misinterpretation and all manner of strange 
projections from people you may have little respect 
for. It is important to be aware of what you open 
yourself up to and who you allow into your space. 
It can be an isolating role and experience, as very 
often people want something from you as opposed 
to having something genuine to offer you. People 
also typically project, for better or for worse, onto 
someone in such a role. I do not wish to come across 
as unnecessarily cynical; I think it is important 
to consider all facets carefully and consider your 
intentions if you are putting yourself ‘out there’. A 
peer group, even operating remotely, made up of 
people that can relate to your experience directly 
through their own can be extremely supportive. 

Ultimately, mentoring folks requires knowing 
where you are going. When you have a clear pur-
pose, a clear context and have a fierce willingness 
to face unknowns, take risks and step outside the 
box then you become worth following to people. 
Everyone is patterned by default to contribute 
to the benefit of all: that is the most basic pattern 
of life that I have ever seen. Having the ability to 
communicate about your sense of purpose and the 
meaning you find in the work you are doing speaks 
directly to other peoples sense of purpose. People 
generally need a gentle ‘kick up the backside’, as it 
were, when it comes to taking the not-so-casual 
leap into a career in farming. 

People need to know that agriculture is some-
thing worth doing, usually in a way that contributes 
to them and their family directly, but often also in 
the context of their community, which might even 
be global in these days. This is where the three legs 
of the stool in Holistic Management are relevant: 
the ecological, economical and social aspects. That 
means if you want to lead people, you need to dem-
onstrate and share around all of these aspects. Your 
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a loud person. It includes a sense of when to stop 
and plan, and when to stop discussing and act. 
Having a solutions focused outlook is something 
that either you maintained from childhood or 
managed to recover from years of deconditioning 
in later life. Some really intense and diverse expe-
riences in my adult life, which began with leaving 
home at a  tender young age helped me confront 
giving up the right to be a victim to circumstance. 
I have also trained in various aspects of facilitation, 
community building and personal development 
which helps in generally being able to see past my 
own needs to consider what is of most benefit to 
all. I  take quite a  hands-off approach to teams at 
the farm in many ways: letting people organise into 
their own constellation or hierarchy in a group set-
ting. I am always ready to step back as a peer when 
I see it is of benefit, although there is never really 
the possibility to be a true peer when your position 
comes with a  role of authority, such as being the 
owner of the farm. 

I  would advocate encouraging everyone to 
become leaders within a group or team: we all have 
unique strengths, gifts and talents to contribute. 
Motivation typically arises as a  result of positive 
emotions when people realise they can contribute 
something of value. Often this needs but a gentle 
encouragement amidst the space for it to shine 
forth. Something that supports and offers structure 
to a  team in my experience is the separation of 
emotion from practical matters. That is to say creat-
ing space to check-in on more of an emotional level 
quite separate from weekly task meetings. Not only 
is it more efficient, it invites people to take respon-
sibility for their own process in a healthy way. Using 
models like nonviolent communication (NVC), or 
some kind of other shared common language is 
really supportive to a  group so that everyone can 
meet on a  level playing field, as it were. It is cer-
tainly something to consider and explore if you 
wish to have people working together on a longer 
term basis.

BAlAnCIng THE WHolE

Earlier in my life when in leadership roles, there 
were 3 or 4 times my role has involved removing 
violent or deranged people from community set-
tings, although not at our farm. Here I have only 
asked one person to leave for inappropriate, disre-
spectful behaviour and on a few of occasions have 
considered with people if it would be empowering 

for them to decide to leave. Whilst nothing extreme 
has taken place in our farm, there have been times 
when I have been managing communities in other 
places where people with severe psychological or 
behavioural problems intimidated or threatened 
other people, both directly and indirectly. In my 
young adult life I  interacted with people from 
incredibly diverse walks of life, including parts of 
the population that most people never come into 
contact with. This has certainly been important in 
supporting me to remain calm in the face of chaos, 
which goes a  long way in being able to deal with 
potentially risky or challenging circumstances. 
Thankfully, the type of people that are attracted 
to a  farm such as ours are generally some of the 
kindest, considerate an open-minded people. This 
does also relate back to how you put yourself out 
in publications and on the internet. I am mindful 
that the ‘alternative space’ does include many 
people who are suffering and looking for solutions 
externally. It is no surprise really, but it is important 
to remember that even if you have the intention to 
support anyone with an interest in what you are 
doing, you are not in a position to support people 
with psychological problems unless specifically 
trained to do so. It is neither appropriate or ben-
eficial. There have been a  couple incidences of 
people coming here, where we felt it was out of our 
capacity to hold space for them in a way that was 
comfortable for everyone else. It is important to 
maintain firm boundaries in these circumstances, 
not only for your own wellbeing but also due to 
the fact that the people coming to your farm are 
in some way acting as representatives of you. Small 
village mentality can have a long-lasting effect, and 
people passing through the farm on short visits 
often have no context for the impact their actions 
and demeanor can have.

These kinds of occurrences are few and far 
between, but they are certainly things that may 
come up working with interesting and sometimes 
colourful characters and so it is good to bear in 
mind, and to carefully reflect on the information 
and image that is facing outward if you wish to 
open your space to the public in some way. More 
typical is someone coming as an employee or team 
member who is not aligned with your values or who 
you simply do not particularly ‘click’ with. We have 
certainly had a few, and I remain open unless com-
munication or attitude are not effective. Generally, 
my approach is to encourage people to empower 
themselves to leave if they have made a choice that 
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is not optimal for themselves or for us. I find this to 
be a much more productive outcome which is far 
less likely to dent their pride and confidence sig-
nificantly. It is certainly supported by having very 
clear expectations documented and shared online 
and with people directly before they arrive, but it is 
an inevitability that this will happen from time to 
time if you are working with people. 

Perhaps the most important element of leading 
groups or teams is remaining humble. That means 
remaining open to other's experience and having 
the willingness to ‘clean the boots of the people’ so 
to speak. It also means accepting feedback from 
other members of the team, even if you are the pri-
mary decision-maker. The easiest way to maintain 
this is to immerse yourself in the centre of opera-
tions, not assume you understand what is going on 
for anyone else and not avoid tasks that you would 
have others do. We need many more farms open-
ing their gates and sharing their direct knowledge 
and experience successful operations with a  new 
generation of innovative farmers. Yet we must 
remain cautious and vigilant that people do not 
elevate individuals personally. This is not a useful 
foundation for a relationship that relates to respect-
ful interaction and the deep learning that needs to 
happen in these places. The aim of any teacher or 
professor of any kind should be to stimulate and 
nourish the thinking of those who will go on to 
excel past their own level of understanding, making 
themselves somewhat obsolete. Keeping a  jester's 
hat on the coat stand is a good idea.
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CHAPTER 24

Small farm Case Studies

Early on in the process of compiling the chapters of 
this book I decided I wanted to include profiles of 
a few of our past Interns and training participants 
who are doing amazing work. I had mixed feelings 
with how to go about this, given so many of the 
thousands of people who have passed through our 
farm or wider educational programs over the years 
are engaged in incredible work far and wide all 
over the globe. I  decided to ask for contributions 
including various scales, enterprises, contexts and 
land access circumstances. These are also all farms 
I  have visited personally. It is a  chapter I  am very 
happy to include, partly to share inspiration of the 
growing number of people starting up with low 
cost enterprises and making it work; hustling in the 
manner necessary to make a  small rural business 
successful. I also wanted part of the book to share 
other people's points of view and advice, as whilst 
my voice is perhaps more amplified, there is nothing 
particularly special about me or my ideas. We can 

all plan well and put in the work as you see here. 
Whilst we humans are constantly seeking stan-
dardised solutions in the complex world of farming 
it is foolish to take that approach. I  do not want 
people to mindlessly replicate things I say or write 
about without thorough planning specific to their 
situation. It is very important that people do not 
simply copy other ideas without a clear contextual 
reason, a sentiment this chapter reflects very clearly. 
The aim is to show how everyone has adapted what 
they do to fit their budget, skills, time, place and 
circumstance. Nothing has to look a  particular 
way. Of course, there are many other people and 
projects that deserve to be highlighted and shared, 
and perhaps they will down the line. I hope that the 
stories presented here will show that it is possible to 
make a go of it regardless of the perceived challenges 
and circumstances, and serve to inspire and offer 
insights from those who may have walked further 
down a road you would like to venture down. 

Success in all businesses is down to planning, record keeping, decision making and investing in relationships.
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TERRA, luxembourg
TERRA is an agricultural cooperative situated on 
a  1.5 hectare orchard on the beautiful Eicherfeld 
plateau just 10 minutes away from Luxembourg city. 
TERRA was founded in 2014 by Pit Reichert, Marko 
Anyfandakis and Sophie Pixius, who grow over 300 
varieties of annual and perennial vegetables, flowers 
and herbs are cultivated among a wide range of fruit 
trees, using no-dig, bio-intensive methods. This 
diverse and productive agricultural landscape fills 
weekly baskets of fruit and vegetables for our 250 
member CSA as well as providing surplus for direct 
sales, restaurants and caterers. 

Although production accounts for over 95% of 
the activity, TERRA also gives the opportunity to 
members and the general public to connect with 
where their food comes from and the people that 
produced it. A  variety of workshops, apprentice-
ship programs, festivities and other events allow 
for a  truly participatory experience that creates 
a  new social cohesion around our most essential 
need: FOOD! In a setting where most of agriculture 
heavily relies on government subsidies and sup-
port, TERRA is proud to be 100% independent and 
financially viable, securing 4 full-time salaries on its 
own economic activity alone – no bank loans and 
no subsidies.

•	 Develop and experiment with new techniques 
for cultivating vegetables, fruits, cereals and 
herbs in ways that:

 - protect natural resources (air, water, soil)
 - actively preserve and increase biodiversity
 - maintain and increase soil fertility
 - produce fruits and vegetables of a high nu-

tritional value
•	 Offer pedagogical activities that allow the general 

public to renew their contact with agriculture and 
nature through direct experience, thus creating 
a  new social cohesion around agriculture and 
food.

•	 Create new local economic structures based on 
the principles of the transition movement in order 
to reduce the ecological footprint of consumers 
and increase the quality and availability of local 
produce.

•	 Develop a  space for scientific research on the 
beneficial impact of agroecological principles on 
soil fertility and nutritional value of agricultural 
produce as well as interdisciplinary research 
aiming to find holistic solutions to current 
challenges in agriculture.

•	 Promote local economic development by 
creating jobs and demonstrating how small- 
scale agriculture can be financially viable and 
resilient without subsidies or bank loans, given 

TERRA has a wonderful rural feeling yet is right on the outskirts of Luxembourg city which they supply primarily with organic vegetables.

A Socially Minded CSA Transforming an Abandoned orchard
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that Luxembourg produces only 1% of its fruit 
and vegetables.

It all started with a dream. We had no land and we 
had no money, but we had the motivation, time and 
determination to do whatever we could to make our 
dream come true. For the first months, we spent a lot 
of time number-crunching, putting our dream on 
paper, doing the calculations and seeing whether the 
figures added up. We quickly realised that it could 
make sense financially and we estimated a €40,000 
initial investment would be necessary, mainly to 
cover the costs of a  vehicle, tools, cool room and 
greenhouses. The next step was seeing if there was 
any interest for our idea so we sent out a question-
naire and the answer was clear: people expressed 
a very strong need for access to local, organic, fresh 
produce directly from the producers. It was through 
this questionnaire that we got the offer of the very 
strategically located piece of land that we now rent, 
with a  10-year contract. We were set to go, full of 
inspiration and ready to get our hands dirty.

After careful consideration of what sort of legal 
structure would fit best, it became clear that the 
choice of a  cooperative was best suited for our 
situation. Within the first month of creation, of the 
cooperative we had gathered the necessary funds 
to cover our initial investments, thanks to coop-
erators investing in social shares. The cooperative 
also allowed us to gather the necessary legal and 
financial knowledge and skills from competent 
cooperators who were elected into the administra-
tion board of TERRA. In the summer of the same 
year, we distributed our first baskets to the 35 initial 
members. By the end of the year the numbers had 
gone up to 100. Five years later, TERRA is thriv-
ing. The landscape is lush, beautiful, diverse and 
productive. The community is active, engaged, 
dynamic and resilient. Terra has gone beyond its 
expectations in many ways, offering the people 
involved more than they could have ever imagined 
in every sense. Financially, TERRA has been viable 
and has covered costs ever since the first year and 
has even managed to offer its workers a 20% salary 
increase in response to changing needs and evolv-
ing family circumstances. TERRA’s annual turnover 
is €200,000, generated primarily through the CSA 
memberships.

Socially, it has created a  tightly knit commu-
nity of volunteers and members who are actively 
engaged with daily life on the fields. The model of 
TERRA has been an inspiration to local farmers 

The site is a busy social hub as well as production farm.

Harvest day for 250 member shares amidst the orchard rows.

Sophie, Mark and Pit who created the first CSA in Luxembourg.
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and gardeners who have since taken up the CSA 
concept and now there are at least 7 CSAs in the 
country of Luxembourg.

The first 3 years were very energy-intensive and 
time-consuming. Fuelled by youthful motivation, 
commitment and excitement, we somehow found 
the necessary strength and grunt to get things up 
and running and gradually take the enterprise 
from birth through to the teething stage. Each year 
saw significant expansion in terms of cultivated 
area as well as big structural additions such as 
greenhouses, an office and other facilities. The fol-
lowing two years were characterised by an intense 
process of optimisation and full conversion to 
no-dig methods, which, informed by insights 
brought from experience,led to a  much clearer 
vision of what works and what does not, as well 
as how things should be done in order to be more 
efficient and reduce time wasted while improv-
ing the overall quality of work. We standardised 
many tasks and processes resulting in clear, easy 
to follow protocols for just about every aspect of 
the enterprise from bed prep, to harvesting, dis-
tribution, workshop management and everything 
in between.

The challenges have been many, ranging from 
pest- and weather-related losses, to conflict-
ing internal views as well as political and legal 
restrictions. And of course at times it feels like the 
challenges all hit at once: just as you are in peak 
harvest season you get a drought and your irriga-
tion fails and then you get a  phone call from the 
local forest guard saying that the authorization for 
your 4 greenhouses has been refused and then the 
truck breaks down just before delivery.

Without a  doubt, what has enabled TERRA to 
overcome the multitude of challenges that it has 
faced over the 5 past years has been:
•	 Internal communication. Creating space for 

the people involved to express themselves and 
their needs, share what is going well and what 
is challenging, both at work and at home. This 
way people are aware of where each of the 
others is at, preventing possible conflicts and 
misunderstandings. There has always been 
a  significant degree of understanding and 
willingness to support each other in whatever it 
is we may be going through, often readjusting 
and redefining roles and responsibilities in order 
to adapt to changing personal circumstances.

•	 Location: Being so close to the city and having 
easy access by car or public transport has had 

an undeniable impact on TERRA’s success. 
Members do not have to go far out of their way 
to pick up their baskets and volunteers living in 
and around the city of Luxembourg can easily 
get to the fields.

•	 Support from the wider community. What 
has greatly supported us especially in more 
challenging times has been the moral and 
physical support of the wider community, 
members and volunteers. Ranging from the 
simple gratification you receive from a member 
who deeply appreciates your produce, to the 
constructive criticism and advice of a long-term 
volunteer, the care and engagement that people 
beyond the workers have expressed has been 
priceless.

•	 Clear separation between work and play. Ever 
since day one TERRA has been very clear about 
working hours. No one lives on the fields and 
everyone has his or her separate life, family and 
home to go back to after work. Time at TERRA 
is considered working time and any extra time 
spent on the fields is overtime that can be 
accumulated and taken off during the quieter 
months. Having this really clear separation 
between work and play has ensured that we 
take care of our own work/life balance and 
has developed a healthy relation to work while 
avoiding burnout and over burdening ourselves 
with work. 

Now, 5 years later, we feel like we have reached 
a  ‘cruising altitude’ with most of the necessary 
infrastructure in place and a  lot of the processes 
running smoothly. Besides further optimisation 
and improvements on the infrastructure and 
processes, what we unanimously would like to 
see in the coming years is more time for play and 
experimentation and to increase tasks that we find 
particularly fulfilling and rewarding while mini-
mising time spent on less satisfying tasks. Quality of 
life and work/play balance are priorities for us and 
it is not unrealistic to imagine that we would work 
part-time and enjoy some of the winter months off 
so that we can focus on our other passions, family 
and friends. In order for this to happen, we need to 
employ at least one more person and that can only 
be done if we manage to increase revenue.

Another development we would like to see in the 
coming years is increased cooperation with other 
local producers in order to offer our members 
a more complete range of products other than fruits 
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and vegetables and eventually succeed in replacing 
the need to go to the supermarket completely!

Every situation is different and there is certainly 
no ‘one size fits all’ strategy to making small farms 
work. However, here are some insights from our 
experience that we would like to share;

Do not go into it alone but choose the right team. 
Although being the sole decision-maker may be 
tempting at times, such an intense endeavour should 
not be tackled alone. Having a good team, one where 
each member listens to the others and which is com-
plementary in terms of strengths and compatible in 
terms of personalities, is key to success. For us, a core 
team of at least 3 seems to be ideal.

Find a  balance between work and play. Make 
sure there are things in life that are equally if not 
more important than your work. It is really impor-
tant to be able to fully switch off for periods of time 
while knowing that someone else is ensuring that 
everything is running. Respecting work hours and 
holidays sounds basic but has been an essential 
part of TERRA’s well-being and ability to endure 
during stressful times.

Avoid debt and subsidies. Being financially 
independent means we are free to make whatever 
decision we want. There are no restrictions, con-
straints or strings attached to what we produce, for 
whom we produce or how we produce. This inde-
pendence and sense of freedom is something we 
value and we are proud to be able to do what we do 
without the burden of debt or relying on any sort 
of external financial support.

More info: https://www.terra-coop.lu/

Harvesting intercropped beds in one of several polytunnels.

Productive tree crops make bountiful additions to CSA shares.

A bountiful share; members pack their own baskets at drop of venues.

This old abandoned orchard has become a thriving diverse habitat.
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oxton’s organics, uK
I am now the second generation farmer at Oxton 
Organics in Worcestershire, UK. Together with my 
mother Jayne and my father Julian, we farm 5 Ha 
of fertile floodplain in the Vale of Evesham, an area 
of the UK famed for its market gardening heritage. 
Jayne and Julian bought the land in 1989 after 
meeting at a local agricultural college. They started 
out growing organic field vegetables on around 
2.5 Ha, and marketing it into the local wholesale 
markets. Early on in the farm's development, 
wholesale markets started dwindling and becoming 
precarious. Jayne and Julian recognised the benefits 
of direct marketing and decided to start marketing 
their produce directly to local households using 
a  subscription-based model, becoming one of the 
first vegetable box schemes in the country. After 
signing up the first customers at the local village 
fete, word spread quickly and within a  few years 
they had around 120 customers and a waiting list. 

After leaving school, I studied fine art at college, 
and illustration at university. For a  short period, 
I  worked as an flash animator but soon realised 
office life was not for me. I travelled for a few years 
picking up skills in construction, landscaping and 
marketing as I went. Towards the end of my travels 

I  started working voluntarily for a  community of 
Buddhists in the Pyrenean foothills of Catalonia, 
where I enrolled in a permaculture design course. 
Although I have spent the past few years unlearn-
ing a lot of what they taught to us on that course, the 
inspiration that I gleaned there has stuck with me. 
I saw the potency of good agriculture as a tool for 
social and ecological regeneration. Permaculture 
excited me creatively along with the desire to be of 
benefit to the planet through my work. I  decided 
that having access to 5 Ha of fertile land in the for-
giving climate of the UK was an opportunity too 
good to pass up, so I  asked my parents if I  could 
return home to become a part of the future of the 
farm, and they were very obliging.

I returned with a head full of half-cooked ideas 
of planting food forests, building straw bale houses 
and stopping growing annual vegetables. The fol-
lowing year was a very steep learning curve. I made 
mistakes which cost the business precious time and 
money, but through this process I began to see the 
advantages of production agriculture as well as its 
shortcomings. I also began to recognise the incred-
ible insight my parents had in building a  direct 
sales business that had allowed them to thrive 
when other growers were going bankrupt. I began 
to re-engineer my vision for the farm from a vague 

The clean, organized no-dig conversion at Oxton’s is a joy to behold. This amazing and pioneering family were amongst the first organic registered 
businesses with the Soil Association in the UK nearly 30 years ago.

farm Succession and Adapting the Production of Existing Business
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utopian idea into a profitable soil-building business. 
During this time I was becoming increasingly aware 
of innovative farmers around the world achieving 
huge ecological gains whilst running profitable 
businesses, and saw this as the way forward for 
us. Though my ideas were changing rapidly, my 
intentions of supporting ecological integrity and 
community health through agriculture remained 
unchanged. 

Having an existing functioning direct sales 
business was obviously a huge asset, but taking on 
a radical redesign of a farm on the behalf of people 
who have been farming for 30 years was somewhat 
daunting. I knew the success of the redesign lay in 
having a thorough and well thought out plan. In 
2018 I  enrolled in Richard’s online training. This 
was a key moment in the farm's development. We 
intended to use the training as a way of structuring 
the design process, taking all of the nebulous ideas 
of what we wanted to do here and compiling them 
into a  clear, actionable design. This we achieved, 
creating plans for our water systems, tree systems, 
infrastructure, grazing, gardens and business. One 
of the most valuable parts of this process was being 
able to use the resources Richard was providing to 
test our enterprise ideas. Having in-depth enter-
prise planning tools allowed us to test our ideas on 
paper and see if they could work, many of which did 
not. I can only imagine how much work and money 
those few spreadsheets saved us. Perhaps the most 
powerful moment in the training was undertaking 
the process of writing a holistic context as a group. 
The process of pulling together all our individual 
goals and motivations into one unifying constitu-
tion acted to bring us together and instantly began 
facilitating more easeful decision making. 

It was apparent to all of us that an overhaul of 
our market gardens had the most potential for 
giving us greater return on our time as vegetable 
sales accounted for almost all of our income. We 
had already been transitioning to no-dig in 2017, 
with all of our polytunnels mulched and trial set up 
beds outdoors. During 2017, we were growing veg 
on more than a hectare and it was painfully clear 
to me that we could achieve much more on less 
ground. Trying to save crops from amongst a sea of 
waist high weeds was demotivating and laborious. 
So in 2018 we took the plunge, cutting our growing 
area by more than half and going totally no-dig. We 
could see from the outset that barrowing compost 
around the farm and removing all crop residues by 
hand was not going to work for us, so we designed 

Amazing diversity and nourishment in the weekly vegetable shares.

The home built house fits beautifully in the landscape.

Jake, Jayne, Julian and Molly.
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a system that would try and address the three most 
laborious processes of no-dig growing. These we 
identified an mulching, transplanting and crop 
removal. We decided we wanted a system where we 
could integrate our small tractors, as this allowed 
us to address all of these challenges with the tools 
we already had access to on the farm. 

We brought our no-dig beds into production 
straight into pasture using tarps. Blocks of beds 
were marked using string lines, then tarped in early 
winter. Tarps were covered in spare insect netting 
which acts as a windbreak at makes the tarps much 
easier to keep in place, before being weighed down 
with sandbags and pinned down. Around the edges 
of the blocks we lay a 1 metre border of heavy duty 
woven mulch fabric to stop weed creep from the 
edges, through which we place a pin every 1.4 m 
in the same place at both ends of the block. This 
pin marks the inside edge on the bed, allowing us 
to quickly set up a string line to mark the wheel-
ing allowing us to ensure the tractor does not drift 
into the beds. The tarps were removed as late in the 
season as possible to ensure the grasses underneath 
were dead. Any perennial weeds which survive 
this are hoed off before the beds are mulched with 
a thick initial mulch of compost, between 10 to 15 
cm. We have access to well composted material at 
a  very reasonable price from our local municipal 
waste facility so it makes sense for us to mulch the 
beds and paths together with this. We mulch our 
beds using a Fleming hydraulic link box. With this, 
it is easy to pick up a load of compost a drop it fairly 
accurately where its needed. You can then jump off 
the tractor to rake out the mulch, or have someone 
raking whilst somebody else is running back and 
forth from the compost heap with the tractor. With 
this system we can mulch one 24 x 1 m bed in as 
little as 15 minutes.

We transplant directly into the mulched beds. 
During the start of the 2018 growing season we 
were using a tractor-mounted Accord transplanter. 
This worked but caused a greater level of soil dis-
turbance than I consider ideal. Also, to get tighter 
spacings for intensively spaced crops like beets and 
lettuce we had to make multiple passes on each 
bed, which evidently caused some compaction 
on the edges of the bed. So we have ditched this 
transplanter and invested in the paperpot trans-
planting system. This should work well for all our 
intensively spaced crops, with the wider spaced 
crops being hand transplanted. Weed management 
is approached systematically and proactively, with 

This area has historically supplied Birmingham with vegetables.

A frosty morning on overwintering kale.

Biointensive plantings fill one of 6 tunnels that prolong the season.
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Beyond the gardens our vision for the farm is to 
develop the farm as a holistic entity, with coppiced 
trees providing perennial biomass for compost 
production, healthy pastures, a  diverse and well 
designed agroforestry system and a  greater social 
impact through education and community involve-
ment. I aim to pass on a farm more fertile, resilient 
and biodiverse than I found it, just like my parents 
have for me.

With land prices as grotesquely unaffordable as 
they are, many of us entering regenerative agri-
culture may only have access to land through our 
families. Innovating within an established fam-
ily farm can be uniquely challenging. Patterns of 
behaviour and communication conditioned from 
childhood can play out within the team putting 
tension on even the most rudimentary of decisions. 
Changing these patterns can be challenging but is 
personally one of the most rewarding processes 
I  have ever been through. Taking responsibility 
for your communication is key. Although we can 
give each other a hard time now and again, there 
can be a unique solidarity and commitment within 
the family context which can help when traversing 
rough terrain. Within any form of innovation there 
will always be unknowns, and it is natural for there 
to be doubts. I think one of the reasons I have been 
able to work so successfully with my parents is the 
emphasis and work I have put into planning. From 
detailed crop plans, cash flow planning, costing 
agroforestry and infrastructure designs, the time 
I  have spent thinking through and testing these 
decisions has given my parents security and trust 
in the changes I have been making to their life work 
and legacy. As these changes begin to bring tangible 
benefits and are being vindicated, we are finding 
communication and decision making becoming 
ever more easeful. I am lucky in the extreme to have 
been gifted with such a beautiful farm and support-
ive family, and I am constantly in awe of those of 
you who are building your farms and markets from 
scratch. I  hope that I  will do my privilege justice 
by helping others find their way into regenerative 
agriculture.

More info: http://www.oxtonorganics.co.uk/

the aim of disturbing all germinating weeds whilst 
they are still very vulnerable. Perennial weeds 
which survive the tarps are hoed off weekly until 
exhausted. We clear our crop residues using a flail 
mower collector. This chops up all the residues 
into a fine particle size which makes it very easy to 
compost. We often mix straw into the crop residues 
before we flail them, to balance the C:N ratio, giv-
ing us a mixture which we can simply dump into 
a premixed compost heap. 

Although we had downsized the gardens by 
more than half in 2018, our annual turnover is 
up from around £70 k in 2017 to £80 k in 2018. 
That increase in sales can be attributed to the 
intensification that the no-dig system has enabled 
us. Although we had a  remarkably wet spring we 
were not waiting for the soil to be dry enough to 
be ploughed, allowing us to begin transplanting 
a  month earlier, meaning we had lots of fantastic 
crops for our vegetable boxes right from the start 
of the season. From a  wet cold spring, we went 
straight into one of the hottest, driest summers on 
record, but because we had decreased the growing 
area by half, irrigation was manageable and the 
increased water retention attributed to the input 
of organic matter meant that we were able to grow 
really healthy crops amidst drought conditions. In 
previous seasons, spacings had been dictated by 
the tractor mounted transplanter we were using 
whereas in 2018 we optimised spacing to maximise 
the yields, more than doubling the productivity of 
our beds in some instances. Because we kept on top 
of the weeds and did not need to till between crops, 
we could flip beds almost instantly, allowing us to 
stack multiple harvests through the season. All this 
meant that although our gardens were smaller, they 
were immensely more productive. 

We will be developing this process further, using 
the data we gather during each season to optimise 
our operations further. We are taking a  few crops 
out of our rotation, allowing us to really excel at 
the crops that are profitable for us, which are still 
quite a few. Our main aim from this point is about 
finding a  more wholesome balance between the 
gardens and other areas of our lives. To achieve this 
we are taking some of the least profitable crops out 
of the rotation, taking some beds out of production 
and changing the layout of the gardens to make 
our time as potent as possible. We are not aiming 
for rampant growth, we are only aiming to get to 
a position where the time we spend growing food 
is in proportion to salaries we can pay ourselves. 
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Avdem gardsgront,  
norway

Our farm is called Avdem, and it is located in 
a quite harsh climate 600 meters above sea level, in 
the very north of Gudbrandsdalen in Norway. The 
farm is run by my partner's parents, who have got 
40 milking cows and their own dairy where they 
make high quality, unpasteurized cheese. 

When my partner Hans and I  moved here in 
2017, Hans joined his parents in the work on the 
farm, and I started working alone on a diverse mar-
ket garden on 2,500 m2, called Avdem Gardsgrønt. 
I  grow around 30 different vegetables on raised 
beds, without pesticides or artificial fertilizer. I sell 
the vegetables to restaurants, to the locals in weekly 
boxes, and in our local food shop Avdemsbue, 
where we also sell our cheese and other products 
from small-scale farmers around Norway.

My main motivation was to create a  space and 
meaning for myself, in an already well-established 
farm business. To create my own small business and 
through that get in touch with, and get to know the 
locals and the environment here, that is extremely 
different from Denmark, where I  am originally 
from. The vision also turned out to be to show that 
it is actually possible to grow high-quality vegeta-
bles up here at this latitude, even though we have an 
extremely short season, and a risk for frost through 

the entire summer. Apart from that, I  wanted to 
be in control of my own time, be economically 
independent and create an active, meaningful and 
healthy life for myself.

In the beginning it was all about figuring out what 
would actually grow up here. I  tested a  lot of dif-
ferent vegetable varieties, and tried to grow almost 
everything. Then I needed to find some customers. 
This was a challenge since our farm is located very 
far out in the countryside, and the people who live 
out here are live spread out over big areas. Norway 
is the third least densely populated country around 
Europe after Iceland and Russia. Since nobody 
else is growing vegetables up here, my project 
received a lot of attention and the customers began 
to show up quickly. I  also had the advantage that 
my partner's parents let me use their well-known 
farm name, and I  spent a  lot of money on a  logo 
that fitted into the style of their dairy logo. That 
meant that restaurants, etc., associated me with the 
established brand which was, and is still, very help-
ful. Otherwise the start-up was all about growing, 
selling, explaining, learning about VAT and how to 
make invoices.

I invested approximately 100,000 NOK (approx. 
€10,000) to start up. That included all the seeds, 
trays, soil, row covers etc., to start up, and an old 
two-wheel tractor, a rotary plow to make the beds 
and some essential hand-tools. We built a  45 m2 
greenhouse ourselves, and then I was good to go.

A farm within a farm: Sofia has thoughtfully found a way to establish her own enterprise in her partners’ existing family farm.

Starting a Business and Establishing a Sense of ‘Place’ in a family farm
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Everything is going very well now. I  was very 
surprised to see how many different vegetables that 
could actually grow up here, and how big an area 
one person can actually manage with hand-tools.

It has been a steep learning curve, and it still is, 
but I am really enjoying growing vegetables and all 
that comes with it. The soil work, the seeding and 
planting, the harvest, the washing and packing, the 
contact with the customers and so on. The second 
year was much more focused, well-planned and 
structured than the first one, but I think this is still 
where I have a lot to learn. I now put a lot of focus 
on the planning, and am focusing on how to be 
more effective with time and how to really use the 
space efficiently in order to grow as much produce 
of high quality as possible on this piece of land. 

From the beginning, I have delivered vegetables 
to two restaurants, two local food shops, and a few 
markets during the season. From the second year, 
I also delivered weekly vegetable boxes to the locals. 
The first year I did not know what to expect, since 
I neither knew what I would succeed in growing, or 
what or how much my customers would buy. I was 
very satisfied when I  had sold out almost every-
thing I  had grown when the winter came. Before 
the second year I made some bigger investments, 
purchasing a BCS walk-behind tractor with a lot of 
equipment. I then needed a bit more predictability 
in my economy, and because I think this is a very 
exciting and social way of selling, I offered weekly 
vegetable boxes for the locals in the area. It was very 
well received, and it gave stable and predictable 
sales, quite opposite to the sales to the restaurants, 
that could vary a lot. Because of the vegetable boxes, 
more structure, and a better feeling for which veg-
etables people wanted, I doubled my turnover the 
second year. With such a short growing season, the 
turnover has been satisfying, but initially it did not 
mean there was a lot left for me when all the bills 
were paid. Now a lot of the major investments are 
done, my goal is to keep the expenses down, and 
try to give myself a better salary. And I  think the 
potential of these 2,500 m2 can still be optimized 
a lot, so there are still good possibilities to increase 
the production and the turnover without increas-
ing the size of the beds.

A big part of the vision is still the same as when 
I started, but of course some things have changed. 
In the beginning, my plan was to refine a big part 
of the vegetables and make pickles and jam, etc., 
But after these two first years, I have to admit that 
you also have to give yourself some limits, a single Beautiful shares from one of the northern most CSA growers.

Sofia Maria Bang Elm manages extensive productions single-handedly.

Hans and Maria breaking ground with the BCS.
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person cannot do everything. My passion for grow-
ing the vegetables remains the biggest focus. I have 
not left the idea completely, and since Hans’s sister 
runs a local food shop just up the road, I think there 
could be a  good market for it. But that will have 
to wait some years, or until another person gets 
involved in the business. 

The focus is also changing as I  learn how to do 
things ‘leaner’, and the more I recognise the impor-
tance of good planning and effective work. But all 
in all, the overall vision was to create a good, free 
and active life for myself and that is still my main 
focus and goal.

We have quite a few big challenges up here. One 
of the biggest is the climate, which is certainly why 
no one else is growing vegetables for more than 
their own household here. The farm is located in 
the north of a long valley with mountains on each 
side, 600 meters above the sea level. The winters 
here are very long and very cold, and the tem-
peratures can drop to -30°C. The winter starts in 
October, so most of the vegetables need to be out 
of the garden by then. I  am are normally able to 
plant out in the beginning of June. That means that 
we have got a maximum of 4 months where we are 
able to grow outside. Even in these 4 months there 
is a high risk that we can get night frost a few times. 
I try to solve this by choosing quick growing, hardy 
vegetable varieties and always have row-cover 
ready. I watch the weather and when I know that 
the temperature is dropping, I will cover anything 
vulnerable. Especially in the first few weeks, I keep 
almost all the newly planted seedlings covered, 
both because the weather can be unpredictable in 
June, and because the seedlings are very vulnerable 
before they are properly established.

Another challenge is that there can be very strong 
winds here. Luckily, the garden is a bit sheltered by 
the surrounding trees, but we will need to plant 
more shelter for the future.

This is also an area where we have very little rain. 
Especially in the spring, and we are totally depen-
dent on irrigation. Fortunately, we have enough 
water around here, but I  do spend a  lot of time 
watering during the season. This might seem like 
a very challenging place to grow vegetables, and it 
is, but I also want to mention that there is a whole 
lot of advantages. Like the very sweet, high-quality 
vegetables that comes out of it, the reduced disease- 
and pest pressure, and the lack of competition since 
there are no other vegetable growers around. And 
it is really beautiful here. I use the long winters to 

Branding under the existing business has helped Sofia establish.

Growing in a climate where frost can occur year round!.

The northern climates benefit from less disease and insect pressure.
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help out on the farm, study, travel and to catch up 
with my friends and family in Denmark. This is 
also very important to me.

The last challenge I want to mention is growing 
alone. Of course, I  get some help by my partner 
Hans, or visiting family members, and I sometimes 
work with refugees and have a trainee helping out in 
the season. Yet to be only one person to make all the 
decisions, plan the season, be responsible for all the 
sales and so on can feel lonely. Sometimes I long for 
someone to discuss with, and someone to share the 
responsibility with. I try to solve this by prioritising 
attending gatherings, networking with and visiting 
other vegetable farmers, and we have built a  solid 
and active Facebook group for small-scale vegetable 
growers in Norway. This gives me the possibility 
to ask questions and learn from others. When it is 
possible I also try to make some smaller trips to my 
friends farms, both in Norway and in Denmark, to 
see how they are doing things.

In the next 3 – 5 years, I hope I am still doing the 
same, just much better. Maybe I will expand the gar-
den with another 2,500 m2, and I will most definitely 
have a big polytunnel. With this infrastructure I will 
be able to sell herb, flower and vegetable seedlings 
to the locals in the spring, and I will be able to grow 
more crops that are difficult to grow outside.

Another very important thing I  hope to solve, 
is to make a  suitable place on the farm where we 
can house trainees. I am a quite social person, and 
I would really like to have people from around the 
world come here, but this is something we need to 
fix before that is possible to the extent that I wish.

My first advice to people starting up would be to 
integrate yourself in the local community, especially 
if you are doing something new or different. Show 
them your face, and what you are doing. Say “yes” if 
they ask you to come out and give talks about your 
project. You will be much more comfortable and 
have a much bigger chance to succeed if you farm 
in a community that supports you. 

If you start up alone, then make sure to have 
someone close by you can ask for help. You will 
need that many times. 

Do not underprice your product, rather take the 
time and effort to inform people about the effort 
behind it. Get in contact with other farmers, and do 
not be scared to ask stupid questions.

More info: https://www.facebook.com/
avdemgardsgront/

A self built tunnel acts as a nursery in the beginning of the season.

Timing is key with such an extreme short growing season.

The valley viewed from the mountains where reindeer herds pass.
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Helle Bauer, germany
The Helle Bauer Farm is situated on a  2.4 hectare 
plot of land in the valley along the Weser river in 
Höxter, Germany. The project commenced after 
I returned from an internship program at Ridgedale. 
The project is based around three main enterprises, 
a  no-dig market garden, pastured layers and field 
grown asparagus. During my time at Ridgedale, 
I  planned and gathered ideas for my initial vision 
for a market garden. However, I did not yet have any 
land and when I returned from Sweden, so that was 
priority number one. With the help of my father-in-
law Karl-Heinz, we set out on a search for a suitable 
place to realise my vision, and we soon came across 
the perfect property. A beautiful old, timber-framed 
farm house with outbuildings dating back to the 
early 1800s, coupled with an orchard and a  small 
piece of land suitable for a market garden.

The farm was located in the same village where we 
already lived, making it extremely convenient. The 
land was perfectly suited to what I had planned. The 
house and outbuildings were in desperate need of 
renovation. We came up with an action plan: Karl-
Heinz would buy the property and focus on restoring 
the buildings as a retirement project and I could use 
the land as well as helping with restoration work. 
I immediately set out by designing a fitting plan for 
the property. It was too big for just a market garden, 
and in addition, part of the deal of buying the house 

was to lease six hectares of organic asparagus which 
would have otherwise been ploughed under. The 
final plan was a  no-dig market garden starting on 
2,500m2 with another 2,500m2 to expand into in the 
following seasons. I  also planned a  pastured layer 
enterprise, coupled with agroforestry systems on the 
orchard, and a two-year lease of the asparagus farm 
including machinery. This included a  farm shop 
on the main street a  few hundred meters from the 
property, which was equipped with a walk in cooler 
and an already established customer base. My initial 
focus was directed towards achieving financing from 
the bank with the help of a detailed business plan, 
and then to set up infrastructure needed for the 
coming season.

The first thing I  set up were the layers. Whilst in 
Ridgedale, I  had spent a  lot of time working with 
the hens and I thoroughly enjoyed it. The new farm 
seemed perfect for a flock of laying hens as the pasture 
had only been mulched for the past few years and really 
needed some animals. The egg mobile was designed 
by my good friend Albert Beisel, whom I met during 
my Ridgedale internship and we finished constructing 
it in just over 2 weeks. The design is a hybrid between 
Richard’s model and the Australian Chicken Caravan 
with the roll away nest boxes, it has a  maximum 
capacity for 400 hens and cost just under €3,000 to 
construct. Other setup costs included, nets and a solar 
energiser at a  cost of €500 and a  second-hand feed 
silo costing €150. This year, I have had to make a few 
changes to comply with German regulations costing 

The egg mobile moving through the old orchard being transformed by additions of new berry and tree planting, with no-dig market garden in the 
foreground. The historic farm buildings are being lovingly restored with clay renders.

A very low-cost diverse Small farm Start-up Engaging the Community
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an extra €250. To move the egg mobile, I  have the 
use of a small tractor bought by Karl-Heinz for farm 
renovations. The egg mobile is moved every 2 – 3 days 
depending on animal impact and rate of growth. As 
the hens were not eating much grass like a large her-
bivore would, I used them as a proxy for trampling. 
They were scratching the pasture into a thick mulch 
mixed with high-nitrogen chicken manure. In 2018 
we had the driest and hottest year on record and my 
pasture was still growing throughout the whole year, 
with most of the land around me looking like an arid 
Mediterranean landscape.

Next up was the market garden. For the first season 
the set up was 50 x 20 m beds and a poly tunnel with 
heated propagation tables and 7 x 23 m beds (870 m2 
total bed space). My initial plan was to offer 40 – 50 
CSA memberships and sell the rest through the 
farm shop which would be open twice a week to the 
general public. The setup cost of the market garden 
was around €12,300 broken down into: €6,000 for 
the poly tunnel, heated propagation tables and lay-
ing electricity from the farm to the garden. Around 
€1,500 for irrigation, including sprinklers for outdoor 
crops, drip line in the poly tunnel, a pump and water 
lines from an existing well on the farm which had to 
be bored under a road. Around €2,000 was allocated 
to purchasing tools which included a 4-row seeder, 
greens harvester, hoes, knives, seeding flats, harvest 
containers, scales, etc. Around €1,000 for crop pro-
tection, fleeces, insect nets and pegs to hold them 
in place. This left around €1,500 for seed, potting 
mix and compost. I created a detailed crop plan that 
included 32 different types of vegetables of many dif-
ferent varieties. Today in market gardening the focus 
seems to be leaning towards just the most profitable 
crops, but I  wanted a  broad range of vegetables to 
offer my customers. My reasoning in doing so was to 
keep the CSA and farm shop interesting and to help 
me stand out from what was offered in the market 
locally.

After about three months of setting everything up, 
the hens arrived and planting started in the market 
garden. Preparations on the asparagus field were 
also well underway and with a  heat wave in April 
everything started sooner than expected. At the end 
of April, the asparagus harvest helpers arrived and 
with a  small dedicated team we opened the farm 
shop. It was very hard work managing everything, 
I was lucky to get 5 hours a day in the garden. But 
thanks to my meticulous planning in the winter, 
I knew what needed to be done, the time constraint 
meant I was forced to be efficient at everything I was 

Using poultry to rekindle tired pasture in the abandoned orchard.

Jasper deWit and Albert Beisel built this amazing egg mobile.

Heat benches facilitate an early start for seedlings in the market garden.
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doing. During asparagus season, the farm shop was 
open every day and everything that was being pro-
duced was being sold. I had managed to get 35 CSA 
members signed on before the first boxes went out 
in the end of May. After the asparagus season had 
ended on 24th June I had a lot of work to catch up 
on. I had some helping hands on the farm for a few 
months, two of which were students interested in 
Regenerative Agriculture.

Sales dropped quite a  bit once the shop was 
reduced to being open only twice a week. I had not 
hit my target of 40 – 50 CSA shares, however, at the 
end of August we held an open day, which drastically 
turned things around. The open day was planned to 
show the local community what we were building up 
and spread the idea of Regenerative Agriculture. All 
our friends and family helped out by baking cakes, 
barbecuing, manning the bar, entertaining the chil-
dren (face painting, felting, bouncy castle…) and 
playing live music on an open-air stage. Our high-
light was the vegetable buffet a good friend of mine 
created. He is an awesome chef and did an amazing 
job showcasing my produce. We did not charge for 
food, but the visitors did make donations. I person-
ally gave several tours of the farm, many people 
showed great interest. All in all, it was a massive suc-
cess with well over 500 visitors arriving at the farm. 
After the open day, sales exploded, I was constantly 
sold out of everything and had 50 CSA shares with 
15 people on a waiting list for the next year. A perfect 
way to end the season!

The biggest challenges I  faced in my first season 
were both time management and organisation-
related. I went through four months working 14 – 16 
hours every day and that is not sustainable. But with 
time to reflect, I found that managing time efficiently 
and organising tasks will help me greatly, especially 
as I am having to manage more people on the farm. 
Through last year’s experiences I have also realised 
that the asparagus production really does not fit 
within my context. The asparagus production is far 
too high-risk and extremely labour-intensive, that 
falls in a critical time for the garden and although 
it is organically certified it is in no way regenerative. 
It was useful for establishing a  customer base and 
helped me pay off my investment costs. With the 
lease running out, my focus for the next years will 
be on intensifying and growing the market garden, 
growing my layer flock and focusing on agroforestry.
The first season was about getting into the market 
place, making a name for the farm and gaining expe-
rience. It was extremely challenging with a massive 

Jasper happy with the results of his hard work on a shoestring budget.

Farm open days have turned out to be a great success in the town.

Asparagus from this famed region compliments a bountiful share.
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workload, not to mention the hottest and driest 
year on record. But despite that, it was in every way 
a massive success with so many wonderful experi-
ences and lessons. Now I am the focused on growing 
the market garden by adding another 20 beds sup-
plying 70 CSA shares as well as the farm shop. The 
laying flock will also increase. I will continue planting 
my agroforestry systems. We have already planted 450 
trees and shrubs and a diverse hedgerow around the 
farm. I planted apple, pear, plum, cherry and quince 
in tree rows in the market garden. Each field block 
(10 beds) is divided by a tree row which will include 
fruit trees, berry bushes and a mix of cut flowers and 
herbs. This will provide not only valuable produce 
but also be a great habitat for beneficials whilst acting 
as a windbreak and adding greatly to the aesthetic 
aspect of the garden. It should also create beneficial 
microclimates for vegetable production. At the end 
of this season I have lots more planting planned in 
my orchard. I  have also planted 1,000 strawberry 
plants, a few rows of raspberries and put in a wildlife 
pond. Due to very high demand from my customers, 
I will be experimenting with growing potato in the 
extra space beside the market garden. In the next few 
years, I will concentrate on streamlining productions 
in the garden, I am still learning a lot and optimising 
work flows. I  have another 1.5 hectares of pasture 
available to rent and with that I will expand the flock 
of layers to maximum capacity and possibly get a few 
Dexter cows. 

Farming is hard graft and you have to work smart 
and effectively to make a  living from it. However, 
today there are so many resources available to help 
you do just that, this book being one example! For 
me, starting a farm has undoubtedly been the best 
decision of my life. I enjoy working hard, I really like 
a challenge, being creative and I love to be outdoors. 
Now I get to do that pretty much every day and all 
that while regenerating the land and ecosystems 
I  manage. Furthermore, I  get to impact my local 
community in a really positive way, teaching people 
how to be more connected to the land and their 
food. In my first season I have had so many amazing 
experiences, happy customers and packed-out open 
days. Influential to the success of Helle Bauer has 
been all the support I have received from Friends, 
family, customers, and most importantly my girl-
friend Anna, without whom it all would not have 
been possible.

More info: http://www.hellebauer.de/

Inviting the community into the farm has really helped sales and support.

Connecting people with their food is key to small local farms.

Collaborations with a chef to highlight the produce for visitors.
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Pastured Broilers  
integrated into a high 

production ‘pick-yourself’  
orchard near Amsterdam

The Fruittuin van West (“Fruit garden in West”) 
is a  6 Ha diverse family farm on the outskirts of 
Amsterdam. Our climate is temperate, with high 
rainfall averages (800 mm per year) and heavy 
winds during fall, winter and early spring. The farm 
is situated in a typical Dutch ‘polder,’ a drained peat-
swamp 4 meters below sea level. It is divided into 
three islands surrounded by drainage ditches and 
the soil is heavy clay with added topsoil, a common 
practice here. 

The farm is run by Wil and Lisan Sturkenboom, 
who have created an economically viable production 
farm that embraces a  multitude of enterprises and 
also aims to connect city-folk from Amsterdam with 
local farmland and local food. They started in 2014 
after selling their commercial organic apple and 
pear orchard. The current primary enterprise is a 6 
ha high-production orchard (apples, pears, cherries, 
currents, berries). Secondary enterprises include 
free ranging layers, pastured broilers, a  vegetable 

CSA, pigs, cows, geese, chicory and mushrooms. 
There is also an organic shop and café/lunch res-
taurant with meeting rooms for rentals, and events. 
The main customer model is you-pick/you-harvest, 
where costumers interact directly with the farming 
enterprises and therefore connect with their food. 
(www.fruittuinvanwest.nl). Within this farm my 
work has been to establish and manage the broiler 
enterprise and support the development of the other 
farm enterprises as well.

When I first visited, Fruittuin van West already 
had a free ranging egg layer system on 2 ha and 
was looking for a  synergetic system with poul-
try in the orchard on the remaining 4 ha. Wil 
Sturkenboom’s vision was a  profitable poultry 
system that would fertilise the grass and fruit 
trees and simultaneously clean up rotten fruit, 
leaves, pests and weeds.

My vision was to demonstrate that a  mobile 
pen-based broiler system can work within a  high 
production orchard to meet these objectives, using 
the skills that I  had acquired at Ridgedale dur-
ing my internship. My goal was to get hands on 
experience as well as gain confidence in establish-
ing a  farm enterprise. I  also intended to further 
develop the pen designs we had built at Ridgedale, 
and to improve efficiency of daily tasks. One of my 

Dining in the orchards on the outskirts of Amsterdam. Note the broiler pens coming down the tree lanes in the background.

Integrating a Broiler Enterprise into an Existing orchard
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long-term goals was also to be able to share my 
knowledge in an educational way with examples 
from personal experience. We agreed to trial the 
movable pen system for a season in a profit-share 
model.

 In partnership with MSc Agroecology stu-
dent from Wageningen University Else Koning, 
I  designed the system. We focussed on designing 
pens that are easy to move by anyone, fit comfort-
ably within the fruit tree rows (2.5 meters wide), 
allowed for potential free ranging and that carried 
the food and water with them. The aim was to buy 
day-old mid-life range chicks and slaughter exter-
nally at a small-scale local slaughterhouse. 

Due to our climate and our desire to put our 
chicks outside as early as possible in their life cycle, 
we wanted to build weather-resilient and sturdy 
shelters. We also intended to have chickens outside 
in all seasons. We initially built 10 pens using a gal-
vanised metal piping system. This piping system 
is often used to build (polytunnel-style) cherry 
tree rain and hail protection, and was readily and 
affordably available to Wil.

In order to aid movement we installed fixed 
wheels on the backside. This means that only one 
person is needed to move them on the front, using 
a  dolly or just two hands. The pens were made 
weatherproof on half the surfaces with printed 
tarps explaining the project, the rest was closed 
using chicken wire. Feed as well as water is available 
in the pens in hanging feeders/waterers. 

The inside space for the first growth (up to 
21 days) was built using recycled materials. We 
designed a  raised platform by a  shop window so 
that the chicks were visible to customers, with 
a ramp to the floor to provide enough space as the 
chicks got bigger. We started with batches of 150 
chicks a month, which we collected at the brooder 
for €0.75/chick. Our feeding costs are about €0.60/
kg for organic starter and grower feed and €0.30/
kg for discarded spelt grain from an organic mill. 
Once the chicks go outside (weather depending), 
they get a diet of about 50/50 feed/grain.

The breeds we initially chose were the Hubbard 
JA757 broiler chicks and the dual-purpose rooster 
Vredelinger. The Hubbard is a  slower growing 
broiler bird gaining popularity in the Netherlands 
since animal-rights organisations campaigned 
successfully against the Ross 308, also called the 
Plofkip (exploding chicken). Where Ross is slaugh-
ter ready in 42 days, the Hubbard takes about 50 
days, or 80 days in our system. Vredelinger is the 

The brooder with a viewing window for farm customers.

Pieter Ploeg with his clever broiler pens design ed to fit the orchard.

Using the pen coverings as information points for visitors.
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result of a  dutch breeding program to develop 
a  cost-effective dual purpose chicken. We wanted 
to try both breeds to compare their efficiencies.

Else Koning (who had undertaken training with 
Richard in Poland previously) researched the Feed 
Conversion Ratio’s (FCR) of a selection of the first 
batches we ran for her MSc thesis and was able to 
document how our system with the Hubbard breed 
has the potential to achieve a FCR lower than 2 with 
slaughter at maximum 90 days, making our sys-
tem efficient enough to compete with the organic 
industry standard and sustain 20% profit margins. 
All of this while selling at €10.95/kg, which is on 
the low side compared to organic poultry prices in 
the Netherlands. The Vredelinger roosters were not 
profitable in our system and were therefore discon-
tinued early on.

We invested about €5,000 in the building of the 
pens, and it took approximately 80 hours to built 
them, which includes intern learning time. These 
costs are written off over the first 5 years. We grew 
1,250 birds in both the first and second year as 
we conducted research. The birds are slaughtered 
for about €1 per bird at a local small-scale slaugh-
terhouse. We package and sell them at the farm 
through the organic farm shop. The birds usually 
sell out within two weeks to the fixed customer base 
without further advertisements. Sales have gone 
well, and the batches are profitable whenever we 
can keep our production high (150 birds a month) 
and bird loss low (less than 5%).

During the first year, the farm and I had a busi-
ness agreement based on profit-sharing, which 
worked out well for us. Due to the initial invest-
ments the profits where relatively low, but for a first 
season we yielded a  fairly good return on invest-
ment. We learned quickly that chicken parts were 
in high demand and could be sold with higher mar-
gins, allowing us to choose to separate 50% of the 
slaughtered batches into wings, breast, legs, neck 
and liver, thereby increasing profits.

The impact on the orchard is positive in a multitude 
of ways. The system is contributing as a  profitable 
sub-enterprise to the main business, and is adding 
another fun animal interaction for the many visi-
tors that come to the farm. Moreover, the chickens 
contribute to the farm by providing nitrogen-rich 
manure, fighting pests and weeds through their 
behaviour and cleaning up fallen rotten fruit.

In the last few months I have been connecting with 
other young starting farmers in the Netherlands 
that are in the process of setting up similar poultry 

Recycled wheelbarrow wheels facilitate easeful daily moves.

Free ranging trials were abandoned due to predator issues.

Orchard fruit and berries benefit from the poultry manure.
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systems. I have discovered that there is a growing 
interest in the product as well as in the farming sys-
tem. I am planning a knowledge-exchange event on 
grass-based poultry systems later this year in order 
to advance this movement in the Netherlands.

In the last two years we encountered a few chal-
lenges, a major one being birds of prey. In the area 
we have a  high number of hungry buzzards, to 
which young broiler chickens are an easy prey. We 
have experimented numerous times to let the birds 
free range around the pens during the last weeks of 
their lives, but unfortunately this led to bird losses 
to buzzards. The reason to let them free range was 
to allow them to scavenge right underneath the 
actual fruit trees, with the aim to reduce pests and 
weeds and to clean up rotten fruit. We decided to 
keep them in the pens.

Even though the chance to set up the system 
within a  larger farm enterprise enabled me to 
achieve my vision, it has proven to be challenging 
to share the management tasks with the interns 
and volunteers at the farm. As the system became 
more integrated in farm-staff-chores, the daily 
tasks were shared with more people, allowing me to 
take time for other projects. Detailed instructions 
were available to all people at all strategic loca-
tions but sometimes counter-protocol decisions 
were made that were very frustrating (an example 
being pens that were moved backwards onto day-
old manure). I  learned from this how important 
a  detailed shared understanding of the poultry 
system is. Instructions need to make sense to the 
decision-maker within the context of the farm. 
This requires extra attention and energy towards 
communication, and more than I had anticipated. 
Management tasks are now always done with at 
least one experienced person assisting, or simply 
done by the most experienced person.

Another challenge have been the regulatory 
limitations to experiment with this system. The 
Dutch agricultural regulatory institutions are used 
to chicken farms with tens of thousands of birds, 
so small-scale producers are often burdened with 
extra costs and paperwork. We hope to address this 
later at the knowledge-exchange event.

The vision of the Fruittuin farm for the next years 
is to make all farming enterprises more efficient 
while also integrating more diverse crops into parts 
of the orchard. We will be intercropping perennial 
crops such as willow and poplar as canopy trees 
with apple, plum and cherry as primary production 

crops along with raspberries, strawberries, goose-
berries and potatoes as secondary food crops. 
One of my biggest learnings from this experience 
is the gained confidence from being in charge of 
an enterprise myself. Even though we were given 
a large responsibility as interns at Ridgedale, most 
of my farm-based learning took place when I had to 
make all decisions by myself. I advise others to start 
with something small that you can manage, just to 
gain confidence at first. A broiler-system like this 
is easy to setup, has a good return on investment 
(ROI), can be done on someone else’s land and can 
also be altered regularly due to the relatively short 
life span of chickens. 

The poultry system was designed to remain 
within the Fruittuin van West farm design, allowing 
me to move on to other enterprises and adventures. 
Being able to experiment ‘under the wings’ of an 
existing farm was a  great stepping stone towards 
independence, which I am now very much looking 
forward to. Through my internship at Ridgedale 
and the chance to setup my own enterprise at the 
Fruittuin van West I  have added pragmatic and 
tangible farming skills to my idealistic striving to 
make agriculture more regenerative. I advise others 
to keep the ideals high, but to take a pragmatic and 
strategic approach to making your dreams happen, 
and to experiment on a small scale whenever pos-
sible. It is the many small steps that become the 
walk to a regenerative farming system, with healthy 
food for the soil, forests, plants, animals and people 
of this world.

More info: http://fruittuinvanwest.nl/

Processing off site is a great option if available at a reasonable cost.
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virgenes Andelsgård, 
norway

Virgenes is a  typical classical Norwegian farm of 
about 27 ha surrounded by the meandering salmon 
river of Nummedalslågen. The farm has 3 different 
landscapes, being some 5 ha of unreachable forest 
located on a  steep hill, about 1.5 ha of accessible 
forest, which includes about 1.5 km of forestry on 
the river’s edge and some 20 ha of relatively flat 
farmland. The farm is run by Tore Jardar S. Wir-
genes, and a combination of family, season workers, 
Wwoofers, interns, and CSA members. Tore Jardar 
has run the farm since the early 2004 and has 
transformed the farm from a  mono-culture grain 
and potato farm to a diversified organic production 
by introducing a pigs, cattle, laying hens and veg-
etables. More recently, the whole farm only sells in 
local drop-off points (REKO) and the CSA.

During recent years, as the cattle have multi-
plied, we needed a  more specific grazing plan. 
Our employees have big influence in the work and 
planning, and intern Jelle Den Blaauwen from 
Holland pushed us into regenerative agriculture. 
We received help of the local Holistic Management 
adviser Anders Lerberg Kopstad to develop an ini-
tial grazing plan. A trip to Ridgedale to an intensive 
no-dig market gardening course proved to be an 
eye opener for us. In combination with a  holistic 
management class in Norway, the whole farm was 
on track for the future. There was always a  lot of 

struggling simply to perform ‘typical’ organic 
farming. This ended up closing a lot of issues and 
worries. 

Most people who practice regenerative agriculture 
do not only think about farming as a work place or 
an ecosystem, but include themselves, the people 
who live and work on the farm, as part of the whole. 
This whole can be described in a  ‘holistic context’. 
The context the can be used as a tool to make impor-
tant decisions for your business. This context can of 
course always be altered in order to shift the farm’s 
practices. At Virgenes, the aim is to develop the farm 
using natural systems to ensure a bright future with 
amazing food. The people who are affiliated with the 
farm should have a good quality of life and have the 
feeling of being part of something larger and mean-
ingful. In our mind, this includes the knowledge of 
the ecosystems on the farm and the functions of each 
component. Animal welfare, and balance between 
work and leisure time to spend with friends and 
family, are of most importance to us as we feel that 
good food is not just nutritional but social, financial 
and emotional nourishment as well. 

Even though farm life is tough and labour-
intensive, regenerative farming helps us prepare for 
climatic change. After years of big flooding issues 
and then the major drought of 2018 (which was the 
longest in 70 years of records here), it just feels quite 
amazing to have such a holistic plan for the farm.

Most recently we created a 0.8 ha no-dig market 
garden, whilst running 120 pigs per year and con-
tinuing with the expansion of the herd of cattle. We 

Virgenes is surrounded by the meandering salon river of Nummedalslagen, and has been troubled by regular flooding of the lower fields in the 
past. This beautiful organic farm is transitioning to holistc and regenerative agriculture under the management of humble farmer Tore Jardar.

Bringing Regenerative Practices to an Established organic family farm
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also built an egg mobile and have been writing plans 
for introducing meat chickens. Our current focus is 
divided in 3 areas: Improving the grasslands, devel-
oping the no-dig market gardens and stabilising the 
financial aspects of the farm with all these changes. 

As mentioned before, the farm is located on 
a plateau surrounded by a river which occasionally 
floods. This used to be once in 5 years up to 20% of 
the lower fields, and 50% of the farm once every 100 
years. However, due to climate extremes and poor 
land management further up the river, these floods 
appear more frequently and are more extreme. 
Therefore, we designed the farm in such a  way 
that all the lower lands are in permanent grass-
land, this so that in case of flooding, top soil will 
not be severely eroded. Furthermore, we focused 
on designing farm systems and standard opera-
tion protocols (SOPs), for most of the daily tasks. 
These are all lead by the farms and farmer's holistic 
content, ecological principles and best practices as 
shown by other farmers such as Richard Perkins, 
JM Fortier, Joel Salatin and Ben Hartmann. 

Even though the farm has been existing for many 
years, a  lot of new infrastructure was needed in 
order to shift the management practices towards 
the regenerative direction. Whilst we already had 
tractors, permanent perimeter fences, energisers, 
a  large water cannon and pump, land, nest boxes 
and the summer polytunnel, we have injected 
around €50,000 during the business transforma-
tion. This includes the egg mobile, equipment for 
the mobile grazing of livestock and the start-up 
costs for the new market gardens.

The first year of no-dig gardening was rather 
extreme as we doubled the CSA shares, switched 
the whole farm over to regenerative management 
strategies, and had an extreme season due to little 
water and hot weather. This followed a  cold and 
heavy snow winter, which made the start up close 
to May. A regular day started at 5.30 a.m. with mov-
ing and opening the egg mobile, moving the cows, 
checking the pigs, checking the tunnel and watering 
the microgreens/ plant starts. We always take some 
time to have a communal breakfast, then discuss the 
daily plan. The majority of the day up until around 
4 p.m., we work in the market garden with weeding, 
watering, planting or harvesting. Twice a week we 
drive out and deliver either to the CSA members or 
the REKO rings (drop-off point organised through 
Facebook). Then around 4 p.m. the eggs need to 
be picked and the hens be fed for the second time, 
which usually coincides with a check-up on cattle 

The new Egg Mobile integrated with planned grazing of the cattle.

Tore Jardar S. Wirgenes has been farming organically here for 15 years.

Extensive no-dig vegetable production replacing ploughed field crops.
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and pigs. Then dinner time, and sometimes more 
work in the evening in the summer. 

Do not underestimate the time that goes into 
planning, talking with members, paperwork, office 
time and keeping control of social media - this eas-
ily makes up 1,000 working hours a year for us. 

Our sales are divided somewhat, ranging from 
CSA shares to REKO sales and sales from the farm.

Our vegetable shares total around 220, with one 
share making up 140 kg of mixed vegetables. We sell 
around 140 meat shares made up of 30 kg of meat 
and 5 kg of bones for stock and or soup. Eggs are 
an optional add-on, and the combined CSA shares 
amount to approximately €170,000. REKO is a new 
mode of selling for us, adding another €20,000 in 
sales of vegetables, meat, flour and potato, and it is 
something we will keep expanding in.

It is important that you find a system which works 
for you. You cannot hope to copy anything in farm-
ing, but you can learn a  lot to improve your farm 
and quality of life. Spend some time to understand 
what you are doing and what you want out of the 
project. Take a market garden class. Do a holistic 
management training that includes the whole farm 
and family. Start small, work out where you want to 
start and then expand from there. 

Make sure you keep a strict work hour regime. If 
you have the possibility: It might be double the time 
you expect, it is important to calculate that! Make 
sure you can have holidays and days off regularly. 

My advice from scaling up our market gardens 
in a drought year: get automated irrigation so that 
in case of hot, dry summers you are not spending 2 
hours a day dragging hoses around or worst forget 
to water or leave it on for longer than it should be! 
Also, investing in the right tools is a  big advan-
tage, for example our Two Bad Cats  tine-weeder, 
when used properly and systematically can save 
many hours of hand weeding or shovelling a hoe 
around. We run the 8,000m2 garden without a trac-
tor. However, it can be worth making the bed and 
pathways so that it is possible for a  small tractor 
to pass for large jobs like hauling compost. We 
bought in compost in the first year. However, this 
is not economically and ecologically smart. We 
will arrange this on the farm from now on, and do 
more period covering with plastic and less com-
post. Finally, some combination of windbreak and 
animal protection around the garden is smart!

With regards to the animals, managing animals 
holistically is a great way to learn about your land. 
They will let you know when you are doing it 
wrong. Also do not be afraid of untrained animals 

Pigs have been a large part of the operation, and now have forest access.

This family farm has CSA shares for meats, eggs and vegetables.

Jelle Den Blaauwen has been injecting his passion for regeneration.
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A local butcher helps diversify the range of pork products.

With pigs in the forest the cows are now improving permanent pasture.

Little hands helping out with the onion sets.

(big cows, sheep and pigs): after 3 days, they under-
stand that you mean well and usually bring good 
things. However, always be on guard. Are you new 
to animals? We knew very little in the beginning. 
Maybe you think it is easier with sheep than cows? 
It is actually the opposite, cows and pigs are much 
easier to handle; especially to control and during 
birth. Pigs give you faster revenue, and all give you 
the best compost for the garden. The inclusion of 
the chicken in a symbiosis with cows and grass is 
perfect. You really see the benefit quickly of making 
ecosystems this way. There are many out there now 
with a lot of knowledge who will help or guide you. 
But the best knowledge happens when starting up. 
Just do it! 

More info: http://www.virgenes.no/

Jelle positioning dibblers on the bed roller before transplanting.

A 3 row Jang seeder for direct seeding on the long no-dig beds.
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ohave, denmark 
We have always wanted to have a big bite of a simple, 
wonderful life. We worked for a season with Michel 
at Søtoftes Jordbrug (also in this chapter) starting 
up the market garden. Things went very well, and 
we felt ready to start our own business. We moved 
with some friends to Svendborg, a mid-sized town 
by Danish standards. We had heard that a  local 
grower was looking for young people who would 
like to rent some land and sell their vegetables 
locally. They had themselves simply grown too big. 
We agreed and by that March we started Ohave.

We have always dreamed about our farm being 
a platform for more participation, more opportu-
nities and more people. Creating circumstances 
for community building and nurturing a  holistic 
understanding. At the same time, we were aware 
that we had borrowed money and needed to start 
our main business before developing too much. The 
land was a bare field, no access roads, no drainage, 
no water, no electricity.

 After getting the basic utilities in place, we set up 
a simple polytunnel for our nursery. We managed 
the process of starting up from scratch at the same 
time as running a busy spring in our market gar-
den. I remember having lunch breaks in the back 
of our car, finishing the cold room the day before 
the first harvest, harvesting the first cucumbers off 

the ground before we trellised. We tried to keep 
it simple, and yet it was still too much to manage 
effectively.

The majority of our start-up was funded with 
a  loan of €40,000 and some savings we had. This 
had to cover our living costs, running costs and 
investments. Our initial investments covered:
•	 €10,000 for our box van
•	 €10,000+ on an access road, washing shed, 

tunnels
•	 €1,000 on delivery boxes
•	 €1,500 on cold room
•	 €500 on seed trays
•	 €1,500 on tools
Running costs for the season were:
•	 €5,000 on seeds, potting mix, compost
•	 €3,000 on water, electricity
•	 €1,000 land rent
•	 €1,500 insurance

We are on target to pay back our loan after three 
seasons. We did not buy a BCS walk behind tractor 
starting out, we tried to start simple and develop 
our business before investing too heavily. We have 
not had any side income since starting Ohave. We 
try to plan as well as we can, distribute responsibil-
ities and monitor. But during the first season, it did 
not last long before we could not keep up with our 
production plan, because the spring was too busy 

Anders and Katrine took on a bare plot of land in a broad-acre vegetable operation and have hustled to install the required infrastructure whilst 
generating immediate revenue to maintain their financial targets.

Starting a Market garden Business as a Couple from Scratch
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building up everything. We worked super hard and 
crossed our fingers that we had enough vegetables 
to meet our targets, which, luckily, we did. 
We have a weekly meeting organising the tasks at 
hand and the week ahead both business and private. 
We have a simple agenda facilitating the meeting.

We will adopt a  monthly meeting with our 
employees, going through the budgets and the 
schedule. We normally make a week outline a quar-
ter ahead making sure we have time enough for 
everything to implement and plan. This is also done 
a at monthly meeting.

In the fieldwork, we often take time on different 
tasks. It is good to know how long it takes to harvest 
5 kilo radishes or to prepare a  bed. Then we can 
plan our days even better. We have checklists for as 
much as reasonable. Preparing the car for market, 
office day routine, end of day schedule. 

We are working to clarifying our work proce-
dures putting together our manual, every tool has 
a designated spot and we try to implement systems 
when solving problems. At the same time being 
aware to implement solutions which can be man-
aged and explained by others than us.

So far all is very well, though we are still to 
experience a year of full production. We sell three 
times a  week; Tuesday delivery, Friday delivery 
and Saturday market. We have had a  steady 110+ 
customers per market at the market in Svendborg, 
a city of almost 30,000 inhabitants. Katrine was on 
the front page of the local newspaper the week we 
had our first market. In the following weeks people 
kept saying they had read the article.

As soon as we knew we wanted to start, we 
started to cold-call customers, setting up meetings 
with potential customers and people of interest. We 
were new to the area, so we had to learn the ropes 
and get to know as many as possible. We always try 
to reach a high level of understanding, willingness 
and cooperation.

We work with restaurants, caterers, school kitch-
ens and special events during the summer vacation. 
We still have not spread our season enough, so 
finding good outlets for peak tomatoes and baby 
leaves, have made a huge difference for us.

We want to take part in a  positive regenera-
tive change and we believe reaching far and wide 
socially is of critical importance. Market gardening, 
for us, is a  tool. A  tool to reach our goals. When 
it’s busy and you are working hard, you can lose 
sight of your values. Returning to our context and 
relationship we try to experience how our farm is 

Productions beginning on schedule before a real road was constructed.

Anders Hojlund Anderson and Katrine Bach Hansen.

Low cost multi-span tunnels recycled from another farm.
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working for us. Making desired opportunities and 
experiences available and funding it. 

We sell at the market, we invite people to join our 
volunteer days, field walks and popup restaurants. 
We share our story through presentations and edu-
cation, we write feature articles and attend events. 
We hope to inspire and to create something so good 
that people want to join.

Our goal is to pay off our loan after year three. 
We have finished our first season and happily await 
the second that is fast approaching.

We decided to start ohave well aware that the cur-
rent location might not be the long-term solution. 
We prioritised getting started, testing our outlets, 
concept and own abilities. We wanted to gather 
experience, create attention and openly explore 
what possibilities it could bring. We are still very 
pleased with that decision.

Not only does getting started bring experiences 
and opportunities which we could not have imag-
ined. It also creates another example, which in our 
opinion is the best argument for change - creating 
the change.

We are on the lookout for a more long-term con-
text, ready with holistic testing questions and hard 
work. We want to bring our home, social life and 
work closer together. We are currently living 12 km 
from the farm. It has pros and cons, but as earlier 
mentioned did we prioritized starting our business 
rather than finding the perfect context in our first 
attempt.

We are excited to have two employees joining us 
for our second season. Sharing our work and effort 
with more people, is going to impact wider and 
wider. Sharing meaning with more people, is going 
to impact deeper and deeper. 

We hope to have time, energy and resources 
for more. Exploring further into our context and 
opportunities, while running and managing our 
context supporting market garden, truly turning 
our farm into a platform for meaning and change, 
a shared experience and a regenerative enterprise. 

Our two major challenges have been economical 
planning and managing our relationship. We had 
major doubts starting out, which affected our trust 
in each other and our plan. We thought we could 
re-plan everything and start a bit slower, but we did 
not re-plan.  Instead, we tried to reassure each other 
that we would try to get started as cheaply as pos-
sible. Which is hard for the untrained, as you have 
to spend money to earn money. After finishing 
a stressful spring, we finally re-planned everything, 

Katrine spinning and drying salad on harvest day.

No-dig beds in full production with healthy crops and flowers.

Delivering produce harvested that morning to local restaurants.
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Our advice to people starting up would be:

•	 Do it together. Learn to create and maintain 
shared values. We have had doubts and hardships 
and sharing those stressful factors with people 
we trust has made all the difference for us. 
A chat and a second opinion can help to clarify 
and move forward.

•	 Aim for systems, not goals. Lean up your 
operation, management and schedule. Checklists 
and our week calendar are our two favourite 
tools on the farm.

•	 In my experience, local newspapers love exciting 
content from young people.

•	 Always have a  good relationship with your 
customers and always radiate that you are in 
a  good mood and that you trust yourself and 
your business. 

•	 Make sure to recharge yourself during the week 
in any way possible; be alone, read, take a swim, 
listen to a podcast or socialise with people not 
involved with the farm.

•	 Please remember this, if nothing else: If you 
ever have had enough and really cannot face 
any more. Seek help and please read ACT made 
simple by Russ Harris.

More info: https://ohave.dk/

adjusted our budget, made realistic revenue targets 
and most importantly, followed what we later found 
to be the guidelines from the Holistic Management 
Handbook - setting up a rolling budget.

It is a  budget for monitoring, a  meeting point 
between your book keeping and budget. It is a reg-
ular budget with incomes, expenses and liquidity. 
But it’s different because every month has three 
columns, budget, reality and difference. Meaning 
when a month has ended, you pull your book keep-
ing report and fill in the reality column. The budget 
will then show if you have overspent, met your tar-
gets and always serve you, as the months pass with 
a more and more clear image of your execution and 
business. It is a great tool for budgeting, monitoring 
and re-planning. We have grown to love it, because 
we have tried spending borrowed money without 
a plan or real monitoring and that was not fun.

Another challenge we have experienced has 
been working together as a couple. When we first 
got together, we chose each other for romantic rea-
sons and not for professional reasons. Now that we 
have started a business together, we have to learn 
to work together and be professional. Some work 
days we found ourselves fighting for hours and it 
was so frustrating for both of us, because we knew 
just how busy we were. We have found that we need 
to have rules and ways to communicate. 

First of all, we operate with a clear line between 
our work and private life. If we are off work and 
one of us wants to talk about work, we have to 
ask; “can I bring something up from work?” and 
of course also accept a "no". At work, it is essential 
to make good plans and be well prepared. At our 
weekly meetings, we make sure to keep each other 
updated, we divide any new tasks between us and 
make detailed plans for the week so we both know 
what is going on. Between the two of us, we have 
a rule not to disturb the other's work or to correct 
the other person while working. We write it down 
and bring it up at a meeting or another appropri-
ate time. If we have a very good idea for a better 
flow, we can always ask: “Are you open for some 
advice/suggestion on your work or should I write 
it down for later?”. We always aim to communicate 
with good manners. Listening and making sure 
that you understand the other person and don’t 
interrupt.
With proper planning and good communication, 
we get very far. Of course, it is hard work and there 
are no easy solutions.

Catching a break to call chefs from the tunnel ‘office’.
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Evig grønne enger 
(Evergreen pastures) 

Ringerike, norway
We came to our 8 ha farm in 2011, after declining 
to take over the family farm Anders grew up on. 
No small decision to make, but suddenly clear 
as daylight when we finally understood the all 
encompassing direction we wanted together for 
our lives. To us, our little smallholding, also within 
the family, was the beginning of a  journey out 
of the conventional high input, high stake, high 
impact farming Anders grew up with. A big small 
step in a  direction of regenerating the land so it 
could sustain us in a  far more distant future than 
the normal industrial cash crop production would. 
After 50 years of ploughing, spraying and NPK 
fertilisation, our clay soils had turned to brick. In 
order to break the cycle of degradation, we brought 
in livestock to stimulate the soil with new microbes, 
and grazing to kick start the soil community while 
at the same time earning an income.

We initially started out in 2012 with 20 ewes, 
20 chickens and a  border collie, with the goal 
of cost-effectively restoring severely compacted 
and damaged soils, so that with time could again 

produce staple food crops without damaging the 
land. Managing a farm long term is about managing 
the lives of the people on the farm. To us, the farm 
itself is just one, although very important piece, of 
our lives, but it soon became clear to us that our 
wellbeing depended on much more than the farm. 
A vibrant and safe local community that we and our 
children could be a part of soon became the focus 
of our intentions. The local school was threatened, 
and we took on the task of bringing it back to life. 
After five years of hard work, we proudly send our 
kids off to a  brand new Montessori school every 
morning, knowing that for the next 12 years they 
are part of a  safe, grateful neighbourhood a  bike 
ride from the farm. Our purpose in life is to help 
restore any ecosystem, human or natural, and bring 
it to its optimal functioning. The school, the farm 
and our children are our first step on a long journey 
ahead of us. We do not work solely on the farm, with 
income streams from our other work. Outside of 
the farm, Mari is a working as a city planner in the 
municipality, engaged in local politics, Anders is a 
certified field professional in Holistic Management 
with the Nordic Savory hub, and has been collabo-
rating with Ridgedale Permaculture since 2014.
Taking care of the sheep grazing operation is 
a very low-input task, averaging about 15 minutes 

Fresh vegetables and eggs packed and ready to be distributed locally through the REKO ring sales point.

Running a Small diverse farm whilst Working full-time off the farm
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a day, often less and at some rare occasion around 
shearing maybe a couple of hours a day. It makes 
an enjoyable and predictable part of our daily life. 
Moving the sheep into fresh pastures every other 
day, in sync with our grazing plan, is clean and easy 
and flexible, and does not rely on special expertise 
and heavy machinery. The grazing plan make it 
easier to navigate our daily life with all others 
projects and work we take on. The grazing plan is 
an amazing tool, giving tremendous peace of mind 
knowing that the farm with all its endeavours and 
'curve balls' will be fairly predictable through the 
season, making work and leisure flow in a  better 
way. Grazing animals are a  bulldozer you cannot 
park, meaning it is absolutely necessary to know 
where the animals should be, at what time, and for 
what reason. We manage timing for the animals to 
fully utilise the energy of the sun, making the best 
conditions in the soil and create the best conditions 
available for the species we want to thrive on our 
farm. Without our beloved grazing plan it would 
be beyond our capability to respond and manage 
all the important variables without having to pay 
dearly further down the road. 

Grass-fed lamb startup cost.
20 ewes: 60,000 NOK
Portable electronets: 5,000 NOK
Charger: 4,000 NOK
Portable lightweight corral: 10,000 NOK
Running costs.
Saltlick, shearing, vet, misc: 10,000 NOK
Bucher/packing: 20,000 NOK
Winter feed: 20,000 NOK

Gross income meat/fleece/subsidies: 170,000 NOK

Vegetables
Ever since we moved to the farm, Mari has been 
managing our no-dig gardens for our own gastro-
nomic pleasure. Now we have scaled up to 1,500m2 
creating a  new income stream, bringing organic 
vegetables to the market through local REKO rings 
we helped getting going. Following in the footsteps 
of master gardeners Elliott Coleman and Singing 
Frogs Farm, the natural next step for Mari was to 
complete her own experiences by signing up for 
Ridgedale’s market garden training. The pragmatic, 
no-bullshit approach gave both the finishing skills 
and motivation to go all in. Now we are continuing 
to scale up, intensifying to make the farm more 
financial viable within the context of our well being. 

Winter grazing; Anders plans the grazing to minimise winter feed.

Mari runs the no-dig market gardens whilst working as a city planner. 
Photo by Anita Land, Agropub.

Mari and Anders have been a  large part of setting up a  Montessori 
school and pursuing external jobs whilst developing the farm.  
Photo by Anita Land, Agropub.
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Market garden startup cost.
Polytunnel: 30,000 NOK
Drip irrigation: 25,000 NOK
Weedseal liner: 5,000 NOK
Walk in Cooler: Free
Tools and gear: 8,000 NOK
Compost: 6,500 NOK
Running cost.
Compost: 2,000 NOK
Wood chips: 2,000 NOK
Gear and tools: 5,000 NOK
Seed: 6,000 NOK

Gross income vegetables: 110,000 NOK

The chickens are our clean-up squad, being the first 
to go in after the sheep finish the bale grazing of the 
winter, scratching through the built up manure and 
‘wasted’ forage, letting light and air down through 
the thatch, assisting the grasses to come up. The 
chickens feed off the pasture as well as grain from 
a local farmer with soy-free feed as a supplement and 
vegetable scraps from the gardens. They are housed 
in an old farm-trailer purposed for grain. The trailer 
has a  simple roof, roosters and nest boxes. It was 
initially just a  temporary solution, but worked out 
so well that we did not bother building anything 
more fancy. When out in the fields, I prefer the larger 
agricultural tires, making the trailer easy to move 
around without damaging the soils when wet. We 
initially wanted a trailer with a slated floor, but with 
15 cm of wood chips on the bottom of the trailer we 
collect the manure and get weed-free compost after 
the season ready to tip, as well as avoiding the accu-
mulation of manure beneath the trailer. The chickens 
do not follow the sheep, as they have plenty of chores 
around the farm, and the sheep often go off on longer 
trips to clear terrain. We  keep the chickens rotating 
around the gardens as we find they are the perfect 
vole control, keeping the gardens protected and the 
chickens fat. In wintertime, the chickens clean up 
the polytunnels and prepare them for next year's 
tomatoes by mixing wood chips and manure into 
good compost on the ground. Eggs are sold through 
the REKO-market and are a stable income through 
the year.

Pastured eggs startup cost.
200 layers: 20,000 NOK
Electronet and charger: 5,000 NOK
Movable tractor trailer coop: Free
Homemade nestbox: 1,000 NOK

Fuel cost: 100 NOK
Feed: 100,000 NOK

Gross income eggs: 300,000 NOK

Over the past 7 years, we have seen our pastures 
grow thicker and richer every year, without any other 
inputs than properly managed grazing for the most 
part, where the poultry are not rotating. The grazing 
planning procedure, has helped us through the worst 
drought in living history without needing to buy 
winter forage from outside the farm. The landscape 
is slowly shaping in the image of our described future 
resources base: opening up towards the river, inviting 
in people and wild game on the property. The soils 
are still heavily compacted but the top layer is alive 
and vibrant and the roots are penetrating deeper 
every year.

Our words of advice are to truly understand the 
‘whys’ of you and your beloved ones before embark-
ing on any noble projects. Surround yourself with 
people that lift you in the direction you want to go. 
Build strong relations, everywhere!

Do not overinvest in infrastructure before you have 
some 5 years' experience on the farm. A rainy season 
makes you forget about drought. A dry winter makes 
you forget about snow loads. A mild winter makes 
you forget about freezing water. Keep it simple, light 
and portable and always go for durable and quality 
gear that you can use for multiple things. Sometimes 
we say never buy anything that is produced after 
1994, except perhaps computers! Support your local 
economy, then they might support you. 

A good vintage tractor (such as our MF135) gets 
you through just about any challenge your grandfa-
ther had. Learn how to use it, use it wisely and care 
for it like a baby. New parts are still for sale but are 
rarely needed. Keep things clean, cherish repetition, 
and be wary and mindful of habit. Never walk any-
where empty-handed. Run when you need to! It’s 
faster. Listen to nature, or audiobooks when safe. 
Find mastery in the smallest of tasks. Take care of 
yourself. Learn to read the landscape and the eco-
system processes that govern everything, so you can 
optimise and capitalise on them. Do not try to trick 
nature: succession always wins and will get back 
at you. Sit down and shut up until you know you 
are acting on the cause of the problem and not the 
symptoms. 

To us getting to know the process of holistic man-
agement cannot be overrated. During our first 6 years 
we were put through challenging tests with severe 
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health issues and family tragedies, while having 3 
children, building a new farm house, and resurrect-
ing the local school. To us, having a clear grasp on 
our own holistic context, and continually searching 
for logjams and root causes, major aspects of the 
decision-making framework of holistic manage-
ment, made us pull through with out loosing each 
other, the farm or sight of those things that are of 
deep value to us. 

More info: http://www.eviggronneenger.no/

Season extension is vital in the short growing seasons so far north.

Holistic planned grazing: animals in the right place at the right time.

The egg mobile is part of protecting the gardens from voles.

No-dig in the tunnel; extending the season for salads as tomatoes finish.

Anders has observed clear changes over years of careful management.
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at the Market in Roskilde. At the same time I was 
assembling my first Chicken Caravan imported 
from Australia and in the late Spring I got the first 
flock of 450 laying hens who started following my 
small flock of 8 cattle moving every day. In total, 
I  invested €87,000 across the farm in the first year, 
setting the foundation of all the enterprises. I turned 
over €65,000 on eggs and vegetables with a  minor 
contribution from beef that year. Anders, Katrine 
and I made a profit-share deal on the vegetables and 
by the end of the season they were planning to start 
their own market garden on Funen (Denmark).

The next season, I hired two other friends from 
Ridgedale, Alba and Astrid. Alba took care of the 
gardens and Astrid of the animals. We doubled the 
gardens and got the second Chicken Caravan and 
sales more than doubled too. I  changed the sales 
strategy from going to market to focusing solely 
on restaurant sales. Everything we produced in the 
second year was sold directly to restaurants, cafés 
and canteens with two weekly deliveries.

The plan was that I would take over the remain-
ing 10 ha of land from the community adding up to 
a  total of 20 ha. However, back in spring 2018 my 
neighbour approached us and offered to sell his 30 
ha farm. The community is now taking over the new 
farm, which was a once in a lifetime opportunity to 
purchase the adjoining farm with a separate house 

Sotoftes Jordbrug,  
denmark

I  spent 3 years working on farms in England, 
Norway, Sweden and Chile before I  felt ready to 
start my own business on leased land from the 
community where I was born and raised. Through 
my self-made agricultural education, I got exposed 
to a  regenerative approach to soil management. 
Rebuilding the soil and being profitable while 
harvesting healthy produce became my vision. The 
community land had already been certified organic 
for more than 40 years, and it suited my vision to 
carry on organic farming, but with a  regenerative 
approach.

From the beginning, I wanted to do dairy. After 
spending 6 months at Ridgedale, I got excited about 
market gardening and pastured hens. Initially, I only 
had 10 ha to play, with so vegetables and eggs seemed 
appropriate for the scale. It felt impossible to set up 
a dairy that would be profitable on 10 ha, I would 
need more land. At Ridgedale I  met Anders and 
Katrine, two wonderful people who were looking 
for land to grow vegetables on. We teamed up and 
created a beautiful market garden with polytunnel, 
washing station, cooler, delivery van, website and 
we were selling our first freshly harvested vegetables 

The extensive market garden with cattle and egg mobiles in the background at Sotoftes. The community have taken the once in a  lifetime 
opportunity and purchased the neighbouring farm, allowing Michel to scale up with his partner Marie and pursue micro-dairying.

Responding to Changing Contexts after a Successful Start-up
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where I could consider living long term, and the land 
would be included in my lease.

Now with 50 ha the dream about grass-fed dairy 
is appropriate to the scale and I have been settling 
into this new context. I also met my girlfriend who 
is a  skilled cheese maker and soon to finish her 
master's studies as a dairy engineer. What a perfect 
match! Together we are now building a small on-
farm dairy and begin milking in the spring 2019. 

I have decided to stop growing vegetables so we 
can focus on hens and cows. Instead of shutting 
down the gardens I have found a couple who have 
bought all the infrastructure, moved to the com-
munity and are taking over the lease of the land and 
starting their own business. Again, what a perfect 
match! All of us are now working on building up 
a  collaboration where we can offer our custom-
ers a broad range of products, combine deliveries 
together and share invoicing. After my experience 
from the past two seasons I really believe in this way 
of working together where people are economically 
responsible for their own business. 

Something worth sharing is that I  started out 
being certified organic but have met challenges 
with the regulations and the way I want to keep my 
hens. Having a mobile setup is not in sync with EU 
regulations, at least from the Danish perspective, 
and that has led us to the decision of letting go of 
the certification. In relation to regulations, it has 
not been easy to do things in a different way than 
the ‘conventional’. I  have taken my hits as a  first 
mover but I still feel comfortable carrying on with 
the support of my customers. My advice is to keep 
a close and honest relation to your customers. 

From the very beginning I wanted to build a 
100% grass-fed herd. I have been milking outside on 
pasture for about 4 months now, and already gained 
a lot of experience with this approach. It is not easy 
to maintain good yields. We are not comfortably 
reaching our target yet, but we are trying our very 
best. To have milk year-round we have decided to 
have two calving seasons a year. The first calving will 
be in the end of April and the second calving will be 
at the beginning of September. We are keeping the 
calves with their mothers and I only see benefits with 
this approach, although it is easier said than done. It 
was a big challenge to do the daily separation and 
keep the calves in their ‘pasture pen’ without them 
breaking out.

Every 3 to 6 days we move the mobile milking 
parlour. The cows get fresh pasture twice daily, and 
graze away from the parlour. We make a lane from 

Marie and Michel’s context has changed considerably with new land.

Chicken Caravans from Australia offer a degree of automation.

The beautiful market gardens late in the season.
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the current grazing area to the parlour so they can 
access water and easily be moved back for milking. 
Every day at 4 p.m. we drive the whole herd back 
through the lane and into the ‘calf pen,’ which is a 
Gallagher Smart fence with a separate battery shock 
box. You need 4 polywires and a very hot fence to 
keep the calves in. We then open up the second pas-
ture for the day and only let the mothers leave the 
calf pen. In that way, we have now got the calves in 
a separate pen next to the parlour and the cows are 
out back grazing.

 We milk the cows next morning 8 a.m. We found 
that it is important to keep the calves next to the par-
lour otherwise the cows are reluctant to let the milk 
down. There have been many challenges in getting 
this pasture-based approach to milking established. 
I believe genetics play a role, and we will be selecting 
for the cows that are willing to share their milk both 
with the calf and us. The calves stay in the calf pen 
until 11 a.m. to help avoid the cows getting into the 
habit of holding back the milk for the calf when they 
are re-united right after milking. In this way, they 
get to spend 5 to 6 hours together, but the calf gets 
the milk from 8 hours and we get the milk from 16 
hours of the day. The cows can always access their 
calves by walking up the fenced lane way, maintain-
ing their bond.  

We have also been busy building a dairy in one of 
the old farm buildings, which will become a mod-
ern cheese-making facility. It will take some time 
to fine-tune and build the enterprise fully, so watch 
this space! 

More info: https://jordbrug.com/

Calves in a temporary seperate paddock to allow for milk sharing.

Milking out in the pasture as a low-cost and low-stress approach.

Cows grazing on pasture improved by the poultry.

Birds roosting in their Chicken Caravan.
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Christian Rid runs a weekly market stand at a farmer's market in Salzburg to sell all the produce he grows mostly alone.

optimising farm operations for a normal Work-week for one Person

and seeing the essence of his learning journey at 
Ridgedale, especially the beautiful and efficient 
no-dig version of a market garden, triggered quite 
some change for me and my farm.

I had always had the impression that vegetable 
production was a destructive business, with little 
money to be made. I never wanted to run a 2-wheel 
tractor or bigger machines through eroding dirt, 
nor could I imagine a viable vegetable business in 
the strange looking permaculture systems I had 
often seen.

After an intensive farm scale design training 
at Ridgedale, followed by a holistic management 
course in England, I stopped working outside the 
farm and I eliminated almost all the time-consum-
ing side projects in order to plan and start a market 
garden business for the season 2019. The market 
garden was planned to produce one full income 
within a normal 40 hour work week. Everything 
was strictly laid out to fit one person.

The holistic context for us as a young fam-
ily included a quality of life statement, a holistic 
finance plan for the farm business and a detailed 
garden plan. This work was thoroughly completed 
before the first season, and before any investments 

lielonhof, Austria
The Lielonhof is a very small farm, with a 3.2 hectare 
land base situated in a rolling hills just north of 
the alps, near Salzburg. When I started the design 
process in 2014, the property consisted of six scat-
tered organic hay field parcels on an exposed hill 
top, and a 200 year-old building that was severely 
damaged by hail and rain.

In 2015 the process of constructing a new main 
building was completed in just under a year. Back 
then, I rented almost the entire new house to a fam-
ily whilst working full time off site as a real estate 
and building manager. Outside of my work, I was 
busy planting and nursing various trees and shrubs, 
whilst running pastured layers in a self-built egg 
mobile suited for our harsh winters for 100 birds.  I 
also raised pastured pigs.

After a decade of traveling the globe, mostly by 
bicycle, followed by very busy initial years on the 
farm, I visited Richard in August 2017 in Sweden. 
I met Richard the first time more than 10 years 
ago in Thailand at Panya Project where he was the 
farm manager back then. He is an inspiring person 
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were made. We made a very clear distinction 
between farming and family, as my partner works 
as a physiotherapist and osteopath off the farm. 
She is helping me once in a while but the farming 
is seen entirely separately. It was very important to 
set some time aside as our son was born in middle 
of the busy growing season. 

In total, I invested about €50,000. Most of this 
cost was a 10 x 36 m double-membrane high tun-
nel, with roll up automated sides and insect netting 
to prevent seeds and bugs from blowing in. My 
partner and I want to be able to spend the weekend 
off the farm even during the main season. That is 
why it was very important to have some degree of 
automation from day one. I am now farming twenty 
beds inside the big high tunnel and forty beds 
outside. Besides that, I have a small tunnel from 
previous home gardening activities with five beds. 
Everything is standardised. I have a total of 65 beds 
measuring 75 cm by 15 m, with 30 cm walkways in 
between.

Investments

•	 High tunnel (including earthworks, frost-free 
water, drip irrigation and electricity) 
€34,500

•	 Post-harvest workspace and Walk-in-Cooler 
€3,500 

•	 Heated Propagation Tables €2,000 
•	 Tools, fleece, insect netting, outdoor overhead 

irrigation €2,000 
•	 Initial compost and amendments €4,000
•	 Running cost (Seeds, packaging, potting soil, 

etc.) €3,000
•	 Market stand set-up €1,000 

Total €50,000

The workload was well planned, but setting the 
biggest block of outdoor beds in the middle of 
an overgrown densely weeded area (nettle, couch 
grass, bindweed), caused me a lot of extra work 
hours initially. The initial bed preparation with a 
layer of cardboard, thick compost and woodchips 
in the pathways made it quite a lot of work before 
the season began. Because of my uneven terrain, I 
ran a tiller through some areas to help flatten out 
the land. I also pulled a one-shank Yeoman's key-
line plow through the middle of every bed to loosen 
the subsoil without flipping it over. The soil inside 
the big tunnel was hard packed from the excavator 

Deep ripping below the greenhouse beds to decompact heavy ground.

The transition to no-dig; another time saving approach that also lends 
itself to better soil care.

An automated double-skinned tunnel was a significant investment, but 
supports maintaining a sensible work-week.
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driving back and forth during the building process. 
It was impossible to get a broadfork into the soil 
in some places. I chose this overgrown area to 
site the main beds because it is the best location 
for the years to come. The challenge is to stay on 
top of any perennial weeds that come through the 
compost until July, then they get exhausted and die. 
Bindweed is the only exception for me, which takes 
a little longer to eliminate.

Without the extra workload caused by weeds, 
and by building the actual beds and systems in 
snowy March, it was the perfect size for me to man-
age alone. I am looking forward to season two, as 
the system is up and running smoothly now.

In this first year I produced a standard range of 
vegetables with 34 varieties, which I sold at a mar-
ket stand at the biggest farmers-market in the city 
of Salzburg. At this market, every vendor seems to 
make money, but you are definitely one of many. 
Organic vegetable production is big in Austria, but 
I am the only grower at this specific market selling 
my own produce exclusively, and the customers 
are obviously able to recognise the difference in 
authenticity, quality, freshness and taste. I also tried 
to sell salad mixes to restaurants, but I have learnt 
that the willingness to pay extra for perfect quality 
produce is very limited. I stopped putting time into 
developing this sales outlet for now, focusing on 
direct sales to consumers.

The farm is situated beside a lovely walking trail 
around the hill top. The beauty of the no-dig beds 
is attracting a lot of attention from passing people. 
Direct selling off the farm gate presented itself as 
an opportunity, but I have been reflecting that this 
mode of selling needs to be more streamlined and 
better planned for the coming years, so that it does 
not consume too much of my time.

With the current sales figures, all the investment 
costs will be returned by the end of season two at 
the latest. I expect improvements in production 
and more knowledge about the marketplace itself, 
and I foresee a good increase in sales that make me 
confident that these initial costs will be returned 
much earlier. If I am able to start selling as planned 
in April next season, rather than May, then the 
entire investment will be returned by July 2020. 
As I am writing this, I am almost at the end of the 
first market garden season, and I am really happy 
with the the financial result, which is well above the 
estimated numbers set out in the financial plan that 
I made the previous winter. 

Indeterminate tomatoes ripening late in the summer. Landscape fabric 
helping to heat the soil whilst eliminating weeds.

A view of the clean and well-maintained beds that are characteristic of 
a no-dig approach.

Lettuce being harvested for storage in the chiller. Harvest crates with 
lids keep in the moisture and preserve crispness with sensitive crops 
such as salad greens.
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Christian Rid, who runs Lielonhof almost completely alone.

The initial wash station with IBC tank to receive excessive water from 
the spray table.

The renovated space is now a beautiful family home.

A home-made garden cart for transporting trays, crates and crops.

Simple home-made propagation benches in the tunnel.

The old farm house had suffered severe weather damage.
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The setup of my market garden business follows 
the lean farming principles, with the least amount 
of effort, tools and land, I try to pack as much sun-
shine and nutrients in the produce while improving 
the soil biology and yield. I try to manipulate the 
soil surface as little as possible, by avoiding every 
form of cultivation, to achieve real regenerative 
land use.

Beside small changes to the systems, I want to 
streamline and increase production by adding a 6.5 
x 36 meter caterpillar tunnel to the existing out-
door bed space. With 1,100 mm of annual rain this 
brings more security to the shoulder seasons and 
I will be able to extend yields and season without 
expanding the area of beds.

Next year I will experiment with solarisation 
with clear plastic, with the goal of easier bed flips 
between crops. I hope to be able to kill-off crop res-
idue and weed seeds in the top layer of the beds to 
prevent regrowth of previous crops without being 
forced to pull the roots. By season three, I want to 
be ready to have a full-time employee for the season 
with strictly standardised systems and protocols. 
It will also allow the picking of the fruits, berries 
and nuts on the perennial systems I have planted. I 
paused egg production for a season to set the mar-
ket gardens up, but plan to bring them back once I 
have an employee. For future sales, I will stick with 
the farmers market in Salzburg, while creating a 
very local consumer-producer community online.

The way I started the market garden at Lielonhof 
was not the cheapest way to do it. I am not entirely 
convinced that a double-cover greenhouse makes 
much difference in comparison to a normal single-
layer cover, especially if the house is unheated. 
However, the automation was worth the money. 
Beside this expansive high tunnel, the investment 
was not much different to any other market garden. 
I did not buy unnecessary tools or equipment, and 
I am very happy with the purchases I made, which 
were simple standard hand tools. 

Somehow, I forgot about shade cloth for the 
heat of the summer. When the first heat wave hit 
us, it was holiday time, and impossible to get good 
material within a reasonable time frame. I went on 
without shading the tunnel for the rest of the sum-
mer, and lost a lot of sweet pepper blossoms. I am 
sure that the grafted tomato plants produced below 
potential as a result of excessive heat too. The high-
est temperature inside the tunnel was 48°C, and I 
perceived a limited air flow through the insect net-
ting.  This will be remedied for future years. Overall, 

there was about 15% crop failure, mostly because of 
flea beetles, aphids, caterpillars and carrot fly. That 
is also something to be better prepared for next 
year! My recommendations for anyone starting up:
•	 For anybody starting out with market gar-

dening, I recommend to get the right tools and 
equipment up front, to free up time.

•	 Production is easier if the future bed space is 
tarped longer prior to your start date. 

•	 It is very important to take care of your body. 
That is why I recommend to have a daily 
mobility routine to stay flexible and healthy.

•	 Get to know your market as well as possible 
before planning the production. The extra time 
spent is worth it.

•	 Trust the natural system and feed your biology 
very well.

More info: http://www.lielonhof.at/

An egg mobile moves around the pasture surrounding the market 
garden space.  Hens were paused for the initial market garden set-up.

Young grated trees establishing in root-trainers. Silvopastures 
containing tree and berry crops will come online in the following years.
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In 2015 we started Krautgaart (Luxembourgish for 
‘herbal garden’), as a project whilst we were studying 
at university. The goal was simply to grow our own 
vegetables. We enjoyed the outdoor work and got 
excited about the idea of growing food for ourselves 
and for the local community. Inspired by people 
like Jean-Martin Fortier, Eliot Coleman, Richard 
Perkins and Charles Dowding we decided to give 
commercial gardening a serious try. We committed 
ourselves to one test year, with the goal of finding out 
if market gardening suited us, as well as determine 
if there is a local demand for high quality products.  
We were also testing if we could start a market 
garden business with no farming background on a 
small budget. At this point our vision was to supply 
a group of locals with epic vegetables through a job 
that is fulfilling and meaningful to us. Until 2016, 
we had neither farming or business experience. We 
knew that many challenges would come up along 
the way, but we all felt that it should not stop us 
trying.

Krautgaart s.e.n.c (“société en nom collectif ” 
is a business form equivalent to a “general part-
nership”), was co-founded in 2016 by Jean-Marc 
Parries (MSc. Environmental Sciences) and Max 

Krautgaart, luxembourg
•	 Selling strategy: CSA with 130 members and a 

subscription with a local chef.
•	 Vegetable distribution period: Mid April to end 

of November.
•	 Main enterprise: No-dig market garden with 

cultivated area of  4,100 m2.
•	 Vegetables grown: more than 70 varieties 

throughout the season.
•	 Side enterprise: 100 pastured laying hens.
•	 Total cultivated area: 4100 m2.
•	 Total cultivated area outside: 3,440 m2.
•	 Total cultivated area in polytunnels: 660 m2.
•	 Nursery: 40m2.
•	 Polytunnels: 2x 210 m2.
•	 Caterpillar Tunnel: 1x 200 m2.
•	 Land: 1.2 ha rented land from three different 

owners. 
•	 Revenue per square meter in 2019: >€30.
•	 On the payroll: Three full-time partners and one 

apprentice.

Krautgaart partners. From left to right: Max Epstein, Claude Petit, Jean-Marc Parries. Image courtesy Anne Lommel.

Working with friends to Start a no-dig CSA
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Epstein (MSc. Botany). Claude (MSc. Agronomy), 
joined the team later that year and became a partner 
in 2019. We are three independent people working 
together. Our limited financial resources helped us 
to be creative and work as effectively as possible. 
Here are the three central questions we asked our-
selves before starting the first season:
•	 What essential resources would we need for 

successfully growing vegetables in a first season? 
•	 What budget is needed to achieve our pro-

duction objectives, and does this match our 
financial resources?

•	 How much revenue could we possibly generate 
if we had a decent first growing season?

Test season investments and expenses:
•	 200 m2 polytunnel  €4,000 
•	 Van €4,000
•	 General tools €500
•	 Manual seeder (Sembdner) €500
•	 Seeds €400
•	 Potting soil €400
•	 Nets and fleece €1,000
•	 Harvest crates €400
•	 Fencing €500
•	 Books and courses €1,000
•	 Expenses 2016 (Fuel, Insurances, etc.) €1,500
Total expenses in 2016: <€14,500

Other resources we used:
•	 We borrowed a two wheel rotary tiller.
•	 We worked with 2,000 m2 of rented land.
•	 Steve Schwartz (a local heirloom seed grower), 

helped us with his knowledge to get started in 
plant propagation and provided us second hand 
quickpots.

•	 We utilised a barn in the centre of the village to 
store tools and set up a market stand to sell our 
produce.

•	 We all had the possibility to live at our parents 
homes in the beginning, so we had very low 
expenses. 

In the first year we sold locally through a market 
stand in the centre of the village and we managed to 
make €17,300 in revenue. This allowed us to cover 
the investments. Crops were good, especially con-
sidering it was our first season. We concluded the 
test year was challenging, but also a success. We had 
good feedback, and were motivated by the fulfilling 
work. We decided to launch ourselves into profes-
sional market gardening.Tomatoes still cropping well at the end of september.

Shipping containers are great for building infrastructure on a budget. 
We use one as workshop an one as a cooler and tool shack.

Our main garden in autumn 2018: clean no-dig beds.
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No-dig soil life: note the density of worm castings.

We consider educating people an important part of our work.

2017 vegetable distribution, our first CSA year.

2017-2019 Krautgaart CSA 

From the start of the 2017 season we considered 
two selling strategies. Selling from the local market 
stand at our barn, as we did in 2016, and distributing 
the produce through a subscription-based vegetable 
box model. After an inspiring CSA workshop at 
Ortoloco in Switzerland we decided to go for the 
community supported model. We had planned for 
more investments and the CSA approach gave us 
the financial resources we needed through some 
early subscriptions. After three seasons of CSA and 
a lot of fine tuning our vegetable distribution is now 
highly efficient, and customer feedback is great.

The distribution takes place every Friday from 
4:30 pm to 7:30 pm. Within three hours per week 
all our produce is collected. Our customers do the 
packaging themselves. We do not create baskets 
or do any kind of pre-packing. We can efficiently 
bulk harvest and prepare the distribution on Friday 
mornings. We have very few leftovers after the 
weekly harvest. We calculate a buffer so that there 
are enough vegetables for everybody, even with 
weighing inaccuracies. The calculated leftovers go 
entirely to a local chef who pays a fixed yearly fee 
for it. 

Krautgaart CSA specs 2019

•	 Two distribution venues (one with 90 members, 
the other with 40 members).

•	 Average subscription price paid in 2019: €935
•	 Average basket price in 2019: €27.50
•	 34 distributions per year starting in mid of April 

and ending end of November.
•	 Eggs from our pastured laying hens are sold 

separately. 

We offer one basket size. People who want more 
vegetables can subscribe for two baskets or more. 
The minimum subscription fee is €800 per year. 
Subscribers can choose to pay more if they want. On 
the subscription form people can see how the salary 
of Krautgaart workers change with the average 
basket price they choose to pay. We introduced this 
transparent and flexible price offer in 2019. Simply 
by giving people the possibility to pay more we 
raised the average paid price from €800 in 2018 to 
€935 in 2019. It takes some effort to build a CSA, but 
once it is set up and running the work that goes into 
it reduces dramatically.
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In the beginning of the first season we used the 
rotary tiller for bed preparation. It felt destructive 
and was tiring. Already in the first season we started 
switching to no-dig. Since 2017 all our crops are 
grown on no-dig beds. If done correctly, no-dig is a 
huge time saver. And especially in market garden-
ing, having more time is a game-changer!

We strive to continuously improve our service 
and reduce yearly customer fluctuation to a mini-
mum. We make yearly surveys, and try to adapt 
to customer requests as far as possible. It is also 
important to recognise that you cannot satisfy every 
customer. Therefore, we focus on a group of cus-
tomers with similar requests so that we can provide 
an excellent service to this group. With this strategy 
the percentage of customers returning each season 
has increased every year, and is now 85%.

We team up with local producers to complement 
our baskets with crops that are inefficient to grow 
in our market garden set up. As an example, we 
cooperate with local producers for potatoes, and 
sometimes onions, so that we can supply these 
vegetables all season long. For every season we set 
a position in our budgeting for the expenses we 
make on external productions. It is calculated into 
the basket price, and we are transparent about it. 
We inform our customers about the provenance of 
the vegetables.

Two years ago we started integrating laying hens 
in our system. We built two small mobile coops 
with 50 hens in each. They move regularly on the 
pasture surrounding our gardens. The idea is to 
provide high quality eggs to our CSA members and 
make full use of the pasture around the garden. The 
enterprise does not generate much profit at this 
scale, but it enables us to improve our service in 
general. Our customers highly appreciate the qual-
ity of the eggs, and we only offer them to people 
who have subscribed to a vegetable box. The hens 
also help us to reduce slug migration from the pas-
tures into the garden. 

We found the most effective way to learn the 
skills we needed was to fully immerse ourselves. 
Learning by doing was our slogan! Today it is easier 
than ever to access the information you need at low 
cost, or even for free. We read a lot of books before 
we started, visited local farms and cooperated with 
a local heirloom seed grower to learn more about 
plant propagation. When starting your first busi-
ness you are confronted with a lot of challenges that 
you have not faced before. Facing these challenges 
helps you to learn fast and effectively. As you go, 

Our main garden in late summer 2019: vigorous growth and very few 
weeds thanks to no-dig.

A 50 m Caterpillar Tunnel efficiently upgraded our growing space.

Enjoying the weekly harvest. Image courtesy Anne Lommel.

Digital .pdf copy exclusively for Christopher Bennett  christopher.bennett@hublot.ca  Transaction: 0049839773



730

very specific problems or challenges emerge and you 
can address those by visiting farms or taking courses 
at other farms who have found successful ways to 
deal with this exact challenges. 

When we started, our vision was to grow epic 
vegetables for a group of local people. Besides grow-
ing vegetables for the locals, we now also focus on 
creating a business framework that enables a unique 
work and life quality. We are convinced that this is 
essential for building a business that is sustainable in 
the long run. 

Plans for improving and extending our CSA 
services:

•	 Improving our service through adding berries 
and fruits from our own production.

•	 Supplying vegetables to our CSA members year 
round by growing winter crops and continuing 
cooperations with other local producers. 

•	 Helping other people to get started in market gar-
dening or growing vegetables for private supply. 

Key reflections after four years: 

•	 Do yourself a favour and start with some kind 
of a test year before you go all in. Either at an 
existing farm, or, if you are confident enough, 
on your own. Call it a test year, or a project, and 
invest only in the essentials. It is also good to 
have a partner(s) with complementary skills, so 
that you can split tasks. Start small and do not go 
into debt.

•	 When you get started use every resource you 
have to decrease your personal spending. It takes 
off financial pressure and helps you focus on 
building your business.

•	 You can save a lot of money if you buy second 
hand, or even borrow expensive tools in the 
beginning. We bought tools on ebay and on local 
second hand markets. One of our neighbours 
was even willing to lend us his BCS rotary tiller, 
which we used only for half a season because we 
switched to no-dig. This saved us a lot of money! 
If you are considering starting up then remember 
to price your products correctly right from the 
beginning. It has to work for you. Caring about 
details makes the difference between succeeding 
and failing when starting and growing a business!

More info: www.krautgaart.com
An abundant early october basket. Image courtesy Anne Lommel.

Pastured laying hens to provide high quality eggs to our CSA members. 

Mixed eggs compliment the colourful vegetable shares perfectly.
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Felicia, Magnus, Samuel and Åsa holistically graze cows and sheep and run a pastured broiler enterprise in Lapland, Sweden. Image coutesy Petra 
Älvstrand/www.pi-photo.se.

Planned grazing and Pastured Broilers in lapland

take a relatively long time to get a return on invest-
ment. This turned out to be a mistake for us, as we 
had limited capital. The infrastructure to raise these 
animals is expensive.  Anyway, that is what we did, 
but I would not recommend it unless you have sig-
nificant money to invest.

The initial investment to start the farm, not 
including the price of the property itself, was approx. 
€50,000. We supported this with the salaries from 
our off farm jobs. My wife and I both have off-farm 
jobs, and so neither of us is full-time on the farm. 
This soon became our shared goa, however, and so 
we had to come up with an enterprise that could 
support us economically more immediately. I had 
heard about pastured poultry over the years, and 
knew that Ridgedale was running pastured layers 
and broilers, so when I saw that Richard was offer-
ing a weekend course in managing birds on pasture 
(both broilers and layers), I quickly signed up for 
the training. After the training I was convinced 
that this was our pathway into farming full-time. 
We invested more capital to start a pastured broiler 

Stromnasgarden, Sweden
We are a family of four, consisting of me, Magnus 
Eriksson, my wife Åsa Lindmo and our two children 
Felicia and Samuel. In the fall of 2015, without 
prior experience or education, we bought the farm 
Strömnäsgården, 40 km from Boden in the north 
of Sweden (66°N). The farm is approximately 5 
ha of pasture and 16 ha of forest. We also rent an 
additional 5 ha of pasture from a neighbour. We 
started our farming experience with grass-fed beef 
and lamb. I was inspired by people like Joel Salatin, 
Allan Savory, Will Harris, Gabe Brown, Darren 
Doherty, and Richard Perkins at Ridgedale Perma-
culture, amongst many others in the regenerative 
agriculture movement. I had read many articles 
and books on the topic, and watched countless 
hours of Youtube material. This eventually led me 
to the point where I felt I had to try farming out for 
myself, to practice what I had learned in theory. 

Looking back, we would have done many things 
a lot differently. We started with the most invest-
ment intensive enterprises: cattle and sheep, that 
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Brooding chicks up to 3 weeks old before their transition to pasture.

A feast for the family: the product of hard work and careful planning.

Broiler eggs in the incubator: no hatchery can delivery day-old chicks.

The first hatchling emerging on it's way to the brooder.

Happy, healthy birds raised for local consumers in the far north.

Cows, sheep and broilers in symphony on the pasture.
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Sweden has few alternatives to industrial poultry productions. Pastured 
poultry  has huge potential for new farmers in most parts of Europe.

Samuel and Felicia have been engaged with the rearing of the birds.

enterprise. That cost us about €40,000, including 
building a regulated slaughter facility. A large pro-
portion of that cost was allocated to professional 
carpentry, electricians and plumbers.  

In the spring of 2019 we started building the 
infrastructure needed to produce pastured broilers. 
We first needed a hatchery, since the only Swedish 
hatcheries are located in the very south of Sweden, 
and they could not deliver day-old chicks this far 
north. They could, however, send us eggs. We also 
needed to modify our barn to build a brooder space. 
We have learned a huge amount in our first season 
with poultry. The day-to-day work has been a bit 
stressful as we have been learning the ropes. Since 
we built everything from the ground up, simultane-
ously raising pastured broilers whilst managing our 
other animals, it has been a very busy season. Not 
being able to be full-time farmers has not helped!
Our weak link at the moment is sales. With our 
other jobs outside the farm, we have not had time 
to sell as actively as we had hoped. This is our main 
focus now, now that the active production season is 
over and the birds are in the freezer.

Our vision when we started the farm was not to 
become full-time farmers, but that has changed for 
us, and is now a shared goal for my wife and I. The 
pastured broiler enterprise feels like the vehicle to 
make this a reality. As the season has progressed, 
we have gained experience and we will make a lot 
of improvements for next season, refining details in 
operations.

Amongst the challenges in this initial season were 
delays in the shipment of equipment we ordered. 
The incubator was four weeks late, which meant we 
lost an order of half the planned production this 
season, and yet we did not know about the cancella-
tion until the production had already started, so we 
could not adjust the numbers. That was a bitter pill 
to swallow. The biggest challenges by far have been 
how to manage the mental aspect of farming, such 
as self-doubt, stress and momentary periods of feel-
ing unmotivated. This will only get better though, 
as we build confidence and have completed some of 
our major establishment projects, such as building 
the slaughter facility, for example. I am impressed 
that we are still married, after what we have been 
through this first season!  It has been a steep learn-
ing curve taking on so much at once.

So, what do the future look like for us at 
Strömnäsgården? After starting this broiler enter-
prise, we promised ourselves to give it no less than 
five years. We want to give things time to settle into 

The beginnings of a regulated slaughter facility.
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the Pastured Poultry course I took at Ridgedale, or 
something similar.  A good training is money well 
invested. Try to anticipate challenges ahead of time, 
to be one step ahead. Doing everything at once, as 
we did, is stressful. At least it was for us.

I guess some people do not have access to a poul-
try slaughter facilities nearby, and therefore have to 
build one for themselves. The rules and regulations 
will probably be different for different countries, so 
start by looking into that. We chose to buy an old 
lorry container to use as the main structure. We put 
metal roofing with the inner side out on the walls, 
to create a cleanable surface. All of the plumbing 
and electricity, and most of the carpentry, was 
done by professionals. It was difficult to explain to 
them what I wanted the end result to look like, as 
this is perhaps a novel approach to creating such 
an unusual facility. There are still some minor 
details to work on, such as installing a better door 
to the chiller room, adding another door between 
the entry where we change clothes and the actual 
slaughter area, putting a small window next to the 
scalder to pass birds through, etc. Outside, we are 
going to make a concrete slab for the kill area. These 
projects will soon be complete, and we are looking 
forward to an even better season!

More info: https://www.stromnasgarden.se/

a rhythm before evaluating things. At least, that 
is our take on it after this first year. Over the next 
season’s we will improve the practical aspects of this 
enterprise to make the day-to-day work easier and 
more streamlined. For example, we will put in an 
automated drinking system in the brooder area.  
This will save us approximately 60 hours over the 
course of a season. Also, we are looking to build 
or buy a silo. We currently borrow a silo at our 
neighbours' farm, and have to go there every two 
to three days to bring feed to our place. Another 
improvement we are looking to make is how we 
water the birds on pasture. We take an IBC tank out 
and water with buckets, but I think I will install a 
small pump and hose so we can just fill the waterers 
that way. We also aim to grow our customer base to 
a point where we can produce approximately 4,000 
birds per season. We could theoretically produce 
more than that if there is enough demand for the 
product, but I do not know if we really want to go 
beyond that.

There are a few words of advice I would share 
with anyone thinking of starting an enterprise like 
this. First is to begin building your market before 
you start, if at all possible. It is no use producing 
first class foods if no-one buys it. And do not rush. 
Take your time, and build the infrastructure that 
you need in plenty of time before you start produc-
ing. Educate yourself by taking courses, such as 

The slaughter facility taking shape. Key pieces of equipment and a sensible work-flow are what makes this facility work.  
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Our farm is so small and so very insignificant in the 
grand scheme of things, and yet it means so much 
to a lot of people. There are an increasing number 
of places such as this all over the world, where so 
many good people are dedicating their lives to 
taking responsibility for their food supply, the land 
they steward, and the community around them. I 
am so grateful and inspired by that. I think about 
all of those who I connect with around these things 
that we find interesting and exciting so much of my 
time that I tend to easily forget we are a minority.

In so many ways, we are alone amongst the spe-
cies we share the planet with; and whilst we are 
the only animal on the planet that needs to wipe 
its backside, we are also the only creature that has 
been able to leave the biosphere and take a  look 
at the planet from a much larger perspective. The 
great power that we wield as a species has allowed 
us to increase the flow of energy, information 
and material transfer to unprecedented levels 
for better and for worse. It is all too obvious how 
our handiwork has changed major cycles in the 
biosphere: increasing the flow of carbon, nitrogen 
and sulphur, the pressure we have put on other 
species, on habitats and the soils of the planet. The 
Earth’s resources- soils, forests, rivers- oceans and 
minerals are now mapped in exquisite detail. We 
can crunch mind-blowing amounts of data at such 
rapid speeds along with communicating it around 
the world in seconds. We can predict and model 
pollution, changes in albedo, population changes 
in plant life and disease, movements of migratory 
animals and shoaling fish. It is incredible what we 
do collectively. 

And yet whilst the Earth’s feedback systems can 
cope with change, they are usually quite slow in 
stabilising themselves through positive feedback 
loops, or by some new organism exploiting a new 
opportunity. These processes have a  long lead-in 

time and even today we are seeing the backlash 
of actions taken generations ago. Some of the 
technologies and processes we are engaged with 
currently will no doubt bear rise to unintended 
consequences for many more. 

But alongside our undeniable destructive power 
we have equally acquired the power to protect 
and sustain life, a gift so sadly undervalued in so 
much of current society's framework. We can see 
incredible examples of people regenerating forest 
systems on badly damaged land, desert regions 
being returned to thriving diverse grasslands whilst 
producing increasing yields of nutrient dense food. 
There is so much pioneering work to diversify field 
crop production, and regenerate the soils in all 
manner of ways, at all scales. Incredible solutions 
are remediating pollution in the oceans and river 
systems. There is so much creativity in recycling 
our wastes to useful ends and harnessing renewable 
sources of energy. We see ever growing interest in 
the return to aligning ourselves to work with those 
tiny microbes that balance the health in so many of 
our planetary systems. So much is being recorded 
and documented and shared globally through the 
different expressions of media, illustrating for all 
the undeniable possibilities we have in this regard. 

Our farm is so small, so insignificant, yet we 
know we simply cannot rely on the Earth’s natu-
ral feedback systems to repair the blunders of our 
species, and we cannot go on denying ourselves for 
simplicity. The simple fact that we possess a highly 
developed telencephalon and an opposable thumb 
means, that, perhaps, we should do something. We 
clearly have all the knowledge, strategies and man-
agement approaches needed to face up to ourselves 
to let go of wrong interpretation and vain imagina-
tion, and to step up to the pressing work at hand 
and take sides with life. That is enough for me. Put 
this book down, go out, and do good.

Epilogue




