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Preface 
by 

Jonathon Porritt 

These days, it seems that just about every politician on earth is 
having a bit of a problem with 'the vision thing'. So few of the old 
ideas any longer seem capable of delivering the goods; so many 
of the 'new' ideas look remarkably like the old ones recycled! 

And nowhere is this more true than in the area of agriculture 
and food. We produce it, distribute it, and retail it all in the 
most hopelessly unsustainable manner - and now we are about 
to genetically engineer it in a similar fashion. 

Permaculture stands four square against that collapse into 
the unsustainable. It talks about food production in a different 
language. Its dreams are issues in a different coinage. And for its 
practice, it goes back to the basics of natural systems and what 
it is that makes them work. 

So alienated are we from these natural systems that many 
will undoubtedly resort to ridicule or denial as their automatic 
defence against such a radical alternative. Which for people like 
me only serves to underline the importance of its contribution 
to the current debate. 

Putt ing into pract ice the design concepts that underp in 
permacul ture is no mean challenge. But a new era requires 
hard-headed and creative thinking, and you'll find plenty of that 
in these pages. 

Jonathon Porritt 
Environmental writer, campaigner 
and chair of the Sustainable Development Commission 





Introduction 

Permaculture is an approach to sustainable living that has spread 
th roughou t the wor ld , f r o m Z imbabwe to Russia and Nepal 
to California. This book is an introduction to permaculture 
primarily for people living in Britain, it explains what permaculture 
is, and gives examples of how it can be applied in a variety of 
situations, in both town and country. It also tells you where to 
obtain more detailed information and how to contact people 
already practising permaculture. 





Chapter I 

What is Permaculture? 

There is a great awareness these days that we are reaching the 
physical limits of the Earth. We cannot go on creating pollution 
at the present rate, or filling our ever-growing appetite for energy 
and materials for ever. We are so profligate with oil and other 
fossil fuels that we have developed a way of producing food 
which consumes around ten calories of energy for every calorie 
contained in the food. 

Changing to organic methods of food production could 
reduce this high input by a significant amount, as both chemical 
fertilisers and pesticides are energy intensive. But conventional 
organic farming still relies heavily on machinery and the transport 
infrastructure, so the whole process of putting food on our plates 
would still consume more energy than it p roduced . Simple 
peasant agriculture can reverse the situation and yield ten calories 
for every one expended. The energy here is almost entirely in 
the form of the farmers' own labour and that of their beasts, and 
herein lies the fear: that our only choice is between a high-energy 
lifestyle and one of sheer drudgery. 

But there is a third choice, called permaculture. 



» Permaculture in a Nutshell 

IViniacnlture includes many ideas and skills that are not 
11 ii it 11 ic lo it; some are traditional farming practices, others 
involve modern science and technology. What does make it 
nnii|iic is that it is modelled very closely on ecosystems, which 
ne natural communities of wild plants and animals, such as 
Iuicms, meadows and marshes. 

Imagine a natural forest. It has a high canopy of trees, lower 
l.iyers of small trees, large shrubs, small shrubs, herb and ground 
layers, plus plants which are mainly below ground and climbers 
wliicli occupy all levels. The product ion of plant material is 
mind boggling compared, say, to a wheat field which is only a 
'iiiii'.lc layer about half a metre high. 

II only the forest was made up entirely of food plants, how 
abundant it would be! H o w greatly it would out-yield the 
wheal field! 

lb achieve this great production of biomass, the forest needs 
no inputs hut Sun, rain, and the rock f rom which it makes its 
own soil. Ity comparison, the wheat field is a sorry state. It needs 
tegular ploughing, cultivating, seeding, manuring, weeding and 
pest control. All of these take energy, human or fossil fuel. If we 
i on Id create an ecosystem like the forest , but an edible one, 
we could do without all that oil. 

That is the basic idea of permaculture: creating edible 
r iosystems. 

How Does It Work? 

What makes the forest so productive and so self-reliant is 
its diversity. It is not so much the number of species that is 
important, but the number of useful connections between them. 
We have all been brought up with phrases like ' the law of the 
jungle' and 'the survival of the fittest' ringing in our ears, and to 
i hi uk of competition as the natural way that wild species interact. 
In I act, co-operation is just as important, especially when you 
look at the links between different species. 

Different plants specialise in extracting different minerals 
from the soil and, when their leaves fall or the whole plant dies, 
these minerals become available to neighbouring plants. This 
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does not happen directly, but through the work of fungi and 
bacteria which convert dead organic material into a form which 
can be absorbed by roots. Meanwhile the green plants provide 
the fungi and bacteria with their energy needs. Insects feed off 
flowers and in return pollinate the flowering plants. Many plants, 
such as the aromatic herbs, give off chemicals which are good for 
the health of their neighbours. The web of useful connections 
grows richer and richer as you look at it. 

Some of the edible ecosystems of permaculture may actually 
look like a forest, for example a forest garden, in which fruit 
trees and bushes, herbs and vegetables are all grown together, 
one on top of the other. But in others the copy is not so direct, for 
example attaching a productive conservatory to the south side of 
a house. The conservatory helps to heat the house during the day 
and the house keeps the conservatory warm during the night, so 
tender food plants can be grown in winter. The building does not 
look like an ecosystem, but the design is based on the principle of 
making useful connections. This is what makes ecosystems work 
and it is also what makes permaculture systems work. 

This can only be achieved by means of careful design. Useful 
connections can only be made between things if they are put in 
the right place relative to each other. So permaculture is first 
and foremost a design system. The aim is to use the power of 
the human brain, applied to design, to replace human brawn or 
fossil fuel energy and the pollution that goes with it. 

Permaculture design is very much about 'wholes'. If someone 
tells you their farm or garden is basically conventional but there 
is a bit of permaculture on part of it, they are mistaken. That is 
not permaculture. Permaculture is a process of looking at the 
whole, seeing what the connections are between the different 
parts, and assessing how those connections can be changed so 
that the place can work more harmoniously. This may include 
introducing some new elements or methods, especially on an 
undeveloped site. But these changes are incidental to the process 
of looking at the landscape as a whole. 

Although permaculture started out as permanent agriculture, 
the principles on which it is based can he applied to anything we 
do, and now it is thought of as permanent culture. It has grown 
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to include: building, town planning, water supply and purification, 
and even commercial and financial systems. It has been described 
as 'designing sustainable human habitats'. 

How It All Began 

Permaculture is not a new idea. In many parts of the world 
there are people, such as the inhabitants of Kerala in southern 
India and the Chagga people of Tanzania, who keep gardens 
that are modelled very closely on the natural forest. Trees, vines, 
shrubs, herbs and vegetables grow together just as they do in 
the forest. This structure, called 'stacking' by permaculturists, 
enables the gardens to be far more productive than either 
orchards or annual vegetable gardens can be on their own, 
because several crops are being grown on the same spot at the 
same time. They provide the people with all their food, most 
of their medicines and fibres, some cash crop, and all on a very 
small area of land. 

Permaculture has learnt much f rom tradit ional systems 
such as these, and it also incorporates many practices which have 
been developed in recent years. For example, organic gardening, 
especially of the no-dig kind, and solar technology can both be 
important elements in permaculture design. It is important to 
recognise that permaculture has no copyright on many of the 
ideas it holds most dear and is indebted to many co-workers 
in the field of creating sustainable human habitats. The specific 
contr ibut ion of permacul ture is two-fold . Firstly, it provides 
the element of design, a way of putting components together 
for their maximum benefit. Secondly, it provides an overall 
framework which brings together many diverse 'green' ideas in 
a coherent pattern. 

The word permacul ture was coined by two Australians, 
Bill Moll ison and David Ho lm gr en , when , in 1978, they 
published a book called Permaculture One. It was an idea that 
had fascinated Bill for years. He had spent much of his life in 
the bush, both as a forestry worker and as a scientist, and the 
original inspiration camc from the forests. He studied them, 
realised how they work, and said, "I could make one of these." 
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I •iii iiif, I lie 1960s and '70s, Bill came to realise, as many of us 

Bi.11 our present mainstream culture is heading down a blind 
poirntially a disastrous one. So he became involved in a lot 
iii-siing, trying to persuade the people who are supposed to 
tiling the world to put it to rights. After a while, he realised 
. not getting him anywhere and he became convinced that 

Mill i lunge takes place from the bottom up, not from the top 
• I• iw11. So he gave up protesting, went home and gardened. And 
iIn ic permaculture was born. 

Permaculture is very much about taking matters into our own 
11jinls and about making changes in our own lifestyles, rather 
iliiin demanding that others do it for us. This does not mean that 
political action is a waste of time. There are many things which 
tie decided at the political level and will probably continue to 
l>r so for the foreseeable future. It does mean, however, that our 
first' reaction to any problem or challenge is not, "Something 
must be done!", but, "What can we do about it?" 

A Sense of Ethics 

At the heart of permaculture is a fundamental desire to do what 
we believe to be right and to be part of the solution, rather than 
part of the problem. In other words, a sense of ethics. The ethics 
of permaculture can be summed up as: 

Earth care 

People care 

Fair shares 

Earth care can be seen as enlightened self-interest: the notion that 
we humans must look after the Earth and all her living systems 
because we depend on them for survival. But on a deeper level it 
is the realisation that the Earth is a single living organism, and we 
humans are part of her, in just the same way that all the other plants 
and animals are. We have no more right to survive and flourish than 
any other species. Thus the protection of all remaining wilderness 
areas must be one of our highest priorities. 
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The human habitats created by permaculture are very miu li 
more Earth-friendly than those created by present agricultural 
and industrial technology. But permaculture is not about turn i np. 
the whole world into a productive edible ecosystem. Far from 
it. By adopting permaculture, we can increase the productivny 
of our land to such a degree that we will need much less of ii. 
leaving far more for wilderness. 

We can help to save the dwindling remains of wilderness in 
the world both by campaigning and by being careful aboui 
what we consume - tropical hardwoods are an obvious example. 
But in Britain we no longer have any wilderness in a real sense. 
Every acre of the island has been profoundly affected by humans, 
or at least by our grazing animals. Here the richest areas for 
wild plants and animals are semi-natural habitats, in which 
humans have played an important role over many hundreds, 
even thousands, of years. Flower-rich meadows and coppice 
woodlands are examples. In these, continuing human activity, 
such as mowing or regularly cutting the trees, is often essential 
to the survival of many species of wild plants and animals. 

People care is just as important as Earth care. In the past, there 
have been societies which were completely sustainable, but at 
the cost of a life of drudgery for the majority of the people. We 
are not talking about going back to that kind of society. We are 
talking about replacing both drudgery and fossil fuels with the 
use of intelligent design. 

In fact, it is becoming increasingly clear that the technical 
solutions to problems are very much easier to come by than 
the human ones. We largely know how we need to change our 
agriculture and industry in order to make them sustainable. 
H o w to deal with human emotions, such as fear and greed, is 
less simple however, and these are what really prevent us f rom 
making progress. Permaculturists are realising more and more that 
we must work on people care alongside Earth care if we are 
to have any success in establishing sustainable human habitats. 
This can mean anything from teaching ourselves communication 
and listening skills, to designing cities which cater for real 
human needs. 

Fair shares is a mat ter of acknowledging that the Earth has 
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ITmlfi' Mir is not of infinite size, so our appetites canno t be 
inlliilh either. I lowever much we recycle or buy 'environmentally 

Ki111 v products, we can never consume our way out of 
Mi\ I'll ere is no substitute for drastically reducing our 
umplion of non-renewable resources. Almost everything 
odiiced f rom non-renewables in our present economy, 

nil ii .is most of our food for a start . Renewable resources 
•villi Ii .ire used faster than they can be replaced are also effectively 
nun renewable, for example, t imber and paper at present rates 
• 'l i onsumption. 

I'liis does not mean we should all suffer in poverty. It means 
ili.ii lhe Earth can only survive in a healthy state if we match 
• nil consumption to need, not greed. This means leaving space 
lot other species, enough food and other resources for the other 
peoples of the world, and a clean, well-stocked planet for future 
generations. In other words, taking our fair share. 

II you ask most people what really makes life worth living 
l hey will say it is not material things at all, but non-material ones 
like love and friendship, and there is no need for a limit on these. 
Acknowledging the physical limits of the Earth can help to free 
us from the never-ending obsession for more material things, and 
give us more time and energy for the things that really matter. 

We also need to limit our population. We in the industrialised 
North consume far more than the people in the poor South, in 
the order of 40 times as much per head by one United Nations 
estimate, and the amount of damage we do to the Earth is greater 
in proportion. So it is we in the Nor th who most urgently need 
to control our population. 

What causes population to grow is a very complex and 
controversial subject. But the changes which have taken place 
over the past few decades in Ladakh, in nor thern India, as 
recorded by Helena Norberg-Hodge, f are particularly revealing. 
When the people of this isolated Himalayan region depended for 
their livelihood entirely on the local ecosystem they kept their 
population steady, so as to be in balance with the ecosystem. 
Now that the Indian government has introduced a cash economy, 
many Ladakhis depend on resources brought f rom far off and 
their ability to obtain them depends only on their access to 
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money. So there is no longer any immediate need to keep 
population within bounds, and it is rising. 

All conventional 'development ' , in both Nor th and South, is 
aimed at increasing people's involvement in the cash economy, 
replacing local production for local needs with long-distance 
trade. Here in the Nor th it is called economic growth, and it 
increasingly separates us from the resources on which we depend 
for survival. Only by reconnecting ourselves with our local 
resources can we move towards a sustainable society. 

Local Solutions to Global Problems 

The Earth is enormously varied. Physical, biological and cultural 
conditions are never the same f rom one place to another. What 
is appropriate to one country is not necessarily appropriate 
to another. The principles of permaculture design are broad 
principles, not detailed prescriptions. They can only be used in 
combination with deep local knowledge, and the results will look 
very different f rom place to place. 

By contrast, the conventional approach is to do away with 
traditional, local ways of doing things and replace them with 
a single, global culture. Applied to agriculture, this has been 
called the Green Revolution and in the short term it has greatly 
increased yields. But it is dependent on high fossil fuel inputs, 
causes pollution and is destructive of both the Earth's natural 
systems and human societies. It cannot be sustained. 

The essence of permacul ture is to work with what is already 
there: firstly to preserve what is best, secondly to enhance 
existing systems, and lastly to introduce new elements. This 
is a low-energy approach, making minimum changes for 
maximum effect , and has the least destructive impact on both 
natural and human communit ies . It applies on every scale. N o t 
only will solutions be different f rom country to country, but 
f rom one locality to the next, even f rom one garden to the 
next. Subtle differences of microclimate, soil and vegetation 
are taken into account, and so are the differences between the 
needs, preferences and lifestyles of different gardeners and 
their families. 



Chapter 2 

Permaculture in Practice 

The best way to look at permaculture in practice is by taking an 
example, and there is no better example than the permacultural 
way of keep ing chickens . A c o m p a r i s o n wi th the ba t t e ry 
m e t h o d is par t icu lar ly reveal ing, especially when you look 
at the two systems in terms of h o w they supply the chickens ' 
needs and how they use their ou tpu t s . 

Battery Chickens 

The battery chickens' food is mainly grain, grown with the 
use of t r ac to r s and o the r m a c h i n e r y , art if icial fer t i l i sers 
and pesticides. All of these take a lot of energy both to produce 
and to use, plus a great deal of raw materials. A protein 
supplement is added to the grain which is often fishmeal or 
soya imported f rom poor countries where the people go short 
of protein. The soya beans may well be grown on land cleared 
f rom virgin forest. The feed is processed at a large centralised 
mill, requiring t ransport both f rom the grain farm and to the 
chicken farm. Water is pumped to the chicken unit via the 
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mains. The battery house takes a lot of energy both to build and 
to run, including the energy needed for forced ventilation to get 
rid of the stale air and accumulated body heat of all the birds. 

Every material need is met by the use of a great deal of 
energy and the creation of much pollution. The chickens' welfare 
needs are not met at all. 

As for the outputs , only the eggs are really thought of as 
an output . After a product ive t imespan, the chickens are killed 
and the carcasses may go for the lowest quality meat , but the 
manure is considered a nuisance to be got rid of, and the 
idea that chickens may have other things to offer us is not 
even considered. 

Permaculture Chickens 

Permaculture chickens have much of their food grown for 
them where they live. The chicken run is planted with trees and 
shrubs which produce seed or fruit which is edible to them. N o 
transport is involved and the food simply falls down to them. 
We call this a chicken forage system. Supplementary feeding may 
be needed at some times of the year, but a well designed system 
will keep this to a minimum. 

The chicken forage system illustrates two of the working 
principles of permaculture: it is a good relative placement to put 
the food plants and the consumers in the same place; and the 
greatest possible use is made of perennial plants, such as trees and 
shrubs. The great thing about perennial plants is that once they 
are established they need little or no maintenance, unlike annuals 
which need a big input of work every year. In this system you do 
not even need to harvest the food. The chickens do it for you. 

If a wheat field, an orchard or a vegetable garden are placed 
near the chicken run, the chickens can make useful connections 
with them. 

If they are let into the wheat field after harvest they will eat 
up the ears and grains that are missed in harvesting. We humans 
are not going to pick them up unless we go back to the drudgery 
of former years, when country people were so poor they were 
glad of the 'gleanings'. Here the chickens are making use of a 
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resource that would otherwise go to waste. 
In the orchard chickens will help to control pests such as 

codling moth and sawflies by eating the insects during that part of 
their life cycle they spend on the ground. This connection between 
chickens and orchard is useful to both parties, and that is the kind 
of connection we are always looking for in permaculture. 

The same sort of connection can be made between the 
chickens and the vegetable garden. This is called a 'chicken 
tractor' . This is not a hundred or so chickens tied up to the 
front of a plough, it is using their natural inclination to peck 
and scratch to clear the ground of weeds and pests. They are 
confined on a relatively small area of ground for a short time, 
either by a fence or in a small, easily moved ark. In a few days 
they not only clear the ground and manure it, but find a part of 
their own food needs in the process. 

The chickens' connections with the wheat field, orchard and 
vegetable garden illustrate two more principles of permaculture. 

The first is that every need should be met from many sources. 
Just as the chickens get their food f r o m many different sources, 
so should we. At present the world relies on just four plants for 
most of its food: rice, wheat , maize and potatoes. This makes 
us extremely vulnerable to crop failure if conditions should 
change, either due to global warming or for any other reason. 
We urgently need to diversify. 
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The second is that every plant, animal or structure should 
have many funct ions . Most plants and animals will yield us 
more than one useful ou tput - if we have the imagination to 
see things like pecking and scratching as a useful ou tput . But 
we can get even more variety of yields by choosing plants 
and animals wisely. For example, one of the shrubs we might 
choose as part of a chicken forage system is gorse. N o t only 
does it produce seed tha t the chickens can eat, but it adds to the 
fertility of the soil by 'fixing' ni t rogen f rom the air and taking 
it into the soil. It can also provide fuel, winter feed for cattle 
and horses, and flowers which bloom in every m o n t h of the 
year, giving food for bees and pleasure to the human eye. 

Another way of putt ing it is tha t we are looking for a 
multiple yield, not just a single one as in a battery farm. In this 
way permaculture systems can outyield conventional ones. Even 
if the yield of the main product is less, the total yield is more, 
because we are taking many different yields at the same time. 
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T h e C h i c k e n - G r e e n h o u s e 

The chicken house in a permaculture system will, as far as possible, 
be made out of locally produced materials. There will be a water 
butt to collect rainwater from the roof. This may not be enough to 
supply all the chickens' drinking water throughout the year, but it 
is a supply of water that can be had for very little outlay in energy 
- just a storage butt and a bit of guttering. What is more, once it 
is set up there is no continuing energy need for pumping. Where 
mains water is metered it will soon pay for itself in cash terms. 

The thing that really makes the permacul ture chicken house 
stand out is the fact that it has a greenhouse attached to the south 
side. The body heat of the chickens keeps the temperature up 
in the greenhouse at night, while the greenhouse helps to keep 
the chickens warm on a cold winter ' s morning, and the carbon 
dioxide breathed out by the chickens may enhance plant growth 
in the greenhouse. 

Chicken 
house 
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An overall pattern emerges from looking at these two ways 
of keeping chickens: 

work = any need not met by the system 

and 

pollution = any output not used by the system 

The bat tery system is dependent on a cont inuous input of 
energy to fulfil every need. This energy demand has been designed 
out of the permaculture system by making useful connec t ions 
between its different parts. In the battery house the heat, carbon 
dioxide and manure produced by the birds are pollutants, while 
in the permaculture system they are useful outputs. 

It is only possible to use these outputs because of the diversity 
of the system. An 'edible ecosystem', with chickens, greenhouse, 
vegetable garden, wheat field and orchard, can have many useful 
connections made between these components. A monocul ture 
of battery hens cannot. 

This kind of diversity is only possible on a small scale. If hundreds 
of thousands of birds are kept on a single farm there is no option but 
to feed them with bulk bought-in food, and there is no way they can 
be let out into the garden or the orchard to do useful work. 

Using the roof to collect water is an example of another 
permacul ture principle. Although a system may require some 
energy to set up, once it is running it should not need any regular 
energy input from outside the system. In fact, once it is established, 
it should produce more energy than it consumes. (Strictly speaking, 
it is impossible to produce energy. We can only change it from one 
form to another. But to all practical purposes the Sun's energy is 
unlimited and converting some of it to a usable form is a gain in 
real terms, whereas using up fossil fuels is a loss. Rainfal l , wind 
and the energy in living things all come f rom the Sun.) 

Using the body heat of the chickens, ra ther than paraf f in 
or electr ici ty to heat the g reenhouse , is making use of a 
biological resource. A biological resource is a plant or animal 
tha t is used to fill a need tha t might o therwise be filled by 
fossil fuels or mined minerals . The great advantage of them 
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is that they obtain all their energy f rom the Sun. We, and our 
descendants, can go on using them for ever, whatever happens 
to our stocks of oil, coal and raw materials. 

Harmonious Landscapes 

Permaculture is very much a matter of design. Putting things 
in the right places is essential if any of the useful connections we 
are talking about are to be made. If the chicken run is next to 
the wheat field or orchard, the connection can be made by simply 
opening a gate. Only when the chicken house and greenhouse are 
joined together can the exchange of heat and gases take place. 

These days, landscape design is usually a matter of making things 
look pretty rather than making them really useful. A permaculture 
design is primarily concerned with making the landscape productive, 
self-reliant and sustainable. But this does not mean that it will not 
be beautiful. In fact, a landscape which is designed in this way will 
inevitably be beautiful, just as natural ecosystems are. 

Compare the sight, sound and smell of a battery house with 
a chicken forage system. It is like compar ing a factory with an 
ornamenta l garden . In fact, there is a great deal in c o m m o n 
between the way in which a chicken forage and an ornamental 
garden are laid out. Both are designed so that each plant can thrive 
in harmonious relationship with its neighbours, receive enough 
light and moisture for successful flowering and fruiting, and make 
the best of the particular conditions of soil and climate. What is 
more, many of the plants will be the same. An example is the false 
acacia tree, which has long been planted as an ornamental and has 
given its name to many an Acacia Avenue, but which also bears 
seed which is edible to chickens. 

A permaculture landscape also tends to be an ethical one. 
Although it is possible to be cruel to animals in any kind of system, 
it is impossible not to be cruel in a battery system. On the other 
hand, it is very easy to be kind in a permacul ture system, which 
is based on the idea of allowing the animals to do everything that 
comes naturally to them, and accepting this natural behaviour as 
a gift. Permaculture has no monopoly 011 animal rights, but they 
are an essential part of the system. 
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Chapter 3 

In the City 

Productive Cit ies 

Most of us in Britain live in towns or cities. We may think there 
is little scope for growing food in cities, but that is just what we 
need to do if any kind of city life is to continue beyond the 
present cheap energy boom. Enormous quantities of energy are 
used just to transport food into the cities, and it will not be 
available forever. We need to grow as much of our food as we 
can right where we live. 

The potential of parks is obvious. Over a period of time the 
purely ornamental trees could be replaced with kinds which are 
also productive, such as fruit and nut trees, giving the parks the 
multiple output of food as well as recreation. Allotments and 
city farms also show how the city can be productive. 

The rest of the city-scape looks less promising until we start 
looking at it in three dimensions. We can train fruit trees against 
the walls, grow productive climbers up them and make great use 
of both flat roofs and balconies. This is the principle of stacking 
applied to an urban situation. 

Sou th - f ac ing walls are ideal spo ts fo r most f r u i t t rees , 
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especially the most tender ones 
such as p e a c h e s . It is even 
possible to grow fruit trees and 
shrubs in containers if the site 
has no soil. More l lo cherries 
and some p l u m s will g r o w 
a g a i n s t a n o r t h wa l l . T h e s e 
can be s tacked wi th cu r ran t 
bushes and alpine strawberries 
to give high p roduc t ion in a 
shady s p o t . A n o t h e r u s e f u l 
shade-tolerant perennial is the 
Jerusalem artichoke, and there 
are many others, both annual 
and perennial. Shady spots can 
a l so be m a d e s i g n i f i c a n t l y 
lighter with whi te -pa in ted walls, and even mirrors , t o reflect 
light into them. 

All our common vegetables and fruit can be grown in cities, 
and some of the less common ones if we make use of the many 
sources of waste heat to be found there. What proport ion of 
our total needs we can grow there remains to be seen, but it will 
certainly be far more than most of us would imagine. 

People whose potential growing space is limited to a high-rise 
balcony, a series of window boxes or a small back yard can still 
grow a useful part of their food. Obviously this will not amount 
to much in terms of the family's bulk consumption, but it can be 
valuable both in terms of food value and money saving. 

The difference in food value between green vegetables which 
are eaten within minutes of being picked, and shop-bought ones, 
which were picked days before, is enormous. So vegetables that 
are grown very close to where they are eaten have a nutritional 
value out of all proport ion to their bulk. This is especially true 
of salad vegetables. A kind of lettuce which makes particularly 
good use of limited space is the 'Salad Bowl' type, which you 
pick individual leaves from rather than cutting the whole plant. 
If hearted lettuce is preferred, some of the miniature varieties 
of Cos lettuce will grow happily in a window box. 
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Many leafy salad vegetables can be grown on the cut-and-
come-again method: seed is sown broadcast and when the 
seedlings come up they are clipped and allowed to sprout again. 
This can be repeated several times, and the repeated clippings 
add up to more yield than you could obtain off the same area 
by growing plants in rows and cutting them only once when 
they mature. 

Seed-sprouting is a form of indoor gardening which is not 
to be despised. All kinds of beans, peas and lentils, seeds such as 
sunflower and alfalfa, and grains such as wheat, can be sprouted. 
As they develop f rom dry seeds into little plants, the food within 
them becomes more digestible (which effectively increases the 
quantity of food we can make use of), and they acquire the 
vitamins and essential vitality which makes fresh vegetables so 
much more nutritious than dried food. 

Herbs have a high money value in relation to the space 
needed to grow them, as does garlic. So these are obvious first 
choices for the gardener with little space who wants a money 
saving from gardening. Sun loving herbs, such as thyme and 
rosemary, can be grown on the south side of buildings, and shade 
tolerant ones, like the mints and lemon balm, on the north side. 
The taste and health-giving properties of herbs are also much 
greater when they are taken fresh than when they are dried. 

In some urban areas food produc t ion is limited by air 
pollution. Although permaculture emphasises the many things 
that we can do as individuals or in small groups, this is one area 
which can only be effectively dealt with on a political scale. In 
fact, lead pollution has fallen to safe levels in most areas since 
the introduction of unleaded petrol, a political decision. 

A possible source of heavy metal pollution which remains 
is cadmium, which is in tyres and gets deposited on roads as 
the tyres wear. Runoff from busy roads should not be used to 
water food vegetables or fruit. Where there is any doubt about 
pollution levels both soil and leaf analysis can be done. The local 
environmental health office should be able to give information 
on this. 

Fortunately, plants have some ability to restrict their uptake 
of heavy metals, so we are less likely to be affected by eating 
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city-grown vegetables than we are by breathing city air. But these 
pollutants still do a lot of damage, including killing soil micro-
organisms and hence interfering with the soil fertility cycle. 

Living Houses 

The house itself is an important energy system, and in perma-
culture we are interested in making it more of a collector of the 
Sun's energy than a consumer of fossil fuels. The best way to do 
this is often by passive solar design. This means that the actual 
design of the building is such that it obtains most of its heating 
needs direct f rom the Sun, without the need for added gadgetry. 

Building new houses of passive solar design is relatively easy. 
It costs about 5% more than conventional housing, but the 
extra cost is recouped in lower heating bills in around five years 
and after that it is pure profit for the lifetime of the building. 
Retrofitting an existing house is less straightforward, but there 
is much that can be done. 

Draught-proofing, though unspectacular, gives the greatest 
saving in energy for the least inpu t . Insula t ion comes nex t ; 
a passive solar approach is to put the insulation on the outside of 
the walls, then the walls themselves become massive heat stores. 
This approach has been combined with heat recovery from the 
ventilation system to give a package which has reduced heating 
bills in high-rise flats by 90-95%. 

Another good way to catch solar energy is to add a conservatory 
to the south side of the house. If that is not possible, it can be added 
to the side which catches the most sunlight, or even on the roof. 
Not only does this provide a highly productive growing area and 
extra space for the house, but the energy relationships are similar 
to those between the chicken house and its glasshouse. In winter, 
warm air from the conservatory can be vented into the main body 
of the house, and in summer the rising current of hot air in the 
conservatory can be used to draw cool air from the north side of 
the house and thus cool it down. Meanwhile, the conservatory 
converts some of the waste heat from the house into food. 

Plants can be used to increase the energy efficiency of 
buildings. For instance, ivy grown up the north wall of a house 
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can reduce winter heating needs. This is also beneficial to wildlife, 
and, if the brickwork is sound, will preserve it rather than cause 
deterioration. Using living plants as part of the actual structure 
of a building in this way is known as 'biotecture' and it is another 
way of using biological resources instead of non-renewables. 

When using more conventional materials, it is necessary 
to be aware of where they come f r o m and choose mater ials 
that respect both Earth and people. This means avoiding such 
materials as aluminium, with its very high energy cost, some 
forms of mineral fibre insulation, which may cause cancer in the 
workers who make them, and paints containing titanium dioxide, 
which is harmless in itself but very polluting in its manufacture. 
Alternatives to all these exist. For example, many natural insulating 
materials, such as wool or cork, can be preserved from rot, fire and 
rodents with a harmless dressing of borax. 

Water supply and sewage disposal are under great strain both in 
cities and elsewhere, and much can be done to ease the problem by 
making better use of the available resources. At present, we fill the 
sewers with a mixture of rainwater off the roofs, 'grey' water from 
sinks and baths and 'black' water from toilets. The rainwater can be 
used for drinking, as it is probably purer than what comes out of 
a tap, while the grey water can be used for flushing the toilet and 
supplementary plant watering. By separating the three and using 
each quality for its highest use, mains water consumption in the 
city can be reduced by half for the cost of a little plumbing. In the 
country, rainwater could provide for all our domestic needs, as it 
does on many Australian farms, in a far drier climate than ours. 

The real sewage can be purified by passing it through a series 
of carefully designed beds of reeds. Reeds and other water plants 
have the ability to remove organic matter, disease organisms and 
even chemical pollutants such as heavy metals. Reedbeds have 
been installed to cope with both domestic and industrial effluent. 
They take up less land than conventional systems, and can even 
be installed vertically in a series of plastic tanks. 

Rather than seeing sewage as nothing but a problem we need 
to see it as a resource, full of valuable organic matter and plant 
nutrients. As long as we treat it as only something to be got rid 
of we will be dependent on a continuing input of fossil fuels to 
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produce artificial fertiliser, and we will continue to pollute the 
seas with sewage sludge. Much work has already been done on 
developing safe and effective compost toilets, and these can be 
combined with reedbeds to make a comprehensive sewage system. 

Recycling of other materials, such as paper, glass, metals and 
so forth, can be easier in the city than elsewhere because people 
are concentrated into a small area, which reduces the energy 
required to collect the materials. But recycling should only be our 
third choice, after first reducing our consumption and secondly 
reusing things. Returnable bottles, for example, are far more energy 
efficient than bottle banks and provide more employment. 

This is another area where political action has a part to play. 
For example, in the state of Oregon in the USA, beverages can 
only be sold in a container which is returnable and has a deposit 
charged on it. We could have the same law here. 

At least for the time being, a considerable proport ion of the 
electricity supply to cities must continue to come f rom fossil 
fuels. But this can be made very much more efficient by using 
the heat produced by the process of generation as well as the 
electricity. This heat represents the majority of the energy in the 
original fossil fuel and it goes to waste in conventional power 
stations. Where small power stations are sited near where people 
live, the heat can be used for space and water heating. This is 
known as combined heat and power. It only works because of 
the relative placement of housing and power station. 

By far the most cost-effective 'source' of electricity, however, 
is conservation. Reducing consumption by any means, including 
installing low energy light bulbs and other efficient appliances, 
always pays bet ter and causes less pol lu t ion than genera t ing 
more electricity. 

Putting all the above ideas together would take us a long way 
towards creating a complete package for sustainable living. 
This is likely to be more than any one person or family can 
easily take on alone and the attitude of local councils and utility 
companies can range from indifferent to hostile. The answer is 
for local people to get together and form their own organisations 
for getting things done, and this is already happening in various 
parts of Europe, indeed all over the world. 



Chapter 4 

In the Garden 

Garden Design 

Cities certainly present the greatest challenges to permaculture 
designers. As we move out to the suburbs and the country the 
potential is greater, as most things which can be done in the 
cities can be done there too, and there is the added potential of 
bigger gardens. 

Perhaps the mos t valuable pr inc ip le used in des igning a 
p e r m a c u l t u r e ga rden is tha t of ' z o n i n g ' . It says that things 
which need the most at tention should be placed nearest to 
the centre of human activity. 

How often have you seen a garden where the flowerbeds are 
placed near the house and the vegetables tucked away behind 
a hedge as far f r o m the house as possible? This is p re t ty 
typical. Yet there is no truer saying than ' the best fertiliser is 
the gardener ' s shadow ' . Vegetables grow bet ter where you 
see them every day and give them the attention they need when 
they need it. Weeds get pulled before they start to seriously 
compete with the vegetables; watering gets done before the 
plants start to wilt. 
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Also, you eat more of what you grow when you can easily 
inspect what is ripe from day to day. It is a sad fact that every year 
masses of vegetables are grown and then left to rot in the garden 
simply because they were grown out of sight. Sometimes this is 
because no-one has visited the garden for a few days, so it is not 
known that such-and-such a vegetable is ready in quantity. At 
other times, you know what is there and want to cook it, but it is 
raining, the kids are yelling, you are behind with the cooking and 
the last thing you need is a trek to the bottom of the garden. A 
quick nip out of the back door would be quite another thing. 

The most productive area of any back garden is that which 
can be seen from the kitchen window. The most effective way to 
boost the productivity of any garden is to move the vegetables 
into this area. You can get more food for the same work, or less 
work for the same food, just as you choose. Zoning can be that 
simple and that effective. 

This need not mean losing the decorative value of the garden. 
Many vegetables are ornamental, such as runner beans, ruby 
chard, 'Salad Bowl' lettuce, ornamental kales, and most of the 
herbs; and many flowers, such as nasturtiums and marigolds, are 
edible. Also, flowers and vegetables benefit from being grown 
together. N o t only is there a general advantage in creating 
maximum diversity, but there are some specific connections 
that are especially useful. For example, some kinds of marigolds 
(Tagetes) help to control the eelworms that prey on tomatoes 
and can deter weeds such as bindweed and ground elder with 
the chemicals they release into the soil. 

The layout is just as important to creating a beautiful food 
garden as the choice of plants. This is the principle behind the 
French potager style of garden where vegetables are arranged in 
a design which is as pleasing to the eye as to the stomach. Indeed, 
a well-designed vegetable/flower bed can yield as much food as 
the same area down to pure vegetables and be as beautiful as a 
pure flower bed. By accepting more than one output f rom the 
land, we double the yield. 

Along with the idea of zones goes that of 'sectors'. This is a 
matter of placing things in relation to influences coming f rom 
beyond the garden fence. Some of these are climatic factors, such 
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as sunshine, winds and frost. Others are more human-oriented, 
such as a good view or the likes and dislikes of neighbours. 

The climatic factors give rise to microclimates within the 
garden. These are areas which have their own distinctive 
conditions of temperature, moisture, wind and sunlight. The 
amount of light reaching different parts of the garden can be 
particularly important in determining which plant will grow 
where. Temperature can also vary considerably f rom one part 
of the garden to another. Sunlight affects this, but so does the heat 
storage capacity of walls and other massive structures. A south-
facing wall gives a choice microclimate for tender plants. 

Wind can be important both in exposed gardens and in urban 
ones, where the wind builds up speed funnelling through the 
gap between one house and the next . Careful siting of the 
appropriate plants or structures is needed, and a wind-break 
can have a multiple function if it is composed of fruiting species. 
Damsons, nuts and gooseberries are all fairly wind-hardy. 

Before planting trees or doing any other work of a permanent 
nature, it is a really good idea to spend a year getting to know 
a garden, finding out exactly where the light and shade fall in 
different seasons, where the windy and sheltered spots are, and 
where the frost lingers in the spring. Trees last a lifetime and 
more. A year's careful observation and thought followed by 
harmonious planting is much better than a rush to get the plants 
into the ground followed by a lifetime's regrets. 

Star t ing small is an excel lent rule of t humb for new 
gardeners. There is nothing more dispiriting or frustrating than 
having just a little more land in cultivation than you can really 
manage. The garden becomes a burden and things are never 
quite as well done as you would like them to be. A smaller area 
which gets all the attention it needs can produce more than a 
larger area that does not. 

Just how small will depend on a number of factors, including 
the amount of time available for gardening, the crops to be 
grown and so on, but an intensive vegetable bed of three by 
three metres could produce a very worthwhile contribution to 
the larder. The rest of the potential vegetable garden can be put 
down to a green manure crop, such as lucerne. This will provide 
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mulch material for the vegetables at the same time as it improves 
the soil, and the garden can expand into this improved soil 
when the initial area is already running smoothly. 

Low-work Gardening 

There are many edible perennial plants which can be grown in the 
garden. As well as fruits and nuts, there are perennial vegetables, 
some examples of which are listed in the table opposite. A lot of 
the plants we normally think of as herbs can be eaten as vegetables, 
especially in salads, and most of them are perennial. Lemon balm, 
fennel and mints can be used in this way. 

Many of the perennial vegetables are native plants, such as 
salad burnet and sorrel. The great advantage of growing wild 
food plants in the garden is that they really want to grow there. 
They have been adapted over thousands of years of evolution 
to thrive under local conditions. Many of our cultivated food 
plants are introductions from other parts of the world, and they 
need a lot of support f rom us to survive and give a yield in an 
environment which is basically alien to them. 

Growing native plants is a way of working with nature rather 
than against, of accepting her gifts rather than imposing our 
demands. It is co-operation rather than confrontation. It both 
benefits the local ecology and makes life easier for us. Native 
plants tend to 'grow like a weed' with very little effort on our 
part, and though they play host to many insects and disease 
organisms these rarely reach pest or disease proportions as the 
plants have evolved to coexist with them. 

One of the great advantages of perennials is that they are 
ready early in the spring. They spend the winter as rootstocks 
or bulbs, and when spring comes they are ready to burst forth 
above ground with masses of leaves when annual vegetables are 
still only seeds in the packet, or at best seedlings in the tray. In 
the winter, when the perennials have mostly died down, there 
are annuals, such as brassicas, roots, land cress and lamb's lettuce 
that are yielding. So a combination of perennials and annuals is a 
good way to get an even supply of vegetables all year round. 

P e r m a c u l t u r e g a r d e n e r s a lways p r e f e r to g r o w a n n u a l 
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Some Perennial & Self-Seeding Vegetables 

Name 
Perennial 

or 
Self Seeder 

Size: 
Low/Med/ 

Tall 

Main Use 

Daubentons Kale (Brassica oleracea) P M Greens 

Nine-Star Broccoli (Brassica oleracea) P T Curds 

Sea Beet* (Beta vulgaris ssp. maritima) P M Greens 

Chard (Beta vulgaris ssp. c/c/a) S M Greens 

Fat Hen* (Chenopodium album) s M Greens 

Sea Kale (Crambe maritima) p M Stems 

Alexanders (Smyrnium olustratum) s T Stems 

Musk Mallow (Malva moschata) p M Salad, mild 

French Scorzonera (Reichardia picroides) p L Salad, mild 

Pink Purslane (Montia sibirica) P&S L Salad, mild 

Salad Burnet* (Sanguisorba minor) P&S L/M Salad, mild 

Chickweed* (Stellaria media) s L Salad, mild 

Lamb's Lettuce (Valerianella locusta) s L Salad, mild 

Winter Purslane (Claytonia perfoliata) s L Salad, mild 

Turkish Rocket (Bunias orientalis) p M Salad, tasty 

Chicory (Cichorium intybus) p Various Salad, tasty 

Herb Patience (Rumex patiencia) p T Salad, tasty 

Land Cress (Barbarea verna) s L/M Salad, tasty 

Rocket (Eruca sativa) s L/M Salad, tasty 

Herb patience (Rumex patientia) p T Salad, tasty 

Nasturtium (Tropaeolum majus) s L Salad, tasty 

Ramsons* (Allium ursinum) p L/M Leaves 

Welsh Onions (Allium fistulosum) p M Leaves 

Everlasting Onions (Allium perutile) p L Leaves 

Tree Onions (Allium cepa proliferum) p M Leaves 

Skirret (S/'um sisarum) p M Roots 

Jerusalem Artichokes (Helianthus tuberosus) p T Roots 

Notes: 
Sizes are approximate only: 

Low - less than 30cm; Medium - 30-60cm;Tall - over 60cm. 

* Indicates a wild plant - seed available from wildflower specialists. 

Many seed catalogues list perennial vegetables under'Herbs'. 

Details of many of the above plants are given in How To Make A Forest Garden. 
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vegetables on a no-dig system if possible. Growing vegetables 
without digging has been tried and tested over many years by 
the members of the Henry Doubleday Research Association 
in their gardens all over the British Isles. Results are similar to 
conventional growing, though they may be better in one year and 
worse in another . The amount of work involved is far less, 
and any soil compaction can be dealt with by simply loosening 
the soil with a fork without digging or turning it. Potatoes can 
be grown without digging by covering the seed with a layer of 
straw or other mulch. 

Annual self-seeders, which can reproduce themselves without 
our help, are ideal for the no-dig garden. Common examples are 
spinach, chard and parsley, but native annuals which are edible 
obviously come under this heading. Fat hen, for example, makes 
a good spinach, and chickweed a good base for a salad. 

It is important with no-dig gardening not to walk or stand on 
the soil where plants are growing so as to avoid compaction. Most 
no-dig gardens are laid out on a raised bed system, which has 
alternate beds and paths, with the topsoil of the paths removed 
and placed on the beds. The beds are sufficiently narrow for every 
part of them to be reached from the paths, so that no-one need 
ever step on a bed. This results in beds about 1.2 metres wide 
and paths of about half a metre. It is a highly productive system, 
but almost a third of the garden is taken up by paths. 

This proportion can be improved by laying out the garden in 
keyhole beds (see illustration opposite). Little paths shaped like a 
keyhole branch off the main one, or radiate from a central spot. 

Standing in the middle of a keyhole bed or on the main path, 
the gardener can reach much of the ground quite easily. This 
area is used for plants which need the most frequent attention, 
such as leafy greens which are picked over a long period. A little 
further away, but still within reach, are plants that need less 
frequent attention, and further away again are plants that need 
little more than planting and harvesting, like garlic and onions. 
The last group may be out of reach without stepping onto the 
garden, but the odd footprint in dry weather does no harm, and 
stepping stones can give all-weather access. 

As well as their purely practical advantages, keyhole beds 
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are more attractive to the eye than straight beds, so they lend 
themselves to combined edible and ornamental plantings. 

Mulch is any material laid on the surface of the soil in order 
to kill weeds, conserve moisture and protect the soil f rom rain or 
Sun. Many mulches also add fertility to the soil as they rot down. 
Mulching in all its forms is a great tool of permaculture gardening. 
It cuts out a lot of work, and leaves the soil undisturbed, just as 
it would be under natural conditions. 

Mulch can be used to clear new ground wi thout digging: 
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it kills off the existing plant cover by excluding light. Black plastic 
sheeting does this well, though it should never be bought new 
for the purpose . There is plenty of it being th rown away all 
the time which gardeners can recycle. Old carpets and cardboard 
will do as well. It takes a whole summer growing season to kill 
off a heavy growth of really tough plants, but if you want to grow 
a crop right away, and the existing growth is not too rampant, it 
is possible to grow plants through the mulch. 

The aim of mulching is not usually to kill all the weeds but 
to r educe t h e m to the sor t of level t ha t is easy to live wi th . 
In fact, the presence of a few weeds increases the diversity 
of the garden ecosystem and is thus very good for the health of 
the garden. Deep rooted ones, like dock and dandel ion, bring 
up minerals f rom the subsoil. It can be worthwhile simply to 
chop off the leaves of these plants and use them as a nutrient-
rich mulch, leaving the roots intact as a nutrient pump, rather 
than digging the whole plant out . Other 'weeds' , as we have 
seen, are edible. 

Weeds that send out runners, such as couch and bindweed, 
may not be killed by the mulch. But they tend to grow more 
between the mulch and the soil than in the soil itself. So at the 
end of the growing season you can just pull back the mulch 
and scoop up the majority of the roots wi thout any digging. 

In an established garden any organic material, like grass 
mowings, leaves or shredded paper , can be used as mulch 
between the plants. It can virtually eliminate weeding and save 
as much as 4 0 % of wate r ing r equ i r emen t s by p reven t ing 
evaporat ion f rom the soil. 

Slugs can be a problem with mulch - as they can wi thou t 
it! So it may be necessary t o w i t h h o l d the mu lch for a 
whi le in wet weather when the plants are still young. A way 
of controll ing slugs is to dig a p o n d and stock it wi th frogs, 
or to keep a few ducks which can be let into the garden now 
and then, both of which love to eat slugs. (Chickens should 
only be let into the garden for tractoring, as they make a 
real mess of the mulch.) Perennial plants are hardly t roubled 
by slugs, as they do not have to pass through the vulnerable 
seedling stage each year. 
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Making a Sheet Mulch Bed 

There are many ways of using mulch in the garden. One of 
the most valuable ways is when starting a new garden from 
scratch on a site full of perennial weeds. A task that looks 
utterly daunting when you think of digging it becomes quite 
easy when you use mulch. Here is how to go about it: 

© Straw covering 

i -

(3) Manure 

Potato 

Stage 1 
Knock the weeds down flat. It is not necessary to cut or 
remove them. A thin scattering of a high-nitrogen manure, 
such as chicken manure, is helpful at this stage but not 
essential. 

Stage 2 
Cover the area with a layer of cardboard, newspaper or 
other organic sheet material. 

The purpose of this layer is to kill the weeds by 
excluding light. There must be no gaps and plenty of overlap 
between the pieces, say 20cm, to prevent vigorous weeds 
zig-zagging up between them. Big sheets of card-board are 
best because you will get fewer joins, and an old carpet 
is ideal as long as it is made entirely out of natural fibres 
because everything you use must be able to rot down. 
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Newspaper is only thick enough if you use the whole 
thing, opened out ; do not try to economise by using just 
a few sheets. 

Stage 3 
Next comes a layer to weigh the sheets down and provide 
some nutrients. Manure is ideal (most of our cities are 
ringed by riding stables which have plenty of it to get rid 
of), t hough seaweed will do , or par t ly ro t t ed compos t , 
provided it is free of weed roots and seeds. The manure 
does not need to be very well rot ted; three months old is 
sufficient. This layer should be 5 to 10cm thick. 

Stage 4 
N o w it is time to plant. Potatoes do especially well on 
this system. Next best are plants which are grown at wide 
spacings, such as marrows, sweet corn or the cabbage family. 
Transplants often do better than seeds, as seedlings which 
have only just germinated can get buried when birds come 
and scratch the mulch in search of grubs and insects. 

Take a sharp tool, such as an old screwdriver or knife, 
and stab it through the mulch into the ground. This makes 
a hole in the sheet layer for the plant 's roots to get to the 
soil below. Scrape away the manure from around the little 
hole, replace it with a couple of double handfuls of topsoil 
f rom elsewhere in the garden, and plant into this. It is not 
necessary to get the roots down into the soil below the sheet 
mulch. They will find their own way there. 

Water the individual plants well, but do not water 
the mulch between the plants. As mulch is so efficient at 
conserving moisture, this is the only watering you will ever 
need to do, except in a very dry year. 

Crops with many small seeds, like carrots, are not 
suitable. But remember, this system is specifically for 
opening up new ground. You can grow carrots on this 
patch next year, or specially dig a piece of g round for 
them if you cannot wait until then. 
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Stage 5 
Finally, cover the bed with a layer about 20cm thick of 
straw or something similar. A mix of grass clippings and 
fal len t ree leaves w o r k s well , and mos t local counc i l s 
have plenty of both to get rid of. Hay is risky, because it 
may be full of seeds which will germinate and give you a 
big weed problem. 

If you have planted potatoes you cover the whole area, 
but seedlings need to be left poking through. If the weather 
is wet, leave this layer off until the plants have grown big 
enough to be able to survive the attentions of slugs. 

Collecting the mulch can take a little time, but it is as 
nothing compared to the task of digging up all those weeds 
and picking the pieces of root out of the soil one by one. 
As well as saving labour and cutting down on water use, 
sheet mulching is an excellent way of converting some of 
the detritus of the throw-away society into soil fertility. 

T h e Forest Garden 

One of the best examples of a permaculture garden is the forest 
garden developed by the late Robert Har t of Shropshire. It has 
the layered structure of a natural forest: a canopy of fruit trees, 
a lower layer of dwarf fruit trees and nut bushes, a shrub layer 
of soft fruit, a layer of perennial herbs and vegetables at ground 
level, plus root vegetables and climbers. 

The total p r o d u c t i o n of this ga rden is greater t han a 
monoculture of any one of its layers could be. This is partly 
because of the beneficial effect of such diversity on plant health 
and partly because the forest garden makes the maximum use 
of the resources available to it. 

It makes the mos t of the sunl ight available to it because 
the different layers come into leaf at different times of the year: 
the herb layer first, in the early spring, followed by the shrubs, 
and lastly the trees. Throughout the growing season there is 
something at the peak of its growth, making the most of the 
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energy available f r o m the Sun. This is something that does not 
happen in a single layer planting, whether of trees, shrubs or 
herbs. Exactly the same sequence can be observed in a natural 
woodland in our climate. 

M a x i m u m use is made of the whole vo lume of the soil 
because the roots of the various plants in the garden feed at 
different depths. In this way the stacking of different layers above 
ground is reproduced below ground. Some of the plants present 
are particularly good at accumulating certain plant nutrients 
f rom the soil, and they contribute this to the others when those 
parts of them which are not eaten by humans are returned to 
the soil. An example is comfrey, which specialises in extracting 
potassium from the soil. 

The plants are carefully chosen to go well together. The trees 
of the canopy cast a relatively light shade once they come into 
leaf. You could not make a forest garden with a canopy of sweet 
chestnut , for example , which casts a heavy shade. (There is a 
great potential for using sweet chestnut in permaculture designs, 
but not in the forest garden.) 

For their part, the shrubs are relatively shade tolerant, as 
many of them have their natural home in woodland. Hazel nuts 
and red and white currants can all be found wild in British 
woods. The varieties grown in the forest garden are cultivated 
ones, bred to give a higher and more reliable yield than the 
wild ones, but they still have enough of their ancestral qualities 
to s tand a little shade. 

Some of the shade-tolerant herbs and vegetables grown in 
the forest garden are also native woodland plants, for example 
the wild garlic or ransoms. Some herbs have a particular part to 
play in controlling pests and diseases, for example the umbellifers 
(members of the cow parsley family) including herbs such as 
lovage and sweet cicely. They attract insects into the garden 
which prey on pests such as caterpillars and aphids. 

All the p lan t s a re e i ther pe renn ia l s or se l f - seeders , as 
this is very much a no-dig garden. The soil is kept well mulched 
and any plants which threaten to overwhelm their neighbours, 
whether weeds or over-vigorous crop plants such as some mints, 
are either clipped back with shears or gently uprooted when 
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the soil is soft af ter heavy rain. There is very little other work 
to do in the garden other than harvest the food. 

The forest garden provides fruit t h roughou t the year, f r o m 
the first gooseberry thinnings in M a y , to the latest keeping 
apples the fol lowing spring. The green food is limited to 
the spring and summer seasons so a conventional garden of 
annual vegetables is used for the winter. There is also an area 
for sun-loving perennials, including chicorics and herbs like 
thyme and yarrow. 

There is no prescription for the ideal permaculture garden. 
Each must be designed according to the physical condi t ions 
on the ground and, equally important, the preferences of the 
individual gardener. Each of us will grow the things that we 
and our families like to eat and we will do it in the style we feel 
comfortable with. Permaculture offers many ideas that each of 
us can incorporate into our own style. 



Permaculture in a Nutshell 



Chapter 5 

On the Farm 

•HF** 

Do W e Need Farms? 

This may seem a crazy question, suggesting as it does that we 
could feed and clothe ourselves entirely f rom back gardens and 
smallholdings. But we could do just that if we chose. 

Gardens are much more product ive than farms. Research 
suggests that the average domest ic vegetable plot in Britain 
yields three and a half times as much per square metre as the 
average farm, due to the extra attention that can be given to 
smaller areas. Applying the principles of permaculture design, 
especially those of stacking and multiple yields, can increase the 
productivity of the land even more. 

The present strategy of large-scale mechanised farms, 
with only 1% of the population working on the land, is only 
possible thanks to the subsidy of grossly under priced fossil 
fuels. Imagine the last half billion years of Earth's history 
compressed into one year. It is now midnight on 31st December. 
Oil has been laid down continuously since about May. We 
discovered it three seconds ago and in another three seconds we 
will have used it all up. Whatever may be uncertain about the 
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fu ture , one thing is sure: we cannot go on as we are. 
A permacultural vision of the fu ture would include a far 

greater proport ion of people growing at least some of their own 
food. Many of them would grow all of it and work part time 
for their other needs, some would grow a surplus for sale and 
others would grow nothing at all. There is no one model that fits 
everybody. But nobody will have to put in long and boring hours 
of labour to get their food, as permaculture replaces endless 
labour with skilful design. 

This would enable most of the land now used for food 
production to be returned to its natural state, which in Britain is 
woodland. Some of this would supply us with timber and other 
produce, some would be pure wilderness, but all would provide 
us with two things that the world is becoming critically short of: 
wholesome air and clean water. 

Global warming, caused by the greenhouse effect, is probably 
the greatest ecological threat we face, and about half of this 
effect is being caused by the increase of carbon dioxide in the 
air. We can reduce the amount of carbon dioxide we produce 
by burning less fossil fuels and destroying less forest; but we can 
also grow new forests which will convert it to solid compounds 
of carbon, i.e. wood. 

Clean water is becoming so rare and valuable a commodity 
that it will soon be more expensive than petrol. Already a litre of 
spring water in a supermarket costs as much as a litre of petrol 
at the pump outside. 

Water flowing f rom forests is clear and clean. The flow is 
constant , with the extremes of flood and drought evened out 
by the sponge effect of the vegetation. Trees also create more 
rain, by absorbing water and releasing it to the sky to form new 
clouds, rather than allowing it to flow away across the surface, 
taking the soil with it. By contrast, water f rom farmland is always 
contaminated to some degree and the more trees are cleared, 
the more droughts and floods occur. 

So a permacultural vision of the future might be one where 
the present landscape of predominant farmland is changed to 
one of woodland and gardens. 

But this vision is not going to happen overnight. It will only 
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come about when a large number of us have decided to change 
to a more sus ta inab le l ifestyle. So fo r some t ime yet , t he 
majority of our food will cont inue to come from farms, and 
there is a great deal we can do to make them run more efficiently 
and sustainably. 

F a r m Design 

The idea of zoni ng, putting things which need the most attention 
nearest the centre of human activity, is just as important on a 
farm scale as it is in the garden. For example, a chicken house 
needs to be visited at least twice a day, while a plantation of 
timber trees may not need visiting even once a year, so it is clear 
which should be placed closest to the farmhouse. The difference 
between, say, a lambing shed and an orchard may be less obvious, 
and some careful thought about where to place them will be 
well rewarded. Even a very small advantage in efficiency will 
be multiplied up to a big gain over the lifetime of a building 
or of trees. 

Zoning has its most obvious application when laying out a 
new farm or installing something new on an existing one. But it 
can be worthwhile to move an existing structure, if the increase 
in efficicncy is going to be more than the cost of moving it. It 
can even be worthwhile expending some fossil fuel to make 
this possible. 

An example comes from a smallholder in Wales who decided, 
after taking a course in permaculture, to move his polytunnel 
closer to the house. To do this it was necessary to create a new 
terrace in the hillside, and this meant using ear th -moving 
machinery. This was a one-off expenditure of fossil fuel, an 
investment in a structure that will in its lifetime produce far more 
energy than was used to make it. It is a very different matter to 
the constant expenditure of energy needed to run a system that 
was not well designed in the first place. It is the best use we can 
make of our fossil fuel capital. 

Sectoring, placing things in relation to influences coming 
from off site such as wind and sunshine, needs to be considered 
together with zoning. So a timber plantation, as well as being 
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sited relatively far f rom the farmhouse, can also be placed to 
act as a windbreak. This means finding out which are the most 
frequent and most damaging winds on the farm before going 
ahead with any planting. Time spent in careful and pat ient 
observation before acting will pay for itself many times over 
when you are planning permanent fixtures like woods, buildings 
and earthworks. 

S imi lar ly , m o v i n g the p o l y t u n n e l migh t n o t have been 
such a good idea if it meant moving it f r om a sunny spo t to 
one overlooked by tall trees or a steep hill. A balance must be 
found between the different influences of zone and sector, and 
there is no rule about which will be most important on any 
individual site. The principles are universal, but the answers 
are very local. 

A third factor to put in the balance is slope - planning in the 
vertical dimension. If there is steep land on the farm this may be 
the place for the timber plantation. All steep hillsides should be 
wooded to protect them from soil erosion. Soil erosion is not a 
purely tropical problem, as is often supposed. All over Britain 
soil is being lost f rom agricultural land faster than it is being 
replaced by natural processes. 

Thought must be given to what will happen when the timber 
is harvested. Clear felling can leave the soil more exposed to 
erosion than it would have been if left under grass. But there are 
ways of growing timber, known as selection forestry, in which 
the trees are felled a few at a time, maintaining the soil cover 
and a healthy ecology. These are more suitable for steep slopes 
than is clear felling. 

Slope planning is a matter of working with the landscape, 
rather than in spite of it. Low-lying areas prone to floods can 
be used for meadow, rather than arable, which is more badly 
affected by flooding. Buildings can be placed on gentle hillsides, 
preferably south-facing. Here they are above the level where 
cold air can accumulate overnight, causing frost pockets, and 
below the exposed hilltops. Water can be stored above the point 
where it will be used. Thus we can avoid or reduce the need for 
drainage works, house heating and water pumping, all of which 
are energy intensive. 
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Sector and slope planning are very much about working 
with microclimates. These are small areas that have their own 
distinctive climatic conditions, such as sunny south-facing slopes, 
frost pockets, sheltered areas, or windy hilltops. The first priority 
of good design should be to make use of existing microclimates, 
second comes enhancing what is already there, and only lastly 
should we think of creating new ones. This means matching 
our p lant ing and bui lding plans to the exist ing landscape , 
seeking out sunny spots rather than felling trees to create them, 
or planting willows in a marshy field rather than draining it and 
planting a dry land crop. 

This is an energy-ef f ic ien t a p p r o a c h , as it seeks to make 
the minimum change for the maximum effect . It is also more 
in harmony with the landscape and is likely to lead to a more 
stable ecology. 

Z o n e , sec tor and s lope p l ann ing f o r m s an in t eg ra t ed 
system for designing a farm, or any human habitat. It starts 
with observat ion of what is already there . A good designer 
will spend more time in listening to the landscape and its 
inhabitants, asking what each of them needs and has to offer , 
than in any other part of the design process. This observation, 
and the t h o u g h t p r o c e s s t h a t f o l l o w s it , a re the rea l w o r k 
of pe rmacu l tu re . 
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"Two British F a r m s 

Permacul tu re systems can be designed to p roduce a vegan, 
vegetarian or meat-eat ing diet; the choice is a personal one. 
Certainly the kind of cruelty practised in factory farming is 
completely unacceptable. Rut there are some ecological advantages 
in having domestic animals on the farm. Apart f rom the obvious 
one of contributing to the soil fertility cycle, they can make use 
of resources we could not or would not use. An example already 
given is the chickens picking up the fallen grain f rom the wheat 
field; another is grazing animals finding a living on land that 
is too infertile to grow crops for our direct use. On the other 
hand, livestock farming is a great disadvantage when we feed 
them on grain because most of the grain goes to maintain the 
animal. We end up eating only about ten percent of the original 
food value in the grain. 

There are already some farmers in Britain making use of 
permacul ture principles in animal husbandry. 

One of these was Bruce Marshall, who farmed sheep on the 
Pentland Hills in Scotland until his death in 1993. He made 
remarkable use of a biological resource, the earthworm. His land 
was typically poor hill land, boggy and acid. The conventional 
approach to improving such land would be to put in plastic 
land drains, plough, reseed, apply lime and chemical fertiliser, 
and continue to apply them regularly into the future. It is a high 
capital, high maintenance approach, and probably would not 
have been worth it on his land. 

Instead, he chose a modest programme that involved a one-off 
application of rock phosphate to correct a deficiency of that mineral 
and lime to reduce acidity. This brought the land to a condit ion 
where clover and earthworms could survive. Then he broadcast 
clover seed over the existing vegetation, so it became established 
among the other plants and brought earthworms from more fertile 
soil in the valley and introduced them into the hill soil. 

The clover, which can 'fix' nitrogen f rom the air, provides 
the nitrogen that would otherwise come f rom chemical fertiliser, 
while the worms keep the acidity down and improve the structure 
of the soil so much that artificial drainage is not needed. The 
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beauty of the system is that it only has a modest capital cost to 
start up and, once running, needs no inputs from outside at all. 
The result was more than a doubling of the output of the farm. 

Charlotte and Ben Hollins farm in Shropshire using a traditional 
method of grassland management, rediscovered by their father, 
Arthur, known as foggage. 

Keeping grazing animals on a convent ional lowland farm 
can take a lot of work , as well as machinery, buildings and 
o ther inputs. Silage or hay is made in spring and summer to 
feed the animals through the winter. The pastures are regularly 
ploughed up and reseeded and artificial fertiliser applied. Cattle 
are usually kept inside all winter, more to protect the wet soil 
f rom the damage their feet would do to it than to protect them 
from the weather. This means large quantities of manure have 
to be shifted out onto the fields every year. 

The foggage system avoids all this work. Instead of making 
hay or silage and hauling it to the farmyard, the winter feed is 
stored where it grows, in the field. Part of the farm is simply kept 
free of grazing for a period in the late summer to early autumn 
to allow the grass to grow, and the grass dries where it stands. 
This dried grass is the foggage and in the winter the cattle and 
sheep are let into this part of the farm to eat it. The only work 
involved is opening and shutting a gate. 

The pasture is never ploughed, so over the years a strong mat 
of plant roots develops. This helps to protect the soil from the 
damaging effect of the animals' feet, so making it possible for the 
cattle to stay out all winter and eat the foggage where it stands. 

The Hollins have kept beef cattle and sheep on this system 
for many years and made a steady living. There is a great deal of 
skill involved, both in looking after the stock and in managing 
the grassland, but very little work. The workload is so low that 
a tractor is only needed to cut thistles once a year. 

Their farm does not produce as high an output per hectare as 
it would if he made hay or silage and wintered his cattle indoors, 
but it produces more output per unit of energy used. In fact, 
the amount of energy produced on this farm is many times 
greater than the amount consumed which is something that 
cannot be said about the majority of British farms. 
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Farming with Trees 

Although Bruce Marshall has planted a lot of native trees on his 
improved land, neither he nor the Hollins have yet taken the 
step of planting trees as animal fodder. Many trees have foliage 
which is a nutrit ious food for cattle and sheep, and this foliage 
is available in high summer, when there is often a temporary 
shortage of grass. 

The trees can be planted out in the pasture, as in parkland 
or a traditional orchard, or as a hedgerow. The design will be 
tailor-made to fit the unique situation on each farm. The distance 
between the trees, or layout of the hedgerows, must be carefully 
chosen, so as to cause the least shading of the grass for the 
greatest yield of tree fodder. The choice of tree species is also 
important. Ash trees, for example, do not come into leaf till 
the grass has already done 60% of its growing for the year and 
they only give a light shade then. They also have leaves which 
are very nutritious to animals, so they are a good choice for this 
kind of planting. 

The energy cost of transport is eliminated because the tree 
fodder is grown exactly where the animals live. The trees can 
simply be pol larded when the fodder is needed. Pollarding is 
cutting all the branches off a tree at the same time. The branches 
regrow to give the brush-headed appearance so typical of 
r ivers ide wi l lows . Th i s ensures a regula r supply of young , 
leafy branches. 

The trees give shelter to the animals, so they can use more 
of their food to grow and less of it just to stay alive. Leaf fall 
from trees can also give a big boost to soil fertility and this can 
increase grass growth more than enough to compensate for the 
loss of production due to competition from the trees. 

This combina t ion of trees and grass makes up a simple 
forage system, similar to the chicken forage system. It is 
another example of what we mean by stacking and of taking 
a multiple yield. The intensive chemical farmer, using large 
inputs of mach ine ry and fer t i l i sers would p r o d u c e m o r e 
grass on the same area of land, but not more total p roduce . 
Skilful design has replaced the use of fossil fuel energy. 
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The trees need not only be for animal feed. They could 
also be for t imber or for human food . The re is great potent ial 
in Br i ta in f o r g r o w i n g ches tnu t s , w a l n u t s and haze lnu t s , 
qu i te apar t f r o m the whole range of f ru i t s which can be 
g rown here. 

Even the acorns of our native oaks are edible, though it is 
necessary first to remove the tannin they contain (See box). 
Oaks also tend to give an irregular yield, only giving a heavy 
crop once in every two to seven years. But there are individual 
trees that yield more regularly than others and some that have 
'sweet ' acorns with little or no tannin in them. It would be 
quite possible to find these trees and selectively breed f rom them 
to produce oaks that yield sweet acorns every year. 

How to Make A c o r n Bread 

Pick the acorns and dry them. De-husk and grind them (a 
coffee mill or blender will do). Put the flour in a cloth bag 
and pour boiling water over it to remove the tannin. Mix 
the resultant paste half and half with flour, and use the 
mix instead of pure flour in any recipe for bread, biscuits 
or crumble topping. It makes a rich, heavy bread, with a 
delicious nutty flavour. 

Over the centuries, a massive plant breeding effort has gone 
into annual crops, especially grains. If that effort had gone into 
tree crops we would have trees which would far outyield the 
annuals. As it is, yields are comparable, but the nutritional value 
of nuts is much greater than that of grains, especially in protein. 
Already improved varieties of walnuts are available, which come 
into bearing much sooner and yield much more heavily than 
traditional varieties. 

Perhaps the main l imitation on nut p roduc t ion at the 
moment is that the existing varieties of chestnut and walnut 
will only yield well in southern parts of Britain. These species 
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originally come f rom Mediterranean latitudes, but so do wheat 
and barley. It is only selective plant breeding which has enabled 
these cereals to grow in Scotland and the same can be done for 
nut trees. 

Combining trees and field crops, whether arable or grass, on 
the same land is known as agroforestry. There is experimental 
work going on all over Britain to develop agroforestry practices 
suitable for our climate and conditions. Timber and grazing, 
t imber and cereals , and walnu t s and cereals are all being 
tried, using conventional farming methods for the field crops. 
Al though this kind of thing is quite far f r om permacul tu re 
ideals, it is a s tep a long the way and can only be seen as a 
positive development. 

Growing Gra in W i t h o u t the Plough 

Tree crops , foggage fa rming and no-dig ga rden ing are all 
examples of no-till systems. These are ways of growing food 
which do without ploughing or other disturbance to the soil. 

No-ti l l farming saves all the energy involved in ploughing 
and cult ivating. W h a t is more it preserves the natural fertil i ty 
of the soil. Under natural condit ions soil fertility is maintained 
by a host of micro-organisms, including bacteria and fungi, 
which recycle nut r ients and make them available to plants. 
Most of the micro-organisms live in the top 5cm of the soil, 
and these die when they are buried deep by the plough. Many 
are sensitive to ultra-violet light and die when the soil is bared 
by ploughing. 

Bare soil is also subject to erosion. Even when erosion is not 
visible to the eye it can be a constant drain on soil fertility as 
it is always the finest, most fert i le f rac t ion of the soil tha t is 
washed or blown away first. In its natural state soil has its own 
structure, a network of solid blocks or crumbs separated by 
fissures though which water, air and plant roots can pass. 

This natural structure is weakened or destroyed by continuous 
ploughing, mainly because p loughing exposes the soil to 
excessive aerat ion which leads to a loss of organic matter , 
which is vital to the format ion of s t ructure. We then have to 
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go on ploughing to create an artificial s t ructure. 
So when we plough we destroy the natural fertility and 

s t ruc ture of the soil and commit ourselves to an endless 
round of p loughing and manuring. The result can be an 
increased yield per hectare, but the inputs of work, energy 
and materials are also increased. So a no-till system usually 
has a higher yield per unit of energy used, in other words a 
higher net energy output . 

This does not mean we have to change to a diet of nuts , 
animal p roduc t s and vegetables in o rde r to reduce our 
dependence on fossil fuels or hard labour . There is a no-till 
me thod of growing grains, based on the revolutionary work 
of a Japanese farmer called Masanobu Fukuoka. 

The essence of his m e t h o d is to r e p r o d u c e na tu ra l 
conditions as closely as possible. There is no ploughing, as 
the seed germinates quite happily on the surface if the right 
conditions are provided. There is also considerable diversity, 
with a ground cover of clover growing under the grain plants 
to provide nitrogen and the weeds are also regarded as part of 
the ecosystem. They are periodically cut and allowed to lie on 
the surface, so the nutrients they contain are returned to the 
soil. Ducks are let into the grain plot at certain times of the 
year to eat slugs and other pests. 

The ground is always covered. As well as the clover and weeds, 
there is the straw from the previous crop, used as mulch, and each 
grain crop is sown before the previous one is harvested. This is 
done by broadcasting the seed among the standing crop. Much 
less seed is used than in conventional growing, giving fewer, but 
larger and stronger plants. 

In Japan, the Fukuoka method has given similar yields to 
chemica l ly g r o w n c r o p s and some w o r k has a l r eady been 
d o n e to a d a p t it to E u r o p e a n cond i t i ons . It is essential ly 
a small-scale style of growing, suited to smallholdings, as it 
is one of those me thods in which a t tent ion to detail replaces 
heavy work . It takes a great deal of skill to work with 
grain , c lover and w e e d s in such a way t h a t each fu l f i l s its 
f u n c t i o n in the system wi thou t becoming over-vigorous and 
c rowding out one of the others. But all the work involved 
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can easily be done by hand. 
It is not suited to growing huge quantit ies of grain, like 

those presently produced in the industrialised world by means 
of large-scale mechanisation. But the vast majority of this grain 
goes to feed animals, which could be far more efficiently fed by 
means of diverse forage systems. Very little is directly eaten 
by humans, and that amoun t could easily be grown by the 
Fukuoka method. 

Nevertheless, it is unreasonable to suppose that farmers will 
change en masse to something so radically different to what they 
are used to in the short- term. Fortunately, there are methods 
now being developed which could be called a 'halfway house' . 
O n e such m e t h o d is the c lover /sheep/cereal system being 
developed at the Ins t i tu te of Grass land and Env i ronmen ta l 
Research in Bri ta in . 

This consists of growing a wheat crop in a field which also 
has a permanent stand of white clover. First the clover is 
established and, just before the grain crop is sown, it is grazed 
hard by sheep so that it is not sufficiently vigorous to compete 
seriously with the cereal. The cereal crop is sown with a machine 
known as a Rotaseeder, which cultivates a series of narrow strips 
in the turf and places the seeds in these, leaving almost all the 
clover undisturbed. The crop is harvested in the normal way 
with a slightly modified combine and sheep are let in again to 
prepare for the next crop. 

The total a m o u n t of machine power used is much less 
than for a conven t iona l c rop , as one pass wi th a t r ac to r 
replaces the three or four needed to plough, ha r row and sow. 
Pest infesta t ion is also much lower than on convent ional ly 
g rown crops . O n e r e a s o n f o r th i s is be l i eved to be t h e 
y e a r - r o u n d c o v e r t he clover c rop gives to insects which 
prey on the pests. The clover provides the cereal c rop wi th 
the n i t rogen it needs. 

Ni t ra te pollut ion arises when there is more soluble ni trate 
in the soil t han can be used by the p lants g rowing there . A 
p r o p o r t i o n of it d ra ins to the g r o u n d wa te r w h e r e p l an t s 
can no longer reach it. The g round water forms par t of our 
dr inking supply and, a l though ni t rates are food to plants , to 
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humans they are poison when taken in high doses. The excess 
n i t ra te may come f r o m artif icial fer t i l isers , which are very 
soluble, or it may come f rom the break-up of clover-rich 
g rass land w h e n it is p l o u g h e d up to m a k e way fo r ce rea l s 
in a ro ta t ion . But g rowing clover and cereals s imultaneously 
means that ni t ra te is never released in greater quantities than 
can be used by the crop. By making the right connect ion 
between clover and cereal, what was a pol lu tant becomes a 
useful input . 

Again, cons iderab le skill is r equ i red on the par t of the 
farmer to maintain the balance between clover and grain so 
that they complement each other ra ther than compete. Weed 
control is more difficult than in a convent ional system as 
many of the herbic ides fa rmers normal ly use would kill the 
clover , and weeding by cult ivation is not an opt ion when 
most of the soil remains unfilled. Skill is being substituted for 
some of the inputs of energy and chemicals. 

A comple te ly d i f f e r e n t a p p r o a c h to gra in g r o w i n g is 
t ha t p i o n e e r e d by Wes Jackson and his co -worke r s at the 
Land Ins t i tu te in Kansas, USA. H o r r i f i e d by the massive 
soil erosion on f a r m l a n d in N o r t h A m e r i c a and i n s p i r e d 
by t h e p r a i r i e , the na tu ra l vege t a t i on in tha t pa r t of the 
wor ld , they have been w o r k i n g t o w a r d s a ' po lycu l t u r e of 
he rbaceous p e r e n n i a l s ' for grain p r o d u c t i o n . 

In some ways, this is an even more radical approach than 
Fukuoka ' s . For one th ing, it aims at having many d i f f e r en t 
g ra in-producing species growing at once as in a natural 
prairie. For another , it turns away f rom the species we have 
tradit ionally g rown for grain, which are all annuals , and 
looks for perennials which could do the job for us. 

Many problems remain to be sorted out before this idea 
can become a viable working system, not least the problem 
of getting all the d i f ferent plants to r ipen at the same time 
so that they can be harvested with reasonable efficiency. But 
one thing is fo r ce r t a in : it will have the lowest inpu t s and 
the least ha rmfu l outputs of any grain growing system, and 
will come closer to the permacul tu ra l ideal of an edible 
ecosystem than any other me thod of growing grain. 
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W a t e r on F a r m s 

The most neglected resource on our farms is certainly water. 
A body of water can produce ten times the amount of protein, 
in the form of fish, as the same area of grazing land can in the 
form of sheep or cattle. 

A carefully chosen selection of different kinds of fish, each 
making use of a different kind of food, can make full use of 
the diverse natural food supplies available in the pond: plant 
and animal plankton, vegetation, small animals such as snails, 
even the rich detritus at the bot tom of the pond. Trees planted 
on the water ' s edge can provide much of this food in the form 
of falling leaves and animal life, such as the caterpillars, which 
can rain down on the water f rom alder trees at certain times 
of the year. 

Productivity can be increased by adding animal manures to 
the water. The most efficient way of doing this is to build pigsties 
or chicken houses over the pond so the droppings just fall in. 
This is already done in many tropical countries. It is really just 
the same as manuring a field, but there is less work involved and 
the potential return from that manure is much greater than if it 
was spread on the land. 

The most productive ecosystems on Earth are on the edges 
of water. In our climate that means reedbeds, which produce 
more biomass than any other ecosystem and far more than any 
agricultural system. This edge effect can be seen in many different 
ecosystems, but it is most marked where water and land meet. 
The plants have the advantages of both mediums: the water 
means they never suffer f rom drought stress, and the soil gives 
them a place to root and grow that is close to the air. In order to 
maximise the edge effect, ponds should have a wavy shoreline, 
full of bays and p r o m o n t o r i e s , and a shelving shore r a the r 
than a quick drop from dry land to deep water. 

Many of these plants are edible and they can out-yield land 
plants just as fish outyield land animals. Usually the edible parts 
are starchy roots or tubers which are a good complement to 
the protein of fish. Most of them are native species, which 
of course makes them easier to grow and better for the local 
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ecology. Common reed, bulrush, reedmaces and water lilies all 
have edible parts. As well as being harvested for human food, 
they can be used as the basis of pig forage systems. Pigs love 
the edge between water and land too as it gives them limitless 
opportunities to wallow! 

Ponds, streams, lakes and rivers can be integrated into edible 
ecosystems with great advantage all round, and every farm has 
sites where new ponds can be created. 

Water has great advantages as a source of renewable energy. 
Solar and wind generators only produce electricity when the 
Sun is shining or the wind is blowing, and this electricity must be 
stored in expensive batteries if it is wanted for use at another time. 
But water stored in a reservoir relatively high in the landscape can 
be fed to a turbine just when it is wanted, and stored as potential 
energy the rest of the time. On many farms there is potential to 
collect and store water in this way. 

Where the only regular water f low is a stream passing 
through the lowest part of the farm there may be little scope 
for generating electricity with it, but this water still has great 
potential. There is a marvellous tool called a ram pump. With 
only two moving parts, it uses the energy in a stream to raise 
part of the flow of that stream to a storage tank much higher in 
the landscape. From here it can be fed by gravity to any part of the 
farm for a wide variety of uses: animal drinking, domestic, light 
industrial or garden watering. 

Every farm with even a small stream running through it 
could probably make good use of a ram pump . It can make 
the mains supply redundant with energy that would otherwise 
flow unused to the sea. 
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Chapter 6 

In the Community 

The basic p r i n c i p l e of p e r m a c u l t u r e is to make usefu l 
connect ions be tween d i f fe ren t e lements in a system, so tha t 
as many inpu ts as poss ib le are p r o v i d e d f r o m w i t h i n the 
sys tem, and as m a n y of the o u t p u t s as possible are used 
w i t h i n it. Th i s p r i n c i p l e can be a p p l i e d to c o n n e c t i o n s 
be tween h u m a n beings just as well as it can to plants and 
animals. In fact, sustainable human communi t i es are possible 
only if they ope ra t e like this, wi th local needs met largely 
by local p roduc t ion . 

A real communi ty could be an urban ne ighbourhood or 
a rural village, but it needs to be small enough that people 
can know each other and communicate face to face. Social 
and emotional relat ionships are just as impor tant as economic 
ones. Indeed, each of these affects the other and we cannot 
make any progress towards a more ecological lifestyle wi thout 
working on all th ree toge the r . Learn ing to c o m m u n i c a t e 
w i t h each o t h e r open ly and w i t h o u t fear is f u n d a m e n t a l 
to creating t rue communi ty and t rue communi t ies are the 
essential bui lding blocks of a sustainable wor ld . 
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Today, most of us live in dormitor ies , whether these are 
country hamlets or huge housing estates. Almost all our needs 
are brought to us f rom far away and most of us travel to another 
place to work. W e are part of an economy which is national, 
or global, in scale. One consequence of this is excessive energy 
use and pol lu t ion , as huge quant i t ies of fossil fuels are used 
to shift people and things f rom one place to another. Another 
is the problem of remoteness. We become separated f rom the 
consequences of our actions, and dependent on forces way 
beyond our control . 

When we buy something in a supermarket it is hard to know 
what went into producing it. The production process may 
involve ecological damage, ill heal th to the workers who 
make it, or cruelty to animals. By buying the product we are 
playing a part in that process, usually without even knowing it. 
When things are produced locally, by people we know, it is easy 
to find out how they are produced and to talk to the producer 
if we would like them to do it differently. 

The same is true of work in the national, or global, economy. 
People can be thrown out of work by a decision taken on the 
other side of the world. Workers often have no way of knowing 
whether their work is part of a process that is harming the Earth 
and, if they do, there is precious little they can do about it. 
But if we are working for, or trading with, someone who lives 
locally, there is much more chance of having a say. 

We can solve the problems of remoteness by developing 
communities which are self-reliant. This is not the same as total 
self-sufficiency; there will always be a need for some trade with 
other communities and other parts of the world. Self-reliant 
communities are ones where producing goods locally for local 
needs is the n o r m r a the r t h a n the e x c e p t i o n , w h e r e t ravel 
o u t s i d e t h e c o m m u n i t y is a p l e a s u r e r a t h e r t h a n a dai ly 
e c o n o m i c necess i ty , and w h e r e peop l e are m o r e t h a n cogs 
in vast machines . 

Developing this kind of community means putting power in 
the hands of local people, rather than national or multi-national 
organisations. This is not power over anyone else, but the power 
to decide how to run our own lives. 
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Food Links 

O u r long- t e rm vision may be to 
replace our p resen t large cities 
wi th many smal le r set t lemer . ts 
where the majority of people can 
have access to land for growing 
their own food. But in the short-
term, most of the food eaten 7 /I 

in cities will continue to come 
from farms at some distance. 
A useful connection can be 
made by making a direct link between consumers and farmers, 
to the benefit of both. 

These days many farmers are f inding it hard to make a 
living. Farms are small businesses, so they have vir tual ly no 
bargaining p o w e r when it comes to selling produce to huge 
companies like food processors or super-markets. W h e n times 
get hard it is the fa rmers ' incomes tha t get squeezed. 

Most organic farmers also dislike selling their p roduce 
t h r o u g h s u p e r m a r k e t s for e th ica l reasons . S u p e r m a r k e t s 
insist on excessive packaging, and demand high cosmetic 
standards, which can mean discarding as much as 5 0 % of the 
produce as ' sub-standard ' . Produce sold to them can also be 
t r a n s p o r t e d h u n d r e d s of miles t h e n sen t back to be sold 
in the local b ranch a couple of miles away f r o m the fa rm 
tha t grew it. Food which is t rea ted like this can hardly be 
described as organic. 

Meanwhi l e , the re are many peop le , bo th in cities and 
elsewhere, who do not have the opportunity to grow their own 
food, but would like to be able to buy food they can trust at a price 
they can afford. Organic food is expensive in the supermarkets 
and no amount of labelling can substitute for knowing first 
hand where your food comes from. 

Veggie-box schemes are a simple way of connecting farmers 
with producers. Each consumer agrees to buy a box of produce 
once a week at a standard price. They form themselves into 
delivery groups of about ten, the farmers deliver all the boxes 
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to one member of each group, and the others collect f r o m 
that person. Box schemes are usually for vegetables only, but 
they can include meat, dairy produce, flour and so on. 

The farmers have an assured outlet, at something over the 
wholesale price, while the consumers have a supply of food they 
can trust at about the same price they would pay for non-organic 
in the shops. Transport is kept to a minimum and all packaging 
can be returned. The consumers are usually encouraged to visit 
the farms to see what is going on there and sometimes social 
events are organised. 

Subscription farming requires somewhat more commitment 
than a simple box scheme. Each subscriber either makes a 
single payment at the beginning of the year for the year 's supply 
of produce, or agrees to pay by instalments, or pay in kind by 
working on the farm as either full or part payment. 

An important advantage of subscription farming to the farmers 
is tha t they get finance when they need it, at p lant ing t ime. 
This can help them to be free of the need to go to the banks, 
another situation in which farmers have little bargaining clout. 
The consumers can become more involved in the farm, often 
having a say in deciding what will be grown, and the distinction 
between producer and consumer begins to be less distinct. 

In Community Supported Agriculture (CSA), the farm or 
farms are actually owned by the community, often in the form 
of a trust set up for the purpose. People who want to participate 
become members of a Farm Community, which may involve 
buying a share in the farm. All the characteristics of subscription 
farming are present, but the level of involvement by ordinary 
members in the running of the farm is much greater. This may 
include having regular monthly meetings at which each delivery 
group is represented. 

The increase in mutual understanding between farmers and 
the people they grow food for is one of the most important 
benefits of CSA schemes. For city dwellers, having a place in 
the country where they can always go to enjoy nature, in an 
active as well as a passive way, can be important too. But most of 
all they provide a framework in which farming can be seen not 
primarily in terms of making a living, but in terms of providing 
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"This farm is now an integral part of all of our lives. It exists 
not chiefly to provide us with a living, nor to earn us fame 
by dramatically changing the world, but to recreate a bond 
between ourselves and the land. Each person has to create 
his or her own individual bond both with the land and also 
with the other members of the community. Initially we did 
not realise how dramatically the farm would be affected 
by these new practices. Usually farming today is thought 
of as an economic activity aiming for profit. Our aim is to 
produce the greatest variety of crops adapted to the needs 
of our local community. This concept is in fact much closer 
to a healthy way of farming, because an ecologically sound 
system has to be based on diversity." 

Christina Groh, one of the founders of a community 
supported farm in Germany [as quoted in The Politics of 
Industrial Agriculture; Tracey Clunies-Ross and Nicholas 
Hildyard; Earthscan Publications]. 

a healthy living base for people, animals and plants. 
Box schemes and subscription farming can be seen as the first 

and second steps on the way to a full-scale CSA system. Individual 
systems may not fall neatly into one of the three types. In fact, 
it is important that each one is designed to fit the individual 
characteristics of the locality. Ideally, the farm or farms should 
be close to the urban area they link with, though in the case of 
large cities or remote farms this may not be possible. 

The movement to link consumers and farmers started in Japan, 
where half a million people are now involved. It has spread to 
North America and some European countries, including Britain, 
where it is growing rapidly. 
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Local Permaculture Groups 

There are local permaculture groups all over Britain. Working 
alone can sometimes seem daunt ing, and just as the different 
plants and animals in an ecosystem help and suppor t each 
other, so do people in a group. There ' s no prescript ion for a 
local group. Every locality is unique, and a successful group 
will be modelled a round the specific needs of the locality and 
the group members . 

Bristol Permaculture Group is more of an informat ion 
network than an organisation which runs its own projects. It 
started with a series of permaculture courses which got some 30 
people started on their own projects, some in their own gardens, 
some on allotments, some on waste ground and some in the 
community. Others got jobs related to permaculture, for example 
one became gardener at the headquarters of the Federation of 
City Farms and Community Gardens, which is in the city. A 
group who were running a cafe took over several allotments and 
started using the food in the cafe. 

Bristol Permaculture keeps these people in touch with each 
other with a printed newsletter and an e-mail list. The group 
contains members of most of the environmental groups in 
Bristol, and helps to publicise everything, f rom recycling to 
car-sharing clubs. From time to time there are seed and plant 
swaps, and social gatherings so the members can meet face to 
face and share that a l l - impor tant g roup solidarity. They run 
an in format ion stall at communi ty fairs and festivals and 
regular ly pu t on p e r m a c u l t u r e courses . These act ivi t ies 
constantly bring in new members, but it is a loose, informal 
group with minimal structure. 

O n e m e m b e r of t he g r o u p , Sarah Pugh, became the 
community gardener at Easton Com-

munity Centre in the inner city. This 
was a great opportunity to bring 

v permacul ture to a wider range 
I of peop le in a f u n d e d pos t . 
J The Communi ty Centre took 
J on a disused a l l o t m e n t site 
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that would otherwise have been developed for industrial units. 
There were a lot of brambles on the site and there was no toilet 
or running water, so they cleared the brambles, made a compost 
toilet, and set up ra inwater collection f rom adjacent roofs . 
Most of the materials used on site come from the surrounding 
industrial units - wood, sawdust, pallets, barrels and so on. Hazel 
sticks are coppiced from a National Trust site two miles away. 
The compost toilet has been such a good demonstration of the 
art that the City Council now recommends compost toilets for 
other allotment sites. 

There are regular volunteer days every Thursday, with some 
10 to 20 people at tending each week, and courses in organic 
gardening are held there. The allotments are split into small plots 
and different community groups have taken them on, including 
Asian women, children's Wildlife Watch and adults with learning 
difficulties. Youth volunteer groups and probation teams are 
also involved, and school groups come as part of their GCSE 
citizenship course. The site is also a popular venue for outdoor 
parties. All Sarah's work involves links with and ideas from the 
permaculture group. 

The Permaculture Group's fruit tree project demonstrates just 
how much can be achieved by simply raising awareness and 
providing a bit of organisation. They wanted to plant an 
orchard but d idn ' t have any land, so they decided to get frui t 
trees established by making it easy for people to plant them 
in their own gardens. 

First they p laced an article in the green newsle t ter which 
the Communi ty Centre published at the time, saying why it 's 
a good thing to plant fruit trees. Alongside it was an order 
form for trees at wholesale prices. All the ordering and other 
work was done by volunteers and a small grant of £100 
covered out of pocket expenses. The permacul ture people put 
on a planting and pruning demonstra t ion on pick-up day, and 
aftercare in format ion was given in the newsletter over the 
next two years. "It was a lovely day in Easton," says Sarah. 
"Everywhere you looked there were people carrying trees." 
In the first year it was mainly green types who bought trees, 
but in subsequent years it has been a wider mix of people. 
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One of the hands-on activities which the Bristol Permaculture 
Group does together is preparing the permaculture demonstration 
garden at Glastonbury Festival. Each year from March to June 
they have stay-over weekends on the festival site, tending the 
garden, making interpretation boards and constructing things 
like earth ovens and turf roofs. It is a good way for members 
who have not got their own project to get involved and learn 
more about permaculture, and of course a wonderful opportunity 
to demonstrate permaculture to the hundreds of thousands of 
people who come to the festival. 

The Lampeter Permaculture Group also grew out of a 
permacul ture course, but it has evolved very differently. In 
this sparsely popula ted rural area most of the permaculturists 
have smallholdings or at least large gardens, and one of the 
things they need is he lp wi th tasks which are too big for 
them individually. 

They meet once a month on rotation at different people's 
plots. In the morning they work together, and after a shared 
lunch they have an informal chat, perhaps sharing ideas or 
exchanging surplus produce. 

"The most impor t an t thing for me is the e lement of 
support," says smallholder Richard Bambrey, one of the members. 
"I sometimes feel quite lonely and I know other people do. 
The group allows ideas to germinate and then be nurtured in a 
supportive environment." 

On the practical level Richard has had help with clearing 
away the jungle which had grown up in his yard while the 
barn was out of use. This meant he could get at the barn to 
repair it. "I just would not have done it if I 'd had to clear all 
the brash myself," he says. A job on another member ' s place 
was a ' re-zoning ' . There was a large stone wall between the 
back door and the garden, which meant you had to go a long 
way round to get to the garden. The team made a hole in the 
wall and put in a gateway. It effectively made the garden much 
closer. There were big stones that would have been impossible 
for one person to shift , and the conventional approach would 
have been to bring in a machine. Another time the group task 
was digging a di tch . " T h e people were work ing wi th their 
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heads together, going chat, chat, cha t , " said Richard, "no t 
even noticing the work which was being done while they were 
having a good t ime. 

"The permacul ture group has opened my eyes to the power 
embodied within a group of people, both in a physical and in 
a more emot ional sense," he says. 

A Permaculture Village 

Permaculture is very much about designing landscapes as a 
whole , combin ing good housing, food p roduc t ion , wildlife, 
water supply, sewage t reatment , energy supply and all other 
needs in an in tegra ted way. So it is not surprising that it is 
being used to design whole human settlements in many parts of 
the world. 

The p ioneer pe rmacul tu re se t t l ement is Crystal Wate rs 
village in Queens land, Australia. This is a self-build village, 
with workplaces, agricultural land, woodland and wilderness 
integrated with the residential area. 

The developers are a small group of people, mostly working 
as permaculture designers. As they did not have the money to 
buy land, they did a deal with a landowner whereby he exchanged 
the whole of his farm for a small number of developed house 
plots when they became ready. The people who did the design 
and planning work were also paid in plots. People who were 
interested in buying plots were invited to invest money in 
advance and this covered the working expenses. Thus people 
without any money were able to start developing land without 
falling into the power of the banks. 

Much of wha t makes Crystal Waters a specifically perma-
cul ture s e t t l emen t is no t necessari ly visible to the casual 
observer. This is the care that has gone into the design. The 
whole site was surveyed with a thoroughness and sensitivity that 
went far beyond what is done for any other kind of development. 
All design work took place on the land, not in an office. Placement 
of the different components was only decided after careful 
consideration of all the relevant environmental factors, such as 
slope, aspect, soil, vegetation and microclimate, balanced with 
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the needs of the people for space, contact with others, access 
and so on. 

The result is a village which has been intentionally designed 
to work wi th n a t u r e r a t h e r t h a n agains t . H o u s e s are si ted 
in the best spots for passive solar gain and summer cooling, 
so that the design of t he house enhances the na tu ra l energy 
Hows rather than working against them. Ponds, of which there 
are many, are sited within an overall plan which makes the 
most of the natural flows of water over the land and protects 
the soil f rom erosion. The careful placement of d i f ferent kinds 
of vegetation encourages a steady growth in soil fertility over 
the years. 



Chapter 7 

Some Questions Answered 

C a n permaculture feed the world? 

One thing is for sure: present day industrial agriculture cannot 
feed the world for much longer. 

Like almost all economic activity in our culture, it is utterly 
dependent on fossil fuels and these will soon become scarce 
and prohibit ively expensive. Along with the consumpt ion of 
fossil fue ls goes a level of p o l l u t i o n wh ich is equal ly un-
sus ta inable . C l i m a t e change caused by the b u r n i n g of fossil 
fuels is just one fo rm of this pollut ion. Wha t is more , present 
m e t h o d s of f o o d p r o d u c t i o n , b o t h in the indus t r i a l i sed 
northern hemisphere and in the peasant south, are destroying 
land at a frightening rate. 

Soil erosion is an insidious drain on soil fertility in Europe. 
But when European-style farming is unthinkingly introduced 
into other parts of the world it becomes catastrophic. In the 
state of Iowa, USA, it has been calculated that for every bushel 
of wheat produced six bushels of soil are lost by erosion. A 
third of the original topsoil on cropland in the United States is 
already gone. This is not farming, it is mining the soil. 
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The spread of deserts has been speeded up both by global 
warming and inappropriate land use which includes over-grazing, 
cultivating unsuitable soils and cutting trees. It has been estimated 
that in the past 50 years, 50 million people have become unable 
to feed themselves due to desertification and another 400 million 
have become less able to support themselves. According to a 
UN study, about 4 0 % of the world's land is suffering f rom the 
effects of desertification, and the livelihoods of a billion people 
are threatened. 

A third of the wor ld ' s food is g rown on irr igated land. 
Heavily irrigated land can suffer a gradual build-up of salt in 
the topsoil. This happens because the soil surface is frequently 
wet and the Sun evaporates the water f rom the soil leaving an 
ever stronger solution of salt. The salt impairs plant growth and 
eventually the soil becomes too salty to grow crops. Already a 
third of the world 's irrigated land is affected by salinization and 
this is projected to rise to over half by the end of the decade. 

The combined effects of soil erosion, desert if icat ion and 
salting mean tha t we have to feed the wor lds s t i l l -expanding 
popula t ion on a steadily dwindl ing area of arable land. Much 
of the lost land will be in food expor t ing countr ies , like the 
USA and Australia. 

Permaculture offers practical solutions to these three problems. 
Soil erosion can be changed to soil creation by adopting no-till 
methods and by growing tree crops or other perennials on steep 
slopes. Desertification is being addressed by introducing people 
in arid areas to gardening, as a less destruct ive form of food 
production than extensive cropping or grazing. Re-establishing 
trees in arid areas is also a permaculture speciality and, once they 
are established, trees make their own rain. 

Trees can also help stop the process of salt buildup by drawing 
water down through the soil towards their deep roots, away from 
the soil surface. But the real cure for the salt problem is to avoid 
causing it in the first place. This means choosing crops that suit 
the area, instead of trying to make the local climate suit the crops 
that we would like to grow. For example, we could accept a low 
yield of a dry-land variety of sorghum in perpetuity, rather than a 
few years of profitable irrigated cotton, leading to a sterile soil. 
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Permaculture is certainly sustainable. But how can it produce 
enough to feed us all? 

Most of all by gardening rather than farming. A hectare of 
cultivated land in China produces nine times as many calories as 
a hectare in the USA, and the key to the difference is a matter of 
scale. Chinese farming is more what we would call gardening, 
based on very small plots with a lot of people involved and very 
little machinery. Nor th American farming is based on very large 
farms with a maximum of machinery and chemicals and as few 
people as possible on the land. 

The American system is very productive of money. (Though 
this mostly goes to the suppliers of the machinery and chemicals 
and the food processors rather than to the farmers.) But the 
Chinese system produces a lot of food. This is because the 
amoun t of human a t tent ion per square metre is far and away 
the most important factor influencing crop yield. 

This is not to say that we need to use the very laborious 
methods that are often part of farm life in countries like China. 
Permaculture design and methods can take much of the work out 
of gardening, whether that work was formerly done by fossil 
fuels or human sweat. No-till methods , perennial plants, pig 
and chicken 'tractors' are examples. 

Permaculture can also greatly increase yields, by: 
. . . an increased emphasis on aquaculture, growing water 

plants and keeping fish, both of which outyield land plants 
and animals. 

. . . taking a multiple output, where conventional agriculture 
takes only one - for example, taking the acorn crop from oak trees 
as well as the timber yield. This involves seeing pollutants, such 
as the carbon dioxide and body heat of the chicken, as potential 
yields. It also involves deliberately choosing plants and animals 
which have more than one yield. An example is the false acacia 
tree, which as well as being highly decorative can yield seeds for 
chicken forage, flowers for bee forage, leaves for cattle forage, 
timber which is durable without the need for preservatives, and 
increased soil fertility through nitrogen fixing. 

. . . stacking two or more crops on the same piece of land, 
as in the forest garden. Another example is growing sweetcorn 
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and pumpkins together. The tall thin plant and the low ground 
cover plant make use of different layers of the air space, so rather 
than competing they complement each other and make fuller 
use of the available sunshine. 

Producing enough food is only half the picture. Taking no 
more than our fair share is equally important. Currently enough 
food is produced to feed everyone in the world, but people are 
hungry because it is unfairly distributed. 

A great deal of food is imported f rom the poor southern 
countries to the rich north, of ten to pay for interest on their 
debts. Much of this is protein food, such as soya, which we feed 
to our farm animals. Meanwhile, people in the south go hungry. 
We could make a good start towards fairer shares by moderating 
our meat, milk and egg consumpt ion to what we can grow 
from our own resources. 

It may work in the tropics, but can it work here? 

People of ten point out that in our climate only a small range of 
plants can be grown compared to warmer parts of the world, and 
that this is a limitation on permaculture. True, but it is equally 
a limitation on conventional agriculture. The range of plants 
which can be grown under either system is less in our climate. 
The contrast is really between the tropics and the temperate 
lands, not between agriculture and permaculture. 

The work of Robert Hart , the Hollins and Bruce Marshall is 
evidence enough that permaculture works here. 

The idea that permacul ture is more suited to the t ropics 
somet imes arises f r o m the misconcep t ion tha t it is n o t h i n g 
more than forest gardening. A forest garden is a direct copy of 
an ecosystem, but the way in which permaculture learns from 
ecosystems is not usually so literal. The main lesson is that 
what makes an ecosystem work is useful connections between 
its components . So a chicken-greenhouse or a field where 
wheat and clover grow together are just as much permaculture 
as a forest garden is. So are food links, where the connections 
are between people rather than between plants and animals. 

Permaculture is also very much a matter of working with the 



Some Questions Answered 

land rather than imposing our will on 11; <>I i .111 lull* 11 ̂  
what the land has to offer and what ii need'., •>! inning in in 
the unique nature of each locality; and <>l workinc, wlili 1 In .1 
insights to p r epa re designs which meet the u r n l n i I• • 1111 
land and people. This can be done anywhere on l .nili. mil 
there is a glaring need for it here in Britain. 

Isn't permaculture just organic growing? 

No. Organics is a method of growing, while permaculture is a 
design system. They complement each other , each providing 
an essential component in an overall system. Nevertheless there 
is a certain difference in approach. 

Organic farming is based on the rotation of crops, growing a 
different crop on each piece of ground every year. Permaculturists, 
on the other hand, prefer to grow a diversity of crops on the same 
piece of land at the same time. It is even more like a natural 
ecosystem, and allows more useful connections to be made 
between the different plants than does a rotational system. 

A second difference is that the emphasis on no-till methods 
and perennial crops, which is central to permaculture, is missing 
f rom most organic farming. This is an essential element of a low 
energy strategy for the future. 

Mos t i m p o r t a n t of all is the fact tha t pe rmacu l tu re is 
applicable to far more than growing food. We have already seen 
how its principles can be applied in the social and economic 
fields. In fact, they could be applied to any human activity with 
great advantage. 

How can farmers afford the changeover 
to permaculture? 

For many farms, the first step is to set up some form of food 
links, perhaps starting with a box scheme. That way the farmers 
receive a greater share of the price of their produce than if they 
sell through conventional channels. In that case, the changeover 
is not a financial problem, but a direct gain. 

As permaculture is very much a low-input system, a change 



1 6 
Permaculture in a Nutshell 

to permacultural methods on the farm will always save money 
in the long term, but the change can of ten save money in the 
shor t - term too . For example, where foggage provides the 
winter feed, no hay or silage-making machinery is needed, so 
a farmer who changes to a foggage system will start saving on 
machinery costs immediately. 

Nevertheless, there are some kinds of change which require an 
investment of money and effort that will only be repaid in the long-
term. Planting trees, for animal fodder or for nuts, is an example. 
This kind of change could put a strain on the farm's finances. 

The answer is not to try and do it all at once, but to spread 
the planting over a number of years. There will not be a large 
bill to pay in any one year and later plantings will be paid for by 
money made or saved by the earlier ones. A gradual approach 
has other advantages too: it enables the farmer to learn by 
experience, instead of making mistakes on the grand scale; and 
fewer trees planted at one time means that they can be given 
more attention in the first year or two after planting out, when 
they need it most. This is known as 'rolling permaculture' . 

The farmer could also choose to involve the community in 
a medium to long-term version of subscription farming, with 
consumers investing money at the time the trees are planted in 
return for a share of the produce once they start bearing in a 
few years' time. It would be possible to buy and sell such shares, 
so that people who moved out of the area in the meantime 
would not lose out. 

Changes which require expenditure, like tree planting and 
pond digging, can be combined with those that save money in 
the short-term, like reducing mechanisation and chemical use. 
Grants may also be available for many of the changes. 

The grant system is a complicated maze with many over-
lapping schemes run by Defra, the Forestry Commission, local 
authorities, the EC and others, and what is available is constantly 
changing. It is always worth checking to see what is on offer. 

Overall, the changeover can be flexible. Permaculture is not 
a rigid system which you either do a hundred percent or not at 
all. Al though a pe rmacul tu re design always treats the farm 
as a whole , it is no t necessarily appropr i a t e that every single 
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permacul ture idea be applied to tha t fa rm. Some fields may be 
more suitable for a no-till system than others , or some aspects 
of permacul ture may appeal to the farmer more than others. The 
aim is to help people farm and live more harmoniously, not to 
impose a set of rules on them. 

C a n city-dwellers get the s a m e benefits f rom 
permacu l ture? 

Yes. Food links benefit consumers 
just as much as farmers. Projects 
which involve getting a critical mass 
of people together, such as communal 
garden ing , can actually be easier 
in t h e ci ty as t h e r e is a g r e a t e r 
concent ra t ion of people . There is 
more opportunity to grow food in 
the city than f i rs t mee t s the eye. 
Even a small back yard and a few 
window sills can produce quantities 
of food that would astonish anyone 
who did not know the potential of 
permaculture design. 

A l l o t m e n t s a r e a v a i l a b l e in 
many areas. In fact, the p rob lem at the momen t is of ten one of 
persuading the local council not to sell off unused allotment land, 
ra ther than finding a vacant plot. City farms come in all shapes 
and sizes, though they are usually more of a size to give urban 
people a taste of working with crops and animals as much as for 
significant food product ion . But some city farms are beginning 
to make links with larger areas of land in the country. 

There is also a lot of unused land. Many people make little 
use of their gardens and would be only too pleased to have a 
neighbour do so, perhaps in return for a small share of the produce. 
Local authorities, utilities and many other bodies or individuals 
f requent ly have land which they are no t using but do not want to 
get rid of for some reason. They are often very pleased if someone 
comes along and offers to manage it for them. 
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It is not always necessary to have access to land itself in order 
to p roduce food . It can somet imes be enough to have access 
to a single element in it. For example, many people have apple 
trees in their gardens which they never bother to harvest. The 
apples simply fall and rot. It would be very easy to run an 'apple 
clearance service' and collect all the apples for juicing. There is 
money to be made here, either as part of a living, or for funds 
for a local pe rmacul tu re group. There is a man in Australia 
who became very rich doing just this with chestnuts. 

Above all, permaculture provides a systematic approach to 
all aspects of ecological living. It is a framework within which a 
host of ideas can be evaluated and seen as par t of a whole . As 
such, it has great value both for professionals such as architects 
and town planners, and for us as individuals in enabling us to 
decide how we want to live our lives, and to contribute on a 
political level to the way our communities are run. 



Chapter 8 

Getting Started 

If you ' re doing any of the following, you've already started 
practising permacul ture : 

# enjoying the beauty of nature; 
growing some of your own food; 

# walking, cycling or taking public transport instead of 
going by car; 

W making decisions about what you buy on the basis of 
how it effects the Earth; 
reusing and recycling materials; 

W supporting nature conservation. 

The next step may be to: 
<$? contact other people locally who are interested in 

permaculture; 
go and see a site where it's being practised; 
look for a book or two on the subject; 
get a permaculture designer to come and look at your 
house and garden or farm; 

'<*; attend a course. 
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The two main contact points for all these things are the Permaculture 
Association and Permanent Publications. 

T h e Permaculture Association (Britain) 
B C M Permaculture Associat ion 

Tel/Fax: 0845 458 1805 
(local rate U K only) 
Email : off ice@permaculture.org.uk 
Web: www.permaculture .org.uk 

The Permaculture Association (Britain) is a registered charity 
and acts as a vehicle for connec t ing people , ideas, resources 
and projects in Britain and throughout the world. In addition to 
the services outlined opposite it organises a yearly convergence 
and get-together of interested people. 

Permanent Publications 
Hyden House Ltd 
T h e Sustainability Cent re 
East Meon f } i 
Hampshire G U 3 2 I H R V 
England 
Tel: (01730) 823 31 I 
or 0845 458 41 50 (local rate U K only) 
Fax: (01 730) 823 322 
Email : info@permaculture.co.uk 
W e b : www.permaculture .co.uk 

Permanent Publications publish Permaculture Magazine -solutions 
for sustainable living (see page 83 for further details) and books 
on permaculture for temperate climates. They also sell a wide 
range of permaculture related books, tools and products by mail 
order catalogue and on the web. Their web site also features a 
lot of useful permaculture information and news. 

England 
London W C I N 3 X X 

mailto:office@permaculture.org.uk
http://www.permaculture.org.uk
mailto:info@permaculture.co.uk
http://www.permaculture.co.uk
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Making Contac t 

T h e Pe rmacu l tu re Associa t ion is p r imar i ly a n e t w o r k i n g 
organisa t ion and has con tac t details fo r local pe rmacu l tu r e 
g roups , ind iv idua l s and p ro jec t s t h r o u g h o u t Britain and 
internat ional ly . So, if you would like to make contac t wi th 
o the r in te res ted peop le in your a rea , visit a site w h e r e 
pe rmacu l tu re is being pract ised, join a local g roup , or make 
contac t with permacul tu r i s t s on an overseas t r ip , this is the 
place to s tar t . The i r websi te con ta ins all this i n f o r m a t i o n 
and more . 

The Associa t ion also pu ts on a ' c o n v e r g e n c e ' or get-
toge ther once a year where pe rmacu l tu r i s t s f r om all over 
the count ry can meet over a weekend . In some parts of the 
country there are also regional convergences. 

Books 

See 'Further Reading' on page 76. 

Courses 

Permaculture courses are held regularly in various parts of 
Britain. Details of all current permaculture courses are printed 
in each issue of Permaculture Magazine and can also be accessed 
at www.permacul ture .co.uk. If you want to put on a course 
in your own area, the Permaculture Association can give you 
advice on how to go about it and a list of teachers. You are 
advised to check on the kind of service offered by each teacher 
by contact ing previous clients, as there is some variat ion in 
what is offered. 

The Introductory Course is usually a single weekend. It is 
intended for people who want to put permaculture into action 
immed ia t e ly in the i r own lives, and fo r t hose w h o may 
want to go on to the Full Design Course later. It contains both 
information and practical exercises. 

The Full Design Course comprises 72 hours' teaching and is 
the foundation course for people wishing to go into permaculture 
more deeply. It is equally valuable for those w h o wan t to 

http://www.permaculture.co.uk
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implement permacul ture in their own homes or on their own 
land, and for people in related profess ions who wish to add 
the p e r m a c u l t u r a l pe rspec t ive to the i r ex is t ing skills. It 
conta ins bo th in fo rmat ive and pract ical sessions, inc luding 
actual design work on local sites. This course comes in a variety 
of formats : a two-week intensive, a series of weekends , or 
evening classes. 

Specialist Courses of varying length are held for those 
w h o want to go into specific subjects in greater detail . Some 
examples of subjects include forest gardening, w o o d l a n d s in 
permacul ture , wil low sculpture , t imber f ramed bui lding and 
various crafts . 

Longer Courses. The above courses are normally organised 
p r i v a t e l y . But l o n g e r c o u r s e s based on p e r m a c u l t u r e are 
increasingly becoming available within the state educa t ion 
service. An e x a m p l e is the Sus ta inable Land Use course 
which is t a u g h t by the a u t h o r at R a g m a n ' s Lane Farm in 
Glouces t e r sh i r e . 

Permaculture Designers 

Design is absolutely f u n d a m e n t a l to pe rmacu l tu re . T h e idea 
is to p u t in the m a x i m u m b r a i n p o w e r at the b e g i n n i n g , 
the design stage, so that things will work with the min imum 
of e f for t ever after . 

Most people who are interested in pe rmacul tu re prefer 
to learn a b o u t it themselves and do thei r o w n des igning . 
The a l ternat ive is to get some expe r t help in the f o r m of a 
pe rmacu l tu re des igner . Mis t akes in design can be di f f icul t 
and expensive to change at a later date. So, whe the r you ' re 
moving into a new place or th inking of conver t ing your 
existing one to permacul ture , a bit of profess ional help is a 
sound investment . 

Designers work on many d i f fe rent levels, ranging f rom 
the "s t ro l l r o u n d the ga rden and ske tch on the k i t chen 
t ab le" to a fu l l b low n r e p o r t su i t ab le fo r p r e s e n t i n g to 
local au tho r i t i e s for p lanning permiss ion. In addi t ion to 
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(T) Conventional raised beds 
(2) Chicken run 
CD Hedge 
(4) Flower beds 
(5) Greenhouse 

I'W -v If f Y 

2 ) Forest garden 
@ Chicken forage 
( 3 ) / @ Chicken-greenhouse 
( D Mixed keyhole beds 
(6) Windbreak/fruit 

their t raining, designers have considerable exper ience f rom 
going r o u n d m a n y o t h e r p e o p l e ' s p laces and see ing w h a t 
works and w h a t doesn ' t , and this can o f t en be thei r most 
valuable asset. Di f fe ren t designers have d i f ferent exper ience 
and skills, some special is ing in domest ic -sca le designs , 
o thers in farm-scale . Some have a par t icular subject t hey ' r e 
especially k e e n o n , such as w o o d l a n d des ign or a q u a -
c u l t u r e . But w h a t e v e r the k ind of site, c l ients can expec t 
to get back w h a t t hey give in fees m a n y t i m e s o v e r , 
w h e t h e r in r e d u c e d f o o d and energy bills or increased 
profi tabi l i ty in the case of a farm. They can also expect their 
workload to be cut considerably. 

T h e Associa t ion can p rov ide a list of des igners on 
reques t , and o f f e r advice on h o w to choose the one w h o ' s 
r igh t for you . 
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Further Reading 

Centre For Alternative Technology Publications. A series of short 
books on subjects including renewable energy, energy saving 
in the house, water supply and sewage t reatment . 

Designing and Maintaining Your Edible Landscape Naturally, 
Robert Kourik, Permanent Publications, 392pp . Brim full of 
practical ideas for the garden. 

Earth Care Manual, Patrick Whitefield, Permanent Publications, 
416pp. Comprehensive and detailed information on permaculture 
and it's practical application in Britain and other temperate countries. 

Ecological Aquaculture - A Sustainable Solution, Laurence 
Hutchinson, Permanent Publications, 160pp. Offers a design 
framework for successful ecological aquaculture in all but the 
most extreme climates. 

The Edible Container Garden - Fresh Food From Tiny Spaces, 
Michael Guerra, Gaia, 160pp. A guide to growing food in very 
small gardens, on rooftops, balconies etc. 

The Earth Users Guide to Permaculture, Rosemary Morrow, 
Permanent Publications, 276pp. A very practical and accessible 
guide well illustrated with drawings photographs. 

Gaia's Garden, Toby Hemenway, Chelsea Green Publishing 
Company (USA), 320pp. A permaculture approach to gardening 
with much ecological information. 

How to Make a Forest Garden, Patrick Whitefield, Permanent 
Publications, 192pp. A complete practical guide to designing 
and growing a forest garden. 

Introduction to Permaculture, Bill Mollison 8c Reny Mia Slay, 
Tagar i , 2 2 8 p p . C o n d e n s e d and u p d a t e d vers ion of Bill's 
writings on permacul ture . 
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Local Harvest, Kate de Salincourt , I .ivvrriu r i\ Wmlui i at«• | • | • 
An overview of the food system and a gunlr in ili(l> 11 ni -.v.n • i 
linking farmers directly with consumers, 

Melliodora- 10 Years of Sustainable Living, D.ivul I lulinun n 
Holmgren Design Services, 62pp large formal. An inspu iii|', i --,. • 11«| * I • 
of what one family has done to put permaculture into phu iW i 

Permaculture-A Beginner's Guide, Graham Burnett, I ,aiul & I il >u I v, 
76pp. A permaculture primer with an urban/vegan einphnsiN, 

Plants For A Future - Edible and Useful Plants For a Healthier W< >rh /, 
Ken Fern, Permanent Publications, 344 pages. Describes a very 
wide range of plants, which are edible or otherwise useful. 

The Woodland Way, Ben Law, Permanent Publications, 256pp . 
A pe rmacu l tu re approach to w o o d l a n d managemen t by a 
practising woodsman who is commit ted to sustainability. 

These books and many more are available by mail order from 
Permanent Publications, +44 (0)1730 823 311 and online 
at www.green-shopping.co.uk 

http://www.green-shopping.co.uk
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Useful Organisations 

Agroforestry Research Trust 
Researches both plants and combinations of plants highly relevant 
to permaculture. Also publishes information and sells plants. 
Tel: 01803 840 776 Email: mail@agroforestry.co.uk 
Web: www.agroforestry.co.uk 

Association For Environment Conscious Building 
Network of ecological and energy efficient products and contacts. 
Tel: 0845 456 9773 Web: www.aecb.net 

Centre for Alternative Technology (CAT) 
Good demonstration site, including gardening, energy, water 
and sewage systems and much more. 
Tel: 01654 702 400 Web: www.cat.org.uk 

Ecology Building Society 
Lends money only on properties which are ecologically sound 
Tel: 01535 635 933 Email: info@ecology.co.uk 
Web: www.ecology.co.uk 

Envi ronmenta l T r a n s p o r t Associat ion 
An ecologically aware road rescue service. 
Tel: 01932 828 882 Email: eta@eta.co.uk 
Web: www.eta.co.uk 

Federation of City Farms and Community Gardens 
Supports community-managed farms, gardens and allotments, 
creating opportunities for local communities to grow. 
Tel: 0117 923 1800 Email: admin@farmgarden.org.uk 
Web: www.farmgarden.org.uk 

Garden Organic 
T h e largest o rgan ic ga rden ing research and m e m b e r s h i p 
organisat ion in Europe 
Tel: 024 7630 3517 Email: enquiry@gardenorganic.org.uk 
Web: www.gardenorganic.org.uk 

mailto:mail@agroforestry.co.uk
http://www.agroforestry.co.uk
http://www.aecb.net
http://www.cat.org.uk
mailto:info@ecology.co.uk
http://www.ecology.co.uk
mailto:eta@eta.co.uk
http://www.eta.co.uk
mailto:admin@farmgarden.org.uk
http://www.farmgarden.org.uk
mailto:enquiry@gardenorganic.org.uk
http://www.gardenorganic.org.uk
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National Energy Foundation 
The first s top for domest ic energy advice. 
Tel: 01908 665 555 Email: info@nef.org.uk 
Web: www.nef.org.uk 

Reforesting Scotland 
Working to restore the ecology of Scotland. 
Tel: 0131 554 4321 Email: info@reforestingscotland.org 
Web: www.reforestingscotland.org 

Soil Association 
Promotes organic farming. The main national contact on food links: 
keeps lists of producers looking for consumers and vice versa. 
Tel: 0117 929 0661 Email: info@soilassociation.org 
Web: www.soilassociation.org 

Triodos Bank, Brunei House 
Lends money to ethical and ecological projects. Can help with 
innovative financing ideas. 
Tel: 0117 973 9339 Email: mail@triodos.co.uk 
Web: www.triodos.co.uk 

The Wildlife Trusts 
Contact for all county and urban wildlife trusts in Britain. 
Tel 01636 677 711 Email: enquiries@wildlifetrusts.org 
Web: www.wildlifetrusts.org 

Women's Environmental Network (WEN) 
Information and campaigns on ecological issues which effect 
women's daily lives. 
Tel: 02074 819 004 Email: info@wen.org.uk 
Web: www.wen.org.uk. 

W W O O F (Worldwide Opportunities on Organic Farms) 
Puts willing workers in touch with organic farmers and gardeners 
in need of help, both nationally and internationally. 
Tel: 01273 476 286 Email (UK): hello@wwoof.org.uk 
Web (UK): www.wwoof.org.uk Web (ROW): www.wwoof.org 

mailto:info@nef.org.uk
http://www.nef.org.uk
mailto:info@reforestingscotland.org
http://www.reforestingscotland.org
mailto:info@soilassociation.org
http://www.soilassociation.org
mailto:mail@triodos.co.uk
http://www.triodos.co.uk
mailto:enquiries@wildlifetrusts.org
http://www.wildlifetrusts.org
mailto:info@wen.org.uk
http://www.wen.org.uk
mailto:hello@wwoof.org.uk
http://www.wwoof.org.uk
http://www.wwoof.org
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THE EARTH 
CARE MANUAL 
A Permaculture Handbook for Britain 
and OtherTemperate Climates 

by Patrick Whitefield 
The long awaited book about practical 
sustainable living by Patrick Whitefield, 
one of Britain's most experienced and 
respected permaculture teachers and 
authors. With clarity and authority, 
Patrick describes in detail how permaculture design can create 
houses, gardens, farms, woodlands and communities that provide 
for the needs of both people and the wider environment. This book 
takes sustainablity out of the realms of theory and puts it firmly 
in the hands of people seeking to positively transform their lives. 
Thoroughly researched and indexed, this coherent manual is the 
permaculture handbook for temperate climates. 

Topics covered include: 

• What is Permaculture? 

• The Principles of Permaculture 

The Soil • Climate & Microclimate 

• Water * Energy & Materials Buildings * Gardens 

•}• Fruit, Nuts &c Poultry -:» Farms & Food Links -:»Woodland 

Biodiversity The Design Process * Design Skills & Methods 

43 colour photos, 206 b/w photos + 145 line drawings, 480 pages. 

UK Price: £39.95 
Available in the USA from Chelsea Green Publishing Company 

Published by and available from: 
PERMANENT PUBLICATIONS 

The Sustainability Centre, East Meon, 
Hampshire GU32 1HR, UK 

Tel: 0845 458 4150 (local rate UK only) or 01730 823 311 
Fax: 01730 823 322 

Email: orders@permaculture.co.ul< 

www.permaculture.co.uk 

http://www.permaculture.co.uk


HOW TO MAKE A 
FOREST GARDEN 
by Patrick Whitefield 
with a foreword by 
Robert A. de J. Hart 

A step-by-step, DIY guide to creating 
a maximum output food producing 
garden for minimum labour, based 
on the ecological model of a natural 
woodland. Suitable for any space 
from an urban backyard to a large rural garden. 

This highly practical, yet inspiring book gives you everything 
you need to know in order to create a beautiful and productive 
forest garden, including: 

* Basic principles * Layout How to choose plants 

•{• Details of over one hundred plants 

v Comprehensive details of perennial & self-seeding veggies 

* A step-by-step guide to creating your garden 

•t- Full details of an example garden, and pictures of others. 

This book explains permaculture design for temperate climates 
and contains much of interest for anybody wanting to introduce 
sustainable practices into their garden. 

10 colour photos, 35 b/w photos + 65 line drawings, 192 pages. 

UK Price: £16.95 
Available in the USA from Chelsea Green Publishing Company 

Published by and available from: 
PERMANENT PUBLICATIONS 

The Sustainability Centre, East Meon, 
Hampshire GU32 1HR, UK 

Tel: 0845 458 4150 (local rate UK only) or 01730 823 311 
Fax: 01730 823 322 

Email: enquiries@pcrmaculture.co.uk 

www.permaculture.co.uk 

mailto:enquiries@pcrmaculture.co.uk
http://www.permaculture.co.uk


• magazine 

permaculture 
INSPIRATION FOR SUSTAINABLE LIVING 

Permaculture Magazine is pub l ished 
quarterly in full colour for enquiring minds 
and original thinkers everywhere. Each issue 
gives you practical, thought provoking articles 
written by leading experts as well as fantastic 
permaculture tips from readers! 

organic gardening, food and drink, 
sustainable agriculture, agroforestry, 
eco-villages, alternative technology, 
eco-architecture and building, 
community development, 
human-scale economy, 
earth medicine... 
and much more! 

Permaculture Magazine brings you the best ideas, advice and 
inspiration f rom people who are actually creating a better wor ld . 
It gives you access to a unique network of people and introduces 
you to pioneering projects in Britain, Europe and further afield. 
Stay in touch wi th the cutt ing edge of the sustainability movement 
and enrich your life wi thout plundering the planet! 
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