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Learning front Nature-Or Not 
Toby Hemenway 

H
OW DO ECOSYSTEMS WORK? Our efforts to 
manipulate them reveal our ignorance. The continuing 
unraveling of GMO crop technology is just one ex

ample of our laughably poor understanding of how nature's 
webwork behaves. In addition to problems with pollen transfer to 
non-GMO plants, allergic reactions, and reduced yields, now a 
new drawback has been inscribed upon the lengthening list of 
GMO failings. When their work began, Monsanto researchers 
cynically admitted that within 5 to IO years rapid evolution of 
toxin-resistant insects would render their Br-engineered crops 
(and the valuable organic pesticide Bt) useless. But Br-tolerant 
insects have shown up ahead of schedule. That's just the begin
ning: Research from Imperial College London and the 
Universidad Simon Rodrigues in Caracas, Venezuela shows that 
when St-resistant diamondback moth larvae eat Br-engineered 
cabbage, they grow faster than when fed normal leaves. Far from 
being harmed by Bt, the larvae seem to be using the toxin as a 
nourishing protein source. 

Nature always bats last. 
Whether it is Bt toxin, or the immense forces of withering sun, 

scouring rain, and blasting wind, the complex network that we 
call an ecosystem transmutes these seemingly destructive forces 
into bugs, blossoms, birds, and a nurturing home for all the 
diversity of life. Nature has mastered the art of turning adversity 
into triumph, gale into zephyr, shit into beauty. And we have 
scarcely a clue as to how nature domesticates these wild sector 
energies and redirects them into growth and support. 

The rapid evolution of ecosystem knowledge over the last 30 
years shows how much we still have to learn. Many of 
permaculture's early precepts were based on 1970s ecology, and 
we've learned since how oversimplified--0r just plain wrong
they were. One example is the idea that diversity yields stability. 
This concept seems to· be floating around in the back of 
everyone's mind, coloring our worldview: We just know it's true. 
And yet, both sides of that equation are based on some unsup
portable assumptions. Plain old species diversity of the Noah's 
ark kind offers few benefits. Many low-diversity ecosystems
saltgrass marshes, oligotrophic lakes, bacterial cultures-show 
surprising robustness in the face of disturbance. And adding new 
species to many ecosystems-increasing their diversity-blows 
them apart. We know now that species richness may not shield 
populations from fluctuation or extinction, but the right kind of 
diversity--0ne in which the important roles are not only filled but 
redundantly s0--0ften ensures that ecosystem processes will 
continue even as the component species boom, wobble, or crash. 
Permaculture's later insight, that it's not the number of elements, 
it's the functional relationships among them that matters, rightly 
puts process before species. In addition, components need to 
operate at diverse rates and scales, so that forces and materials
large, small, and in between--can be damped, harvested, and 
turned into resources. This strategy also ensures that a disturbance 
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at one scale-an insect pest, say-won't cause harm at any other 
scale. That's why a monoculture fails: it's all at one scale and rate. 

The other side of the diversity/stability duplex is slippery, too. 
What is stability? In the last decades we've scotched the idea that 
an ecosystem marches in inexorable lockstep to some ideal 
climax phase where all is peace. It's a jungle out there, with only 
the rarest patches of ground remaining the same for even a few 
years, with or without human intervention. Very little holds still: 
nature is in a dynamic, swirling non-equilibrium state, for which 
the word "stable" seems singularly inappropriate. Yet all is not 
chaos; processes cycle in hard-to-break patterns and recognizable 
rhythms. We loosely intone "stable" because something stays 
constant, but when we observe carefully, this constancy seems to 
disappear: Species change, plants grow, energy nows shift, 
nutrients vary: What remains stable? Let us unpack this too-broad 
word and see what we mean by it. 

Ecologists have deconstructed "stability" in many ways. We 
could mean resilience, defined as the ability of an ecosystem to 
continue functioning after a disturbance. There is persistence, the 
survival time of a system or some component. We can use 
elasticity, how speedily the system springs back to its old self 
after a shock. Another is inertia, its resistance to external 
shoving. Amplit11de describes how far the system can be dis
placed and still return to the initial state. Some ecosystems arc 
cyclically stable: They circle around some central set of condi
tions. And then there is trajectory stability, continuing toward an 
end st.ate despite disturbance or different starting conditions. 

Each of these qualities denotes that something holds, yet each 
is subtly and importantly different. So when permaculturists talk 
about creating stable ecosystems and permanent communities, we 
know we don't really mean unchanging, invariant places. These 
careful distinctions around the word "stable" will let us plan for 
the real dynamics of our design: It's going to change, so how can 
we help it do that in a smooth trajectory? 

This issue of Pennacult11re Activist looks at ecosystems, and 
offers ways to transfer their deep wisdom into our own land
scapes and lives. We also feature an article by David Holmgren, 
and writing by pioneering agriculturist Emilia Hazelip, who died 
this winter. � 

As we go to press, we have just learned that Bill and Lisa 
Mollison have withdrawn their application to trademark the terms 
"Permaculture Design" and "Permaculture Design Course." We 
welcome this development as preserving permaculture's flat
tened-hierarchy, self-regulating structure. 
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Permaculture and the 

Third Wave of Environmental Solutions 

David Holmgren 

I
N AUSTRALIAN POPULAR 
culture, permaculture is a style of 
organic gardening. For those a little 

more informed it is often seen as self
reliant living. Although it is these things, it 
is also much more. Rather than directly 
answering that most obvious but also most 
difficult question, "What Is 
Permaculture?" I want to discuss the 
opportunities and challenges of the 
emerging third wave of modem environ
mental innovation. To understand this 
current wave we need to see it as part of a 
larger pattern. As I outline the diverse 
influences of permaculture on Australian 
land use and society, I want to show how 
pennaculture thinking in general, and 
more specifically the ideas in my new 
book, Permaculture:Principles and 
Pathways Beyond Sustainability, can be 
applied to both understanding and positive 
action in a world of uncertainty. 

Innovation at the Edge 
People often measure the worth of any 

idea or innovation by its effects in the 
social mainstream. A conventional view 
suggests that ideas spread outward from 
the centers of power and information. The 
permaculture design principle Use Edges 
and Value the Marginal reminds us of the 
contrary view that innovation usually 
flows inward from the edges. The natural 
world offers many examples of how 
biodiversity and productivity are greatest 
at the edge between ecosystems. These 
observations were the foundation for the 
valuing of edges and margins in the 
original conception of pennaculture by 
Bill Mollison and myself in the mid 
1970s. 1 

While pennaculture concepts have 
evolved at the fringe of society, 25 years 
of activism have influenced more main
stream environmental solutions in many 
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different ways. New concepts, innovation 
that results from these concepts, and 
partial and progressive adoption of these 
innovations by society all tend to follow a 
pulsing pattern that reflects social and 
economic cycles. The ecological model 
for this pulsing pattern is another concept 
that I explore in the book under the 
principle Creatively Use and Respond To 
Change. 

Pennaculture has contributed to two 
pulses of environmental innovation and 
activism and I am convinced we·are in the 
early stages of a third wave. After seven 
years of work on this book I can now see 
it as a contribution to the innovative edge 
of that wave. 

Waves of Environmentalism 
We can view environmentalism as a 

response to the problems of modernity 
over almost two centuries, but with 
notable phases in the late nineteenth 
century and again in the 1930s. But 
modem environmentalism developed 
slowly through the 1960s, accelerating in 
the 1970s. The Club of Rome's Limits To 
Growth report in 1972 shifted the focus of 
the growing environmental awareness 
from effects on nature to effects on 
humanity. The oil crises of 1973 and 1975 
dramatically underscored the problem and 
spawned a great wave of environmental 
innovation such as passive solar building 

. design, alternative and intermediate 
technology, rural resettlement (back to the 
land movement) and intentional communi
ties. Permaculture was one of the concepts 
that came out of this wave with the 
publication of Permaculture One in 1978. 
At the same time oppositional green 
politics reached unprecedented heights 
with the Franklin dam election campaign 
of 1982. 

Energy efficiency and other innova-

tions of this first wave were incorporated 
into the mainstream, but the "greed is 
good" culture of the mid 1980s pushed 
environmental issues off the public 
agenda. While the energy crisis appeared 
to have evaporated (an illusion), official 
recognition of the greenhouse effect 
provided another rallying point for a 
second wave of environmental innovation 
in the late 1980s and early 1990s. Again, 
perrnaculture was part of this process, with 
the publication of Bill Mollison's encyclo
pedic Designers ' Manual in 1988 and the 
very successful ABC TV series (which 
included Bill Mollison) The Visionaries. 
The huge interest in pennaculture led to 
the follow up Global Gardener series in 
1989, which looked at permaculture 
solutions around the world. 

Organic agricultural certification and 
marketing, land care, a renewed interest in 
ecological buildings, co-housing, and 
ethical investment were other expressions 
of this second wave, all of which had 
strong crossovers with permaculture. 
Again green politics flourished, but by the 
mid I 990s this second wave was largely 
spent as economic growth, new technol
ogy, and corporate propaganda took hold. 

The third wave of environmental 
innovation arose after the simultaneous 
emergence in the late 1990s of greenhouse 
weather disruption and strong evidence of 
the imminent peak and decline of global 
oil supplies. The adverse effects of 
globalization, the dot-com bust, corporate 
scandals, and the failure of Kyoto, 
Johannesburg and other global policy 
frameworks has led to another loss of faith 
in mainstream econqmic and social 
security. 

Increasing interest in rural resettle
ment, 2 intentional communities, farmers 
markets, ecological building, and 
permaculture all suggest a third wave of 



environmental innovation. 
This third wave will provide new 

opportunities for mainstream consolida
tion of previous environmental innovation, 
but it will also bring new challenges to all 
environmental concepts and movements, 
including permaculture. We will also see 
plenty of desperate diversions, for 
example, the politics of fear and terrorism, 
and economic pump-priming by war. So 
how can a concept that the public associ
ates with mulch gardens and chickens 
contribute to such weighty and complex 
issues? 

To answer this question we need to 
understand more fully the range of ways in 
which permaculture has already influ
enced Australian society and land use. 

Permaculture as Positive Action 
Many see permaculture as a positive 

and healthy activity that betters ourselves 
and society while sustaining nature. It has: 
• reinforced non-threatening, even 

traditional values of self reliance and 
frugality; 

• provided empowering alternatives to 
oppositional politics for young people 
in a world of despair; 

• promoted a self reliant home life and 
rural resettlement for families wanting 
a better environment for their children; 

• supported older people with ways to 
apply and integrate the skills and 
experience of life towards a more 
sustainable future; 

• been a catalyst and incubator of 
progressive ideas in several fields. 

In agriculture, permaculture has 
influenced innovation in revegetation, 
agroforestry, new tree crops, bush tucker, 
organic and biodynamic methods, catch
ment, and whole farm planning, as well as 
other productive use of nature's abun
dance. 

In the rapid growth of organic agricul
ture, permaculture has promoted farmers' 
markets, subscription farming, and other 
alternatives to corporate globalism; 

In the ecological housing scene, 
permaculture has promoted integration of 
attached greenhouses, waste reuse 
systems, new and recycled building 
materials, and has helped maintain the 
owner-builder movement in the face of 
restrictive and misguided regulation. 

In community development, 
permaculture activists have been central in 
both the start and spread of community 
gardens and city farms as well the 
evolution of co-housing and eco-villages, 
which are at the vanguard of the ecologi
cal solutions revolution. 

In ethical investment, permaculture 
activists in Australia started the shift from 
negative to positive investment criteria 
(that is, investing in what we do want 
rather than simply avoiding what we don't 
want, such as tobacco and uranium 
mining). 

Permaculture has promoted and 
initiated a wide range of alternative 
economic solutions including LETS 
(Local Exchange Trading System), 
farmers markets, subscription farming, 
and WWOOFing (Willing Workers On 
Organic Farms). It has also promoted 
many new areas of business activity in 
eco-tourism and environmental education. 

In subverting the prevailing policies, 
permaculture has often acted as an 
invisible agent of influence within more 
mainstream organizations. For example, in 
conservation organizations, most notably 
the Australian Conservation Foundation, 
permaculture activists have been success
ful in promoting environmental solutions 
and even a proactive development agenda 
alongside the more traditional promotion 
of awareness of problems and anti
development action. 

In land-care groups and government 
departments, permaculturalists have 
influenced all levels from local groups to 
public policy to advance the permaculture 
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agenda.3 For example, the CSIRO multi
million dollar research project, "Redesign
ing Australian Agriculture," looks very 
much like a permaculture-influenced 
project. I have to say that in some areas 
such as management of pest plants and 
animals, the kill-and-burn brigade has the 
distinct upper hand at the moment. 

In overseas and aboriginal develop
ment, pennaculture has provided a 
conceptual framework and an alternative 
label for those committed to more inte
grated community based solutions. 

In tertiary and T AFE Education, 
permaculture has offered students alterna
tives to sterile amenity horticulture and 
toxic food production systems. 

Permaculture Defined 
Permaculture is a conceptual frame

work and an emerging design system 
rather than any specific technical or 
behavioral solution. Its focus is the 
redesign and integration of our lifestyles, 
livelihoods and land uses in keeping with 
ecological realities. But what are these 
ecological realities? 

All ecological and human systems are 
underpinned by the flow, storage, and 
quality of available energy. The laws of 
energy are some of the most important and 
yet apparently uncontroversial aspects of 
our scientific culture. Despite broad 
agreement by scientists about these laws, 
society, its economy, and its values appear 
at first analysis to contradict them. 

Rather than being outside of, or even 
momentarily contradicting nature's laws, 
industrial systems and culture simply 
reflect an unprecedented high quality 
(fossil) energy base. Pennaculture ethics, 
design principles, strategies, and tech
niques may have been seen as rejecting the 
viability and value of these systems. But 
that rejection is not simply based on 
emotional distaste. It reflects the inevi
table peaking and decline of the fossil 
energy base. Much of my book is about 
explaining these links among energy laws, 
ecologic and economic realities, and 
permaculture concepts and solutions. 

The concept of energy peak and 
inevitable decline that informed the first 
wave of environmental solutions, but was 
sidelined by the greenhouse effect in the 
second wave, is the central issue for the 
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third wave. 
In the late 1990s experts debated the 

evidence for an imminent energy peak, 
showing global oil supplies peaking 
between 2003 and 2010, while a few so
called optimists are still predicting another 
two decades before economic action and 
policies no longer forestall the decline in 
oil supplies. 4 

Natural gas, the other high-quality 
energy source for sustaining the growth 
economy, may peak between 2020 and 
2030, according to most experts. 

Although our governments continue to 
ignore them, these hard realities are 
driving current global economic and 
political systems in both obvious and not 
so obvious ways. The third wave of 
environmental innovation will center 
around real-time adaptation to energy 
descent and the accelerating economic and 
social changes it generates. In the larger 
scheme of history, the Club of Rome 
Limits to Growth report in 1972 was only 
a decade off in its predictions of the onset 
of resource constraints in rich countries. 
How will the pennaculture concept and 
movement evolve and be transformed by 
this new context? 

In whole-heartedly proclaiming the 
reality of energy descent, I run the risk of 
being labeled as yet another prophet of 
doom by not only the mainstreani media, 
but also by some environmental entrepre
neurs and activists who have yet to see 
energy descent as positive. 

In calling my book and the concepts 
within it pennaculture, I risk that in the 
transformations during energy peak and 
descent they will be sidelined as quaint 
ideas from the passing era of affluence and 
peace. 

On the other hand, I believe the most 
fundamental and conceptual aspects of 
permaculture still provide the best 
framework for creative adaptation to 
energy descent. With this book, I aim to 
provide permaculture activists with better 
conceptual tools for designing better local 
solutions as well as proclaiming the 
importance of these conceptual tools to a 
wider audience. 

Rather than a fatalistic acceptance of 
decline as depressing, or an evil to be 
resisted at all cost, permaculture is the 
affirmation of the prosperous road down. 
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Rather than a retreat from the pressing 
issues of our times, I believe permaculture 
is the real alternative to craven depen
dence on what the masters of consumer
ism and war dole out, in return for our 
collective complicity, in their solutions to 
energy descent. 

Mainstreaming Permaculture 
The third wave of environmentalism is 

providing a range of opportunities for 
many permaculture concepts, processes, 
and strategies to influence more main
stream society. 

Some examples include: 
Green Suburbs. There are many 

proposed residential developments that are 
open to influence especially by the "edible 
landscape" and "community governance" 
models provided by smaller permaculture 
projects and eco-villages. 

Sustainable Land Use Certification. 
Permaculture can provide a more holistic 
framework for moving organic agriculture 
certification forward, to stay ahead of the 
marketers and regulators driving a pack of 
more conventional food and forest product 
certification schemes. The IFOAM 
conference in Adelaide in 2005 will be a 
particularly significant event in this 
regard. 

Pennaculture Education Accreditation. 
After two decades of permaculture design 
courses in the open market place, various 
systems of formal accreditation by 
government and other bodies are set to 
emerge. The opportunities and constraints 
of these processes will be challenging. 

Green Politics. With increasing local 
and parliamentary representation and even 
power, green politicians urgently need 
pro-development policies. Although there 
are a wide range of concepts, strategies, 
and projects jostling for recognition at this 
level, permaculture has an important role 
to play. 

We should celebrate and advance these 
integrations of permaculture concepts into 
the mainstream, with or without the 
permaculture label. 

Succession beyond Permaculture 
Mainstream adoption of permaculture 

concepts and innovation may dilute the 
energy and rationale behind the 
permaculture movement via its own 

organizations, gatherings and publications. 
For example, it is over two years since the 
movement lost its flagship Pennaculture 
International Journal (to the GST after 
effects) after 24 years of pµblication. On 
the other hand, Organic Gardener, a 
glossy publication associated with the very 
popular ABC TV program, Gardening 
Australia, is, in fair measure, the 
permaculture journal in disguise. 

While my book reinforces the adoption 
of some widely accepted environmental 
principles such as Produce No Waste, and 
a host of strategies and techniques, it is 
also full of ideas and examples of more 
creative working with nature. Many of 
these permaculture strategies and even 
principles directly challenge many current 
environmental orthodoxies that further 
separate us from nature and threaten to 
stall the environmental revolution 

For those not satisfied that 
mainstreaming is the only game worth 
pursuing, the permaculture concept and 
movement has the potential to catalyze a 
more radical but positive environmental
ism as the reality of energy descent 
becomes clearer. I see a possible bifurca
tion of permaculture between the invisible 
but influential mainstreaming on one 
hand, and more radical innovation and 
challenge from the edge. As economic 
contraction and fascist politics threaten the 
longer-term viability of mainstreaming 
strategies, energy descent will provide 
new opportunities for bottom-up social 
processes more invisible and more 
subversive than the mainstreaming of 
environmental innovation. 

For example, I see WWOOFing as a 
model for harnessing the catalytic energy 
of nomadic youth that offers a free and 
anarchistic but positive alternative to work 
for the dole, the army, and other spin-offs 
of the drift to fascism. 

The permaculture environment and 
lifestyle of older rural settlers and activists 
can provide young people with the skills, 
networks and access to land necessary for 
self reliance in uncertain times. This 
learning by immersion empowers people 
to see and experience what is relevant as 
well as the pitfalls. For established land 
owners and families, learning to share 
their lifestyle will provide household 
economies of scale and greater security in 

older age. Nomadic youth will act like 
pigeons seeding ideas and options from 
place to place, an invisible organic mirror 
of the internet. 

WWOOFing and other creative ad hoc 
solutions for sharing and exchange such as 
barter, community dinners, farmers 
markets, and LETS are examples of 
positive anarchism. They provide fall-back 
strategies for fostering both local commu
nity and open networks in the event of 
more severe degradation or even collapse 
of economic and social order. Rather than 
being defeatist, these solutions are more 
likely to be successful than many of our 
more cherished hopes for sensible society
wide adaptation to energy descent. 

Rather than being an argument for 
abandoning all efforts at mainstream 
environmental innovation, these more 
radical grass roots solutions reflect the 
proverb "Don't put all your eggs in one 
basket," and are one more example of how 
the permaculture design principle Use and 
Value Diversity applies to the ongoing 
environmental revolution. 

References: 
l .  Mollison and Holmgren. 

Pennaculture One (Corgi, 1978) currently 
out of print 

2. For an overview of Rural Resettle
ment see Article Five in David Holmgren 
Collected Writings 1978-2000 (Holmgren 
Design Services CD, 2002) 

3. See 'The Landcare Movement: 
Community Based Design and Action on a 
Scale to Match the Continent 1995" in 
David Holmgren Collected Writings 1978-
2000 (Holmgren Design Services, 2002) 

4. For one of the most authoritative 
sources see C. Campbell The Coming Oil 
Crisis (Multi Science Publishing, 1997). 
For a wide range of resources about global 
oil peak see www.hubertpeak.com .1 

David Holmgren, co-originator of the 
pennaculture concept, operates Holmgren 
Design Services in central Victoria, 
Australia (www.holmgren,com.au). This 
article is based on a series of lectures 
around Australia following launches of his 
new book Permaculture: Principles and 
Pathways Beyond Sustainability 
(Holmgren Design Services, 2002), which 
is available from Permaculture Activist 
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Emi l ia Hazel ip :  A Retrospective 

A 
S ANYONE WHO met Emilia 
knows, she was passionate in her 
beliefs. Wherever she saw injus

tice she responded, whether against the 
preparations for war with Iraq, nuclear 
power in her adopted home of France or 
the civil rights movement during the 1960s 
in southern California. Perhaps her 
activism was created by her very first 
experience of a dysfunctional world: an 
air raid on Barcelona during the Spanish 
Civil War at the moment of her birth. 

However, for the agronomic workfor 
which she later became known, it was a 
simple childhood walk that revealed the 
nonsense of modem agriculture, Emilia 
wrote: 

"I was still a child when I realized that 
grown-ups didn't know what they where 
doing when it came to agriculture. The 
earth in the Spanish wheat fields looked 
awful: parched, dry and lifeless. I had no 
idea what could be done, but one thing I 
knew for sure, there had to be a better way!" 

This simple revelation was the impetus 

Emilia Hazelip (1938-2003) 
was one of the innovative pioneers of 
sustainable agriculture, and her work 
has been described often in this maga
zine. She died unexpe_ctedly in France on 
February 7. We are fortunate to be able 
to publish some of her last writings, 
received from one who worked with her 
in France. He also sent an obituary that 
he wrote, below. Thank you, Emilia, for 
all your work. We will miss you. 

There are never the right words for 
moments such as these so I shall just 
express my profound shock and sadness 
at the sudden death of Emilia Hazelip 
who passed away in her sleep at Centre 
Hospitalier, Carcassonne, France last 
night. 

Although Emilia had been in hospital 
since January 23rd undergoing tests for 
breathlessness and fatigue, there had 
been no indication of the gravity of the 
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toward her lifelong attempt to reconcile 
agriculture with Nature. Over a period of 
30 years Emilia worked at this reconcilia
tion and this effort eventually resulted in 
'Synergistic Agriculture ' an agronomic 
technique mimicking soil 's own natural 
processes. But despite much work 
worldwide Emilia was frustrated 
at the slow pace of change: 

''We have today the knowl
edge of the error of the plow and 
the knowledge of how to correct 
this fault while maintaining food 
production, but how long must we 
wait ( on even a small scale) for 
this revolution to begin? Unfortu
nately, it is one of the characteris
tics of humanity to be conserva
tive, but it is also possible to make 
a quantum leap when we under
stand that our life and that of the 
planet is at stake" 

She was not pessimistic about 
the future despite her doubts: 

"It is my deep conviction that 

situation. Indeed, we visited Emilia last 
Thursday and, although, true to her feisty 
nature she was not enjoying the experi
ence, there were signs of some improve
ment. On the phone to her on Friday there 
was even cause for celebration that the 
days tests had not turned up the feared 
terminal illness. 

She leaves two daughters and three 
grandchildren. However, Emilia also 
leaves the many, many people she has 
taught and helped toward a more sustain
able form of farming. She taught the first 

· perrnaculture course here in France in 
1985 and then took the permaculture 
concept and introduced it to her native 
Spain, Portugal and Italy, and it is in Italy 
where she has been spending much time in 
recent years enjoying the enthusiasm she 
has found there. She also gave a series of 
seminars on her "Synergistic Farming" in 
North. America in 1995 based upon her 
extensive knowledge of the agricultural 

the parasitism of the dominant society and 
its economic practice, is not a fatality that 
we cannot escape. There is no reason that 
conventional and traditional agriculture 
today using the plow, should not soon 
leave it behind." 

systems of the Mayas of Mexico, the 
Berbers of North Africa, and the natural 
farming methods Masanobu Fukuoka. 
She has written several articles for the 
British-based Permaculture Magazine 
and for the US Pennaculture Activist 
Magazines, as well as producing the 
excellent "Synergistic Gardening" 
video. She was also involved in writing 
her first book, long awaited by the many 
people who followed her inspired 
agricultural methods. 

I hope the last paragraph will not 
seem superfluous as I hope it shows the 
dedication, experience and invaluable 
knowledge this we have lost with 
Emilia's passing. 

And we, Anne, the two children and 
I have lost a recently found friend and a 
generous guide in our pursuit of a more 
sustainable life. 

Jamie, Souscayrous 



SYNERGISTIC AGRICULTURE 

and Permacu lture 
Emilia Hazelip 

This article has been put together from 
notes Emilia prepared for her long 
awaited Synergistic Agriculture Hand
book. In explaining Synergistic Agric11l
t11re Emilia tries to expose the misconcep
tion of science-based solutions to fertility 
applied not only in conventional agric11l
ture but m11ch organic agric11lture too. She 
argues that while organic and conven
tional fanners neglect the "Synergistic 
Effect' of an undisturbed and balanced 
soil life, they will never achieve a tndy 
sustainable yield of healthy crops. 

P 
ERMACULTURISTS recognize 
the importance of growing the 
maximum amount of food from 

perennial plants in permanent places. They 
also recognize the importance of 
'perennializing' annuals by allowing self
seeding whenever possible. Yet, for the 
vast majority of vegetable and cereal crops 
eaten, and that must be seeded or trans
planted annually, permaculture has almost 
nothing to say on how they should be 
grown, and permaculturalists are left to 
choose from one of the many organic 
techniques. However, if we are truly 
committed to sustainable agriculture, then 
home and commercial production of 
annual vegetable and cereal crops is every 
bit as important as perennial planting. 
What is needed and what I propose is an 
agricultural technique that through 
succession and rotation allows for the 
production of these crops through no 
tilling, no erosion, and no dependency on 
off-farm inputs, whether labeled 'organic' 
or not. I call it 'Synergistic Agriculture' 
and believe strongly that this approach not 
only could but should be the one agro
nomic practice for growing annual crops 
adopted by all permaculturalists since, not 
only is it organic, but deeply ecological too. 

Synergistic Agriculture evolved from 
radical roots. Its sources include, Edward 
Faulkner, Masanobu Fukuoka, Ruth Stout, 

Alan Chadwick, and Marc Bonfils as well 
as Bill Mollison and David Holmgren. 
Yet, considering the difficulties I have had 
in convincing organic farmers and even 
other permaculturalists of my technique, 
you might think what I am proposing is 
revolutionary. But to propose an agricul
ture in which we do not plow and do not 
use fertilizers is not just a novelty, it is an 
agronomic reform-the first true reform 
since agriculture was invented in the 
Neolithic era. While the reasons for these 
difficulties are no doubt many, for present 
purposes I shall concentrate on the 
conventional thinking that underwrites the 
attitude toward soil and its fertility in 
order to illustrate the mental leap neces
sary for organic farmers and 
permaculturalists to grasp the simple 
proposition of Synergistic Agriculture. 

Mollison Meets Fukuoka 
When I first came across the 

permaculture concept in the early 1980s I 
was delighted to see that Masanobu 
Fukuoka was mentioned in its books, 
acknowledging his contribution to the 
prevention of erosion caused by the 
cultivation of annual crops. But what 
seems to have been missed entirely is 
Fukuoka's equally important realization 
that soil's self-fertility can nourish plants. 
I have recently re-read Bill Mollison's 
books in order to search for references to 
soil care. What I found was the underlying 
assumption, shared by conventional 
agriculture,.that says it is necessary to add 
artificially what is lacking. While Bill 
does often advise of the need for mulches 
(with which I entirely agree), he also 
suggests they should be dug-in in the 
spring! Fukuoka himself acknowledges 
this misconception when discussing the· 
rise of alternative agriculture in the West: 

The problem, however, is that most 
people do not yet understand the distinction 
between organic gardening and natural 

farming. Both scientific agriculture and 
organic farming are basically scientific in 
their approach. The boundary between the 
two is not clear. 

-The Road Back to Nature 

This misconception might best be 
expressed, regarding soil's self-fertility, as 
an accounts ledger that must forever 
remain in balance. In other words, what 
comes out (the debit of harvested crop) 
must be replaced (the credit of fertilizer or 
amendments in whatever form). Such 
reductive logic applied to soil misses the 
simple point that soil is a living entity and 
as such its relationships are dynamic and 
not static. In Synergistic Agriculture I 
have shown that a healthy soil can be 
produced by plants alone - although a 
walk in the countryside reveals this 
obvious yet hidden fact too. I have not 
only reduced but eliminated the toolbox of 
organic farming, whether it be the addition 
of lime or sulfur, trace elements, heavy 
metals, rock powders, mi_cronutrients 
delivered by irrigation or slow release 
pellets, blood and bone, inorganic and 
organic fertilizers, foliar sprays and 
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composts. There is just no need for this 
ceaseless round of plowing, disking, 
spreading, or spraying that exhausts the 
farmer as much as the soil. 

I therefore squarely oppose conven
tional agriculture's 'balance book' 
approach to soil fertility with the soil's 
own 'Synergistic Effect.' (Please see next 
page for details) 

Synergistic Agriculture overcomes 
these unnecessary conventional practices 
by renewing pennaculture's debt to 
Masanobu Fukuoka. Perhaps agriculture's 
inability to assimilate Fukuoka's  simple 
message of soil's self-fertility is due to the 
sometimes philosophical expression of his 
profoundly practical research. It has been 
my aim for 25 years to occidentalize 
Fukuoka's work, with the hope that by 
experimenting with his system I may help 
in earthing-down the practice and prin
ciples of Natural Farming, not only in the 
family garden but on commercial farms, 
through the integration of compromises; 
the use of machinery, greenhouses, 
irrigation, and adaptation to a temperate 
climate. 

There will be no surprise therefore that 
the tenets of Synergistic Agriculture 
mirror closely Fukuoka's  four principles 
of Natural Farming: no plowing, no 
fertilizer, no weeding and no dependence 
on chemicals. They are: 
I . Keep· the soil undisturbed and 
uncompacted 
2. Use soil's self-fertility as fertilizer 
3 .  Integrate the litter zone in the agricul-

tural soil profile 
4. Establish a partnership with beneficials 
to protect crops 

Synergy at Large Scales 
The encouraging rise in Conservation 

Tillage over the last decade has brought 
with it machinery designed specifically for 
no-till. However, the downside is the huge 
quantities of pesticide and herbicide 
necessary. The principles of Synergistic 
Agriculture are not antagonistic to this 
large-scale, machine-orientated farming, 
as is Fukuoka's Natural Farming. On the 
contrary, Synergistic Agriculture, through 
its refinement of annual succession and 
rotation, where each crop desired by the 
farmer must be balanced against the needs 
of the soil, offers these large farms a way 
of balancing soil life to a point where no 
pesticide or herbicide will be required, 
except, perhaps, the occasional application 
of natural, plant-based herbicides and 
pesticides like neem, derris root, and 
pyrethrum, or by biodynamic or homeo
pathic preparations. This is not only good 
news for the environment but also for 
organic farmers who have always been 
refused the benefits of no-till because of 
its use of synthetic pesticides and herbi
cides. 

Excellent organizations set up tq 
popularize sustainable fanning and its best 
practices such as ATTRA (attra.ncat.org/) 
in the US and ECAF (www.ecaf.org/) in 
Europe, have shown the strides made in 
recent years to combine no-till, machine

orientated agriculture with 
crop rotations and the 
effective and necessary use 

_ of cover crops and green 

What at first appears as confusion is cooperation. 

mulches. They illustrate just 
how close conventional 
farming practices can come 
to appreciating the soil's 
self-fertile dynamic without 
actually believing in it! Yet 
if this last step could be 
taken, if fertility is finally 
understood as being a 
product of soil' s  autonomy 
and not of farmers' force 
feeding, then it is possible to 
envisage the eradication of 
plastics, manures, composts 
and synthetic chemicals 
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through the natural mimicry of rotations, 
successions, mulches, dense and continual 
plant stands, and allelopathy throughout 
the temperate West. 

While I recognize that pennaculture is 
a design process and does not deal with 
techniques but principles, with Synergistic 
Agriculture I not only offer practical 
techniques proven over the past several 
years, but techniques driven by the 
principle of respect for the life and 
autonomy of soil in keeping with the 
foundational principles of permaculture as 
recently expressed by David Holmgren 
(2002) to include: "Consciously designed 
landscapes which mimic the pattern and 
relationships found in nature, while 
yielding an abundance of food, fibre and 
energy for the provision of local needs". 

By abandoning many of the fundamen
tal techniques that conventional agricul
ture employs, both chemical and organic, 
including cultivation, fertilizers, herbi
cides and pesticides, Synergistic Agricul
ture is able to mimic the natural soil 
ecosystem. If permaculture were to adopt 
my principle of 'Synergistic Effect' and 
then apply the associated techniques with 
respect to locality, then it could explicitly 
involve itself in the growing of annual 
vegetable and cereal crops for the first 
time. Not only would this give positive 
direction to enthusiastic gardeners turning 
to permaculture for ideas how to grow 
their favorite vegetables, it would also 
open up a dialogue with large farms that 
actually produce the majority of the food 
consumed in the West. .1 

Emilia has left behind her contribution 
to ecological zero-till agriculture in the 
fonn of intricate rotational schemes for 
home and market garden vegetable 
growing. Las Encantadas, in carrying on 
her work, would like to link up with others 
who recognize the importance of this work 
to share resources and help the adoption 
of these techniques founded on the 
principle of care of natural soil. For 
Emilia the connection between soil care 
and people care was profoundly interwo
ven, for, as she asked, "How can we ever 
have peace on earth if we don 't even have 
peace within the earth?" 

Las Encantadas: BP 217, I 1300 
Limoux, France. lasencantadas@tiscali.fr 



The Synergistic Effect 

Emilia Hazelip 

I
F PLANTS ARE 75% water, then 25% is dry matter. This 
dry matter can be subdivided into 20% hydrocarbons 
produced by the plant itself through photosynthesis and a 

further 5% of trace minerals and nitrogen. Given adequate 
rainfall and sunlight, it becomes clear that no more than 5% of a 
plant's nutritional needs derive from the soil. 

In conventional agriculture this 5% is lost to the soil at harvest 
with the removal of the crop, and subsequent plowing can bury 
the roots so deep as to be practically unavailable to next years 
crop. Therefore nitrogen and trace minerals must be artificially 
added by means of fertilizer or another of the panoply of modem 
amendments. 

However, by the expedient of returning all crop residues to 
the field as mulch (mulch should never be turned under) and by 
the addition of either an intercropped or winter-grown nitrogen
fixing cover crop, which can provide all plant available nitrogen 
needs for the following seasons crop, this 5% system-loss can 
almost be closed. Yet there will always be some loss, with the 
resultant long-term decline in fertility. While soil fertility is 
perceived as linear, consisting of crop out-amendment in, closing 
the loop will remain impossible. 

But soil fertility is not a static linear process. Inorganic or 
dead organic matter can never replace the dynamic autonomy of 
life. It is because plants and soil micro-organisms represent a 
living system, complete unto itself, that Synergistic Agriculture is 
possible. Such an understanding is not new, neither is it a matter 
of belief, but a clearly expressed scientific principle: 

The principal property of soil fertility is determined by biologi
cal factors, mainly by microorganisms. The development of life in 
soil endows it with the property of fertility. "The notion of soil is 
inseparable from the notion of the development of living organ
isms in it." Soil is created by microorganisms. ''Were this life dead 
or stopped, the former soil would become an object of geology" 

(quoting Vi'lyams, 1950). 

With these words NA Krasil'nikov ( 1958) transfers the study 
of soil science from Geology to Biology and announces the 
scientific understanding of soil 's self-fertility. It is the 'Synergis
tic Effect' of this ecosystem that provides fertility to soil and it is 
only by mimicking these natural processes that farmers can enjoy 
sustainable benefits. Yet, 45 years later, conventional, science
based farming, supposedly involved with the growing of living 
organisms, has still to integrate 'life' into its cultural practices. 

Completing the Cycle 
Work by Alan Smith and by Elaine Ingham has helped 

explain scientifically why plowing and synthetic chemical use are 
so devastating to soil life and therefore fertility. As far back as 
1977, reprinted in Permaculture International Journal, 198 1 ,  Dr 
Smith outlined the intimate connections between soil life and 
healthy plant growth, explaining the unique position of plants 

The static conception of soil. 

within an ecosystem transforming solar energy and making it The dynamic, 'Synergistic Effect • of soil 
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available for other living things. However, plants as part of a 
complete cycle have needs that they are unable to produce 
themselves, he writes: "For example, they require various 
elements . . .  The soil is the reservoir of these elements, but to obtain 
adequate supplies plants must alter the environment around their 
roots to mobilize these nutrients." 

The main way that plants can gain access to these nutrients is 
by stimulating the activity of microorganisms in the rhizosphere. 
It is no surprise then to discover estimates of up to 25% (Smith) 
to 50% (Ingham) of total photosynthesized products from plants 
directed to the rhizosphere. Elaine Ingham, (Acres USA, Vol.30, 
no.4), set out her understanding of the 'soil food web' (see 
www.soilfoodweb.com), expressing the dynamic relationship and 
what happens when conventional agricultural practices are used: 

These microbes retain large amounts of nitrogen, phosphorus, 
potassium, sulfur, calcium, iron and many micronutrients from 
being leached or removed by water runoff. Ideally, they out
compete pathogenic species and form a protective layer on the 
surface of living plant roots. It is usually only when the beneficial 
species of bacteria and fungi are killed by continuous soil 
disturbance and toxic chemicals that pathogenic species have an 
advantage. 

Because conventional agriculture does continuously disturb 
the soil and/or resort to 'toxic chemicals ' , Synergistic Agriculture 
recognizes the absolute importance of maintaining the soil/plant 
ecosystem in its entirety. Because any disturbance or imbalance 
will adversely effect the soil, Synergistic Agriculture rejects not 
only the use of inorganic chemicals and synthetic herbicides and 
pesticides, but manures and composts too. Through concentrating 
on green manures and cover crops that maintain a mulch layer, 
and incorporating the additional beneficial effect of the commer
cial crop itself, Synergistic Agriculture relies on plants to feed the 
microorganisms, which in turn make available the nutrients that 
feed the plants. 

If all conventional agricultural practices are 
dropped and a truly ecological, no-till, mulch system is 
established, there will no longer be the need for 
fertilizer, pesticide or herbicides. But that is only the 
beginning. The rebuilding of depleted soils and their 
maintenance through plant succession and rotation will 
become the necessary focus of this new, soil-centered 
agriculture and a new science will have to develop 
alongside it because, as Dr Ingham says: 

pathogenic species. These organisms are also instrumental in 
supplying the plant's unique nutritional needs. The residual 
effects of this unique microbial population in subsequent years 
may also help explain why certain crop rotations work better than 
others." A 
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"Scientists don't fully understand the effect of any 
individual ingredient on soil life, much less the 
synergistic effects of the ingredients (Emphasis added). 
The types of molecules released are specific for a 
variety of plants grown under certain conditions, 
forming in effect a unique chemical signature. As these 
molecules are released into the rhizosphere, they serve 
as food and growth stimulants for a certain mix of 
microbes . . .  for each plant species, this characteristic 
chemical soup stimulates the development of a select, 
beneficial company of root-dwelling microbes. This 
microbial population colonizes the root zone, produc
ing certain chemicals that inhibit the growth of Building raised beds at Solaria. 
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Hazelip 's Work at an Italian Ecological Center 

Synergistic Agricu lture at Solaria 
Emilia Hazelip 

F
OR MORE THAN two decades 
now I have been exploring, develop 
ing and communicating my "Syner

gistic Agriculture" approach in Europe and 
North America. For home and truck 
gardens, this self-fertile soil system ha<; 
proven itself in a wide variety of places, 
climates, and soil. As part of my work I 
gave a "Synergistic Agriculture" workshop 
at Galeria de Arte Elemental in 1992, in the 
south of Spain. Although, sadly, the center 
has since been destroyed by fire, it was from 
this workshop that Solaria, an ecological 
center on the French-Italian border, got to 
know about my work. Today, through my 
relationship with Solaria, about 30 other 
sites are using my synergistic way in Italy. I 
want to describe the process of "Synergistic 
Gardening" by following the progress of the 
Solaria project over its first three years. 

Solaria is on Italy's Mediterranean coast. 
The property is about 5 acres at approxi
mately 2000 feet altitude. It is made up of 
ancient stone-walled terracing, hugging the 
steep slope of the south-facing foothills of 
the Alps. Two springs on the property, 

The same beds the following summer. 

along with the projected roof rainwater 
harvesting and greywater re-use, will 
provide enough water not only for the 
irrigation of the crops but for the many 
agro-tourists that come to learn synergistic 
techniques, for which the center acts as a 
beacon in Italy. 

The soil is clay-rich and low in organic 
matter. The climate is warm-temperate, but 
with summers where drought is common. 
Given the altitude, frost is also relatively 
frequent. Historically, the land was used for 
growing vines. Unfortunately, behind the 
romance of wine is the systematic abuse of 
the soil: Through endless plowing, spraying 
of copper sulfate to control mildew, and the 
routine use of pesticides and herbicides, the 
soil food web had been practically de
stroyed. But it is the same story the world 
over wherever a monoculture is planted. 

The gardening project at Solaria began 
on January 1 ,  2000 with the first land 
cleared and ready to plant for the following 
spring. This initial terrace has been added to 
progressively to coincide with my annual 
Synergistic Agriculture course held at 

Solaria. 
Synergistic 

Agriculture is the 
most natural form 
of gardening 
because it works 
with the soil's 
natural fertility 
dynamic. This 
means that soil will 
improve and then 
maintain its own 
fertility if a diverse 
nwnber of plants 
are densely planted 
and mulched in 
order to mimic 
nature's own 
compost litter layer. 
There is no need for 
amendments of any 
description 

including compost, organic fertilizer, rock 
dust, bio-dynamic preparations, and so on, 
as the soil, if treated with respect will act 
like natural, 'wild soil.' 

The Soil Comes First 

Confronted with unpromising material, 
the first necessity for Synergistic Agricul
ture is to prepare the soil. This is achieved 
through digging raised beds. Raised beds 
are fundamental to the synergistic tech
nique, as they help aerate compacted soil 
and then ensure they remain uncompacted 
by the use of dedicated pathways. Raised 
beds should be about four feet across to 
allow all parts of the bed to be accessible 
from the walkways. Soil for the beds is 
taken from the walkways. Th_e beds should 
be dug when soil conditions are neither too 
damp, too dry, nor frozen. It is essential that 
once completed, the beds are never stepped 
on again or compacted in any other way. 
The beds need not be too deep, since the 
depth of the topsoil from the walkways 
brings them to the required minimum 
height During the construction of the beds, 
the cover vegetation can be used as mulch if 
it doesn't contain any seed or won't to re
root into the beds. If there is not sufficient 
material to create mulch that hides the 
surface from sight, then straw should be 
added to about two feet in depth, although 
this quickly reduces to one foot when wet. 
Although the size and terraced nature of the 
land at Solaria necessitated hand cultivation, 
scale is not a limiting factor for Synergistic 
Agriculture and raised beds can as easily be 
made by plows as by hand, just as long as 
compaction is avoided. 

Beds have been made of all different 
shapes and sizes over the last three years at 
Solaria (shape is only dictated by reach 
from the walkways and the limits of 
imagination). Because the soil had become 
completely exhausted and toxic with the 
build-up of chemical residues from 
viticulture, it was necessary to add organic 
matter when the beds were built. Although 
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the 'forced feeding' of the soil is to be 
avoided, when the circumstances require it, 
it is advisable to add well rotted manure, 
compost, or other enriching organic material 
at this stage, as long as it is remembered not 
to become dependent upon such additives . 
However, at Solaria there were no large 
quantities of compost available and thus a 
'pure' form of Synergistic Agriculture was 
employed, where the beds were brought 
back to fertility simply through the concen
trated occupation of the beds with many 
different plants. And, as always, with the 
application of a deep layer of mulch, in this 
case straw and the plentiful local supply of 
fems. A comparison between the beds 
prepared three years ago and those only just 
dug shows the extraordinary progress the 
soil has made in three years. 

Fruit trees are planted among the 
vegetables. The trees are either integrated 
into the raised beds or given a circular bed 
to provide for their surface roots. When 
making raised beds around old fruit trees, 
we take care not to damage these shallow 
roots. All paths between the beds are filled 
with sawdust to prevent dehydration from 
the bed edges and to protect the tree roots. 
Although we were concerned about 
vegetables and trees sharing the same space, 
we haven't noticed any problems. In 
addition, since the different terraces have 
two meters or more between them, we have 
been able to take advantage of the microcli
mate created by plants like parsley, lettuces, 
celery, and similar vegetables. 

Growing Up 
In most of the beds, tutoring arcs have 

been permanently installed using 3/8" rebar. 
The advantage of this system is there is no 
danger of the wind destroying a crop by 
knocking over tall, dense plants. Each plant 
is attached to the rebar by strings. The 
system works very well for beans, tomatoes, 
cucumber, pumpkins, squash, and so on, 
allowing air to pass through, reducing 
fungal problems, freeing space on the 
ground and keeping the fruits off the ground 
where they can be spoiled by moisture or 
insects. And, in Synergistic Agriculture, a 
fundamental principle is to maximize the 
number of plants in the beds to keep the 
cycle of life and decay going. 

After many years trial and error I have 
found that drip irrigation is the best system 
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for raised beds. 
However, it is not 
necessary to buy 
expensive systems. 
Indeed, the simplest 
method is to buy 
semi-rigid (PE) black 
plastic pipe and 
make holes along the 
underside of the pipe 
every 8- 10 inches 
using a hot nail. At 
Solaria the irrigation 
is gravity fed to the 
pipes once it has 
been pumped to a 
holding tank above. 
Depending on the 
terrace being 

Diverse and dense plallting is the key. 

irrigated the pressure will change, therefore 
it is good to become experienced at how 
long each needs to become well watered. 
The pipes should be laid two to a bed, each 
spaced at about 4 inches from the edges of 
the bed. 

To help suppress spontaneous vegetation 
and start up the soil, we planted potatoes 
under cardboard mulch as the first crop. 
After harvesting the potatoes, we formed 
the raised beds, the renowned allelopathic 
ability of potatoes having helped 'clear' the 
surface of volunteers. This first crop and 
mulching system l!lso help keep the soil 
moist and attract earthworms, revitalizing 
the soil and setting it on �e path toward 
rebalancing its self-fertility. The action of 
the next succession of crops grown, like 
onions, fava or regular beans, calendulas, 
and so on,. start the process of accumulating 
organic matter in the soil and building the 
material necessary to get the soil food web 
interacting again. The proper functioning of 
this soil life is essential not only to maintain 
fertility but also to prevent disease and pest 
attack. Plants cultivated are annual and 
biennial vegetables and perennial herbs 
such as calendula, nasturtium, Tagetes, 
lemon verbena, sages, mallow, tansy, and 
lemon grass. Leguminous plants are also 
part of the fundamental mix and include 
edibles such as fava beans, beans, peas, 
chickpeas, and green beans. Comfrey is 
another perennial crop and great fertilizer to 
cultivate, especially the Russian hybrid. 
While I respect and understand the ideas 
behind companion planting I have found 

over the years that such plant interdepen
dent effects are so hard to detect in a robust 
Synergistic Agriculture system that I am 
now confident to plant without reference to 
such practices. I believe that if the first 
concern is given to the health of the soil life 
the mild (and often contrary) effects of 
companion planting can be relinquished. 

While 'pure' Synergistic Gardening is 
my preference, using plants to establish and 
maintain soil fertility, conditions, such as 
found at Solaria, often require compromise 
for initial establishment. Although green 
manure with an extensive root system was 
attempted at Solaria using wild rape it did 
not flourish because of the very low initial 
organic matter, and therefore a small 
quantity of compost was used to transplant 
the first seedlings. I would have liked to try 
mountain rye as an alternative on such poor 
soil but it was found impossible to locate 
seed. I believe it would be an effective 
green manure to prime the soil's self
fertility. I also advocate further building soil 
organic matter with root crops that penetrate 
deeply into the beds and open pathways for 
water and oxygen transfer as they decom
pose feeding the soil life. While putting 
food on the table is of prime importance in 
my agriculture, I also recognize the 
necessity of feeding the soil. 

For more information on Solaria, 
contact Fortunato Fabbricini, Solaria, 
Casella Postale - 18037 Pigna (IM). tel. 
( +39) 328 4817529. e-mail: 
annafofo@libero.it 



An Eco-Mystery Thriller 

Keystones and Cops 
Peter Bane 

I
F YOU'D JUST WITNESSED the 
crime of the century and you thought 
you knew the culprit and the story, 

wouldn't you be eager to tell it? No, I don't 
mean Dubya and the Twin Towers-that 
one's already been figured out, but another 
story, from another century, copiously 
reported but equally misunderstood. 

Ninety-nine years ago, also in New 
York, officials identified a sinister Asian 
invader as the cause of what would 
become the greatest catastrophe of modem 
North American history. Livelihoods 
would be devastated, vast tracts of the 
country depopulated, violence and crime 
would explode in the wake of the disaster; 
whole communities were dragged into 
drug traffic), mg. Slow at first to react, the 
nation soon grasped the full implications 
of the tragedy. A crash program to defend 
the homeland was launched with the 
support of the government in Washington. 
Restrictions on transit were imposed. 
Chemical warfare was initiated. A 
scorched earth policy was attempted but 
ultimately failed because the enemy was 
too wily. Escaping from the government 
legions sent to hunt it down and contain its 
villainy, the menace reproduced invisibly 

.. 

and spread rapidly throughout the popula
tion, wreaking havoc with the economy. 

For a more innocent and optimistic 
America, Cryphonectria parasitica was 
the Osama bin Laden of its day. A cruel 
and ruthless murderer, it would ultimately 
slay one in every four American . . . 

Trees. Chestnuts: The dominant tree of 
the Eastern forests. Four billion in 
number, ranging from Maine to Missis
sippi with outliers in the Midwest, they 
comprised 25-40% of the mixed deciduous 
hardwoods. Called "Redwoods of the 
East" because of their towering height and 
immense girth (some reached 20 feet in 
diameter, over 100' in both height and 
spread); the trees formed the backbone of 
the rural economy over the full length of 
the Appalachian Mountains and foothills. 
Valued for their straight-grained, light
weight, and rot-resistant timber; the 
tannins from their bark and wood; and for 
their tremendous crops of sweet, delicious, 
nuts avidly eaten by humans and wildlife 
alike; the Chestnut was without peers in 
the vegetable kingdom. Today, all that 
remain are millions of shrubby stump 
sprouts (some trees not killed entirely 
have put up new shoots, but these suc-

cumb to the disease 
after a few years), a 
handful of erratics 
in unique situations, 
and a small number 
of declining groves 
in Wisconsin and 
Michigan that were 
late to be infected: 
Victims of the 
blight, every one. 

Every school 
child in America 
hears this story 
sooner or later. It's 
been repeated in 
thousands of 
publications. It's 

old news, a tragedy long past, if not 
forgotten: perhaps an early harbinger of 
America's fall from grace. For the record 
there are new and promising develop
ments, too. Chestnut enthusiasts began 
breeding blight resistance (from Asian 
chestnuts, the presumed agents of infec
tion) into American chestnuts in the late 
1970s and expect to have a quantity of 
blight-resistant seeds and trees for planting 
out by 2005 or 2006. 1 Other groups have 
been working to diminish the virulence of 
the pathogen by inoculating infected trees 
with another fungal agent from Europe 
that renders chestnut blight much less 
hannful, thus allowing the tree to survive 
and reproduce, a process known as 
hypovirulence.2 There have even been 
attempts to bioengineer the disease to limit 
its destructiveness. These are worthy 
efforts and the individuals involved are 
dedicated visionaries, but let's step back 
for a moment from the drama of loss and 
recovery to examine what may have been 
behind this shocking set of events. 

Understanding the Te"ain 
To develop a full sense of the crime 

that happened to the American chestnut 
(Castanea dentata), we have to understand 
its life cycle and evolutionary history, its 
botany, and its role in the vast biome for 
which it had become emblematic. We also 
need to look at the chronology of its 
demise to learn what we can about the 
roots of this epidemic. The pathways of 
our investigation may take us in some 
unexpected directions . . . 

When the chestnut blight (Cryphonec
tria parasitica, sometimes called Endothia 
parasitica) was first identified on Ameri
can chestnut in 1904 at the New York 
Zoological Garden, it's likely that the 
disease agent had already been at work for 
as much as a generation. This is inferred 
because the spread of the disease was very 
rapid after 1904. 
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The first Japanese chestnuts were 
imported to the United States in 1876 for 
the nursery trade. Japanese chestnuts (C. 

crenata), which have very large nuts, are 
the most blight resistant of the main 
chestnut species. Their Chinese cousins 
(C. mollissima) share some of this 
resistance. The European species ( C. 
sativa) was susceptible, and was infected 
by the blight in the 1950s after its Ameri
can cousins had already collapsed, but 
surprisingly, a hypovirulent Oess potent) 
strain of the fungus appeared in Italy and 
spread through European groves. After 
about 1 5 years of infection the European 
chestnuts seemed to have recovered; they 
continue to bear commercial crops. 

Not so lucky the American chestnut. 
Soon after the blight was discovered in the 
Bronx, infected trees were found in 
southern New England and New Jersey. 
The blight began its slow, deadly march 
south along the Appalachian chain. 

A Tree Nonpareil 
Chestnuts were more than an important 

tree in Appalachia-they had been the 
ridgepole of the economy. Chestnut 
lumber was far and away the greatest part 

1 7th Annual 

of the economic value of the hardwood 
forest. It was used for everything from 
barns to caskets. The trees provided the 
nation's main source of tannin for leather 
processing. Animals, including large herds 
of domestic hogs, fattened on the nuts, and 
perhaps most socially significaµt, the 
chestnut provided a ready cash income to 
millions of rural dwellers. In an era when 
the daily wage averaged $1 .75, chestnuts 
sold for ten cents a pound. A man working 
the harvest could easily gather 100 pounds 
in a day, and could put by a year's savings 
from a few weeks' work. 3 The subsequent 
loss of the chestnut, simultaneous in most 
places with Prohibition, drove rural 
mountain dwellers to "moonshining," 
converting their corn into mash and thence 
to bootleg whisky, as the only way to 
derive a cash income from the land and to 
pay the taxes-. Later tobacco would join 
alcohol as a principal replacement for the 
chestnut in the region 's cash economy. 

About 191 1, as it became obvious that 
a catastrophe was in the making, the 
federal government began funding efforts 
to avert the impending disaster. Plant 
quarantine legislation was passed in 1912. 
Fungicides were tried unsuccessfully. 
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Chemical treatments proved ineffective. 
Attempts were made to cut a wide "fire
break" barrier to prevent the advance of 
the disease, but the blight jumped past it, 
spreading as much as 50 miles a year. By 
1938, most of the chestnuts were dead. 

In the early years of the 20th century, 
scientific forestry was in its infancy. 
Evolutionary biology was still a relatively 
new science, and ecology was scarcely 
known. Although the chestnut emergency 
stimulated scientific research into the 
etiology of the fungal disease, and 
breeding work based on this research 
appears promising, a holistic view of the 
phenomenon has yet to emerge. A crisis 
that was created by fragmented thinking 
and bottom-up action appears, through 
these same tools of analysis to be random 
and chaotic. Its true meaning may only be 
understood by taking a systems approach, 
or top-down view. 

Chestnut Botany 
Chestnut first appeared in North 

America about 40 million years ago. It is a 
member of the beech family, Fagaceae, to 
which belong also the oaks, all relatively 
long-lived, crown-bearing nut trees 



Only in taxidermy: The Passenger Pigeon. 

common to the forests of Europe, North 
America, and east Asia. These trees are all 
"mast" bearers, that is, they throw large 
crops of seed every two to three years 
rather than annually. Their highly nutri
tious nuts are rich in carbohydrates and 
less oily than the walnuts and hickories, to 
which they are more distantly related. The 
mast provided seasonal food for a huge 
number of birds and mammals, as well as 
humans, and the irregular pulsing of the 
tree's reproductive cycle was an adapta
tion to this heavy seed predation, a 
strategy biologists call "satiation." A 
periodic dearth of mast suppresses 
populations of the deer, turkey, squirrels, 
pigeons, and others who prey upon the 
tree's seeds. This ensures that when 
abundance returns a year or two later, 
some of the billions of seeds will survive 
the (much reduced) onslaught of hungry 
seed predators. 

Anatomy of a Forest Giant 
Among the chestnuts, the American 

produces the smallest but the sweetest nut, 
a food that was highly prized by native 
Americans, the European settlers in the 
region, and by a plethora of wildlife. 

Within the 200 million acres of its 
native range, American chestnut domi
nated the forest. At the time of its collapse 
it was at least one in every four trees 
throughout the eastern U.S. Favoring 
cooler north- and east-facing cove slopes 

where it comprised over half 
the forest, it often occurred in 
pure stands. Dominance was 
supported by its ability to 
persist shrub-like in the 
undergrowth for many years 
(the reason it has not been 
eliminated biologically from 
the forest), its habit of rapid 
growth following disturbance, 
and by the production of 
allelopathic chemicals in its 
leaves and bark. These 
substances, leachates of which 
were constantly dripped into 
the surrounding soils by 
regular rains, suppressed the 
seed germination and growth 
of other trees such as white 
pine and hemlock which might 
otherwise have competed 

successfully for the same niches chestnut 
favored. 4 Great height assured its ability 
to photosynthesize and bear seed, while 
rot-resistant wood allowed the tree to 
persist in the constantly moist environ� 
ments of its native terrain. 

The chestnut, unlike its cousins the 
oaks and beeches, with which it was often 
associated, is a shallow-rooted tree. It 
achieved its towering heights and great 
spreads by the use of lightweight wood 
and a massive reach of lateral roots. It 
typically grew on well-drained, sloping 
soils, in moist microclimates under high 
rainfall regimes, all factors consistent with 
its rooting habit. 

So, we should ask: How did this tree, 
which grew so fast and bore copious crops 
of nutrient-rich seeds, feed itself? 

Like the other deciduous species in the 
Eastern North American forest, chestnut 
dropped its leaves each autumn to blanket 
the soils at its roots, and these droppings 
over millennia built up deep humus-rich 
soils which, like a battery, were able to 
hold the vast quantities of nutrient needed 
to feed the trees. But what charged that 
battery? Soils in the southern Appala
chians (where the chestnuts reached their 
greatest glory), despite present forest 
cover, are heavily leached and nutrient
poor. The trees still drop their leaves, but 
the soil battery has been run down. Some 
of this, to be sure, is a historic conse
quence: logging throughout the Appala-

chians was ruthless and soil erosion losses 
were immense. But we have to see past 
this. Chestnuts grew on slopes where soils 
were always thinner and less fertile than in 
the bottomlands. Rainfall of 50-60 inches 
per year promotes soil acidity which in 
tum ties up some minerals, and together 
with warm summer temperatures stimu
lates rapid leaching of the rest. Are we 
facing a paradox? 

The heaviest logging and the most 
destructive erosion occurred after the 
chestnut blight began to spread, in the 
1920s. In part this was an effect of the 
blight, which encouraged landowners to 
cut chestnuts for their wood before, or 
shortly after infection. With one of every 
four trees removed from the forest, some 
in pure stands, a shock wave rolled over 
the mountains. In the wake of this logging, 
and the with loss of the chestnut gutting 
the local cash economy, massive depopu
lation took place throughout rural Appala
chia. 

Our question remains, however, what 
was at the root of this collapse, the end 
phases of which were so grim? Human 
activity without a doubt: The chestnuts fell 
victim to foreign imports. They were an 
early casualty of global trade: a host of 
helpful, noble, innocent natives felled by a 
dastardly foreign villain. That story played 
well to a society grappling with endemic 
racism, but it's rather too simple. Some
thing is still missing . . .  

Let's consider the heroic success of the 
chestnut. 

The Chestnut Ascendancy 

Following the last glaciation and 
southward retreat of the hardwood forests, 
the chestnut began to spread out of the 
southern Appalachian coves where it had 
taken refuge, back into the Ohio Valley 
and New England. Pollen records indicate 
that it reached Connecticut and Massachu
setts in large numbers about 2500 years 
ago. 5 A parallel but even more pronounced 
spike in New England chestnut popula
tions appears to have followed on the 
arrival of Europeans in the area some four 
hundred years ago, suggesting that 
disturbance favors its spread. 

We appear to be dealing with an 
opportunistic and aggressive tribal tree 
species that was at the same time long-
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lived and dependent on relatively high 
levels of available soil nutrient. It both 
suppressed unrelated competitors in its 
own niche by the use of allelopathic 
chemicals, and outstripped the growth of 
those close relatives, oak and beech, 
which could tolerate its chemical effu
sions. What sustained it? 

Plants that produce fruits are always 
interested in attracting bird or other animal 
seed dispersers as part of their reproduc
tive strategies. The energetic investment in 
fruit is paid back by the manifold opportu
nities to reach distance niches with one's 
offspring delivered in a high-nutrient 
packet of fertilizer. But chestnut seems not 
to have adopted this evolutionary ap
proach; rather it depended on the scatter
brained habit of squirrels to plant its seeds 
nearby and forget where most of them 
went! Since the tree was tolerant of 
understory conditions and content to live 
in pure stands, distant spread of its 
progeny apparently wasn't needed, while 
the advantages of growth close by the 
protective boughs and chemistry of the 
tribe were considerable. 

Most of the rest of the animals that fed 
on chestnuts were seed predators: deer, 
turkey, and the now extinct passenger 
pigeon. While deer populations at upwards 
of 10 million may now·exceed historic 
levels (because of the increase of patchi
ness in the landscape and the absence of 
large predators), and turkey numbers are 
recovering from a low of 30,000 a century 
ago to nearly a million and a half today, in 
sheer numbers, in total biomass, and in the 
rapidity of cycling of food resources, these 
surviving creatures were completely 
dwarfed by the passenger pigeon. It is to 
the saga of the pigeon' s  glory and final 
days that we must turn for clues to the 
nutrient base of the chestnut. 

A Bird Made for Flight 
There was never a sight in all the world 

we humans have known to match the 
splendor of the passenger pigeon in its 
flights. Vivid in their red, gold, and purple 
plumage, with long tails and streamlined 
bodies, they were grace incarnate as they 
sped by overhead in veritable torrents of 
birds, wheeling and turning, rising and 
diving with a thunderous flapping of their 
wings, as if the whole were an avian 
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embodiment of the aurora borealis. 
Perhaps the great herds of wildlife moving 
over the Serengeti may inspire a similar 
feeling of awe. 

Numbering, like the chestnut, about 
four billion individuals in the early 19th 
century, the passenger pigeon may have 
been the most successful social bird ever 
to have lived. Completely dominating the 
skies within its range, it may have been as 
much as 40% of the bird population of the 
continent, the most numerous higher 
animal species on earth at the time. 6 

Intensely gregarious it massed in numbers 
beyond comprehension. J.J. Audubon 
describes a flock that passed him over 
Kentucky. He began tallying groups as 
they passed overhead but soon gave up as 
the sky was darkened with their vast 
number for more than three days. Hun
dreds of millions of birds in each mass 
may have flown together. The largest 
roosting of passenger pigeons ever 
recorded was seen in Wisconsin in 187 1 :  it 
spread over 850 sq. miles, and was 
estimated at 1 36 
million, over 250 
birds per acre. This, 
however, was after 
their numbers had 
already begun to 
decline significantly. 

fresh from the fields in South Carolina or 
Georgia. Since the power of the bird's 
digestion is great and complete passage of 
food takes no more than 12  hours, he 
concluded that they must have exceeded a 
sustained speed of 60 miles per hour in 
their marathon flights. 

With keen eyesight they could survey 
the countryside at high speed to assess the 
availability of large food resources. After 
locating a sufficiently rich country the 
colony would roost in dense forest, 
settling into the upper branches at such 
densities that large limbs regularly fell 
crashing through the masses of birds 
perched below, and "many trees two feet 
in diameter, I observed, were broken off at 
no great distance above the ground . . .  " 
wrote the master artist and naturalist. On 
their departure the roosting areas would 
resemble "very much a section of country 
over which has passed a violent hurri
cane," noted Col. David Crockett in 1835. 

Once roosted, the colony would range, 
en masse, up to 200 miles a day in search 

The pigeons were 
adapted to two prime 
functions: they fed 
voraciously and 
systematically, and 
they flew like mad. 
Having effectively 
escaped the limits of 
predation, they drew 
strength in sheer 
numbers and great 
speed. overwhelming 
the ability of any 
predators (save 
ultimately humans) 
to seriously dent the 
size of the colony. 
Audubon again 
reports that birds 
taken in New York 
had undigested 
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of food, returning at night to the woods. 
They ate like the whirlwind, observers 
commenting on the rolling wheel of birds 
that would move through an area. The 
colony would land and the lead birds 
would move systematically through the 
fields or woods, eating seeds, nuts, berries, 
earthworms, grasshoppers, and even 
burrowing with their beaks for tubers and 
legume nodules. As the front exhausted an 
area, birds in the rear would rise up, 
swoop over the flock, and, settling to earth 
just ahead of the colony's advance, take 
their place on the feeding line. This 
continued patiently throughout the day or 
until predators menaced, then the whole 
mass would take wing and speed off to 
another area. They continued harvesting 
until the resources of the whole region 
were depleted; then they would depart to 
find the next landscape of surplus. In their 
migrations they never took the same path 
twice, but always sought territories rich 
with food. 

Undaunted by cold (they ranged north 
to Hudson's Bay and to the south end of 
Lake Winnipeg, 58° and 62°N. latitude, 
respectively), they were recorded moving 
north in early March while temperatures 
hovered at -20°F. Winters were spent in 
the uplands of Louisiana, Mississippi, 
Alabama, Georgia, and the Carolinas. 
They r!!ached the Atlantic only sporadi
cally, but inhabited both flanks of the 
Appalachians and ranged west of the 
Mississippi River and south to the Texas 
Hill country. 

Long-lived (the last passenger pigeon 
died in captivity at 29 years of age), the 
birds bred in affectionate, talkative pairs, 
nested clumsily, and raised one or two 
squabs per nesting, most typically one 
male, the other female. The nests, made 
hastily of coarse twigs, were so poorly 
constructed that often one of the two eggs 
laid or the two squabs hatched woulq· fall 
to the ground inadvertently, there to make 
a meal for some eager animal. The 
breeding cycle took a little less than a 
month and was repeated several times 
each season. Audubon estimates their 
increase to be two to four times their 
number per year. Since the population had 
probably peaked near the capacity of the 
subcontinent to support their profligacy, it 
can be imagined that several billion 

passenger pigeons per year (at 10-12 oz/ 
280-335g each, some 109 kg of protein) 
were consumed by various organisms, and 
that they converted an immense amount of 
vegetable and insect matter into meat and 
dung. 

" . . .  and their dung would fall like hail." 7 

"The dung fell in spots not unlike melting 
flakes of snow." 

'The dung lay several inches deep covering 

the whole extent of the roosting places." 

They favored beechnuts, chestnuts, and 
oaks, eating so avidly that on swallowing 
a particularly large acorn, a bird might be 
seen to gasp for some time as if choking. 
Undoubtedly they preferred the smaller 
beech and chestnut mast, for its ease of 
consumption. They harvested not only 
fallen nuts but those still on the tree, 
having perfected a method of grasping the 
nuts in the husks and flapping their wings 
backwards to extract the kernels. 

What the observers imply but do not 
record is the action of the birds in concen
trating nutrients from the surrounding 
territories onto the soils of the larger forest 
tracts. For the birds always sought out 
large unbroken woodlands for their roosts 
(so much so that late 19th-century 
deforestation together with commercial 
hunting almost ensured the pigeons' 
doom). No more perfect description of a 
nutrient pump ideally matched to the 
demands of the shallow-rooted, deep
forest dominating chestnut could be 
conceived. The birds, which began their 
nesting in mid-May, would lay down a 
thick mat of mineral-rich manure just 
ahead of the chestnut's June-July bloom, a 
delivery of trace elements well timed to 
support the chestnut's profuse flowering, 
its white blossoms giving the mountains 
the appearance of freshly fallen snow at 
mid-summer. 

In addition, the devastation wrought by 
the pigeons' roosting would have been an 
advantage for young chestnuts growing 
understory, opening holes in the canopy 
that probably allowed the trees to consoli
date their hold on an area. 

But the flocks Audubon had observed 
in the 1 830s began to diminish after thy 
Civil War. By the 1870s clearing of 
forests for fannland accelerated their 
decline as the telegraph and railroad 
networks allowed commercial hunters at 

last to compete with the birds' prodigious 
speed. Markets in teeming eastern cities 
made wholesale slaughter financially 
attractive and literally trainloads of 
pigeons were shipped to the cities. Huge 
volumes were fed to hogs. Michigan 
recorded its last large nesting in t 878, 
Oklahoma and Pennsylvania in 1 886. By 
1890 the passenger pigeon was function
ally extinct, though isolated birds were 
still seen in the wild for another ten years. 
The last wild pigeon was shot about 1900. 8 

Though they had bred successfully in 
captivity since the t 870s, efforts to raise 
the pigeons artificially failed when they 
disappeared from the wild. The first phase 
of the crime was complete. "Martha," the 
last captive pigeon in the Cincinnati Zoo, 
took with her to eternity the heartbeat of 
this remarkable race on September I st, 
1914. 

The thesis that these two great Ameri
can extinctions may be causally linked 
appears to have received little attention. 
Popular historians and ecologists of every 
stripe list them in virtually the same breath 
as landmark, human-generated events, yet 
the ornithologists seem not to be commu
nicating with the forest biologists. 
Ecologists might seem a likely group to 
have given this notion a passing glance. 
Surely a few have at least entertained the 
thought. 

A Possible Test 

This hypothesis, which, absent one of 
its main components, is not susceptible to 
ironclad proof, could nevertheless be 
tested by exploring in greater detaiil than 
has been done heretofore, the link between 
mineral availability and blight infection in 
chestnut. My brief researches turned up 
some references to present-day blight-free 
(though stunted) populations of chestnut in 
association with mineral tailings from a 
zinc mine in Pennsylvania. If zinc tailings 
(containing who knows what, at undoubt
edly hideous levels of acidity) can keep 
chestnut blight-free, what about two or 
three inches a year of bird manure? 

Forest clearance has been widely 
understood as contributing to the demise 
of the pigeon, but the bird's pre-emi
nence-let me for now call it a keystone 
species-in cycling nutrients over the 
eastern half of the continent cannot be 
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underestimated. Writers have noted, in the 
context of pigeon extinction, the "inexpli
cable" shrinkage of the beech forests since 
early colonial times, but have made little 
of it. I posit that the chestnuts (which did 
indeed succumb to the blight organism, 
truly imported from the Orient) were 
rendered dramatically more susceptible 
than they might otherwise have been by 
the choking off of a main nutrient flow in 
the generation immediately preceding 
1904. Indeed, the blight, probably present 
from the 1870s onward, may have been 
kept in check by the residual effects of the 
great nutrient pump. I suspect that 
European chestnuts weathered the attack 
of the blight and survived because of 
agricultural cycling of nutrients in the 
orchards by the use of swine, a creatures 
whose manure is even higher in zinc than 
that of poultry. We must ask ourselves: 
Might not more of the American chestnuts 
have survived had the pigeons still been 
roosting in them, and had the trees not 
been mowed down in a kind of "salvage
logging" hysteria, which surely eliminated 
any evidence of native genetic resistance? 
These surface-feeding trees required a 
powerful replenishment of mineral 
nutrient for their steady production of 
mast and their rapid growth. In the high-

rainfall environments of their native range, 
soils are readily leached of these nutrients 
unless continuously "topped up." The 
balance is a delicate one. 

A Modern Parallel 
Though no one cognizant of modern 

ecological theory was able to record the 
interactions of pigeons with chestnut trees, 
I have personally observed parallels with 
other surface-feeding nut trees. 

Macadamia nuts were established in 
Hawaii from about 1964 to diversify an 
agriculture heavily dependent on sugar
cane. These large nut plantations, man
aged by the Big Five sugar companies 
throughout the islands, were treated to the 
full range of conventional agro-technol
ogy: chemicals and mechanical harvesting. 
By the early nineties a mysterious fungal 
organism had appeared which caused 
many macadamia trees to die suddenly, 
within 90 days of infection. I witnessed in 
one orchard the harvesting of nlUS by 
mechanical vacuum action that sucked 
everything off the orchard floor up to and 
including stones the size of golf balls. 
Simultaneously with this pillage, a 
scientist on the other side of the orchard 
was explaining earnestly to a group of 
tourists about the grim fate of trees 
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growing sick with this mystery fungus. 
Since the macadamia is a surface-feeding 
rain forest species, it should have been no 
surprise that 30 years of abuse to the roots 
of these trees, even on rich volcanic soils, 
would result in nutrient depletion, and 
weakening, for which the mystery fungus 
was only the cleanup crew. 

Restoration of the chestnut proceeds and 
I await it as eagerly as any, but the eventual 
re-establishment of chestnut groves would 
be greatly supported by the incorporation 
of an element of rapid nutrient cycling 
such as the pigeons once supplied. 

Our confounding by the germ theory of 
disease and a century of phony medicine 
has crippled our civilization's ability to 
understand biological phenomena holisti
cally, especially in the arena of death.9 The 
same focus on actors and objects rather 
than processes and energies has crippled 
our political understanding as well. But let 
me conclude with a brief consideration of 
the concept of key species. 

A Keystone of the Continent's Arch 
I believe that the passenger pigeon was 

a key nutrient cycler that maintained forest 
health on a sub-continental scale through
out the eastern forest biome. By the nature 
of its scale it could have but few parallels. 
Two others that come to mind immedi
ately are the bison, which, numbering in 
excess of 50 millions maintained the tall
and short-grass prairies over a million 
square miles of the mid-continent-and 
which were also ecologically extinguished 
in the late 19th century; and secondly, the 
salmon, whose final days we may be 
tragically fated to mark soon. These 
anadromous (ocean-living, river-spawn
ing) fish translocate huge quantities of 
marine minerals and protein to the 
headwaters of western rivers where they 
form a key link in the food web, supply
ing, with the help of top carnivore bear 
and birds of prey, phosphorus, calcium, 
and trace minerals of inestimable value to 
inland ecosystems. w These minerals move 
not in the salmon's feces, as did the 
nutrients harvested by the bison and the 
passenger pigeon, but as their bodies, 
which are sacrificed annually by the 
millions of pounds. 

Of course the bison and the pigeon also 
fed large numbers of carnivores and small 



consumers. Nutrient flows from the 
pigeon may have reached 10 billion kg/ 
year or more (concentrated on the forests); 
from the bison herds, two or three times as 
much, though more uniformly spread 
across the grasslands. In aggregate these 
volumes approach the scale of modem 
commercial fertilizer use (much of which 
is wasted anyway). Salmon harvest (over a 
smaller though still significant territory) 
may have reached approximately 500 
million pounds annually in Washington, 
Oregon, California and Idaho; we can only 
guess what prehistoric quantities were 
involved, to say nothing of the Canadian 
and Alaskan streams.( 1 1) 

Toby Hemenway has written in this 
magazine ( PCA #48) of the profound role 
played by beavers in shaping North 
American river valleys. To encompass the 
full suite of ecological functions now 
derelict (not merely species extinct), we 
must look beyond the beaver, the pigeon, 
the bison, and the salmon, to see the key 
role of elephants (gone a mere 10,000 
years) in maintaining the nearly vanished 
American savannas of the southern plains, 
and of camels (more distantly removed) in 
cycling nutrient through the deserts of the 
Southwest. 

We are looking out at a landscape 
bereft of its most dramatic living forces. If 
we are seriously interested in restoring 
North American ecosystems, we must at 
least admit the abundance that once was 
here and that humans have destroyed, 
before we can hope to reclaim it. We 
might also entertain, as ecologist Paul 
Martin and others have proposed, the 
return of a few elephants. 12 It might give 
the California condor ( our top-order avian 
scavenger, which once ranged to New 
England) an invitation to move east again. 

Ecologists argue over the meaning of 
the term keystone species. Strict construc
tionists prefer the definition they attribute 
to R.T. Paine, a biologist who coined the 
term in 1966, which insists that keystone 
species are predators whose selective 
predation helps to maintain greater 
diversity at lower trophic levels (that is, 
among smaller prey organisms). 13 The 
other school of thought holds that key
stone functions can be played by many 
actors on the ecological stage: prey 
species, habitat modifiers, predators, and 

more. I prefer the latter view, as it invites 
free play of the imagination; we are in a 
situation where the scientific method alone 
will not save us. Great engagement by the 
public in scientific inquiry is desperately 
needed. 

At the level of events and organisms, 
ecological systems are inherently chaotic: 
To understand the dynamics of North 
American ecosystems we must lift our 
view. We can't  afford to neglect either 
history or the system' s  fundamental 
organizing processes. Upstream, upwind, 
and antecedent factors are frequently 
decisive. Where once the surplus energies 
of the continent were channelled through 
animal bodies, great storages that have 
been squandered, today they are harnessed 
to human constructs, the greatest of which 
are our cities. And just as we have seen the 
collapse of the largest-order populations of 
crucial birds, ruminants, trees, and fish due 
to sporadic action based on bottom-up, 
fragmented, or strictly local thinking, we are 
likely seeing the incipient collapse of our 
largest-order settlements from the same 
kinds of action; this time I fear, from a very 
different kind of thinking. 14• 15 

Camels, elephants, pigeons, bison, and 
salmon. These are the keystones. Now, 
where are the cops? 
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BRUSHLAND AND OAK SAVANNA: 
A Model for Permanent Staple Crops 
Mark L. Shepard 

T
HE UNITED STATES. IS the 
self-proclaimed "breadbasket of 
the world." There is no denying 

the massive quantity of staple food crops 
(com, soybeans, wheat, rice) that the U.S. 
produces. However, more and more people 
are coming to realize that there's something 
moldy in the breadbasket and not all is well. 

Mounting evidence shows (with 
supporting documentation courtesy of the 
USDA) that annual agriculture is now one 
of the most destructive technologies on the 
planet.What could possibly be more 
destructive than turning over the top 16  to 
24 inches of the soil every year? Agricul
ture kills everything in a given area except 
the crop (which is the point, of course). 
For up to 8 months a year annual agricul
ture leaves the soil exposed, free to blow 
away in the wind. Or wash away in the 
rain. Even when a mature crop is in the 
field, the soil is usually bare, exposed to 
erosion. 

Annual agriculture contaminates the 
water supply, in many ways, including 
direct runoff of highly toxic chemicals. 
(Their extreme toxicity is why they are 
used in the first place.) Tillage oxidizes 
organic matter, releasing CO

2
, a green

house gas, into the atmosphere. Soluble 
nitrogen fertilizers oxidize into nitrous 
oxides, greenhouse gasses that are even 
more effective at trapping heat than CO,. 
American agriculture is claimed to be 
responsible for up to 17% of all green
house gas emissions in the form of CO

2
, 

nitrous oxides, and methane. Annual 
agriculture in the midwestern U.S. is the 
largest contributor to the collapse of the 
multi-billion dollar fishery in the Gulf of 
Mexico because of sedimentation, 
overfertilization, and the creation of the 
anoxic "dead zone" that seasonally effects 
up to 1/3 of the entire Gulf. 

As the flaws in our agricultural system 
become financially apparent, family scale 
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farmers are going broke as fast as ever. 
Farm size is increasing. Large "efficient" 
confinement livestock operations are 
becoming the rule rather than the excep
tion. Even with greater economic efficien
cies, these large farms are in trouble. Their 
resource base (the soil) is degrading. Their 
costs (equipment, fuel, fertilizers, pesti
cides, herbicides, antibiotics) are increas
ing. The federal government continues to 
subsidize this unprofitable industry (for 
obvious reasons such as national food 
security), causing tensions with trading 
nations because of the inequity this causes 
in world-trade. 

Are there any real alternatives to this? 
You and I are totally dependent upon this 
economically troubled, ecologically 
flawed agriculture. While we're at it, we 
might as well dispel the illusion that 
organic agriculture will save us. The flaws 
in our agriculture apply to organic systems 
as well, differing only in degree and kind. 
What are we going to do about this 
problem while still remaining fed and 
while we still have the time? 

The Ecological Model 

natural processes with no human interven
tion. Human intervention began in North 
America a mere 14,000 or so years ago. 
The first 13,700 years of human interven
tion was low-intensity because the 
inhabitants were not industrially organized 
and had not developed the tools of the 
industrial/mechanical world-view. 

The landscape has radically changed in 
the past three hundred years. The old
growth eastern hardwood forest that 
spanned from the Atlantic seaboard to 
beyond the Mississippi River has been 
decimated. It exists only in patchy, cut
over remnants. In its place (aside from 
cities, suburbs and highways) are vast 
tracts of agricultural land separated by 
ditches, weedy fencelines, and highway 
rights-of-ways. The fate was the same for 
the savannas and prairies. The forest, 
savanna, and prairie biomes formerly 
supported permanent groundcover and 
even photosynthesis year-round. The 
agricultural land that replaced these 
systems lies barren for eight months of the 
year and supports little to no life at all. In 
the growing season, millions of square 
miles of this former American wilderness 

Before the 
"breadbasket of the 
world" was ever 
farmed using 
"modern" industrial 
agricultural 
technologies, it was 
a wilderness: 
forests, prairies, 
wetlands, and 
savannas. For 
millions of years 
America's prime 
agricultural 
fannland was 
maintained in 
incredible health 
and vitality by 

large-flowered beardtongue (Penstemon grandiflora) with oaks 
in the background at Helen Allison Savanna in Minnesota. 



grows but a handful of crop species. The 
soil is bathed with chemical fertilizers and 
herbicides. An increasing majority of 
these staple food crops are genetically 
modified to tolerate the harsh chemical 
environment in which they must survive. 

The appearance of the landscape may 
have changed, but the natural processes 
governing life have not. When fannland is 
abandoned, a miraculous process occurs: 
plant succession. Briefly summarized, 
succession is the process by which plant 
communities and their associated animals 
change over time. An abandoned com 
field in Ohio, for example, will first be 
colonized by aggressive, fast growing 
annual and biennial ''weeds." They change 
the site conditions, providing opportunities 
for perennial grasses and broad-leaved 
plants to invade, either by wind and 
animal-borne seed, or by underground 
roots or shoots. Dead stems and roots from 
previous plant populations increase 
organic matter in the soil, which becomes 
the energy source for increasingly diverse 
populations of soil biota from bacteria and 
fungi to insects and worms. Once the bare 
soil has transformed into a perennial 
grassland ecosystem (perhaps taking as 
little as 3 years on rich, moist sites or as 
many as hundreds of years in sandy, 
droughty, or rocky sites) fire and grazing 
become si�ficant factors affecting 
species composition (in addition to the 
usual seasonal rainfall and temperature 
changes). 

Fire, grazing, and moisture are the 
most significant factors in naturally 
maintaining grassland and shrubland 
ecosystems. When fire is absent, 
brambles, shrubs, and "pioneer" trees 
invade this formerly bare soil. Some 
common brambles and shrubs that invade 
grasslands are raspberries, blackberries, 
wild plum, crabapple and hazelnut. Of 
these shrubs, the one with the widest 
historical distribution is the American 
hazelnut (Corylus americana)with a range 
from 8,000 feet in the Colorado Rockies to 
the Atlantic coast; just shy of the tundra in 
Manitoba to the southern Appalachians 
west to the Ozarks and Texas. 

The first trees to move into the 
grassland differ slightly, depending on the 
bioregion, but generally they are the sai;ne 
species anywhere east of the Rockies. 

These first trees into 
the brushy grasslands 
( successional 
brushlands) are the 
oaks, aspens, 
cottonwoods, white 
pines, red cedars, box 
elders and others. 
The most common 
sun-loving, grass
lands-tolerant tree in 
North America is the 
oak (genus Quercus 
in the family 
Fagaceae). One 
reason for its wide 
range in grassy 

A winter scene in Allison Savanna. 

systems is its ability to survive fire. 
During times of frequent fire, young oak 
seedlings lose their tops, then re-sprout. 
This can occur for decades, if not hun
dreds of years with the oak roots remain
ing in the ground and increasing in size 
and energy resources. These large "top
less" oak roots were called grubs by the 
early European settlers, presumably 
because they had to be "grubbed out" with 
pick axes and shovels. 

In the absence of fire, or other cata
strophic event, trees move into a grassy 
oak savanna and it becomes an oak forest. 
This forest will in turn be invaded by 
shade-tolerant and fire-intolerant trees. 
The mixed forests of eastern North 
America are the result of this process of 
disturbed and undisturbed periods (time) 
and locations (space) over hundreds and 
(formerly) thousands of years. 

Patterns of Succession 
This summary is an incredibly brief 

description of a process that is more 
complex than humans have been able to 
fully understand. How plant succession 
occurs in time is dictated by disturbance, 
which will r�start or alter the process. 
Historically disturbance has meant fire and 
grazing. Local events such as tornado, 
hurricane, and wind-shear contribute as 
well 

How this successional pattern occurs in 
space (distribution across the continent) is 
a function of the frequency and severity of 
these disturbances, driven largely by 
climate. In moister regions such as the 
Atlantic seaboard, most sites were too 

moist for frequent fires. In the great plains, 
where drought was the norm, fires were 
frequent events. In moist regions (e.g., the 
East Coast) drier sites with well-drained, 
sandy soils saw more frequent fires and 
hence supported fire and drought-tolerant 
(xeric) plant communities. Likewise, in 
arid regions such as the great plains, moist 
zones-along streamsides and in poorly 
drained areas-supported fire-intolerant 
and moisture-loving (mesic) plant commu
nities. In between these two extremes was 
a broad, patchy spectrum of successional 
systems dominated in the east by forest 
and the great plains by prairie. This 
"middle ground" between forest and 
prairie has been much O'!erlooked by 
researchers. Prairie researchers treat it as a 
degraded prairie that hasn' t been burned 
enough and foresters treat it as a forest in 
its establishment phase. Both foresters and 
prairie ecologists have often overlooked 
the fact that prior to European coloniza
tion, this "successional stage," or sere, 
occupied 25% or more of the landmass 
east of the Rocky Mountains. It is prima
rily due to agriculture and the fact that this 
biological treasure has escaped our 
perception, that the savanna has been 
declared the most endangered ecosystem 
on the continent, occupying less than 1 % 
of its original range. The heartland of 
these savanna systems is, significantly, the 
heartland of America: The com and 
soybean capital of the world. 

Since we know that the savanna was 
self-replicating and self-maintaining for 
millennia, would it not be prudent to 
examine this system and use it as the 
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ultimate model for a truly ecological, 
permanent agriculture? If we were to 
produce our crops in systems that mimic 
the physical characteristics and ecological 
functions of savanna systems, wouldn't 
the forces of nature that maintained the 
savannas for millennia also maintain our 
agricultural savannas? 

How could we do this? First, we could 
identify the actual native savanna and 
brushland species and identify the ones 
with promise as food crops. Preferably we 
would choose species with similar 
nutritional characteristics as the annual 
crops that they would be replacing. We 
would then plant them to closely mimic 
the savanna systeme. We would manage 
these agricultural savannas much the same 
way that nature would, and mimic the 
disturbance regime of each regional 
savanna subtype. The basic research 
identifying the various different savanna 
sub-types has been accomplished. 

What were the most significant 
widespread species in savannas? They 
were oak, crabapple, wild plum, American 
hazelnut, raspberries, and wild grape. This 
list shows the potential for large-scale 
agricultural production in savanna 
systems. These species have all naturally 
associated with one a11other across North 
America, managed only by nature for 
millennia. 

The work of creating a savanna 
agriculture is not ecological restoration as 
it's commonly known. We are not 
"saving" remnant savannas by restoring 
them to their pre-settlement condition. The 
work of restoration has a significant value 
and should be done by those who feel that 
it is their mission to do so. Those involved 
in the establishment of agricultural 
savannas are doing what is commonly 
known as farming. Since the majority of 
farms are not concerned that their com 
fields do not mimic nature and are not 
concerned about non-native plants 
(soybeans are not native to North America 
and currently cover millions of square 
miles), we are likewise not as concerned 
as a restorationist might be. A reasonable 
approximation of a savanna ecosystem, 
with commercial cultivars of savanna 
species, is infinitely more diverse, 
sustainable, and natural than a field of 
genetically modified annual crops. That 
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aside, let's look at an agriculture that 
reasonably approximates a successional 
brushland ecosystem. Moreover, let's 
design a savanna agriculture to replace 
com and soybeans using plants that 
already exist with markets that also exist. 

Com is high in carbohydrate, and 
relatively low in protein and fat. Soybeans 
are high in protein, and moderately high in 
oils. Together com and soybeans form the 
majority of all food and feeds produced in 
the former savanna biome. Both of these 
are easily replaceable with fire-tolerant, 
woody species. 

The soybean is most easily replaced 
with a natural, native savanna species. As 
previously mentioned, Cory/us americana, 
the American hazelnut, was the most 
common savanna shrub. Locally, the 
hazelnut shrubland was a dominant 
savanna type. Remnants of the vast hazel 
shrublands still exist in several states, 
most notably in the Cedar Creek Natural 
Area in central Minnesota. Hazejs came to 
dominate a shrubland when fires occurred 
more than 5 to 10 years, yet less than 20 
years, apart. When fires were more 
frequent than 5 to 10 years, hazels were 
not able to establish. When less frequent 
than 20 years, oaks grew to a fire-resistant 
size and dominated the site. From Vir
ginia to Colorado, Missouri to 
Manitoba, the author has observed 
hazels and oaks coexisting in degraded 
savanna remnants. 

A Savanna Farm 
What would an agricultural hazelnut 

shrubland look like? Hazels would 
obviously be the dominant woody shrub. 
They would be planted in high-density 
plantings, arranged to be mechanically 
planted, maintained, and harvested. They 
would not be planted as orchards, which 
would require weed, pest and disease 
control and continual pruning. They would 
be planted as savannas, with many of the 
plants naturally found in association with 
them in the wild. When possible, market
able prairie plants would be planted 
between rows of hazels, providing yet 
another yield for the farmer. Ecosystem 
functions such as natural pest and disease 
suppression, which are all but absent in 
annual crop fields, would be intact in a 
hazelnut shrubland. Pests and predators 

would be allowed to come into a natural
ized equilibrium, which in the long term, 
is the lowest cost pest and disease control 
possible. Annually, seed would be 
harvested and shells utilized as biomass. 
Periodic coppicing would imitate the 
rejuvenating effects of fire, removing 
older and diseased wood and setting back 
pest populations. The removed wood chips 
would represent yet another yield to the 
farmer. In order to mimic natural pro
cesses even more closely, a newly 
coppiced hazelnut field could be burned 
immediately after coppice or late the 
following winter. 

Although this agricultural savanna 
technology might sound pie-in-the-sky to 
some, it is being practiced across the 
upper Midwest by dozens of growers from 
Ohio to Nebraska. Mechanized planting, 
maintenance, and harvest technologies 
already exist. The techniques are mature 
enough for rapid, widespread adoption. 
Hybridized hazelnuts have been developed 
that out-yield wild hazels with higher 
quality kernels and can be rapidly multi
plied using tissue-culture propagation. 

Replacing com with a similar crop 
grown in a savanna system requires 
slightly more intellectual flexibility, in 
that the dominant savanna tree species, the 
oaks, would be replaced by a tree not in 
the same genus, but in the same family, 
the Fagaceae. The Fagaceae that pro
duces seeds of similar nutritional value as 
com is the chestnut, the Castanea. 

Traditionally, chestnuts have been 
grown in orchards. Orchard floors are 
mowed, laboriously grafted trees are 
pruned, and crops sprayed with fungicides 
and insecticides. The processes are 
entirely mechanized. But mature chestnut 
trees resemble their cousins the oaks in 
form and in many functions. Although 
fancy, niche-market varieties of chestnut 
may require orchard conditions to produce 
satisfactorily, hybridized seedling chest
nuts have been bred to thrive in savanna 
systems. Hybrid savanna chestnuts can be 
grown to tree size, or can be managed as a 
shrubland much like the hazels. Livestock 
can be grazed beneath an open chestnut 
canopy in silvopastoral systems, and 
forage can be harvested from between the 
rows. Chestnuts managed as a shrubland 
would be coppiced more often, precluding 



timber harvests but allowing the use of 
sway-type bush harvesting equipment. 
Once again, this is not pie-in-the-sky. 
Growers across the Midwest are success
fully growing species of chestnut in 
savanna systems. Using tissue culture 
propagation, millions of acres of these 
savannas could be planted within a few 
years. 

Chestnut savannas and hazelnut 
shrublands are but two agricultural 
savanna ecosystems that can be created 
anywhere in the US com belt. They both 
produce crops that are direct nutritional 
replacements for com and soybeans. 
Although current varieties and practices 
don't quite equal the yield per acre of corn 
or soybeans, they allow for the growing of 
other crops in the system. Like the corn 
and soybeans they would replace, these 
production systems are completely 
mechanized. Elimination of annual soil 
preparation and seed planting would 
dramatically reduce fossil fuel use on 
savanna fanns. Erosion would be virtually 
eliminated. The long-term dollar cost 
savings of a perennial savanna agriculture 
are nearly incalculable. Plant it once, then 
manage it for eternity. 

The conservation and environmental 
benefits of these savanna crops cannot be 
equaled by any annual crop. L<mg-term 
carbon sequestration in woody stems and 
roots is significant in these crops, unlike in 
the annual crops they would be replacing. 
Surface runoff would be virtually free of 
suspended solids. Since herbicides are not 
needed, (used only during establishment if 

at all) they would not be able to wash into 
rivers and streams. Wildlife would find its 
habitat greatly expanded . Drought and 
flood tolerance and long-term 
sustainability of such systems has been 
proven by the legacy that they have left 
behind. Despite nearly 200 years of the 
axe and plow and sixty years of herbicide 
we have not been able to eradicate the 
savanna. The natural forces that sustain 
savannas in North America have sustained 
them for millennia. If we design our 
agricultural practices to fit in with these 
natural forces rather than fight or deny 
them, our agriculture may at long last 
prove to be as enduring. 
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Experimenting with 

Root Crop Polycultures 
Eric Toensmeier 

E
LEGANT, LOW-MAINTE 
NANCE polycultures of useful 
plants have always been my 

favorite aspect of permaculture. I have 
been experimenting with these systems 
and would like to share what I am learn
ing. I hope this report on my amateur 
experiments will encourage more people 
to plant out backyard perennial 
polycultures. 

A Three Sisters Perennial Root 
Crop Polyculture 

Many years ago George McNeill of 
Touchstone Farm mentioned to me that he 
had observed groundnuts climbing up 
sunchoke (Jerusalem artichoke) in the 
wild. I was captivated by the idea, because 
both crops are native wild edibles for 
which improved varieties with larger 
tubers are available. It seemed a perfect 
experiment in agriculture modeled on 
natural systems. I planted out a little 
polyculture patch and promptly moved 
away. Years later, I mentioned the idea to 
my friend and co-author Dave Jacke. He 
suggested that I take inspiration from the 
Three Sisters polyculture of com, beans 
and squash and add a squash analog
perhaps Chinese artichoke could round out 
the trio. 

The polyculture of com, squash, and 
beans is so frequently referred to because 
it has stood the test of time. Over centuries 
the system was refined to near perfection 
by native peoples in much of North 
America. In this system com is planted in 
mounds at three-foot spacings. Climbing 
pole beans are planted at the base of the 
com, to climb it and fix nitrogen. Between 
the mounds vining squashes are planted, 
which by early summer carpet the ground 
and suppress the growth of weeds. Each 
crop is able to do what it does best, and by 
doing so contributes to the whole. 

Dave's idea was to mimic this success
ful method, but use perennial crops 
instead. Sunchokes are quite tall and a 
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reasonable substitute for com. Groundnut 
is a climbing legume, like beans. Chinese 
artichoke is not a perfect squash substitute, 
as it spreads over a period of years rather 
than months, but I figured that if I planted 
it densely it would provide fine weed 
control. Here are more details on each 
crop: 

Sunchoke, or Jerusalem artichoke 
(Helianthus tuberosa) is a native perennial 
sunflower. Improved varieties produce 
tremendous amounts of sweet, crisp 
tubers. It spreads somewhat aggressively 
but the more common complaint is that it 
is persistent: Once you plant it, it is very 
difficult to get rid of. It grows up to ten 
feet or taller and forms large colonies if 
left to its own devices. For maximum 
production the majority of the tubers need 
to be harvested every year. It likes full sun 
or part shade. 

Groundnut (Apios americana) is a 
native herbaceous vine. It is a nitrogen
fixing legume, and produces edible, 
protein-rich tubers. These tubers grow like 
walnuts on a string and are not always 
directly below the plant. Thanks to 
Southwestern Louisiana State University 
this plant has recently been domesticated 
and improved varieties are available. 
Improved varieties have larger tubers that 
are more closely spaced for easier harvest. 
In the wild this plant sprawls aggressively, 
even smothering the dreaded purple 
loosestrife (Lythrum salicaria). 
Groundnut's six-foot vines are more than 
many companion species can handle. It 
prefers partial shade. · 

Chinese Artichoke (Stachys sieboldii, 
also known as S. a/finis) is a tuberous 
member of the mint family. It is cultivated 
in Asia and Europe as a minor vegetable. 
It grows about a foot tall and runs in every 
direction, forming a fairly dense 
groundcover. The crisp, white tubers are 
small, up to an inch or two at most. My 
past experience is with growing it laissez
faire style, largely ignoring it. Under this 

regime it produces moderate amounts of 
fairly small tubers. I have read that if most 
tubers are removed, leaving single tubers 
at eight inch spacing, the plants fill in with 
much heavier yields and larger tubers. It 
likes full sun but also grows well in partial 
shade. 

Design Considerations 
My goal is to develop a polyculture 

that requires minimal management and 
provides food. Functional elegance in 
design also provides me with great 
satisfaction. 

All three of these crops produce 
multiple tubers, which is of critical 
importance. Some perennials produce a 
single edible tuber-but once you harvest 
it the plant is no longer perennial ! Plants 
with multiple roots can be harvested while 
still leaving some tubers to provide a crop 
the following year. All three of these 
plants are also quite aggressive, and can 
overwhelm more delicate companions. 

On paper it sounds perfect. Three 
plants with compatible growth habits, all 
adapted to annual root disturbance for 
harvest. They should even crowd out 
weeds and provide their own fertility. 
However, the plants had a few ideas of 
their own. 

Design Course Experiments 
I teach design at the Institute for Social 

Ecology in Plainfield, Vermont. My 
students and I planted this polyculture in 
two long, thin strips to act as a visual 
screen between the orchard and the 
parking lot. One row contained Chinese 
artichoke and one did not. The plants 
received little care and did reasonably 
well. The next year it was apparent that 
the polyculture with Chinese artichoke had 
been more successful at outcompeting 
quack grass (Agropyron repens) than the 
one without. I think it succeeded in part 
because the long thin rows with lots of edge 
in the Vermont system gave the Chinese 



artichoke and groundnut plenty of sun. 
The following year I planted out a 

polyculture in a somewhat shady border of 
my own garden. I planted a large number 
of sunchokes and Chinese artichokes with 
a small number of groundnuts (they were 
more expensive). The sunchokes were on 
six- to twelve-inch spacing, with the other 
plants filling in between. I had a lot of 
plants and a fairly small sheet-mulched 
area of perhaps ten by ten feet to work 
with. The sunchokes grew extremely 
vigorously, forming a tight stand with very 
dense shade inside, where its companions 
were unable to thrive. On the edges, 
Chinese artichoke grew very well. The 
groundnuts were hard to find, twining 
meekly around a few sunchoke stems. 
There was not a weed to be found any
where, nor were pest or disease problems 
noticeable. When we dug it all up in the 
fall we unearthed a tremendous yield of 
sunchokes, with some Chinese artichokes 
and almost no groundnuts. 

Clearly the sunchokes were much too 
close together and outcompeted every
thing. It also may be that groundnuts are 
slower to get started, and only become 
truly vigorous after a few years of establish
ment. The improved groundnuts were 
probably bred from Louisiana wild plants, 
which may not thrive in my colder climate. 

Tweaking the System 

A really low-maintenance system 
would require no more population control 
than a strategic replanting at harvest time. 
I hope the revised design for this year can 
create a situation where all three species 
can have optimal growing conditions. 

At Dave Jacke's suggestion I am again 
turning to the Three Sisters as a model. In 
the spring I will dig up all of the tubers. I 
have expanded the bed using sheet mulch 
to allow more room to spread out. To 
allow more sunlight and breathing space 
into the heart of the polyculture, I will 
plant out single sunchoke tubers at a three
foot spacing. Single tubers will still 
provide a strong multi-stemmed trellis. 
Several groundnut tubers will be planted 
near the base of each sunchoke. This will 
mean buying in more groundnut tubers, 
including wild types. Chinese artichokes 
will be planted around the edges and in the 
spaces between sunchokes, with single 

tubers at eight inch spacing to allow for 
maximum tuber production. It is my hope 
that this revised system will allow the 
groundnuts to really take off, and let 
everything have more room to produce 
tubers. I wish the snow was melted so I 
could start right now! 

A Support Guild 

I will also be experimenting this year 
with another root crop polyculture in my 
partial shade garden. For several years I 
have been growing earth chestnut (Bunium 
bulbocastanewn), an insectary plant of the 
Apiaceae (Umbelliferae), that has edible 
tubers. It flowers in great profusion and is 
a fantastic attractor of beneficial insects. I 
had anticipated that it would primarily 
function as an insectary, with small 
novelty tubers. To my delight I found it 
produces multiple tubers per plant, of 
small to decent radish size and nice flavor, 
making it a reasonable, if minor, crop. The 
flavor of the tubers is a blend of chestnut 
and radish. It overwinters as an evergreen 
rosette, and has edible leaves somewhat 
like parsley. When it flowers it gets about 
two feet tall. 

For 2003 I will introduce hog peanut 
(Amphicarpa bracteata) as a companion to 
my earth chestnuts. This native legume is 
a low, sprawling herb of forest edges. Hog 
peanut fixes nitrogen and produces pea
sized edible underground seeds, which 
resemble tiny tubers. It is not really worth 
growing on its own as a food crop, 
although it makes a fine native nitrogen 
fixing groundcover for partial shade. My 
hope is that it will fill in the gaps beneath 
and around the edges of the earth chest
nuts, making a denser mat of vegetation to 
suppress weeds. Over time, the nitrogen 
from hog peanut should give the earth 
chestnuts and surrounding vegetation a 
little boost. While you would rarely dig 
for hog peanuts, they would make a nice 
added bonus when digging earth chestnut 
roots. 

Earth chestnut is robust and hopefully 
large enough that it won't mind hog 
peanut climbing on it some. My observa
tions of hog peanut in the wild indicate 
that it tends to stay low to the ground, 
rarely overwhelming plants the size of 
earth chestnut. This is the issue that will 
make or break this polyculture. I am not 

interested in having to manage hog peanut 
with repeated clipping. If it turns out to be 
a problem, perhaps removing almost all 
hog peanut "tubers" every year would set 
it back enough. 

Both of these plants are primarily 
grown as support plants for other species, 
providing pest control and fertility 
benefits. Edible underground crops are an 
added bonus. Growing them together will 
also make a more effective weed control. 
Best of all, they might represent a new 
building block of my garden which can be 
set on "automatic pilot", needing little care 
other than annual harvesting. 

Polyculturists Unite! 

I would love to hear from anyone 
trying these polycultures, or any others. I 
think perennial polyculture growers 
should be in better contact with each 
other, if only so we don't have to repeat 
each other's mistakes. If there is interest I 
could devote a section of my website 
(www.perennialvegetables.com) to photos 
and reports from the network of backyard 
polyculture experimenters. Perhaps we 
could also use Pennaculture Activist as a 
forum to let each other know how our 
experiments are working out. 

Plant Sources: 

Tripple Brook Farm, 37 Middle Brook 
Road, Southampton MA-01073 USA 
www .tripplebrookfarm.com. Offer 
sunchoke (listed as Jerusalem Artichoke), 
groundnut (both wild and improved 
types), Chinese artichoke, and hog peanut. 

Oregon Exotics, 1065 Messinger Road, 
Grant's Pass OR 97527 USA 
www.exoticfruit.com. Offer Chinese 
artichoke ("Chori-gi" in their catalog), 
groundnut, and earth chestnut. 

I also have tons of earth chestnut seed. 
Send me $2 and I'll send you some. d 

Eric Toensmeier is the founder of the 
Perennial Vegetable Seed Company. He is 
co-author of the forthcoming Edible Forest 
Gardens: A Delicious and Practical 
Ecology with Dave Jacke, and is presently 
working on a guide to perennial veg
etables. He can be reached at: 
toensmeier@hotmail.com or 51 White 
Loaf Rd, Southampton MA 01073 USA. 

ECOSYSTEMS: SUCCESSION AND EVOLUTION • MAY 2003 27 



Paul Stamets on Mushrooms in the Garden 

The Fungal Ecosystem 
Paul Stamets spoke at the 2001 

Bioneers conference in San Rafael, 
California. This article is excerpted from a 
transcript of that talk, originally published 
in New Settler Interview, P.O. Box 702, 
Mendocino, CA 95460. 707-937-5703. $15 
for 10 issues a year. 

I 
HA VE BEEN asked some very 

interesting questions in the last 
several hours, and some of the 

questions speak to the heart of the issue of 
the art of discovery: What does it take in 
o'rder to have a breakthrough realization? 
The interest in the use of shamanic plants 
figures very prominently in my own mind, 
and my own experiences with break
through concepts. 

I recently had a fleet of lawyers on a 
conference call ask me a very precarious 
question: They asked me: How do you 
think? And the reason being, there are 
over 500 mycologists employed by the 
pesticide industry, and there are going to be 
a lot of pissed off people in that industry 
once they see our mycopesticide patent 

I begin by being totally in awe and 
respect of nature. I truly believe in the 
natural intelligence of the genome on this 
planet We would not have arrived to this 
state of affairs today, biologically speak
ing, unless it had been compounded 
through millions of years of evolutionary 
successes. For us to deny the body 
intellect that has occurred on this planet is 
to deny intelligence. Yet we have a very 
pompous, biologically provincial attitude 
that humans are the most intelligent 
organisms on this planet. I think not. 

We face a crisis of consciousness right 
now, in the country, as well as in the 
world. Through the exchange of informa
tion and ideas, and through tolerance, 
through multi-ethnicity, through the 
respect of religions and belief systems, 
and celebrating our diver-sity. That is our 
strength. And the more that I look at the 
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genome, biologically, on this planet; the 
more that I realize the strength of our 
genome is based on this diversity. We in 
the field, in the biological fields, are very 
concerned about extinctions and shrinking 
habitat. 

What I want to show today are some 
very, very simple laissez-faire techniques 
for engaging mycelium in your backyard 
and being able to project them. You need 
to have a threshold of mass, a myco-mass, 
sufficient enough so you can launch the 
mycelium into an environment. And then, 
just through removing obstacles and 
providing nutrients, you can stream 
vectors of mycelium that will colonize 
relatively large areas in a very short period 
of time. Right now the literature is ripe 
with some very pertinent and apropos 
information. For instance, this past year at 
the Northern Plains Agricultural Research 
Lab, a Cambodian woman discovered that 
the no-till method of gardening and 
farming actually works to an extraordinary 
degree because of the mushroom myce
lium that is present degrading the stubble. 

The mushroom fruit bodies often times 
can take a year or two years to come out. 
But in her studies, it is the stubble and all 
that organic debris that the mushroom 
mycelium is breaking down. And by doing 
so, conditions the environment, frees up 
nutrients, and therefore, you don't need as 
much fertilizer. 

I found that to be welcoming news 
because it is something empirically I had 
already discovered. But it was nice to see 
it as a scientific report published in 
Nature. 

I'm going to jump into the journey of 
my most recent work. What we are trying 
to do is create a new paradigm of suffi
cient complexity so we can design 
mycelium mosaics that we can introduce 
in the external environment, whether it's 
our backyard, whether it is in farming, etc. 
and we can customize the population of 

species that we can introduce into 
mycomats, mycoblankets-wood chip 
beds, fabric cloths-using hydro seeders, 
etc. etc. And then, we can begin to engage 
these fungi as allies to replace pesticides, 
to be able to lessen the use of fertilizers, 
and really try to come to terms with living 
in harmony with our environment. 

Native people have the advantage 
(especially native peoples living in not 
overly populated areas) of being able to 
live in harmony with their environment. 
But as the populations of humans increase 
in a shrinking ecological niche, then the 
strategies for survival have got to become 
a lot smarter. Otherwise, we are importing 
natural resources from afar and we are 
depleting natural resources by definition 
from another location. 

I was going to call my next book 
Mycopennaculture, but I don't like that 
title anymore. It's an operating manual for 
the Twenty-first century, using fungal 
allies to create a revolutionary paradigm 
shift. I hope that this book will make a real 
difference. And I want everybody here to 
participate in expanding the knowledge, 
because this knowledge is far greater than 
one individual. I stand here today as a 
benefactor of thousands of lifetimes of 
other mycophiles. 

It is not my voice alone: It is the 
common voice of many mycophilic 
ancestors and peoples who have had 
collective experiences of which maybe 
only I %  of that knowledge has marched 
through time. We're at the state of 
existence now where we have to share 
knowledge, and share as much as possible, 
or it is going to be too late. 

In our continuing search for whatever
available materials, we have come up with 
coconut mats. I thought mycelia mats, 
mushroom mats, doormats, why not 
mycomats? This led me to looking at 
coconut mats, being very inexpensive. 
When you import them, they're about 50 



cents to a dollar a piece. They come out of 
India, where they're called coir. And so 
we take the coconut mat and we infuse it 
with mycelium, and now we have a 
mycelial mat. And when we have a 
mycelial mat, we can make mycelial 
footprints. And when we make a mycelial 
footprint, we can create an oasis (the 
beginning of an oasis environment), 
something I am very keen on. 

That if we can orchestrate this in the 
proper fashion, with enough foresight, and 
have a supporting environment-micro
bial environment as well as macro 
environment around these mats-then we 
actually can create an island of activity 
that can be ever-expanding. And as a 
consequence of this degradation and 
growth, we could get rid of (for instance) 
springtails, nematodes, etc. And we can 
condition farmlands, especially during the 
off-season, prior to planting. I am real 
fascinated to look at different problems 
and seeing what kind of fungal allies we 
can introduce to this process. 

So we started infusing coconut mats 
with a series of different types of grasses. 
There is a mushroom called Hipzagigus 
o/marius, the M oyster mushroom (it used 
to be called Pleurotus e/ongatapis.) It's an 
oyster-like mushroom, it's very, very 
delicious. It grows on elms and alders; it is 
also a resident of the Ho River valley, it is 
native to North America. The beauty of 
being able to do tissue culture cloning is 
that we can go into the very environments 
where there is a problem, and we can find 
a candidate mushroom species that nature 
has already elected, and by its very 
presence has been elected. 

We can then tissue-culture clone that 
which nature has already recommended, 
then reintroduce it directly into the native 
environment from which that strain 
sprung. We can really empower the native 
population of fungi. Since we have upset 
the balance, why not come back and try to 
do something actively in favor of the 
environment so nature can take over. 

I want to make something very, very 
clear: I really believe that we start this 
process and we get the heck out of the 
way. The one thing I have learned about 
mushroom cultivation and the way that the 
mycelium grow, is that you do not want to 
interfere too much with the expansion of 

the mycelium mat. Let it run its natural 
course. Humans interfere too much, 
they're always meddling in the affairs of 
nature. Once you get these mycomats 
going, it's really wise to take a step back 
and just observe and see what the natural 
systems do as a consequence of introduc
ing this threshold of mycelium. 

So, everybody is growing very happily 
together, and as the mat is degraded, it's 
free nutrients for the grass. We've just 
started on this, and we are designing now, 
mats with about six, seven species at once 
that we can grow synergistically. We can 
also use mycorrhizal mycelium (and 
mycorrhizal spores are eyen better) that 
are in direct contact with the seeds of the 
grasses and the other giants .  Upon 
germination, these mycorrhizal candidates 
immediately associate with the germinat
ing seeds. 

A far better approach, I think, is then 
going to a plant that is already resident in 
the complex soil environment, and then 
intro-ducing a mycorrhizal associate. 
There are a lot of competitors there. At 
seed germination is the best opportunity to 
introduce a mycorrhizal fungal ally. Then 
as the plant grows, you can have the 
saprophytic species also releasing nutri
ents, constantly to the benefit of both. 

So then we decided to look at gabions. 
Gabions are cool. Gabions is an Old 
World term for 'fortress buttresses.' 
Gabions are used all along the freeways to 
prevent rocks from falling on the highway. 
You see these metal 
fence-like materials 
along side the roads. 
There are a number 
of gabions being 
created for environ
mental purposes. 
This one is a biode
gradable plastic with 
wheat straw and rice 
straw woven in 
between. 

We thought: This 
is interesting. 

laissez faire, simpler method and so we 
thought, Well, we'd get these gabions
they're already constructed-and we just 
put down mycelium in between. Then we 
overlaid it, pulled it back on itself (or else 
separated it, depending on how thick the 
gabion is, how many layers); and then the 
oyster mushrooms came up through the 
gabion, and then sporulated on top of the 
gabion. 

Now we have a self-inoculation 
process-this is getting to be exciting to 
me. Now we have a way of perpetuating 
mycelium with the least amount of effort. 
This made sense-we didn' t  have to 
sterilize, we didn't have to add steam, and 
boilers and everything else; we just 
unrolled these things (up to 200 feet long, 
12 to 20 feet in diameter) and you can just 
go directly over a landscape and just roll 
these things out. 

Now I'm very much excited about 
creating mycelium aprons around diseased 
trees. Infusing it with mycopesticidal 
species of fungi, as well as mycorrhizal 
ones, and boosting the host defense system 
of the tree. 

I believe the fungi are the host defense 
system of our environment, and the Earth 
uses fungi specifically, to protect its own 
immune system. And if we take that view, 
that we are a representation of a larger 
biological model, i.e. the Earth, then it all 
starts to make sense. We are just a micro
cosm of something that's larger than us. 

So, I'm really interested in using these 

Because the 
problem with the 
previous one is that 
we had to sterilize 
that coconut mat. We 
wanted to find a 

California poppies grown without (L) and with (R) 
MycoGrow, a mycorrhiza/ inocu/ant. 
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weeks later-we pulled 
up the mycomat. The 
bale of straw is 
inoculated, we can take 
the mycomat and put it 
into the next bale of 
straw. The mycelium 
progression then occurs 
naturally. 

Paul Stamets next to a large Bridgeoporus nobilissimus. 

Again: Let your 
imagination go wild. 
You are the boy/girl 
kid scientist playing 
with the Science Fair 
kit of your own 
invention. Having this 
childlike wonderment 
of the natural universe 
is really core to the art 
of discovery. And I 

gabions now for all sorts of purposes of 
mycofiltration directly: for habitat 
restoration; for getting plants and fungi to 
grow together; increasingly to keep 
disease vectors from spreading through the 
forest. 

The oak wilt disease, Phytophthora 
ramomm, is of particular interest for 
places that are suffering from oak wilt 
disease or have trees in danger of that. I 
think you should really look at the 
approach of boosting the immune system 
of the tree so its own host resistance is 
increased. It's a good and wise strategy. 

And then we took bales of straw -
You've seen bales of straw that have been 
put in the ditches. Good ideas recommend 
themselves. Lots of people in this room 
have probably had the same idea them
selves: Wow. They have the bales of straw 
there and it's rotting: why not inoculate 
it? Because after the bales of straw have 
been down there for six months to a year, 
you see all these wheat and other grasses 
come out of the bale of straw. So this 
looks good. But how do you do it quickly? 
Speed and efficiency are the basis of most 
economical systems. We need to be able 
to do this so the cost of the treatment is 
not so high that it makes it unaffordable or 
impracticable. 

We thought, Well, we 'll just go and 
take out these coconut mats and lay them 
in between the bales of straw. And a few 
months later-in one case, about six 
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hope everybody starts 
thinking about all the permutations of this 
they can come up with. 

I was very heartened to see, that at the 
Western Washington University's 
arboretum, some genius came along and 
said: "Rather than taking all the wood 
chips away from the trimming of the trees 
and taking them to a big compost dump 
recycling facility; why not put it directly 
around the bases of the trees?" 

Come on! Does it really take to get to 
the year 2001 to realize this is an appropri
ate use of the wood debris from the 
prunings of trees ! When you've robbed 
the carbon bank, you've upset the balance 
and you're going to have to import 
fertilizers. Arborists do this all the time 
now; but it wasn't too far long ago that the 
wood chips were always removed, and the 
trees would suffer until a gardener gave 
their input and said, "It's much better to 
leave the wood chips around the trees." 

This is basically what I am referring to: 
whether we use a mycelium apron or 
whether we use wood chips infused with 
inoculum, this treatment really potentiates 
the host defense immune system of trees. 
As a result, the whole habitat becomes a 
lot more fortified. The mycelium becomes 
so tenacious, it holds wood chips together: 
you have to actually physically rip it apart. 
At this stage of growth, the mycelium is 
incredibly viable. 

One of the rules i1' that you have to 
keep the mycelium running-moving-in 

order for it to be healthy. Because the 
mycelium, after all, occupies an ecological 
niche. You can fully decompose the wood 
chips in four to six months. If it has more 
wood chips to launch on to, then the 
mycelium will run like veins, and will 
shoot out these long rhizomorphs, and you 
get these pathways of mycelium going out 
into the environment. 

So you make 'island environments,' 
and that's good for the tree. It's going to 
add nutrition. The mycelium is localized, 
and the purpose of this apathetic myce
lium under those circumstances is tempo
ral, albeit, very good and well justified. 
But you're not going to be able to keep 
that strain going for very long. So then, we 
started using burlap. And sandbags-the 
sandbags they use along the Mississippi 
and a lot of rivers to prevent flooding. The 
sandbags are made of burlap-like materi
als. 

I'm thinking: Jeez, this is great! You 
can make burlap-bunker mycobags. You 
can infuse them with wood chips and 
mycelium, and then you can create these 
bunkers-walls of mycelia- around hog 
farms, chicken farms: around any point 
source pollution from a farm that's going 
into a sensitive watershed. 

And by filling these sacks dry (the 
mycelium do_es perfectly well in a dehy
drated state, the spores will remain 
dormant,) you can be sacking wood chips 
into burlap bags, infusing it with spores or 
dried mycelium, then dry storage it, stack 
them up. As the floods occur, they become 
remoistened. The whole thing jumps to 
life and you create a mycofiltration buffer 
barrier around farms! Anyone from North 
Carolina knows the horrible story of what 
happened when the hog feces swept up on 
the steps of the mansions in North 
Carolina, and these very aristocratic 
Southerners were surprised to find hog 
shit all over their lawns and their door
steps. 

The hog waste situation is a huge 
environmental problem, causing all sorts 
of other secondary diseases. Again, we 
can also use species that are specifically 
designed for breaking down hydrocarbons, 
for killing all sorts of microbial pests, 
including listeria, and physteria. This is 
just the beginning. Four, five years from 
now, I would like to be able to show you 



very large applications of this. We are 
limited by what we can do. Right now; 
we're a small company. 

Back to the burlaps: now we can do a 
lot of other things with this burlap fabric 
material. I'm going to give an overview of 
what I do in the laboratory: We can clone, 
we can take phenotypes, we can take spore 
germinations, we can put them on the Petri 
dishes. We can select out strains, and then 
we put them on a three-dimensional carrier 
material, usually cereal grains: we can use 
com, millet, barley, wheat, rice-virtually 
every cereal grain we can use-and then 
we sterilize it, we create a grain 'master. '  

This grain master then can get from 
one jar to ten jars to one hundred jars, to a 
thousand jars; a thousand jars to a thou
sand bags, to ten thousand bags, to a 
million bags. And we get about a pound to 
two pounds of mushrooms per bag. So the 
exponential expansion of mycelium mass 
when you are cloning things from nature is 
absolutely phenomenal. You can grow two 
to four million pounds of mushrooms from 
a tissue culture clone 1110th the size of 
your little finger in a matter of several 
weeks. The exponential expansion of 
mycelium mass is awesome. We now can 
project mycelium in a large enough 
amount that we can actually do something. 
And so that is what we are looking 
forward to this next ·spring, is application 
on a semi-industrial level, especially with 
farms and hydrocarbon contaminated 
environments us-ing mushroom mycelium. 

This next example is what gets people 
really excited about growing mushrooms. 

We took five pounds of dried wheat 
straw to which a handful of grain spawn 
was added. We added fifteen pounds of 
water, so we have twenty pounds wet 
weight. Seventy-five percent moisture 
(fifteen divided by twenty). In seven to ten 
days you can harvest mushrooms. By day 
twenty-five they are huge. From one block 
we harvested five pounds of fresh oyster 
mushrooms. Which means five pounds of 
fresh oyster mushrooms from twenty 
pounds of gross weight. is a wet weight
to-wet weight conversion of 25%! 

But the scientists like to look at it from 
a dry-weight perspective. So: mushrooms 
are 90% water; five pounds of fresh oyster 
mushrooms is one-half pound of dried 
oyster mushrooms. It is a ten-to -one 

reduction, five pounds of dried mush
rooms coming from five pounds of the 
original dried straw is a 10% conversion 
of inedible straw into a highly proteina
ceous, immune-enhancing, anti-choles
terol, anti-viral, delicious mushroom in a 
period of a few weeks. We can literally 
stave off starvation in the world by 
growing oyster mushrooms and other 
mushrooms on agricultural waste prod
ucts. This is very, very significant, very, 
very powerful. 

When I moved to my property I 
inherited six black Angus cows, and for 
two years I fed them nothing but oyster 
mushroom mycelium--on the straw. And 
Black Angus cows are real beasts-I spent 
so much time fixing fences. I got them 
controlled, not by giving them grain, but 
by giving oyster mushroom mycelium on 
straw after the mushrooms were produced. 

So, a group of government officials 
came by and we go down to the "pasture." 
I held the oyster mushroom straw above 
my head and in front of all of these 
officials, I whistled to the cows and the 
Black Angus cows came running . . .  
uphill . That just does not happen with 
cows. They came running up hill and 
when they got to the straw, they kicked it 
apart and ate-and ate, and ate. 

And now there are people using oyster 
mycelium on a wide variety of agricultural 
waste products for feeding cows, chickens 
and pigs. An enormous amount of energy 
and pesticides are used in the grain 
production cycle to feed cattle and other 
feed animals in this country. This is a way 
of recycling waste products that have 
virtually no nutritional value, and in the 
process, we are producing an anti-nematode 
material: it has natural nematocides. 

I want to show you how the mycelium 
mat intelligently governs and streams 
nutrients for the end purpose of producing 
progeny-sporulating mushrooms. I 
photographed a four day sequence in the 
development of oyster mushrooms coming 
off of corncobs. First. the corncobs were 
engulfed by the mushroom mycelium.This 
is a huge number of individuals that are all 
competing. The next day, Wow! look at all 
these mushrooms! It looked like it was 
going to be a ferocious flush. But it's like 
too many withdrawals from the nutritional 
bank: There are too many individuals 

there trying to mature. They all want to 
mature, they all want to produce gills and 
spores, but there are too many of them 
given the limited amount of nutrition. 

So the mycelium intelligently goes: 
Heyfollcs. Too many ofyou. You 're all 
screaming for attention. We 're shutting 
you down. We don 't have the economics to 
support you. And as soon as this is shut 
down, the next day, and the day after, and 
the day after that, we got about one-third 
the mass of the corncob developing into 
delicious oyster mushrooms. 

There is a novel glycoprotein in oyster 
mushrooms, an oblique compound, that 
has found to be very anti-viral-there is a 
report in Journal of Pharmacology talking 
about how it limits the reproduction of 
HIV by interfering with RNA transfer. 
This article has just been published. 

Oyster mushrooms also contain 
Lovastatin. Lovastatin is a medically, 
FDA approved prescription drug for 
lowering cholesterol and oyster mush
rooms produce it in its natural form. And 
not only do the oyster mushrooms have 
those two constituent bases; but they also 
have beta glucans, and other compounds 
that are actually very good for your 
immune system. And they taste good. 
They have 22% protein, high in niacin, 
very, very high in vitamin D complexes, 
which is very hard to get in nature as well. 

Anyway, this is a great way of recy
cling corncobs. Then you can take the 
corncobs and feed them to cows, chickens 
and pigs. The cycle goes around and 
around and around. And now you can see: 
you are creating a synergistic model where 
a plateau of nutrition and ecological 
strengthening is occurring with each 
repetitive cycle, because in the end you 
are building soil. This is why I think we 
can localize our attention to these type of 
myco-technologies and we can have an 
enormous impact, especially in developing 
countries, especially with native peoples.£\ 

Paul Stamets is the author of The 
Mushroom Cultivator and Growing 
Gourmet and Medicinal Mushrooms. He 
offers workshops and mushroom-growing 
supplies through his business, Fungi 
Perfecti, PO Box 7634, Olympia, WA 
98507. 360-426-9292 or www.fungi.com, 
mycomedia@aol.com 
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People Are Part of Nature, Too 

Humans in  Wi ld Ecosystems 
Max 0. Lindegger and Lloyd Williams 

Ecosystem: A community of organisms, 
interacting with one another plus the 
environment in which they live and with 
which they also interact. 

W
HILE THE DEFINITION of 
an ecosystem is pretty .cle� 
about the importance of 

"community" as part of any ecosystem, we 
believe that in the western world the 
"people element" is too often ignored, or 
at best, given insufficient weight. People 
tend to view World Heritage areas, such as 
the wet tropical parks of north Australia, 
as the pinnacle of an intact ecosystem. So 
they may well be. But if we want the 
natural wonders of the world to survive, 
we need larger buffer zones, indeed 
massive amounts of fanning land that 
inclused people working as members of 
the community of organisms in healthy 
eco-systems. 

A defining event leading us to this 
conclusion was a visit to a small Tzao 
village near Hanoi, in Vietnam. The 
village had been established only six or so 
years ago on rather unfertile lower hill 
land; any high-quality land would have 
been settled long ago given Vietnam's 
considerable population growth. 

These minority Tzao villagers had been 
moved from higher hill country about 10 
kilometers away, where a national park 
had been declared. The government, with 
overseas advice, believed that people 
farming in a national park was a conflict 
of land use. The Tzao practice slash-and
bum agriculture, where the original forest 
is cut, useful timber harvested and the rest 
of vegetation burned to ash. Slash-and
bum can be sustainable. It has been 
practiced for thousands of years in many 
parts of the world. But it requires strict 
discipline. After the area is burned and 
gardens established, the native plants need 
to be allowed to grow back. In a few 
years, the gardens are harvested and 
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abandoned. The forest takes over. After a 
rest period, the duration of which depends 
on the natural fertility of the soil, slope, 
climate, and vegetation type, the cycle is 
repeated. However, we are not in a 
position to vouch for the practices the 
Tzao people are using-population 
pressure, increased food demands, and 
other influences may very well force the 
people to adopt shorter cycles under which 
sustainability would be jeopardized. 

The difficulty is that as soon as the 
area was declared a national park, authori
ties saw farming as being in conflict. The 
national park, as an example of an 
ecosystem, was deemed to be harmed by 
the incorporation of people. Yet is the 
national park not made poorer as an 
ecosystem by the exclusion of these 
villagers? Having lived within the 
boundaries of the newly proclaimed park 
for hundreds of years, are not the people a 
part of the bioregion? Are they not living 
proof that the permaculture· principle of 
"working with, rather than against nature" 
really works? Granted, if their practices 
were now dependant on short rotations, 
some intervention may be necessary. But 
this is not an argument just about the Tzao 
or their traditional land-the argument is 
based on the general belief that most 
ecosystems do better without people. The 
fact is that many countries around the 
world are down to a few percent of their 
original ecosystems. If we cannot learn to 
live within ecosystems and minimize 
damage (or even improve them) we will 
continue to lose large land areas that could 
otherwise exist as integrated and healthy 
ecosystems. 

It is possible to have healthy ecosys
tems that include people. We would like to 
demonstrate this with two examples, one 
in Vietnam, one in Australia. We do not 
claim that these are perfect examples-far 
from it-but want to offer some realistic 
suggestions that could help each of these 

villages to become better examples of 
healthy, indefinitely sustainable ecosystems. 

Na Nga ViUage, Vietnam 

Na Nga, in the Yen Chau District in 
Vietnam, has a total area of 540 hectares, 
making one of the largest villages in 
Chieng Hae commune. The village has 
504 people living in 107 households. 
Population density is 93 people per square 
kilometer, the average in the district. The 
village has 6.5Ha of paddy land-only 
0.08Ha per household. The 72Ha of 
''upland" is an important land resource for 
agricultural activities. The village has 
stocked forest (80-150m3/Ha). About 
1 OOHa of forest are abundant with bamboo 
resources. More than 60Ha of teak 
plantation has been established, partly by 
national projects and partly by the 
villagers' own initiative. 

All the inhabitants of the village are 
Thai, and most of them cultivate food 
crops. Main marketable crops are maize, 
cassava and rice, followed by banana, fish, 
pig and poultry. The nearest market is in 
the center of Chieng Hae commune. 

The livestock numbers reflect the 
average situation in the commune, with 45 
buffaloes, 120 cattle, 300 pigs and 800 
poultry. 

The socio-economic conditions in the 
village are also average: Only 5% of the 
households still have thatched roofs and 
16% have motorbikes. 

Some Comments: People in the Thai 
villages visited are financially poor but 
rich in the variety of food they grow, in 
their community, and their traditions. 
They are fairly sustainable and the 
materials they use are mostly ecological. 
They are unlikely to use pesticides or 
imported materials. Emission levels are 
low. As a farming ecosystem they could 
teach us a thing or two about 
permaculture. Areas are multi-cropped, 
diversity is high, no nutrient and no square 

.. 



meter of land is wasted. The result is that 
there is little space for "nature." In 
speaking to an elder in one of the Thai 
villages we proudly noted that we had 26 
different species of frogs in our area. He 
asked, "Do you eat them?" Replying that 
it had not ever crossed our minds, his eyes 
seemed to be asking, "why not?" There 
are ecovillages in Vietnam-indeed the 
name was probably used in Vietnam 
before anywhere else. The difference is 
that here "eco" has a strong emphasis on 
"economical." The aim is to improve the 
economic well-being of the villagers. 

If we want villages like the Thai 
village to move from a farming ecosystem 
to a fully featured ecosystem where the 
native forest and its diversity plays a part, 
we may need to place some funding in this 
direction. Is it worthwhile to pay these 
villagers to keep buffer zones along rivers, 
to create wildlife corridors, indeed, not to 
eat the frogs? Maybe well-designed eco
tourist places where people pay to 
experience the culture, the healthy local 
food and wonderful bird life is a solution. 

Crystal Waters 
With a total area of 259Ha, Crystal 

Waters in Queensland, Australia, is one of 
the first consciously designed ecovillages. 
The village has approximately 83 house
holds and about 230 permanent residents. 
The population density is quite high for a 
rural area but low when compared to 
suburbia. In Australia, 68% of the popula
tion lives in the six state capitals. We 
don't have paddy fields. Our "upland" has 
been re-forested. Even our river flats are 
under utilized. But we have planted tens of 

Rice Paddies in Vietnam. 

thousands of trees on steep slopes and 
along creeks and gullies . We are proud of 
our 176 species of birds, the famous 26 
species of frogs (and one imported toad 
that nobody likes much), plus a selection 
of animals, fish, butterflies and insects any 
native zoo would be proud of. We utilize 
our forest and have good sources of 
bamboo and subsoil for building. 

We are a mixed bunch-about 18  
nationalities at the last count. While some 
people grow substantial amounts of their 
own food needs, overall we probably only 
produce about 20-30% of our food. The 
supermarket is just so close. 

We have some livestock: dairy and 
beef cows, some sheep and a couple of 
hundred chickens. Only two pigs at last 
count. Nearly forgot-about 10 horses. No 
cats or dogs. 

Our GNP is probably well below the 
national average. Our GNH (gross 
national happiness) has its ups and downs, 
but is probably higher than average. The 
fact is, we don't know how lucky we are. 

Some comments: We probably should 
give ourselves a pat on the back for having 
been quite successful in combining nature, 
farming and people into the ecosystem. 
We can and need to do more as far as the 
environment is concerned. Tackling 
introduced weeds is labor-intensive and 
will be a.challenge for years to come. 
Diversity, while quite high, is probably 
more the result of a patchwork approach 
rather than consensus planning. Yes, the 
wildlife is fantastic. But if the supermarket 
were not so close would we tolerate the 
parrots eating the nuts and wouldn't we 
possibly turn the table on some other 

wildlife, perhaps eating 
kangaroos rather than 
them eating "our'' grass? 

We can afford to have 
our wildlife rather than 
planting every square 
meter because our taxes 
allow the government to 
look after us when we are 
sick, old, or out of work. 

Whenever we come 
back from a country 
where food is grown in 
abundance with lots of 
hard work and sweat, it's 
obvious that we have not 

and probably never will reach our food 
producing potential. We have good quality 
alluvial land where we grow some 
vegetables and fruit trees but generally 
graze cows. We don't have enough reliable 
water to put all the good land under 
horticultural crops but we could do more. 
The cows and sheep are a very local protein. 

But as an ecosystem, we are on the 
right track. Positive signs are everywhere. 

Some Conclusions: As in all things 
natural there is provision for and encour
agement of variety. The example villages 
discussed above are meant to demonstrate 
the inclusion of people as a viable part of 
the organic community in a sustainable 
ecosystem. In the North we have the 
luxury of being able to reserve wilderness 
areas as examples of intact ecosystems, 
more or less free of human intervention. 
Some would argue that our industrial 
society is so destructive as to demand our 
exclusion to preserve ecosystems. 

We would argue that there is a place 
for people in a healthy ecosystem. In Na 
Nga the people are an interactive part of 
their ecosystem, driven by necessity-they 
have to grow their own food. They are 
active ecosystem architects. By compari
son, in Crystal Waters where we are not 
driven by the same imperatives, we are 
more passive but no less appreciative 
architects. We are more able to let nature 
have her input. 

In both examples people demonstrate 
positive contributions. Ecosystems are all 
around us. Healthy, all-encompassing 
ecosystems are more difficult to find and 
maintain. Their long-term success will 
depend on us living with less: fewer 
resources, less water, less fossil fuels, less 
imported everything. This is nothing 
new-we instinctively know this. There 
must be room for the managed and the 
unmanaged. Space for production and 
beauty without a price tag. And we 
shouldn't have to eat frogs ! A 

Max 0. Li�degger and Lloyd Williams 
and are directors of Ecological Solutions 
Pty. Ltd. They teach courses and offer 
internships in the fields of permaculture 
and ecovillage design at Crystal Waters. 
They provide consultancy in sustainable 
design around the world. 
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Animals in the System 

RAZ I N G  for Healthy Farms 
Mark Ludwig 

RAZING ANIMALS can fill 
many roles in permaculture 
designs. In large designs they 

can provide a central enterprise to gener
ate income quickly while perennial crops 
are developing. The meat and dairy 
products produced by grazing are now 
being recognized by science as having 
nutritional advantages over conventional 
products, while cooks and welfare
conscious consumers are embracing the 
good flavor and humane aspects of 
grazing products. 

Modern intensive rotational grazing is 
often credited to Andre Voisin, a pioneer
ing French scientist who studied the habits 
of cattle on pasture and their interaction 
with grass. From him we learn that the key 
to good productivity is a short grazing 
event (.5 to 3 days) with a long rest for the 
pasture (15 to 40+ days) between events. 
The rest period varies in length through 
the season: generally shorter in spring and _ 
other cool, wet times, longer in the hotter 
and dryer summer. The selection of 
species (both grass and animal) and 
decisions on rates of fertilization and exact 
length of rotation will vary depending on 
your goals and the natural resources 
existing at your farm. 

Animal Roles 
The designer should be realistic about 

how much care she can devote to the 
animals, considering both human and 
environmental factors. Dairy animals 
( cows, goats, or dairy sheep) have the 
highest nutritional needs of all pastured 
animals and require the most day-to-day 
management. Failure to meet their needs 
can result in farm-losing disasters, while 
success can yield a good full time income. 
Dairy enterprise management requires a 
large base of knowledge and high invest
ment in facilities. Pastures with high 
digestibility, energy, legumes, and easy 
access are important. Dairy animals are a 
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case where it is frequently profitable to 
supplement grazing with concentrate feeds 
like grains. Another technique to help 
keep pasture intake high is to frequently 
offer a new section of pasture. This gets 
the animals up and feeding more often 
than they would do on their own. A major 
advantage of dairy operations is their steady 
cash flow in the form of milk checks and/or 
a valuable raw material for value-added 
products such as cheese or yogurt. 

Meat ruminants ( cattle, sheep and 
goats) are much more forgiving than dairy 
from a management perspective, but less 
forgiving in the commodity marketplace 
since most stock are sold in large groups 
in a cyclical market. This may be over
come by direct marketing to consumers, 
though this can tum into a lot of work in 
the development and maintenance of your 
customers. Also, we can harness the 
natural food preferences of grazing 
animals to help clear overgrown land
scapes. Goats prefer to eat brush, and 
sheep prefer broadleaves, sometimes 
called forbs in grazing literature. Different 
breeds of cattle, such as the Scottish 
Highland, also 
aggressively eat brush 
and other "weeds." 
Some folks even e 
graze land as a i 
service for the control i 
of brush, especially in t 
hilly, fire-prone areas < 
that are other wise 1 
difficult to keep open. 1l 
Though these animals � 
can get by with less S 
feed quality than _; 
lactating dairy � 
animals, -the best � 
quality meat comes � 
from animals killed � 

deer are also rumanints, but require sturdy 
fences and especially strong handling 
facilities. There is a specialized market for 
their products. 

One concern with ranched elk and 
deer is the spreading of chronic wasting 
disease, a disease similar to bovine 
spongiform encephalopathy (mad cow 
disease). Until this issue is resolved the 
author considers farming them potentially 
hazardous for people, the environment, 
and the bank account. 

Non-ruminant meat animals (swine and 
poultry) are not as able to digest the fiber 
in grazed pasture, and in most cases 
require other feeds in addition to pasture 
for half or more of their diet. Some of this 
feed may be gleaned from other areas of a 
permaculture site. Chickens can eat insect 
pests in crops or follow a few days behind 
cattle to scratch up manure pats and eat fly 
larva. Pigs can salvage downed crops and 
cosmetically imperfect produce, or be 
convinced to root 'out stumps, tum 
compost or till soil to get at well placed 
treats. Geese may fit well in some designs 
as weeders in crops or trees as they will 

while gaining weight 
quickly on good 
pasture. Bison elk and Jersey cattle graze near the fence in a rotational system. 

G 



closely graze grasses while leaving 
broadleaves intact. Strawberry and sweet 
com growers have used them as weeders 
for generations. Turkeys are well adapted 
to pasture also and will aggressively eat 
forages. Pastures for all of these animals 
should be rich in legumes, which are more 
nutritious for them than grasses. Capital 
costs for pasture pig and poultry systems 
are much less than for confinement 
buildings, allowing much better cost 
control in these days of thin margins. 

Horses can also gain much of their 
nutrition from pasture, though they have 
their own special demands, such as safer 
fencing and attention to social issues 
between animals. They tend to be fairly 
fussy grazers and more sensitive than 
ruminants to bad feeds. 

Macro wildlife, including grassland 
birds, earthworms, frogs, deer, and the 
like. have their own effects in grazing. 
Birds provide insect control and may eat 
up seeds you broadcast. Earthworms help 
with manure recycling and soil aeration. 
Deer share some parasites and diseases 
with cattle and may compete for forage or 

help themselves to hay. The popularity of 
hunting deer, wild turkey, pheasants and 
other game may also supply income or 
helpers for summer hay baling. 

Another group to consider is the 
diggers: gophers, woodchucks, badgers 
etc. Like deer they are a mixed blessing. 
Their holes may be a hazard to livestock 
and machinery, but they provide a 
valuable service in turning the soil and 
aerating it. Micro-wildlife (bacteria, 
protozoa, fungi etc.) are mostly your 
friends. A good pasture will have an active 
microflora that help drive nutrient cycles 
and quickly decompose manure. Patho
genic organisms are out there too, of 
course, and all stock owners should get to 
know a competent vetemarian knowledge
able about your type of livestock in order 
to properly vaccinate and care for your 
animals. A good working relationship with 
a vet is very valuable and can help you 
avoid costly errors. 

Pasture Plant Selection 
Pasture plant selection is one part art, 

one part science and one part adventure. 

You will have to weigh for yourself how 
much risk (i.e. replanting) you are willing 
to tolerate when selecting species. 
Perennial ryegrass is a good example of a 
risk possibly worth taking. It is by far the 
most digestible, easy to eat and hig�est 
energy of the long-lived grasses, but can 
be killed by the wrong conditions in the 
winter. Tall fescue on the other hand is 
very vigorous, but lower in energy and not 
very palatable to most livestock. Different 
species and varieties have tradeoffs, so 
you as a designer need to decide what you 
can live with and what's  unacceptable. 
Many agricultural colleges publish 
evaluations of common forage varieties 
each year, allowing designers to weigh 
each variety for yield, persistence, disease 
susceptibility and other factors. 

Grasses are the backbone of pasture. 
They supply b'oth nutrition and a solid root 
mass to support grazing animals. Some 
grow in a clump, while others creep to 

1 C-3 refers to p,hotosynthesis· using three 
carbon atoms to make sugars and is optimum at 
moderate temperatures; C-4 uses 4 carbon 
atoms and is optimum at higher temperatures. 

Get the credit you deserve for caring about the planet! 
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We offer a 0.75% discount on loans for earth-friendly projects, as well as 

competitive rates on conventional loans of all types. 

❖ Rainwater catchment systems 
❖ Home energy efficiency systems 

❖ Solar heating and electricity systems 
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from a continuous sod. Grasses may also 
be grouped into cool season (C-3) 1 and 
warm season (C-4) types. Cool season 
grasses grow best in cooler conditions 
with plenty of moisture, while warm 
season grasses grow best in the heat of 
summer. Warm season plants store carbon 
dioxide at night and close their stoma in 
the heat of the day, limiting water loss. 
Many perennial C-4 grasses are deep 
rooted and drought tolerant. The differ
ence in peak growing seasons for different 
grasses can help extend the grazing 
season. For example, cereal rye grows fast 
very early in the spring, followed by fast 
growth in most perennial C-3 grasses in 
spring and early summer, and later by fast 
growth of C-4 grasses as the heat of 
summer comes on. Late summer and fall 
sees a smaller C-3 growth spurt which can 
be stretched out by deferring grazing in 
some areas. Some folks plant brassicas 
such as turnips or kale for late season feed. 

Legumes are broad-leaved plants that 
can fix nitrogen. Like grasses, some of 
them grow from a central crown and some 
creep and send up clones. They tend to be 
high in protein and rapidly digestible. 
Many legumes can cause bloat, an often 
fatal condition in ruminants where the 
rumen fills with gas and suffocates the 
animal by compressing the lungs. For this 
reason, pasture heavy in lush, wet, or 
frosted legumes should be grazed with 
care. Feeding some dry hay and limiting 
grazing time early in the spring helps get 
ruminants used to pasture again and limits 
bloat and "scours" (diarrhea). In a pinch 
the gas pre::sure is sometime relieved by 
stabbing the animal's rumen with a large 
gauge hypodermic needle or pocketknife. 
(Doesn' t  prevention sound better?) 
Legumes can provide much or all of the 
nitrogen needs of grasses in a pasture 
depending on your yield goals. 

Forbes are broadleaves that do not fix 
nitrogen. Many are high in minerals and 
proteins. Deep taproots are typical and 
many are palatable. The most common is 
the dandelion, which many grazing 
animals love. Chicory is another, which 
has improved varieties for pasture seeding. 
Forbes tend to be drought tolerant and 
high in phytochemicals which some folks 
think help limit internal parasites. Many of 
the medicinal species fit in this category 
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and will stay in a 
sward that is grazed 
properly. Some 
"weeds" like 
burdock or 
monarda should be 
tolerated most of 
the time for their 
medicinal value. It 
is worth your time 
to get to know 
which are the good 
weeds and which 
are the bad. 

Trees and 
shrubs, though 
seldom eaten, 
interact with 

Poultry take some air in a pasture system. 

livestock. The shade of trees tends to draw 
animals on hot days, concentrating 
manure, nutrients, flies and hoof damage 
in this area; as well as discouraging 
grazing during the afternoon when the 
grass is at the peak of its quality. The 
stock may also kill trees over time through 
compaction, rubbing or debarking, 
especially if there are only a few available 
to take the abuse. The ability of stock to 
tolerate heat and sun varies, so shade may 
be of more or less value in a given 
situation from a production perspective. In 
the winter, trees can provide critical wind 
breaks for animals. These animals may 
tear up the understory of woodlots if 
grazed there when the ground is not 
frozen. Some trees such as nuts, apples, or 
honey locust may provide feed for animals 
in the fall just as pasture is declining. 

Of course, trees also provide fence 
posts, with black locust, Osage orange, 
and cedars being among the finest. Trees 
are also deeply rooted and able to draw 
nutrients up from deep in the soil, releas
ing them as leaf litter, which may benefit 
pasture. They also vary in their light 
interception, allowing more or less 
understory growth. Some trees such as 
black walnut suppress other plants through 
chemicals released at the root zone and in 
leaf litter. A careful selection of trees can 
greatly enhance the health and happiness 
of grazing animals. The "farmer trees" 
referred to in design articles fit pastures 
well. Look for light shade and open 
canopies for good grass growth and 
consider the placement of fences, lanes 

etc. when planning where to put them. 
Another consideration may be hay 
production. Most balers are not fond of 
sticks, nor are mowers terribly forgiving 
when "tractor blight" attacks small trees. 

Managing Pastures 

Though there is no substitute for real 
experience with pasture management, 
there are a few general rules managers 
should keep in mind. The real success in 
grazing comes from good grass manage
ment. Though this sounds totally obvious, 
in practice it may fall by the way. It is 
tempting to see the grazing system as 
driven by the needs of livestock, after all 
cows bellow when hungry, while grass 
just fades away when abused. Balancing 
the needs of the plants and animals takes 
skills that will develop with time. By 
keeping the needs of the pasture in mind 
the capacity to feed your stock increases 
as the pastures develop more resilience 
and yield. There are situations to avoid 
such as grazing to frequently. Long rest 
periods are the key to good plant health. 
The grass needs time to both regrow the 
leaves of the plant and also recharge the 
root reserves. Generally grass may be 
grazed when between 8 to IO inches tall 
down to a height of 3-4 inches (these 
heights may vary some with species of 
grass). The stock should be fenced out of 
this area during the rest period, otherwise 
they will tend to return to regraze the 
highly palatable early regrowth. 

Similarly, grazing the grass too short 
sets recovery time back by depriving the 



plant of its means of photosynthesis and 
depleting root reserves excessively. 
Allowing forages to become too mature is 
also a problem, since once the plants begin 
to flower their nutritional value drops 
considerably. Grazing pastures when the 
ground is soft and waterlogged is another 
common problem. The ability of a pasture 
to resist damage or "plugging" varies with 
soil type and vegetation, but it is obvious 
when the ground gets churned up and 
muddy. In extended wet weather it may be 
wise to either keep the animals rotating 
quickly, or alternately, sacrifice one area 
where you feed stored forages while you 
wait for the ground to dry out. It is also 
very valuable to at least weekly take a 
walk across all your available pastures and 
note how the pasture is growing. This can 
alert you to either an excessive amount of 
grass with some needing to be harvested 
for stored feed, or a corning shortage 
which requires a slower rotation or a bit of 
fertilizing. Getting down on your hands 
and knees to examine the density of the 
plants or progress of new seedings is a 
source of valuable clues to the results of 
your management. 

Investment in Infrastructure 
The control of stock is achieved with 

modem electric fence. One of your best 
investments is a properly installed low 
impedance fence charger. The biggest 
mistake people make is not using enough 
ground rods or tolerating poorly conduc
tive primary distribution wires. Modem 
fence materials include polywire, which is 
a thin string braided of plastic and metal 
threads. This light material can be 
supported with simple-to-move posts and 
is easily wound on reels, allowing farmers 
to adjust paddock size through the year. It 
does not conduct as much electricity as 
solid wire and should not be used for 
primary distribution. Old style "weed 
burner" or long pulse fencers are not 
useable with polywire and should be 
avoided. This fencing may also control 
deer damage on trees. By stringing hot 
wires over trees and to their sides a very 
effective barrier will be formed. Ideal 
grazing farms will also have water 
available in paddocks, usually from a 
buried water line. A good long-term 
investment is a I -inch waterline for any 

run over 1000 feet. Larger lines are more 
forgiving of low pressure. Contact an 
irrigation supply firm when you buy your 
supplies. They carry much better fittings 
and clamping systems at better prices than 
you see at most farm stores. Other 
watering solutions include portable water 
tanks on wagons or in an old pickup 

Pasture fertilization helps a farmer 
improve the makeup and density of the 
pasture. It also helps avoid the "summer 
slump," the time in midsummer when C-3 
grasses tend to slow their growth consider
ably. Attention should be paid to all the 
mineral needs of pasture, not just NPK. 
Calcium and sulfur are both important for 
strong pasture and optimum ruminant 
nutrition. Micronutrient deficiencies can 
limit the ability of legumes to fix nitrogen 
and cause deficiencies and health prob
lems in stock. 

Surface Water 
Water plays an integral role in all 

designs. Grazing can improve or damage 
any given surface-water situation depend
ing on your management. Stream banks 
are the most scrutinized situation on the 
farm by government agencies, ecologists 
etc. By controlling grazing, we can 
actually benefit stream banks with cattle 
instead of creating the damaging situations 
seen under continuous grazing or under a 
tight forest canopy. The brief grazing and 
long rest of rotational grazing helps 
suppress brush and trees on stream banks 
which tend to shade out soil holding grass 
growth. The hoof 
prints of grazing 
animals also form 
little depressions or 
imprints that help to 
establish plants. 

Areas where 
cattle must regularly 
cross streams may 
benefit from 
improvements like 
gravel, geo-textiles, 
structures, or cement 
to stay stable and 
limit the risk to 
stock. There is 
frequently govern
ment financial and 

for these conservation improvements, as 
well as fencing and water line construc
tion. Farm ponds may also see effects 
from grazing. Some farmers have been 
rudely surprised when their drainage 
ponds start shrinking over time after 
managed grazing is practiced. These 
ponds simply start to lose their water 
source as more rain is soaked up by 
healthy soils covered with dense sod. On 
the other hand, if more rain is soaked up, 
springs and wet spots may develop as the 
water table begins to rise. 

Grazing in wetland areas is a tricky 
prospect. Not only are many wetland 
species unpalatable, but also the unstable 
soils can lead to stuck (or dead) animals, 
not to mention many of these areas are 
delicate and worth protecting for their 
intrinsic value. Also, many pathogens 
thrive in wet situations. However, season
ally wet areas may allow grazing during 
certain periods. If grazing is delayed into 
summer, many plants will be excessively 
mature and may require you to hay the 
area to get more nutritious regrowth to 
graze. Ponds for animal watering may be 
an acceptable stopgap measure, but their 
possible loss and threat of disease trans
mission makes them a poor long-term 
choice. Developing watering points along 
a stream is better, but consider what is up 
and down stream and proceed with 
caution. A waterline from a well, tank, or 
clean stream is better. A final consider
ation on water is irrigation. If a high-dollar 
grazing enterprise is part of your opera-

design help available Pastured sheep cluster as their wild ancestors did. 
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tion, pasture irrigation could be your 
ultimate insurance policy. Of course being 
progressive, you'll want it to be efficient 
and use your water resource as sustainably 
as possible. 

Multi.species Grazing 
Multispecies grazing may be the most 

efficient use of grazing land. The model 
behind it is the natural world, in which 
many species exploit each available niche 
and little is wasted. For example, in 
general one ewe can be grazed for each 
cow carried on a given pasture. This is 
because the ewe will tend to graze closer 
to the cow's feces than other cows will 
and she will eat plants a cow will not. Pigs 
may also gain some nutrition from cow 
feces. The same fermentation that forms 
protein and vitamins in a cow's rumen 
takes place in her colon, but she can't 
absorb this nutrition. Furthermore, grains 
are often incompletely digested by cattle, 
making their feces attractive to pigs and 
poultry. Different species have general 
grazing preferences, which may be 
valuable or detrimental to a given design. 
Cows prefer grass first, broadleaves 
second, and browse (woody plants) third. 
Sheep prefer broadleaves, then grass, then 
browse. Goats prefer browse, then 
broadleaves, then grass. 

Terrestrial poultry generally prefer 
insects and seeds to vegetative plant foods, 
and legumes over grasses. Many will eat 
all the plant material in an area to the dirt 
given the opportunity. Waterfowl vary, 
geese being dedicated grazers while many 
domestic ducks like bugs and crustaceans 
over plants. Pigs may root on pasture if 
not ringed in their snout. Feeding small 
amounts of humates in their grain mix 
reduces this tendency. They are true 
omnivores so they may exploit foods such 
as roots that other species miss. Pigs could 
remove excess burdock or Jerusalem arti
choke as part of a pasture renovation plan. 

Also consider bees in a grazing system. 
White clover especially tends to bloom in 
pastures, and could provide bee forage. A 
final group is the aquatic critters, perhaps 
in ponds near pastures. It is natural that 
some well-fertilized runoff will enter such 
ponds, and as designers we should try to 
exploit the higher productivity expected 
with aquaculture design elements. 
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Grazing Design Considerati.ons 
The ultimate grassland for the farmer is 

filled with high-yielding grass and 
legumes, gets regular rains, is laid out in 
square paddocks and has great digestibility 
and durability. Unfortunately, you need to 
live in the real world and design for that. 
Consider not only what would give the 
best animal performance in the best of 
circumstances but also how your land will 
pull through in the worst of times. The 
best forage for ruminant animal perfor
mance is probably perennial ryegrass and 
white clover, but in a drought they will 
rapidly go dormant. Though irrigation 
helps, it is expensive and possibly 
detrimental to the land overall if water 
tables are drawn down or the soil salts up. 
A good designer will develop some 
grazing land for the ideal times and put 
some in more durable forages like, orchard 
grass, alfalfa, chicory, switch grass, big 
blue stem or tall fescue for the rough 
times. Try to avoid the temptation to 
overgraze your pastures in a short drought. 
This will only damage the pasture's ability 
to recover when the rain does come. Slow 
your rotation down and cut your paddock 
size. You may need to stop rotating and 
feed stored forages if grass quits growing 
altogether, though there may be some 
advantage to grazing short first to limit the 
transperating leaves of the plants. Another 
consideration in a truly disastrous drought 
is the felling of low value trees to provide 
forage for animals. Some trees leaves are 
toxic (e.g., Prunus spp.), or may cause 
abortions (e.g., pines), so consider 
carefully what you feed. A harsh reality is 
the need to destock the land in a real 
crisis. It is best to be one of the first 
farmers to do so in a protracted drought to 
avoid the inevitable price crash that will 
hit later. Start with your marginal animals 
or secondary enterprises and try to retain 
some of your best breeding stock. If you 
choose to buy feed to try and outlast a 
drought, be realistic about the price you 
can afford to pay and keep in mind that 
everyone else is in the same situation 
bidding up the price. Your best insurance 
may be to keep a reserve of feed on hand. 
Dry hay will last for years if stored under 
cover, and could be a real lifesaver. 

Tree crops planted on contours may be 

helpful in a grazing system. Honey locust 
is probably the best candidate for this 
practice. It lets ample light through to 
grow grass underneath, makes a good 
fence post and yields a high protein and 
energy pod. It has separate male and 
female trees, so that once pod bearing 
begins in female trees, most of the males 
can be thinned out for posts or emergency 
forage. There are varieties of honey locust 
being bred for forage production. Other 
tree choices include mulberry for pig and 
poultry feed, and nut trees and oaks for 
mast (nut) production. Single rows of 
denser canopy trees should have a limited 
effect on pasture growth. A lower layer of 
bushes, vines and cane fruits should be 
considered for forage and income produc
tion, as well as an understory of fungi and 
herbs. All of this is in addition to the value 
of trees as windbreaks and bird habitat. 
Some shrubs such as elderberry are good 
medicinal herbs for animals as well. Some 
holistic practitioners recommend these 
species be planted in hedgerows for the 
animals to self medicate. 

Winter Livestock Feeds 
The best grazing managers own little 

equipment for making stored feed for 
winter. Often the small producer can buy 
hay cheaper than he or she can make it. 
The quality of purchased hay can be tested 
in advance, while making it yourself is 
always a gamble with the weather. Buying 
hay also imports nutrients to fertilize 
pastures. Hiring professionals or neighbors 
to make hay or silage may also make 
sense when compared to the costs of 
owning expensive farm machines. 
Professional harvesters use the same 
equipment for many more hours than 
farmers in a given season and can always 
justify buying faster and better machines 
than any individual farm can. The avail
ability of these custom harvesters should 
be a major consideration in land purchase 
options. Some farmers seem to stay in the 
business just to drive shiny new tractors, 
and we should encourage such folks to 
buy the best and do some of our tractor 
work. Though dry hay under cover lasts 
longer there are significant advantages to 
ensiled forages. It takes less drying time 
for silage making than dry hay, which is a 
significant advantage in climates with 



frequent rain and silage may retain more 
of the nutritious leaves than dry hay. A 
word to the wise on silage or hay making: 
Don't skimp on the details. After commit
ting all that fuel and effort to harvest the 
forage it is more "sustainable" to over 
wrap a bale or spend more time packing a 
pile than to skimp. 

Farmscape Benefits 

Rotational grazing is one of the fastest 
ways to build up soil organic matter and 
structure. Integrating grazing into crop 
production systems breaks parasite and 
disease cycles for both stock and crops. 
This can be critical for organic producers 
who can use neither pesticides nor 

deworming agents. Adult cattle develop 
resistance to worms, but calves lack it. For 
this reason, a temporary pasture rotated 
into crop ground may be ideal for calves, 
lambs or pigs. Planting winter rye or 
wheat as a cover or interseeded crop gives 
you a grazing opportunity in the spring 
and keeps your stock off wet pasture early 
on. Brassicas are another crop that extends 
the grazing season and interseeds well. 

Grazing as a central enterprise on 
farms is rapidly regaining popularity in 
these times of lean margins. There are 
many good publications and networks of 
grass farmers in many areas to help you 
get started and be profitable. You will find 
these folks to be among the most open 

minded and helpful folks in agriculture. 
Grazing breeds enthusiasm and evange
lism in many! There are even Internet list 
servers on grazing complete with indexed 
archives. The capital costs to get started 
are a fraction of conventional confinement 
systems. It's pretty easy to try it, and it's 
an essential part of most permaculture 
designs. Join the folks who really liberate 
their animals: GRAZE! A 

Mark Ludwig has been involved with 
sustainable agriculture and restoration 
ecology for over 15 years. He has grazed 
both dairy and beef cattle. He currently 
runs the Poultry Research Lab for the 
University of Wisconsin at Madison. 

i Vaya a Argentina! The Argentine Permaculture Institute presents 

PERMACULTURE COURSES AT GAIA ECOVILLA 

PERMACULTURE DESIGN: OCT. 24 - NOV. 7, 2003 

ECOVILLAGE DESIGN: NOV. 9-14, 2003 

Cultivate practical skills 

Gather design expertise 

Share community-building know-how 

Build the North-South connection 

Join lead teachers and ecovillage co-founders 

Gustavo Ramirez (Gaia), Peter Bane, and Keith 

Johnson (Earthaven), who bring years of 

experience and practical knowledge to yet 

another lively international learning opportunity. 

Instruction in Spanish and English, with 

translation. 

DESIGN COURSE - US$750 
EcovILLAGE COURSE - US$400 

For information and to register, contact Peter Bane, c/o The Permaculture Activist, 
PO Box 1209, Black Mountain, NC 28711. Telephone: (828) 669-6336. 

Email: pcactivist@mindspring.com Web: www.gaia.org.ar 
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Alders Aren 't 

A WEED TREE ANY MORE 
Rick Valley 

W
HEN I WAS a kid I got to 
know an alder species in the 
swamps of New York and 

�isconsin. That grew as multi-trunked 
hummocks. The tiny "pinecones" (on a 
deciduous tree !) fascinated me, and it was 
a good game to traverse a swamp jumping 
from hummock to hummock. 

I turned 21 living on the west coast, 
and the huge red alders (A/nus rubra) on 
the glacial soils of Washington State were 
impressive even though dwarfod by the 
red cedars and Douglas firs. It was funny 
though, to hear such a fine-looking tree 
being derided as a weed. True, they spring 
up "thicker than hair on a dog's back" on 
bladed-out log landings as soon as a crew 
pulls out, but the days of alder being a 
trash tree in the Pacific Northwest are 
gone; now it's a useful lumber tree. One 
story goes that the bad attitude about 
alders is from logger's mistrust because of 
a propensity for big dead branches (widow
makers) to drop during cutting. Before long 
I had internalized the idea of them being a 
pioneer species, and then I learned that 
they fix nitrogen in association with a 
fungus that they accommodate in nodules 
on their roots. As one friend put it, "their 
function in the ecology is to grow fast and 
fall down." I began using them because 
they were around and abundant; I began 
planting them as I tried different nitrogen
fixing plants in agricultural systems. 

Soon I was hearing about alders being 
used in traditional and sustainable 
agriculture wherever they grow around the 
world: alders planted on rice-paddy bunds 
in Japan, alders used for compost in 
Chiapas, alder and Douglas fir polyculture 
proven more productive than ei$er one as 
a monoculture in southwest Washington 
State forests, alder being the base of the 
food chain along Northwest streams, alder 
having a very heavy leaf drop, alder 
growing on disturbed soils such as 
landslides, and so on. Then, on the IPC ill 
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Permaculture Tour of New Zealand we 
were shown test plantings of alders being 
evaluated for windbreak plantings by the 
New Zealand agriculture department. I 
had to laugh to see the weed from back 
home being hailed as a tree that, unlike 
Lombardy poplar or Matsudana willow 
which decrease yields due to root interfer
ence, increase the yields of adjacent crops. 
I have come to regard them as key species 
whenever they are suitable. 

Choosing the Alder Path 

As you may have guessed, alders are not 
a dryland N-fixer at all, which is fine-we 
have plenty of plants that can do that. And 
the heavy leaf drop means that before that 
drop, there's deep shade underneath. Some 
alders, especially the small clump-forming 
species, coppice readily. My local red alder 
seems less amenable;sometimes it will 
coppice if cut when dormant and young, but 
around my gardens and nursery it didn't 
come back from cutting at the base. Gene 
Logsdon, the "contrary fanner," wrote that 
if a city dweller ever thinks the rural life is 
boring, they ought to cut down a tree 
sometime. A big tree. 

Soon I was looking at the choices I 
had: I )  let the alders grow huge in a short 
time (and then drop them on my crops?) 2) 
cut them out once and for all before they 
get too big (and replant more?) 3) don't let 
them get big. I liked what I observed 
going on with the increased wind-shelter, 
habitat for birds, and especially the 
improved soil in my nursery, so I decided 
to try door #3. 

In true permaculture fashion I ob
served, experimented, and observed again. 
I developed a style(?) that would give both 
the plant.amnesty and tidy oriental-style 
pruning types the fits. Anytime a branch 
was shading other cash-crop plants too 
much, WHACK! Anytime an alder got too 
tall or scary big, WHACK! But I never 
went all the way; I 'd cut the tree up where 

my pole saw would reach, leaving lots of 
branches to continue growing. Red alder 
just continues reaching straight up for the 
sun, so I soon had complex multi-trunked 
"candelabra" style trees. If I didn' t have 
my pole saw along, I 'd just cut the trunks 
and branches to form a ladder so I could 
reach the trunk I wanted to top. The birds 
seemed to enjoy the chaos more than the 
uncut alders (perhaps due to better nester 
sites). But all of the alders supported 
abundant insect life. Sometimes I 'd cut 
branches to create perches with good 
views for owls to hunt from. 

So, you've cut enough green alder to 
fill a couple pickup trucks; now what? 
You can chip them, although I was 
working too small-scale to bother with 
that. If you' re going to rent or hire a 
chipper that will take four- to six-inch 
material, you want to have big truck-loads 
to chip. Alder chips are an incredible 
mulch, though, and I tried manual chip
ping: If you make a tall heap of branches 
with some larger ones on the bottom, you 
can then take a machete or whatever, and 
"chop coleslaw" for a few minutes. Not 
neat, but it works pretty well, and it 's 
surprisingly easy. Unchipped branches 
make a good , too, and you can carry quite 
a few �s an armload, or in a garden cart. 
The first thing I ever did with Alder was 
use the branches as layers in a restaurant 
food waste-fueled compost pile. It worked 
very well-I was surprised at how fast 
they broke down. 

Also, traditional farmers use leafy 
branches for animal fodder. At Linnea 
Farm on Cortes Island, British Columbia, 
as I watched Brent Howieson cut alders 
along the edge of a pasture for firewood, 
the cattle eagerly ate the leaves. Another 
time he stacked the branches, and in mid
winter was intrigued to find the leaves 
inside the pile were dry, and quite palat
able to the stock. He and Liz Richardson 
worked out a system they call "alderage" 



where they pile the trimmed branches in 
the poorest parts of the pasture while 
cutting firewood in the summer. A 
temporary electric fence keeps the stack 
off-limits until winter when an extra treat 
is more appreciated. The larger parts of 
the branches, uneaten, get trampled into 
the turf and, added to the nutrients 
dropped by the herd crowding around the 
stack, quickly improve the soil and 
vegetation of the poor spot. 

Later I learned that the powdery white 
stuff that quickly formed on the branches 
was an actinomycetic bloom, which 
indicates all is good and headed for 
humus-land in your heap. (I've seen this 
with every nitrogen-fixing woody plant 
I've ever cut and added to compost-izzat 
cool or what!) One time I carefully made a 
fiber-art compost pile with multiple layers 
of branches oriented north-south over
lapped by east-west laid branches. I was 
able to tum it by hooking my pick down 
into the lowest level and flipping the entire 
pile in one sweep. In a few years I was 
getting significant amounts of wood large 
enough to use as fuel. Wood this size has 
other uses too. I often just, whack it into 
short bits and put it into the holes left from 
digging my nursery stock out, before re-

filling with earth. They rot very quickly, and 
seem to help the soil texture immensely. 

A Few More Uses 
I have used logs staked on contour on 

slopes to provide paths for working while 
restoring, planting and spreading mulch. 
The logs help keep the mulch in place, and 
themselves are mulch-"macromulch," I 
call them. Sometimes I use live cuttings of 
willow, bigleaf maple or creek dogwood 
for the stakes holding the logs, so they'll 
grow and take advantage of the 
macromulch. In this way you can establish 
a bio-stabilized path and terrace on a 
rough, steep cutbank, which allows future 
access for control of invasives, harvest, or 
for "just passing through." 

Alder is regarded as a fine cooking 
wood; it imparts good flavor to smoked 
fish, and supplies a steady, mellow heat. I 
have read that alder charcoal was the once 
favored type for use in gunpowder. My 
anarchic pollarding method would also be 
a way to provide mushroom logs, while 
preserving shade for the fungus. A trick 
I've seen but never tried, that Bill 
Mollison mentioned, is using alder under 
water for pilings. Apparently it doesn' t  rot 
if you don't bring it up to the air. 
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Now, people are curious when they see 
young alders in my landscaping projects. I 
explain that I don't intend there to be a 
sixty-foot tree under the power line, but 
that I want the roots to open the disturbed 
soil for the roots of the plants that are 
growing around the alders. I tell them, 
"I'm just speeding up succession." 

So, whether you're in the sub-tropic 
highlands, a northwoods bog or a West 
Coast clearcut, I recommend you look into 
the appropriate alders and try them out. 

The only nursery I know of that 
consistently carries a variety of alder 
species is Forest Farm (990 Tetherow 
Road, Williams, OR 97544, www. 
forestfarm.com). For those species native in 
your area, nurseries supplying restoration
ists ought to have the appropriate ones. 

For tools for working with alder, I 've 
written on some in previous Activists. For 
trimming cut alder I especially recom
mend edge tools such as the Japanese 
ebinata, the European billhook, and the 
Swedish brush axe. fl 

Rick Valley is a landscape contractor, 
permaculture teacher and designer, and 
bamboo nurseryman living near Corvallis, 
Oregon. 
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Principles of Agriculture for the Humid Tropics 

An Odyssey of Discovery 
Roland Bunch 

T 
HE ODYSSEY of my colleagues and I started in 1982, 
the day Conrado Zavala, a Honduran villager, sheepishly 
showed us his experiment. Skeptical about the value of 

the organic matter we had recommended, he had piled a huge 
quantity of compost into several rows of his maize field. The last 
two rows he left as a control, untilled and unfertilized. There, 
before our eyes, stood a field of 2- l/2 meter-high maize, with a 
last row less than 40 centimers tall. That was the day we began to 
realize the incredible degree to which organic matter can restore 
soils. 

Little by little, work in a dozen countries has convinced us 
that the vast majority of soils can be made highly fertile. How? 
By using our first principle: maximize organic matter production. 

Conrado's particular approach, however, was anti-economic. 
The cost of using compost on basic grains exceeds the benefit. 
But intercropped green manure/cover crops (gm/ccs) can 
produce from 50 to 140 T/Ha (green weight) of organic matter 
with very little work: no transporting of material and no 
cutting up or layering or turning over of compost heaps. In 
fact, sometimes, because of the gm/cc ' s control of weeds, net 
labor costs decrease. And soil quality often improves visibly 
each year. 

Then, as often happens, we found we were far from the 
first to employ intercropped gm/ccs. Gradually, between 1985 
and 1 992, we learned that villager farmers from Veracruz 
State in Mexico through Guatemala, El Salvador, and Hondu
ras were intercropping velvetbeans (Mucuna pruriens), 
cowpeas (Vigna spp.) and jackbeans (Canavalia ensifonnis) 
with their maize and sorghum. 

To our amazement, these systems, virtually all of them in 
the supposedly infertile humid tropics, allow farmers to plant 
maize every year for decades, with productivity increasing 
over time up to 4 T/Ha. 1 In other words, these farmers have 
found an answer to slash-and-bum agriculture. 

Migratory agriculture is most frequently motivated by 
decreasing fertility, increased weed problems, or both. In the 
Mesoamerican gm/cc systems, nitrogen fixation and biomass 
recycling maintain soil fertility. Mulches of crop residues and 
fast-growing gm/ccs drastically reduce the weed problem. We 
had learned a second principle: Keep the soil covered. 

Benefits of Mulch 
Gm/cc mulches provide a whole series of additional 

benefits. They protect the soil from irradiation and the heat of 
the tropical sun, thereby also reducing burn out of organic 
matter. They save a tremendous amount of work-farmers can 
sow into the plant residue rather than tilling the soil. They 
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keep the excess nitrogen from acidifying the upper soil 
horizons/ And they largely prevent soil erosion, even on 
slopes of 40%. 

In the meantime, we had been reading Fukuoka's book, 
The One-Straw Revolution.1 However, his recommendation 
of zero tillage failed to convince us. After all, most of the 
traditional agriculture in Latin America uses zero tillage, yet 
is far from productive. 

In mid- 1993, I visited the work of EPAGRI in southern 
Brazil. Having visited over 1 60 agricultural development 
programs through the years, I found this largely 
unpublicized effort to be the finest of its size I had seen in 
Latin America. Literally tens of thousands of animal traction 
farmers were producing harvests approaching those in the 
USA, with gm/ccs and zero tillage.4 
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Valdemar de Freitas, EPAGRI's  
manager, showed us  that the secret to 
achieving zero tillage is applying massive 
amounts of organic matter to the soil. 
Brazilian farmers, after some four years of 
applying gm/ccs to the soil, are able to 
quit plowing. The advantages, in terms of 
better soil structure, reduced soil compac
tion, higher fertility, and decreased cost, 
are impressive. Interestingly, farmers 
often use non-leguminous gm/ccs to 
increase biomass in order to quit plowing 
sooner. That is, they spend scarce income 
on chemical nitrogen fertilizer for three or 
four years in order to achieve zero tillage 
sooner. 

Successful Zero Tillage 
The Brazilians' discovery explains 

why the zero tillage gm/cc systems of 
northern Honduras-and Fukuoka's
produce so well, while many traditional 
zero tillage systems do not. Thus we 
added a third principle: Use zero tillage. 

EPAGRI's investigation and dissemi
nation of over 60 species of gm/cc partly 
to avoid diseases and insect pests, con
firmed another, more widely known 
principle: Maintain biological diversity. 

The last principle was discovered by 
Martha Rosemeyer, a Cornell doctoral 
candidate working in Costa Rica. For 
several years, agronomists working with a 
low-cost, traditional, mulched-bean 
(Phaseolus vulgaris) system had been 
trying to solve a phosphorus deficiency 
problem. With highly acid (pH 4.0 to 4.5) 
soils, virtually all the phosphorus applied 
became tied up almost instantly. Farmers' 
harvests averaged 500 kgs/Ha.5 

Martha and a group of farmers tried 
broadcasting the phosphorus on top of the 
mulch. The results, since confirmed in 
numerous additional experiments, were 
astounding. Bean yields rose to between 
1 .5 and 2.5 T/Ha.6 

This phenomenon has not yet been 
validated with other crops. Yet it would 
help explain the success of Mesoamerica' s 
gm/cc systems, and coincides with the fact 
that plants as diverse as maize, manioc, 
and tropical trees tend to develop a heavy 
mass of feeder roots immediately under 
thick mulches.7 Furthermore, it makes 
simple sense: When soils are as hostile to 
plant growth as are the humid tropic's acid 

soils, feeding plants through a mulch 
seems a much more promising alternative. 
The fifth principle is undoubtedly the most 
unconventional: Feed plants through the 
mulch. 

Synergizing Principles 
These five principles enjoy a nice 

synergy. For example, if we are going to 
feed our plants through a mulch, we 
certainly cannot plow our fields. Never
theless, the most important relation 
between these principles is precisely the 
one that took us the longest to figure out: 
They describe quite well the way a humid 
tropical forest functions. That is, all we 
discovered in our 12-year odyssey is 
something we should have guessed all 
along. In order for humid tropical agricul
ture to be both highly productive and 
sustainable, it must imitate the highly 
productive, millions-of-years-old humid 
tropical forest. 

Three months ago, I searched the 
computerized agricultural data system in 
the United States for information on the 
nutrient dynamics in mulches and the 
feeding of crops through a mulch. I found 
virtually nothing. The above principles 
mean we are going to have to develop 
agricultural systems totally different from 
those agronomists have tried, for so many 
years, to "transfer" from the temperate 
nations. 

The possibilities are enormous. A 
study from northern Honduras shows that 
the gm/cc/maize system there is 30% more 
profitable than the high-input maize 
system nearby .R It may well be we are just 
beginning to fathom the full potential of 
low-input agriculture in the humid tropics. 
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Gardening in a Solar Greenhouse 

Managing the Indoor Ecosystem 
Darrell Frey 

T
HE BIOSHELTER at Three 
Sisters Fann has been developing 
as an indoor ecosystem for nearly 

fourteen years. Our definition of a 
bioshelter is a solar greenhouse managed 
as an ecological system. The 3000-square
foot building contains a greenhouse space, 
a room for poultry, and compost chambers 
among its various components. The 
structure, with glazing, insulation, thermal 
mass for solar heat storage, and back up 
wood heat, creates a frost-free zone for 
year round gardening of tender crops. 

The greenhouse contains salad crops, 
herbs, flowers, tomatoes, and other crops 
grown in succession throughout the year. 
Plant-ings are in deep growing beds, large 
planters, pots, and flats. During the winter, 
when the building is sealed from the cold 
weather, heated air and carbon dioxide 
from the poultry room and compost 
chambers is directed into thirty tons of 
stones under the 1200 square feet of deep 
soil beds. This encourages plant growth 
while dehumidifying the building. The 
chickens help keep the building warm, are 
fed crop residues and provide eggs and 
manure for compost. 

The obvious goal in managing a 
bioshelter is crop production. Three 
Sisters Farm is a commercial enterprise. 
At the same time we have always had a 
goal of furthering the work of the 
bioshelter research begun by the New 
Alchemy Institute in the 1970s. Ecological 
management of an indoor polyculture 
system is a fascinating study. 

Factors effecting plant growth include 
fertility, temperature, light, moisture, air 
circulation and CO2 levels. Production is 
also effected by insect pests and disease. 
All these factors interrelate. For example, 
in a cold soil or dry soil, nutrients may not 
be available. In low light, plants can not 
metabolize nutrients absorbed. Insects and 
diseases attack weakened plants. Thus the 
goal of managing a bioshelter is to 
maintain a balance of growth factors to 
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encourage productivity. The main factor 
we can't control in our bioshelter is light 
levels, as we do not want to use energy
intensive artificial light, except a bank of 
florescent grow lights to get seedlings off 
to a good start. Therefore during the short 
cloudy days between early December and 
mid January we keep the building cool and 
take a break from the busy schedule we 
keep the rest of the year. 

During the summer the bioshelter 
planters and beds are usually allowed to be 
fallow, with succession plantings of 
buckwheat as green manure. Perennial 
plants, (ornamentals, herbs, flowers, and 
tomatoes) are maintained year rourtd. 
These are on the north end of the beds and 
spaced to divide annual planting beds. In 
September we begin planting for fall 
through spring. We test the soil, and do not 
need to add much more than a few inches of 
compost each fall. Mineral levels are high 
after years of organic management. 

Bala.ncing the Bugs 

As we begin the fall season we monitor 
for insect pests. Aphids, thrips, whitefly, 
and spider mites are likely lurking among 
the perennials and self seeded crops in the 
beds. Sow bugs are ever-present. While 
usually a major part of the decomposition 

predators, which are collected and 
relocated. Aphid predators include red gall 
midge larvae, syrphid fly larvae, parasitic 
wasps, and lady bugs. These all have been 
brought into the building from the surround
ing gardens. 

Plantings of insectary plants, such as 
tansy and fennel, at the west end of the 
building also encourage beneficial insects 
to migrate into the bioshelter. The 
parasitic wasp, Encarsia fonnosa, con
sumes white fly. When their numbers are 
low we purchase a few thousand larvae. 
Generally they are present in sufficient 
numbers to keep whiteflies in balance. 

Occasionally a summer crop of 
tomatoes or other host plant will encour
age vast numbers of white fly. Several 
years we have resorted to vacuuming and 
soap spray before releasing more 
Encarsia. Lady bugs and their larvae are 
major predators of aphids. Unfortunately 
they only reproduce one generation under 
glazing. For about �ight years we would 
buy lady bug larvae by the thousands from 
California. We did not feel right about 
this. Besides the unknown effect on 
California ecosystems, we feared introduc
ing lady bug disease and parasites to our 
gardens. Then in the mid 1990s the Asian 
Lady bug, introduced by the USDA, began 

process, they can be a 
major consumer of 
crops when out of 
control. To get the 
season off to a good 
start we try to get the 
insects in balance early. 
Bowls of beer are set 
about the beds to trap 
sow bugs by the 
hundreds. The colonies 
of aphids and whiteflies 
usually host predators as 
well. Before we spray 
insecticidal soap, prune 
or remove infested The bioshelter at Three Sisters Farm. plants we look for these 



Inside the bioshelter, the plants go wild. 

to appear in our area. We do not know 
how they are affecting the local native 
lady bugs but they are now here. On warm 
Indian summer days we leave the doors 
and windows open and they come into our 
bioshelter by the thousands seeking a 
sheltered place to hibernate. We no longer 
import California ladybugs. Generally we 
order predators for thrips and spider mites 
each fall and again in late winter. They are 
difficult to see and thus monitor, so if we 
see signs of the pest we add predators. 

Even before the advent of the Asian 
ladybug, our use of all imported predators 
was greatly reduced by the appearance of 
the insect-consuming fungus Beauvaria 
bassiana in the bioshelter and surrounding 
gardens. This fungus spends the warm 
months breaking down organic matter in 
the soil. When the air temperature cools in 
the fall we find it infecting aphid colonies 
in the gardens. We collect a dozen or so 
"fuzzy" aphids in a deli tray and allow 
them to spore. Spores are mixed with 
distilled water and sprayed throughout the 
bioshelter. The fungus become active in 
the bioshelter in December, when the 
predators are becoming dormant. Usually 
the Beauvaria fungus virtually eliminates 
aphids, whiteflies, and thrips until March, 
when it becomes too warm inside for the 
fungus to infect insects. By then the 
predators are active again. 

But every year is different. One winter 

was too sunny and warm for the fungus 
and we needed to spray more insecticidal 
soap and rinse plants more often. The 
predatory insects were more active earlier, 
though. This past fall we had no Indian 
summer and the lady bugs did not invade 
the bioshelter. I imagine the early onset of 
winter will greatly reduce the population 
of Asian ladybugs in our region. 

Ground beetles are numerous in the 
bioshelter beds and planters. These 
predators must be eating something, but I 
am not sure what. Probably they consume 
various soil fauna. They are active from 
March through October. 

Our bioshelter only harbors two 
diseases. Mosaic virus causes stunted and 
misshapen leaves, and seems most 
prevalent when plants are stressed by cold 
soil. Aphids carry virus from one plant to 
another. We try to plant seeds certified 
virus-free in the bioshelter, and aggres
sively root out any diseased plant we see 
before �e aphids spread it around. 
Chickweed, a valuable wild edible, is 
especially susceptible to mosaic virus. 

The other disease is powdery mildew. 
Plants affected develop a white fungal 
bloom, caused by low light and poor air 
circulation. Control is a combination of 
removing effected leaves, preventing 
wetting leaves when watering, and use of 
fans to keep air moving. Ornamental plants 
and the non-edible leaves of plants like 

The Ultimate Permaculture 

Salad Garden 

One of our unheated poly tunnels 
self-plants each March and April with 
a lush edible growth of borage, kale, 
chervil, cilantro, lettuces, mallow, 
miner's lettuce, Chinese cabbage, 
sheep sorrel, chickweed, and 
lambsquarters. During the summer we 
let it reseed. Some years we plant it 
with tomatoes. In September we till or 
hand tum the beds. Then we plant 
some of the beds with lettuce trans
plants and spinach and water. The 
same self-seeded crops as in spring 
then grow again. This 700-square-foot 
garden has yielded pounds of salad 
and herbs spring and fall for nearly 
eight years with only a little thinning 
and weeding of grasses, galinsoga 
and dead nettle. Thinnings and weeds 
are fed to the chickens. In winter it 
freezes, killing back all but the hardy 
chickweed. 

pansy or tomato can be sprayed with sulfur 
water to kill the powdery mildew fungus. 

Crop Management 
Healthy crops begin with healthy soil. 

We start our seedlings in a potting soil 
enriched with minerals, kelp meal, and 
compost. We place lettuces other salad 
plants in intensive spacing in the planters 
and beds. After planting, other self-seeded 
crops germinate among the transplants. 
Through the year different types of edible 
plants appear at different times. Chick
weed and lambsquarters germinate all 
year. Miner's lettuce and amaranth appear 
in February as soil temperature increases 
from the longer days. Later in March, as 
the soil becomes even warmer, purslane 
appears. The overall result is a multilay
ered mix of many different plants all 
growing together. A six-square-foot 
planter may contain lettuce, amaranth, 
lambsquarters, wood sorrel, and either a 
tomato or nasturtium vine. 

A profusion of flowers are planted 
throughout the building to provide nectar 
and pollen for the adult parasitic wasps, 
syrphid fly, and ladybugs. The New 
Alchemy journals discuss establishing 
"ecological islands" of habitat in a 
greenhouse. We have spread these 

ECOSYSTEMS: SUCCESSION & �VOLUTION • MAY 2003 45 



plantings throughout the building. Pansy, 
alyssum, scented geraniums, nasturtium, 
nicotiana, and snapdragons all are good 
habitat in the winter greenhoµse. Plants 
that tend to be pest free, such as rosemary 
or sage, are located at key places in the 
continuous deep beds to minimize pest 
migration through the beds. 

Pollination 
Each February, carpenter bees (a 

bumble-bee look alike) emerge from 
hibernation in the bioshelter ceiling and 
pollinate our tomatoes. A few weeks later 
syrphid flies appear and pollinate as well. 
By mid-March, syrphid fly larvae are busy 
consuming insect pests. 

Toads often find their way into the 
bioshelter, patrolling the floor under 
planters. Usually I put them outside where 
they are safe from the traffic in the 
building.Spiders are common in the 
bioshelter, though their contribution is hard 
to quantify. Blackjumping spiders are 
active predators. Several other types of 
spiders weave their webs around the 
building. One interesting spider survives on 
eating other spiders. 

Hummingbirds often come and go 
through open doors as they please in the 
spring and summer to drink from the 
nasturtiums. Swallows also visit the 
bioshelter at their leisure. Most other birds 
need help finding their way out 

Humans are the major players in the 
bioshelter ecosystem. The building 
systems require a minimum of an hour or 
two daily care. We keep the-fire burning 
in winter and ventilate on sunny days. We 
water, tum fans and blowers on and off, 
select plantings, and monitor the system 
dynamics. Along with the poultry and 
insects, we are the primary consumers. 
After each weekly harvest, we prune 
plants and replaced them as needed. The 
chickens eat the waste. We add varieties 
and select self-seeded plants for desired 
traits. Interesting variations, such as oak
leaf lambsquarters or round sheep-sorrel 
are allowed to reseed. A large two story 
bioshelter contains many zones, each with 
a different combination of average daily 
light, temperature ranges and humidity. 
Plants are located in the appropriate zone 
to maximize healthy productivity. 
Humans can also be a vector of insect 
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pests. Care must be �en not to spread 
spider mites and aphids when working 
among plants. 

While we spend a lot of time in the 
bioshelter, and often spend evenings 
around the fire, it is not designed as a 
home. Plants prefer a wider temperature 
range than we do. Night time temperatures 
can drop into the 40s. Daytime tempera
tures can rise into the 90's. The integration 
of living spaces·into a bioshelter requires 
special considerations to control humidity 
and temperature. 

A bioshelter ecosystem is a dynamic 

place. From the ecology of the soil to the 
building's role in the larger farm system, 
from the daily work schedule to the 
seasonal cycles, a complex web of energy, 
nutrients and organisms interact as whole 
system. On a sunny winter day it is a 
living thing, like a verdant glade on the 
edge of a forest. A 

Darrell Frey teaches Pennaculture 
Design at the Three Sisters site and at 
nearby Slippery Rock University in 
northwestern Pennsylvania. Email him at 
dfrey@bioshelter.com. 
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Permacultu.re 
Design 
Course 
at Skywater 
May 31-June 14, 2003 

With Penny 
Llvingston-Stark, 
Brock Dolman, James Stark, 
Dennis Martinez & a wilderness 
awareness team. 

An intensive 2 week certified permaculture 
design course induding wilderness 
awareness training 

Cost $1100 including camping and 
delicous meals with fresh baked breads 
from our woodfired oven. 

Permaculture Camp 
& Skill Share 
at Skywater 
June 17-22, 2003 
Playing with nature 
while teaching what 
you know and learning 
from others 

Tracking, deer hide tanning, 
herbal tinchll'e and salve making, 

erosion controL mud massage, building with 
cob, earth plasters, native foods, tool making 
'tPY water demos, soap making, , basketry 
andmore. 

Cost $275 including camping and meals 



REVIEWS 
Descent with Decency 
review by Peter Bane 

DAVID HOLMGREN 
Permaculture: Principles & 
Pathways Beyond Sustainability 
Holmgren Design Services. Hepburn, 
Victoria. 2002. 
286+xxxi pp. paper. illustrated. $28.00 

David Holmgren is the junior co-author of the pennaculture concept, a phenomenon that 
grew out of his conversations as a young design student in Tasmania nearly 30 years ago with mentor Bill Mollison. The latter's flamboyant personality c1I1d dogged, globetrotting career as an itinerant teacher made pennaculture famous while David Holmgren grew from youth to maturity living a rather quieter life according to the principles he and Mollison had posited. Testing the pennaculture concepts on his own properties and working with clients, government agencies, and others in the cool temperate region of southern Australia, David produced over the past 20 years a series of monographs documenting technical aspects of design: a booklet on design for fire, a large format report of his development of "Meliodora," his home in central Victoria, a work on bush regeneration, and various essays now collected and available on CD ( see our catalog). While known within permaculture circles, these have never received popular notice, though they remain in print and provide a valuable intellectual.support for the structure of pennaculture ideas. Over the past ten years Holmgren also ventured abroad, extending his teaching to Israel, New Zealand, and Europe. It's fitting that the title of this book lays full claim to the word "pennaculture," and it invites the inevitable comparison with Mollison's 1988 masterwork, Permaculture: A Designer's 
Manual. More contrasting and complementary than competitive, Principles & Pathways not only speaks to the urgent challenges presented to human civilization by energy descent-the imminent peak and decline in energy availability that will dramatically remake our economy and society, but it restores to the pennaculture movement a measure of legitimacy, both intellectual and socio-political, that recurring controversies surrounding Bill Mollison have tended to obscure. By revealing more of permaculture' s origins in the academic world, by linking his own careful documentary work 

- to�oj;"coiiiext for the book and the permilcultri.re movement. It refers most obviously to the changed global political environment following on the massive manipulation of public opinion and attempted economic and military consolidation by Atlantic power elites now underway, but at a deeper level identifies the author and permaculture broadly as inheritors of the intellectual tradition of ecologist Howard Odum, whose passing on September 1 1 , 2002 immediately preceded this book's publication. . At both levels we (pennaculture activists) are charged to attain top-down understanding ' while canying, out bottom-up action, a • m��qdology; Holmgren suggests the global , elite& -�iJ,ye _alre;idy adopted. .. �_pr�an�on of the text is easy enough to follow·� ll,lajor points marked by headil,'lgs add subheadings within the chapters. _.,,...,.,_.....,.,:;,.,..,;,i' IL Tli[ i 2 priri}iples themselves overlap but do .iti -riot duplicate the 12 in general circulation over two decades with the current te�t (the ain'origi,croiaculture teachers and which have author repeatedly cites the Collected Writings I their origin in Mollison's books. Though 
1978-2000), and by embracing and integratjng ,11  ,subtle, Holt.tJgren's reorganization of the within a large worldview the anarchic, . 1 1 cen:�.perqlacuiture concept is powerful and evolutionary, pan-cultural turns of the · ,g�_beY.,oml'tDlaolder formulation. The pennaculture movement, Holmgren gtves a- stat�ment otprinciples itself reflects a more . .... unified meaning to an extremely vital and , G..OJllprehens ve ;md holistic integration than is important phenomenon many have dismissed · a0;1�,nt_frojh Nlollison's listing, perhaps most as marginal, chaotic, or adolescent. Having r ob\lfously by inqorporating ethical understand-spent a good bit of my adult life supporting the in�s at the fg,.mdation level. There's also an elaboration of pennaculture, I felt deeply implidt dev�opmental sequence embodied in moved to see David reclaim the role of · •these princifles"With the first six guiding pennaculture designers as activists for • implication of tlie designer into place, and the desperately needed social change. This is 9f 1 ,s�ond half of the sequence releasing the course his own• heritage, and has alw1tys been P.��cr� th� union. implicit in the movement's modus ope�di._ , _., , ,  GraphicalJy !the book is limited to a few The book begins with a lengthy intrC>�_u.c:.,,,., ;:Ao,��f-�.lu;ut�,.glyphs, and other symbolic tion setting the permaculture history and";_-�,r ( ' ·':·_\images: Reffeiice notes following each context, which discusses the central con�bp(dF1= ·-'�h'?pter are �tensive and worth pursuing. And "energy descent" Pennaculture can't be.;r,,u:;; . · , , -'vvlil.lg:ilie typography and layout are pleasant 
grokked without an understanding of this:: ' t'.ic·1\r 'art<li'iiccessible, David's style is a bit dry. I singular event in human history-the liberationn •:)fdutid-myself going over some passages of fossil fuels, about to peak and rapidly;{!l(le,r� r,r.repeatdl¥: His tendency towards academic an event to which it presents an urgent, ,:;'J(IJ'i!c-.-, 1rJa,n�ag¢,JS regularly leavened by accounts of thoughtful, and humane response. . ;-, 1;, , ptiL,:!N%�Qrk apd.living experiences, however, and Permaculture, the principles of which D�Ji1,�·•; :::'iJ,��&�� by wh�t appears to have been a proceeds to outline in a new form, will o�_qj,e ,, .. • �e),il_>ef\l�� efforno make clear and simple design science for a humane, low-energy .':,:''.• . · ·  ·,:,s�le!J!.C�� of� PWJCiples and to repeat these· future, if there is to be one. Of this, I think�'. ,b n_'·>li'hliliet>; of way�The work has a certain there can be no reasonable doubt. Of course; r: ::,, �- Rosetia-:.st�he �ty in that it links other historical outcomes are possible, to Which ; : pemia�lfure understandings to a broader pennaculture would become a marginal context of ecological and other academic footnote: either high-energy techno-fascism, or '"reseatcb1 But undoubtedly its strength lies in unexampled environmental cataclysm. the breadth and !Jepth of the author's analysis. The remainder of the book is organized -Though written as a textbook for around permaculture ethics, to which a c,hapter permaculture education, Principles and is devoted, and principles, forming twelve Pathways is a trove of conceptual treasures. In chapters. Before the brief bibliography and the chapter on ethics, a graphic representation extensive index, the author closes his argument of the largest cµltural dialogue places earth 
with a short postscript, subtitled with double spirituality and penfiaculture design science at meaning, "After September 1 1 ." This continues the threshold of a creative union of religion and 
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science; holy war merging into war on 
terrorism form their apotheosis. A keen, if 
perhaps not original insight into the trophic 
nature of society reveals a great deal about the 
upheavals already underway and set to 
accelerate as energy availability declines. The 
concept, borrowed from ecology, shows 
relations between primary producers of energy, 
heterotrophic processors, and top carnivores; in 
social terms this is classically a pyramid with 
many peasants at the bottom, some skilled 
artisans, merchants, and warriors above, and 
very few royalty and religious leaders at the 
top. In the modem era, fossil energy abundance 
has fattened the middle strata of society and 
diminished the relative size of the lower classes 
(at least in developed countries). That these 
"missing peasants" have been replaced by live 
Third World workers and energy slaves isn't 
usually seen for its organic (ecological) truth. 
Absent energy subsidy in the future, many 
more in the developed world will be pushed 
downward into the base layers of society. 
Whether people experience this as oppression 
or liberation may depend entirely on whether 
they have adopted gardening, farming, and 
other forms of primary production knowledge
ably and in advance of compulsion. These 
kinds of gems make reading this book a slow, 
thoughtful, but highly rewarding process. 

If the primary organizing stimulus of this 
book is energy descent, then perhaps the core 
of its complex message is "maximum power," 
an ecological concept (after Odum) that is not 
well understood within permaculture circles, 
yet whose employment will be essential for 
successfully transiting the difficult times ahead. 
The point of maximum power, while varying 
between systems according to the quality of 
energy input, lies somewhere between total 
dissipation and complete efficiency. In 
contemporary political parlance, Holmgren 
might place permaculture at the point of 
maximum power between industrial systems 
uselessly dissipating natural capital and radical 
environmental preservation that costs so much 
as to stall out the economic engine. After the 
Chinese we might say, "success lies in the 
middle way . . .  " 

Carefully written and modestly presented, 
Permaculture: Principles and Pathways 
Beyond Sustainability should greatly expand 
the understanding of pennaculture within the 
professional and institutional sectors of society. 
Essential reading for pennaculture designers 
and accessible to a wide range of critical 
thinkers, this book opens the door to a new and 
scarcely imagined world. It contributes to a 
growing synthesis of design with economics, 
sociology, and landscape ecology, and compels 
all serious advocates of sustainability to 
reconsider the central organizing power of the 
permaculture conci:pt. .1 
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Ecology in an Age of Terror 
review by Peter Bane 

MIKE DAVIS 
Dead Citi.es 
The New Press, NY. 2002 
ISBN 1 -56584-765-2 
432pp+x. cloth. illus. $27.50 

Cities are chaotic, non-linear systems and 
appropriately, so is this book. Ranging over a 
vast terrain from the gritty industrial waste
lands of southeast Los Angeles through the 
moonscapes of the Great Basin's nuclear 
wastelands on a cosmic journey around the 
planet's Phanerozoic Cratering Nodes (clusters 
of celestial object impacts) towards a post
apocalyptic ramble through the ruins of 
London and San Francisco, Mike Davis 
delivers another tour de force. 

The author of the highly recommended 
Ecology of Fear: Los Angeles and the 
Imagination of Disaster, and four other 
books gives us a meditation in four parts on 
the history, psyche, body, and catastrophe of 
the metropolis as we enter the third 
millenium. 

Reading Davis is like viewing an X-ray of 
the dark American soul. Carried along on a 
torrent of memorable prose and graphic 
images, the reader can scarce imagine the next 
tum of each page. Following his insatiable 
intellectual curiosity we delve into the macabre 
links between Utah's Dugway Proving 
Grounds-a bacteriological, chemical, and 
radioactive desert where stands an exact replica 
of German worker tenements ca. 1943-and 
the firestormed ruins of Dresden, Hamburg, 
and Berlin. This early fruit of Hollywood's 
cooperation with the oil industry (we are 
witnessing the latest round 60 years on . . .  ) 
appears on first reading to be bizarrely 
stochastic, a fascinating chapter strewn 
randomly between accounts of drowned 
Hawaiian schoolchildren, leukemic Mormons, 
and sociopathic casino developers in Las 
Vegas. 

And yet there is more. The middle of the 
book descends, by way of savage film criticism 
i�to a maelstrom of political intrigue as Davis 
plots the entropic progress of central Los 
Angeles over the past century in gruesome 
detail. Landscapes are immortalized, then razed 
in a fast-forward loop that seems to feed ever 
faster on itself. Tragedy becomes farce as we 
read of the subway project that literally eats the 
cityscape. At the hands of a lesser writer, this 
unravelling tapestry might have degenerated 
into a meaningless tedium of cutthroat politics, 

but Davis, having grabbed the reader's 
attention, doggedly refuses to let go, and 
succeeds in pulling us through the collapsing 
subway tunnel of elite L.A. 's corporate greed 
into the real flesh and blood world of the 
neighborhoods on whose backs the megalithic 
spectacle of central city has been borne. Teen 
riots, black and Latino gang warfare incubated 
in the city's prisons, white flight, and 
Reaganomic reaction have created a witches' 
brew of violence, racism, and a desperate 
downsizing of citizenship. These painfully 
perplexing human stories ground the narrative, 
but give us no comfort. 

And as if to put this film noir drama of 
Pacific Rim capital and labor into a truly grand 
perspective, Davis·launches into a brilliant, 
tightly argued examination of non-linear, 
dynamical systems (chaos theory) through the 
lens of an emerging synthesis of geology and 
astrophysics. Buckle your seat belt! My head 
was spinning after reading this section-in a 
good way. Asteroid and comets a part of the 
geomorphic system; non-earth objects (NEOs) 
driving plate tectonics; evolution fueled by 
cataclysms at a periodicity of 30 million years; 
the Earth's Meridional Gravitational Keel-a 
core anomaly that pulls unstable space detritus 
into predictable landing zones; the improbable 
historicity of the solar system. Are you ready? 
Can you spell 'singularity'?  

The book's pastoral fourth movement 
presents a natural history of "dead cities." Seen 
first in the mind's eye of futurists and artists at 
the turn of the 19th century and later by 
pioneering ecologists at the mid-point of the 
20th, these imagined landscapes spring to life 
as we are brought full circle to the dead 
imperial cities of post-WWII Europe. Ah yes, 
Utah . . .  "Bomber ecologies," in the working
class suburbs of Berlin and central London 
have spawned recombinant ecosystems of 
dramatic power and diversity, where unlikely 



combinations of "ruderal" plants and feral zoo 
animals have taken hold or been consumed by 
refugees of planned malevolence. Can the 
States be far behind? 

"And even at the threshold of a new 
millenium, America's 'age of rubble' was far 
from over." He goes on to write: 

"Can environmental science add anything 
to our understanding of this catastrophe? (of 
the destruction of core American cities since 
1945) Geomorphology, in fact, offers 
apposite epistemologies for sorting out the 
tangled causes of ghetto landscapes. Urban 
dead zones, first of all, illustrate a basic 
postulate that geomorphologists call 
equifinality: different processes producing 
essentially similar landscapes. Indeed 
process can never be simply read off from 
form. It would thus be a fallacy to assume 
from appearance alone that Newark and 
Detroit were actually carpet-bombed from 
20,000 feet, or, for that matter, devastated 
by mega-earthquakes. In the same ·vein, 
geomorphology asserts that real landscapes 
are always the complex products of several 
or more processes (tectonic and erosional) 
operating at different tempos and scales. 
Presumably this should be as true of 
• ground zero' landscapes of the circa 1 970s 
ghetto as of mountain ranges or sea 
terraces." 

A short coda skims over the topology of 
imminent environmental collapse with a brief 
focus on the weather-related devastation of two 
modem First World cities in 1 998. Auckland 
succumbed to heat as its power grid, privatized 
and starved of maintenance, melted down, 
while half a world away, Montrealers shivered 
under a blanket of freak ice for over a month: 
North America's new electricity barons 
reduced to desperate measures by candlelight. 
Woe betide the complacent. 

I found this astonishing book extremely 
insightful and recommend it highly to all 
teachers of urban permaculture. We have 
barely begun to conceptualize the dynamic 
urban landscapes of the contemporary world, 
where, Davis points out, most of the surplus 
energy harvested by humans for the biosphere 
is now focused. Dead Cities roams the 
landscape of the disintegrating metropolis, a 
seventh-order human settlement collapsing 
worldwide from toxicity and a withdrawal of 
energy as we enter the post-fossil fuel age. 
Here we find all the arts and sciences arrayed, 
their barriers firmly pulled down: history, 
psychology, sociology, cinematography, 
landscape ecology, geology, and in the brilliant 
table titled "Earth as an Open System," a 
schematic ontology for a non-linear world that 
"completes the Copernican Revolution." Not to 
be missed! 6 

A Bug's-Eye View of History 
review by Peter Bane 

WILLIAM H. McNEil,L 
Plagues and Peoples 
Anchor Press/Doubleday. Garden City, 
NY. 1976. 
ISBN 0-385- 1 1256-4 
369 pp + viii. cloth. 

I happened on this work in a used book store 
in a big Midwestern university town last year, 
and it turned out to be a excellent read and a 
valuable addition to my collection of ecological 
literature. McNeill was an award-winning 
historian at the University of Chicago, who 
would-if he's still alive today-be eighty-six 
years old. Though the book is undoubtedly out 
o_f print, it should be available in most larger 
libraries or through interlibrary loan. I recom
mend it to history buffs and ecologists alike. 

MacNeill startled most of the 70s literati 
with his thesis, published in this book and fully 
informed by the then new ecological parac,ligm, 
that history had been driven far more power
fully by unseen microbial predators of humanity 
than by its more conspicuous macro-predators, 
the imperial and military elites of civilization. 

The bacteriological and viral past of 
humanity is of course difficult to read· from 
archaeological records, yet McNeill argues 
logically from environmental evidence about 
the likely scourges of various early humans: 
riverine civilizations throughout the Old World 
were probably plagued by water-borne 
parasites such as schistosomiasis, which had 
certain predictable consequences that limited 
the power of the state apparatus resting on the 
affected populations. Early Chinese, Greek, 
and Japanese histories begin to chronicle 
outbreaks of disease, some of which can be 
convincingly identified with familiar modem 
epidemics such as measles and smallpox. 

Re-intepreting various turns of history as 
breakthroughs in the control or adaption to 
disease, he posits the merging of the four main 
Old World disease pools around 1000-1200 
A.O.: the Roman/Mediterranean, African, 
Indian, and East Asian. This had everything to 
do with levels of contact, which were of course 
influenced by technologies of shipping and the 
horse, and with population densities. A critical 
point in the growth of all civilizations has been 
to reach that level of population density where 
formerly episodic diseases become perma
nently established-this requires an effective 
population in close contact of about half a 
million. With such a reservoir, even the most 
dangerous diseases don't entirely bum 
themselves out by killing all their victims, but 
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rather mutate into Jess virulent forms: the 
remainder of the population gradually acquires 
immunity as all are exposed early in life to the 
microbes. Since children are more easily 
replaced than adults, a society that has 
achieved this adaptation has made a great step 
forward in coping with formerly devastating 
environmental limits. In this way serial killers 
like measles became routine and minor ailments 
of childhood, though they later went on to 
devastate susceptible New World populations. 

Adaptation to formerly deadly diseases Jed 
to greater health and vitality in rural populations 
and therefore directly to the initial growth in 
productivity that fed the Industrial Revolution. 

The converse appear also to have been true. 
On the Indian subcontinent, the exposure of the 
agricultural empires of the Indus valley to 
contact with Dravidian cultures of the jungles 
to the south ensured a higher level of pathology 
(tropical environments breed pathogens much 
faster and more virulently than arid ones), 
which, sapping the vitality of the peasantry, 
prevented the Indian elites from extracting 
sufficient energy to repel a continuous 
succession of invaders from the northwest. The 
Chinese, on the other hand, with their center in 
the cold and arid Yellow River valley, did a 
better job of maintaining their political and 
cultural integrity against equally ferocious 
nomadic enemies. Despite this success, 
breaching the (putative) environmental disease 
barrier of the subtropical Yangtze River region 
took the Chinese until the second millenium 
C.E. , ten centuries after political consolidation 
in the N9rth. McNeill develops this dialectic 
between micro- and macro-predators through
out the book. 
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The forensic work gets more interesting and 
detailed as we approach the modern era. The 
epidemiology of the bubonic plague, a scourge 
against which humans have not yet adapted, 
reveals its spread to alternate hosts in rodent 
colonies over most of the world. Even before 
science had identified the microbes involved, 
traditional hunting cultures in North Asia 
developed effective behavioral adaptations that 
limited their exposure to the plague organism 
endemic to certain fur-bearing rodents. 

Though not a common source of human 
infection, these reservoirs are now widespread 
on all the continents (seagoing rats too profited 
by the Age of Exploration), and represent both 
an historical barrier to settlement in certain 
areas, and a future threat should certain 
behavioral or public health barriers break 
down. 

Though medicine was historically ineffective 
in stemming disease, scientific research 
brought advances to the West in the 19th 
century, the chief fruit of which was improved 
public sanitation. Advances in medical 
understanding and in communications 
contributed to an heroic and coordinated 
intervention by public health authorities 
worldwide to stem an incipient global 
pandemic of plague in the late 19th century just 
as steamships were making round-the-world 
transmission of disease agents possible for the 
first time. The implications for the present era 
of mass air travel are obvious. 

McNeill speculates on the relative power of 
certain of the world's great religions to meet 
the sociological challenges of disease-ridden 
environments. Christianity, with its profound 
tradition of hospitality, or care for the sick and 
needy, and Buddhism, with its explanation of 
suffering, both prospered and spread during 
epochs when sudden and inexplicable death 
was commonplace in their respective cultural 
spheres. 

We learn of an unexpected link between 
"modem" agriculture and epidemic disease. 
The growth of industry in Britain had much to 
do with increases in the productivity of 
agricultural labor, which released peasant labor 
to work in factories. The 17th century saw the 
widespread adoption of legumes and turnips as 
an alternative to fallow that both interrupted 
the weed cycle and (critically) produced a 
winter ration for cattle, thus allowing an 
historic increase in their numbers. Not only did 
an increased supply of meat and milk likely 
improve the immunity of the population, but 
the increased number of cattle provided a 
preferred blood supply for the anopheles 
mosquito. The malaria plasmodium, however, 
for which the mosquito is a vector, and which 
hitherto had affected rural populations 
througout northern Europe, was unable to 
reproduce through the blood of cattle. Com-
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bined with enclosure, which interrupted the 
spread of animal diseases (some of which also 
affected humans), the cattle-instituted break in 
the cycle of malaria infection in Britain 
liberated more energy for industrial develop
ment. Perhaps not coincidentally, the 1 8th 
century in Britain is still regarded something of 
a "golden age" of prosperity. France in 
contrast, during the same period had no 
enclosure, nor any large-scale movement 
toward crop rotation, and continued to suffer 
from widespread malaria. Was the Revolution 
avoided in Britain because of turnips, alfalfa, 
and cattle? Are we speaking English today for 
the same reason? 

McNeill is a excellent writer whose stylish 
and very literate usage of words is a pleasure to 
read. The text, imbued with a formal sensibility 
that has nearly vanished from contemporary 
writing, is neither stuffy nor archaic, but crisp 
and resonant. I'm sure this sort of history has 
passed out of sight of most pennaculture 

Clues to the Invisible 
Landscape 
review by Peter Bane 

CONNIE BARLOW 
The Ghosts of Evolution: 
Nonsensical Fruit, Missing 
Partners, and Other Ecological 
Anachronisms 
Basic Books. NY. 2000. 
291 pp + xii. paper. illus. $ 1 8.00 

Connie Barlow has brought to the popular 
imagination a valuable thesis of modern 
evolutionary work: that a number of character
istic North American fruits and nuts are 
"widowed," bereft of their partners in evolu
tion, the recently vanished megafauna of the 
New World. These plants, trees mostly, include 
some of the more interesting species for 
Permaculture design, because they long ago 
developed rich fruiting bodies to attract large 
seed dispersers: mammoths, mastodons, giant 
sloths and camels, and others, which no longer 
fill the niches these fruits offer. Humans, and to 
some extent our domestic livestock, have been 
among the primary beneficiaries of this 
unexpectedly windfall. 

You know their names: honey locust, osage 
orange, paw paw, persimmon, avocado, 
Kentucky coffee tree, opuntia, mesquite, 
hawthorn, holly, and more. They are the best 
and most distinctive of our native fruits, rich 
sources of nutrient still. Behind this fascinating 
detective story, which originated in the work of 

readers, to our loss. McNeill's breadth of 
erudition and the fullness with which he 
integrates ecological literacy with historical 
processes bring light to a wide range of 
subjects. 

A point of great relevance that stands out 
from the many fascinating interpretations 
offered by this book is the observation that 
through most of history, the great cities have 
been places of regular and catastrophic 
population collapse. Not until the late 19th 
century brought advances in sanitation did 
cities achieve self-sustaining populations. In all 
previous eras, continuous recruitment from the 
peasantry was necessary to maintain urban 
populations against the onslaught of pestilence. 
It might seem, in light of the conclusions of 
Dead Cities (also reviewed in this issue), that 
just as infectious disease cea�ed to be a major 
predator of urban populations, warfare and 
government (the means of the macro-predators) 
stepped into the breach. 6 

ecologists Dan Jantzen and Paul Martin, is a 
larger set of questions of course, among them 
what (or who) did in the megafauna. But that is 
a topic for another book. 

Barlow writes with passion and verve and 
with great propriety in handling the lineages of 
thought leading to the articulation of these 
ideas. This meticulousness, appropriate to a 
studied science writer, can be a little weighty at 
times, but her tales of her own researches, her 
clear prose and keen sense of excitement at this 
novel discovery, and the sheer preposterous
ness of tracking down vanished elephants 
enliven the book. 

The text is graced by the author's charming 
and artful photographs of seed, fruits, leaves, 
and branches, as well a� some odd photos of 
hedgeapples in mastodon jaws and woodcuts of 
extinct birds. 

Along with a deepened sense of the radically 
changed environment brought about by recent 
extinctions-and all that implies for the term 
"native," I took away from reading this book a 
much better understanding of plant-animal 
interactions. Barlow sets out in great detail the 
logic of plant reproduction: what can be 
inferred from the forms and content of fruits 
and seeds. Why, after all, do plants invest 
great amounts of energy in large fruits, pods 
with high sugar content, etc., which do the 
plant itself no good whatsoever? Clearly 
they are inducements; payoffs to partners in 
seed dispersal. And some of the largest 
fruits were made for some of the largest guts 
ever to have walked the surface of the 
Americas. 

We are living in a ghost landscape. These 
plants still expect the elephants, camels, lions, 
giant sloths and five-ton armadillos to return. 
They're waiting patiently. What should we 
expect? 6 



Better Off With Less 

review by Peter Bane 

RICHARD DOUTHWAITE 
The Growth Illusio1t: How 
Economic Growth has Enriched 
the Few, Impoverished the Many 

and Endangered the Planet 
New Society Publishers. revised ed. 1 999. 
383pp + xiii. paper. illustrated. 

Spurred by mounting evidence of global 
warming during the 1980s, economist and 
environmental journalist Richard Douthwaite 
set out to write a book about the conflict 
between economic growth and the environ
ment. The truth of this troubling nexus has 
been widely accepted for a generation with 
neither political nor intellectual resolution. 
Environmental critics of economic growth, 
who in the 70s won initial political victories 
implementing government restraints on 
industrial pollution, have largely failed to make 
the case before government and the general 
public that growth is itself the problem. Indeed 
recent years have seen the spread of such 
asanine concepts as Sustainable (sometimes 
"smart") Growth, Sustainable Development, 
and the like-with green lobbyists among 
their advocates-in the understandable but 
vain hope that growth can in some way be 
sanitized, stripped of its regrettable side 
effects. 

This book leaves the doubters among us with 
nowhere to hide. Douthwaite strips the fig leaf 
off the claims of growth advocates, showing 
with comprehensive documentation and 
thoroughly disarming reasonableness how 
growth has not only damaged the environment 
and degraded the quality of life, but has failed 
even to deliver the benefits which it is alleged 
to create: jobs, wealth, and prosperity. 

Growth, however, is an addiction. Because 
of the way profit is pursued, chiefly through 
labor-saving technology and restructuring, in 
the ordinary course of business, a pretty good 
clip of growth must occur simply for the 
economy to stand still-that is, to avoid rising 
unemployment. The author also points out that 
about 15-20% of every developed economy's 
output goes toward preparing for new eco
nomic activity: investment in plant and 
infrastructure. Absent a prospect of growth, 
these growth-supporting sectors would shrink, 
accelerating economic decline. Douthwaite 
sensibly concludes that we will not see politi
cians decrying growth anytime soon, despite the 
urgent need to dethrone this arch tyrant. 

How economic growth has enrir.hed 

the few, impoverished the many 

and endangered the planet 

Richard Douthwaite 

Though accepting the limits to growth, 
which had been demonstrated to the world by 
the eponymous 1973 Club of Rome report, 
Douthwaite believed, as he began the research 
for this book, that the effects of growth could 
be mitigated to preserve the benefits it had 
supposedly brought to the middle and working 
classes over the preceding half century or 
more. 

Describing his research into the doubling of 
national income in Britain between 1955 and 
1988, and its effects on the British people, he 
experienced, " . . .  quite a shock to find that 
almost every social indicator had deteriorated 
during the period for reasons I associated with 
growth. Chronic disease had increased. for 
example, crime had gone up eightfold, 
unemployment had soared and many more 
marriages were ending in divorce. Almost 
frantically I looked for gains to set against 
these losses." He goes on to explain, "The 
weight of evidence was overwhelming: almost 
all the extra resources the growth had created 
had been used to keep the system functioning 
in an increasingly inefficient way. The new 
wealth had been squandered on producing 
forklift pallets and corrugated cardboard, non
returnable bottles and ring-pull drink cans. It 
had built airports, supertankers and heavy good 
lorries, motorways, flyovers and car parks with 
many floors. It had enabled the banking, 
insurance, stockbroking, tax-collecting and 
accountancy sector to expand from 493,000 to 
2,475,000 employees during the 33 years. It. 
had financed the recruitment of over three 
million people to 'the reserve army of the 
unemployed.' Very little was left for more 

positive achievements when all these had taken 
their share." 

Douthwaite examines the historical context 
of growth through the Industrial Revolution 
into the post-modem era, finding that advances 
in social welfare run directly counter to epochs 
of economic growth: war, depression, anything 
else but growth, advanced the health, well
being, and economic stability of ordinary 
people throughout the 19th and 20th centuries. 
He explains the perverse action of growth on 
employment, and how economic growth forces 
the expansion of state expenditures. 

Two chapters examine the effects of growth 
on health, fanuly and community life (almost 
entirely negative), while two more detail 
damaging effects of growth on the environment 
generally, and the atmosphere and climate 
specifically. He then presents three case studies 
detailing modem economic histories for 
Holland, India, and Ireland which illustrate the 
general thesis set forth in the first half of the 
book. He concludes with a look at how growth 
might be stopped and stability achieved, 
particularly how population might be curbed 
humanely, and what we must do to rein in the 
growth juggernaut by exerting moral authority 
over the economy, in the words of Fritz 
Schumacher, "as if people mattered." 

This revised edition of the book preserves 
the basic argument of the 1992 edition, but 
updates the data following a decade of 
environmental decline, burgeoning population, 
and largely false economic growth. Though it 
wasn't apparent to many in 1999, when this 
book was re-issued, from the perspective of 
2003, we can easily see that most of the 
nineties boom was a sham, and the near 
meltdown of the Asian economies in 1 997 
far nearer the true story than Wall Street's 
heady expansion. 

Having read and liked Douthwaite's 1996 
book, Short Circuit, which he wrote as an 
expanded how-to manual for local economic 
stability, I was drawn to explore this rather 
different book. In The Growth Illusion the 
author writes on difficult matters in a graceful 
and personable style with great respect for the 
intelligence and humanity of the reader. A 
wealth of historical anecdote, clear charts and 
graphs, and a consistent practice of summariz
ing economics in terms of its effects on human 
welfare make this book a pleasure to read 
despite its rather sobering message. Even 
without the 258 endnotes and a bibliography of 
over 400 titles, there could be no doubt of the 
author' s extensive research and great erudition. 

I can 't recommend the book too highly. 
Please read it and share it with friends. 
Millions need to understand beyond a shadow 
of a doubt how growth is destructive and why 
we must bring it to an end. 6 
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First Principles of 

Sovereignty 
review by Peter Bane 

CHELLIS GLENDINNING 

Off the Map: An Expedition Deep 
Into Empire and the Global 
Economy 
New Society Publishers. Gabriola Island, 
BC. 2002. 
187 pp. + xvii. paper. 

"Empire begins with access to bargain 
basement land and materials. It is propelled 
forward by the destruction of sustainable 
lifeways and the generation of uprooted people 
despemte enough to work for wages. The 
process occurs both within the empire and at its 
edges: enclosure within, colonization at the 
edge. Then in due time enclosure and 
colonization meet up with industrialization and 
'free trade'." Thus Chellis Glendinning, 
ecopsychologist and lifelong political activist, 
deftly sketches the problem of the modem age. 

The author of three acclaimed books, 
Waking Up in the Nuclear Age, When 
Technology Wowids, and My Name is Chellis 
and I'm in Recovery From Western 
Civilization, Glendinning has written a 
riveting, wonderfully articulate SHOITT 
against the ravages of empire. Personal, 
powerful, and unflinching, it lays bare the 
deformed psyche of imperial ambition-the 
desperate insecurity that drives men to conquer 
and enslave others. 
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I couldn't put this book down. It's not a 
political rant, but rather transcends politics 
while dealing precisely with the matter of 
power: the look, smell, and feel of it. Out of 
her own ravaged childhood, the hard-won trust 
of her adopted chicano community in northern 
New Mexico, 30 years of political and social 
struggle, and an impressive array of historical 
research Chellis leads her readers on an eye
opening tour de force as she literally travels 
"off the map" by horseback through the 
mountains of what was once northern Mexico 
en route to a state of original sovereignty, 
something, she reminds us, that is ours to 
reclaim. 

Written as a series of vignettes strung 
together with poetically spare insight into the 
demons of domination, the text never lets 
down, but builds in a fearless crescendo: 
cartographic stream of consciousness becomes 
chronicle of empire becomes testimony to the 
mad inhumanity of globalizing man. 

If the phenomenon of globalization seems 
incomprehensible in its vastness and audacity, 
this book provides a remedy specific to the 
disease. Personal and particular without for a 
moment losing the many layers of depth 
required to maintain true focus, Off the Map 
tells us how the conquerors produce and 
reproduce and what we must do to get them 
out. . .  of . . .  our . . .  minds. 

"Nature's definition of nature is that every 
being, living and non-living, evolved and 
created, participates in the continuity of the 
whole. Imperialism's technologies, 
psychologies, and ideologies lunge like 
freeways toward the linear horizon, never 
knowing their place or purpose or end point, 
producing in their wake a disruption so 
massive it cannot be made sustainable." 

If we are to break free of the spell of the 
dominator culture, we shall need the power of 
poetry no less the humility to honor and serve 
the indigenous. Arm yourself with this book. fl. 

• • • from the Regions 
Permaculture at Heathcote 
Tom Hopkins 

H
EATHCOTE COMMUNITY 
continues to be a center for perma
culture activity in this region. The 

Greater Baltimore Permaculture Guild (GBPG, 
about 1 2  of us and growing) has been develop
ing Heathcote and other properties as permacul
ture demonstration sites. We offer annual HOl.D 
(Hands-on Leaming Demonstration) work 
events at each site. The public is invited and a 
small dose of permaculture theory is included 

Also, longtime Heathcote resident and 
GBPG member Dr. Karen Stupski has run two 
successful weekend-format design courses in 
the last year. The Rose Street Community 
Center, in one of Baltimore's toughest 
neighborhoods, hosted the first course. Three 
of the students earned graduate level academic 
credits towards a Masters degree through 
Antioch University in Seattle. The second 
course, taught in the fall of 2002, was centered 
at High Hopes Farm in R:isterstown Maryland. 
This property has potential to be a great 
educational site since it is very convenient to 
Baltimore yet has a lovely I 0-acre setting. 
Karen did the majority of the prepwork and 
teaching for both of these courses, but other 
area permaculturists also taught units and 
hosted field trip visits. 

Our other substantial ongoing project has 
been an effort to create a great "Intro to 

Permaculture" slideshow on computer. As an 
example, here is the URL for a Community 
Forestry presentation from Penn State 
University available as a free download: 
www.personal.psu.edu/users/w/a/war 1 14/ 
trees.ppt We are converting our favorites our 
"old fashioned" slides into digital images. If 
you have images to contribute, or suggestions 
for this initiative, please contact Tom Hopkins 
at riverpearl@supemetcom. We arc running 
this type of media at our ongoing presentations. 
Recently GBPG members have presented to 
landscape architects at U. of MD, to an Farth
save vegetarian group, and as part of a 
Sustainability series at Dickinson College. 

Heathcote is also still the home of the 
Eastern Permaculture Teacher's Association 
(EPT A). This organization remains dormant 
but could be revived if it would serve a useful 
purpose. EPT A may be the appropriate 
organization to sponsor creating teaching 
materials and support for widespread use, such 
as slide presentations. There has not been an 
EPT A sponsored permaculture convergence in 
a few years, and we have been wondering if 
there is interest out there for creating such a 
gathering at Heathcote or somewhere else. 
Please visit Heathcote's website at 
Heathcote.org, or better yet come and visit 
when you're in the area fl. 



A Storm of Butterflies 
Contra La Guerra 

T
HERE IS A PHRASE here in 
Argentina for someone who doesn't 
quite fit in: un bicho raro, a strange 

bug. Three days into the permaculture design 
course that I completed earlier this week, 
during a feedback session, many of the 
Argentineans in attendance used that phrase to 
describe a sense of difference, a sense of being 
somehow misplaced, that has pervaded their 
daily lives. They described themselves as 
'bichos raros,' now surprised to find them
selves suddenly within a small tribe of bichos 
rados, 24 (or so) of them for 24 hours a day; 
studying, eating, sleeping, conversing -
suddenly, each one not so strange. One of the 
gringos, I don't remember which, described 
that sensation of difference with a quote from a 
friend of hers: "I just want to know where my 
tribe is, and when they are going to come and 
find me." For us norte americanos too, we 
suddenly found ourselves unexpectedly found. 

And today, in Buenos Aires, there is a 
storm of butterflies. My friend Carla, who has 
lived here all her life, says she has never seen 
anything like it. It's been said that the wind 
from the flapping of a butterflies wings can 
create a monsoon half a world away. What 
wind brings these butterflies here, and what 
winds are they shaping? They are strange bugs, 
bichos raros, to be here in this time. What 
climatic change, what aspect of humanity's 
deep, wide footprint on the earth's biosphere, 
has shifted the broad migratory path of these 
thousands of creatures to lay across Buenos 
Aires? What plants will go unpollinated now, 

what birds more well-fed, which children will 
have some moments of excitement, joy, beauty, 
that they might not have, what monsoons will 
be kicked up in a progression of events that we 
could never trace back, but whose effects we 
will undoubtedly feel? We are shaped, 
constantly, and shaping, in ways that we cannot 
now sense, but that we are obliged to learn much 
of, if we would not welcome annihilation. 

The Hidden Factor 

One of the most profound and fundamen
tal factors that has shaped the post-indigenous 
cultures of our world is (as is so often the 
case) one of least visible to our untrained eyes. 
The factor I am referring to is this: The various 
cultures that make up what we think of as 
'civilization' have all developed their current 
forms in a period characterized by an incred
ible energy surplus. The time of energy surplus 
began around 10,000 years ago, with the 
advent of agriculture. With cultivation of the 
soil, humans began the process of systemati
cally liberating the solar energy that had been 
patiently stored in the topsoil of the planet, 
over millions of years, in the form of organic 
material and minerals. This energy has been 
used, sometimes more and often less effi
ciently, to direct the selection and growth of 
plants; i.e. to cultivate, to farm. 

It can be a difficult conceptual shift to 
think of agriculture in terms of the liberation 
and use of stored solar energy, and it helps me 
to think of the following two points: 1) Rich, 

fertile soil is the 
end result of a 
complex set of 
processes that all 
start with sunlight 
falling on the earth. 
The topsoil of (for 
example) the 
Midwest of the 
United States was 
incredibly rich and 
fertile 500 years 
ago (when �e 
conquest of the 
hemisphere by 
Europeans began). 
It was so because of 
the gradual action 
of natural processes 
over rnillions·-.of 
years: plants 

growing, turning solar energy into sugars using 
photosynthesis, drawing up valuable minerals 
from subsoil layers and/or fixing nitrogen from 
the air, dying and enriching the humus with the 
organic material of their bodies, nourishing 
animals who's manure further concentrated soil 
nutrients, etc. etc. Rich topsoil, then, is like an 
immense organic solar battery, storing in 
complex systems the energy of sunlight falling 
on the earth. 2) The functioning of conven
tional agriculture, especially industrial 
agriculture (and even, to a lesser extent, 
contemporary organic agriculture) is to deplete 
and exhaust the soil on which it depends. Not 
only to extract nutrients without replenishing 
them, and thus render fertile soil less and less 
so, but also to physically and quantitatively 
deplete it. The rich loamy topsoil of the 
Midwest, that was measured to be 7 feet deep 
at the time of European conquest, is now not 
only not comparatively barren in terms of 
natural soil productivity and health, but also 
measures out at somewhere around 7 inches in 
depth. 

So, if the topsoil of the temperate and sub
tropical regions of the world is an immense 
solar battery (as is the biomass of the tropical 
regions), then the battery has been reduced to 
less than a l 0th of its capacity in many regions, 
still less in others (such as the deserts of 
Central Africa, the birthplace of agriculture). 
Worse, it has been thus reduced in a rniniscule 
fraction of the time it took to for our biosphere 
store such a tremendous quantity of energy in 
the first place. 

This process of the systematic liberation 
of stored ·solar energy began to accelerate 
exponentially around 250 years ago, with the 
advent of the exploitation of fossil fuels, which 
represent an even more intense concentration 
of stored solar energy, also millions of years in 
the making-and being exhausted that much 
more rapidly. The widespread use of fossil 
fuels, foundation of the industrial revolution, 
has radically altered the lifestyle and physical 
culture of more or less everyone on the planet. 
Everything around us, every artifact and all the 
social facts of our societies, and we ourselves, 
are indelibly imprinted with these circum
stances of our creation-this incredible surplus 
of liberated energy. Virtually everything 
around us has been grown, manufactured, 
processed, transported, or all of the above, 
using extremely energy intensive processes that 
depend directly or ultimately on the widespread 
availability of fossil fuels. From the chair you 
sit on, to the computer, to your clothes, to the 
building you are in, to the infrastucture of the 
nearest town or city, to (in all likelihood) your 
upbringing, institutional education, hobbies, 
and livelihood, to the food that you ate today 
and to your relationship with your friends and 
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Setting up for a conference in Argentina. 



family, and thus to you yourself: all of these do 
or have depended on, and thus have been 
fundamentally shaped by, the plentiful 
abundance of cheap energy. 

The problem, of course, is that this period 
of energy surplus, this one-time-only exploita
tion of mill ions of years' worth of the work of 
our biosphere, is drawing rapidly, painfully, to 
a close. The evidence of this is all around us, 
and nowhere more so than in the Bush 
administration' s thuggish attempts to 
preside militarily, in brutal myopic  self
interest, over the coming period of turmoil 
and industrial collapse. All this to maintain 
the certainty that the bunkers of the white 
northern elite will be among the last to fail 
in the chaotic and inevitable transition from 
the age of energy surplus to the age of 
energy descent. 

And now, all over the Buenos Aires 
neighborhoods of Microcentro, San Tel mo and 
La Boca at least, there are butteflies every
where. There are thousands of them, about the 
size of a US fifty-cent piece, gray and brown 
on the underside of their wings, and orange, 
brown, black on top. They are flying in front of 
faces, alighting on walls all over, being killed 
in the careening pulses of traffic of the 
immense Avenida Nueve de Julio, swooping 
and veering unpredictably in one's path. They 
are not so dense as to impede the flow of 
pedestrian or other traffic with their spectacle 
(could they ever?); one has to stop for a 
moment, and look out acro�s the broad Plaza 
de Obelisko, to realize just how mauy of them 
there are, a very diffuse fog of bµtterflies 
settled over the urban landscape. Maybe the 
flapping wings of each delicate insect will 
engender storms in places and of intensities 
that we could never predict 

So I am thinking of the bichos raros, my 
compaiieros from the permaculture design 
course, and of the monsoon butterfly effect 
We are spreading out now, the bichos raros, to 
other parts of Argentina, Latin America, United 
States, Europe. We are in metamorphosis, 
seeking tribes of metamorphosizers, a current 
slowly gathering force as each new flow joins 
with it We are seeking to become a part of this 
thing we see happening, an emerging army of 
butterflies, strange bugs converging unexpect
edly on unlikely places, and learning now to fly 
with a monsoon under each wing. Gracias 
amigos, amigas. A 

Contra I.aGuerra is the nom de plume of 
one of Peter Bane's US students in the recent 
Argentine PDC. He 's been living in squatted 
bank in Buenos Aires, which is now serving as 
a community center. 
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Report from India 

Turning the World Upside Down 
Caspar Henderson 

A
S A DALIT, Lakshmi is at the very 
bottom of India's hierarchy of castes. 
But she is part of a movement in the 

tiny village of Humnapur in Andhra Pradesh 
that may hold the key to the future of sustain
able farming. In simple woven baskets and clay 
pots she stores more than 80 varieties of 
seeds-part of one of the richest and most 
diverse agricultural heritages in the world. 

Lakshmi manages the seeds for her 
sangham, a voluntary association of poor 
women. Her sangham is one of 75 such 
associations, each having around 60 families, 
in the Deccan Development Society (DDS). 
DDS is turning ecologically-smart, people
centered agriculture into living reality, and 
demonstrating daily that high-technology, 
capital-intensive farming is unnecessary and 
inappropriate for hundreds of mill ions of the 
world 's poorest people. 

Along with the community gene banks, 
which they stock and control, the women of 
DDS have established their own food security 
systems, with grain stores in each village which 
they manage themselves. To support their 
efforts, a local farm science center brings 
together traditional knowledge and helps 
develop fertilizers and pesticides from natural 
sources such as the neem tree. 

DDS has also built a "green school" where 
dalit children, who otherwise face a life of 
bonded labor, learn practical, income
generating skills as well as academic subjects 

that allow them to enter "mainstream" society 
should they want to do so. And DDS is training 
women in radio and video production so they 
can tell their stories to the wider world. Some of 
these new video makers are traveling as far as 
Peru to share their knowledge of ecological agri
culture, or permaculture, and to learn from others. 

At first sight, there could be few less 
promising environments for a sustainable 
agricultural revolution than the Deccan. 
Rainfall is sparse and uncertain. Most of the 
soil is poor, often only a thin layer of dust and 
pulverized laterite rock. Simi lar dryland terrain 
covers some two-thirds of lndia. So the success 
of DDS' s work holds lessons for vast areas of 
the country, as well as for many other parts of 
the world. 

Beginning with savings of as little as 5 
rupees a month (about US 25 cents), the 
women 's sanghams in DDS villages have 
gradually brought back into cultivation 
extremely marginal lands which before could 
barely yield more than 40-S0kg per acre. Now, 
the rejuvenated lands yield 200-300 kg of 
sorghum, 50kg of pigeon pea, 50kg of assorted 
pulses and amaranth, fiber crops, and enough 
fodder for two head of cattle per acre. To
gether, the DDS has generated the equivalent 
of thousands of new jobs over a decade, and 
earnings per acre increased up to 1 2  times, 
while eliminating the use of chemicals and 
increasing biodiversity. 

Initially, plants such as sunn hemp 
(Crotolaria 

Putting their heads together at an Argentinian permaculture course. 

juncea) are used 
to improve the 
soil. Large 
quantities of cow 
manure are also 
added to increase 
soil fertility. 
Simple earthen 
banks and rock 
dams help retain 
soil moisture. 
Water retention 
benefits not only 
the small holders 
themselves, who 
are often on the 
higher and 
poorer ground, 
but also their 
neighbors 
downstream, 



who find their wells fuller for a greater part of 
the year as a result. 

Crops are used in combination to maintain 
soil health. Typically, these include varieties of 
sorghum, a drought-tolerant crop which 
extracts nutrients, and leguminous crops like 
pigeon pea (Cajanus indicus), which add 
nitrogen to the soil. Manemma, a sangham 
member in the village of Gangwar, grows 22 
different crops on three acres: five varieties of 
jawar, black gram, green gram, and horse 
gram, finger millet, pearl millet and two 
varieties of foxtail millet, sesame, three 
varieties of pigeon pea, cow pea, field bean, 
and bindhi. There are also wild vegetables, 
which have been eliminated or made toxic on 
chemical intensive farms. Some wild plants are 
highly nutritious and are important for local 
food security throughout the year. Indian 
spinach, for example, is one of the richest plant 
sources of a Vitamin A precursor. 

"Almost all of what we teach are things that 
some local farmers have been doing in some 
form for centuries. All we have done is to put 
the knowledge together in easy-to-use form, 
and helped disseminate it more widely," says 
Suresh, chief scientist at KVK, the local farm 
science center. What is new is the way the 
center has collected and systematized best 
practices in indigenous knowledge. A non
pesticide management (NPM) system is 
promoted through a "mandala" display of seeds 
and treatments. The mandala portrays complex 
information and relationships in a way that is 
easy for literate and non-literate alike to 
understand. 

Along with community gene banks such as 
Lakshmi's, DDS rates its most important 
achievement as the creation of village-based, 
community-owned and managed, public 
distribution systems (PDS). These stock 
essential food grains produced by the sangham 
members, ready for distribution at affordable 
prices during lean times of year. The need 
arose because the government-owned PDS 
system has been a near disaster: it encouraged 
the purchase and consumption of rice imported 
into areas where it had never been a part of the 
staple diet. "Eating rice became fashionable," 

says Satheesh. "Communities that had thrived 
on a highly nutritious diet based on sorghum 
and millet switched over to a staple that was 

alien to them. Their immune systems were 
compromised and they were laid bare to 
diseases. Culture and food are inseparable. 
Denial of indigenous food is a political act, and 

we must become conscious of it." 
With a community-controlled PDS, 

traditional foods that were once almost 
forgotten have become again common in many 
households. Even though the rains are poor this 
year, the women's sangham in Eedulpally 

village will be able to feed their families 
without going into debt. But there is more to 
PDS than just having enough food to stay alive. 
"We used to be very lonely," says 
Sundaramma, a leader of the sangham. "We 
would work all day and then we would be 
alone in our houses in the evening. Now we 

meet, work, talk, and sing together. We share 
our burdens. Previously we didn't  even know 
what a bank was. Now we are talking with men 
and with people in higher castes. We have 
become ushar (alert, intelligent)." 

When they started the sangham in 
Eedulpally, the women could not even afford a 

second good sari. Now they no longer have to 
stay indoors while their clothes are drying after 
a wash, and, in addition to the food bank, the 
women of Eedulpally have been able to create 
a balwadi-a shady place for young children of 
sangham members to be cared for instead of 
having to sit out in the blazing sun all day 
while their mothers work in the fields. 

Over in the village of Basantpur the 
sangham has created a medicinal garden that 
can meet many of the essential health needs of 
the community. On just 5 acres (2 ha) of rocky 
ground flourish 45 or more species of shrubs 
and trees, such as gooseberries (high in vitamin 
C) and neem, whose leaves are used to treat 
scabies and ailments of newborns and young 
mothers. Extracts from three plants are 
combined to make an Ayurvedic treatment 
effective against coughs, stomach pain, and 
various skin diseases, while pomegranate is 
used for loose bowels and dysentery. 
Bandagurja, applied to a snake bite, buys time 
to get the victim to the hospital. 

Mahatma Gandhi called dalit the "people of 
God." The women's relationship to the land is 
about more than producing food: it is a 
religious commitment, expressed in daily acts 
and in festivals through the year. In Medak 
district, seasons are interpreted as a state of the 
earth goddess. "When the streams and rivers 
flow full, Mother is bellyful and flows in 
content," they say. ''When land is replete with 
diverse crops, Mother is heavily pregnant. When 
the ear-heads are forming, Mother is in birth 
pangs. When seed formation is taking place, 
Mother is breastfeeding her children." 

One of the greatest challenges is to equip the 
rising generation of children with the confi
dence and skills to defend their culture and also 
be capable of dealing with the modem world. 
To this end, DDS founded a "green school" or 
Pacha saale in 1993 to give a second chance to 
local dalit who either never had the chance to 
go to government schools or had to drop out 
because of poverty. Every aspect of the school, 
from its physical structure to its curriculum, 
reflects a philosophy of self-reliance and 

environmental protection. Its buildings were 

made with local rock, without costly resources 
such as wood and cement. These cost less than 
half the average of new buildings in the area, 
and are cool even on the hottest day. "We are 
questioning the construction of knowledge," 
says Satheesh, Director of DDS. "The normal 
assumption is that it flows down from those 
with higher education. Here we see much of 
that reversed." 

Another crucial battle for DDS is with, and 
for, the media. In Andhra Pradesh, as in most 
of India, television and radio tend to reflect 
official policy in favor of high-tech agriculture. 
In response, DDS has trained some sangham 
members in radio and video production skills 
so that they can make their own programs. 
"With video we can express ourselves," says 
one determined young woman. "When 
outsiders make films about us, they don't 
understand what we're saying. We know our 
own stories." 

The women of DDS have shown they can 
produce more and healthier food from the land 
with fewer inputs than the methods touted by 
so-called modernizers. They have reversed the 
degradation of natural resources, increased 
their resilience to adverse event�, and created 
strong, supportive local groups. Others are 
following their example, and they have won 
respect from scientists, economists, and other 
professional elites. 

Says Lakshmi: "When we ate hybrids 
("green revolution" crops) we found they made 
our skin itch terribly. The cattle did not relish 
the fodder from these crops, and did not thrive. 
Hybrid sorghum extracted too many nutrients 
from the soil, leaving it dead. With genetically 
engineered crops we would have to purchase 
many different inputs. The technology would 
come with many uncertainties and hidden 
costs. This year the rain is scarce. But even 
without good rain we are still hopeful of a crop 
because our varieties can withstand drought, 
and, thanks to all the manure we add, the soil is 
full of life. Whenever rain comes, life will 
return, and some of our crops will pull through 
because we have such variety. I have no 
interest in or need for genetic engineering 
because in my hands I have all these seeds, 
which I can also share with others. These seeds 
give us good, nutritious food and excellent 
fodder for our animals. We know them very 
well. We know our land very well." .1. 

The Deccan Development Society was the 
first organization in India to host permaculture 
training when they brought Bill Mollison there 
in the 1980s. The article above appears on the 
India Together website under the title "Turning 
the World Upside Down. " 
www.indiatogether.org/agriculture/dds/ 
upsidedown.htm. 
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Networks & Resources 
Toltec Wisdom Meets the Permaculture Path 

The Learning Center of Natural Design 
Kathryn Santoyo 

H
IDDEN ON a sunny slope in Los 
Osos, California, surrounded by 
ancient oaks, extinct volcanoes and 

coastal chaparral, grow the gardens of The 
Learning Center of Natural Design. The Center 
was built by artists and craftspeople and is 
surrounded by thousands of acres of coastal 
ecosystems complete with seasonal creek and 
water supplied from the year-round spring. 

For the past four years, Toltec teacher 
Victoria Fullerton has collaborated with 
landscape artisan Larry Santoyo to create the 
sanctuary-like learning center. Fruits and 
vegetables have been planted in gardens 
mimicking natural flow patterns cascading 
down the hillside. Rock walls and paths that 
meander throughout the property showcase 
wildflowers and rare native flora. In the 
center's meditation areas, art studio and retreat, 
local master carpenters have incorporated 
sustainably harvested timber and bamboo. 

Santoyo is also a veteran permaculture 
instructor and teaches ongoing courses in 
natural building and "HomeEcoSystems" 
design. Fullerton, having apprenticed with 
spiritual teacher Don Miguel Ruiz, author of 
The Four Agreements, i s  a teacher of the of 
Toltcc wisdom, which holds that "everything is 

a manifestation of the one Ii ving being" and that 
we too are in "everything-every human, in 
every animal, in every tree, in the water, in the 
rain, in the clouds, in the earth." Santoyo 
believes that permaculture is the natural 
complement to that vision. "Leaming that when 
we heal the earth, is when we most heal 
ourselves" he says, "is the best of all worlds." 

Santoyo is also creating a network of 
"micro-villages" and sister learning centers up 
and down the west coast Construction in 
Southern California's San Diego county is 
already underway. 

The Learning Center offers classes, 
workshops, spa treatments, organic bed & 
breakfast, special events and earthen oven 
cooking demonstrations. The Center offers 
herbs, flowers, and produce, organic bath and 
body products, open-pollinated seeds, and rare 
fruits from i ts on-site nursery and cottage 
industry programs. Students, apprentices, and 
volunteers can come to learn, work and play in 
a natural garden setting. 

The Learning Center of Natural Design is 
open to the public on the first Saturdays of 
each month. For more information and 
reservations for special events see 
www.earthflow.com or call 800-469-5857. l:,. 

Students and volunteers enjoy an earthen oven baking party at The Center of Natural 
Design s FlashPoint Pizzeria. 
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Permaculture Credit 

Union Recognized by 

Community Investing 

Campaign 

T
HE PERMACULTURE CREDIT 
Union has been recognized by the 
Community Investing f'.ampaign, a 

project of the Social Investment Forum 
Foundation and Coop America, as one of I 0 
organizations that "best exemplify the building 
of economic opportunity and hope for 
individuals through community investing" 

"We are deeply gratified to have this kind of 
national attention focused on the work of the 
Permaculture Credit Union, which is dedicated 
to improving the lives of individuals and 
communities through a number of means, 
including environmentally focused lending," 
Permaculture Credit Union board member 
Susan Coulter said. 

Social Investment Forum Foundation 
President David Berge said, "We are honoring 
the Permaculture Credit Union today because it 
is an outstanding example of how community 
investing dollars can transform the lives of 
thousands of people in the United States. 
Americans who want to make a change in the 
lives of others need to understand that com
munity investing is a powerful and personal 
way to get the job done. Thanks to the PCU 
and other organizations like it, we are cleaning 
up our environment and improving our planet 
one community at a time." 

Also, the PCU is partnering with a credit 
union in California and will soon be able to 
make loans on mortgages, rainwater catchment, 
home energy efficiency systems, solar heating 
and electricity systems, landscape, and car 
loans. We offer a 0.75 % discount on loans for 
earth friendly projects and Earth friendly car 
discounts. Two types are available, 0.75% for 
vehicles with 35mpg or higher average and 
1 .5% for vehicles with 45mpg or higher 
average(which is usually the hybrid cars. 

We now have members 413 and assets of 
$2,054,603. Join the only Credit Union that is 
based on permaculture principles and ethics. 
Become a member for $5 membership fee plus 
a $50 share deposit 

Contact the PCU to inquire about loan 
programs. Please call us at 505-954-3479 , toll 
free 1 -866-954-3479 or FAX 505 424 1 624. 
Visit us online at www.pcuonline.org, email 
perma@pcuonline.org, or write to us. 
Permaculture Credit Union, 4250 Cerrillos 
Road, PO Box 29300, Santa Fe, New Mexico 
87592-9300. l:i. 



A Resource for Perennial Vegetable Information 

Eric Toensmeier 

P
ERENNIAL VEGETABLES play a 
crucial role in permaculture systems. As 
low-maintenance food crops, they have 

the potential to provide many years of harvest 
without much need for care or tillage. Yet, 
outside of the tropics, few permaculture 
systems are talcing full advantage of the 
opportunity these plants provide. 

For purposes of this article, perennial 
vegetables include: herbaceous perennial leaf 
crops like perennial kale and sorrel; root crops 
like yacon and groundnut; herbaceous fruits 
like chayote and pepino; perennial grains; 
aquatic crops like water lotus and water 
chestnut; and even trees with edible leaves 
such as linden and moringa. 

I started the Perennial Vegetable Seed 
Company in 1999 to promote these species. I 
found many people across the country were 
very interested in these plants, and were just 
waiting for information to get started. While 
the seed company is currently on hold, I am 
working on a new book about perennial 
vegetables. This book aims to popularize this 
important but underutilized group of food 
plants. For the first time information on these 
species will be pulled together in one place. 

That is where you, the permaculturist, come 
in. I have grown many of the hardy species, 
and seen and tasted others in various parts of 
the world, but much of my information comes 
from books. I want the book to include the 
experiences of gardeners from all of the US 
and Canada (and elsewhere!). 

I am asking everyone growing perennial 
vegetables to fill out a survey. Your experi
ences with growing and eating these plants will 
make this book come alive. I believe that 
together we can provide a tremendous resource 
to the permaculture community, and to 
gardeners everywhere. 

As a way of saying thanks, everyone who 
fills out a survey will receive $5 off a copy of 
Perennial Vegetables when it comes out in fall 
2004. My publisher Chelsea Green is not 
offering this - you have to order the book from 
me (via mail or through my website) to get the 
discount. It is slated for release in fall of 2004. 

The survey is posted on my website 
(www.perennialvegetables.com). If you are not 
hooked up to the web, I have included the 
questions here as well. Send me a letter with 
your response to the survey to: 5 1  White Loaf 
Rd, Southampton MA 01073. 

Perennial Vegetable Survey 

For purposes of this survey, a perennial 
vegetable is anything that lives three years or 
more, and that is eaten like a vegetable. Many 
gardeners grow perennials that are not hardy in 
their climate, by growing them as annuals or by 
storing tubers indoors over winter. This book 
will cover appropriate species for all of the US 
and Canada, including Hawaii. That range 
includes most of the climate types of the world, 
so I am glad to have your information 
regardless of where you live. 

Please respond to each question. Please fill 
out question six once for each of your favorite 
perennial vegetables. I have given my own 
sample answers to each question. 

1) Please list your name and contact 
information. 

Eric Toensmeier, 5 1  White Loaf Rd, 
Southampton MA O 1073 USA, 
toensmeier@hotmail.com. 

2) Give a brief overview of your regional 
climate and site conditions. 

I live and garden in western Massachusetts, 
USDA zone 5 or 6 (temperatures have reached 
-18F). We have long, cold winters and hot 
summers. Snow often insulates dormant 
perennials in winter. We usually get plenty of 
rain all year except in July and August. My 
garden·has decent soil with straw mulch beds 
and includes both sunny and shady areas. 

3) What pere1111ial vegetables have you 
grown? Include successes and failures. Include 
Latin name if you know it. 

These are the species I have the most 
experience with. Many more are still in early 
experimentation or planned for this year. 
Species with an "*"are unreliably/uncertainly 
hardy or are grown as annuals. 

Welsh Onion 
Egyptian Onion 

Allium fis�ulosum 
Allium x proliferum 

Lovage Levisticum officinale 
"Red Rib" Chicory Cicorium intybus 
Sunchoke Helianthus tuberosa 
Malabar Spinach* Basella alba 
"Daubenton's" Kale* Brassica oleracea 
"Walking Stick" Kale* Brassica oleracea 
"Western Front" Kale* Brassica oleracea 
"9 Star" Broccoli* Brassica oleracea 
Sea Kale Crambe maritima 
Turkish Rocket* 
Sea Beet 
Good King Henry 

Bunias orientalis 
Beta vulgaris maritima 
Chenopodium bonus
henricus 

Chinese Yam Dioscorea batatas 
Groundnut Apios americana 
Earthnut Pea Lathyrus tuberosus 
Chinese Artichoke Stachys ajfinis 
Gumbo Leaf Malva moschata 
"Varimontra" Rye Secale cereale 
"Jefferson" Wheat Triticum aestivum 
Perennial Com* Zea hybrids 
Perennial Sorghum* Sorghum hybrids 
French Sorrel Rumex acetosa 
Mountain Sorrel Oxyria digyna 
Per. Miner's Lettuce Montia siberica 
N. Zeal. Spinach* Telragonia 

tetragonioides 
Stinging Nettle Unica dioica 
Salad Burnet Sanguisorba minor 

4) What are your favorite perennial 
vegetables? Why? 

For greens I like Malabar spinach, 
Daubenton' s kale and western front kale, sea 
kale, sea beet, good king henry, gumbo leaf, 
sorrel, and nettle (cooked!). Lovage is great in 
the spring. Love the scallions from Welsh and 
Egyptian onions. For roots I like sunchoke and 
groundnut best. Earth chestnut looks like it is 
going to be a productive crop, the roots taste 
good and the flowers are great for attracting 
beneficials. If Dorbenton's overwinters for me 
this year it will be my overall favorite, the 
leaves are great and it makes a big multi
stemmed bush! 

5) Your least favorites? Why? 
Don't like New Zealand spinach much for 

flavor. The variety of "Walking Stick" kale I 
have tastes terrible and gets bad aphids. 
Earthnut Pea is hard to harvest. I hate the flavor 
of salad bumet. Hardy perennial ground cherry 
turned out to have tiny small seedy fruits, 
unlike the very tasty annuals I was familiar 
with. It is also pretty aggressive. 

6) For each favorite, please answer the 
following questions: 

(I will just include one example. Please do this 
for as many as you like, especially for favorites.) 

a) Name the vegetable and say why it is one 
of your favorites. 

I love good king henry. It is so reliable I 
never have to pamper it at all and it just keeps 
on growing. It is a fine cooked green too. 

b) Describe the cultural practice you use to 
grow the plant. Mulch? Sun or shade? Pond? 
Hardy for you? Grow as annual or save tubers 
during winter? Protected microclimate? 

I grow it in partial shade with straw mulch. 
Totally hardy here. 
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c) How has this plant performed in your 
garden or 011 your farm? Please describe any 
major pest, disease, or fertility problems. Does 
it compete well with weeds? Does it become 
aggressive or weedy itselj? 

Grows great, holds its own with most other 
perennials in polycultures. Plants too close to 
Jerusalem artichoke did not compete well. So 
far I have not had a problem with self-seeding 
but it set a lot of seed last year. 

d) Any reports on successful polyculture 
combinations? 
It will stick its head up above anything wider 9" 
tall and not be bothered It has combined well 
with clammy ground cherry and lemon balm. 

e) Talk about eating it. What parts do you 
like to eat? Describe the flavor. Any tips on 
harvest, cooking, serving suggestions? 

I eat the leaves in mixed cooked greens and 
like them a lot They taste unpleasant when 
raw. I have heard that the shoots are edible and 
will try them this year. 

./)Any successes.failures, warnings, or tips 
you would like to share with other people who 
want to try to grow the plant? 

It is always very tiny the first year from 
seed, and takes off in subsequent years. 

g) Any recommended cultivars or varieties? 
Nursery or seed companies you recommend? 

Pretty widely available. 
Thanks for your help! t:. 

New Book from UC 
Santa Cruz 

Drawing on 35 years of teaching organic 
farming and gardening, the staff of the 
University of California at Santa Cruz Farm & 
Garden Apprenticeship Program and seven 
invited authors have developed a resource for 
instructors based on the skills and concepts 
taught in the six-month Apprenticeship training 
program. Teaching Organic Farming and 
Gardening: Resources for Instructors, a 600-
page manual. covers practical aspects of organic 
farming and gardening, applied soil science, and 
social and environmental issues in agriculture. 
Units contain lecture outlines for instructors 
and detailed lecture outlines for students, field 
and laboratory demonstrations, assessment 
questions, and annotated resource lists. 

Although much of the material has been 
developed for field or garden demonstrations 
and skill building, most of the units can also be 
tailored to a classroom setting. 

Price $45. Make check out to UC Regents. 
Price includes tax and shipping (binder not 
included). Questions should be directed to 
TrainingManual@ucsc.edu 

Available from CASFS, 1 156 High St., UC 
Santa Cruz, Santa Cruz, CA 95064. t:. 
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Peace in San Diego 
The San Diego Permaculture Center, a 

project of the San Diego Economic Conversion 
Council, seeks to promote "peace through 
permaculture." They are collaborating with 
other local groups to create a school-commu
nity garden at a local elementary school, with 
the vision of creating neighborhood jobs for 
school-community garden co-ordinators city
wide. They also offer permaculture workshops. 

San Diego Pennaculturc Center, 4452 
Park Blvd., Suite 205. San Diego, CA 921 16. 
61 9-298-8879 t:,. 

Canadian Swale 
"The Swale" is a Canadian pennaculture 

newsletter created to exchange ideas and 
support following a permaculture class in 
Ontario. It features articles on subjects ranging 
from weeds to community gardens to "green" 
household cleaners, and has excellent lists of 
courses, events, and websites. 

Contact: ronamontreal@hotmail.com. 
Rona Fraser, 3 1 6-4045 Blvd. St. Jean, 
Dollard-des-Onneaux, Quebec, Canada 
H9F I X3. A 

New Web Resource for Permaculture Events 
Mark Olson 

Anyone who has searched the Internet for a 
list of permaculture events has probably 
noticed that there aren 't any websites that 
contain a thorough list of permaculture 
opportunities on the planet, or even within a 
single country. Most sites only list the even� at 
their venue. Even this is challenging enough, 
since most permaculture folks (myself 
included) would rather be planting trees than 
programming html. But what is a person in 
North Dakota to do when s_he wants to compare 
opportunities in California, Australia, and 
Costa Rica? Must she scour Google and 
Yahoo, comparing dozens of separate websites 
for days, or can there be one website that lists 
all relevant ones at once, side by side? 

Frustrated by this problem 5 years ago, I 
attempted to centralize some pcrmaculture 
information by putting together an enormous 
list of permaculture-related links on the 
La'akea Pennaculture Gardens website, 
www.permaculture-hawaii.com. At the time I 

was proud of this accomplishment, even 
though it was just a list of links and not a list of 
events. Now, however, it seems like a 
behemoth of links, and a form of cruelty to 
tempt someone to wade through all of it, 
particularly since I've never had the time to 
update it. My experience with this link list 
drives home the lesson that those who try to 
keep a list of permaculture events beyond their 
own immediate interests will do so at their 
peril, inheriting more of a historical record of 
garden potlucks than a listing of future events. 
Many have recognized this fact and have tried 
to provide such a source, but as long as their 
attempts (like mine) relied on manual human 
input rather than an interactive database, the 
task was simply an unsustainable one. 

Having licked my web wounds and learned 
my lesson, in December of 2002 I designed and 
created a real solution to this problem that I 
hope will be a great benefit to the pennaculture 
community: a user-friendly database-driven 

website that allows people to list 
World Permact,1l�re l!venta and search for any pennaculture 

event, teacher, or place anywhere 
in the world. I will explain many ( S.•rch for All l'rml•cultun, £vents_; 

or Seard! for events that mut the following mtlerla: 

e D;ite: 
•-AND--

0 L.ocatton: ! Lukt1 P<rma,ulture Cordons 

O U.S. State; CE[fil O Pnwince (CA/AU); l Ai . �'I 
O �lon: l ._ Pa_,,...if_,. __ �.

'-'
•·J (USA only) 

e Country. fiisA- --->;] 
O Continent: �'" ID 
0 Oillllllte: 

--AND--
e Format: ! P<tmacvltu"' Dufgn Cot1rH 

0 Instructors: { Heme_;,, Toby r:j 

( S.ard! fo< • ,.rmaculture E..,;t Using Abov• Criteria ) 

The search for pennac11/ture events j11st got easier. 

of its features below. 
Listing Events 

My primary goal for this 
project was to create a database
driven website that made listing 
and searching for pennaculture 
opportunities easy and intuitive 
for everyone and that did not 
require time and effort from me or 
anyone else. Your events are 
listed instantly. Even if everyone 
at La'akea and myself left for a 3-
month vacation in Asia, you could 
add events to your heart's desire 
and they will show up from the 
moment you click "Add." I think 
of it as a permaculture garden 

! croi,;a/subtrap�a ?: I 

________ -_i.y_,• f 10-Zl d.-,s t;,J 



where seeds of information get planted-the 
site supplies the soil, you supply the seed, and 
designer becomes recliner. 

Events are listed (and updated) by the 
people most motivated to have the event listed, 
not someone like myself affiliated with the 
website but not the event. Since the event
makers do the data entry, event listings can 
become far more extensive and updated more 
quickly than if a single person had to copy all 
of this information onto the website. 

With this principle in mind, the site is 
designed such that Events can be listed by 
under Sites and Teachers. After you enter your 
event(s), you may add more events or update 
any event you have already listed. Old events 
are never deleted by the system, but only 
events after the current date are displayed in 
search result listings. Thus, you may recycle an 
event from last year simply by going to that 
event and updating the date information. 
Searching for Events, Teachers, & Sites 

You can search for events under Date, 
Geographic Location, and Event Characteris
tics (Format and event length, or Instructors). 
This instructor list is not a list of all the 
instructors involved in catalogued events, since 
persons from the Site can list an event. 

Some people may not be too particular 
about their search, so a "Search for All 
Permaculture Events" button is included at the 
top. Events are listed chronologically, 
beginning with current events. No past events 
are listed (even if a past date was selected 
during the search). Each listing has a "More 
info" link that when clicked on opens up a 
small window with more extensive (length 
unlimited) information. The Location pull
down menu includes only those locations that 
have listed events. 

In addition to being able to search for 
permaculture events, permaculture teachers and 
sites can be searched for as well. Sites can be 
searched for using the same criteria used to 
search for an Event, and Teachers can be 
searched using first and last name, and state/ 
province. 
Pennacullure Graduates Directory 

In the last issue, Michael Kramer men
tioned putting the American Permaculture 
Directory on-line. Currently, the La'akea 
website contains a La'akea-graduates-only 
directory in the "Graduates Area." In my 
original plan, I intended to include graduates 
from all permaculture courses worldwide. In 
contrast to a printed directory, an online list 
would be more accessible, easily updated, and 
extensive (limitless). And just as La'akea 
graduates offer comments about the La'akea 
site, an expanded PDC graduates section would 
allow for Amazonesque links such as "See 
what other students have to say about this site/ 

teacher" when a search result page lists that site 
or teacher. However, since the folks at 
permaculture.net have expressed interest in 
creating such an online directory, I have 
deferred this task to them and will include a 
prominent link to their site when they have 
made this service operational. (I have some 
concerns here about technical compatibility, 
since permaculture.net relies on Microsoft 
products, while I have avoided their use 
entirely) 
Classifieds, Personals, and More 

I hope to add a permaculture classifieds 
section and a permaculture personals section on 
this or some other website--all free with no 
limits, and all being handled quite sustainably 
by a database, just like everything else 
discussed above. In addition, and in line with 
Michael Kramer's suggestions, I would like to 
add educational materials. I welcome any and 
all comments and suggestions, and of course 
any contributions to make following-up on 
those suggestions possible are welcome too. 

Why is this service located on La'akea's 
website? As the person with the time, motiva
tion, and skills to make this, it was easiest to 
grow this on top of a site I've already built and 
for which there was funding. Also, since 
La'akea shows up in just about any 
permaculture search, it has the kind of visibility 
necessary to be a central information source. 
Lastly, it is far cheaper to have one database
driven website than two database-driven 
websites. 
Privacy 

The information entered into this database 
is never used for any reason other than its 
stated intent. Nobody's email address is 
bought, borrowed, or bottled by anyone for any 
reason. And because all email addresses can 
only be viewed by a search, computer 
programs that extract email addresses for 
spammers won't see email addresses listed here 
(like they do on almost all other permaculture 
sites). 

I invite you to use the site to list your 
events and services and to find others Its 
success depends only, and entirely, on it being 
used, so I encourage everyone to use it, so that 
we can begin to create a centralized informa
tion source for permaculture. Visit the site at 
www.permaculture-hawaii.com, and search for 
or list events by clicking under the words 
"Search for" on the top menu. 11 

Mark Olson, Ph.D., lMT, is a certified 
Permaculture Teacher, a licensed Massage 
Therapist, and a web developer, with a f'hD in 
Neuroscience arrd an MA in Education, 
currently residing in Hilo, HI. He can be 
reached at blissla11d@turquoise.net. 

EVENTS 
Permaculture Courses at 
Gaw Argentina 

Permaculture Design Course 
Dates: October 24-November 7 

Description: 14-day international Design 
Course with certificate. Though the course will 
be in Spanish & English, the foreign partici• 
pants will also have the opportunity to practice 
Spanish on a daily basis, and to experience the 
social and cultural context as well. Topics 
includes, Pc principles, patterns and cycles of 
nature, climate, soils, cul th uted ecosystem, 
energy, water, appropriate technologies, 
developing settlements, natural building, 
design strategies, ecovillage design, alternative 
economies and more. Lecture, discussion, 
hands-on practice, and design certificate 
requirements with mentored small group 
design projects. 

Instructors: Keith Johnson & Peter Bane, 
from Earthaven, Gustavo Ramirez from Gaia 
Argentina, and some guests. 

Cost: US$750, includes course 
tuition and notes, food and accommodation 

Advanced Course on Ecovillage 

Design 
Dates: November 9-14. 

Description: This program will expose 
participants to the full range of issues involved 
in creating sustainable human settlements. 
Topics include village principles, land selection 
criteria, vision and design, creating community 
glue, making and keeping agreements, budget 
estimates, management, size of groups and how 
they affect relationships, economy and 
dynamics, shaping the landscape, meeting 
infrastructure needs, sacred sites and spiritual
ity. Includes Ecovillage Design Practicum, a 
hands-on design exercise which includes field 
work. 

Instructors: Peter Bane Gustavo Ramirez 
and guests. 

Cost: US$400, includes course 
tuition and notes, food and accommodation. 

Contact: GAJA Association 
Almafuerte 1 732, 
San Martin, ( 1650) 
Buenos Aires, Argentina. 
gaia@gaia.org.ar 
www.gaia.org.ar 
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EVENTS 
Cob Cottage Company 

Land Restoratio�, Ecological 
Living & Natural Building 
Tlaxco, Mexico 

Dates: July 22-August 2 
Description: Topics include the land, 

language and culture of Mexico; identifying 
local resources; reading natural and cultural 
landscapes; pennaculture principles and 
techniques; forest management and 
agroforestry; bioregional natural building; 
organic food production; land restoration, soil 
care and erosion; water conservation; sanitation 
alternatives; simple solar devices and efficient 
cook stoves; reestablishing local culture; eating 
right; culturally appropriate education. Field 
trips and hands-on experience. 

Instructors: Alejandra Caballero, Paco 
Gomez and others Sponsored by Zopilote 
Association, Cob Cottage Co. and Proyecto 
San Isidro Educacion Permanente 

Cost: $960 includes tuition, 
traditional Mexican meals, indoor lodging, 
field trips. Tuition supports alternative grade 
school run by the Caballero family and 
scholarships for needy Latin Americans. Partial 
work trades available to skilled interpreters. 

Natural & Experimental Build
ing & Traditional Architecture 
11axco, Mexico 

Dates: November 25-December 6 
Description: Topics include Mexico's 

traditional buildings; understanding local 
ecology and culture; local economics and 
building techniques; the natural house, local 
resources; climate-responsive building; 
practice and explanation of cob, strawbale, 
lightclay, thatch, natural floors, natural 
plasters, roundwood and wastewood; design of 
natural buildings. Field trips and hands-on 
experience. 

Instructors: Alejandra Caballero, Paco 
Gomez and others. 

Cost: $960 includes tuition, 
traditional Mexican meals, indoor lodging, 
field trips. Tuition supports alternative grade 
school run by the Caballero family and 
scholarships for needy Latin Americans. Partial 
work trades available to skilled interpreters. 

Contact: Cob Cottage Co. 
Box 123, 
Cottage Grove, OR 97424. 
541-942-2005 
www.cobcottage.com 
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Practical Experience Weeks 
Argentina 

Dates: August 1 - 10, October 3- 12, 
December 5-14. 

Location: Navarro, Bs.As., Argentina 
Description: Participants live with 

community members and share the daily work 
of the Permaculture systems we are developing 
at Gaia Ecovillage. We will use examples from 
our forest garden, windbreaks, greenhouse, 
seed saving, ponds, natural buildings, appropri
ate technologies, greywater system/dry 
compost toilets, and more . . .  

Instructors: Gustavo Ramirez, Sylvia 
Balado, and other Gaia members and guests. 

Cost: US$250. 
Contact: Asociacion Gaia 1732 

Almafuerte San Martin 1 650 Buenos Aires 
Argentina gaia@gaia.org.ar +54-2272-492072 
phone +54- 1 1 -47522197 fax www.gaia.org.ar 

Permaculture Design Course 
Southern Mexico 

Dates: June 23-July 5 
Description: Course covers theory and 

principles of design, methods of design., 
climatic factor strategies for humid tropics, dry 
lands, and temperate zones, garden and farm 
design, ecological pest control, orchard and 
tree crops, bush foods and forages, soil 
rehabilitation, livestock, earthworks, energy
efficient housing, trustc;, alternative economic 
structures. ITT is a sustainable livelihood 
demonstration/learning center about an hour 
from Oaxaca City, started in July of 2002. 

Instructors: Geoff Lawton, Daniel 
Jaramillo and Cesar L6pez Negrete. 

Cost: US $ 1 200. Discounts to 
students, NGOs and low income participants. 

Contact: Institute Tonantzin Tlalli 
205 Quetzalcoatl, Centro Historico 68000, 
Oaxaca, Mexico. tel/fax 52 951 50 I 20 57 
info@pacificos.org. www.pacificos.org 

Permaculture Design Courses 
Southwestern Virginia 

Dates: May 23-June 8, July 1 1 -27 
Location: Floyd, VA 

Description: Dancing Green's 17-day 
pennaculture design apprentice-certification 
courses are an immersive experience in co
creative community and design science 
experience. Live and explore collaborative and 
cooperative strategies and techniques that 
nurture whqle patterns of natural cycles. 

Instructors: Dawn Shiner and friends. 
Cost: $990. Scholarships available. 

Contact: Dawn Shiner, Dancing Green, 
12 1  Turtle Rock Drive SE, Aoyd, VA 24091 .  
540-745-5994. shihyl@swva.net 
www.sustainableagriculture.org 

Sequatchie Valley Institute at 
Moonshadow, Whitwell, TN 

5th Annual Food for Life Con
ference 

Dates: June 5- 15 
Description: Includes skill building 

workshops as well as discussion-oriented 
political dialogues. Food preservation strate
gies including canning as well as fermentation. 
Workshops on edible and medicinal plants, 
seed saving, permaculture basics, and organic 
gardening practices. Lecture and dialogue 
sessions will include GMOs, ethical consider
ations regarding diet. Moonshadow is a 30 year 
old homestead and an active community. 

Cost: Contact Moonshadow. All 
workshops at SVI are intentionally affordable. 

Contact: Ashley Ironwood, 

Sustainable Building Workshop 
Dates: July 18-27 

Description: In this ten-day workshop we 
will work with adobe, cob, wattle and daub, 
light straw-clay slip, infill systems, dry stack 
rock, earth bags, tile-making, earthen plaster, 
alis and other natural finishes, timberframing, 
fcrrocement, and more. Hosted at Sequatchie 
Valley Institute, a non-profit ecological 
educational organiza�on and Jiving community 
in co-operation with Kleiwerks, an Asheville 
based sustainable building education company. 

Instructors: Janell Kapoor, Ashley and 
Patrick Ironwood, David Del Vechio, Johnny 
Kimmons, Albert Bates, Howard Switzer and 
others. 

Cost: $400-900 sliding scale, with 
work trade available. 

Contact: Ashley Ironwood 
mediarights@bledsoe.net. 423-949-5922 

Kleiwerks Practicum 
Dates: July 3-September 1 3  

Description: A I O-week immersion i n  the 
world of natural building, developing skills 
including hands-on building, designing, 
networking, events organizing, teaching, and 
more. The group will participate in natural 
building gatherings, trainings and projects; visit 
communities and different earthen structures; 
meet and work with other builders, designers, 
organizers, visionaries and community leaders. 

Instructors: Janell Kapoor and others. 
Cost: $2,200-$ 1 ,800, includes 

tuition, the events (Build Here Now, Kleiwerks 
Training, Pennaculture Gathering, living at 
Earthaven), most camping and food. 

Contact: Janell Kapoor, 
57 Clearwater Drive, Willingboro, NJ 08046. 
janell@kleiwerks.com or www.kleiwerks.com. 



The Farm, Tennessee 
Introduction to Constructed 

Wetlands 
Date: May 17 

Description: A half-day overview of 
bioremediation and pest management using 
biological wastewater systems. Includes water 
chemistry, siting, sizing, plants, and low 
maintenance design techniques. 10 am to 3 pm. 

Instructor: Albert Bates. 
Cost: $50 includes lunch. 

Earth Activist Training/ 

Permaculture Fundamentals 
Dates: May 25-June 1 

Description: Includes the first half of the 
complete design certification course for a 
degree in permaculture. Participants will learn 
ecology, energy and resource conservation, 
social and community skills, and the econom
ics of sustainability. Field trips will include 
visits to a bamboo nursery and local 
permaculture sites. Students who would like 
college credit for this course may register 
through their university. 

Instructors: Albert Bates, Patricia Allison, 
David Smith, Allison Ofanansky, Sizwe 
Hening, Adam and Sue Turtle, David Smith 
and Kay Barnes. 

Cost: $600 includes food and 
lodging, materials. 

Introduction to Permaculture 
Date: June 14 

Description: Half-day overview of the 
principles and guidelines for this ethical system 
of land use. 10 am to 3 pm. 

Instructor: Albert Bates 
Cost: $50 includes lunch. 

Permaculture Design Practicum 
Dates: June 15-22 

Description: Site selection, master 
planning and pattern design for ecovillages; 
consensus and conflict resolution, financial 
aspects, work issues, best practices. This is the 
second half of the complete design certification 
course for a degree in permaculture. Partici
pants will learn ecology, energy and resource 
conservation, social and community skills, and 
the economics of sustainability. Students who 
would like college credit for this course may 
register through their university. 

Instructors: Albert Bates, Allison 
Ofanansky, Greg Ramsey, Gwynelle Dismukes 
and guests. 

Cost: $800. 

Ecovillage Design 
Dates: June 18-22 

Description: Master planning and 
ecological design for villages, historical 
communities, conflict resolution, communica
tion skills, consensus, facilitation, forms of 
government, leadership, recruiting, inclusion, 
tax status, economics, labor systems, children 
and elderly, health care, sex, putting a plan 
together, best practices. Participants will join 
the final part of our permaculture course to 
learn ecology, energy and resource conserva
tion, social and community skills, and the 
economics of sustainability. 

Instructors: Greg Ramsey, Albert Bates, 
Allison Ofanansky, Gwynelle Dismukes. 

Cost: $600 includes meals, lodging. 

Earthbag Construction 
Dates: June 27-29 

Description: Earthbag construction, or 
"Coursed cob," is yet another excellent method 
of natural building, often suitable where others 
are not Learn Nadir Khalili's techniques for 
emergency shelter, bond beams, garden walls 
and other rapid, inexpensive, durable shelters. 
We will build an earthbag structure from the 
foundation to finish plastering. 

Cost: $150 

Natural Buildings Immersion 
Description: July 7-16  
Description: A 10-day intensive in natural 

and biodynamic architecture, strawbale, cob, 
earthbag, fieldstone, bamboo, round pole, 
rammed eaith and sod construction, wattle and 
daub, passive solar siting, living roofs, sectors 
and vectors, masonry stoves, and earth plasters, 
cordwood and other natural materials. Field 
trips may include visits to a bamboo nursery 
and local permaculture sites. 

Instructors: Howard Switzer, Katey 
Culver, Albert Bates, Adam Turtle, Matthew 
English. 

Cost: $800 for the week, $100 per 
day or $175/day for couples, meals and lodging 
included. 

Cuzco, Peru 
Permaculture Design Course 

Dates: August. Precise dates TBA. 
Description: The complete design 

certification course, in English and Spanish, 
sponsored by The Farm and held in Cuzco 
Peru. 

' 

Cost: $1200. 
Instructors: Albert Bates, Alejandra 

Adler, Orlando Balbas, Gustavo Ramirez, 
Veronica Vinez, Enrique Hidalgo, Claudio 
Maduane 

Cuzco, Peru 
Advanced Permaculture: 

Natural Buildings 
Dates: August. Precise dates TBA. 

Description: Held in English and Spanish. 
Basic techniques of natural and biodynamic 
architecture, including: strawbale, cob, 
earthbag, fieldstone, bamboo, round pole, 
rammed earth and sod construction, wattle and 
daub, passive solar siting, living roofs, 
masonry stoves, and earth plasters. Sponsored 
by The Farm and held in Cuzco, Peru. 

Cost: $600 includes food and 
lodging, materials. 

Instructors: Albert Bates, Alejandra 
Adler, Orlando Balbas, Gustavo Ramirez, 
Veronica Vinez, Enrique Hidalgo, Claudio 
Maduane 

Cuzco, Peru 
Advanced Permaculture: 
Ecovillage Design 

Dates: Sept. Precise dates TBA. 
Description: Held in English and Spanish. 

Master planning and ecological design for 
villages, historical communities, conflict 
resolution, communication skills, consensus, 
facilitation, forms of government, leadership, 
public speaking, recruiting, inclusion, tax 
status, finance, building, economics, labor 
systems, children and elderly, health care, sex, 
putting a plan together, best practices. 

Cost: $600 includes food and 
lodging, materials. 

Instructors: Albert Bates, Alejandra 
Adler, Orlando Balbas, Gustavo Ramirez 
Veronica Vinez, Enrique Hidalgo, Claudi� 
Maduane 

Dome building 
Dates: October 3-12 

Description: "Dr. Dome," Wil Fideroef 
shows how to construct a Bucky Fuller 
geodesic dome from low cost materials and 
labor-saving techniques. We will enclose a 
portion of our constructed wetlands within a 
40-foot econo-dome. 

Instructor: Wil Fideroef 
Cost: $100 per day or $175/day for 

couples, meals and lodging included. 

For Information Contact: 

The Farm, 

Summertown, TN. 

www .thefarm.org/etc/ 

courses.html 
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Permaculture Design Course 
Western Massachusetts Dates: July 18th-August 8th Description: Sponsored by the Summer Institute in Sustainable Living at Sirius Community, this course will explore the relationships between personal, social, and ecological sustainability in the rich context of life at the Sirius Community. Course topics include reading and designing the landscape, patterns and cycles of nature, water in the landscape, building healthy living soil, the cultivated ecosystem, shelter, appropriate technologies, community strategies, and much more. Course graduates will receive 4 college credits through UMass and a permaculture design course certificate. Instructors: Dave Jacke, Jono Neiger, John Gerber, and Sirius Staff and Members. Costs: Tuition, $1, 100; College Credit $335, plus room and board (for noncommuters). Some work study and need-based scholarships may be available. Contact: Daniel Greenberg, 85 Baker Road, Shutesbury, MA 01072 413-259-0025 http://www.LivingRoutes.org daniel@ic.org 

Introduction To Permaculture 
Minnesota Dates: May 22 25 Location: Near Minneapolis, MN Description: Join us for three days in the Minnesota countryside. Learn new skills, meet interesting people, eat good food, and learn· about permaculture from experienced practitioners. Garden Farrne, site of the workshops, is 90 acres of prairie, woods, wetland, and gardens located 30 miles northwest of the Twin Cities, on the Anoka Sand PliIB Instructors: Toby Hemenway, Mark L. Shepard. Nick Jordan Cost: $250, or $150 per day Contact: Permaculture Workshop, Garden Farme, 7363 175th NW, Ramsey, Minnesota 55303. Paula at 612-870-3467 or email permanentagriculture@hotmail.org 
Permaculture Design Course 
Eastern Washington Dates: August 30 to September 14. Description: An accredited two-week course in the North Cascades at Skalitude Retreat Center, Twisp, Methow Valley. This course will have a particular focus on Pacific Northwest climates. Instructors: Michael Pilarski and others. Cost: $750. Contact: www .friendsofthetrees.net, friendsofthetrees@yahoo.com 

62 PERMACULTIJRE ACTNIST • #SO 

Permaculture Design Course 
Northern California Dates: May 10-23 Description: Course will be presented in a conversational, communal, experiential environment. Through lecture, slides, discussion, observation, field study, and hands-on activities, students will learn to design and implement systems that are harmonious with the natural world. Instructors: Tom Ward and guests. Cost: Tuition, $500; meals and camping $340/week Contact: Shemaia at: skywaterwomyn@allyshia.org or call toll free: Heartwood Institute 877-936-9663. 
Permaculture Teacher Training 
Northern California Dates: August 16-22 Location: Heartwood Institute, Garberville, CA Description: Course offers graduates of permaculture design courses an extensive set of practical methods for designing and teaching all levels of curriculum and hands-on learning modes. Course topics include classroo111 management skills, course outline and lecture preparation and presentation, adult learning styles, and marketing your teaching skills. Students will participate in the step-by-step planning of a teaching event. Participant presentations are an important focus during this course. Instructors: Jude Hobbs, Tom Ward Cost: $350 plus accommodations Contact: 877-936-9663. www .heartwoodinstitute.com 
Natural Building Workshops 
Northern California Dates: May 25-31 and Sept. 14-20 Location: Boonville, CA Description: Co-sponsored by New College of California. Learn how to build your own beautiful, inexpensive, and energyefficient home with non-toxic local materials. This is the most comprehensive Natural Building workshop currently offered anywhere, covering site up to 10 different techniques, i�cluding straw bale, cob, straw-clay, and wattle-and-daub; round pole framing; alternative foundations; earth and lime plasters; homemade paints; and adobe floors. Instructors: Michael G. Smith, Darryl Berlin, and Sara Mccamant. Cost: $450, including camping, meals, and a copy of The Art of Natural 
Building. Contact: Emerald Earth Workshops, P.O. Box 764, Boonville, CA 95415. 707-895-3302 or email lorax@ap.net. 

Permaculture Santa Cruz 
Earthen Floors and Finishings 
Santa Cruz Mountains, CA Dates: May 16-18 Description: A hands-on workshop in the basics of natural earth floors and finshes. Instructor: Teresa Berube Cost: $150 includes lunch 
Permaculture Design Course 

Dates: July 1 8-3 1 Description: During this certification course, we will design a 20 acre ocean view site. Includes a permaculture sites tour and a natural buildings tour. Instructors: Bruce Beemink & Weston Miller Cost: $750 (Some work trade available) 
Cob and Natural Building 

Dates: August 25-3 1 Description: Will cover all aspects of cob, straw bale, light clay, wattle and daub, and many other natural building techniques, from philosophy, to site analysis, to materials selection and procedures, to finishing details. A . demonstration cabin will be built on site. Instructors: Michael Smith, Teresa Berube and Papa Shanti. Cost: $600. Camping and organic meals included 
Permaculture Santa Cruz, 
400 Vaca de/ Sol Rd. 
Watsonville, CA 95076 (831) 763-3848 
permasc@sasquatch.com 

· Permaculture Design Course 
San Juan Islands, Washington Dates: July 26- August 16, 2003 Location: Orcas Island, Washington Description: A three-week certificate design course on the Bullocks's 20+ year-old permaculture homestead. Approximately 144 hours of classroom and hands-on education including design methodologies, observation skill building, whole systems design, annual and perennial foods, water/energy/waste techniques, appropriate construction, plant propagation and culture, herbs and natural fiber use, etc. Instructors: Douglas, Joseph, and Samuel I Bullock, John Valenzuela, Toby Hemenway, Simon Henderson, Lonnie Gamble, and others Cost: $1450 ($1350 by June 1st) Contact: Samuel Bullock PO Box 107 Deer Harbor WA 98243 360-376-2773 bullock_orcas@hotmail.com www.perrnacultureportal.com 1 



Permaculture Institute of Northern California 
Permaculture Design Course 

Dates: May 31 - June 14 
Location: Garberville,California 

Description: This certification course takes 
place at the Skywater Center, an off-the-grid, 
outdoor educational training site that is the 
setting of an on-going watershed restoration 
project. The course will have an emphasis on 
wilderness awareness, tracking, understanding 
bird language, erosion and soil conservation 
and large-scale water harvesting. There are 
examples of keyline patterning, composting 
toilets, solar showers, outdoor kitchen, 
swimming pond and wood-fired bread oven. 

Instructors: Penny Livingston-Stark, 
Brock Dolman, James Stark, Scott Brinton, 
Dennis Martinez others. 

Cost: $1 100 (camping and meals) 

Permaculture Camp 
and Skill Share 

Dates: June 17-22 
Location: Garberville,California 

Descripti,m: Playing with nature while 
teaching what you know and learning from 
others. Tracking, deer hide tanning, herbal 
tincture and salve making, erosion control, mud 
massage, building with cob, earth plasters, 
native foods, tool making, grey water demos, 
soap making, basketry and more. 

Instructors: Penny Livingston-Stark, 
James Stark, and others. 

Cost: $275 (camping and meals). 

Contact: 415 663-9090 or 
www.permacultureinstitute.com 

Ecoversity Courses in New Mexico 

Permaculture Design Courses 
Dates: June 7-21 ,  and August 17-3 1 

Description: These are 72-hour 
permaculture certification courses held at the 
Ecoversity campus in Santa Fe, NM. Students 
will learn the full permaculture curriculum 
while enjoying demonstrations, hands-on 
experiences, field trips around Santa Fe, and 
evening activities. Course topics include: 
principles of natural systems and design; 
design methodology, using pattern in design; 
understanding landscape, including keyline and 
restoration techniques; water in the landscape, 
including water harvesting and gray water; 
designing for catastrophe; energy conserving 
technologies; cultivated ecology; waste 
disposal and recycling; invisible structures and 
the global perspective of permaculture. These 
courses may be taken alone or as part of the 
new EcoVersity Certificate for Earth-Based 
Vocations. 

Instructors: Scott Pittman, Joel 
Glanzberg, Clayton Brascope, and other 
instructors 

Cost: June 7-21,  $780 non
residential; August 17-3 1, $980 residential, 
camping, includes meals 

Contact: Ecoversity, 505-424-9797 
www.ecoversity.org dean@ecoversity.org 

Visit our Website: 
http:// 

www.pennacultureaclivist.net 
email: 

pcactiv@metalab.unc.edu 

Curriculum for 
Earth-Based Vocations 

Dates: August 17-October 25 
Description: Term 1 :  ( 10 weeks). The 

program is designed for students seeking to 
join the fast-growing field of professionals who 
are developing whole systems approaches for 
the design of human environments. The 
program begins with a 2-week permaculture 
design course (see above). The following eight 
weeks include skill-based practicums during 
the day, including hands-on experience in land 
and garden design, natural building projects, 
renewable energies, and community arts and 
ecology. Evening classes include ecological 
design, learning from the land and the 
environmental vocations seminar. The 
intention of this program is to provide students 
with livelihood skills for living on the land, and 
for employment with earth-based enterprises, 
which regenerate the earth and revitalize the 
spirit. In term 2, each student will apprentice 
with practical visionaries in the student's field 
of choice. In addition to the site-based 
instructor, the EcoVersity will provide a 
mentor whose experience will help place the 
internshiJ? in the larger context of earth-based 
endeavors. 

Instructors: Scott Pittman, Joel 
Glanzberg, Frances Harwood, Alfred von 
Bachmayr, Amy Pilling, and instructors from 
Beneficial Farm and New Mexican Solar 
Energy Association 

Cost: Term 1 ,  (10 weeks) $2700 
(discount given for design course graduates). 
Student loans available. Term 2: (10 weeks), 
$800 

Central Coast Permaculture 
Permaculture Fundamentals 
and Natural Building Techniques 

Dates: Ongoing 
Location: San Luis Obispo, Ca 

Description: Classes in permaculture 
fundamentals are held the first and second 
Saturdays of each month. Classes in natural 
building techniques -classes on the fourth 
Saturdays of each month. 

Instructors: Larry Santoyo and guests. 

Permaculture Design Course 
Dates: July 13-26 

Location: San Luis Obispo, Ca 
This certification course will cover 
permaculture design & ethics of earth care, 
reading the patterns of landscape and other 
patterns of the natural world, techniques for 
designing & building a complete home 
ecosystem, restorative agriculture and natural 
building, as well as learning ancient technolo
gies for earth stewardship and land restoration, 
ecovillage design, community celebration and 
more. The course will include hands-on 
projects, lectures, discussions, slide shows, 
field trips and design projects. 

Instructors: Larry Santoyo, Scott Pittman, 
Toby Hemenway, and guests 

Cost: $ 1550.00 

Urban Permaculture Course 
Dates: August 9-September 28 (6 

weekends) 
Location: Los Angeles, CA 

Description: Held the weekends of August 
9- 10, 16- 17, 30-3 1 ,  September 6-7, 20-21, 27-
28. This course, covering both the theory and 
practice of permaculture, will provide in-depth 
learning, giving participants a working 
knowledge of permaculture design and 
implementation. The course will include hands
on projects, lectures, discussions, slide shows, 
field trips and design projects. Topics will 
include permaculture philosophy and method
ology, observation skills and site analysis, 
natural cycles and pattern recognition, ponds, 
swales, keyline systems, soil building, animals, 
agroforestry, village design; community 
dynamics, and more. 

Instructors: Larry Santoyo, Toby 
Hemenway, Bill Roley, Lois Arkin, and guests 

Cost: $1200 for all 6 weekends 
($1 100 before June 9), $225/wknd, $ 125/day. 
IArry Santoyo 
EarthFlow Design Works 
793A Foothill Blvd. #130 
San Luis Obispo, CA 93405. 800-469-
5857 www.earthjlow.com 
info@earthjlow.com 
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LETfERBOX 

Grinding Slowly but Finely 

Dear Keith and Peter, 
I read the latest PCA with the usual 

pleasure. My letter regarding the diploma (see 
PCA #49, p.64) has a second part. Scott 
Pittman very kindly e-mailed me the following 
message last November: 

"Right now it is not whether or not you 
have a diploma but when you will get it  
physically. I want to design or have designed a 
very good diploma that will have the ~ same 
impact as the one that Bill had designed and 
then disallowed anyone to use Once I have 
accomplished this you will have the first 
diploma issued in the U.S." 

I guess the e-mail I sent you didn't get 
through in time for an editor's note on my 
original letter. I am pleased that there is  some 
hope for structure within permaculture practice. 
It is kind of meaningless but comforting at the 
same time. 

I am working on an interesting project 
here, composting produce waste for our 8,000 
member Food Co-op. The project has been in 
place for many years but has some real 
problems, mainly rats and smell. I am working 
on both ends of the system, trying to reduce 
waste and get the compost operating in a 
healthy way. It is a perfect prototype for urban 
composting and there is even a fellow here who 
has started building rat-proof boxes to order. If 
you know of other large-scale urban sites I 
would like to learn from a them. 
Claudia Joseph 
Brooklyn, NY 

Bountiful Clarification 

Hi, folks: 
Thanks for mentioning us, Bountiful 

Gardens, in the article "Vegetable Seed 
Exchanges and Seedbanks." However, the 
information used is at least three years old and 
also contains many inaccuracies. Our email 
address is now bountiful@sonic.net and our 
website address is now 
www.bountifulgardens.org (Zapcom no longer 
exists.) 

Our telephone number is still 707-459-
6410, but our fax number is now 707-459-
1925. Though we do work hard to preserve 
older varieties, we are not technically actually a 
"vegetable seed exchange." We are a non
profit organization that has an heirloom seed 
company as one of its projects. The $30 
membership is to join the organization, 
Ecology Action,. and support our work teaching 
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Biointensive mini-farming, but one does not 
have to be. a member to purchase from the 
company, and it is  not an exchange but a 
regular mail-order catalog available to the 
general public. 

We are the sole North American distribu
tor for Chase Seeds, but that does not include 
varieties from the Henry Doubleday Associa
tion, whose varieties are only available to its 
members. We no longer provide a bulk price 
list Bill and Betsy Bruneau are not Garden 
Managers, but were co-managers of the catalog 
back in 1 999 ... Bill has now retired and Betsy is 
managing the catalog project along with Pat 
Tate. We will send Suzanne DeMuth a copy of 
our current catalog to your address. Thanks for 
the mention-all publicity helps us-we just 
want to be sure the facts are correct for fol ks! 
Thanks! 
Love, Betsy 
Bountiful Gardens 

Community Roots 

Dear Keith, Peter, and Co. 

Where are the radical (back-to-the-roots) 
people who can see that permanent culture 
"ain't" permanent, especially when relation
ships don't hold together, e.g., my learning site 
Gap Mountain, NH? Mollison puts very little 
emphasis on sustainable long-term multiple 
relationships. Permaculture activism is about 
team effort One- or two- person permaculture 
sites have serious limitations. 

Namaste Greenfire (an intentional 
spiritual family and perrnaculture learning 
center) focuses on the values and principles of 
the Earth Charter and the mission statement of 
loving more. They are merely words if people 
don't band together and live these ideals in 
permaculture communities. We are putting 
together an Earth Charter/Permaculture/Loving 
More community here in central New Hamp
shire. Inquiries are welcome. 
Bruce Shearer 
nhnamaste@yahoo.com 
603-776-7776 
P.S. A positive sustainable future will demand 
radical lifestyle changes! 

Books for Armenia 

Dear Permaculture Activist, 

My name is Peter Waldrop and I am a 
Peace Corps Volunteer in Armenia. One of my 
jobs here is teaching English. In doing that, I 
try to introduce my students to new and 
different literature. 

As you can imagine, obtaining materials is 
very difficult here. There are some church and 

international organizations that provide some 
books and I do appreciate their help. However, 
what they can pass on to us is moderate and 
mainstream in content, and in many cases, an 
old textbook. 

Slowly, another volunteer and I are 
collecting 'zines, books, brochures, pamphlets, 
and videos for a library. These materials will 
provide our students with different perspectives 
and ideas that they know nothing about 
Hopefully, this exposure will broaden their 
thinking and give them ideas about how to put 
their own material on paper. 

We would really appreciate if you could 
send at least one sample of your publication. 
We understand that it is expensive, but 
however much you could send would be 
immensely appreciated. We would also be 
grateful if you could pass this message on to 
others who might be able to help. 

Thanks a lot and keep up the good work. 
Peter Waldrop 
Peace Corp Armenia 
33 Charents St 
375025 Yerevan 
Armenia 

Help for Women's Network 

Dear Sir or Madame: 

I am writing to you on behalf of the 
Indigenous Women's Network's Alma de 
Mujer Center for Social Change. We are 
looking for an individual who would like the 
opportunity to help us create a sustainable 
community at Alma de Mujer, a 20-acre piece 
of land owned by the Indigenous Women's 
Network (IWN), a 501 ( c )3 organization. We 
intend to create a culturally sensitive Holistic 
Leaming Center at Alma de Mujer primarily, 
but not exclusively, for Native American and 
Latina women. Courses and services will be 
available in all aspects of sustainable garden
ing, herbalism, green building, and preventa
tive healthcare. We need an individual who has 
knowledge and expertise in permaculture 
design to help build the foundation for this 
project on our property, and who has the 
teaching skills to impart their knowledge to 
others. It would be helpful if the individual 
were fluent in Spanish. Also, women of color 
are encouraged to apply. 

A stipend and housing is available on-site 
in a beautiful and pristine location. Send a 
resume and cover letter to 1 3621 FM 2769, 
Austin, TX 78726, e-mail: 
iwn@indigenouswomen.org or fax: 
5 1 2-258-1 858. For more information, 
contact Annette Looks Twice at 
5 1 2-258-3880, or email 
iwn@indigenouswomen.org. 



CALENDAR 
May 10-23. Northern CA. Permaculture 
Design Course with Tom Ward & 
team. skywaterwomyn@allyshia.org, 877-936-
9663 
May 16-18. Santa Cruz Mountains, CA. 
Earthen Floors and Finishes. Pennaculture 
Santa Cruz, 400 Vaca Del Sol Rd. 
Watsonville, CA. 95076. 831-763-3848. 
permasc@sasquatch.com 
May 18-Oct. 19 (7 classes). Eugene, OR. 
Selected Topics In Advanced Pennaculture. 
Hopes Fann. hopefarmers@yahoo.com; 
www.hopefarm.net. 
May 23-June 8. SW Virginia. Pennaculture 
Design Apprentice-Certification Course. 
dancing green, 121 Turtle Rock Drive SE, 
Floyd VA 24091 .  540-745-5994, 
www.sustainableagriculture.org 
May 25-Oct 25 (8 classes). Eugene, OR. Wise 
Water Use. Hopes Farm, 
hopefarmers@yahoo.com; www.hopefarm.net. 
May 27-30. Arcata, CA. 8th Annual 
Constructed Wetlands Workshop. 
Humboldt Water Resources Engineering and 
Science, PO Box 165 Arcata, CA 955 18. 
707-826-2869 . water@humboldtl .com 

www.humboldtl .com/~water 
May 29-September 11 (16 classes). Eugene, 
OR. Beneficial Farming: A Regenerative 
Approach. Hopes Farm. 
hopefarmers@yahoo.com; www.hopefann.net 
May 31-June 14. Garberville, CA. 
Permaculture Design Course. Permaculture 
Institute of Northern California, PO Box 341 ,  
Point Reyes Station, CA 94956 
(415) 663-9090. 
www.permacultureinstitute.com 
June 1. Eugene OR. Kinship Gardening 
Workshop with Alan Kapuler. Hopes Fann 
hopefarmers@yahoo.com; www .hopefann.net. 
June 5-June 10. Bay Area, CA Building a 
Natural Courtyard. Seven Generations 
Natural Builders, 415-868-0930, 
sasha@sgnb.com www.sgnb.com 
July 3-September 13. Whitwell, Tennessee. 
Kleiwerks Practicum. Janell Kapoor, 
www.kleiwerks.com 
June 7-8. Landowner's Conference Camp 
Oty-Okwa, OH. Rural Action, 740-767-2090 or 
866-320-4372. www.ruralaction.org/forestry; 
forestry@ruralaction.org. 
June 9-23. Washington. Permaculture 
Design Course. Cody Safadago, 707-443-
3723. hea1ingearth2003@yahoo.com. 
June 14-June 21. Chester Springs PA 
Introduction to Cob and Natural Building. 
Seven Generations Natural Builders, 4 15-868-
0930. sasha@sgnb.com www.sgnb.com 

June 17-22:Garberville, CA. Permaculture 
Camp & Skillshare Skywater Center -
Permaculture Institute of Northern California, 
PO Box 341, Point Reyes Station, CA 94956 
4 15-663-9090. 
www .permacultureinstitute.com. 
June 19-27, 2003. Black Mountain, NC. 
Permaculture Fundamentals. Culture's Edge, 
1025 Camp Elliott Rd., Black Mountain, NC 
287 1 1. (828) 669-3937. www.earthaven.org, 
culturesedge@earthaven.org. 
June 20-22. Cohousing Network Conference. 
University of Colorado, Boulder, CO. 
Cohousing Network, 5 10-844-0865. 
www.cohousing.org. 
July 4-11. Hillsburgh, Ontario, CANADA. 
Fundamentals of Permaculture. Richard 
Griffith, Permaculture Community Action 
Worknet, RRl ,  Ravenna, ON, NOH 2E0 
Canada. (519) 599-5107. 
mulchrnan@sympatico.ca. 
July 6-13. Taos, NM. 2003 Build Here Now 
2003. Lama Foundation, 505-586- 1269. 
www .lamafoundation.org 
info@lamafoundation.org. 
July 11-27, 2003, SW Virginia. 
Permaculture Design Apprentice
Certifiction Course. dancing green, 121  
Turtle Rock Drive SE, Floyd VA 24091 540-
7 45-5994, www .sustainableagriculture.org. 
July 13-July 21. Willits CA. Introduction to 
Cob and Natural Building. Seven Genera
tions Natural Builders, 415-868-0930. 
sasha@sgnb.com www.sgnb.com 
July 13-22. Coquille, OR. Basics of Cob. Cob 
Cottage Co., Box 123, Cottage Grove, OR 
97424. 541-942;2005. www.cobcottage.com. 
July 13-26. San Luis Obispo, CA. 
Pennaculture Design Course 
Larry Santoyo, 805.528.3763. 
info@earthflow.com www.earthflow.com 
July 18-19. Near Missoula Montana. 6th 
Annual Montana Herbal Gathering. 
Lubrecht, Montana. 
friendsofthetrees@yahoo.com, 
www.friendsofthetrees.net. 
July 18-31. Santa Cruz Mountains, CA. 
Permaculture Design Course. Permaculture 
Santa Cruz, 400 Vaca Del Sol Rd. 
Watsonville, CA 95076. 83 1-763-3848. 
permasc@sasquatch.com. 
July 21 � September 26, 2003. NEW 
ZEALAND. Human Settlement Design. 
P.L.A.N.E.T. Organic. 64+3-525-8334, 
planetorganic@ihug.co.nz, http:// 
earthcare.nelson.org.nz. 
July 22-August 2. Tlaxcala, Mexico. Land 
Restoration & Ecological Living. Cob 
Cottage Co., Box 123, Cottage Grove, OR 
97424. 541-942-2005. www.cobcottage.com. 

July 25-August 2, 2003. Black Mountain, 
NC. Village Design Practicum. Culture's  
Edge. (828) 669-3937. www. earthaven.org, 
culturesedge@earthaven.org. 
July 26-Aug 2. Hopi, AZ. Introduction to 
Traditional Hopi and Cob Building. Seven 
Generations Natural Builders, 415-868-0930. 
sasha@sgnb.com www.sgnb.com. 
July 26-August 16. Washington. 
Permaculture Design Course. Samuel 
Bullock, PO Box I 07, Deer Harbor, WA 
98243. 360-376-2773. 
bullock_orcas@hotmail.com 
www .permacultureportal.com 
July 28-August 15. Coquille, OR. Cob Start
to-Finish for Owner-Builders. Cob Cottage 
Co., Box 123, Cottage Grove, OR 97424. 541-
942-2005. www .cobcottage.com. 
August 3 -16. NW Pennsylvania. 
Permaculture Design Certification Course. 
Three Sisters Fann, 1 34 Obitz Road, Sandy 
Lake, PA 16145, (724) 376-2797. 
www .bioshelter.com, defrey@bioshelter.com. 
August 9-September 28 (6 weekends). Los 
Angeles, CA. Urban Pennaculture Design 
Course. Larry Santoyo, 800-469-5857. 
permaculture@earthflow.com. 
August 18-22. Coquille, OR. Natural 
Finishes and Plasters. Cob Cottage Co., Box 
123, Cottage Grove, OR 97424. 541-942-2005. 
www .cobcottage.com. 
August 23-31. Santa Cruz Mountains, CA 
Cob Cottage and Natural Building 
Permaculture Santa C�. 400 Vaca de! Sol Rd. 
Watsonville, CA 95076. 831 763-3848 
permasc@sasquatch.com. 
August 25-September 5. Basalt. CO. 
Permaculture Design Course. CRMPI, PO 
Box 63 1 ,  Basalt, CO 81621 .  (970) 927-4158. 
www.crmpi.org, jerome@crmpi.org. 
August 25-31. Santa Cruz Mountains, CA. 
Natural Building Workshop. Perrnaculture 
Santa Cruz, 400 Vaca Del Sol Rd. Watsonville, 
CA 95076. 831 -763-3848. 
permasc@sasquatch.com. 
August 29-September 1. Black Mountain, 
NC. Women's Work: Introduction to 
Pennaculture. Culture's Edge, (828) 669-
3937, www .earthaven.org, 
culturesedge@earthaven.org. 
September 5-13. Austin, TX. Pennaculture 
Design Practicum. Martha Stevens, 830-864-
4174, martha@petestevens.com. 
September 7-16. Athens, Ohio. Basics of 
Cob. Cob Cottage Co., Box 123, Cottage 
Grove, OR 97424. 541-942-2005. 
www.cobcottage.com. 
September 13-27. AUSTRALIA. 
Permaculture Design Course. 
courses@permaculture.au.com, 
www.permaculture.au.com. 
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CALENDAR 
Sept. 28-0ct. 4. Coquille, OR. 
Basics of Cob. Cob Cottage Co., 
Box 1 23, Cottage Grove, OR 
97424. 541-942-2005. 
www.cobcottage.com. 
October 5-11. Cornwall, 
England. Cob from Both Sides 
of the AtJantk. Seven Genera
tions Natural Builders, 415-868-
0930. sasha@sgnb.com 
www.sgnb.com. 
October 24-November 7. 
Pennaculture Design Course. 
GAIA Association, Almafuerte 
1732, San Martin, (1650) BA, 
Argentina. gaia@gaia.org.ar 
www .gaia.org.ar 

October 27-31. AUSTRALIA. 
Sustainable Neighborhoods: 
Building Better Communities. 
courses@permaculture.au.com, 
www .permaculture.au.com. 
November 9-14. EcoviUage 
Design. GAIA Association. 
Almafuerte 1732, San Martin, 
(1650) BA, Argentina. 
gaia@gaia.org.ar, www.gaia.org.ar 
November 25-December 6. 
Tlaxcala, Mexico. Natural & 
Experimental Building & 
Traditional Architecture. Cob 
Cottage Co., Box 123, Cottage 
Grove, OR 97424. 541-942-2005. 
www .cobcottage.com. 

CLASSIFIEDS 
Classified Ad Rates: 40¢/word, $8.00 
minimum, advance payment required. 
Send ad copy and payment to: 

The Pennaculture Activist 
PO Box 1209 
Black Mountain NC 287 1 1  

One free 20-word ad with subscription. 

Communities 

Live a cooperative lifestyle with others 
who value equality, feminism, and 
freedom of choice. Rural and urban 
communities welcome visitors and 
potential members. Write FEC, HC3, 
Box 3370-PA, Tecumseh, MO 65760 
for booklet. $3 appreciated. 
fec.@ic.org, www.thefec.org/tr/pa. ·-" 

Internships 

Intern position for experienced 
permaculture gardener available 
immediately on 300 acre start-up 
organic farm 30 minutes N of 
Asheville, NC. Farm visit essential. 
Room and board plus stipend. Two 
weeks trial period required. Contact 
Aaron, Mulberry Gap Farm, 828-649-
2194, mulberrygap@hotmail.com. "' 

Actualize your dream. Hardworking 
individuals needed to tum this newly 
purchased 75ac into a retreat-ready, 
self-sufficient community. 
rockriver@swvanet. 540-789-7897. '° 

Back Issues of The Permaculture Activist 

I, 1 July '85 Pennaculture In Oz 
n, 1 Feb. '86 Garden Design 
D, 3 Aug. '86 2nd Int'! PC Conference 

I, 2 Nov. '85 Fruit & Nut Trees 
D, 2 May '86 IPC-2 & Pc Courses 

II, 4 Nov. '86 Fukuoka, Keyline, Genetic Cons'vn, City Fanns, Oceanic PC 
III, 1 Feb. '87 Networking, Natural Farming, D-Q Univ., Children's PC 
ID, 2 May '87 PC Restoration of Wild Lands, Design for Sacramento Farm 
III, 3 Aug. '87 Annual Planting Cycle III, 4 Nov. '87 Trees for Life 
IV, 1 Feb. '88 Marketing PC Products, Bamboo, Home Wastewater Treatment 
IV, 2 May '88 Urban-Rural Links: Economics & Community Development 
IV, 3 Aug. '88 Social Forestry, Gabions, Jap. Org. Ag., Prodc/Cons. Coops 
IV, 4 Nov: '88 Multi-Story Tree Crops, Greening Dom. Reph, Runoff Gardens 
V, 1 Feb. '89 Pennaculturc:A Designer's Manual, Tree Bank, Water in PC 
V, 2 May '89 Plant Guilds, Roof Gardens, Small Livestock 
V, 3 Aug. '89 Rainforest Conservation in Ecuador, Gaia, Weed Gardens 
V, 4 Nov. '89 PC Ders, Water Conservation, Small Dams, Ponds, Keyline 
YI, I Feb. '90 Household Grcywater Systems, Soil Imprinting 
YI, 2 May. '90 Insectary Plants, more Greywater, Land Use for People 
YI,3t Aug. '90 Water: Forests &Atmosphere, Catchment, Nepal, Pond Design 
YI,4t Nov. '90 Urban Pennaculture: Ecocity Confce, Soil Detox, Suburbs & Pc. 
#23t May '91 Politics of Diversity: Greenhouse Mkt Gdn; PC in Nepal. 
#24 Oct. '91 Creativity in Design: Examples; Index woes #1-23; 
#25t Dec. '91 Design for Community: CSAs, Restoring Forest; Garden Ecol. 
#26* May '92 Soil: Our Past, Our Future: Fertility, Worms, Cover Crops 
#27* Aug '92 Integrating Pc: Deconstructing Utopia, Grassroots Organizing, 

Garden Polyculture, Pattern Leaming, Living Fences 
#28* Feb. '93 Structures: Comn'ty Dsgn, LETS, lndusby, Strawbale/I'imber-frame Bldgs. 
#29/30*July '93 Networks: Special Media Rvw, Rural Reconstr'n, LeafConc., Comn'ty 

Food Initiatives, Pc in Palestine, Do-Nothing Educ., Feng Shui, Pc Acad. 
lf31 • May '94 ForfSt Gdng: Energy & Pc, Mushnn Cultvn, Robt.Hart's F.G., Spp for 

N. Cal., Alders, Agroforestry in Belize & China, Honeylocust, N-faers. 
lf32 April '95 Animals & Aquaculture: Animal Polyculturc, Small-scale Cattle, Goat 

Dairy, Keyline, Feral Chickens, Bee Plants, Constructed Wetlands 
lf33 Dec. '95 Cities /k Their Regions: Green Cities, Independent Regions, LA Eco-

Vmage, CoHousing, City Markets, Micro-Enteiprise Lending. 
lf34 June '96 Useful Plants: Bamboo Polyculturc, Medicinals, Pest Control, Root 

Crops, Oaks, R. Hart's For. Gdn, Russian Plants, Regl. Plants, Sources 
lf35 Nov. '96 Village Design: Pattern Language, Consensus Democracy, Conflict, 

Historic & New Villages, Planning for Tribe, Viii. Economics 
lf36 Mar. '97 Climate & Microclimate: Climate Change, Microclimate Primer, 

Weather, Windbreaks, Sun Locator, Drylands, Subtropic Forest Gdn. 
lf37t Sept '97 Tools & Appropriate Technology: Dowsing, Workbikes, 

Scythes, Jap. Saws, Nursery, Ferrocement, Grcywater, Solar Toilet. 
lf38* Feb. '98 Economic Transformation: The Speculative Economy, No Middle 

Class Pc?, Worker-Owned Coops, WWOOF, No Money!, Global Warm
What Profits?, Holistic Financial Planning, Land Use, Adopt-A-Hive 
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lf39t July '98 Knowledge, Pattern & Design: Pc: A Way of Seeing, Sand Dunc.\, 
Native Con�ervation., Language Worldview & Gender, Patterning a, 
Process, Land-Use Planning, Teaching Pc, Vietnam, Holmgren on Pc 

#40t Dec. '98 • New Forestry: Regl. Devlpmt., J.forselogging, Menominee Rew'n, 
Fore.,t Investing, Restoration, Old Growth, HomeMead Tenure, Forest 
Soils, Forest Farming, Woody Agric., Rainfore.,L,, Windbreaks, Coppice 

#41*  May. '99 Natural Building: Oregon Cob, Cordwood, Bamboo, Thatch, Ethic.,, 
High Winds, Origins of Conflict, Greenho= , Pond�, Adobe, Road
Building, MicroHydro, Bldgs. That Live, Under $20K Hou,e�. Dream� 

#42t Dec. '99 Self-Reliance & Community Cooperation: Co-Intelligence & Self
Orgn., Archetype Design, Sovereignty, Samoa, Mondragon, Natural 
Housing, Comm. Gdns., Zone Zero, Solar Electric Tractor. Beekeeping 

#4Jt June '00 Food & Fiber: Food for Hunger, Ferment,, Sea�on, Salad�, Heirloom�. 
Self-Fertile Gardens, Revolution in Rice, Cold Climate 1-ood Strategic.,, 
Edible Insects, Chilies, Food Origins, Garlic, Ethnobotany, Wild Food, 
Bamboo, Fencing, Fibers, Hemp, Silk, Mulch Beds, Chicken Fornge. 

#44t Nov. '00 Earthworks & Energy: Spreader DrJin, Horse Swale�, Earth Dam�. 
Machinery, Carpet-lined Ponds, Constr. Wetlands, Bioga.�, Windmills . . .  

#45t Mar. '01 Medicine & Health: World & Self, Healthy Home, Designing Care, 
Ayurveda/AIDS, Agents of Decay, Comm. Health Centres, Grafting, 
Women & Trad. Medic., 4th World Apothecary, Healing Weeds, 
Hawaiian Botanicals, Garden as Healer, Medicinal Crops, Gin�eng. 

#46t July 'OJ Good Work & Right Livelihood: Pc Golf Cour..c, Down�i7e Cost of 
Living, New Forest Economy, Energy ns Currency, Buddhi�t Market'g. 
Escaping Wage Slavery, Meaning of Surplus, Urban Intnl. Community, 
Enterprise Facilitation, Cosmic Bob's Sustainability Recipe. 

#47t June '02 Watersheds: Water ns Commodity, Bnsins of Relations, Water..hed 
Development, Beavers, Peat Bogs, Skywater Center, Urban Stormwater, 
Dryland Rockwork, Conservation Investment�, Rahbits. 

#48t Sept. '02 Making Changes: Co-Intelligent Activism, Webs of Power, Urban 
Food, How to Change, Teaching for Change, Global Transformation, 
City Repair, Escaping the Job Trap, Argentine Recovery, Costa Rica Pc 

#49t Dec. '02 Where Is Permaculture?: Challenge to Movement, Penn�ylvania 
SiteFood, Ecological Footprint, Brooklyn Gardener, Herb Fann, 
Suburban Pc, Sustainable Beauty, Texas Water Garden, Cuba, Cactus 

$5 each ppd*t • 20% discount on 5+ • Complete Set $185 
The Permaculture Activist 

PO Box 1209 • Black Mountain NC 28711 USA 

•except for the following: #26 - 31 ,  lf38, #41 - $7.50 each; 
tYI-3, YI-4, #23, #25, lf37, lf39-40, #42-49 - $6.00 each 

- .. 

A 

• 



Help Wanted 

Looking for pennaculturists interested 
in developing an educational program 
in New York City. Contact Bruni 
Tarras, 212-995- I 728, 
elbohio@earthlink.net -�• 

NASCENT PERMACUL TURE 
PROJECT, 14 Ac, Mendocino, seeks 
worktradc/apprcntice. Learn natural 
building, water development, plant 
guilds. A.P., P.O. Box 1857, Willits, 
CA, 95490. -�1 

Education 

PERMACUPERMACUL TURE 
DESIGN COURSE. Sept 1 3-27 2003 
at Crystal Waters College within the 
award-winning Australian ecovillage. 
Focus on community food systems. 
community gardens, local economics, 
ccoliteracy, ccodcsign and ecovillages. 
Internationally expcriencc:d tc:achers
Morag Gamble and Evan Raymond. 
Practical, participatory and intern
ationally attended courses. AU$ I 200. 
courses@pennaculturc.au.com. and 
www.pennaculturc.au.com. " 

SUSTAINABLE NEIGHBORHOODS: 
Bui lding better communities. October 
27-31, 2003 at Crystal Waters College, 
Australia. Focus on the facilitation of 
sustainable urban community 
development processes, community 
food systems, community gardens and 
local economics. With Morag Gamble 
and Evan Raymond. AU$795. 
courses@pennaculture.au.com, and 
www.pcnnaculture.au.com . . 

" 

AGROFORESTRY NEWS 
In its 1 2th year, this 40-page quarterly from Britain offers high-quality information 

on temperate climate tree crops and forest gardening. Issue 1 1 , 1  (#41)  features 
Manzanitas, Hazelnut production, Ribes, Growing small fruits and woody florals, 

Milkweeds, and Control for Shothole of Stone fruits + Reviews. 

Rates $28/year, $53/2 yrs. To subscribe use form below. Back issues $7.50 each postpaid. 
1 0% discount on 5+. 

Volumes I-XI ,  all numbers available. Write us for back issue contents or see our website: 
PermacultureActiyjst.net. 

Shipped by air post to USA, Canada, Mexico. 

Send US dollar check or money order to: 

Subscribe to: 

The Permaculture Activist 
PO Box 1209 • Black Mountain 

NC 28711 USA 

Permaculture Magazine (U .K. )  
-smart, sassy, and now in full colour 

Get the news from Britain and Europe 4x a year. Expanded to 
68 pages and beautifully printed, Europe's leading 
Permaculture journal covers cool and temperate climates, 
urban settings, and the challenge of introducing sustainable 
design to densely settled, tightly governed societies. 
Issue #35:  Roof Garden • Schauberger's Energetics of Soil • 
Putting Food By • Meadow Diversity • Polyculture Farming • 
Childbirth • Deserts in Spain • Unusual Crops 

Available from The Permaculture Activjst. 
Back ;ssues $5. 50 each 
Subscription: $22/year, $41 /2 years 
Fill out the form below. 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , 

Free Classified Ad for Subscribers. 
A bonus to subscribers: one free 20-word 
classified ad (or $8 .00 off any ad). Send 
your ad with subscription payment or use 
bonus later. Add 40¢/word over 20 words. 
Use this form to send in a classified ad even if 
you are not a subscriber. Write your ad here: 

, . , E N T E R  G I FT S U B S C R I P T I O N  H E R E ' , .  

SUBSCRIPTION FORM 
I want to subscribe to The Permaculture Activist and work to develop an ecologically 
sustainable land use and culture. I will contribute as follows (please check one) : 
D $23 - 1 year /  4 issues D $55 - 3 yrs/ 12  issues (U.S., Canada, Mexico only) 
D $1 8 - 1 year gift subscription with regular subscription entry or renewal 
D $36 - 1 year overseas airmai l D $96 - 3 yrs overseas airmail 
D $400 Activist Lifetime Subscription ($600 overseas) 
0 $22 - I year/4 issues Permaculture Magazine (U.K.) D $4 1 - 2 yrs/8 issues 
D $28 - 1 year/4 issues Agroforestry News D $53 - 2 yrs/8 issues 

Issue #50 

_One dollar of each Activist subscription-year goes to a Tree Tax fund for new forestry 
proJects. _Please p�nt in ink the information requested below. 

Send this form with your check or money order payable in US dollars to: 
The Permaculture Activist, Subscriptions, PO Box 1209, Black Mountain NC 28711 USA 

- - - - - - - - - - - - - NAME PHONE 

ADDRESS 

L _ _ _ _ _ _ _ _ _ _ _  _ 
CITY ST ATE I PROVINCE POSTAL CODE COUNTRY 

----------------� 
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"It's never t<J<J late 
ld " to starJ

,
.
,
a new wor . . . 

DesignCourse Los Osos, Ca 

Explore. . .  July )--26 

the LeaJ.:J1ing Center 
of NaturalDesign 
Now in its 5th year! 
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