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if a million hills now gullying with corn or cotton or tobacco 
could be held in place by the roots of honey locust trees and 
an attendant crop of grass which ate nitrogen from the locust 
roots, while the landscape was made green and beautiful by the 
feathery tops of these trees, which at the same time yielded their 
ton or two of bran substitute per acre per year and also added to 
the accumulating sawlogs and firewood.”
 From the farm where I grew up, I’ve long known the sweet, 
date-like taste of honeylocust pods, as well as the treachery 
of their thorns. The sight of a lone locust across a grassy field 
strikes a chord in me that must come from our origins on the 
acacia-strewn savannas of East Africa. Few sights are more 
settling, and few trees show as great a potential. Yet, how much 
have we improved honeylocust in 85 years? We have a few 
thornless and improved cultivars—if you can find them, but one 
is dismayed by the lack of research and development. In 1929, 
Smith lamented, “Secretary of Agriculture Jardine [William 
Marion Jardine,1925-29] tells me that his department cannot get 
funds for experimental work…to test such a possibility.” The 
basic problem today is still one of vision and priorities. Millions 
go for war, but scarcely a nickel for perennial foods. While 
improvements could be made to honeylocust and other trees, the 
articles in this issue suggest the tools of permanent agriculture 
are just waiting to be implemented. Cheap-oil-induced 
complacence and weak invisible structures hold us back. We can 
go to Earth B anytime—start rowing.
 Our next issue theme is Building the Solar Economy 
(submission deadline Mar. 1). What infrastructure is needed to 
best exploit incident sunlight on a house, farmstead, or city? 
What technologies, low and high, are within reach to help us 
deal with these last days of ancient sunlight? Next is “Life 
on the Edge” (articles by June 1), where we hope to explore 
ecological and cultural, as well as spatial and temporal edges. 
Adam Brock will edit #98 to develop a theme prominent at 
the North American Permaculture Convergence last August: 
“Decolonizing Permaculture” (deadline Sept. 1). Please consider 
writing for these upcoming issues. Always remember that we 
must have photos or other graphics with all articles. The Activist 
will see significant changes over the next 12 months, please 
see pg. 55 for more information. Stay tuned. We’ll need your 
support to ensure a smooth transition.    ∆

Once upon a time
there were two earths: A and B.
While Earth A stayed in the solar system,
Earth B, one day, flew to the other side of the Milky Way.

Earth A is right now a megaslum of several billion robots...
I’m told Earth B is abundant in splendid flowers, 
birds and animals.
And the people there wear rainbow robes and chatter with dance and 
song...

I sent a letter through Halley’s comet
To the post office on Earth B
Asking for my immigration visa...

One year passed....

On a hilltop I check the direction of Earth B with a compass
 POST OFFICE ON EARTH B, PLEASE!
To my throbbing heart
Here flies back Earth B’s message
 COME BACK ANYTIME! 

Rowing in the Snow Ocean (abridged) by Nanao Sakaki 
(thanks to Roman Shapla for introducing me to Nanao, an always 

dependable source of inspiration)

ThE PoTENTIAl For PErENNIAl CroPS to stop soil 
erosion and yield with fewer inputs has guided much of 
permaculture thinking. Adam Brock points us to current 

research that links farming practices and culture—important, 
but not too surprising—we farm the land, and the land farms us. 
If rice-growing societies cooperate more than wheat farmers, 
what should we suppose about a culture based on perennials? 
Rice is no perennial, and it seems to me that agroforestry (think 
oak savannas) may need less, not more, cooperation day-to-
day. on the other hand, the long-term husbanding of productive 
wildlands or perennial food forests may reinforce a seventh-
generation worldview. Many mast-bearing trees, oaks, hickories, 
beech, and chestnut, take so long to come into production that 
selecting improved varieties is no simple task. Not to diminish 
the Mesoamerican miracle of corn, but an improvement of 
similar magnitude in the oak is a longer-term project.
 Most observers agree that moving agriculture toward 
perennials would be a good thing. Should we push tree crops 
and other perennial species, or perennialize annuals? No one 
knows yet, so let a thousand flowers bloom. Improve hazelnuts, 
perennialize sorghum, and run controlled trials to see what 
works. Few would discount annuals in the food crops mix of 
the future. humans will always grow them. A good short-term 
goal would seem to be an intermediate system of alleycropping 
annuals between rows of trees or shrubs, like the Restoration 
Agriculture Mark Shepard champions. This step-wise approach 
to permanent crops also addresses economic yields, as annuals 
can bring income during the years before tree crops bear.
 Productive perennials already exist. J. russell Smith wrote 
of the honeylocust in Tree Crops (1929), “how fine it would be 

Rowing in the Snow Ocean
John Wages

OOPS… erin o’Neill, author of “A High Desert Home-
stead” in Issue #94 may be reached at seedsandstones.
wordpress.com and not at seedybeans.wordpress.com. our 
mistake...and good blogging and homesteading, erin!

Important announcements on pages 27 
and 55 about IPC-12 and Permaculture 

Activist management changes
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OvEr 2.78 MIllIoN SquArE MIlES of the earth’s 
surface is devoted to growing annual cereals such as 
rice, wheat, and corn (uSDA Foreign Agricultural 

Service). That’s an area about the same size as the continent 
of Australia, and more than four times larger than all the land 
devoted to perennial crops—such as fruits, nuts, coffee, and 
rubber—combined (World Bank).
 You’ve already heard the litany of woes this arrangement is 
creating: surpluses that encourage food processors to conjure 
grotesque substances out of soy protein and corn syrup; trillions 
of empty calories that make us feel sated, but end up slowly 
sapping our vitality with obesity and diabetes; armies of migrant 
farmworkers coerced into a 21st-century indentured servitude; 
nitrogen blooms that kill entire marine ecosystems—the list 
goes on and on.
 Given these conditions, it’s no surprise that attention is 
turning towards perennial crops as a more sustainable source of 
food. Compared to our current system, perennials offer a host of 
environmental and nutritional advantages.
 • Perennials take less work. Without yearly requirements to 
buy seed, plant, and till, most perennials start with an advantage 
over annuals. Perennials do need annual maintenance, but this 
typically requires less work than annuals do to sow. 

 • Perennials meet more of our needs with less processing. 
Sure, corn and soy can now be manipulated into all kinds of 
frankenfoods, as well as plastics and biofuels, thanks to genetic 
engineering and energy-intensive processing. But perennials can 
serve all these needs and more without the labs and factories. 
Nearly all climates are able to support dozens of perennial 
crops that, when taken together, can meet most of our needs for 
protein, carbohydrates, and medicine—not to mention timber, 
fiber, and other industrial products.
 • Perennials build soil. Topsoil is, by volume, the largest 
export of the united States—and once it blows or erodes away, 
it can take hundreds of years to rebuild. Not only do perennials 
reduce erosion by holding soil with a long-term root network, 

…each farm would need 
to wait at least a few years 
for its perennial crops 
to start yielding.  

How What We Grow Becomes Who We Are

Perennial Crops, Perennial Cultures
Adam Brock

they reduce or eliminate the need for tillage, and can accelerate 
soil-building with the proper species selection and management 
techniques.
 • Perennials need less fertility. lower levels of nutrient are 
required for most perennials to give a good yield, reducing the 
need for fertilizer inputs.
 • Perennials are more resilient. Because of deeper root 
systems, they stand up in the face of drought, heat, and cold.

Stuck in a rut

 All in all, we’ve amassed a convincing body of evidence 
demonstrating that perennial-based food production systems 
could yield enough to feed a planet of nine billion, sequester 
enough carbon to stop climate change in its tracks, restore 
fertility to our soils, reduce fertilizer inputs, and weather an 
increasingly erratic climate.
 And yet, in the places where it counts, the focus on annual 
monoculture remains as strong as ever. Federal policy continues 
to subsidize a select few commodity crops to the tune of billions 
of dollars per year. At research institutes, plant scientists center 
their work on genetic engineering and ever-more-baroque means 
of battling pests. And on the ground, more and more farmland 
continues to fall into the hands of speculators and the agribiz 

Polycultures of perennial food plants have tremendous potential 
to transform our way of life. Re-drawing of a forest farm based on 
an original in the Permaculture Designers’ Manual by Bill Mollison. 
Charles A. Gotherman. Used under Creative Commons license.



4     PERMACULTURE ACTIVIST  •  #95

multinationals, for whom long-term ecological health is hardly 
worth a thought.
 How can we be so short-sighted? What could possibly 
compel us to double down on annual agriculture, even as the 
evidence in favor of perennials mounts?
 Well, practically speaking, there are some real logistical 
challenges to transitioning to perennial crops. To turn around 
our global food system, millions of farmers would need to be 
retrained in how to conduct their life’s work. Tens of millions of 
acres of cropland would need to be painstakingly redesigned and 
reconfigured, with thoughtful attention to climate, terrain, and 
soil. And, crucially, each farm would need to wait at least a few 
years for its perennial crops to start yielding. With most farmers 
already in debt or barely breaking even, few could afford to wait 
that long for a new system to replace income from the old. 
 Of course, these challenges could theoretically be overcome 
with the right financing systems, intelligent tax policy, and the 
like, but the political will to make that happen is decidedly 
lacking. The invisible structures of society are generally 
opposed to such forward-thinking solutions. our economic, 
political, and monetary systems are all designed to favor the 
needs of “right now” over those of future generations—and as 
long as they remain that way, the quick fix will always win. 
The annual will outcompete the perennial, even if it means 
sacrificing the well-being of future generations.

Connecting the dots

 And perhaps that’s not a coincidence. Perhaps these two 
elements of our global culture—annual agriculture and a 
growth-obsessed, short-term focus—are more intimately 
connected that we think. It’s well-understood that our cultural 
priorities shape the way we grow our food; from local laws to 
diet fads, everything has implications for what crops are grown 
and where they’re sold. But I’d like to suggest that the reverse 
is also true—that the way we grow our food shapes our cultural 
priorities. And it does so in ways that are far more subtle and 
far-reaching than we might at first imagine.
 In a world that’s been subsisting from largely the same 
vegetables and cereal grains for thousands of years, annuals are 
like the proverbial water that we fish can hardly notice. But by 
examining how annual agriculture ended up as the dominant 
source of our food, we can glimpse how its ripples have spread 
far beyond the dinner plate. And by comparing these insights 

with the distinct cultural practices of pre-agricultural societies, 
we can sketch some characteristics of a post-agricultural society.
 To begin with, let’s recap how we became grain farmers in 
the first place. history books tend to start their story with the 
invention of agriculture some 12,000 years ago, with everything 
else relegated to a footnote called prehistory. In truth, though, 
our modern bodies and brains were in place tens of thousands of 
years earlier, and long before agriculture came on the scene. (1) 
Language, clothing, artistic expression, and complex spiritual 
systems had all been around for many millennia, and as humans 
spread across the planet, we developed an astonishingly wide 
variety of means for securing our sustenance. Beyond merely 
relying on what nature provided, pre-agricultural societies 
actively engaged with the ecosystems around them through 
strategies such as selective foraging, eliminating competitive 
pests and predators, seed scattering, and controlled burns.

 As the wild temperature fluctuations of the ice ages gave 
way to a warmer and more stable climate, pastoralists in the 
fertile river valleys of the Middle East and China happened upon 
a positive feedback loop of such strategies, focused on a select 
few species of adaptable plants and animals. It’s unlikely that 
any of these strategies were chosen deliberately; the process 
happened slowly enough that any given generation may not 
have noticed much of a difference from the one before. But over 
the course of a thousand years or so, these incremental tweaks 
resulted in a sea change in how food was procured. 
 Whereas the techniques of other cultures involved a web 
of complex, mutualistic relationships with dozens of species, 
this new arrangement simplified diets and ecosystems alike, 
concentrating on a narrow range of plants and animals that 
responded most quickly to human manipulation. Whereas 
perennial-based systems kept calories stored in the living 
biomass of trees and shrubs until needed, annual monocultures 
locked those calories in seeds that could be kept in large 
granaries after harvest. And whereas many non-agricultural 
diets centered around raw food, agricultural diets required the 
cooking and milling of grains to make them edible.

I’d like to suggest…
that the way we grow 
our food shapes 
our cultural priorities. 

Coconut and Tagetes erecta, a multilayer cropping in India 
Photo by Ezhuttukari. Used under Creative Commons license.
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Ian Kuijt hypothesizes that invisible structures were the 
culprit of this boom-and-bust pattern. (3) Kuijt notes that early 
agricultural settlements such as Çatalhöyük in Turkey seem 
to have been flat societies like the ones that preceded them: 
merely a large collection of permanent homes, they had no 
apparent centers of government, commerce, or religion. After 
these early settlements fell apart, it took hundreds of years for 
a second wave of agricultural settlements to emerge. once they 
did, however, they exhibited the well-documented seedlings of 
today’s hierarchical structures: social classes, the rule of law, 
armies, prisons, and organized religion.
 The implication is that annual-based agriculture was simply 
not viable without this new suite of invisible structures to keep 
it going—namely, a stratified society enforced by strict record-
keeping and, frequently, physical violence. By compelling 
farmers to guard their surplus grain in the centers of large, 
permanent settlements, annual agriculture set in motion a chain 
of events that led inevitably to the force-based hierarchies that 
have been part and parcel of every successful civilization since.

 The net result was an unprecedented leap in our ability to 
capture and store caloric energy. With that energy safely stored, 
permanent settlement became possible. And like sugar released 
into a bacterial colony, surplus energy propelled the population 
of those settlements to unprecedented heights. You’ve probably 
heard how the story goes from here: population growth freed 
many people from the drudgery of wresting their own food from 

nature, leading to a division of labor, the 
development of writing, wheels, and all the 
rest.
 Well, not quite. Thousands of years 
into agriculture’s emergence, in fact, its 
dominance as humanity’s primary form 
of sustenance was hardly assured. As a 
growing cadre of anthropologists and 
historians have pointed out, agriculture 
didn’t offer immediate advantages to the 
well-being of its practitioners. Compared to 
their pastoral and horticultural counterparts, 
agriculturalists were shorter in stature and 
nutrient-deficient, worked more hours 
to secure their food, and suffered from 
many more diseases (much of the latter 
being a result of their cohabitation with 
domesticated animals). What’s more, the 
consequences of agricultural life seem to 
have been incompatible with our existing 
social structures and belief systems—at 
least at first. recent archaeological 
evidence (2) points to a pattern of boom 
and bust following the beginnings of 
annual-plant-based lifestyles: in many 
parts of the globe, the earliest agricultural 
societies collapsed after settlements 
reached the size of a few thousand people, 
and didn’t re-emerge for centuries.

The birth of hierarchy

 In an article published in the Journal 
of Anthropological Archaeology in 2000, 
university of Notre Dame anthropologist 

…it took hundreds 
of years for a second 
wave of agricultural 
settlements to emerge.
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engagement with food shape the way I see the world?” or 
“What kinds of invisible structures would need to be in place to 
convert millions of acres to perennial crops?” As we ask these 
questions, one thing remains clear: until we come to terms with 
our dependence on annual crops, the cycles of exploitation and 
strife of the last 12,000 years will repeat. our efforts to build 
a just and equal society will be in vain without a revolution in 
how we grow food. And that revolution is unlikely to come from 
the very institutions that annual agriculture made possible.     ∆

Adam Brock is a permaculture designer and teacher based in his 
hometown of Denver. In 2009, he co-founded The GrowHaus, 
a food justice non-profit in Denver that has become a key hub 
for the local food movement. Adam is a member of Denver’s 
Sustainable Food Policy Council, and was named as one of 
Colorado’s Top Thinkers of 2013 by the Denver Post. He will 
guest-edit PcA #98 on “Decolonizing Permaculture.”

Notes
1. Jared Diamond, Daniel quinn, and permaculture’s own Toby 
hemenway have argued these points in great detail.
2. Newitz, A. “how Farming Almost Destroyed Ancient human 
Civilization.” iO9 Magazine, November 2014.
3. Kuijt, I. “People and Space in Early Agricultural villages: 
Exploring Daily lives, Community Size, and Architecture in 
the late Pre-Pottery Neolithic.” Journal of Anthropological 
Archaeology 19: 75-102 (2000).
4. Talhelm, T., X. Zhang, S. oishi, C. Shimin, D. Duan, X. lan, 
S. Kitayama. “large-Scale Psychological Differences Within 
China Explained by rice versus Wheat Agriculture.” Science 
344: 603-608 (2014).

 Another recent 
study—this one published 
last year (2013) in 
Science—reinforces the 
idea that how we grow our 
food shapes the kind of 
society we become. In this 
study, psychologist Thomas 
Talhelm and his colleagues 
compared cultural 
orientation between two 
parts of China: the north, 
where wheat is historically 
the staple crop, and the 
south, where rice is 
predominant. Because rice 
paddies require complex, 
village-scale irrigation 
systems and these in turn 
necessitate cooperation 
within a community, 
Talhelm hypothesized that 
people from rice-growing 
areas would see themselves 
differently than those who 

grew wheat, which takes much less cooperation to plant and 
harvest. Indeed, after testing over 1,000 people on either side of 
the rice-wheat boundary, the researchers found that “a history 
of farming rice makes cultures more interdependent, whereas 
farming wheat makes cultures more independent, and these 
agricultural legacies continue to affect people in the modern 
world.” (4)
 If differences in societal values this profound can be traced 
to growing two different annual staple crops, just imagine the 
kinds of philosophical differences between a society of annual 
growers and one based on perennials. Actually, imagination 
isn’t needed—just a careful look at the cultures where 
perennial-based food systems managed to flourish well into the 
agricultural age. While they exhibit a wide variety of religious 
beliefs, marriage customs, and other behaviors, these societies 
are notable for what they all lack: hierarchical social classes, 
armies, or other highly-stratified institutions.

Implications for us

 To bring things back to our present predicament, then: 
Are we doomed to a world of violence and war as long as we 
grow annual grains? Does a society based around perennial 
polycultures mean living in settlements of less than 200? Well, 
not necessarily. With the right strategies to manage both topsoil 
and population, for instance, we may be able to “have our wheat 
and eat it, too.” We currently have the knowledge and tools to 
manifest food forests that support much larger populations than 
any previous culture.
 The point, then, isn’t to draw sweeping generalizations about 
where we need to go—but instead to ask the right questions 
that will get us there. questions such as, “how does my own 

…until we come to terms 
with our dependence 
on annual crops…
the cycles will repeat…

Annual monocultures locked calo-
ries in seeds kept in granaries like 
this pottery example of a soybean 
store (200 BC - 8 AD). National 
Museum of China, Beijing. Photo 
by John Wages.
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BADgErSETT rESEArCh FArM, in southeast Min-
nesota, has been around for over three decades. We’ve 
been featured in the Activist several times (#49, “Hybrid 

hazelnuts—New Crop Taking giant Steps; #82, “Badgersett 
hazelnuts: Crops for the Future). our publications are now 
easily available online at our website (badgersettresearch.
blogspot.com). Beginning with a paper delivered to the Northern 
Nut growers Association in 1987, we have shared our goals of 
developing highly productive, widely adapted, commercially 
viable nut crops—hazelnuts (Corylus spp), chestnuts (Castanea 
spp), and hickories (Carya spp). And, we’ve just finished our 
first book. Growing Hybrid Hazelnuts will be available from 
Chelsea green starting the end of January 2015. 
 Writing this book was all-consuming and exhausting—three 
authors or not—and incredibly educational. Any good teacher 
will tell you that the best way to learn any subject is to teach 

it. Growing Hybrid Hazelnuts taught us an incredible amount 
about our own work. Much of what we learned is in the book 
of course, but we also learned that it’s difficult-to-impossible to 
teach five-dimensional processes in two dimensions. We had to 
leave out a lot. For example, you really can’t teach about chest-
nuts and hickory-pecans in a book on hazelnuts, although we 
work hard on those crops too. In this article, I’m hoping to give 
you a glimpse of all three crops—why, what, how, and present 
status, and a peek at new directions for integrated systems.

Why perennials?

 In 1975, I escaped grad school with all the course work for 
a PhD in evolutionary ecology under my belt. The histories of 
Babylonia, Rome, and Egypt were all well known, as were the 
trends in soil and water in North America, if you looked. Search-
ing for direction, I found J. russell Smith, and my own thoughts 
took form. While I revere Smith at least as much as anyone, he 
was not a biologist but a geographer. When Smith was a student, 
the science of ecology did not yet exist. There was no wide-
spread understanding of Mendelian genetics, and no knowledge 

News From Badgersett

Hybrid Swarms and Hickory-Pecans
Philip A. Rutter

of DNA at all. he was authentically brilliant, in his observations, 
his conclusions, and his vision. Since his time, we’ve learned an 
astonishing amount, and we must use what we know now.
 The devastation wrought by modern agriculture is rational-
ized as being necessary, and unavoidable, to “feed the world.” 
readers here know that’s pure BS. our soils, farms, and farmers 
are being strip-mined to make one thing: profits. About 40% 
of the uS corn crop now goes to feed your car, so that you can 
drive to the mall whenever you want. If there is a Cosmic Justice 
Court somewhere in the universe, we’re in deep trouble.
 To end these obscenities, we need to find new ways to feed 
the world, without strip-mining everything else. In most cases, 
the wonderful, ancient indigenous practices Smith documented 
could not ever provide enough food for this modern world—
with megacities like Chicago, Kinshasa, and Shanghai. Apart 
from the starvation of millions, if we couldn’t feed the cities; the 
social chaos from rising food prices would be devastating.
 New food systems also must, I powerfully feel, include 
farmers. The folks who grow 2,000 acres of soybeans need 
new crops and growing systems, and they need for those new 
systems to be economically viable. When asked why he robbed 
banks, Willie Sutton reportedly replied, “Because that’s where 
the money is.” likewise—why work so hard to include corn and 
bean farmers? Because that’s where the land is.

Radically new crops, genetics, and systems

 The benefits of perennial crops, especially woody perennials, 
are clear: no plow, 365-day deep-root systems, less than zero 
soil erosion, and cleaner water. The downsides seem trivial—no 

The promise of a heavy crop of hazels in June. 

…why work so hard 
to include corn and bean 
farmers? Because that’s 
where the land is.
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Hybrid swarms

 our book explains the concept of a “neohybrid” in more 
depth. Briefly, we needed a new word because the broad mean-
ing of “hybrid” conveys essentially nothing and leads to confu-
sion, incomprehension, and untruth. A neohybrid, specifically, 
is a plant population derived from an intentionally generated 
“hybrid swarm” (http://en.wikipedia.org/wiki/hybrid_swarm) 
of at least three species, which has resolved through repeated 
cycles of selection to a new genetically stable crop. When I 
began using this method in the 80s, the hybrid swarm concept 
was unknown except to a few evolutionary scientists, and they 
argued about whether swarms even existed. other biologists had 
never heard of the idea. I did understand it, thanks to exceptional 
teachers, and I began assembling my swarms: three species of 
hazel, five species of chestnut, and four species of hickory and 
pecan (all Carya).
 In just the past few years, because of the advent of cheap 
DNA analysis, we have learned that naturally occurring hybrid 
swarms are very common in all kinds of organisms. They are 
Nature’s way of creating new species, in the face of climate 
change and other unstable environments.

 Hybrid swarms are behind a huge number of human crops—
entirely unsuspected in the 80s. Wheat, for example, is a huge, 
chaotic hybrid swarm, as are squashes. New World beans re-
sulted when Native Americans crossed separate species from the 
Mayan lowlands and the Andean highlands. Breadfruit, banana/
plantains, and more crops arose in this general manner, through 
extremely broad or inter-species crosses. rice and potatoes now 
include genes from multiple wild species, although breeders do 
not think of them as a swarm phenomenon and are consequently 
missing huge potential. 

Status of our three neohybrid crops

 We first made real progress with the hazels, and when we’d 
demonstrated (over 20 years) both reliable cold hardiness and 
resistance or tolerance to Eastern Filbert Blight (EFB), others 
started to work from our genetics. We have recently determined 
that EFB is not a pathogenic fungus at all for North American 
hazels, but rather a commensal symbiont, actually conferring 
benefits. Starting with three species (American, Beaked, and 
European hazels/Corylus americana, cornuta, and avellana), 
we then acquired wild European hazels, putatively of Hungarian 

food for a few years during establishment, and constantly grow-
ing wood that gets in the way. 
 But there is another significant downside today. You cannot 
develop new variant perennial crops (I think I prefer “symbi-
onts” to “crops,” after writing the book) without long, extensive 
field testing. And modern universities can’t and won’t do it. If 
they’re playing with woody crops at all, their first goal, always, 
is to “find the best and clone it!” grafting is a form of cloning, 
of course.
 Clonal crops are a death trap. Not only will local climates 
be markedly different, and more erratic, in 20 years, but also 
pests will change, as they invade, migrate, and evolve. The only 
possible defense is Nature’s: diversity in all ways—species, 
structure, and most intently, genetic.
 If we hope for our grandchildren to survive climate change, 
we must have genetically diverse food plants. Testing them takes 
many years. You can make a hybrid in one year, but you cannot 
test its ability to survive dry years, wet years, cloudy years, 
cold winters, or warm winters, without all those events happen-
ing. And, if you think selecting a population of crop trees that 
“breeds true” is a fantasy, you’re sadly out of date. google “Ka-
zak apples,” read deeply, and take hope. Badgersett’s neohybrid 
hazels now breed true for upper Midwest cold hardiness (zone 
4a) and Eastern Filbert Blight fungus tolerance; our neohybrid 
chestnuts breed 80% true for zone 4a cold and chestnut blight 
resistance; and our neohybrid hickory-pecans now breed 90% 
true for zone 4a cold and pecan-type thin shell (not papershell). 
Many more traits are in the pipeline for all three crops, having 
been moved from 30% heritable up to 60 and 80%. (100% true 
never happens, due to mutations, if nothing else.)

Dr. Susan Wiegrefe, Research Associate, harvests a heavy crop 
of chestnuts using state-of-the-art buckets and Nut Wizard® 
harvester under one of the “all purpose select” O-030-N.

Rice and potatoes 
now include genes from 
multiple wild species…
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origin, to add to the swarm. The wild hazels are looking excep-
tionally useful for adding resistance to Big Bud Mite, as well as 
Eastern Filbert Blight. 
 A great many people now believe in the commercial poten-
tial of the hybrid hazels, and are working in that direction with a 
great deal of time and money. We are not as irrationally exuber-
ant as many—we’ve seen too many bumps in the road as plant-
ings age. Typically, an 8-to-14-year-old hybrid hazel planting 
will be gorgeous, pest-free, and crazy productive. Then, by age 
20, the picture shifts pretty dramatically—not to the point where 
commercial operation is unreasonable, but the management 
requirements of wood, pests, harvest, labor, and fertility are so 
significant that some growers lose their enthusiasm. The chang-
ing needs of the plants just don’t fit the same humans. Slower 
commercialization will be less traumatic, we feel. 
 our chestnut swarm has Chinese, American, European, Japa-
nese, and Seguin chestnuts as the base material. The chestnuts 
are simply slower to work with than the hazels, requiring longer 
testing, and more work to manage the genetics of the popula-
tions. last year, we finally got the “test winter” that enabled us 

to move forward again. Whereas no other chestnut source is reli-
able north of zone 5, ours is now over 85% reliable in zone 4a. 
 Chestnut blight got here about six years ago, thank good-
ness, and our Minnesota plantings confirm previous testing of 
our material in China and at Auburn university: about 80% of 
Badgersett chestnuts are functionally resistant to or tolerant of 
chestnut blight. We are now able to select and breed for higher 
resistance on site. Inevitably, we’ve discovered a few breeding 
lines that we now will almost entirely discard—painful progress. 
 The bugaboo of small nut size is nonsense, in both ways. 
Plenty of folks sell “small” chestnuts, and our genetics also in-
clude lines with nuts as big as those anywhere. Size is heritable 
at a high rate, if you can pollinate like with like. Cross-pollinat-
ing unlike lines, however, does result in chaotic progeny. We’re 
starting to make new plantings, with the trees segregated for 
like-like pollination.
 Starting around 2008, when enough of our hickory-pecans 
had been bearing long enough to draw conclusions, we found 
we’d established a population where over 90% of seedlings 
have thin shells (i.e., crackable by hand) and the cold hardiness 
normally associated with bitternut (Carya cordiformis) or shag-
bark hickory (C. ovata), both of which are far more cold hardy 
than pecan. Those three species are the basic starting material. 
We have shellbark germplasm also, but so far the shellbark (C. 
laciniosa) does not pollinate easily with the rest of the swarm, 

The hand-harvest lines 
tend to have bigger 
wood, also a yield.

and the nuts also do not fill well this far north. Carl Albers, in 
New York, has been contributing new shellbark material to our 
collection from as far north as he can find it there—outplants 
start this year.
 The next major genetic goal for this crop is shorter genera-
tion time. Precocity has been found to be highly heritable and 
easily reinforced in other genera, making us hopeful.
 We present this third successful hybrid swarm as the critical 
proof of principle, that woody hybrid swarms can be used to de-
velop useful new crop variation, within the human time frame—
if you’re willing to do the work.

New directions

 Machine harvest—We’ve now harvested neohybrid hazels 
with a modified blueberry picker for four seasons. It’s not a 
drop-in machine. We’ve had to modify it for the quite different 
harvest needs of hazels, and we’ve had to learn how and when 
we can machine pick. We pick each row twice, early and late, 
and we think we can now gauge it so that the early harvest does 
not pick too many nuts that were not truly ripe, and so that the 
late harvest captures the later maturity nuts, before they are all 
gone to bluejays, deer mice, and crows.
 Machine harvest means adapting not only the machine to the 
crop, but also the crop to the machine and the people. Some of 
the neohybrids will never be machine-pickable. We’re splitting 
the breeding now into machine- and hand-harvest lines, both of 
which have plenty of utility. The hand-harvest lines tend to have 
much bigger wood, which is also a yield.
 Machine harvest of chestnuts has been elusive everywhere. 
It’s now done frequently in Europe, but always by creating what 
must be recognized as “chestnut deserts:” meticulously mani-
cured orchards of clonal chestnuts. our messier populations are 
more difficult. of course, one can harvest the nuts with pigs, and 
we’ve tested geese for that too. oh, the management—chasing 
loose pigs in a forest of chestnut trees. Will your pigs get loose? 
If you don’t know the answer, you’re not ready to get pigs.
 Adapting the machines that already work for the pecan 

Close-up of a bur from one of our hybrid chestnuts. 
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grass and legumes into immediately available nitrogen, and they 
eat insects and even mice. The potential for commercial poultry 
production is real, with great benefits. 
 Sheep make good mowers, but you must keep them out of 
younger plantings, or they’ll certainly eat the trees someday. We 
have Icelandics, with no losses to coyotes yet in four years (we 
hear coyotes every night). We like them a lot, but they have an 
appetite like a goat. We use them to mow or clear woody weeds 
in mature chestnut and hickory-pecan and in hazels when we’re 
intending to coppice the hazels in the next year. They decrease 
the work of coppice by around 60%, clearing grass and weeds 
right to the base of the plant, and breaking out old, weak hazel 

wood. Managing them with moveable electro-mesh fencing is 
very workable; but you cannot let your attention (or the current 
in the fence) lapse. We need a lot more sheep at this point, but 
also another human to wrangle them. The need for experimenta-
tion with other breeds of sheep is high. The Icelandics will strip 
all leaves off of hazels up to 8’ (about 2.5 m) high—they bend 
the stems down to get the high leaves.
 horses, surprisingly to many, fit beautifully with all three 
crops. They will prune chestnuts and hickory-pecans up to 5-6’ 
(about 2 m), so that you can walk under the trees. horses clear 
brush and fertilize in a non-obnoxious way, and they don’t eat 
hazel leaves or twigs—until you should have moved their pad-
dock three days ago.
 Biochar—Over thirty years into this project, we’re drown-
ing in biomass, and desperately need to regularize harvest of 
wood to turn the eternal excess into a cash crop. This year, we 
launched a Kickstarter campaign to build a “Farmer-Friendly 
Mobile Biochar Kiln.” The campaign is not active at the mo-
ment, but there is a ton of information on it at the Kickstarter 
site. We launched it on a short timeline; although we raised 
nearly $18,000, we did not meet the goal. We’re not giving 
up—we’re going to re-group, do a lot more pre-launch publicity, 
and launch again, hopefully this year. With any woody perennial 
crop, wood that needs to be removed from the field will eventu-
ally become a problem. The mobile 1,000-gal. (4,000 l) kiln 
we’ve designed will turn any feedstock, including vine trim-
mings or twigs, into biochar. Besides being good for your soil, 
biochar is very easy to sell. See Resilience.org, oct. 7, 2014, for 
more information about our biochar operations: tinyurl.com/nb-
kfvqs.
 Keep the Farmers alive! Without them, all the crop develop-
ment in the world won’t help.      ∆

Phil Rutter, President and Chief Scientist of Badgersett Research 
Farms, does his best to make sure the world has a future and 
that it is, in fact, nuts.

Horses…fit beautifully 
with all three crops.

industry is probably the shortest path to machine harvest for 
the hickory-pecans. Mechanization of the pecan harvest is quite 
advanced, and the parameters that will need adjusting are not, 
I think, difficult to adapt. our trees are just getting to the point 
where the machines can be economic, and we are planning on 
that direction in the immediate future.
 Animals—A major move forward for us in the past five 
years has been successful integration of animals into all three 
crops. Starting with a small numbers of critters, and experiment-
ing with management, we’ve shown that animals can replace 
fossil-fueled mowing, while giving significant fertility and ph 
management.
 The caveats are numerous, but the basic story is clear—you 
really must have animals that fit the crop, which means choosing 
species and breeds—and even individual animals.
 Start with dogs. Feeding and training farm dogs is a non-
trivial investment, but not only will “pretty good” guard dogs 
chase and kill rodents in the nut crops, they’ll even chase hawks 
(while the hawks are flying) away from your poultry, and crows 
away from the nuts. They will also go after the coyotes and 
other large predators. Keeping good farm dogs takes homework, 
patience, time, and money. We have only three at the moment 
(five would be better), all crosses of shepherding breeds from 
rescue: an Anatolian-Australian for serious authority, a german 
Shepherd-Working Collie for energy, and the newest, a mutt, 
with mostly shepherding genes and terrific willingness.
 Poultry, both in chicken tractors and free range, work 
beautifully, although management is inescapable—if you have 
a tractor with birds in it, someone has to be 100% on duty, for 
movement, water, etc., or you will have dead birds. You must 
have reliable people, with back-up for illness and other contin-
gencies. The birds eat more grass than you’d think. They turn 

Between chestnuts (l) and hazels (r), the darker patches of grass 
reveal fertility by chicken tractor in the prior year. Manure also 
raises the pH, which the hazels like but the chestnuts do not.
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Maple-Mushroom-Duck Polyculture

De-Slugging the Woods
Steve Gabriel

IT IS SAID ThAT ThE oNlY SurE ThINgS IN lIFE are 
death and taxes. As a farmer, I’m inclined to add crop pests 
to this list. This follows basic ecological thinking: any crop 

yielding a large amount of food will support an increase in pests 
and diseases. This is because by expanding the food resource, 
one has essentially created the conditions for a pest population 
to thrive and reproduce.
 With mushroom farming, the pests are slugs. Slugs are 
curious creatures: slow, without vision, attracted to the aroma 
given off by sporulating fungi. Combine that appeal with wet 
conditions, and you have a recipe for an explosion of slugs. 
They seem to appear overnight and quickly overwhelm fruiting 
logs. Picking slugs off mushrooms and logs is a very undesir-
able (read: gross) activity, not to mention that mushrooms with 
damaged caps are worth less in the market. In my work with 
the Cornell Small Farms program, (1) I engage with shiitake 
farmers around the Northeast, and we frequently moan over the 
inevitable slug chores that come with the crop.

Emerging solutions

 A few years back, my wife Elizabeth and I stumbled across 
a possible solution to the slug problem that really seems to 
work—ducks! The idea arose from mere curiosity and also 
our background in pemaculture. In 2010, we moved to a rental 
house in the country and wanted poultry for our own egg 
production. Elizabeth’s brother Ben Falk is a permaculture 
designer and farmer in Vermont and we had witnessed the play-
ful character of ducks at his place. Plus many of our friends had 
chickens, so we thought duck eggs would be a nice complement. 
Additionally, permaculture teaches us that when we have a 

problem, we should try to see the opportunity in the challenge, a 
principle known as Problem = Solution. A pest or disease can be 
symptomatic of a larger deficiency in the whole ecosystem, and 
co-founder Bill Mollison was fond of saying “you don’t have a 
slug problem, you have a duck deficiency.” I saw this concept 
in action in Scotland at the Findhorn Community Ecovillage, 
where they installed a small pond in each of their high tunnels 
to overwinter frogs, which happily browsed for slugs and bugs 
among the greens.

 After settling into the new house, we bought two Indian 
runner ducks and four Khaki Campbell ducklings at an auction. 
By chance, and because it was close to the house, we fenced the 
six ducks in the shiitake log yard. About halfway through the 
season, I realized I hadn’t yet seen a slug on the logs, mush-
rooms, or anywhere in the vicinity. It didn’t take long to figure 
out the likely reason why. 
 As we have planned our farm and homestead, we’ve always 
tried to go slow, introducing systems and observing how they fit 
into the landscape, farm system, and our lifestyle and personal 
enjoyment. When we start something new, we don’t commit to 
it as either a hobby or a commercial operation, but rather start 
much smaller. If economics, system integration, and personal 
enjoyment all work out, we assess conditions and consider 
scaling up. realizing that six ducks had relieved slug pressure 

on the shiitake 
made our dreams 
of farming 
1000+ shiitake 
logs much more 
feasible. 
 In 2011, 
when we bought 
our farm, the 
mushroom 
operation was 
expanding, and 
we felt ready to 
increase the duck 
flock as well. 
We got inter-
ested in raising 

meat ducks for profit, while also reducing the inevitable slug 
problems with the expanding mushroom enterprise. The main 
wooded area of our farm covers roughly one acre, and consists 
almost entirely of sugar maple trees. Being relatively flat and 
near to our house (Zone 0), the wooded acre offered several 
established access routes that promised to make it suitable for an 
efficient sugar bush. But the maple trees provide more than sap; 
their dense foliage gives excellent shade during the hot summer 
months and creates a humid microclimate—perfect for both 
mushroom cultivation and duck habitat. Stacking sugar maples, 
shiitake logs, and ducks means that this single acre yields prod-
uct from early February through late october. The forest micro-
climate also supports a number of other forest farming crops we 
have begun to cultivate, including ginseng, and a shade nursery.
 As a permaculture teacher, I find that students are often very 
interested in the idea of multifunctional polycultures. (Some 
call them guilds, but I avoid this as it confuses the term with its 

Slugs mating on a shiitake mushroom.

…we’ve always tried 
to go slow…
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original meaning in ecology.) As this maple-duck-mushroom 
polyculture emerged in our minds, we felt it was important to 
test the concept and to generate data and evidence to support 
any claims. This process of proof and documentation is a huge 
problem in the permaculture movement; there are many ideas 
and conceptual designs for polycultures, but little evidence that 
they actually achieve the claims of nutrient cycling, pest control, 
multiple yields, or any of the other theoretical benefits of multi-
species assemblies. As I teach, I am quick to point out that few 
polycultures are based on research, or have a long track record 
of success. It’s easy to get excited about an idea, but if we are 
to be taken seriously by farmers, academics, and skeptics, then 
better documentation is certainly needed. 

The value of research (and funding)

 In an ideal world, farmers would be able to add a new enter-
prise (like meat ducks) to their system with minimal personal 
investment and risk, along with the assurance that yields would 
meet a market demand. Crunching the numbers, we realized the 
cost to raise meat ducks was considerable; fencing, housing, 
brooding ducklings, and feed costs meant that we would need to 
commit over $5,000 to get started. of course, we aren’t the first 
farm to run into this dilemma. Thankfully, the Sustainable Agri-
culture research and Education (SArE) farmer grant program 
exists in part for this very purpose. (2) These grants encourage 
farmers to pose a research question, justify its importance, and 
request funding to find out the answer. We applied and were 
pleased to receive in 2011 funding for two seasons to follow. 
 In Year one (2012), we raised a total of 45 ducks of four 
breeds. In Year Two (2013), we raised two breeds, 25 of each. 
In addition to their effect on slugs, we wanted to see which of 
the breeds were more effective at foraging and which would 
grow larger in size. We monitored the weight of the ducks, slug 
populations, and shiitake harvest, and learned a lot about the 
intricacies of managing a polyculture. our experiences raising 
different breeds are documented in our report (see references).
 over two years, we found that (1) ducks were definitely 
effective in controlling the slugs, (2) we personally didn’t enjoy 
working with so many birds, and (3) that the number of ducks 
needed for slug control purposes and maintaining forest health 
does not match the number needed to make a profit in duck 
meat sales. (We needed only 10-20 ducks for slug control on our 
1000 logs, but would need to raise 200-400 per season to make 
a profit from meat sales.) At that larger scale, we would expect 
to see a lot of impact on the forest and also felt that having many 

…a polyculture offers 
strength at multiple…
scales…

ducks would fundamentally change our relationship to them; 
turning them into a commodity to be sold rather than a valuable 
niche player offering an important farm service. 
 This realization prompted us to change our approach and 
revisit our farm goals. It is ethically necessary for us to ensure 
the highest quality of life for our ducks, ensuring the number of 
animals we keep will impact the landscape positively. We also 
want to avoid a money pit. We realized that 20 ducks of an egg 
breed could meet our pest control needs, while also allowing 
us potentially to break even on their costs. Duck eggs sell at a 
premium, $3.50-5 per half-dozen, and our flock of 18 female 
Cayuga and Khaki Campbells lay 14-18 eggs/day during the 
long days of summer. 
 In 2014, we rotated this smaller flock through the maple 
woods and had almost No slugs in our shiitake mushroom yard. 
There was one outbreak, during a very wet part of May, when 
the birds were in the pasture. one minor frustration is that we 
didn’t have a control plot this season (i.e., mushrooms fruiting 
but no ducks) to compare with our treatment (ducks) because the 

grant had expired. 
So while we had 
great results, we 
want to remain 
cautious. Five 
years of no slugs is 
much more signifi-
cant than just one 
or two.  
 Here’s 
the break down of 
what works in our 
system: 
 1) Keep 
the flock small, and 
close to the fruiting 
area of the mush-
room yard. 
 2) Bring 
ducks into the fruit-

ing area at intervals, and for no longer than 1-2 weeks. The ideal 
season is late spring, mid-summer, and end-of summer. We’ve 
found that leaving the ducks in one place longer than this creates 
some detrimental effects on leaf litter in the forest. Plus, they 
typically do the job of de-slugging in a week or two, and are 
then ready for new forage. 
 3) Build a “duck moat” to control slugs and encourage forag-
ing. During the first year of the SArE research, we learned that 
some breeds of ducks would occasionally peck at mushrooms, 
thereby defeating the purpose of protecting these perfect speci-
mens from slugs. We also realized that organic standards (we are 
not certified but do follow or exceed them as much as possible) 
were designed to ensure that fresh animal manure and produce 
didn’t mix; usually at least 90 days must elapse between apply-
ing manure and harvesting produce. For this reason, we circled 
the log fruiting area with one set of moveable netting, then 
added a larger ring of electric netting around this, leaving about 
10-15’ (3-5 m) between the nets. hence, the “moat,” where 

Ducks in the woods at Wellspring Farm
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ducks happily did loops around the mushrooms and snatched up 
all the slugs in sight.  
 4) remember that the goal is to suppress the overall popu-
lation—not to pick slugs off logs or mushrooms. If slugs have 
made it to your logs, it’s too late! This point is important be-
cause it offers some flexibility in timing, and means that ducks 
can be moved throughout the farmscape to deal with a myriad 
of pest problems. We are still curious to figure out roughly how 
long we can do without duck pressure before the slugs show 
up again. During this past season, it seemed to be somewhere 
between three and four weeks. 
 As part of the grant, we created a comprehensive document 
outlining our duck/slug/shiitake research. This PDF also con-
tains our thoughts on basic duck care because we found a lack 
of comprehensive information on duck raising and wanted to fill 
some of the gaps for other interested farmers and homesteaders. 
The booklet can be downloaded for free at our farm website. (3)

Economics of the polyculture

 In addition to showing evidence that the system works, it’s 
been important to look at the economic implications of our 
emerging polyculture. As shown in the table, we are making 
over $7,000 in gross income per season from this one acre (0.4 
ha) woodlot, with roughly $4,000 in expenses incurred during 
the season (not including infrastructure and establishment costs). 
Profit of $3,000 an acre is quite good, and we included in these 
expenses a living wage for our own time. 
 The bulk of this income is unquestionably from shiitake 
mushrooms, while the ducks represent a loss, at first glance. If 
we consider, however, that the absence of ducks would mean a 
10% loss in shiitake, this would mean reduction of about $500 
from profit. Further, to effect slug control without the ducks, 
we could easily spend two hours a week all season long, adding 
$400 in labor costs. So the $900 “loss” from the ducks is made 
up in our shiitake profits, and in savings from a decrease in labor 
for slug patrol. It’s pretty easy to argue from a quality-of-life 
perspective, that not 
having to pick slugs 
off logs is nearly 
priceless. It’s easily 
one of the worst jobs 
on the farm. The 
maple syrup is a 
whole other story; 
we value this crop as 
a trade item, 
opting most often to 
exchange it for meat, 
vegetables, and other 
products we don’t 
produce. of course, 
maple syrup keeps 
for many years and 
can always be sold, 
which buffers our 
cash flow. In our 

Enterprise Shiitake Mushrooms
1000 logs

Duck Eggs
18 laying ducks

Maple Syrup
100 taps

2014 Income 316 lb. @ $11.25/lb.
217 lb. @ $12.00/lb.
TOTAL = $6,159

103 half dozen sold for 
$3.50/half dozen
TOTAL = $360.50

15 gal. @ $45/gal.

TOTAL = $675
2014 Expenses (not 
including infrastructure, 
establishment costs)

Hired help: $600
Materials: $500
Our Time: 6 hrs./wk. 
x $12/hr. x 14 wk. = 
$1,008

TOTAL = $2,108

Feed: 4 lbs./day @ 
$.30/lb. = $1.20/day = 
$438/year
Labor: 5 hrs./week x 
$12/hr. x 14 wks. = $840

TOTAL = $1,278

Labor: 50 hrs. x $12/hr. 
= $600 
Fuel: $100 (scrap wood)

TOTAL = $700
Profit/Loss + $4,051 - $917.50 - $25.00

Notes Sold to restaurants, and 
to a CSA. Could easily 
produce more; not cur-
rently meeting demand.

Sold to co-op, butcher 
shop, and CSA mem-
bers. Could easily 
produce more.

Mostly used for barter 
in our local community; 
in the past we’ve traded 
for tinctures, meat, and 
veggies.

case, this system “breaks even” financially. 
 This polyculture example offers some interesting insights. 
For one, not all individual enterprises need to be profitable, but 
the polyculture as a whole should be. It also follows that a poly-
culture offers strength at multiple income scales, and in multiple 
constructs. By growing a cash crop (shiitake), mixed with a 
support species (ducks), along with a valuable trade commodity 
(maple syrup), we are getting returns from our capital in many 
forms: financial, as well as social and living capital. (4) 
 To wrap up, we’re really pleased with this system—at least 
so far. We also keep finding new jobs for the ducks around the 
farm. Every few weeks throughout the summer, we put three or 
four of the ducks in the veggie garden for a few days. As long 
as plants aren’t really young, they tend to leave them alone and 
just forage in between. At the end of the season, we let the ducks 
camp out in the garden for weeks, as they munch on critters, 
fertilize, and clean-up from the season. In 2015, we also plan to 
rotate the ducks through our pasture prior to our sheep. There 
are two parasites that threaten sheep, which are spread through 
snails and slugs. We are hopeful we can minimize risks to the 
sheep from these parasites if the ducks are present to eat snails 
and slugs.       ∆

Steve Gabriel is an ecologist, author, and educator living in the 
Finger Lakes Region of New York. He recently co-authored a 
book, Farming the Woods, with Ken Mudge and works as an 
agroforestry extension specialist for the Cornell Small Farms 
Program. He can be reached at sfg53@cornell.edu.

Notes

1. http://smallfarms.cornell.edu offers support and resources for 
young and beginning farmers
2. http://www.nesare.org/grants/get-a-grant/Farmer-grant
3. http://wellspringforestfarm.blogspot.com/p/media.html
4. http://www.appleseedpermaculture.com/8-forms-of-capital/
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I’vE BEEN MAKINg SugAr from perennials, and not 
the ones you’d think. Tree saps like sugar maple, birch, and 
hickory are traditional sources for home-made sugar in the 

wooded regions of North America, while the annual sweet sor-
ghum is used to make a syrup in drier and warmer areas for both 
cash crop and home use. My innovation needs much less energy 
than the traditional syrups and can be made from plants that 
yield well almost everywhere with at least 650 chilling hours per 
year. 
 I’ve been growing two acres (0.8 ha) of commercial pears 
without chemicals in West virginia for over 27 years. I focus 
on high quality European pears and generally snub my nose at 
Asian varieties. When I’m selling pears at the market, people 
often come up and tell me about a pear growing in their yard or 
field; they’ll ask me whether I know what it is. I’ll pose ques-
tions like, “Is it a great big tall tree?” They’ll respond, “Yes.” 
 “Is it a late fall pear?” “uh huh.” 
 “Does it make loads of pears?” “Why yes, and it’s a terrible 
mess.” 
 “Is the fruit hard, generally flavorless, and inedible?” “how 
did you know!” 
 “Shaped like a Bartlett with coarse dots on the skin?” “You 
are psychic!”
 Well, yes, but aren’t we all. Aside from that, odds are if you 
have an old, untended pear tree growing in your neighborhood, 
it’s a lone survivor from a time when gardeners and homeown-
ers still found merit in growing their own food. While apples are 
plagued by innumerable afflictions, passively grown pears really 
have only one, fire blight, and it has been especially debilitating 

in the South and East. Fire blight completely wiped out the 
Eastern pear industry in the early 1800s, and it never came 
back—but out of the ashes rose the phoenix of pears, the one 
that could cork off assaults of fire blight instead of burning up 
like all its European half-siblings: the Kieffer pear. 
  Kieffer is believed to be a hybrid of the Asian pear (Pyrus 
pyrifolia) and probably Bartlett (P. communis). From this 
heritage came a pear full of hybrid vigor, its fruit shaped like 
the Bartlett but with the flesh of an Asian pear. It has better-
than-normal disease resistance and the flavor of a stone. I have 
to admit the foliage always looks surprisingly good, even on 
marginal, low-lying, humid sites. healthy foliage is crucial if the 
plants are to harvest the sun’s energy as efficiently as possible. 
Sunlight and effective photosynthesis are needed to make our 
food crops perennially productive. 

A negected treasure

 So there they are, everywhere—like the rundown barns of 
America’s agricultural heyday: the classic towering pear, a 
lone monument-shaped tree, shaggy with fruit spurs and their 
distinctive drooping candelabra branches, each sporting rows of 
suckers shooting straight up like the teeth of a comb. This arche-
typal shape comes from bearing heavy loads of fruit that pull the 
branches toward the ground. New suckers then shoot upwards to 
reclaim apical dominance, only to be pulled down again them-
selves. I surmise that the pear with its verticality must be more 
of a late succession tree than the crown-spreading apple. 
 I never gave these relics much thought for use aside from 
food for livestock inside the fence and wildlife outside, but then 
a tree fell in my mind, and the patient Kieffer pear sprang forth 
into the opening, bearing a new idea. Three years ago, I con-
tracted to make cider at a party and received several 
bushels of apples and Kieffer pears. I squeezed the apples first 
and fortunately ran out of drinkers before I had to resort to Kief-
fer juice, but I squeezed it nonetheless and took some gallons 

Mast for the Land of the Frosts

Perennial Sugar
Bill Whipple

Three different wild pears of Asian descent and a refractometer 
for testing their sugar (brix) content

I never gave these relics 
much thought for use aside 
from food for livestock…
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home. It was late fall, and I ended up putting it in a pan on the 
wood stove to evaporate. I checked on it from time to time, and 
it started getting sweeter and acquiring a little flavor, but not too 
much. After I filled the pan five or six times, it was thick enough 
to draw off. It cooled and congealed into a jelly, probably due to 
its high pectin content. After three years, I still have this original 
batch in an unrefrigerated, half-filled peanut butter jar, and I 
have never seen a hair of mold on it yet! Could this disease-
resistant “pomme de toad” possibly carry attributes that would 
help us with the barrage of human sicknesses to which we are 
exposed?
 When I moved onto my farm 30 years ago, there were three 
old Kieffer pears that each had one foot on a banana peel and the 
other in the grave. They’re all long gone, but I have a few seed-
lings in my fencerows, and they appear to be of Kieffer descent. 
They ripen well after the last frost, are hard and grainy in tex-
ture, and are fit more for beast than for my usual pear customers. 
one that I’ve named “oscar’s Blet” isn’t ready until well into 
November after several hard freezes. Then, it turns a translucent 
gold. The flesh softens, and you can slice the stinkbug-proof 
leather hide and suck the guts out from it. It tastes like spiced 
applesauce with a smokey finish. Its brix count (a measure of 
sugar content) is 16% versus 10.5% for the Kieffer; oscar’s 
Blet also yields about half again the volume of juice as Kieffer. 
however, the strong, smokey flavor concentrates in the finished 
product after reduction, which limits its possible uses. My other 
wildling Kieffer progeny, the “Francis” pear, while extremely 

late—not ripening until Christmas!—is far too dry. It yields 
only one gal. (4 l) per bushel, while a bushel of oscar’s Blet 
lets loose over three gal. (12 l)! The Kieffer seems to juice out 
at 2 gal. (8 l) per bushel, although the sugar is only 10.5%. The 
neutrality of its flavor pays it much compliment when reduced, 
making a thick, mildly fruity syrup. With so much genetic diver-
sity in one generation, it wouldn’t take long to grow out seeds 
and select a pear with excessively insipid sweetness, minimal 
flavor, and excellent juicing qualities. luther Burbank created a 
prune plum that was 24% sugar—it takes only one plant to make 
an industry!
 You don’t see much pear cider for sale for two reasons. one 
is that the commercially common European pear is soft and 
mushy when ripe, compared to the apple, so much of the pear 
crop is unsuitable for cider. European pears just ooze when you 
squeeze them, but with apples and crisp Asian pears, the juice 
separates easily from the flesh. The second reason is that the 
resulting mostly Asian pear juice is very bland in flavor. Its most 

common use is to sweeten and bulk out other fruit juices such 
as cranberry, enabling the maker to label the blend “100% fruit 
juice.” The Kieffer pear leans toward its Asian counterparts in 
flavor and in flesh: a firm pear that sweetens up well before it 
gets soft, making it desirable for canning as well as juice. 

Bringing in the harvest

 Harvesting these late pears is a snap—just wait until you see 
them start to drop on the ground, then climb the tree, grab ahold 
of the trunk, and pretend you’re wringing its neck. You may be 
excited about the hail of fruit coming down around you—trust 
me, you don’t want to look up even after they quit falling. If 
your tree is like mine, and grows at the edge of the woods, it 
will behoove you to clear the brush around it ahead of time. 
Mowing is even better. I also girdled the locust trees near it (see 
my article on black locust in PcA #83). Clearing the brush al-
lows more sunlight to hit the pear and stimulates the production 
of flowers and subsequently fruit. Plenty of sunlight is important 
if you want to hold the tree down in height. Soon, you’ll see 
lower branches begin to sprout from the sun-exposed trunk.
 Gather the fruit in well ventilated crates, store in a cool 
place, and let ripen. Because you’re picking up dropped fruit, 
it won’t store particularly well and will ripen sooner due to 
damage from hitting the ground. I store them at 65°F (18°C) 
and frequently smell the boxes and observe the color transform-

While driving, 
you can spot them 
well off in the distance. 

Author’s son cuts some teeth on ripening Kieffer pears.
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ing from green to yellow. Progressively, there will be more and 
more fruit flies, and at some point, you have to find the tipping 
point of incipient putrefaction, between ripe and rot. I pushed 
this point too far with some vinegar apples by squeezing fruit 
without cutting the mold out first, and the mold really tainted the 
flavor. I don’t mind bruises and even some slime, but mold has 
got to go, so take the time and cut it out!
 Kieffer pear trees are not hard to find if you familiarize 
yourself with their classic silhouettes. While driving, you can 
spot them well off in the distance. Some seasons, one may have 
to compete with deer and cows for the fruit, but this was a good 
mast year, and competition for the pears was slim until the 
acorns were consumed. Now that so few people do home can-
ning, there is little economic use for the pears; the disappearance 
of the fruit is usually welcomed by the owners. 

Extracting the juice

 Even though the crop most often goes begging, it can be a 
challenge to make use of it. Most people don’t have a cider press 
anymore. Fortunately, one can be fabricated fairly easily using a 

garbage disposal for a grinder and a car jack for the press. With 
a little used framing lumber, modest carpentry skills, and some 
imagination, making one is a fun weekend project that opens up 
a new universe of food to you and yours. With my press, I’ve 
found that squeezing the crushed fruit in small batches yields 
more juice from the same volume of fruit. Another tip is to 
minimize contact with any oxidizing metal such as copper or 
steel. These can add undesirable flavors to your finished product. 
Years ago, I squeezed 20 gal. (80 l) of Stayman apple cider and 
boiled it in a copper kettle before canning it. The old kettle was 
brown when I started, but as shiny as a new penny afterwards! 
The cider tasted like an old penny too. The acids of the cider 
will chelate and solubilize oxidized metals. I had to throw out 
the cider or poison myself. Boiling some vinegar in the kettle 
first, and then rinsing to remove the dissolved oxides will solve 
this. For the same reason, I run vinegar through the metal parts 
of my cider press and rinse before each pressing session.
 With the juice wrung out of the fruit and strained, the next 
step is to reduce the volume of liquid. Maple sap has a brix mea-
sure of about 2.5%, while Kieffer cider is 11%. When making 
syrup, this difference translates to an 80% saving in the amount 

Nano-scale, home-based maple sugaring

There is ample information on how to make maple 
sugar, but I thought I’d add a new angle for those 
who have just a tree or two in their yard. The idea of 

boiling 40 parts water to obtain one part maple syrup on a 
kitchen range can seem daunting and extravagant. For my 
idea, all you need is a dry, hollow elderberry stem about 3/4” 
thick, a 1/2” drill, a milk jug, and a freezer. how, when, and 
what to tap can easily be found online. 

 Early spring of 2014 had wildly fluctuating temperatures; 
the resulting freeze-thaws keep the syrup running for a good 
long time. (These swings, however, are terrible for early 
blooming fruits, such as “ahem,” pears of Asian descent.) 
There were many mornings while I was collecting sap that I 
found frozen discs of maple sap in my buckets, and as is cus-
tomary in sugaring, we tossed them out. Sugar is heavier than 
water, doesn’t freeze, and ends up concentrating in the sap on 
the bottom as water freezes at the top. Any chance to reduce 
the volume of water that must be boiled off is a welcome ef-
ficiency to the weary sugarmaker. We noticed 1/3-filled buck-
ets with more ice than sap, in which the sap was considerably 
sweeter after the ice was removed. 

 I teach folks how to do small-scale maple sugaring in the 
city and have always been apologetic when it comes to the 
process of boiling sap down to syrup because it is so energy-
intensive. I usually suggest that tapping the tree “for raw sap 
to drink,” “to make tea with,” and “to watch the emergent 
cycles of spring,” is satisfaction enough. “Timber!”—another 
old-growth tree fell in my mind, and a new idea basked in the 
light. Instead of boiling sap, why not freeze it? Few people 
in the city have wood stoves, but everyone I know has a 
freezer, and come February or March, there is more and more 
room in it. So for those who want to tap a tree or two, and 

just make a little syrup, they can stack the functions of their 
freezer. 

 here is what I recommend: if you have a wood stove, tap 
a tree early, even in December or January to catch early thaws 
as they intermingle with steady wood stove use. For those 
with freezers, I suggest you tap your trees successively, start-
ing with taps on the south-southwest side of the tree as these 
will run earlier. Place only one or two taps. Every couple of 
weeks, put in another tap or two, and you will have a steady 
supply of fresh sap to drink but never be overwhelmed. here 
is the secret: put your sap into a milk jug, cap it, and set it 
upside-down outside for a day or two to let the sugar settle 
to the bottom. Then place the capped jug in your freezer 
upside-down. If you do this on a below-freezing morning, the 
precooled sap will hardly be noticed by your freezer. once 
fully frozen, the mass of liquid will help the freezer run more 
efficiently, as the jug displaces unstable air, which reduces 
temperature swings when the door is opened. 

 To harvest the concentrated sap, take the jug out of the 
freezer and remove the cap. A little bit of syrup will run out—
not the finished product mind you, but considerable boiling 
has been avoided. Collect this syrup in a jar, and hold it in 
the fridge until you have accumulated enough to boil down 
for pancakes. After you extract the syrup, you can thaw the 
remaining sugarless sap to use as fresh drinking water (a wel-
come treat for the city dweller). Maple sap is ephemeral, like 
the emergent flowers that quickly follow its season; it will get 
cloudy and moldy-tasting if stored above freezing tempera-
tures. Take your accumulated syrup, and finish boiling it on 
the cook stove or wood stove with expediency. This process 
can start as early as December and carry on through March, 
depending on your latitude, attitude, and magnitude.            ∆
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of water hauled, firewood cut, and time spent boiling. Depending on your scale of 
enterprise, evaporating on the wood stove stacks the most functions. remember, one 
of the beauties of the Kieffer pear in this application is its lateness of ripening, overlap-
ping the first frosts and cooler weather. Keep your fruit cool to prolong its ripening, 
press the juice when it’s time, and keep the cider cool. The later the season, the more 
you’ll be running your stove for home heat anyway, while refilling that pan humidifies 
the house. on a smaller scale, you can use a crock pot (or see side bar for home maple 
sugaring).
 I’m a small guy who thinks big and always needs to take it to the next level. First 
year, I made a quart—last year, I made a gallon. This year, I wanted to make gallons of 
syrup. Amongst my collection of antiquated farm equipment is an old maple sugar pan. 
Making maple sugar in the spring stands with making cider in the fall as my favorite 
thing to do on the farm. how fortunate I am to be able to combine these two favorite 
tasks to make pear syrup! This year, I pressed about 20 gal. (80 l) of cider from 10 
bushels of Kieffer pears from my neighbor’s medium-sized tree. To boil it down, I 
used the maple syrup finish pan which is flat. I wouldn’t recommend putting sap in the 
main boiling pan, which is 
louvered, because the pec-
tin solids scorch easily. Be 
patient and keep your fire 
low. Again, remember to 
clean your pans out with 
vinegar before starting! 
 I would like to give 
you hard numbers on how 
far to boil down pear cider 
to make a stable liquid 
and not have it jell, but 
editorial deadlines have 
cut off that scientific 
research prematurely. You 
are on your own, which is 
just as well, because we 
all have our own projects 
and needs. In the end, the 
syrup maker will need 
to learn the look and 
smell of the syrup at the 
right stage, and that can 
scarcely be told. Proven or 
not, some things remain in 
the realm of art. I do know 
the syrup will eventually ferment if it retains too much water, and congeal if there is 
too little. This year’s 20 gal. (80 l) of fresh cider yielded around 3 gal. (12 l) of syrup. 
 The sweetener and pectin from pear syrup is a great supplement to jelly-making 
and other value-added farm products, while taking what I consider to be a reasonable 
amount of energy and giving a very stable product. Perennial mast sugar seems useful 
enough that I have grafted some Kieffer scion wood (never thought I’d see the day) 
onto trees in the Zone 4 cider orchard. My new pear sugar bush needs no tillage to give 
a healthy alternative to store-bought sugar; the trees will begin bearing in ten years. 
The older trees there, like the rundown barns, are made of wood, and are likewise 
settling to the ground. We can be wistfully nostalgic about the old world, or we can 
consciously create the new one.            ∆

Bill Whipple carries on in such a manner on his farm in West Virginia. Trust me, 
you’ll want to watch his “Humanure Revival” on YouTube (www.youtube.com/
watch?v=OQzRJQhbCdo).  

Author uses maple syrup arch and finish pan for 
boiling down syrup while he cures black walnuts and 
toasts hickory bark for another project.
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perpetuating many of the same problems we see throughout the 
world: they seek to emulate Western lifestyles. These, of course, 
can neither be reproduced for all humans nor can they continue 
in the modern West. haiti, however, has two compounding chal-
lenges that amplify this dysfunction. The first is that haitians 
have no indigenous connection with the land they work, as the 
Taino first peoples were virtually exterminated by Columbus 
and subsequent colonists on Hispaniola, the island it shares with 
the Dominican republic. haiti was a sugar colony from very 
early in its European history. This disconnect has resulted in the 
continuation of imperialist farming methods. The second chal-
lenge is that the country is “A land of high Mountains”—the 
literal translation of “haiti”—so that tillage-based agriculture 
has accelerated soil erosion severely.

Stopping the hemorrhage of soil 

 After a few failed projects from the first trip, which focused 
on diversion drains to slow water in the landscape, as well as 
basic composting, I decided I would work only with our core 
students on projects that would build a long-term vision. The 
second trip resulted in a terracing and water harvesting project 
on steep, eroded bedrock. At the time, I was concerned that land 
was located only a few hundred yards from remnants of the 
ancient rainforest, which hosted an 8’ (2.5 m) diameter mapou 
tree that was creating its own ecosystem. I wasn’t sure it was 
the right placement. however, several months later, those empty 
terraces we built in the spring had captured eroding soil with 
the help of vetiver grass. They were full and ready to be planted 
for long-term restoration. This success inspired us, as it showed 
there was hope to turn around systemic failures using the area’s 
limited remaining resources, including a consistent oceanic 
rainfall.

Developing a pattern language 

 It appeared to me that lasting change would require a multi-
dimensional approach. The first need was to acquire a long-term 
lease on some land; the second was to identify appropriate tech-
niques for the four variations in slope present in the region; the 
third required us to understand and teach appropriate livestock 
management. We acquired the land (1.6 ha/4 acres) last spring, 
and fenced it. The vegetation already shows promising regenera-
tion in the absence of livestock. 
 A fourth requirement was to develop a strategy to ensure 
adoption by the farmers once the appropriate techniques for a 
sustainable farm were developed. If the farmers were to adopt 
new techniques, these would have to be not only ecologically 
but also economically sustainable. This demand was difficult on 
its face, as the average farm size is about 1 acre (0.4 ha), and the 
tiny plots can be very steeply sloped. These challenging sites re-
quire that we do careful economic research, as one acre doesn’t 

I BEgAN TEAChINg PErMACulTurE in 2008, have 
now led six courses, and organized five of those PDCs 
with members of our local community in my hometown of 

Cincinnati. The courses graduated more than 80 students, which 
gave me a great feeling. Cincinnati is a middle-of-the-road 
American city, home to some of the world’s largest corporations, 
including Procter & gamble, Kroger, and Macy’s. Seeding a 
community that is grounded in middle American consumption 
values with foundational teachings in sustainable living was 
very fulfilling. however, with what I’d learned from the experi-
ence, I felt I was ready to take on a different challenge. 
 In early 2013, a few months after I clarified my resolve, 
the opportunity arose to do economic development through 
permaculture education in the mountainous Timo region of 
haiti, 1.5 hours southwest of Port-au-Prince. The Ngo, Women 
and Children’s hope Foundation (WChF), had worked with 
the Peasant Farmers of Fondwa (FPF) for many years but had 
recently delved into agricultural education to boost both local 
income and access to healthy food. These new endeavors grew 
from a recognition by WChF that continuing their medical aid 
program would be the equivalent of running on a treadmill until 
the economic conditions of the local haitians were improved. 
After bringing down some uS Extension agents, WChF further 
realized that they needed a permaculture designer, not someone 
trained in temperate climate industrial agriculture. The founda-
tion reached out to me through a mutual friend, and I agreed to 
go on a scouting trip to learn whether I had anything to offer. 
However, I agreed to go only if we could talk about population 
growth among the locals, which condition they accepted. 

 Currently, haiti has about two-thirds of an acre per person, 
counting all arable and non-arable land in the country. This 
includes many steep mountains and large deserts. Population 
growth had to be on the table. haiti is simply an acute micro-
cosm of the planetary petri dish we’re all consuming.
 I made my first trip within a few weeks of our first contact. 
After I arrived, I kept asking myself whether I had anything to 
offer the local people to make their lives better, and if I did, how 
would I offer it in a way that didn’t replicate past failed develop-
ment attempts? After assessing the small vegetable gardens set 
up by the Extension agents, I realized that these weren’t enough 
to address the systemic failures the people faced. haitians are 

…Haitians have no 
indigenous connection 
with the land.

Regreening Haiti
Braden Trauth
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 Our work in Haiti has been successful only because of our 
local students who have received PDC training, as well as 
scholarships from WChF to attend various haitian agricultural 
universities. unfortunately, these do not yet teach integrated 
approaches to slope, water, and perennial management as we 
do in the permaculture curriculum. one of our students, renaud 
Thomas, was ranked 18th out of 100 students to be accepted 
from 10,000 applicants to the top agriculture school in the coun-
try. I was surprised when he shared with me that he did not learn 
any of these basic concepts at that university. I told him that our 
goal was to teach them how to farm the mountains sustainably, 
so they could pass along this knowledge to their children and 

grandchildren. This gap in crucial understanding, we both sus-
pect, is because the professors earn their PhDs from northern-
latitude schools, which may study but do not teach small-scale 
and sustainable agriculture for tropical mountain regions—yet 
another failing of imperialism.
 All the systems we have developed are based on what the 
land tells us. The techniques we are exploring and recommend-
ing are based on the various slopes of the land and sectors of the 
agro-economy:
 • Steep slopes (60°+): Reforest in any way possible to grow 
food, fodder, fuel, and pharmaceuticals (to quote Dave Jacke).
 • Contoured slopes (30°-60°): Contour-farm with peren-
nial polycultures of tree, shrub, and herb crops that are diverse 
in function and architecture to ensure maximum production to 
meet human needs.
 • Terraced slopes (5-66% or about 2.25°-30°): Farm with a 
combination of perennials to stop erosion and annuals for com-
modity crops to feed people during the dry season.
 • Flat land (less than 5% or 2.25°): Contour-farm staple 
crops and combine with perennial rows to increase biomass to 
replenish the soil and minimize wind and water erosion.
 • Animal husbandry: Penning hoofed animals and carry-
ing cut fodder to them can reverse deforestation when people 
are trained in sustainable harvesting, coppicing, and pollarding 
to support maximum regrowth. I first heard of this technique, 
which is practiced in Nigeria, from a blog written by a fellow 
permaculture designer working to reforest the land there. See-
ing the Haitian landscape, I quickly realized that cut-and-carry 
would work in Haiti, as many trees were volunteering, only to 
be eaten by livestock at the seedling stage. If the trees could 
grow larger, the yield would be many times greater. reforesta-
tion by this approach would be faster than under our first plan, 
which was to develop a nursery, then plant the trees, protecting 
them from livestock and watering them through the dry season. 

leave much room for failure, especially as the families depend 
almost entirely on their crops. 
 The permaculture principle of working with diversity can 
address this need, as we introduce diverse cultivation methods to 
build ecological capital, and also multiple crops. These, we felt, 
must be supported by rain catchment and drip irrigation, as well 
as by a range of value-added products to ensure multiple stable 
income streams throughout the year. however, because markets 
are fickle, creating a strong household and community base to 
survive economic fluctuations would be foundational. 
 The last piece would require us to spread the cultural mores 
that could ensure a sustainable future. This had to be done with 
full awareness of the local taboos that, if not subverted, would 
result in further depletion of the resource base, and along with 
it the support for the people’s livelihoods. In short, this is the 
journey of creating a permanent culture. 

Confronting imperialism 

 One of our biggest challenges, and a problem that also 
plagues uS agriculture, is the availability of subsidized staple 
crops. In haiti, these are donated by uSAID, having been pur-
chased and shipped from uS grain merchants. Food subsidies 
have many perverse impacts on markets, including the obvious 
reality of lower food prices. Consumers may benefit, but local 
producers are priced out of the market. Many have argued that 
this is, in fact, the clandestine purpose of such food aid. While 
doing some basic research there, I learned that many Haitian 
farmers grow high-dollar crops such as avocados, papayas, and 
mangos. They then sell these and use the money to buy uSAID 
rice and white bread, while also consuming local breadfruit and 
coffee. This carbohydrate-rich diet prevails in the areas where 
we work and leads to basic health problems. Ironically, poverty 
in America wears the same face. The haitians then use their 
remaining income to send their children to school. I find this 
ironic as well, as a good education doesn’t lead to much oppor-
tunity in Haiti, yet training in sustainable agriculture would go 
much further toward creating a foundational economy for this 
tropical island with limited resources. 

Terraces filled with eroded soil after six months of rainy season

All the systems we have 
developed are based on 
what the land tells us.
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sustainable yields for these small farms. This design tool will 
allow us to calculate the income potential of each farm and help 
the farmers transition to sustainable techniques based on the 
type of land they work. The second is a cooperative to help the 
farmers develop locally adapted seed, while saving money now 
being spent with seed brokers. These two pieces should ensure 
the long-term viability of the farmers’ work.
 The last piece is training the trainers, which involves the 
continuing education of our own team. Finding the right leaders 
within the community is critical, as is identifying those with the 
least to lose, a quality often found among the youth, who don’t 
have families to feed and can risk trying new methods to create 
better livelihoods. however, we’re also looking outside the 
community for collaborators to expand the program. We hope 
to connect with universities and other permaculture projects. If 
you know of one, feel free to contact us. We have worked with 
Our SOIL in Port-au-Prince, Sadhana Forest in Anse-à-Pitre, and 
heifer, as mentioned above. We’re also looking at the university 
extension agent model to train local farmers and to support field 

experimentation, which is undeveloped in haiti. These organiza-
tions all have long-term missions in the country. If we can help 
them in their work, which are similar to ours, we can ensure the 
successful development of a sustainable haitian agriculture. 
 The permaculture work has recast WChF’s goals and is 
helping us make an impact in haiti that may last for centuries. 
Sustainable development requires a thorough awareness of 
energy systems (as holmgren has pointed out), combined with 
step-by-step design, to help heal our relationship with the Earth.
 Haiti has a strong history of overcoming adversity and has 
historically been a shining light of freedom. It was the first 
country in the Western Hemisphere to free itself from slavery 
and the second to throw off colonialism. This autonomous and 
successful liberation movement was also the first to draw the ire 
of the great Powers, a legacy that continues to burden it. If haiti 
can find its footing so that land repair creates economic indepen-
dence, then it will once again be that shining light. This is the 
mantra I offer our students: the only thing holding them back is 
themselves, especially in a country with few natural resources 
and almost no government. The only thing left to do is to teach 
ecological living with the land. This is the journey we must all 
take as we evolve into the new realities of life on Planet Earth. ∆

Braden Trauth, a student of the permaculture founders and 
many of the leaders in the field, has been teaching permaculture 
in Cincinnati, where he directs a permaculture education non-
profit, This-Land.org, soon to be the Cincinnati Permaculture 
Institute. He also runs his own design consultancy, O.M. Valley 
Permaculture (www.omvalleypermaculture.com).

using appropriate techniques (coppice, pollard) to exploit natu-
ral regeneration still seems better suited to a laissez-faire society 
in the tropics than the hard and meticulous work of nursing a 
forest into production. 
 • Gardens: The penned animals provide a ready source of 
manure for composting and fertilizer in gardens. We are also 
proposing ferrocement cisterns to store roofwater and to feed 
drip irrigation lines into the gardens. This involves minimal 
work, thanks to appropriate designs, and can increase income 
during the dry months by allowing the households to grow 
scarce fresh vegetables.
 These systems have all been vetted for ease of adoption and 
minimal work—complex systems requiring hard work are very 
difficult to adopt; they typically fall apart after the Ngo leaves. 
Cultural adoption is critical. 
 Shortly after I came on board, WChF reached out to heifer 
International and has now brought them in to work with our 
group. They have provided better quality breeding stock, and 
saved us the need to track down or import those animals to 
haiti. Fortunately, heifer requires villagers receiving a hoofed 
animal to pen it, which stipulation greatly helped spread that 
practice. These gifts from heifer have already doubled the typi-
cal income from keeping a goat, due to the animals’ superior 
traits. This economic advance is now playing a critical role in 
the adoption of other sustainable farming techniques among the 
locals—while they wait for the perennials to produce, they can 
generate an income from the better livestock breeds and from 
vegetable gardens nourished by the manure. These immediate 
yields can subsidize the lag in perennial yields, which is always 
a challenge in transitioning to perennial farming.

Crops, seeds, and training

 Two years into the project, we still have our work cut out for 
us, and continue to chisel away at the goal of sustainable Haitian 
mountain farms. We are now working in two more areas. The 
first is identifying the production quality of more than 100 crops 
to quantify their economic impact. We want to ensure maximum 

Six months after fencing our research site to keep out livestock, 
natural vegetation is returning with the rainy season. This will 
stop soil erosion from above. Note the left side of the fence—the 
entire site looked like this before removing livestock.

…[Haiti] will once again be 
that shining light.
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HErE WE PrESENT A SElECTIoN of perennial veg-
etables that can provide copious harvests of delicious, 
nutritious roots, shoots, and leaves. All are well suited 

for temperate-zone perennial gardens and polycultures and are 
relatively resilient to pests and disease. Enjoy!

Babington’s leek, perennial leek 
(Allium ampeloprasum var. babingtonii) 

 This interesting perennial is native to the seashore around the 
British Isles, and has edible parts at all stages of its life cycle. 
In early autumn, the underground bulb starts into growth, the 
growth appearing just like that of an annual leek. If the plant is 
very young, the stem will be quite small, but it gets thicker with 
age and can eventually reach 2 cm (0.8”) diameter. This stem 
grows over the winter, getting to maximum size by early spring, 
typically 45 cm (18”) high.
 As spring progresses, the plant puts up a flowering stem 
which is tough (like that of annual leek) and up to 1.5 m (5’) 
high, at the top of which sits a cluster of small pale pinkish-
purple flowers which attract bees. The flowers do not set seed, 

but instead the plant forms a head of bulbils (like small cloves 
of garlic) which remain in a green state for 4-6 weeks before 
ripening. A head of bulbils is quite heavy, and the plant often 
naturally bends over so that the head may touch the ground—
this is the main way in which new plants spread in nature. If the 
head does touch the ground, then the bulbils in contact with the 
ground will soon root once they are ripe. As the bulbils ripen, 
the plant dies back to the underground bulb. This bulb is the size 
and shape of a large bulb of garlic, but is not subdivided into 
cloves. The bulb remains dormant for about a month and then 
starts back into growth again.
 Babington’s leek is easy to grow as long as there is reason-
able drainage. Start with bulbils, which can be bought commer-
cially. These can be sown in rows or broadcast, even where there 
are existing plants, as long as the plant growth is not too dense 
nor higher than about 15 cm (6”). They need sun or light shade. 
First year growth is 25-30 cm (10-12”). By the third year, plants 
are large enough to harvest and will start to flower.

Stems, Bulbs, Tubers, Leaves, and Shoots

Four Perennial Vegetables
Martin Crawford

 The “leeks” can be harvested in two ways between late au-
tumn and spring: they can be dug up whole (in which case you 
get a longer leek stem, but you have removed the plant com-
pletely), or they can be cut off at soil level (in which case you 
get less leek but the plant should recover and regrow).
 Bulbils are harvested green in July and August, or ripe in 
late August or early September. Then at the same time as you 
harvest the bulbils (late August or early September), you can dig 
the bulb. That is the end of the perennial plant of course, but you 
have the bulbils to start new plants.
 The leeks can be used in the same ways as annual leek, 
although the outer leaves can be tougher—you may want to 
discard them—and the flavor is slightly stronger. The bulbils can 
also be eaten. ripe ones have papery skins like cloves of garlic, 
which are a bit fiddly to remove (like garlic, the easiest way is 
to half crush the bulbils on a flat surface with the flat edge of a 
knife, then the skin comes cleanly away). It is easier to use the 
green bulbils as they don’t need peeling and can be put whole 
into soups, stews, etc. Finally, the bulbs can be eaten, as a kind 
of easy-grow garlic. Again, the plants need to be a few years old 
before the bulbs are big enough. The bulb has a flavor between 
onion and garlic, and can be used in the same ways as either.
 Like many alliums, it does not suppress weeds very well, 
although my experience is that it grows well mixed in with other 
plants. It is important in plant mixtures that the new shoots in 
autumn get plenty of light, i.e., are not too over-shaded.

Chinese artichoke (Stachys affinis)

 This perennial tuber crop has long been grown commercially 
in China and Japan. It forms a low spreading clump, 30-45 cm 

Head of bulbils on Babington’s leek in August

The leeks can be used in 
exactly the same ways as 
annual leeks…
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(12-18”) high, with each plant producing a number of tubers 
each autumn. The plants closely resemble the British native 
hedge woundwort (S. sylvatica), with square stems and rough 
leaves, and bear blue flowers loved by bees. hardy to zone 5.
 The tubers are white, 2.5-5 cm (1-2”) long, and cylindrical 
with distinctive rings.
 Several related North American species also have edible 
tubers including S. hyssopifoilia and S. palustris.
 Chinese artichoke grows in any reasonable soil, though 
yields are highest in fertile soils. It likes sun or light shade. In 
my experience the plant is not especially vigorous. It needs a 
little care and attention, particularly regarding weed competi-
tion, to crop well. Plant tubers at 20 cm (8”) spacing.
 Tubers are dug in late autumn and winter as needed—they do 
not store very well. It is unlikely you will ever find every single 
tuber and you can expect decent regrowth from a harvested 
patch the following spring.
 The tubers need scrubbing clean, and then can be eaten raw 
in salads (they have a crisp texture and a pleasant sweet apple/
pepper flavor) or lightly cooked by boiling, roasting, etc.
 Some weeding is required, especially in spring. Mice and 
voles can sometimes nibble the tubers. The only other potential 
problem is that it’s difficult to eliminate it permanently!

Chinese cedar, fragrant spring tree, toon 
(Toona sinensis) 

 Chinese toon is a deciduous tree (not a cedar and not a 
conifer!), which normally grows to 8 m (27’) tall and 30 cm 
(12”) trunk diameter, but occasionally larger. It has brown bark, 
smooth on young trees, becoming scaly or shaggy on older trees. 
It is hardy to zone 5 (about -25°C or -13°F). The leaves are 
pinnate, with 10-20 leaflets, usually without a terminal leaflet. 
Individual leaflets are hairy beneath. 
Flowers are produced in summer in 
long panicles at the branch tips; each 
flower has five white or pale pink pet-
als.
 Thought to be originally native 
to eastern, central, and southwest-
ern China, it is now found growing 
wild in many parts of Asia, including 
Nepal, Korea, Japan, and Taiwan. 
Grown in Britain and America as an 
ornamental tree, the Chinese cedar 
is a well known and highly valued 
perennial vegetable in many parts of 
southern and southeastern Asia.
 Toona sinensis prefers well 
drained fertile soils, and tolerates a 
wide range of ph (5.5 to 8.0). It is tol-
erant of humid climates and requires 
minimum annual average tempera-
tures of 8-10°C (46-50°F). Full sun is 
required.
 Keeping trees shrubby is easy, and 
mostly achieved by harvesting young 

shoots. Plants can be maintained at a height of 1.5 m (about 5’) 
or so. Chinese cedars kept shrubby can be planted at 1 m (3’) 
apart. In parts of Asia, it is often intercropped with lower grow-
ing herbs or vegetables.
 Young leaves and shoots up to 20 cm (8”) long are repeat-
edly harvested from trees in spring and summer. Yield from 
shrubby trees is about 0.5 kg (1 lb.) per plant per year.
 Protected cultivation of Chinese toon (in polytunnels or 
greenhouses) is now widely practiced in China to allow for fresh 
toon to be harvested in the winter, especially during Chinese 
New Year holidays.
 Seeds of Chinese toon are tricky to germinate. They should 
be either cold-stratified for 2-3 months, or soaked in warm water 
(25°C or 77°F) for 24 hours prior to sowing, or both. Keep seeds 
warm at 25°C after sowing for best germination. Pot up as they 
grow, and plant out when large enough.

 Commercially, Chinese toon is also propagated by root 
cuttings. Take 3 cm-long (1.2”) root 
cuttings from mother plants in spring, 
pot up, and keep warm. grow on the 
young plants until planting out.
     Flamingo, an ornamental variety 
that is widely grown in Europe and 
North America, has pinkish-purple 
young foliage. This can also be used 
as a vegetable.
     The young leaves of Chinese toon 
are used extensively as a vegetable 
in China, and are one of the most 
popular seasonal vegetables. Toon is 
very aromatic, combining a pungent 
roasted garlic aroma with raw onion 
flavor. The vegetable is used in four 
forms:
 • Fresh young leaves and shoots 
from trees kept low and shrubby by 
harvesting; these have a strong flavor 
and are usually served lightly cooked.
 • Dried leaves and shoots. used more 
as a spice. Fresh leaves and shoots 
can be dried easily either in warm 
ambient air or with extra heat. The Chinese toon: a pest-free perennial tree vegetable.

…[of] 20 tested vegetables, 
Chinese toon came out on 
top in antioxidant activity, 
top in total phenolics, and 
above average in vitamin C.
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dried 
material 
is usually 
crumbled 
to a pow-
der.
• Shoots 
of young 
seedlings 
are grown 
densely in 
punnets 
or trays 
under 
protec-
tion and 

harvested wholly; these have a more delicate flavor.
 • Sprouted seeds, used like other sprouts such as mung beans.
 In China, plants with red young leaves are considered of 
better flavor than those with green young leaves. Both types of 
plant have green leaves after a few weeks in spring.
 The fresh young leaves contain 84% water, 6.3-9.8% protein, 
and vitamins B1 and B2, and are high in vitamins C and E. They 
are medium to high in beta-carotene, and high in calcium and 
iron. They are very aromatic and are valued for stir fries (espe-
cially with eggs), salads, frying, pickling, seasoning, etc. Classic 
dishes include fried egg with toon, tofu and blanched toon salad, 
and toon shoot and walnut salad.
 In a scientific evaluation of the anti-
oxidant activity, ascorbic acid (vitamin C) 
content and total phenolic content of 20 
tested vegetables, Chinese toon came out 
on top in antioxidant activity, top in total 
phenolics, and above average in vitamin C.
 little maintenance is required. har-
vesting shoots and leaves does most of the 
work of keeping plants shrubby. If they 
start getting too large to harvest easily, 
then coppice back to a smaller stump. 
Established trees can sucker. There seem 
to be no significant pests or diseases.

Hops (Humulus lupulus)

 Hops are best known as the plants that 
provide the flavorings and preservatives 
used in ales and beers. however, they can 
also be treated as perennial vegetables.
 Hop plants are twining vines with 
rough hairy stems, which climb and clam-
ber upwards to a height of 6 m (20’) with 
full sized varieties. Normally, only female 
plants are grown, because the female 
flowers (“cones”) are harvested for use in 
brewing. The flowers form in late summer 
and are harvested around September.
 Hops need something close by to climb 

or clamber up, or they can be trained up a stick or cane into a 
shrub or low tree, otherwise they will sprawl over the ground. If 
you leave the old stems from the previous year, the new shoots 
will usually climb up them. In time, plants can sucker and form 
a clump or thicket.
 Propagate by root cuttings or division in spring, by layering 
stems in summer, or by taking semi-ripe stem cuttings in early 
summer. All hop varieties used for brewing can also be used for 
the edible shoots.
 hop shoots are a traditional spring vegetable where grown. 
New shoots appear early in spring, and are cut at soil level 
when 15-30 cm (6-12”) high. You can cut repeatedly for 
several weeks, but finally allow some of the shoots to grow to 
sustain the plant. The more you cut, the fewer female flowers 
you will get. The young shoots are treated in the same way as 
asparagus—steam lightly for a few minutes to preserve the nutty 
flavor. You can serve them on their own or with sauces.
 Hops are susceptible to aphids in summer, especially in mon-
ocultures, but the advantage of using plants as a vegetable is that 
in spring there are never any pest problems.                ∆

Martin Crawford directs The Agroforestry Research Trust, a 
non-profit that researches all aspects of temperate plant crop-
ping and uses. The Trust produces several publications and 
a quarterly journal, and sells plants and seeds from its forest 
gardens. He is the author of Creating a Forest garden: Working 
with Nature to grow Edible Crops, published by Green Books 
and Chelsea Green in 2010.

Vigorous hop vines require expansive trellising.
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ing perennial grains as a solution to erosion and other environ-
mental problems caused by conventional agriculture. Jackson 
and the Land Institute he founded have carried this torch for 
decades, as the idea has come in and out of vogue.
 The dream of perennial cereal grains is getting somewhat 
closer. Today there is more hopeful news than there was just a 
few years ago. An international network of universities, Ngos, 
entrepreneurs, and backyard breeders is making significant prog-
ress. In August 2013, the uN Food and Agriculture organization 
(FAo) invited perennial grain researchers to rome for the first 
international conference. (2)

The making of a perennial grain

 Current research uses two primary approaches to develop 
perennial grains. The first is to start with annual crops and 
perennialize them by breeding in perennial traits from perennial 
relatives (include perennial ancestors in some cases). The other 
is to start with (typically wild) perennials and domesticate them. 
(3) Both approaches are valid and should be undertaken simulta-
neously. (3) other approaches include cultivating and develop-

ing minor regional 
and historic grain 
crops and the grains 
of perennial fodder 
species. This article 
profiles several such 
crops and reports on 
their current status.
 There are plenty 
of reasons that no 
existing perennial 
grains can com-
pete with annuals. 
For many years, it 
was believed that 
herbaceous peren-

 If your life’s work can be accomplished in your lifetime, 
you’re not thinking big enough.—Wes Jackson

IMAgINE MAIZE, SoYBEANS, or SuNFloWErS that 
come back from perennial roots every year without saving 
seed, tilling, or replanting. These crops are known as peren-

nial grains, and include cereals, pulses (dry beans), and oilseeds. 
Few if any are actually ready to replace annual staples, but 
researchers are hard at work developing them.
 This is a very important project as annual staple grains domi-
nate land use (71% of world cropland). (1) Perennial versions 
or analogs of these crops could have a tremendous impact by 
restoring degraded farmland, rebuilding soil, and sequestering 
carbon, while providing humanity with the staff of life. 
 Russian breeders began to perennialize wheat in the early 
1900s. In the 70s, Kansas visionary Wes Jackson began promot-

A Status Report on Next-Generation Crops - Part I

Perennial Cereals & Pseudocereals
Eric Toensmeier

 Table 1: Perennial Grains vs. Existing Perennial Staples

  Global perennial 
staples

Minor global & 
regional perennial 
staples

Perennial grains

Crop readiness high medium to high unready
Number of candidate species low high low to medium
Carbon sequestration medium to high medium to high low to medium
Production & harvest equipment medium to high low to medium high
Processing infrastructure medium to high low to medium high
Marketability & familiarity medium to high low to medium high

…in some ways perennial 
crops…represent a 
thinking that goes back 
thousands of years.

Perennial rice in China. Photo by David Van Tassel.
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nials could choose 
to expend energy 
on either seed yield 
or perennial roots, 
but not both. The 
Land Institute has 
demonstrated that 
this apparent limita-
tion, which does 
seem to be largely 
true in nature, can 
be overcome with 
breeding. (4)
 In many cases, 
the breeding work 
is extremely 
difficult—as in the 
case of wheat which 
people have been 
trying to peren-
nialize for a century. Today’s breeding techniques (not gMo 
but sophisticated conventional breeding often using molecular 
genetic markers for genes of interest) has helped bring us closer 
to the goal. In other cases, the work has gone relatively swiftly, 
as with rice (easier to work with as it has perennial ancestors).

 When compared with other perennial staples, perennial 
cereals have their pros and cons (Table 1). Their big advantage 
is that they are already familiar. People know how to harvest, 
process, cook, and eat them. Existing equipment and infrastruc-
ture need few if any changes to handle them. There are perennial 
cereals under development for almost every climate, from the 
northern plains to equatorial highlands to salty tropical delta 
farmland.   
 Perennial grains are deeply promising and fascinating, but at 
times the scientific literature ignores the world’s many existing 
staple crops which are actually feeding people now. “Peren-
nial crops have many hypothesized benefits.” (5) “Perennial 
crops could have higher nutrient use efficiency due to reduced 
tillage practices.” (6) These statements make the entire project 
of perennial staples sound hypothetical, when in fact only the 
perennial grain subset of this important category is still not 
ready to feed people. I hope that the staple crop chapters in my 

forthcoming book will help to correct this mistaken assumption. 
 Generally speaking, herbaceous perennials, and grasses in 
particular, sequester substantially less carbon than woody plants. 
Given that some woody plants already show comparable yields 
with annual grains, and that perennial grains are mostly still 
hypothetical, we need a broad-based approach to crop selection 
and should not rely too heavily on these still unproven crops.
 Fast-tracking perennial grain development should be a high 
priority for climate change funds and efforts. New perennial 
crops are within our reach, and researchers have a road map to 
achieving this remarkable goal. My thanks go out to the many 
hard-working individuals in the global network of NGOs, uni-
versities, governments, and backyard breeders who are making 
it happen. Funding may be the biggest obstacle between us and 
long-lived, soil-protecting, climate-stabilizing versions of the 
familiar crops we know today.

Perennial cereal status update

 Perennial cereals are the edible seeds of perennial grasses. 
here we’ll also profile some pseudocereals, which is the term 
for cereal-like edible seeds that do not come from grasses. Some 
examples of annual pseudocereals include quinoa, buckwheat, 
chia, and amaranth. virtually all of these fall within the balanced 
carbohydrate crop category, though a few of the grass seeds have 
surprisingly high levels of protein. (7)
 Some of these crops are annual staples that breeders are 
working to perennialize by crossing with perennial relatives or 
ancestors. others are traditional regional perennial grains—some 
have been abandoned and are now historic crops only. Some 
wild perennial cereals are being domesticated, as is at least one 
pasture grass. A few are important wild staple carbohydrates. Ta-
ble 2 presents a top-level view of the current status of perennial 
staples. Table 3 includes annual cereals that are being or could 
be perennialized, perennial grains that have been cultivated or 
wild-harvested, and some pseudocereals like quinoa that might 
be perennialized. All of these for which yield data exist, except 
nipa, yield much less than 1 ton/ha (2.5 ton/acre) as of 2013. ∆

 Table 2. Current Status of Perennial Cereals and Pseudocereals
Comparable Yields in Trials—Though not yet 
in commercial production, these perennial grains 
yield comparably to annual cereals.

rice (Oryza spp), nipa (Distichlis palmeri), sor-
ghum (Sorghum spp)

Minor and Regional Crops—These perennial 
grains are actually in production, although yields 
are low or unreported.

wangunu (Eriogrostis eriopoda), Indian ricegrass 
(Oryzopsis hymenoides), timothy (Phleum prat-
ense), rye (Secale spp), fountaingrass (Pennisetum 
setaceum), highlands pitpit (Setaria palmifolia), 
sand dropseed (Sporobolus fimbriatus), weeping 
rice grass (Microlaena stipoides)

Historic Crops—These perennial grains were 
cultivated in the past but have been largely or com-
pletely abandoned.

bull Mitchell grass (Astrebla squamosa), good 
King Henry (Chenopodium bonus-henricus), native 
millet (Panicum decompositum), arroz bravo (Ryn-
chorhiza subulata) 

Under Development—These species are being 
bred, but they are not now being grown by farmers.

kernza (Thinopyron intermedium), wheat (Triticum 
spp), maize/corn (Zea spp)

Fast-tracking perennial 
grain development 
should be a high priority 
for climate change 
funds and efforts.
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 Table 3. Perennial Cereals & Pseudocereals (2, 8, 9)

Latin name Common name Origin Climate Status/cultivation/wild use/notes
Aristida pungens drinn Africa arid to semi-arid tropics historic wild staple of Sahara
Avena hybrids perennial oats hybridization boreal to warm temperate, 

semi-arid to humid
annual A. sativa crosses with A. macrostachya

Astrebla squamosa Bull Mitchell grass Australia semi-arid tropics, subtropics historic crop (10)
Chenopodium hybrids perennial quinoa hybridization temperate to highland trop-

ics, semi-arid to humid
under development

C. bonus-henricus Good King Henry Europe boreal to warm temperate historic pseudocereal, minor vegetable today
Coix lacryma-jobi Job’s tears Asia tropical, subtropical annual forms cultivated as cereal, could be 

crossed with perennial forms
Distichlis palmeri nipa Mesoamerica tropical and subtropical, 

humid lowlands
historic staple, under development as new 
grain crop, halophyte

Elymus hispidus (=Thi-
nopyron intermedium)

kernza Asia boreal to warm temperate, 
semi-arid

under development as new cereal

Eragrostis eriopoda wangunu Australia tropical to subtropical, arid 
to semi-arid

historic wild staple, today a minor crop

Fagopyrum hybrids perennial buck-
wheat

Eurasia boreal to warm temperate, 
arid to humid

hypothetical, annual F. esculentum could po-
tentially be crossed with F. cymosum

Glyceria fluitans manna grass Eurasia, Africa boreal to Mediterranean historic grain crop
Hordeum hybrids perennial barley hybridization boreal to warm temperate, 

semi-arid to humid
hypothetical hybrid, annual H. vulgare crosses 
with H. jubatum

Hyptis suaveolens chan Central America tropical lowlands, semi-arid 
to humid

wild-collected perennial chia

Leymus arenarius beach wild rye Europe boreal-warm temperate, humid foraged as food, grown for beach stabilization
Microlaena stipoides weeping rice grass Australia warm temperate, Mediterrae-

nean, subtropical, semi-arid
new crop

Oryza hybrids perennial rice hybridization temperate to tropical, humid under development as new cereal, annual O. 
sativa crosses with its perennial ancestors, O. 
longistaminata, and O. rufipogon

Oryza longistaminata African peren. rice Africa humid tropics wild-harvested
Oryzopsis hymenoides Indian ricegrass North America boreal to warm temperate, 

arid to humid
former wild staple, under development, some 
commercial cultivation

Panicum decompositum native millet Australia arid to semi-arid, tropics to 
warm temperate, Medit.

historic crop (10)

Panicum turgidum afezu Africa through 
South Asia

arid to semi-arid tropics historic Sahara wild staple, dune stabilization, 
poss. cross with annual millet (P. mileaceum)

Pennisetum spp perennial pearl 
millet

hybridization tropics and subtropics, semi-
arid to humid

annual P. glaucum x P. purpureum, fodder crop

Pennisetum setaceum fountain grass North Africa, 
Middle East

tropics and subtropics, semi-
arid to humid

minor grain crop

Porteresia coarctata uri South Asia humid tropical lowlands, 
halophyte

wild-harvested grain, grown for erosion control 
and coastal protection

Rhynchoryza subulata arroz bravo South America tropical humid lowlands historic grain crop
Salvia spp perennial chia hybridization temperate to tropical, arid to 

humid
annual chia S. hispanica, potentially crossable 
with perennial Salvia spp

Secale hybrids perennial cereal rye hybridization boreal to warm temperate, 
semi-arid to humid

under development, annual S. cereale crosses 
with S. montanum, some cultivars available

Setaria palmifolia highlands pitpit New Guinea to 
Philippines

tropical highlands minor crop as vegetable and grain

Sorghum hybrids perennial sorghum hybridization tropics to temperate, semi-
arid to humid

under development, annual S. bicolor crosses 
with S. halepense, S. propinquum

Sporobolus fimbriatus sand dropseed South Africa tropical-warm temp., low/
highlands, semi-arid-humid

minor crop as grain, fodder, and erosion 
control

Triticum hybrids perennial wheat hybridization temperate and tropical high-
lands, semi-arid to humid

under devl., annl. T. aestivum crosses w/ Agro-
pyron, Elymus, Leymus, and Thinopyron spp

Urochloa mosambi-
censis

sabi grass Africa tropics to subtropics, semi-
arid to humid lowlands

as pasture grass, important wild cereal

Zea hybrids perennial corn hybridization temperate to tropics, semi-
arid to humid

hypothetical, under development; annual Z. 
mays crosses with Z. diploperennis, Tripsacum 
dactyloides, T. floridanum
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Eric Toensmeier is the author of Perennial 
Vegetables, and the coauthor of Edible 
Forest Gardens and Paradise lot. He has a 
wealth of knowledge about food forestry, per-
maculture design, and useful plants. This is 
an excerpt from his forthcoming book Carbon 
Farming: A global Toolkit to Stabilize the 
Climate with Perennial Crops and regenera-
tive Farming Practices (www.perennialsolu-
tions.org). Part 2 of this article, summarizing 
the leading efforts among these many 
possibilities, will be published in 
Permaculture Activist #96, May 2015. 
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Kernza field at Land Institute. Photo by David Van Tassel.

International Permaculture Conference 12—Designing the World We Want

 IPC-12 will be held in london Sept. 8-9, as part of the international permaculture convergence (IPCuK, http://ipcuk.events/
conference). We invite contributions from academics, sustainability activists, permaculture practitioners, artists, engineers, smart 
city planners, thinkers and dreamers, organizations and networks, and anyone else who would like to help shape and deliver the 
two-day conference program. We encourage contributions from as many areas of the world as possible. We welcome diverse 
contributions including creative, interactive, and participatory formats. Specific formats may include workshops, papers or 
presentations, posters, interactive discussions, short films, artistic contributions, or please suggest other forms. 
 Contributions will address one of the two major themes of the conference: 1) Explore and share how existing tools and 
processes can be used to design the world we want and need; 2) Enhance cooperation and links between various groups and 
sectors working to achieve a more sustainable world. Together, we will create a vision of a near-future society that is caring, 
sustainable, and fair, and explore how we can collectively design strategies and pathways to make it happen. The vision will be 
based on cutting-edge research and exemplary practice, building on what we know is possible, today.
 Submit your contribution at http://ipcuk.events/conference/contribute. You can contact the conference coordinators at 
conference@ipcuk.events. The final deadline for submissions is March 27th.
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	 •	remaining	evergreen	as	habitat	and	food	source
	 •	giving	green	manure	as	a	source	of	minerals	and	mulch
	 •	penetrating	to	different	root	depths	to	bring	up	minerals	and	
nutrients,	including	nitrogen
	 •	“soup	plants”	collect	dust	and	harvest	minerals	from	the	air
	 Notice	that	most	of	these	functions	benefit	other	plants,	
animals,	or	the	soil;	few	provide	direct	human	benefit	or	harvest.	
In	designing	a	guild,	these	functions	form	the	first	basis	for	plant	
selection.	As	we	choose	plants	for	these	functions,	we	also	look	
to	meet	the	needs	(Integrated	Pest	Management,	wind	buffering)	
of	the	larger	environment	(farm,	homestead,	community).	The	
final	consideration	is	to	provide	economic	benefits—fruit,	food,	
medicine,	craft,	and	other	goods	for	humans.	Creating	a	guild	
that	embodies	all	three	types	of	function—ecological,	environ-
mental,	and	economic—is	a	good	measure	of	an	experienced	
and	knowledgeable	practitioner.

	 The	first	need	of	perennial	plantings	is	a	reliable	supply	of	
water.	If	you	are	planting	a	guild,	also	design	and	install	earth-
works	for	water	harvesting,	even	if	these	are	small	and	simple.	If	
you	are	working	with	a	larger	area,	the	scale	of	earthworks	may	
change,	but	not	the	need.	Structures	such	as	swales,	boomer-
angs,	basins,	and	pits	offer	many	opportunities	and	benefits	for	
planting	guilds.	The	patterns	of	the	water	harvesting	structures	
determine	to	a	large	extent	the	planting	patterns,	and	these	in	
turn	affect	other	resource	flows.	Guilds	are	particularly	helpful	
in	working	with	these	two	design	layers—water	harvesting	and	
plant	patterns.	
	 Guilds	of	perennials	are	often	planted	around	or	next	to	
annual	crops.	Irrigation	of	the	annuals	can	benefit	the	perennial	
guilds,	though	stress	from	over-watering	should	be	considered.	
With	almost	all	the	guild	applications	discussed	here,	proximity	
to	annuals,	and	thus	indirect	irrigation,	is	very	likely.	
	 A	guiding	concept	when	designing	a	guild	is	that	the	mature	
guild	should	be	self-supporting.	These	systems	function	by	
capturing,	storing,	and	building	natural	resources.	In	the	ideal,	

The patterns of the 
water harvesting 
structures determines 
to a large extent the 
planting patterns…

Honing Design Techniques

Basic Guild Patterning
Rico Zook

AT	ITS	SIMPleST,	a	guild	in	permaculture	is	a	harmoni-
ous	assemblage	of	species.	These	should	be	mutually	
supportive	of	each	other	and	functional	in	multiple	

ways.	To	facilitate	these	interactions,	guilds	are	best	planted	in	
clusters.	A	guild	can	have	a	central	element,	classically	a	tree.	
This	offers	many	advantages,	and	also	poses	challenges.	The	
shapes,	layering,	harvest	cycles,	and	interactions	of	a	guild	are	
completely	malleable	within	the	parameters	of	its	mutually	sup-
portive	relationships.	The	best	thing	about	guild	patterning	is	
adaptability	to	vision,	landscape,	and	climate.	
	 Guilds	are	a	design	shorthand	that	mimics	nature,	where	we	
observe	plants	clustering	for	shared	benefit.	Clustering	facili-
tates	the	sharing	of	limited	resources;	it	also	reduces	environ-
mental	stresses.	By	sharing	resources,	plant	communities	are	
able	to	build	up	their	environment:	this	is	a	fundamental	expres-
sion	of	a	regenerative	system.	Guilds	are	one	way	we	design	
resilience	and	regeneration	into	our	systems.	

Guild functions

	 In	a	guild,	the	plants	are	close	to	each	other	to	provide	ser-
vices	and	create	benefits	for	the	other	species	around	them,	thus	
helping	the	community	and	themselves	to	thrive.	Following	are	
various	ways	plants	do	this,	revealing	some	of	the	qualities	you	
want	plants	in	your	guilds	to	have.
	 •	blooming	for	beauty,	aroma,	pollination,	and	nectar
	 •	providing	habitat	for	birds,	frogs,	lizards,	beneficial	insects,	
etc.
	 •	yielding	food	for	birds	and	other	animals

An organically shaped complex guild between two rice fields, 
one in background, the other behind the viewer. Guava, mari-
gold, tulsi, climbing squash. Faasi Retreat Ctre., Thailand.
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there	should	be	no	need	for	human	interaction	or	imported	
resources—the	only	work	needed	is	light	management	of	the	
established	guild,	which	should	always	give	a	yield.	As	with	a	
forest	garden,	managing	a	mature	guild	involves	chiefly	pruning	
and	thinning,	and	these	activities	provide	an	immediate	harvest	
of	organic	material.	A	well	designed	guild	will	also	have	varied	
and	year-round	harvests	for	humans	from	its	component	plants.	

Organically shaped clusters of various sizes

	 People	often	conceive	of	a	guild	as	a	more-or-less	circular	
cluster	of	plants,	which	it	can	be.	However,	in	my	experience,	
most	often	guilds	seem	either	to	take	an	organic	shape,	with	
plant	clusters	of	various	sizes,	or	a	more	linear	arrangement,	
possibly	with	some	pattern	of	plants	repeating	along	the	line.	
Both	of	these	forms	are	larger	in	area	than	the	classic	guild	we	
tend	to	imagine.	However,	this	does	not	in	any	way	limit	the	
functional	services	we	want	the	plants	to	provide.	Whatever	the	
arrangement	and	size	of	the	plant	cluster,	guild	functions	can	
and	should	be	the	foundation	for	selecting	plants.	

	 With	larger	arrays,	whether	clustered	or	linear,	the	central	
element	becomes	a	bit	ambiguous.	It	may	be	either	several	
in	number—thus	eliminating	the	idea	of	centrality—or	non-
existent.	It	may	be	better	to	decide	whether	your	guild	is	going	
to	have	a	dominating	element,	one	that	will	exert	a	strong	
influence	over	the	other	plants	and	over	guild	function	itself.	In	
large	plant	clusters,	this	influence	could	come	from	shading	by	
tall	elements;	however,	a	species	that	significantly	outnumbers	
the	other	members	of	its	community,	or	occupies	a	greater	area,	
will	likely	exert	a	stronger	influence,	regardless	of	the	size	or	
height	of	the	individuals.	In	designing	a	large	guild,	consider	
which	species	is	likely	to	dominate,	and	plan	for	its	functions	to	
be	positive	for	the	guild	and	the	larger	system.	It	is	just	as	likely	
that	a	needed	function	(e.g.,	barrier)	will	dictate	plant	selection,	
thus	the	dominant	function	arises	from	the	purpose	of	the	guild,	
and	the	plants	with	this	function	become	the	dominant	element.	
	 These	larger	plant	clusters	can	be	understood	as	complex 
guilds,	guilds	that	cover	large	areas	while	maintaining	a	guild	
structure	and	functions.	each	of	these	complex	guild	patterns,	
whether	organic	clusters	or	the	linear	form,	has	many	applica-
tions.	
	 Guilds	in	human	landscapes	support	many	different	activities	
and	are	generally	closer	to	the	home	or	other	high-use	struc-
tures	or	areas.	Guilds	will	define	the	spaces	and	link	them	into	a	
cohesive	fabric	which	is	aesthetically	pleasing,	multifunctional,	
and	needs	little	maintenance.	The	skillful	use	of	guilds	helps	to	

…guild functions can and 
should be the foundation 
for selecting plants.

integrate	basic	design	levels	(path,	hedge,	shade)	within	those	at	
a	wider	or	larger	scale	(water	harvesting,	neighbor	relations,	site	
resiliency,	community	level	interactions).

Multi-use landscaping

	 each	activity	around	a	home	creates	a	specific	plant	pat-
tern	that	defines	the	space	for	it.	The	same	is	true	of	landscapes	
around	public	spaces,	businesses,	and	campuses.	The	landscape	
might	contain	an	outdoor	room,	or	support	different	types	of	
work	arrangements,	recreation,	or	storage.	There	are	always	
routes	and	passages	for	moving	between	these	diverse	environ-
ments,	some	dedicated	to	moving	particular	types	of	resources.	
With	some	thought,	guilds	can	improve	functionality,	reduce	
maintenance,	add	benefits,	and	offer	potential	harvests.

Mixed with annual production

	 For	many	reasons,	perennials	are	often	planted	near	annual	
garden	beds,	perhaps	in	a	kitchen	garden	or	in	some	area	on	a	
farm	that	has	diverse	and	intensive	vegetable	crops.	each	peren-
nial	bed,	of	whatever	shape	or	size,	can	be	planted	as	a	guild.	In	
a	large,	intensive	garden,	there	would	be	many	different	guilds	
with	similar	services	(for	IPM,	water	management,	mulch	pro-
duction)	and	parallel	structuring	of	the	landscape	around	them.	
The	differences	would	lie	in	microclimatic	conditions	and	needs,	
suggesting	particular	guild	structures	(shapes).	
	 As	these	areas	are	focused	on	annual	production,	the	associ-
ated	guilds	are	less	likely	to	have	trees	as	their	central	element,	
unless	specifically	used	to	shade	annuals	that	prefer	less	intense	
light,	such	as	lettuces.	

Herb garden and similar

	 Herb	gardens,	usually	a	mix	of	perennials	with	some	annu-
als,	are	smaller	production	spaces	with	a	dominant	perennial	

Illustrates the natural tendency of species to cluster. There will 
also be a higher number of insects, birds, and small animal 
species in this cluster than outside it. Southeast coast India.
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structure.	Guilds	can	be	used	in	these	to	create	more	benefits	for	
the	plants,	to	lower	maintenance,	and	to	gain	harvests	for	the	
farmer.	These	spaces	can	be	understood	as	a	mosaic	of	guilds	
assembled	into	a	fabric	called	an	herb	garden.	They	are	similar	
to	the	previous	pattern	in	this	way,	but	more	focused	on	peren-
nial	production,	with	less	influence	from	and	interaction	with	
annuals.	

Linear patterns

	 linear	perennial	planting	patterns	can	be	used	on	almost	any	
site,	even	very	small	ones	such	as	a	potted	windbreak	on	a	high-
rise	terrace,	or	a	small	kitchen-garden	hedge.	When	the	annual	
production	area	is	larger,	alley	cropping	and	other	linear	patterns	
become	possible.	These	linear	patterns	have	several	commonali-
ties,	and	each	a	particular	distinction.	

Hedges

	 Hedges	can	be	considered	the	template	for	other	linear	
perennial	plantings.	Hedges	are	the	foundation	on	which	other	
linear	patterns	grow	and	alter	themselves.	Hedges	embody	the	
function	of	separation.	Historically	they	have	had	multiple	func-
tion,	such	as	providing	supplemental	forage,	polewood,	fuel,	and	
reserve	foods,	but	these	are	all	additions	to	and	overlays	on	their	
foundation	as	landscape	dividers.	except	for	one,	all	the	follow-
ing	patterns	are	like	this.	
	 Guilds	are	an	excellent	way	to	design	and	structure	a	hedge,	
regardless	of	its	size,	shape,	or	purposes.	There	are	many	uses	
for	and	benefits	from	using	hedges	on	a	homestead	or	farm.	
Hedges	should	have	at	least	three,	if	not	more,	uses.	Some	hedge	
functions	are:	
	 •	barriers	for	humans	and	animals
	 •	erosion	control
	 •	windbreak
	 •	pollution	control
	 •	bird	and	other	beneficial	animal	and	insect	habitat

	 •	water	harvesting	and	distribution
	 •	production	of	organics
	 •	plants	for	bio-preparations
	 •	bee	forage	and	other	benefits	for	pollinators
	 •	farm	management	(crop	separation,	seed	saving,	traffic		 	
	 management)
	 •	aesthetics	
Within	these	functions,	many	harvests	are	also	possible.
	 •	human	food
	 •	fodder	and	forage
	 •	fuel
	 •	herbs	and	spices
	 •	medicines	for	humans	and	animals
	 •	craft	material
	 •	organic	material
	 •	beauty
	 Hedges	are	continuous	linear	plantings	whose	elements	
intertwine	to	create	a	light-to-dense	wall	of	foliage.	They	can	
be	considered	of	two	basic	sizes,	though	with	many	variations.	
In	the	simplest	distinction,	there	is	a	short	and	a	tall	hedge.	The	
former	is	about	0.7-1.5	m	(about	2’-5’)	tall,	while	the	latter	is	
over	2	m	(6’)	or	even	taller.	A	hedge	can	be	up	to	several	meters	
thick.	The	primary	purpose	of	the	hedge,	its	various	functions,	
as	well	as	the	environment	and	the	landscape,	determine	plant	
selection,	and	thus	its	shape	and	size.	

	 As	with	other	guild	patterns,	hedges	of	a	certain	large	size	
start	to	become	forest	gardens	rather	quickly.	In	many	ways,	the	
perennial	strip	of	alley	cropping	is	similar	to	a	hedge.	As	with	
many	aspects	of	permaculture	and	living	systems,	these	catego-
ries	have	no	distinct	edges.	What	one	calls	or	considers	them	can	
stem	from	one’s	own	biases,	as	much	as	from	the	actual	function	
of	the	element	itself.
	 Regardless	of	the	size,	length,	uses,	or	design	aspects,	guilds	
are	an	excellent	way	to	design	and	structure	a	hedge.	Outline	the	
design	parameters	of	a	hedge—its	height,	width,	and	func-
tions—then	create	a	list	of	all	the	plants	that	are	possible	within	
those	parameters	and	suited	to	specific	environmental	and	site	
conditions.	Finally,	map	the	actual	planting	pattern	to	optimize	
functionality,	benefits,	and	harvests.	

Living fences 

	 A	living	fence	is	essentially	the	same	as	a	hedge,	usually	
tall,	except	that	it	serves	as	an	impenetrable	barrier,	often	for	
particular	species.	Depending	on	the	animals	to	be	kept	in	or	
out,	a	variety	of	specific	plant	features	may	be	needed,	the	most	

In this home garden near the Dead Sea, guilds are planted in 
relation to water harvesting and infiltration structures. Jordan.

Seedballs work very well to 
help plant a living fence, or 
to expand a planting.
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common	being	thorns,	needles,	or	spikes.	Other	features	could	
be	dense	interlocking	branches	and	strong	rooting	trunks.	liv-
ing	fences	are	often	designed	around	the	boundary	or	edge	of	a	
farm,	although	they	may	also	have	uses	interior	to	the	property.	
	 When	designing	and	planting	living	fences,	guild	under-
standings	are	applied	as	with	hedges.	Often,	a	physical	fence	
(wire	or	planking)	is	needed	while	establishing	a	living	fence.	
logically,	the	plants	chosen	are	planted	inside	the	protection	of	
the	physical	fence,	which	is	either	removed	once	they	are	big	
enough	to	survive	on	their	own,	or	it	is	overgrown	and	covered	
by	the	plants	as	they	grow	and	mature.	Seedballs	work	very	well	
to	help	plant	a	living	fence,	or	to	expand	a	planting.
	 Another	consideration	with	living	fences	is	the	attractiveness	
to	animals	of	plants	with	certain	features,	such	as	fruit-bearing.	
Deal	with	this	dichotomy	by	the	planting	pattern—the	plants	
with	barrier	features	(thorns,	interlinked	branching,	dense	foli-
age)	are	along	the	side	that	will	be	challenged,	while	the	attrac-
tive	plants	are	on	the	protected	side.	

Alley cropping

	 Alley	cropping	is	a	style	of	annual	production	where	the	
sections	of	arable	ground,	known	as	alleys,	are	of	standard-
ized	width	(often	based	on	the	dimensions	of	a	tractor),	and	
these	alternate	with	strips	of	vertical	perennials.	The	distinctly	
linear	pattern	of	parallel	lines	is	an	outcome	of	its	strong	annual	
production	focus.	There	are	many	benefits	to	this	style	of	farm-
ing,	and	it	works	well	with	the	right	terrain	and	farmer.	Very	
typically	and	successfully,	alley	cropping	has	been	practiced	on	
contour	with	farms	located	on	sloping	land.	Guilds	combined	
with	swales	work	well	with	these	perennial	strips,	which	can	be	
quite	productive	of	multiple	yields.	The	combination	of	peren-
nials	with	annuals	can	give	functional	support	to	the	farm	(pest	
management,	resource	conservation),	system	harvests	(mulch,	
fodder,	water),	farmer	harvests	(food,	medicine	for	family),	and	
economic	harvests	(broad-scale	systems).	These	last	two	can	be	
significant	for	the	farmer	in	creating	both	economic	and	food	
security.	

Complex poly orchard

	 A	complex	poly	orchard	(CPO)	is	a	cross	between	a	forest	
garden	and	alley	cropping.	It	is	conceptually	distinct	from	the	
hedge	pattern	in	not	being	about	separation.	This	cropping	pat-
tern	can	be	used	for	separating,	but	this	is	not	its	main	purpose.	
The	CPO	melds	the	guild	concept	with	the	more	random	and	

The linear arrangement 
minimizes work, while 
maximizing harvests.

mixed	arrangements	of	a	forest	garden.	Forest	gardens	have	
many	great	benefits	and	are	good	on	almost	any	farm;	however,	
for	market	production,	they	have	limitations.	A	CPO	basically	
takes	the	same	parts	(plants)	and	applies	a	more	linear	arrange-
ment	to	facilitate	regular	harvesting.	Guilds	can	help	with	
designing	and	planting	a	CPO.	The	CPO	uses	lines	(which	can	
be	on	contour,	thus	curvy)	of	mostly	perennial	plants,	structured	
with	the	layering	of	the	forest	garden.	Although	likely	to	have	
a	dominant	orchard	tree	or	trees	as	its	highest	layer,	timber	
and	other	high	canopy	trees	may	also	be	mixed	in.	The	linear	
arrangement	minimizes	work,	while	maximizing	harvests.	It	is	
thus	good	for	a	market-focused	operation.	
	 This	structure	is	similar	to	alley	cropping,	and	really,	the	two	
can	easily	be	integrated.	The	area	between	CPO	strips,	which	is	
often	4-5	m	(13-16’)	wide	or	even	wider,	can	be	used	for	pas-
ture,	annual	production,	perennial	production	(herbs?),	or	all	of	
these.	This	pattern	is	also	great	for	integrating	animals.	Fencing	
the	CPO	strips	allows	the	use	of	movable	fencing	within	them	to	
rotate	livestock	(cow,	chicken,	pig)	through	small	paddocks	for	
intensive	grazing.	
	 A	CPO	differs	from	a	forest	garden	in	that	the	CPO	can	be	
understood	as	various	guilds	arranged	in	a	repeating	linear	pat-
tern	for	market	production.	While	a	forest	garden	can	have	some	
guilds	as	components	with	all	their	functions,	the	forest	garden	
is	of	a	larger	scale,	thus	fundamentally	different	from	a	CPO.

A forest garden is not a guild

	 I	have	often	heard	a	forest	garden	defined	as	something	like	
a	larger,	more	complex	guild.	While	there	is	some	truth	in	this,	
it	is	an	oversimplification	that	does	very	little	to	express	what	
a	forest	garden	is	and	does.	It	is	similar	to	defining	a	forest	as	
a	collection	of	trees.	The	commonality	of	these	two	definitions	

Guilds with terraces and water harvesting in a rural home land-
scape, northern New Mexico. Fruit trees (apricot, pear, cherry), 
currants, nannyberry (Viburnum lentago), highbush cranberry 
(Viburnum trilobum), gooseberry, asparagus, raspberries, Cara-
gana (nitrogen-fixer), fuki, jostaberry, comfrey, day lily, service-
berry, seaberry (nitrogen-fixer, Hippophae rhamnoides), squash, 
hollyhocks, Canis lupus. www.sipermaculture.com.
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chicken	run	interior	of	a	hedge	used	to	move	the	birds	to	differ-
ent	sections	of	the	farm,	homestead,	or	suburban	home.	Hedges	
with	swales	can	be	used	to	manage	water	in	the	wider	landscape.	
	 In	this	way,	complex	guilds	integrate	smaller	sections	with	
the	full	site	design,	be	it	for	a	suburban	home	or	large-scale	en-
terprise.	We	use	guilds	to	make	our	designs	more	integrated	and	
regenerative,	leading	to	a	landscape	that	is	more	unified,	expres-
sive,	and	resilient.	In	all	these	ways,	the	skillful	use	of	guilds	is	
central	to	the	functional	success	and	longevity	of	our	designs.		∆

For the past 20 years, Rico Zook has worked with landowners, 
farmers, villagers, and local organizations in India, Southeast 
Asia, Hawaii, northern New Mexico, and other parts of the 
world as a permaculture designer, consultant, and educator. His 
work focuses on helping all levels of our global community to 
create culturally and environmentally appropriate life systems 
that are resilient and regenerative. To learn more about Rico 
and his work, visit www.i-permaculture.org.

is	that	they	give	only	the	barest	insight	to	the	concept,	while	
leaving	out	its	essence.	While	a	forest	garden	should	include	all	
the	functions	that	we	list	for	a	guild,	and	will	undoubtedly	have	
many	guilds	within	it,	there	are	several	significant	differences	
that	occur	because	of	scale.	
	 First,	the	size	or	amount	of	influence	a	function	will	have	
is	much	greater	in	a	forest	garden.	For	the	area	covered,	water	
harvesting	and	storage	is	much	greater	in	a	forest	garden	than	in	
a	guild.	The	habitat	function	of	a	forest	garden	is	exponentially	
greater	and	more	diverse	than	that	of	a	guild.	
	 The	second	difference	is	seen	in	the	systemic	influences	a	
forest	garden	will	have	which	a	guild	rarely	exhibits.	A	forest	
modifies	and	impacts	local	climate	much	more	than	a	guild.	A	
forest’s	influence	on	the	water	table	is	also	well	documented.	
	 A	forest	garden	may	offer	unique	functions	not	possible	with	
a	guild.	These	can	include	habitat	for	large	animals	and	commu-
nities	of	animals,	and	recreational	uses,	as	well	as	environmental	
services,	e.g.	wildlife	corridors.

Guilds in design—fit the vision to the site

	 When	you	look	at	the	farm,	or	any	landscape,	as	a	whole,	
guild	applications	function	as	links,	bridges,	and	connections	
amongst	the	various	components	of	the	site.	Complex	guilds	are	
a	technique	we	use	like	a	tool	to	fit	the	vision	to	the	landscape.	
However	they	may	be	arranged	around	the	home	or	on	the	farm,	
guilds	work	well	within	the	features	themselves	(hedge,	CPO,	
organically	shaped	cluster),	as	well	as	defining,	linking,	and	
facilitating	resource	flows	between	site	features.	
	 When	applying	the	zone	concept	to	a	landscape,	complex	
guilds	of	smaller	organically	shaped	clusters	or	linear	plantings	
such	as	hedges	often	function	as	edges	between	zones,	espe-
cially	within	Zones	1	to	3.	These	guild	edges	act	as	both	barrier	
and	transition	between	zones,	always	interacting	with	both	sides.	
They	can	also	be	used	to	move	resources	along	edges,	as	with	a	

Complex guilds are 
a technique we use 
like a tool to fit the vision 
to the landscape. 

Organically shaped complex guild follows a greywater ditch 
from the bath enclosure (behind dark towel). Banana, papaya, 
lemongrass, perennial eggplant (visible as small bush with 
pea-sized fruit), chili, pineapple. These guilds edge the annual 
production garden (lower right foreground) on this 
permaculture farm near Battambang, Cambodia.

Recently planted guild around greywater ditch with a coconut 
island. Ditch filled with green mulch and covered with old terra-
cotta tiles (left foreground). Centered on the coconut are black 
pepper (to climb), papaya, banana, lemongrass, marigold, chili, 
pineapple, and other flowers. Mysore, India.
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KIWI,	kIWI	FRuIT,	CHINeSe	GOOSeBeRRy,	kiwi	
berry,	piwi	berry,	hardy	kiwi,	beauty	berry,	tara,	kuwi,	
arctic	beauty,	arctic	kiwi,	super-hardy	kiwi:	all	these	are	

names	for	the	several	edible	plants	of	the	Actinidia	genus.	This	
diverse	plant	group	has	a	super	potential	to	fulfill	our	needs	for	
vitamin-	and	mineral-rich	foods,	especially	in	cold	climates.	
	 My	experience	growing	tara	vine	or	hardy	kiwi	(A. arguta) 
in	western	Massachusetts	(uSDA	zone	5	moving	into	zone	6)	
for	the	past	decade	informs	this	discussion,	although	there	is	a	
wide	range	of	Actinidia	species	and	cultivars	growing	in	various	
climates	and	conditions.

Ultra-productive perennials

	 The	genus	Actinidia holds	40-60	species,	and	within	these	
species,	many	varieties	and	dozens	of	cultivars.	Thirty	species	
rate	high	for	edibility	according	to	Plants	For	A	Future	(www.
pfaf.org).	All	are	shrubs	or	vines	native	to	forested	mountain	
regions	of	eastern	Asia:	north	China,	korea,	and	Japan.	The	
plants	are	twining,	woody,	and	dioecious,	with	male	and	female	
flowers	produced	on	separate	plants.	Some	species	and	variet-
ies	are	monoecious:	they	have	the	ability	to	grow	both	male	and	
female	flowers	on	the	same	individual	plant,	suggesting	a	future	
breeding	project.

	 Geologic	evidence	shows	Actinidia	were	“native”	to	North	
America	and	“likely	were	present	on	various	parts	of	the	
continent	for	nearly	80	million	years	(late	Cretaceous	into	the	
Tertiary	Period)”	(Demchak,	2013).	Climate	changes	and	glacia-
tion	removed	Actinidia	(as	well	as	many	other	plants)	from	the	
continent	during	the	late	Miocene,	Pliocene,	and	Pleistocene.	
	 early	plant	explorers	brought	the	various	kiwis	out	of	eastern	
Asia	to	Russia,	europe,	and	North	America	in	the	late	1800s	
and	early	1900s.	These	collections	were	established	on	estates,	
in	arboretums,	and	in	botanical	gardens,	including	the	Arnold	
Arboretum	at	Harvard	university.	Owing	to	a	period	fascination	
with	ornamental	climbers,	the	plants	were	grown	primarily	to	
decorate	and	cover	dwellings	and	other	vertical	structures	such	
as	fences	and	arbors.	Their	vigorous	growth	was	noted	but	was	
considered	a	benefit.	“...little	need	be	said	of	this	handsome	
plant	[Actinidia arguta],	as	it	is	now	common	and	well-estab-

…the plants were grown 
primarily to decorate…

Kiwis and Relatives

One, Two, Three―Actinidia!
Jono Neiger

lished	in	our	gardens,	where	it	grows	with	great	vigor	and	rapid-
ity,	and	where	it	is	one	of	the	best	plants	of	its	class.”	(Sargent,	
1893;	p.	88)
	 The	three	best-known	species	in	cultivation	in	the	uS	today	
are	A. deliciosa, A. arguta, and	A. kolomikta. These	are	all	vigor-
ous,	twining	vines	that	should	be	trained	to	a	trellis,	arbor,	or	
other	sturdy	support	to	keep	them	fit	for	crop	production.	
	 The	well-known	fuzzy	kiwi,	formerly	called	Chinese	
gooseberry (A. deliciosa),	is	a	warm	climate	vine	(hardiness	
zones	7-9),	and	is	the	most	studied	and	commercially	estab-
lished	member	of	the	genus.	The	hardy	kiwi,	kiwi	berry,	or	tara	
vine	(sometimes	sold	as	“bower	vine”)	(A. arguta)	is	a	more	
cold-adapted	vine	hardy	to	uSDA	zones	4-8.	It	can	tolerate	
temperatures	down	to	-34°F/-37°C.	Arctic	kiwi	(A. kolomikta) 
is	an	even	more	cold-hardy	species	tolerant	to	uSDA	zones	3-7	
and	temperatures	down	to	-40°F/-40°C.	The	foliage	of	arctic	
kiwi	is	variegated,	with	white	splotching,	and	the	plant	is	sold	
as	an	ornamental	in	the	nursery	trade.	Actinidia kolomikta	vines	
are	much	less	vigorous	and	are	suitable	for	locations	where	less	
management	and	training	are	desired.	These	last	two	species	
have	small,	grape-sized	fruit	weighing	0.3-0.5	oz.	(10-15	g)	each	
with	smooth	green	skin	when	ripe.
	 Vines	begin	to	flower	after	four	to	six	years	and	come	into	
full	production	in	about	eight	to	ten	years.	The	plants	can	live	
50-100	years.	Hardy	kiwi	yields	can	be	very	high,	reaching	50-
100	lbs.	(22-45	kg)	per	vine,	with	reports	of	200	lbs.	(90	kg)	on	
prolific	individuals.	
	 The	fruit	ripens	from	late	September	into	October.	If	picked	
before	fully	ripe,	it	can	be	stored	fresh	well	into	winter.	The	fruit	
dries	nicely	and	can	be	eaten	fresh	(of	course!)	or	processed	into	
juice,	jam,	smoothies,	fruit	leather,	and	compotes.	

Flower of hardy kiwi



34     PERMACULTURE ACTIVIST  •  #95

	 large	commercial	plantings	of	hardy	kiwi	are	beginning	to	
come	into	production	in	the	eastern	uS,	although	the	market	is	
virtually	untapped.	Fruit	is	showing	up	at	markets	and	farm-
stands	and	is	somewhat	available	online.	In	the	Northeast,	prices	
for	fresh	hardy	kiwi	are	all	over	the	map	and	can	sell	for	$1.80	
to	upwards	of	$10-20	per	lb.	(0.45	kg)	and	$3.50-8.00	per	lb.	
dried	(available	online	and	shipped).

Vitamins and minerals

	 All	species	of	kiwi	have	very	high	levels	of	vitamin	C.	These	
reach	or	exceed	40-200	mg/100g	of	fruit.	This	is	higher	than	just	
about	anything	else	except	maybe	guava.	Vitamin	C	levels	can	
be	two	to	four	times	higher	than	in	citrus	(oranges	are	around	53	

Invasive―who, me?
	 In	an	iconic	image,	a	man	stands	amidst	a	sea	of	vines	float-
ing	over	everything	in	sight	and	sprawling	up	and	covering	
the	surrounding	trees.	The	vine	is	hardy	kiwi,	and	the	site	is	
kennedy	Park,	near	the	town	of	lenox,	MA.This	scene	is	of-
ten	touted	as	an	example	of	the	danger	of	this	plant,	and	in	my	
visit	there,	I	was	impressed	by	its	rampant	growth.	However,	
this	land	is	not	a	pristine	forest	being	overwhelmed	by	an	
aggressive	outsider.	The	park	was	formerly	a	large	estate—
probably	the	Cliffwood	estate—and	the	site	of	the	Aspinwall	
Hotel,	a	huge	structure	built	in	1902	and	no	longer	standing.	
The	kiwis	were	probably	brought	in	over	a	century	ago	as	part	
of	a	plant	collection	at	the	estate.	
	 I	imagined	Bill	Mollison	saying,	“There’s	not	an	overabun-
dance	of	vine	here,	but	a	dearth	of	browsers!”	and	I	thought	of	
a	flock	of	goats	returned	to	the	wooded	hillside	and	pastures	
feeding	on	the	lush	browse.	
	 In	their	native	Asia,	Actinidia	vines	are	indeed	vigorous,	
and	grow	into	the	treetops,	much	in	the	manner	of	our	wild	
grapes.	At	my	home,	Hickory	Gardens,	I	have	a	male	kiwi	
trained	into	a	topped	sugar	maple,	and	nearby	a	wild	grape	
grows	into	a	few	cherry	trees.	The	two	vines	are	virtually	
indistinguishable	from	a	distance	and	appear	to	occupy	very	
similar	niches.
	 There	may	be	reason	for	caution	(expansive	growth	is	a	
characteristic	of	early	succession	and	of	some	floodplain	
species),	but	a	closer	investigation	reveals	that	this	vigorous	
vining	plant	may	not	be	as	bad	as	it	would	seem,	and	offers	
opportunities,	particularly	for	cold	climate	growers	looking	
for	high	vitamin	C	alternatives	to	citrus.	
	 The	hardy	kiwi	is	much	maligned	here	in	the	Northeast,	
where	the	fear	of	them	“taking	over”	is	ever-present	in	some	
circles.	Though	they	have	been	cultivated	here	for	over	a	
century,	and	have	returned	to	a	land	where	they	were	once	
native,	we	may	still	need	to	educate	about	their	benefits.	Of-
fering	the	delicious	and	bounteous	fruit	to	the	reluctant	may	
help.	Maybe	a	woven	basket	from	last	years’	shoots	would	be	
a	kind	offering.	Mentioning	a	likely	future	without	oranges	
from	California	or	fuzzy	kiwis	from	New	Zealand	could	shed	
a	whole	new	light	on	these	exciting	plants.

mg/100g).	One	serving	(148	g)	can	contain	almost	twice	the	uS	
RDA	(75	mg,	women;	90	mg,	men).	kiwis	are	also	very	high	
in	other	vitamins	and	minerals.	Some	reports	say	Actinidia	fruit	
have	twice	the	vitamin	e	of	avocado,	are	equivalent	to	spinach	
in	B6,	and	are	high	in	carotenoids	and	flavonoids.	They	are	also	
high	in	potassium,	around	450	mg	per	serving.	This	is	great	nu-
trition	from	a	crop	that	can	easily	be	grown	in	northern	climates!

Cultivation

	 All	the	Actinidia	have	similar	cultivation	requirements,	al-
though	the	more	cold-hardy	species	have	been	studied	less	than	
A. deliciosa,	and	there	is	much	more	to	learn	about	them.	Ac-
tinidia	in	general	need	well-drained	soils	and	yield	better	in	full	
sun.	Alhough	they	can	grow	in	part-shade,	and	some	can	handle	
full	shade,	production	will	drop	rapidly	under	those	conditions.	
If	the	soil	is	too	dry,	they	may	need	irrigation.	A	better	approach	
is	to	mulch	them	deeply	and	improve	soil	conditions	with	cover	
crops	and	deep-rooting	dynamic	accumulators	to	build	fertility	
and	raise	organic	matter	levels	to	maintain	soil	moisture.

	 A	mix	of	wind	and	insects	pollinate	the	small,	white	flow-
ers,	although	there	is	some	disagreement	over	their	relative	
importance	and	whether	honeybees	or	bumblebees	are	the	most	
important	pollinator.	In	my	vineyard,	I	don’t	see	many	pollina-
tors	around	the	flowers.	I	have	noticed	small	flies	though,	and	
wonder	if	they	might	play	a	part	in	pollination.	Overall,	there	is	
not	a	lot	of	insect	activity.
	 Because	the	male	and	female	flowers	are	borne	on	separate	
vines,	growers	should	plant	at	least	one	male	for	each	six	to	
eight	females	to	achieve	good	pollination.	One	practice	is	to	
intersperse	males	on	the	trellis	system.	Males	should	be	located	
within	35-50’	(11-15	m)	of	females.	Another	strategy	I	have	
used	is	to	train	a	male	nearby,	but	not	on	the	high-value	trellis	
or	arbor.	I’ve	trained	males	on	a	topped	sugar-maple,	a	“teepee”	
trellis,	and	on	the	edges	of	nearby	woods.	Males	are	slower	to	
establish	and	to	begin	flowering,	so	there	may	be	a	period	when	

Two hardy kiwi vines cover an arbor. The summer’s growth is 
exuberant!
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the	female	vines	are	flowering,	but	the	males	are	not.	In	this	
case,	I	have	had	success	bringing	male	flowers	from	neighboring	
vines	and	hanging	small	“bouquets”	around	the	vines.	To	do	so,	
I	place	short	branch	pieces	in	small	plastic	bags	with	a	little	wa-
ter	and	suspend	these	from	the	female	vines.	The	side	benefit	of	
this	is	that	some	of	the	cuttings	will	root	in	the	water	during	the	
year	(having	forgotten	about	them	in	the	flush	of	spring	growth	
and	activity)	and	can	be	potted	up	in	fall.
	 kiwis	are	extremely	vigorous	growers	and	will	cover	a	small	
trellis	easily.	The	vines	require	regular	pruning,	or	they	become	
a	tangled	mess.	I	prune	them	once	or	twice	in	summer	just	to	
take	back	the	extensive	new	shoots	that	are	beginning	to	block	
paths	and	prevent	easy	access	to	the	ripening	fruit.	Then	again	
in	winter,	I	prune	heavily	for	training	and	to	remove	excess	
biomass.	The	small	fruits	are	borne	in	clusters	on	new-growth	
shoots,	usually	coming	from	the	previous	year’s	growth,	so	any	
pruning	must	leave	some	of	last	years’	growth.
	 My	tara	vine	grows	on	both	a	wide	arbor	and	on	a	more	tra-
ditional	vineyard	trellis	of	tall	T-posts	with	the	vines	trained	up	
and	onto	the	wires	connecting	them.	The	two	female	vines	cover	
a	15’	x	15’	(5	m	x	5	m)	black	locust	arbor,	creating	a	beautiful	
and	shady	area	beneath	for	relaxing,	working,	or	parking	the	cart	
and	some	tools.	Training	of	these	vines	is	much	less	intensive:	
pruning	is	just	for	access	and	to	remove	some	of	the	extra	
weight.	The	trellis	system	has	5	wires	reaching	almost	7’	(2	m)	
high	strung	between	T-posts.	The	wire	area	is	6’	wide	(2	m)	and	
20’	(6	m)	long	for	each	vine	(120	s.f.	surface	area,	about	11	sq.	
m)	with	aisles	15’	(5	m)	wide.	Pruning	in	the	kiwi	vineyard	is	
more	intensive,	akin	to	grape	pruning.	I	leave	cordons	of	new	
shoots	spread	apart	on	the	wires	to	allow	new	growth	plenty	of	
space.

	 kiwi	vines	are	extremely	pest-	and	disease-resistant.	I	am	
getting	some	defoliation	by	Japanese	beetles,	but	no	other	prob-
lems	at	this	point.	There	are	reports	of	spotted	wing	drosophila	
(Drosophila suzukii)	in	our	area	of	the	Northeast.	This	fruit	fly	
damages	ripening	fruit	and	has	been	spreading	across	North	
America	since	2008.	
	 New	growth	on	Actinidia	is	sensitive	to	late	frosts;	because	
the	fruit	is	borne	on	new	shoots,	a	killing	frost	on	tender	growth	
can	ruin	the	crop	for	the	year.	Avoid	planting	in	frost	pockets	or	
choose	well-draining	slopes,	and	train	the	vines	well	above	the	
ground	to	keep	them	out	of	the	worst	of	the	frost	zone.	If	a	frost	
comes,	and	the	new	growth	is	in	danger,	plastic	or	fabric	cover-
ings	can	help	hold	the	temperature	just	above	freezing.	Water	
sprayed	on	vines	through	the	evening	will	form	a	protective	ice	

…a beautiful and shady 
area beneath for relaxing, 
working, or parking the 
cart and some tools.

layer	around	the	new	growth	and	get	the	shoots	through	a	light	
frost.
	 Cuttings	are	the	preferred	method	of	propagation,	at	least	
to	increase	stock	rapidly.	Try	hardwood	cuttings	in	winter	or	
softwood	cuttings	in	July.	Success	may	be	50-70%—not	as	easy	
as	willow,	but	fine	for	getting	many	plants	going.
	 These	amazing	plants	are	hardy,	productive,	beautiful,	and	
require	little	maintenance	(especially	relative	to	their	yield).	
Suitable	for	fresh	eating	or	storage	whether	whole,	dried,	or	
processed,	kiwi	fruits	are	another	piece	to	fit	into	the	puzzle	of	a	
resilient	food	system.		 	 	 	 	 ∆

A permaculture teacher and designer since 1996, Jono Neiger 
works to help organizations and individuals further their goals 
for stewarding land and for creating productive, regenerative 
human ecosystems. He is currently the principal of Regenera-
tive Design Group, a permaculture design and consultation firm 
in Greenfield, MA. Jono also teaches landscape design at the 
Conway School where he holds primary responsibility for the 
surveying section of the curriculum in the fall term.
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Hardy kiwi ripening on the vine
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are	hoping	for.	This	is	the	17th	year	I’ve	spent	gathering	spice-
berries,	and	what	a	year	for	it!	Most	of	these	will	be	dried,	and	
along	with	Juniperus virginiana	berries,	head	to	a	distillery	for	a	
special	kentucky	gin.	
	 I	still	walk	out	to	the	fields	and	pick	my	row	crops	from	the	
diverse	plots	of	annuals,	but	I’m	already	seeing	the	work	input	
of	the	forest	garden	becoming	nothing	more	than	forage	harvest-
ing,	the	occasional	succession	steering	of	chop-and-drop,	the	
sometime	splurge	of	a	seed	scatter,	or	a	lucky	addition	of	some	
established	plants.	Now,	I’m	beginning	to	understand	how	the	
birds	and	squirrels	have	selected	and	planted	what	they	have,	all	
the	while	staying	fit	playing	and	jumping	around	in	their	instinc-
tual	exercise.

	 To	walk	on	the	land	is	to	alter	succession	one	way	or	another.	
you	may	have	low	or	great	impact.	In	regard	to	the	public	earn-
ing	the	right	to	wildcrafting	and	use	of	public	land,	we	have	a	lot	
of	work	to	do.	Currently,	it	is	pretty	much	illegal	to	mess	with	
any	plants	or	natural	resources	in	most	parks.	Many	plants	have	
restrictions	on	how	they	can	be	sold	or	traded.	American	ginseng	
(Panax quinquefolius)	is	a	great	example,	for	it	has	been	over-
harvested	almost	to	the	point	of	extinction.	
	 Just	about	every	year,	I	get	a	few	guys	in	a	truck	pull	up	
in	my	driveway	to	ask	if	they	can	have	permission	to	look	for	
ginseng	in	my	woods.	I	appreciate	that	they	asked—that	is	good	
foraging	practice.	I	usually	say	no,	but	let	them	know	about	ethi-
cally	harvesting	the	ginseng.	Do	not	dig	everything	out,	leave	
some	behind,	and	plant	more	seeds.	you	can	always	cut	off	a	
piece	of	rhizome	and	leave	it	behind	so	it	may	continue	to	oc-
cupy	the	niche	in	the	forest	and	grow	again	the	following	spring.	
	 Another	ethical	example	is	gathering	mushrooms	in	breath-
able	containers,	such	as	baskets,	so	the	spores	may	be	allowed	
to	disperse	as	you	walk	lightly,	trying	not	to	compact	the	soil.	
People	get	excited	when	something	is	valuable,	but	the	care	of	
the	earth	needs	to	be	respected.	
	 Building	perennial	forests	intentionally	to	provide	for	
people’s	demands	takes	a	long	time;	once	built,	they	can	be	very	

THe	SuN	FlAReS	DOWN	ON	My	NeCk,	and	I	feel	
the	heat	of	an	August	day.	I’m	standing	in	a	field	full	of	
broccoli	shoots,	beans,	tomatoes,	and	all	those	things	

people	hope	I	will	bring	to	the	market.	I	dream	of	a	forest	
garden,	as	many	permaculturists	do	these	days.	Then,	I	remem-
ber	Zone	5,	and	like	a	child,	grab	a	basket	and	a	few	bags	and	
sprint	off	into	the	woods	nearby.	I	see	the	spicebush	is	about	to	
turn	red,	much	like	my	neck	out	in	the	field.	I	know	it	rained	
about	five	days	ago—it’s	humid,	but	here	in	the	forest,	it’s	much	
cooler.	I	breathe	in	the	fresh	cool	air	and	dream	of	agriculture	in	
vast	forests.	
	 Today,	I’m	randomly	gathering	from	a	forest	whose	species	
constituents	were	selected	by	animals.	Squirrels	and	birds	have	
planted	and	designed	this.	I	come	to	a	log	that	I	know	has	re-
cently	been	a	producer	of	oyster	mushrooms—score!	Shortly	af-
ter,	I	arrive	back	in	the	garden	and	I	have	gathered	the	first	ripe	
blackhaws (Viburnum prunifolium)	of	the	season	as	well.	These	
are	the	other	things	people	hope	I	will	bring	to	the	market:	deli-
cious,	unique,	wild	edibles	with	a	story,	ethically	and	gratefully	
harvested.	I	wonder	if	a	forest	garden,	as	a	wild	food	forest	
steered	by	intentional	design,	would	have	the	same	appeal.	

Blurring the edges

	 Several	years	later,	now,	I	am	standing	at	the	edge	between	a	
forest	garden	and	a	forest,	and	the	dividing	lines	have	begun	to	
blur.	Spiceberries	(Lindera benzoin),	pawpaw	(Asimina triloba), 
American	hazelnuts	(Corylus americana),	and	wild	gooseberries	
(Ribes hirtellum)	are	found	in	both	the	garden	and	the	forest.	I	
gather	the	spicebush	again,	as	this	is	what	people	at	the	market	

Humanity as a whole 
has developed a taste 
for the sweet, 
while nature plays most 
often in a bitter range.

Rewilding Our Food

A Forager’s Journey to the Future
Ande Schewe

A profusion of chicken-of-the-woods mushrooms (Laetiporus 
sulphureus)
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behaved)	goumi	(Elaeagnus multiflora)	to	forage.	The	baskets	
would	fill	quickly	(the	fruits	are	larger),	and	the	market	and	soil	
would	love	it.	This	is	all	deduced	from	observing	how	well	these	
Elaeagnus spp	do	here	already.	let’s	do	this	with	a	positive	at-
titude	looking	for	opportunity	to	feed	the	masses.	
	 When	I	used	to	forage	for	Jerusalem	artichokes	(Helianthus 
tuberosus),	I	would	dig	wild	ones	at	a	property	near	Athens,	
OH.	That	was	when	I	was	a	student	at	Hocking	College	in	the	
late	90s.	When	a	friend	showed	me	what	sunchokes	looked	like	
coming	out	of	their	garden	soil,	I	was	amazed,	and	have	planted	
them	in	rich	soil	ever	since.	The	roots	were	large	and	deli-
cious,	and	yet	retained	that	wild	flavor.	So,	this	is	where	human	
interaction	led	to	a	larger	food	source	without	having	to	breed	
out	the	nutrition	over	thousands	of	years.	I’ve	found	Jerusalem	
artichokes	make	a	great	flavored,	gluten-free	alternative	flour	for	
baking.	
	 Another	example	is	the	pawpaw	(Asimina triloba). For	years,	
people	told	me	it	was	something	that	grew	only	in	the	shade,	or	
along	riverbanks.	Well,	now	most	of	us	understand	what	people	
knew	300	years	ago:	pawpaws	make	more	fruit	if	the	forest	
canopy	falls	down	and	the	trees	get	sunlight.	As	for	growing	
along	the	rivers,	well,	that	was	the	original	highway	of	people,	
and	if	you	look	along	today’s	highway,	you’ll	see	food	packag-
ing	and	waste―hence,	seeds	sprouting	along	the	riverbanks.	
These	things	don’t	just	happen	by	coincidence.	This	is	all	part	
of	observing	the	circumstances.	Pawpaw	cannot	be	shipped,	
but	now	they	can	be	processed	into	shelf-stable	items.	Now,	
they	have	value	again.	Now,	I’m	able	to	provide	for	my	family	
with	my	surplus	of	pawpaw	just	like	any	producer,	gardener,	or	
farmer,	all	the	while	exploring	a	diversity	of	goods	across	the	
same	space	in	seasonal	time.	I	can	watch	how	my	pawpaws	are	
doing	while	collecting	spiceberries,	or	get	an	early	spring	look	at	
them	flowering	as	I	gather	trout	lily	(Erythronium americanum) 
and	ramps	(Allium tricoccum). 
	 Wild	ramps	or	leeks	(Allium tricoccum)	are	a	great	topic	of	
ethical	exploration,	for	they	have	been	wiped	out	in	some	areas	
because	of	the	overbearing	desire	of	locals	to	eat	them.	Occa-
sionally,	I	visit	the	friend’s	place	who	has	so	many	I	think	it’s	

resilient.	However,	we	have	seen	how	our	eastern	hardwood	
canopy	of	chestnut	has	faded	away,	and	our	wild	forests	are	
undergoing	rapid	evolutionary	changes.	Through	human	inter-
vention,	we	can	steer	the	process	of	succession	to	an	abundant	
future—if	we	want	to!

Change your palate—change your mind
 
	 Another	great	task	at	hand	is	changing	the	palate.	Human-
ity	as	a	whole	has	developed	a	taste	for	the	sweet,	while	nature	
plays	most	often	in	a	bitter	range.	I	do	enjoy	sweet	flavors,	but	
I	always	feel	better	after	bitters.	I	nibble	on	my	constantly	mov-
ing	and	spreading	wormwood	plants.	I	often	see	a	companion	
follow	suit	and	spit	it	out,	saying	a	few	bitter	words	to	me	in	the	
process.	By	changing	our	palate,	we	can	come	to	enjoy	foods	
that	are	much	more	mineral-dense,	rich,	and	from	the	forest.	It	
is	becoming	well	known	that	wild	foods	are	healthier	than	the	
domesticated	foods	that	society	offers	us	to	eat.	Nutrition	has	
been	bred	out	of	our	modern	convenience	food.
	 In	the	Ohio	River	Valley,	we	boast	diverse	native	species	
that	thrive	in	the	area,	as	well	as	a	long	list	of	naturalized	spe-
cies.	As	a	wildcrafter,	I	embrace	all	species	mindfully	and	seek	
to	understand	their	purpose	and	place.	Many	are	here	not	only	
because	the	birds,	I	repeat,	have	put	them	here,	but	also	because	
the	humans	are	not	interacting	in	those	areas	enough	or	at	all.	
Thistle	is	a	classic	case	of	a	misunderstood	exotic.	Its	roots	are	

actually	doing	magic	for	the	soil,	and	transitioning	ground	to	the	
next	phase	of	succession.	However,	with	mowing	and	spraying,	
it	never	gets	to	finish	its	job,	so	it	appears	again	and	again.	We	
need	to	interact	and	get	to	know	what	is	truly	going	on	around	
us	and	think	outside	of	the	box.	Some	of	our	favorite	songbirds	
to	watch	include	the	goldfinch	(Spinus tristis),	whose	favorite	
food	is	common	thistle	seed	(Cirsium spp).
	 The	Russian	olive	(Elaeagnus angustifolia)	and	autumn	
olive	(Elaeagnus umbellata),	cursed	by	many	local	botanists	
and	plant	people,	can	be	highly	dispersive.	I,	however,	enjoy	
collecting	the	tangy	sweet	berries	to	make	chutneys	and	such.	
Notably,	the	plant	is	a	nitrogen-fixer!	So,	eat	berries	or	cut	it	
down	to	build	soil―it	is	awesome!	If	we	get	into	selection,	then	
we	would	soon	have	forests	full	of	the	closely	related	(but	better	

The joys of harvest! Cleaning wild spiceberries.
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have	no	machines.	Do	you	think	people	living	10,000	years	
ago	worried	about	the	shells	being	too	hard?	Maybe	we	need	to	
spend	more	time	cracking	them	open	with	a	complicated	tool	
such	as	a	rock	and	picking	out	the	meat	to	realize	it’s	a	quality	
way	to	pass	time—as	respectable	as	designing	a	bridge,	fix-
ing	an	old	car,	or	performing	a	medical	procedure.	My	family	
usually	cracks	a	few	mason	jars	worth	for	winter	storage.	My	
grandfather	was	collecting	and	hand-cracking	them	since	the	
40s,	and	always	enjoyed	it	when	he	bit	into	a	cookie	loaded	with	
the	sweet	meats.	I	also	feel	the	need	to	point	out	that	the	hulls	
make	a	great	deworming	medicine.
	 Acorns	and	the	mighty	oak	(Quercus spp)	need	a	higher	level	
of	mature	integration.	Traditionally,	people	in	the	forest	here	
would	bury	a	pit	full	of	acorns	in	the	fall	near	a	creek.	The	rise	
and	fall	of	the	creek	would	flush	out	the	tannins,	and	cause	the	
acorns	to	sprout.	Then,	they	could	be	dug	up,	dried,	and	ground	
into	flour	for	making	cakes	or	flat	breads.	What	a	great	time	
and	place	it	must	have	been,	when	the	forest	provided	bread	
and	drinking	water.	Now,	however,	in	the	Ohio	River	Valley,	
our	creeks	are	not	very	clean,	and	the	acorns	would	accumu-
late	many	toxins	in	the	runoff.	The	acorn	that	I	prefer	is	of	the	
white	oak	group.	I	have	placed	some	in	a	toilet’s	holding	tank	
and	after	many	flushes	over	time	found	the	tannins	to	have	been	

flushed	well	enough	to	dry	the	nuts	and	turn	into	flour.	The	burr	
oak	(Quercus macrocarpa)	is	close	to	being	edible	just	off	the	
ground	raw.	Many	uses	for	acorns	are	being	explored	again	in	
our	bioregion—an	exciting	development.

Figs for the eating

	 As	I	wander	back	through	my	gardens,	I	come	to	a	sit	spot.	
Here	a	fig	(Ficus carica)	tree	has	been	growing	for	12	years	in	a	
microclimate	on	the	south	side	of	my	parents’	log	home.	In	this	
spot,	I	like	to	sit	and	contemplate.	I	look	about	the	land	while	
eating	figs,	and	think	about	how	the	plants	and	I	have	grown.	
Now	this	particular	fig	is	a	very	hardy	Brown	Turkey	type,	from	
a	cutting	my	brother	Jeremy	brought	home	from	Asheville,	NC.	
This	year,	the	tree	had	taken	a	few	shocks	from	the	cold	winter	
below	10°F	(-12°	C).	I	love	figs,	but	I	don’t	bother	wrapping	
them	when	it	freezes—it	just	looks	tacky	and	is	a	lot	of	work	
and	worry.	Despite	dying	back	to	the	roots,	it	still	sprang	up	and	
produced	some	fun	fresh	figs	to	put	on	top	of	many	late	summer	

okay	to	dig	up	a	few.	With	good	stewardship	of	such	a	wonder-
ful	wild-grown	food,	I	would	harvest	only	so	many	roots	that	
the	population	would	still	be	able	to	expand	and	stay	strong	for	
years	to	come.	I	most	often	accomplish	this	by	harvesting	just	
one	leaf	per	plant,	which	is	absolutely	tasty	and	goes	well	with	
many	dishes.	It	rules	the	flavor!	

Voyages of discovery

	 I’ve	often	led	hikes	to	teach	wild	edible	plants	to	groups.	
Often,	people	either	imagine	we’ll	be	eating	coconuts	and	
bananas	as	in	a	cartoon	or	that	we’ll	be	eating	bark	and	raw	
squirrel.	There	is	much	more	dignity	to	it	than	that,	and	many	
top	chefs	are	discovering	so	today.	I	work	with	chefs	who	are	
always	looking	for	the	next	flavor	that	can	make	a	dish	unique	
and	special	to	this	region.	They	also	rely	on	me	to	have	good	
stewardship	practices.	They	know	I’m	not	going	to	over-harvest	
anything	to	extinction,	and	I’m	not	going	to	ruin	next	year’s	
potential	harvest.	Many	chefs	have	come	to	realize	certain	years	
have	flushes	of	different	species,	and	they	trust	me	to	help	them	
understand	that.	Our	farm	business	has	the	motto	“We	believe	in	
the	connection	of	all	living	beings,	and	health	is	in	the	resilience	
of	nature.	So	we	work	with	Nature	to	create	this	balanced	blend	
of	herbs	and	bring	that	healthy	resiliency	to	you!”	There	now	
are	gourmet	chocolate	bars	in	the	region	from	Chocolats	latour	
called	Ohio	River	Valley,	made	of	cacao	infused	with	spiceber-
ries	and	black	walnut.	yum!
	 The	black	walnut	(Juglans nigra)	is	often	cursed	for	having	
such	a	sweet	flavorful	meat	hidden	inside	such	a	hard	shell.	I	
hear	folks	say	you	need	a	special	machine	to	remove	the	bitter	
hulls,	crack	open	the	shells,	and	clean	them.	Sure,	sounds	nice.	
Well,	look	at	the	squirrels—they	have	no	problem,	and	they	
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Ripe spiceberries on this spicebush (Lindera benzoin)
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salads.	
	 Two	years	ago,	the	winter	was	very	mild.	While	many	farm-
ers	and	gardeners	around	complained	about	bugs	and	this	and	
that,	I	was	relishing	in	the	diversity	of	my	forage.	The	fig	that	
year	did	not	die	to	the	ground	and	started	to	produce	fruit	7’	
(2	m)	off	the	ground	in	mid-June.	It	was	15’	(5	m)	tall	by	the	
time	my	wife	lauren	gave	birth	to	our	son	Osah.	Our	daughter,	
Raven,	and	I	were	able	to	shower	lauren	with	a	half	bushel	of	
figs	from	one	picking,	plus	the	passionfruit	and	ground	cherries	
among	the	many	other	treats	of	summer’s	end.	I	really	think	
that	helped	her	rebuild	gracefully	and	feel	nurtured	by	nature.	
To	me,	this	was	a	success	to	be	shared,	in	the	art	of	diverse	food	

production	and	in	being	willing	and	able	to	roll	with	it.	Though	
this	year	I	never	brought	figs	to	the	market,	I	had	fewer	win-
ter	squash	bugs	than	I	did	after	a	mild	winter.	So	I	was	able	to	
harvest	plenty	of	perfect	winter	squash	to	fill	my	root	cellar.	We	
need	to	be	counting	the	blessings.
	 I	also	have	experimented	with	hoophouses,	and	the	art	of	
growing	figs	and	other	perennials	inside	them.	This	has	been	
successful	for	figs,	but	again	the	cold	winter	still	dropped	them	
to	the	ground.	However,	the	extra	heat	increased	fruiting	and	
extended	the	season.	I	do	need	to	keep	them	pruned	away	from	
the	ceiling.	The	cuttings	from	pruning	in	early	summer	are	great	
for	rooting	new	plants.	The	hardy	Black	Mission	types,	as	well	
as	the	Chicago	Hardy,	do	very	well	in	the	hoophouse.	The	hoop-
house	basically	gives	them	a	little	protection,	but	also	magnifies	
the	sunlight	and	stimulates	better	ripening	in	the	fall.	young	
trees	under	five	years	old	need	the	winter	protection	the	most―
after	that,	the	root	should	be	strong	enough	to	last	through	the	
cold	of	any	winter.
	 We’ve	enjoyed	figs	by	making	our	own	fig	bars,	dried	figs,	
fig	muffins,	and	more.	I	love	to	gather	this	fruit.	The	ripest	ones	
never	get	far	from	the	tree,	they	look	like	jelly	just	exuding	and	
offering	itself	up	from	the	tree.	A	chef	friend	has	been	making	
an	ice	cream	from	the	leaves,	by	which	I	am	amazed.	New	trees	
can	be	placed	in	strategic	microclimates	with	protected	warmth.	
Once	figs	are	established	all	over	the	Ohio	River	Valley,	then	the	
wild	food	hikes	will	be	even	more	exciting,	and	there	will	actu-
ally	be	farms	offering	meaningful	jobs	to	people	to	go	forth	and	
forage!	

The best foraging 
opportunities…will come 
from stewarded systems 
with the intentions of 
people foraging 
in the future.

	 The	best	foraging	opportunities	in	the	Ohio	River	Valley	
will	come	from	stewarded	systems	with	the	intention	of	people	
foraging	in	the	future.	I	hope	to	plant	many	more	trees	and	
also	seeds	of	thought	to	build	up	a	common	canopy	for	such	an	
abundant	future.	Foraging	takes	skill,	wisdom,	openness,	and	a	
willingness	to	try	something	new,	old,	exotic,	and	(potentially)	
invasive.	We	need	to	find	how	we	can	move	in	this	way	to	be	
a	part	of	nature.	The	more	we	integrate	with	nature,	the	more	
we	will	discover	the	flow	and	connection	with	the	seasons	and	
systems	around	us.	let	us	begin	to	work,	with	the	intention	of	
evolving	more	fully	into	the	system	in	which	we	are	now	
observers.			 	 	 	 	 	 ∆

Ande Schewe is a botanical producer, educator, and experienced 
farm and home consultant, researcher, professional forager, 
and herbalist. He has been certified in permaculture since 2001 
when he trained at Lost Valley Educational Center in Oregon. 
You can follow his work at www.wakethefarmup.com, which just 
went live in Fall 2014. He lives on a homestead with his family 
in Milan, IN. He has produced for farm markets for the past 
eight years and helps his wife Lauren Schewe run an apothe-
cary. Feel free to contact them with any questions you may have 
and consider having Ande come to your community to guide a 
wild plant hike. He will definitely flip your lid.

Striped fig in Charles Street Community Garden, Sunnyvale, CA. 
Possibly the variety known as Panache. Photo by John Wages.
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Agricultural Revolution 78.43, 82.3
agriculture 76.44, 80.6, 22, community-
supported (CSA) 75.4, 12, 16, 22, 24, 32, 
40, 42, 79.10, 31, 82.3, 85.21, 47, 86.11, 32, 
90.42-43, ecological 75.49, indigenous 80.24, 
industrial 75.3, 12, 77.10, 18, 78.11, 85.41, 
87.30, 88.14, literacy 89.35, organic 75.19, 42, 
76.10, 31, 77.22, 79.11, 31, 82.6, 24, 85.34, 
46, 86.3, 88.24,  90.23, urban 75.40, 42, 79.6, 
9, 14, 25, 81.9, 45, 84.32
agritourism 90.42
agroecology 75.36
agroforestry 76.42, 46, 78.7, 79.38, 80.22, 25 
81.19, 82.3, 8, 30, 43, 84.50, 85.39, 86.24, 35, 
87.12, 17, 88.44, 89.32, 62, 90.31
agropastoralism 89.40
aikido 88.16, 33, 89.21
air conditioning 77.18, 84.22, 85.25
albedo 80.12
algal bloom 88.38
alienation 85.24
allelopathy 80.46, 87.12-14
alleycropping 75.36, 76.35, 79.18, 80.22, 82.3, 

87.17, 90.32
alleys, green 85.28
allotment 76.13, 78.32, 81.10, 15
Amish 78.43, 81.46, 82.6
ammonia 76.12
Anastasia (movement in Russia) 79.36
anger 89.20
anthropology 78.11
anti-depressant 86.12
anti-fungal agents 86.11, 87.15
anti-inflammatory 86.11, 34, 87.15
anti-oppression training 79.8
anti-Semitism 89.26
anti-war 82.34
antibiotics 77.14, 80.32, 86.11, 19, 90.7
antimicrobial agents 86.11, 14, 90.7
antioxidants 86.14
antiseptic 87.15, 89.38
antiviral agents 87.15
apartheid 89.22, 48
apiculture  77.13, 79.12-13, 79.2, 80.47, 82.4, 
44, 55, 84.48, 86.11, 87.4, 17, 35, 89.51
apothecary 86.13
Appalachian Staple Foods Cooperative 75.33, 
82.6
apprenticeship 77.22, 89.48
Aprovecho Institute 75.28, 77.43
aquaculture 79.10, 80.25, 38, 81.33, 83.49, 
85.34, 63, 86.6, 88.40, 90.51
aquaponics 75.8, 76.18, 77.43, 79.6, 9, 26, 
85.30
aquifer 76.45, 85.46, 89.32, fossil 76.13, 
89.42, recharge 87.4, 88.14, 89.18
arbor 83.6
arborloo 80.42
architecture 78.22
aromatherapy 87.10
art 77.2, 79.4, 10, 20, 26, 81.45, 47, 83.10, 
84.36, 39, 85.9, 27, 42, 86.4, 87.38, 88.2-3, 
14, 24, 89.31-33
Art of Questioning 88.5
Ascension Island 78.2
asceticism 81.25, 86.46
ashes 76.15, 25, 28, 78.44
athletics 79.26

atlatl 88.13
attitude (in design) 84.5
authority 87.64
autocracy 80.28
automobile 79.24, 85.8, 87.5, hybrid 
(gasoline-electric) 88.22
awareness (sensory) 88.2, 5, ecological 81.9, 
87.36
bacteria 89.33
banking 77.10, 79.24, 85.24, 89.8, 31, 90.45
bankruptcy 80.4
barn 77.19
barrier, visual 81.29
barter 75.40, 77.35, 90.10
basement 84.23
basketmaking 83.4, 12, 14, 87.12, 30, 32, 
88.14, 25, 90.13
beach 85.27
beauty 81.45, 86.4, 88.2-3, 11, 89.33
bed and breakfast 77.19
bee forage 83.21
beer 84.8
beeswax 77.14, 26, 79.12-13
Beginner’s Mind 87.3
BerkShares 77.35, 90.45
berm 78.7, 16, 83.9, 84.44, 85.34, 41, 86.24
Berry, Wendell 77.43, 82.34
beta-glucans 86.14
Bhave, Vinoba 77.10
bicycle 75.16, 79.2, 12, 18, 21-22, 80.8, 84.4, 
36, 48, 85.4, 9, 12, 88.48
bio-solar-haus 84.20
biochar 76.10, 18, 80.26, 83.31, 85.34, 87.12, 
17, 34, 88.41
biocide 80.16
biodiesel 80.24, 90.41
biodiversity 75.10, 45, 76.44, 77.20, 30, 47, 
64, 78.7, 18-19, 43, 81.13, 15, 39, 82.25, 27, 
47, 83.19, 37, 85.25, 27, 46, 86.24, 38, 87.2-3, 
13-14, 20, 22, 88.14, 49, 89.32, 41, 90.11, 32, 
40, 48
biodynamic agriculture 76.8, 18, 79.35-36, 
80.30, 81.2, 82.12, 18, 84.39, 48
biofilter 76.19, 29, biofiltration 77.44
biofuels 75.64, 80.26, 84.36, 90.42

General Index (issues 75-90)
	 We	have	tried	to	organize	entries	by	main	identifying	term	whether	this	is	used	as	an	adjective	(biodynamic)	or	a	noun	(toilets)	
or	both	(learning).	Plants	(unspecified	or	by	use)	are	everywhere	and	will	be	found	by	adjectives	(native,	medicinal,	nitrogen-fixing).	
Where	entries	masquerade	under	alternate	names	and	we	have	noticed,	we	have	grouped	them	(slip-straw	tamping	is	placed	under	
light-clay	straw).	Some	subjects	are	double	cited:	community	gardens	lead	a	dual	life.	For	expedience,	many	items	have	been	
bundled,	lest	they	get	out	of	hand	(hurricane,	tornado,	typhoon	under	storm;	typhus,	scurvy,	cancer	under	disease).	Other	calamities	
(tsunami,	consensus,	veganism,	celibacy)	have	been	cast	adrift	in	hopes	they	might	not	be	lamented.	Topics	closer	to	the	central	
subject	of	the	magazine	have	individuated	(alleycropping	and	sylvopasture	have	been	split	from	agroforestry,	of	which	they	are	
types).	you	will	find	cooking	and	nutrition,	as	well	as	its	opposites,	malnutrition,	hunger,	famine,	and	starvation,	but	almost	nothing	
of	fruit,	vegetables,	meat,	bread,	or	salad.	For	some	of	these,	the	species	index	may	satisfy	(to be published in #96).	For	the	rest,	
there	are	always	cookbooks	and	markets	(see	below).	If	you	are	a	word	maniac,	you	may	share	our	delight	in	the	absurd	sequence	
that	begins	with	language.	If	you	are	not	rolling	into	the	latrine	pit	in	laughter	by	the	time	you	have	reached	leadership,	immediately	
put	this	down	and	go	outdoors—you	are	in	great	danger,	if	not	from	aflatoxin,	then	at	least	from	negativity.	
	 entries	with	nine	or	more	citations	appear	in	bold.	The	numbers	indicate	magazine	issue	(in	bold)	and	page	or	pages	therein	
(following	the	period).	Good	luck!
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You Are Invited To ... 

The Urban 

Village Building Converge 2015 
May 29 - June 7, 2015 / Portland, Oregon 

.. ... •• 
CITY 

REPAIR 
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* 40 Projects, Simultaneous & City-Wide! 
* Evening Events On The Very Edge of Vision & Participation! 

* Voices, Facilitators, & Performers from Across The Continent & Bioregion ! 
* Vision-Into-Action Models of Every Kind! 

* Tours of All The Action! 
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Go to: vbc.cityrepair.org 
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biogas 83.6, 90.9
biogeochemistry 90.33
biogeography 78.11
biomass 75.6, 77.20, 80.18, 22, 83.5, 22, 
41, 84.18, 87.4, 12, 17, 28, 88.29, 42, 89.27, 
90.33, energy 83.9, 22
biome 83.2, 87.50
bioregion 75.43, 64, 77.45, 78.2, 82.25, 83.4, 
85.40, 86.30, 41, 87.13, 22, 38, 88.5, 22, 27, 
89.32, 90.51
bioregionalism 84.50, 85.24, 89.62
bioremediation 80.30
biorhythm 80.29
bioshelter 77.24
Biosphere Two 78.18
biosphere 78.18, 88.14, 34, 90.11
biotechnology 88.49, 90.7
birthing 79.38
blacksmith 90.38
bleeding 86.11
blogs 89.62
boardwalks 85.28
bodywork 86.5
bonsai 78.30
bootstrapping 86.2
bow and arrow 87.31, 88.13, 25
Boy Scouts 88.4
brainstorming 77.46, 87.36
breastfeeding 84.8, 86.30, 34
brewing 75.4, 79.13, 86.2, 26, 87.13, 90.16
bridge 78.6
broadscale plantings 79.30
brownfield 75.16
Buddhism 88.33, Zen 87.3
building, alternative 77.44, 85.41, cob 77.23, 
78.43, 84.9, 13, 19, 44, 46, 85.3, 9, 31, 87.36, 
89.42, 51, 90.2, 15, —code 84.13, compressed 
earth brick 84.17, —footprint 79.21, earthen 
80.21, 90.9, earthbag 84.11, 85.31, green 
79.26, natural 77.22, 45, 79.37, 80.47, 83.13, 
84.2, 9, 14, 85.3, 29, 89.49, —permit 83.23, 
85.28, rammed earth 83.13, 84.12, sod 85.26, 
straw-bale 77.44, 79.22, 83.48, 84.12, 17, 44, 
86.5, 90.14, timber-frame 82.30, 44, 83.7, 
84.12-13, 90.16, wattle-and-daub 76.8, 83.3, 
14, 84.12, 17
Burbank, Luther 81.21, 87.19, 31
bureaucracy 80.3, 85.16, 89.12, 90.30
burning 81.17, 82.3, 50, 87.32, 88.14, 90.11
burnout 78.2, 79.20, 81.11, 84.30
business 82.9, 89.29, 49, cycle 82.33, home-
based 81.4, incubator 75.6, 77.45
butchering 81.64
caffeine 75.29
calendars 84.7
canal 76.2
candlemaking 87.10, 90.29
canoe, dugout 89.43
capital, ecological 79.28, financial 77.3, 
83.21, forms of 77.15, natural 77.20, 22, 85.7, 
89.27, social 79.23, 28, 80.43, 81.4, 12, 85.26, 
89.27, venture 90.41
capitalism 81.14

carbon 75.41, cycle 76.10, 90.32, dioxide 
76.10, 47, 78.2, 80.12, 81.32, 85.24, 43, 
87.17, 88.37, 40, 89.33, 90.14, 33, emissions 
77.19, farming 88.40, fixation 88.40, footprint 
78.29, 46, 84.16, 86.11, 88.40, 90.41, 43, 47, 
sequestration 75.14, 76.10, 47, 78.7, 40, 80.22, 
82.39, 83.24, 31, 40, 47, 87.17, 88.14, 40, 
90.32
carpooling 84.8
carrying capacity 79.12
Carson, Rachel 88.20
catalytic converter 84.21
catastrophe 77.14, 80.17, 29, 83.29, 88.35, 
90.8, 11
catchment 88.38
catechin 86.2
cation exchange capacity (CEC) 82.20
caulk, rope 84.24
causeway 78.37
celebration 81.4
celibacy 86.46
cellulose 88.40
cement 78.29, 83.48, 84.11
cemetery 79.21, 89.44
ceremony 75.44, 84.36, 85.42, 88.5
chainsaw 83.36
chaos 82.51, 89.19, 63
chaparral 85.38, 89.32
charcoal 83.4, 13, 19, 23, 30, 86.18, 47, 
88.14, filter 90.12
charity 77.42
cheese-making 86.33, 87.33, 35
Chernobyl disaster 80.3, 30
chicken tractor 75.48, 76.8, 82.5, 84.45
childcare 84.36 88.21, 89.49
children 84.32, 38-39, 86.29, 88.7, 20, 24, 
89.48, 63
chimney 83.29, 84.2, 5, 18, 20, 23, 46, 90.14
chinampa 76.2, 87.64,  90.48
chocolate 75.31,  83.38
churches 79.28, 90.27
cider 79.29
cistern 77.16, 43, 78.16, 22, 27, 30, 79.25, 28, 
80.30, 36, 83.49, 84.44, 85.30
cities 89.3
citizenship 85.27
City Repair 79.16, 85.12
civil disobedience 89.5, 90.37
Civilian Conservation Corps (CCC) 86.48, 
88.41
civilization 78.10, 80.28, 83.45, 88.14, 89.39, 
90.8, 11
class 89.48
clay 77.44, 80.37
Clean Air Act 85.43, 89.17
Clean Water Act 78.12, 85.43, 89.17
clearcutting 77.22, 34, 43, 80.20, 81.15, 24, 
83.14, 85.33, 87.15, 30
climate 80.23, 36, 82.38, 83.37, 84.9, 15, 17, 
47, 87.10, 88.36, 89.6, 36, 62, 90.17, 48
climate battery 80.47, 81.33, 84.30
climate change 75.14, 41, 76.10, 40, 42, 44, 
77.36, 78.10, 30, 37, 79.3, 80.4, 22, 39, 43, 

81.44-45, 82.2, 24, 40, 43, 51, 83.23, 37, 43,  
84.42, 85.16, 24, 29, 49, 86.5, 87.3, 15, 17, 
88.36, 40, 89.18, 33, 43, 48, 90.2, 33, 41
cloche 80.39
clothes line 77.20,  84.27
clothing 84.25
co-evolution 86.36, 87.22, 88.14
co-generation, power 79.11
co-housing 75.16, 85.15, 89.29
coagulation (of blood) 86.18
coal 76.47, 78.24, 80.29, 82.33, 83.22, 84.23, 
43, 46, 85.8, 43, coal-to-liquids conversion 
80.8
coalitions 89.47
coastline 88.36
cob oven 79.17, 80.43, 81.5, 85.21, 90.17, 
stairway 84.19
coldframe 83.10
collaboration 89.25
collapse, economic 80.8, 88.48, ecosystem 
85.29, societal 80.3
college 89.2, 46 (see also university)
colonialism 76.44, 81.14, 82.24, 89.24
Colony Collapse Disorder 76.13, 79.13
colostrum 86.7
combine (farm implement) 75.38
commensals 87.30
commercialism 81.12
commons 81.4, 9, 14, 46, 83.20, 84.13, 85.43
commune 82.34
communication 79.26, 89.43, 90.5
communism 77.10, 80.3, 81.16, 89.8
community 75.2-3, 16, 28, 77.35, 45, 80.47, 
81.9, 85.3, 7, 15, 90.23, 48, —college 75.5, 
82.2, —development 77.7, Earthological 89.4, 
gated 85.5, intentional 77.17, 36, 78.45, 84.13, 
85.40, 88.41, 44, 89.29, 49, —organizing 
85.21, —planning 77.38, —service 75.8
Community Exchange System 77.38
commute 84.5, 36
compact fluorescent lights 84.26
companion planting 76.46, 88.49, 90.40
compassion 85.42, 88.16, 21, 89.46, 90.2
complexity 85.3
compost 75.4, 10, 13, 16, 20, 25, 41, 76.5, 
11, 77.25, 78.18, 23, 30, 44, 79.11, 32, 34, 
80.26, 30, 41, 45, 81.36, 41, 44, 82.4, 12, 22, 
28, 83.9, 29, 31, 84.7, 26, 32, 48, 85.30, 34, 
41, 50, 86.12, 39, 87.2, 64, 88.16, 29, 45, 49, 
89.16, 32, 51, 62, —mound system 83.5, —tea 
76.5, 47, 82.38, 45, 85.41, 88.40
composting 76.28, 46, 81.64, 84.39, 85.31, 
37, 87.34, vermicomposting 76.5, 16, 18, 
79.10, 80.42, 47, 85.30, 88.49
composting toilets (see toilets, composting)
concrete 90.2
condensation (in hydrology) 78.10
confined animal feeding operations (CAFO) 
90.7
conflict 89.5, 41, —resolution 79.26, 89.33
conscience 89.2
conscientious objection 80.64
consciousness 81.24, 89.63
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consensus 77.46, 85.8, 89.28
conservation 89.41, 90.39, 41, —covenant 
85.27, —easement 85.47, 88.29, —movement 
88.11
Constitution, US 89.20
consumerism 76.4
consumption 77.3, 86.45, 89.29, 90.40
contour 84.39, —planting 75.36, 80.22
conviviality 90.37
cooking 89.33 
cooperation 77.39, 78.43, 81.9, 85.8, 51, 86.4
cooperative 76.50, 77.8, 10, 37, 78.41, 79.5, 
18, 20, 33, 81.12, 83.23, 85.15, 88.49, 89.30, 
90.42-43, artists 83.10, farms 79.36, food 
75.4, 32, 89.34, housing 79.20, 22
Cooperative Extension 84.50
coppice 76.15, 48, 78.28, 38, 80.24, 39, 81.17, 
82.5, 22, 45, 83.4, 12, 16, 26, 39, 85.35, 86.42, 
87.2, 12, 17-18, 26, 88.41, 44, 89.23, 90.11, 
coppice-and-standards 83.12, terms 83.14
coral reef 80.26
cordage 87.13, 90.13
cordwood 78.28, 79.22, 84.13, 46, 85.31
corn sheller 82.20
corporate personhood 85.43
corporation 75.42, 85.43, 86.3, 89.8, 17, 29, 
90.2, 43
corruption (in global economy) 77.14
cosmetics 87.10
cottage industry 77.15
counter-culture 89.29
courage 76.46, 89.6, 13
courtyards 85.28
cover crop 76.30, 78.7, 82.12, 28, 84.45, 86.8, 
87.14, 35
craft 83.10, 18, —materials 76.49, 83.3
Creative Commons 90.9
creativity 84.38, 88.5, 21, 24, 89.25, 46
creek 79.28, daylighting 85.27
creosote 83.26, 33, 84.21
crime 81.9, 85.9, 89.10
crisis (affecting society) 80.7
critical mass 86.3, 89.4, 34, 47
crop rotation 76.11, 30, 82.28, 54, 83.19, 
90.32
crossroads (in settlement design) 85.14
crowdsourcing 77.46
Cruickshank, John 80.47
Crystal Waters (Ecovillage, Australia) 87.37
Cuba 80.33, 88.48
cultural basket 88.5
cultural center 77.11
culture 81.14, 45, 85.40, 86.6, 88.4, 8, 89.39, 
49, 51, 90.46, —change 85.7, 90.2, indigenous 
86.22, 29, —repair 88.2-3, transition 89.39
curcumin 86.2
curiosity 88.5, 21, 24
currency 77.10, 79.24, alternative 77.40, 
90.28, complementary 77.46, 89.27, local 
77.35, 90.45
curriculum 85.11, 50 87.36, 89.48, 90.39
customs (traditions) 81.45
cyberspace 90.25

dam 78.38, 80.2, 85.37, 87.37, 89.40, 90.2, 
check dam 88.38
damping off 76.19
dance 88.17, 89.33, 35, 63, 90.38
danger (scouting for) 88.6
Darwin, Charles 78.2
daycare 84.5, 88.2, 89.34
dead zone (in ocean) 76.27, 78.11, 88.38, 
90.33
death 80.11, 88.3, 90.5
debt 77.10, 79.30, 80.4, 85.29, 89.7, 11, Third 
World 76.46
decentralism 77.10, 45
decision-making 85.24, 88.31, 89.10, 27, 47, 
90.45
decolonization 75.44
deep listening 88.8
defense, national 77.15
deforestation 75.34, 78.10, 80.15, 42, 47, 
81.43, 84.42, 90.14
dehesa (agroforestry) 80.25, 82.30
dehydration, food 80.32, 84.35, 90.19
deliberation (public) 89.10
democracy 85.43, 89.2, 3, 16, 90.8, economic 
77.42, natural 89.19, participatory 89.32, slow 
89.8
depression, economic 82.35, 90.10
desert 78.41, 80.12, 82.3, 83.12, 38, 84.42, 
85.16, 40, 46, 86.40, 88.18, 89.12, 39
desertification 80.23, 84.42, 87.4
design, ecological 78.20, 46, 85.30, 32, 
—guild 89.62, —map 76.41, mindmapping 
87.36, participatory 77.45, regenerative 
79.3, 88.8, social 89.46 (see also keyline, 
observation, zone-and-sector analysis)
detoxification 86.5
development, economic 77.35, sustainable 
85.11
diatomaceous earth 80.34
diesel 75.38
diet 89.44, Paleo 86.32
dietary supplement 80.32
digestion 86.11
digging sticks 83.4
dikes 85.49
disaster 77.2, 80.2, 18, 29, 41, 81.44, 86.17, 
87.34, 89.43, 62
disconnection, tools of 89.5
disease 85.10, 86.2, 88.38, 89.20, beri-
beri 82.2, cancer 80.29, 86.4, 9, 14, 88.46, 
cholera 80.12, 42, 86.19, degenerative 76.7, 
emerging 86.11, epidemic 80.42, 89.18, 90.47, 
inflammatory bowel (IBD) 86.5, influenza 
86.10, legionellosis 84.19, Lyme 86.11, 90.12, 
malaria 87.15, pellagra 82.2, rickets 86.14, 
scurvy 80.32, typhus 86.19 (see also illness)
diversity 79.24, 81.9, agricultural 82.54, 
89.14, cultural 81.14, 85.5, 40, 89.26, 42, 47, 
genetic 89.14, human 89.63
dogma 77.16, 79.38, 90.51
domestication 75.45, 89.40, 90.4
dominance (social and political) 89.5, 39
double-dug bed 86.5

draft excluders 84.24
drainage 77.17, 21, 44, 78.37, 81.29, 82.30, 
85.48, 87.5
dreams 88.33, 90.2
dreamtime 89.12
drought 76.11, 47, 78.6, 11, 30, 37, 41, 80.23, 
26, 36, 82.12, 18, 31, 39, 45, 83.2, 12, 18, 
84.42, 85.33, 86.3, 43, 87.5, 17, 20, 88.35, 41, 
89.33, 90.31
drowning 80.16, 30
drugs of abuse, decriminalization 80.4
dryer, clothes 84.4
drying shed 84.14
drylands 84.42, 85.47
drywall 86.49 (see also sheetrock)
dumpster diving 81.38, 84.35, 90.10
Dust Bowl 88.41
dye 84.7, 87.31, —plants 87.14
dyslexia 85.50
Earth Activist Training 89.47
Earth Day 89.34
Earthaven Ecovillage 79.25, 80.17, 86.24, 
89.29
earthbag construction 84.11, 85.31, earthen 
houses 80.21
earthquake 78.22, 80.2, 13, 18, 29, 41, 81.44, 
63, 82.51, 84.10, 87.34
Earthship 84.11, 89.16, 90.8
earthworks 76.47, 78.16, 38, 79.5, 84.44, 
85.12, 33, 86.24, 88.49 (see also dam, dike, 
gabion, levee, pond, swale, terrace)
eco-zones 80.20
ecological crisis 86.21
ecological footprint 75.41, 76.44, 78.47, 79.3, 
85.7, 87.37, 88.17, 90.39
ecological literacy 85.9
ecology 77.2, 12, 78.11, 81.26, 89.16, 90.30
economic system 89.19, 25
economics 77.2-3, 22, 41, 78.11, 79.29, 82.34, 
85.10, 89.3, 90.11, 33, 47, agricultural 90.33
economy 77.43, 83.20, 84.3, 89.16, 90.43, 
global 77.15, 39, green 77.45, green-collar 
77.43
ecophobia 89.11
ecoregion 85.33, 90.12
ecosystem 79.24, 80.40, 89.12, 19, 90.32, 44, 
—mimicry 89.25, —services 77.31
ecotone 76.2
Ecotopia 85.7
ecovillage 77.16, 47, 79.21-22, 37, 80.14, 
85.3, 29, 40, 86.45, 88.41, 89.29, 48, 50
edge 76.2, 79.2, 19, 24, 33, 84.19, 49, 85.13, 
86.22, 47, 87.36, 88.28, 89.5, cultural 84.49
education 77.19, 79.38, 80.6, 41, 81.16, 
85.8, 28, 42, 86.2, 88.6, 50, 89.2, 13, 48, 51, 
63, 90.5, 39, 43, 46, 49, permaculture 77.47, 
89.49, Waldorf 80.31, 84.38, 88.2
efficiency (labor) 84.8
El Niño 80.12, 36
elders 88.2, 4
elections 80.6, 89.9
electric car 75.16
electricity 77.36, 78.63, 79.11, 80.3, 36, 
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81.10, 83.22, 84.18, 22, 85.8, 19, 86.6, 87.4, 
17, 89.39, 90.10, 41, water use to generate 
78.24
electromagnetic radiation 80.29, 88.33
emergency preparedness 86.6, kit 80.31
emergency shelter 85.63
emotion 84.36, 88.33
empathy 88.8
empire 83.12, 85.51, 88.3, 89.6, 40, 90.8
employment 90.43
empowerment 89.9, SMART methodology 
89.45
Enclosure Movement 88.14
endangered species 85.40, 86.48, 89.11
energy 81.27, 89.2, 32, biomass 83.9, 22, 
clean 79.26, community-supported 85.15, 
—conservation 84.33, —descent 75.6, 34, 
42, 79.3, 12, 23, 85.63, 90.47, —efficiency 
77.17, 79.22, 83.28, 84.36, 90.21, —flows 
89.51, —footprint 79.23, geothermal 79.11, 
86.4, —heating audit 84.20, renewable 77.36, 
79.20, 85.16, solar 77.43, 84.36, 85.29, Zero 
Energy Design 84.17
entertainment 80.6
entomophagy 86.2, 21 (see also insects)
entrepreneurship 77.32, 79.26, 87.38, 89.30, 
social 77.37, 79.5, 90.45
entropy 89.24
environmental services 85.24
environmentalism 89.16
epistemology 85.50
equality 80.41, 89.29
equity 85.8
ergothioneine 86.14
erosion 76.12, 30, 77.30, 78.3, 79.28-29, 
80.20, 22, 81.43, 82.3, 30, 83.9, 25, 84.42, 
85.35, 40, 46, 86.5, 24, 87.4-5, 15, 88.12, 
90.32, coastal 88.35, wind 85.36
errors, in design 85.50, Type 1 80.15, 85.50, 
87.64
estuary 80.4, 85.13, 88.35
ethanol 75.4, fuel 77.45, 80.8, 86.2
ethics 75.2, 46, 77.44, 81.24, 88.18-19, 90.13, 
land 83.46, 88.13, permaculture 75.48, 77.16, 
20, 23, 47, 78.46, 79.4, 25, 33, 80.41, 81.32, 
83.45, 84.39, 88.2, 22, 89.25, 48, 50, 90.50, 
reduce/re-use/recycle 85.51, 88.48 
ethnicity 89.26, 48
ethnobotany 81.17, 83.12, 85.36, 86.35, 88.15
ethnoecology 85.36
eutrophication 78.3
evaporation 78.10
evapotranspiration 85.25
evolution 88.3, human 88.21
experiment 82.2, 83.33, 88.14, 21
exploration (as learning) 88.6
Extension Service, Cooperative 79.14, 31, 
90.25
extinction 76.11, 47, 85.25, 87.3, 88.43
facilitation 77.46, 87.36
fadama 78.41
fair trade 81.13
famine 81.14, 89.7 (see also hunger, 

starvation)
farm, factory 87.3, —incubator 85.47
farmers market 75.4, 12, 32, 79.18, 24, 
81.43, 63, 84.48, 85.22, 89.32, 90.42
farming, beginning 75.7, carbon 88.40, dairy 
82.30, dryland 85.47, industrial 76.10, 13, 
integrated systems 75.42, mushroom 76.36, 
79.10, 29, 86.14, 89.63, natural 82.11, 88.34, 
slash-and-burn 81.43, 82.3, subsistence 77.10, 
81.43, 89.48
fascines 78.38
fascism 81.16, 82.43, 89.23
fasting 86.46
fatigue 86.19
FDA 89.38
fear 89.12, 20
Federal Reserve 77.11, 15, 79.24, 80.5
fedge (edible hedge) 85.38
feedback (human learning) 79.32, 87.36
feminism 89.48, eco- 81.26
fence 75.16, 81.7, 83.12, 85.2, 88.12-13, 28, 
living 80.25-26, 81.12, 31, 83.19, 26, 85.35, 
86.9, —posts 82.44, 83.26, 32, 85.35, snow 
85.36, —teardown 75.42
fencerow 87.19, 31
fencing 75.24, 77.21, 78.20, 37, 79.35, 81.12, 
83.3, 19, 84.48, 85.33, 86.27, 90.44, 50, deer 
81.31, 83.33, 86.5, moveable electric 90.48
fermentation 79.13, 80.30, 86.2, 26
ferrocement 77.16, 43, 79.25, 83.48
fertilizer 75.6, 78.11, 41, 44, 80.22, 81.28, 
32, 43, 64, 82.11, 83.19, 85.10, 24, 33, 37, 46, 
86.5, 24, 42, 87.9, 24, 88.38, 45, 48, 89.51, 
90.33, chemical 76.12
festivals 84.14, 85.9, 42, 89.32
feudalism 82.35
fiber 83.41, 84.7, 10, 88.31, 90.13, 32, arts 
84.39, plants 79.30, 87.13, 88.23
field guide 90.13
film-making 79.25, 87.34
finance 77.45, financing 90.44, micro- 77.10, 
36, 46, 86.6
financial crisis 82.2 
Findhorn community 85.41
fire 76.7, 42, 77.35, 80.13,18, 83.12, 84.20, 
47, 86.39, 47, 88.9, 15, 90.11, forest 76.11, 
-making 88.5, 20, 28, 90.13, suppression 83.2
fire-tolerant plants 81.19
fireplace 84.2, 23, 46, Rumford 90.17
firewood 75.11, 76.49, 77.14, 78.38, 79.29, 
80.24, 82.10, 22, 83.2, 10, 13, 17, 24, 26, 31-
32, 85.30, 34, 87.13, 88.41, 90.39
first aid 86.17, 89.44
fisheries 85.10, 88.37, depletion 76.11
fishing 82.33, 89.43
flood 75.20, 76.7, 11, 77.30, 78.3, 11, 23, 
38, 80.2, 12, 19, 26, 81.44, 82.31, 39, 85.34, 
48, 87.4, 38, 88.35, 44, 89.7, 18, flash 84.42, 
—plain 78.4, 12, 80.4, 21, 85.34, 48
floor, earthen 84.19,  90.17
flooring 84.23
floriculture 75.14, 77.25, 79.29
fodder 76.49, 78.18, 82.48, 83.3, 16, 26, 37, 

87.9, 12, 17, 26, —bank 80.25
fog 86.29, —drip 78.12
foliar feeding 76.5, 87.32
food 85.9, —bank 75.2, 13, 19, 24, —co-op 
84.26, —crisis 86.22, fermented 80.35, 86.9, 
29, 89.51, local 75.2, 29, 32, 49, —miles 
87.37, native 82.6, organic 75.3, 86.2, 88.48, 
pantry 75.4, 82.9, preservation 78.41-42, 
80.32, 81.5, 47, 82.10, 84.33, 35, 85.30, 
86.8, 90.19, scarcity 79.35, —security 75.6, 
19, 32, 76.64, 77.64, 78.47, 79.25, 80.8, 27, 
81.38, 82.6, 24, 43, 83.47, 84.48, 85.11, 26, 
46, 86.12, 89.34, 43, 48, —sovereignty 76.40, 
80.28, 88.49, —storage 77.20, storage, for 
emergencies 80.33, —web, cultural 79.25
food forest 75.17, 21, 76.8, 77.21, 78.17, 
79.35, 80.22, 44, 81.35, 82.28, 39, 83.38, 44, 
84.28, 37, 85.29, 41, 87.28, 34, 88.26-27, 44, 
89.51, 90.50
foods, sprouted 80.32, staple 75.32, 82.6, wild 
79.12, 88.21
foodshed 75.5, 12, 84.33, 88.26
forage 75.38, 77.25, 78.7, 80.26, 84.45, 86.30, 
88.14, 16, 89.40, wildlife 87.4
foraging 79.3, 81.38, 84.39, 86.39, 87.3, 13, 
50, 88.20
Forest School 86.5
forestry 76.10, 77.46, 83.8, 12, 84.45, 87.3, 
30, 88.43, eco- 77.21, reforestation 77.30, 
80.22, 82.46, 85.39, 88.40, 89.16, social 
85.51, sustainable 85.33
forests 76.7, 77.30, 78.2, 79.3, 80.19, 82.39, 
83.2, 9, 84.18, 85.4, 12, 33, 87.2, 12, 88.3, 
9, 13-14, 23, 36, 40, 89.12, 22, 90.32, 50, 
old-growth 77.34, 43, 82.35, 83.2, 12, 86.40, 
88.36
fossil fuel 75.2-3, 45, 76.3, 42, 47, 77.17, 22, 
78.11, 79.5, 9, 24, 80.15, 22, 82.33, 83.20, 29, 
84.2-3, 49, 85.19, 33, 46, 86.3, 29, 48, 88.14, 
39-40, 90.36, 47
fox walk 88.12, 31
fracking, hydraulic 83.29, 85.43, 89.18
fractal 89.25
freecycle 90.10
freedom 85.8, 89.6
Freedom Development Fund 77.10
freegan 81.38
French drain 81.30
Friere, Paulo 90.4
frost 77.27, 79.4, 81.32, 83.27, 35, 37, 86.7, 
33, 87.17, —pocket 82.45
FSC-certified wood 77.21, 86.48
fuel 77.30, 82.7, 83.37, 88.31, —efficiency 
90.14, —plants 79.30, (see also firewood)
Fukuoka, Masanobu 82.10, 29, 84.45, 85.12, 
48, 88.34, 90.34, 51
Fukushima disaster 80.13, 82.51
fumigation by dry ice 80.34
fundraising 79.5, 28, 89.33
fungicide 76.12, 82.4, 90.7
furnace, electric resistance 77.18
furniture 83.5
gabion 75.35, 78.38, 79.28, 81.33, 85.36, 
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88.38
Gaia Ecovillage (Argentina) 85.3
Gaia University 75.49, 77.48
game 88.13, 90.39
Gandhi, Mohandas 75.28, 89.5, 90.37
gangs 85.9
gardening 86.26, 87.50, 89.48, 51, 
biointensive 79.36, 87.14, guerilla 80.31, 
81.21, 90.10, lasagna 81.5, market 77.29, 82.3, 
83.30, 85.33, 63, mushroom 81.40, organic 
79.35, 84.35, 85.11, 88.41, 44, raised-bed 
75.17, 22, 25, 76.38, 78.29, 79.2, 11, 34, 
80.45, 81.12, 28, 82.22, 83.34, 84.28, 33, 48, 
85.29, 89.33, Square Foot Gardening 77.64
gardens 77.21, 84.3, 19, 38, 85.9, 12, 48, 
86.3, 33, 87.31, 36, 88.2, 4, 44, 89.2, 16, 
90.51, community 75.16, 19, 22, 24, 76.46, 
78.43, 79.2, 9, 14, 24, 80.7,  81.2, 9, 14, 39, 
63, 82.9,  84.33, 43, 85.19, 37, 89.17, crater 
81.28, forest 75.34, 76.13-14, 49, 78.28, 79.3, 
21, 80.43, 47, 81.21, 28, 32, 82.43, 46, 84.39, 
47, 50, 85.4, 39, 47-48, 86.23, 35, 42, 87.9, 
22, rooftop 78.28, 79.9, 85.24, vertical 81.5, 
87.34, Victory 75.41, 79.9, 35, 82.43, 89.32, 
waffle 85.37, school 78.31, solar 85.15
gender 89.26, identity 89.48, mental models 
89.46
Gender Equity Project 89.46
genetically modified organisms (GMO) 
75.4, 32, 42, 76.12, 77.18, 79.35, 81.13, 82.7, 
85.43, 86.6, 87.28, 89.8, 17, 90.2, 30, 37
genetics 86.2, crop 82.63
genocide 76.8, 80.7, 81.22, 83.12, 89.24
gentrification 79.17
Genuine Progress Indicator 85.10
geoengineering 80.25
gifting 89.27, 90.10
ginsenoside 86.2
glacier 76.12, 78.2, 10, 80.12, 84.49, 86.47
gleaning 75.23, 81.38
Global Ecovillage Network (GEN) 77.48
global warming (see climate change)
globalization 76.46, 86.45, 89.17
gold rush 84.42
golf course 85.28
governance 89.28, self-organizing 89.19
government 81.4, 14, 84.13, 85.43, 86.6, 
88.11, 89.3, 47, 90.8, local 87.38
grafting 79.29, 82.46, 87.19, 88.42, 89.23, 
compatibilities 87.21, rootstock 83.8, 86.41, 
scionwood 79.29
grain, perennial 80.23
Grange 79.10
granite, ground 78.31
grants 79.5, 86.6, 90.30
grassland 75.14, 85.4
grazing 75.5, 78.37, 83.9, 85.33, 86.40, 87.3, 
32, 89.39, 90.32, over- 76.12, 78.10, 84.42, 
89.20, rotational 76.47, 80.25, 81.22, 82.37, 
85.38, Voison 85.38
Great Depression 85.46, 88.41
Great Law of Peace 89.19
Great Turning 76.3, 77.43, 89.6

greed 77.43
green corral 80.25
green manure 76.5, 11, 30, 77.26, 82.28, 
84.45, 85.34
Green Party 81.15, 89.2, 4, 16
Green Revolution 75.45, 76.13, 78.11, 90.7
green space 81.39, 85.25
Green Village Model 89.48
greenbelts 82.25
greenhouse 75.8, 26, 37, 76.14-15, 77.16, 21, 
24, 43, 78.43, 79.5, 10, 80.38, 43, 47, 81.5, 32, 
83.10, 84.14, 16, 20, 23, 28, 39, 44, 48, 85.5, 
30, 35, 47, 86.6, 87.10, 35, 88.42, 49, 90.48
greenhouse gases 76.10, 47, 85.19, 28, 43,  
88.40, 90.33
greenwashing 78.63
greywater 75.16, 76.29, 37, 46, 77.43, 78.19, 
25, 34, 80.39, 84.6, 27, 33, 39, 44, 48, 85.27, 
30, 42, 86.6, 87.34, 89.34
grief 88.10, 89.20
Gross National Happiness 85.8
gross national product (GNP) 77.9, 85.8
groundcover 87.22
grounding 88.29
groundwater 75.16, 41, 76.12, 78.4, 10, 
80.26, 84.44, 86.24, 90.33, recharge 82.30, 
85.25
grow dome 84.28
Growing Power (organization) 79.6
growth 90.3, 7, economic 76.47, 77.8, 
79.3, 22, 80.41, 84.3, 89.18, 29, 90.43, in 
ecosystems 79.24, “smart” 84.32
guano 82.49
guerilla gardening 80.31, 81.21, 90.10
guild 89.19, —design 89.62, plant 81.45, 
82.48, 85.4, 87.14, 31, 88.30, 45, 90.50, social 
83.13, 89.50, 90.25
gully 79.29, 84.42, 85.36
gun control 89.22
gypsum 75.20
habitat 77.32, 79.37, 83.9, 87.3, 88.8, 11, 
—destruction 89.11, —loss 77.64, 78.3, 87.3, 
wildlife 80.36, 82.30, 46, 83.11, 25, 85.42, 
90.11
Habitat for Humanity 77.43
hair analysis 86.5
hammock 81.32
handicraft 85.50
happiness 86.46, 88.8
hardpan 76.32
harrow disk 82.4
harvest 75.37, 76.15, 86.7
hay 82.13, 85.33, 90.32, 35
healing 86.3, 88.3, 4, 33, 89.22, arts 84.36, 
empathic 86.4, shamanic 86.10
health 80.29, 81.17, 83.47, 84.4, 85.8, 42, 
86.2, 7, 89.29, 35, 90.5, mental 80.31, public 
75.7, 80.5, 82.2, 85.26, 86.2
healthcare 80.6, 41, 64, 81.16, 85.8, 19, 
86.10, 88.4, 50, 89.2, clinic 84.50, system 86.5
Heartwood (organization) 77.31
heat island effect 75.41, 85.25
heat pump 77.18

heath 86.40
heavy metals 80.31, 87.4
hedge 77.18, 79.2, 84.28, 85.38, 88.14
hedgerow 79.37, 80.24, 82.30, 83.26, 39, 
84.47, 85.33, 87.19, 28, 31, 88.26
herb farm, community-supported 86.2
herb, culinary 81.32, —spiral 87.34, 89.51
herbalism 86.8, 87.13, 30, 88.14, 33, 90.13
herbicide 75.25, 32, 76.12, 77.18, 33, 81.43, 
82.3, 22, 38, 83.17, 85.24, 46, 86.5, 87.6, 21, 
90.7, 30
heritage fruit 90.49
hermitage 86.46
hierarchy 89.28, 31, 90.2
highways 82.35, 85.36
history 88.4, 19, 89.26, 90.2, environmental 
85.11, historical research 88.31
Hohenwald, TN 77.45
holistic management (land) 75.14, 77.45, 
85.38
Holmgren, David 80.47, 81.26, 85.12, 31, 
87.38, 88.4, 20, 31, 90.11
home heating 83.23, 84.2
Home Rule 85.43
homelessness 79.3, 81.9, 84.7, 14, 89.16
homeschooling 84.2-3, 38, 88.2-3, 12, 90.40
homestead 77.22, 79.32, 37, 81.15, 82.34, 
83.30, 84.2, 32, 48, 50, 85.63, 86.17, 87.13, 
88.12,-13, 89.46, 51, 90.51
homophobia 89.26
honey 77.13, 79.13, 80.32, 83.32, 84.36, 
87.32, 88.46
hoop house 75.20, 82.4, 85.41, 90.48
hospice 85.42
hot tub 84.37
hot water heater, tankless 78.36
household 77.15
housing 80.6, 85.8, 88.50, 89.16, 90.5, co-op 
77.11, 79.20, 22, affordable 77.12
hugelkultur 75.17, 83.30, 86.49, 87.13, 34, 
88.47
human genome 88.3
humanure 76.5, 21, 78.23, 44, 80.42, 64, 
82.17, 83.31, 84.7, 86.50, 89.51
humidity 80.12, 82.25, 83.37
humility (before nature) 88.16
humor 88.5, 21, 48
humus 76.6, 18, 30, 48, 80.22, 26, 38, 81.30, 
34, 82.14, 83.24, 87.17
hunger 81.9, 86.19, 88.50 (see also famine, 
starvation)
hunter-gatherers 88.16, 19, 32, 89.39
hunting 86.39, 88.5, 13-14, 24, 90.13
hydroelectric power 77.21, micro- 90.9
hydrogen power 80.7
hydrology, conservation 78.11
hydroponics 79.6, 9
hygiene 76.22, 84.4, 86.17
hypocaust 78.43
Ice Age 88.41
ice caps, polar 78.10, 80.12, 89.11
ice storm 80.21, 85.32, 88.41, 90.40
ideology 89.50
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illness 79.5, allergies 80.29, 83.39, arthritis 
86.5, autoimmune disorders 80.29, depression, 
mental 80.19, 89.12, diabetes 85.11, diarrhea 
86.10, nature-deficit disorder 89.12, negativity 
86.3, obesity 85.8, post-traumatic stress 
disorder (PTSD) 86.4 (see also disease)
imageability 85.14
imagination 88.20
immune system 80.32, 86.14, 18
imperialism 76.46
inclusion 89.10
income 84.40, inequality 85.10
indicator species 85.36, 87.32
indigenous cultures 87.15, 88.2, 90.11, 
knowledge 79.36, peoples 75.44, 81.14, 17, 
85.36, 40, 43, 86.47, 87.30, 88.14, 89.41, 
wisdom 88.7, worldview 87.38, 88.31
industrial park 77.11, eco- 90.42
Industrial Revolution 80.41, 81.14, 90.36
industry, community-sponsored 90.43
infection 86.10
infiltration 78.10, 16, 79.28, 80.26
inflammation 86.18
inflation 77.10, 80.8
infrastructure 79.16, 82.6, 85.10, 88.4, 35, 
49, 89.11, 31, 90.10
injustice 77.10, economic 89.27
inmates 79.25
innovation 88.4, 90.24
insect bites, stings 86.11
insectary plant 77.28, 87.8, 10, 88.49
insecticide 76.12, 88.46, soap 77.27
insects, beneficial 75.10, 76.14, 84.28, 90.40, 
edible 86.2, 21
inspiration 88.20
institutes, permaculture 77.48
insulation 77.44, 78.28, 79.25, 81.35, 83.28, 
84.2, 14, 17, 22, 29, 85.30, 86.5, 49, 90.18, 47, 
cellulose 84.23, straw-bale 84.15
insurance 77.21, 79.24, 80.8, 81.8, 12, health 
86.5, 90.43, —industry 80.15
integrated pest management (IPM) 81.35, 
90.40
intellectual property 80.8, 47, 90.9
intentional community 77.17, 36, 78.45, 
84.13, 85.40, 88.41, 44, 89.29, 49
intercropping 75.18, 76.41, 80.24
interdisciplinary studies 75.47
interest (financial) 77.41
international aid 87.37, 89.49
Internet 79.28, 89.63, 90.9, 23, 25, 44
interns 79.29
interviews 88.31
intuition 88.32, 89.49
inulin 86.8
invasion biology 87.3
invasive species 77.33, 86.7, 12, 87.3, 16, 30
investment 77.3, 10, socially responsible 
77.10, 79.32
invisible structures 77.45, 79.3, 85.14, 22, 
87.36, 88.7, 89.47
iodine, for water sanitation 90.12
Iroquois Confederacy 89.19

irrigation 76.13, 50, 77.21, 25, 78.8, 16, 18, 
28, 41, 79.25, 80.18, 36, 45, 81.17, 36, 82.13, 
83.12, 37, 48, 84.6, 85.25, 30, 33, 86.5, 87.5, 
32, 88.11, 18, 40, 49, 89.34, 40, 90.40, 49, 
drip 76.29, 46, 78.33, 79.10, 28, 81.33
island 80.12, barrier 88.36
Ithaca Hours 77.35
JAK banking system 77.9
Jeavons, John 75.5, 79.36, 82.54
joy 88.4, 21
Jubilee 89.7
Juggernaut 89.6
juglone 88.30
justice 89.30, 90.4, economic 77.37, 83.46, 
89.16, 25, 29, environmental 89.16, social 
75.28, 77.37, 79.5, 85.21, 45, 89.4, 10, 29, 48
keyhole garden 75.17, 76.40
keyline design 75.36, 76.47, 78.7, 79.29, 
80.24, 83.13, 85.33, 88.40, 90.48
kiln 83.13
kitchen, outdoor 90.48
knapping 90.13, flint 88.22
labor 77.3, 82.33, 84.6
land 77.3, 15, 90.6, —access 79.32, 81.14, 
89.43, 90.26, 44, —reform 77.10, 79.36, 
81.15-16, 82.36, —restoration 87.30, —rights 
81.15
Land Institute 75.35, 42, 78.2, 82.10, 83.38, 
87.2
land trust 77.10, 88.29, 90.44
landmarks 85.14
landscape 88.3, —ecology 85.11, 
—management 81.17, 86.48
landscaping 86.23, 25, ecological 79.26, 
edible 79.10, 85.29, 89.32
landslide 76.7, 42, 80.20, 81.29, 44
language 75.45-46, 81.27, 84.4, 88.3, 24, 
89.51, 90.11, bird 88.8, 12
lanolin 86.14
lard 86.9
latrine, pit 80.19
laughter 88.4
laundry 84.6
lawlessness 84.42
lawn 78.16, 79.19, 22, 34, 81.3, 38, 46, 82.34, 
84.28, 85.2, 30, 39, 86.6, 87.2-3, 10, 88.44, 
47, 90.2, 39, —mower 90.2
laws 85.43
laxative 86.11
leaching 76.30
leadership 80.7, 88.12, 89.27, 46
learning, community-based 90.24, lifelong 
88.5, —styles 87.37, 88.22, 89.63
leasehold 77.11
leather 90.12
LEED 78.63, 79.11
Leopold, Aldo 83.46, 85.8
levee 78.7, 80.13
level, A-frame 80.22, 41
liberation 90.7
libido 86.34
library 79.17, 85.21, 26, 89.14, 90.27, 41
life boats 85.51

life expectancy 86.2
light-clay straw 82.10, 84.2, 12, 85.31, slip-
straw tamping 87.64
lignite 90.2
lime 76.28, 33, 83.48, 86.24
limestone 76.26, 79.20
limits, ecological 85.24, resource 88.14, —to 
growth 79.12
linen 87.33
linseed oil 77.26
listserv 89.51
literacy 89.43, ecological 85.9
literature 89.2
livelihood 75.12, 77.2, 11, 80.41, 83.4, 32, 
84.36, 85.5, 25, 32, 63, 89.31, 43, 49
liver function 86.11
livestock 78.18, 22, 26, 80.24, 81.22, 83.6, 
85.33, 87.4, draft animals 82.27, 85.34, 
heritage breeds 77.46, micro- 86.21, 87.26, 
pastured 84.50, 86.7
living wage 82.38, 85.10, 89.49
living walls 85.24
loans 79.32
local exchange trading system (LETS) 77.36, 
90.28
localism 89.33
logging 77.30, 43, 78.7, 80.20, 81.25, 82.33, 
83.3, 9, 87.14
looting 80.19
Lorena stove 90.14
lumber 82.10, 83.2-3, 31-32
lycopene 86.2
machete 90.35
machine, ecological 85.30, living 76.19
machines 88.3
magic 88.33
Malcolm X 81.14
malnutrition 80.8
manufacturing 80.6
manure 76.4, 15, 19, 30, 40, 78.30, 80.15, 
81.12, 36, 44, 82.17, 83.9, 20, 84.35, 85.37, 
86.24, 87.6, 28, 88.15, 45, green 76.5, 11, 30, 
77.26, 82.28, 84.45, 85.34, —tea 87.32
map 87.38, mapping 84.39, 88.2, 31
margins 88.32
Maritime Permaculture Institute 78.45
marketing 89.33
marsh 85.27, 88.14, 90.49
masonry heater 83.5, 90.14, Finnish mass 
oven 84.18
massage therapy 79.31, 86.4
mast (crops) 80.25, 81.19, 83.20, 86.39, 87.12
master gardeners 81.6
material cycles 89.51
materialism 89.29
mechanization 90.4
mediation 79.23
medicinal plants 76.15, 78.20, 42, 79.30, 34, 
37, 80.19, 81.19, 32, 82.10, 84.28, 34, 85.34, 
86.23, 33, 87.9, 12, 28, 30, 34, 50, 88.26, 31, 
44, 47, 89.37, 49, Chinese 87.14
medicine 86.2, allopathic 86.10, community-
supported 86.12, German New Medicine 
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86.2, 4, herbal 86.10, 17, 34, homeopathic 
80.31, 86.4, 87.31, -making 86.23, natural 
86.3, naturopathic 75.40, 86.2, 4, 14, 87.28, 
traditional 86.45, Ayurvedic 86.4, 12, 
traditional Chinese 86.5, 12
meditation 80.29, 84.36, 86.4, 88.33, 89.35
meeting space 75.17
Megatechnic Bargain 90.3
memory 85.14, 88.4
menarche 80.29
mentoring 88.2-3, 7, 23, 25, 89.27, 35, 48
mercury 84.26, 88.35
mesas 85.37
methane 78.40, 80.12, 81.32, 83.5, 24, 85.43, 
90.9
microbial inoculants 85.37
microclimate 75.16, 43, 76.15, 77.17, 80.26, 
40, 81.22, 28, 35, 40, 82.25, 83.19, 88.20, 28, 
30, 89.14, 62
midwifery 75.11
migration 75.6, 84.46
migratory pathways 85.25
militarism 79.24
military 80.4, 64
milpas 82.17
mind 84.36
mindfulness 89.35
mindmapping 87.36
mining 76.42, 77.33, 43, 78.3, 79.3, 80.6, 
82.33, 83.11, 84.42, 46, 85.40, 43, 87.3, 88.12-
14, 89.18
mistakes, 3 levels 85.50
mobile home 85.35
Mollison, Bill 76.46, 50, 77.43, 78.27, 41, 43, 
45, 80.29, 47, 81.21, 84.4, 49, 85.12, 86.49, 
88.19, 38, 62, 89.48, 90.48
Mondragon 77.8, 90.43
money 89.27, 47, fiat 77.14, —management 
79.26
monkeywrenching 89.6
monoculture 75.41, 81.29, 43, 82.3, 34, 87.2
monopoly 77.10, 90.4
monsoon 80.12, 85.41
monuments 85.14
mood disorders 86.4
morality 75.46, 81.26
mortar 84.17
mortgage 77.12, 79.31, 80.4, 84.7, 33
motor, DC 90.22
mountaintop removal 83.29
movements, social 89.19, 22
mowing 80.24, 90.36
mulch 75.21, 47, 76.5, 38, 46, 78.28, 80.26, 
37, 81.30, 36, 40, 82.28, 45, 83.17, 26, 84.44, 
86.24, 87.9, 13, 26, 88.16, 45, 89.36, 90.26, 
35, living 87.10, sheet 75.5, 17, 26, 41, 76.14, 
79.28, 80.45, 83.10, 87.5-6, 9, 14, 27, 64, 
88.11, 30
Mumford, Lewis 90.3
museum 87.5
mushroom farming 76.36, 79.10, 29, 86.14, 
89.63
music 79.4, 20, 26, 84.14, 39, 85.9, 42, 88.7

mutual aid 77.38, 85.46
mycelium 81.40, 84.47, 87.8
mycofiltration 76.37, 79.28, 88.39
mycoremediation 80.30
myth 89.22, mythology 81.24
NAFTA 81.16
National Organic Standard 75.3
nationalism 76.45
Native Americans 84.42
native plants 78.20, 81.17, 85.26, 33, 86.23, 
42, 87.5, 14, 35, 88.13, 89.33, 90.12
natural cycles 89.35
natural gas 77.18, 79.11, 84.26 (see also 
methane)
nature connection 88.7, 12, 23, 31, Nature 
Connection (orgn.) 88.2-3, 7
nature preserve 77.30, 80.20, 85.19, 28
Nearing, Helen & Scott 82.34, 84.40
nectar 77.13, 28
nectary plant 87.3, 17, 26, 88.26, 47
neighborhood 85.2-3, 12, 26
net metering 85.15
networks 89.48
neurotransmitters 86.4
New Alchemy Institute 85.32
New Urbanism 75.8, 79.22
nitrogen —cycle 90.32, —fixation 82.12, 
17,22
nitrogen-fixing plants 75.17, 76.6, 20, 35, 49, 
78.7, 80.42, 81.19, 82.4, 28, 41, 45, 83.14, 16, 
86.2, 8, 24, 42, 87.4, 6, 10, 12, 22, 32, trees 
75.36, 80.22, 24, 39, 83.26, 34, 38, 85.4, 86.39
nitrous oxide 76.12, 80.14, 90.33
no-till 76.13, 80.46, 82.39, 90.51, organic 
88.40
nodes 85.14
noise 81.29, abatement 89.11
nomadism 88.16, 89.40, 90.18
non-governmental organization (NGO) 76.3, 
41, 77.38, 78.41, 80.41, 89.4, 48
non-native species 87.12
non-profit corporation 77.12
non-profit organization 75.2, 34, 77.2, 12, 
43, 79.5, 10, 16, 26, 81.4, 11, 38, 43, 82.54, 
84.36, 85.47, 86.5, 50, 88.64, 89.15, 90.34
nonviolence 75.28, 88.16, 89.5, nonviolent 
resistance 90.37
nonviolent communication (NVC) 88.28, 
89.26
nuclear power 80.4, 13, 82.51, 90.2
nuclear weapons 80.3, 14, 82.34
nursery, plant 76.14, 79.30, 87.14, 90.48
nutrient density, of crops 82.54
nutrient depletion 80.23
nutrient loops 89.51
nutrition 76.4, 79.35, 80.32, 81.16, 82.2, 
83.47, 86.4, 7, 23, 88.17, 64, 89.32, 49
observation 75.2, 44, 78.26, 46, 85.2, 87.2, 
88.14, 19, 25, 31, 44, 89.49, 90.4, 11
Occupy Movement 84.14, 89.28
ocean 78.2, 10, 86.40, 89.33, 90.3, 
—acidification 78.11
Odum, Howard T. 78.18

oil 77.22, 36, 80.6, 86.45, 89.33, —industry 
84.46, 89.18, shale 90.2, —spill 85.10, 25, 
89.8
oil press 90.29
oilseed crops 75.42, 82.25, 39, 63, 83.37, 40, 
90.29
Open Source Ecology 90.9
open sourcing 90.3
open space 88.11, —technology 77.46
oppression 89.26, 48
orchard 75.42, 48, 83.36, 84.48, 85.9, 12, 29, 
46, 48, 87.4, 34, 88.4, 45, 89.2, 41
ordinance, municipal 79.22, 81.10, 45, 
82.33, 84.13, 85.27, 45, 88.2, 89.8, 17
organizing 84.38
Ostrom, Elinor 81.8
outdoor classrooms 89.48
outsourcing 89.6
oxygen depletion 88.38
ozone 77.4
pain 86.3
Pain, Jean 83.5
pantry 84.32, 85.30
paper 83.41
parasites 76.22
parenting 84.36, 87.38
parks 85.2, 89.11, national 89.40
participatory budgeting 89.10
passion 88.2, 22
passive house 78.63, cooling and heating 
78.22, 90.9
pastoralism 88.16, 89.39
pasture 75.42, 78.37, 82.18, 83.19, 38, 85.3, 
33, 87.31, 88.12, management 85.38, poultry 
87.2
patents 90.6
pathogens 76.22, 78.21, 44, 80.42, 81.37, 
86.7, 11, 18, 90.12
paths 85.14 (in settlement design)
patience 88.5
patriarchy 81.14, 89.49
Patriot Act 89.2
patriotism 77.15
pattern 85.12, 86.48, language 85.63, for 
women 89.46
pavement 85.25
peace 75.22, 76.46, 77.10, 83.46, 84.8, 88.8, 
16, 89.20, 30, 90.7, -making 88.7, 10, 89.26
Peace Corps 76.41
Peak Oil 75.4, 41, 64, 76.11, 78.2, 32, 79.22, 
80.41, 81.45, 82.2, 35, 43, 51, 83.21, 84.2, 
85.29, 89.2, 90.2
peak resources 87.15
peasant 90.9
peat 88.36, bog 78.37
peer review 89.62
perennial —crops 82.39, —grains 82.38, 
—plants 84.28
perestroika 80.3
pergola 81.33, 83.6
perimeter (in settlement design) 85.13
peripheral vision 88.29, 32
Permaculture Activist (magazine) 76.48, 77.2, 
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78.45, 83.51, 84.50, 89.31
Permaculture Credit Union 76.50, 77.46
Permaculture Design Course (PDC) 75.49, 
76.40, 78.45, 79.24, 31, 36, 80.47, 81.3, 44, 
84.39, 86.23, 49, 87.64, 88.29, 31, 62, 89.2, 
51, 90.49, online 89.62
Permaculture Design Manual 85.35
Permaculture Drylands Institute 76.50, 78.45
Permaculture Drylands Journal 76.50
Permaculture Institute (Australia) 78.45
Permaculture Institute (USA) 78.45
Permaculture Institute of North America 
(PINA) 77.2, 78.45
Permaculture International Journal 78.45
Permaculture Magazine (UK) 78.45
permaculture of domesticity 84.3
permaculture, certification 77.47, 78.45, 
convergences 78.45, curriculum 78.45, 
diplomas 77.47-48, education 77.47, 89.49, 
ethics 75.48, 77.16, 20, 23, 47, 78.46, 79.4, 
25, 33, 80.41, 81.32, 83.45, 84.39, 88.2, 22, 
89.25, 48, 50, 90.50, history 84.50, indigenous 
75.44, institutes 77.48, principles 85.31, 
research 90.30, sectors 75.16, 85.14, 30, 50, 
87.27, 88.7, social 89.25, teachers associations 
78.46, urban 77.48, 89.48, websites 89.51, see 
also zone-and-sector analysis
permafrost 80.12
permeable paving 85.28, 38, 89.18
pesticide 75.3, 77.64, 78.7, 79.13, 81.39, 43, 
82.4, 85.10, 28, 43, 46, 86.2, 5, 87.28, 88.48, 
90.7
pests 82.25, control 80.24, 81.32, 85.24, 34, 
insect 78.41, —management 85.47
petroleum 77.14, 82.9, 86.12, 88.48
pharmaceuticals 86.10
philosophy 75.46, 78.11, 81.45, 83.46, 84.22, 
85.8, 89.6, 24
phosphorus 76.5, cycle 82.44
photosynthesis 88.40
physics 77.3, quantum 85.50
phytochemicals 86.2
phytonutrients 80.32
pineal gland 80.29
Pittman, Scott 76.50
placemaking 85.14
plague (generic) 89.7
plankton 81.32
plantation 88.4
planting stick 82.18
plaster 84.14, 23, clay 84.9, earth 77.43, 
85.31, lime 85.31
play 88.2
plaza 85.13
Pleistocene 88.17
plow 90.32, chisel 76.32, 90.42, moldboard 
82.4, 7
plowing 82.10, 24, 30, 88.40, keyline 80.26, 
subsoil 76.32, 48
plumbing 78.35, 84.22
poetry 79.26, 88.14, 89.2
policy 82.9, economic 80.23, public 75.18
political campaign 89.16, parties 89.10

politics 80.5, 85.11, 24, 86.3, 48, 87.34, 88.48, 
89.2-3, 8, 16, 19, 41
pollard 82.5, 83.6, 12, 16, 87.13, 88.41, 44
pollen 77.14, 28
pollination 77.14, 28, 64, 78.7, 31, 79.12-13, 
37, 81.32, 82.10, 27, 44, 84.35, 86.32, 41, 
87.3, 9, 12, 14, 32, 88.26, 45, 89.37, 90.40
pollution 75.41, 76.3, 22, 27, 42, 77.2, 22, 
78.18, 79.18, 80.29, 81.29, 85.10, 43, 86.2, 
87.6, 88.14, air 77.18, 80.26, 85.8, 24, 40, 
86.2, ocean 89.43, water 78.35
polyculture 75.8, 36, 42, 76.8, 14, 77.24, 
78.27, 79.6, 9, 29, 37, 80.23, 40, 81.17, 82.17, 
39, 47, 83.27, 39, 85.40, 87.22, 90.31
polytunnel 82.10
pond 77.13, 21, 78.39, 79.21, 80.30, 36, 81.5, 
28, 82.31, 83.11, 85.4, 12, 27, 34, 86.26, 
88.12-13, 25, 49, 90.40, 48, mini- 80.43, 
plaster 83.48, 85.51, pocket 79.29
population, growth 84.46, human 77.5, over- 
75.4, 64, 76.13, 40, 78.11, 80.3, 41, 81.9, 
82.43, 90.47
porch 84.22
portal (in settlement design) 85.13
potluck 79.16, 84.48-49, 89.15, 33
pottery 87.31, 88.25, 36
poverty 75.6, 24, 76.3, 77.10, 14, 35, 79.18, 
30, 80.8, 81.9, 82.8, 54, 85.5, 36, 86.2, 43, 
89.17, 29, 49
power 76.45, 77.14, 85.43, 89.4, 10, 21, 26, 
socio-economic 90.3
prairie 78.17, 81.17, 82.33, 84.12, 85.28, 33, 
86.47, 87.6, 88.21, 90.32
Precautionary Principle 90.2
precipitation 78.10, 79.4, 80.36
predators 82.5
prejudice 76.10
preservation of nature and culture 75.45
pressure cooker 82.23
Price, Weston A. 86.29
primitivism 90.7
Principle of Water (Use) 87.37
prison 80.4, 85.9, 87.35
privacy 79.37, 85.2, 19
private property 84.33
privilege 76.45, 89.26
probiotics 86.2, 9
problem solving 88.20, 90.40
professionalization 90.5
profit 79.29, 80.6, 85.41, 89.29, 90.43
progress 90.3
propagation, plant 89.36, 62
propane 84.25, 88.41
property 77.15, private 81.14, 16, 39
propolis 77.14, 79.13
protest 89.5
pruning 77.18, 81.17, 83.26, 85.37, 87.13, 
90.11
psychology 89.25
public health 75.7, 80.5, 82.2, 85.26, 86.2
public space 79.17, 81.3, 9
publishing 84.38
pump, piston 90.50

quality of life 77.6
race 86.2, 89.26
racism 81.14, 22, 82.34, 88.19, 89.10, 26
radiant heat 84.18
radiation 80.13
radioactivity 84.42
railroad 79.5, 20, 82.33, 85.33, 43, light rail 
79.4
rain 78.10, 80.12, 82.30, 88.14, barrel 79.33, 
80.17, 85.50, 86.4, 88.14, garden 78.12, 85.25, 
88.38, 89.18, rainfall 76.42, 78.12, 25, 80.23, 
36, 82.25, 85.33, 86.24, 33, 88.49
rainforest 76.50, 80.24, 83.35, 89.11
rainwater 78.26, 34, 79.29, 83.48, 84.32, 
85.25, 29, 41, 89.62, 90.41, catchment 76.40, 
46, 77.43, 78.16, 79.6, 80.25, 43, 84.33, 39, 
85.11, 33, 42, 86.24, 88.38, 50, 89.41, 90.9, 
infiltration 85.28
raised beds (gardening) 75.17, 22, 25, 76.38, 
78.29, 79.2, 11, 34, 80.45, 81.12, 28, 82.22, 
83.34, 84.28, 33, 48, 85.29, 89.33
rammed earth 83.13, 84.12
rationalism 81.26
Re-evaluation Counseling 89.26
re-visioning 84.4
reconciliation 88.10, 89.22
recordkeeping 84.7
recycling 75.38, 47, 77.5, 79.26, 81.13, 44, 
85.2, 11, 34, 86.26, 87.34, 88.48, 89.17, 32, 
90.22, recycled materials 90.15
Red Cross 89.45
reductionism 84.28, 90.31
reed bed 84.19
refrigeration 77.20, refrigerant 80.14, 
refrigerator 84.26, chest 78.64
refugees 77.35, 80.8, 82.51
regeneration 77.43, ecological 89.25
regenerative culture 88.3
region 88.25
regulations 85.43, earth-building (New 
Zealand) 84.13
relationships, dysfunctional 86.4
relaxation 80.29
religion 75.46, 76.44, 80.31, 81.24, 45, 85.8, 
40, 87.36, 89.2, 26, 48, 90.2, Goddess 89.47
relocalization 77.10, 19, 87.38, 88.14, 90.47
repression 89.5
research 83.56, 86.6, 90.43, permaculture 
90.30, scientific 90.30, social 89.46
reservation (for native peoples) 81.15
resilience 75.48, 77.16, 43, 45, 47, 79.25, 
82.54, 83.4, 11, 84.2, 32, 44, 85.14, 47, 86.50, 
87.15, 88.5, 8, 14, 21, 25, 89.14, 27, 34, 90.34, 
44
resistance (political) 89.5
resources, depletion 84.22, 90.47, extraction 
79.3, non-renewable 77.8
Resources:  drought-tolerant plants 87.8, 
greenhouse, grow dome, cold frame 84.31, 
home heating 83.29, homestead kitchen tools 
84.35, Bellingham, WA 84.49, children’s 
nutrition 86.32, labor sharing tools (online) 
90.28, list of plants for constructed wetlands 
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78.18, masonry heater 90.18, money and 
finance 77.36, oilseed crops 90.29, online 
networking tools 90.26, riparian zone 
management 78.9, roofwater harvesting 78.14, 
solar food dehydrators 90.20, vitamin D 86.16
respect 88.4, 89.34
restitution 88.10
restoration 75.45, 87.3, ecological 79.26, 
81.17, 85.11, 26, 33, 39, 86.48, 87.35
retaining wall 84.30
retirement 90.43, home 80.6
retrofit 79.26, 84.17, 22, 85.35, 50
reuse 86.49 (see also ethics)
reverence for life 83.45
revolution 77.10, 89.5, 90.10
rhizome 87.4
rice —socks 84.24, —paddies 82.30
right livelihood 75.12, 85.32
Right Livelihood Award 81.12
rights, civil 77.10, 85.43, gay 75.22, human 
80.28, 85.43, 89.17, land 81.15, property 
85.43, water 89.39, women’s 85.43
Rio+20 (climate conference) 86.46
riparian —corridor 85.27, —zone 77.34, 78.4, 
83.13, 85.27, 33, 86.48, 88.9
risk-taking 88.5
ritual 84.36, 87.37, 88.2, 89.27
river 78.4, 79.28, 80.13, 88.14, 20
roads 87.3, roadway 90.49
robots 80.10
rocket mass heater 90.14, oven 84.20, stove 
78.43, 84.16, 89.51, 90.40
Rodale Institute 76.13
Roman Grid 85.12
roof 84.13, 21, 46, green 78.28, 85.11, 25, 
89.18, living 84.16, 85.31, metal 80.21, 43, 
reciprocating 84.13, 85.63, thatch 90.3
root cellar 75.7, 86.9
root collar 83.17
rototiller 76.32
roundhouse, reciprocating roof 84.13, 85.63
Roundup (herbicide) 87.28
row cover 76.16, 80.39
royal jelly 77.14
runoff 75.21, 77.44, 83.25, 85.33, 86.24, 87.3, 
5, 88.38
sabotage 89.6
safe space 89.50
safety 84.5, 85.8
Sahel 78.41
Salatin, Joel 75.42, 87.27
salinization 76.12, 80.23, 87.4, 89.40
salt 75.28
salvage 79.26, 84.2, 46
salve 90.29
sanitation 80.41, 86.17
saponins 81.19, 86.18, 87.32
SARE 76.47
sauna 81.32, 82.3
savanna 75.28, 81.17, 82.4, 83.13, 86.39, 47, 
87.32, 88.14, 90.30
scholarship 89.47
school lunch program 82.9

schools 75.42, 77.11, 84.33, 85.2, 5, 15, 21, 
89.2, 19, 44, 90.27, charter 88.12, public 
84.38, 88.5, 12, 90.39
Schumacher, E.F. 76.12, 90.6, 45
Schweitzer, Albert 83.45
science 77.2, 81.26, 85.27, 89.40, 51, 90.3
scientific method 88.31
sculpture 85.41, living 83.6
scythe 75.38, 76.6, 82.20, 90.2, 35
sea level rise 88.39, 49
season extension 75.10, 81.35, 87.20
seasonal migration 75.28 (see also 
transhumance)
seasonal shift (related to climate change) 
80.39
secession, political 89.6
Seed Savers Exchange 81.63, 82.22
seed, —ball 80.20, 89.63, 90.2, —bank 75.8, 
42, 82.25, 89.2, —exchange 82.25, 89.14, 
—germination 81.28, 84.34, 89.36, 90.40, 
heirloom varieties 75.2, 82.19, 21, 89.15, 
hybrid 75.32, 42, industry 75.41, library 
89.14, open-pollinated 80.33, 82.18, 89.14, 
seed-saving 78.42, 79.35, 81.23, 82.22, 84.49, 
87.30, 89.14, 43, 90.2, sprouting 86.2, 27, 34, 
87.34
seeding stick 75.38
self-determination 89.9
self-governance 89.3
self-reliance 76.40, 77.15, 21, 38, 43, 78.43, 
79.3, 36, 81.13, 83.25, 45, 84.13, 34, 85.24, 
86.10, 88.19, 89.34, 90.39, 45
self-sufficiency 86.48, 89.51
Sept. 11, 2001 attacks 80.10
septic system 76.28, 78.23, 86.50,
service to others (motive) 85.41
seventh generation 88.20
sewage 76.45, 78.18, 80.15, 86.17, 87.3, 
89.39, sludge 85.43, treatment 75.6 (see also 
waste)
sewers 85.28, 89.18 
sewing 89.44
sexism 89.26
sexual harassment 89.50
sexual orientation 89.26, 48
shade 76.42, 79.37, 80.24, 39, 81.35, 40, 
84.29, 85.25, 37, 86.42, 87.2, 4, 14, 22, 88.47, 
90.26, 32, 41, 51
shaman 76.50
shampoo 86.18, 87.32
sheetrock 84.23 (see also drywall)
shelter 77.21, 79.33, 37, 87.4, wilderness 
88.13, 26, 90.13
shelterbelts 88.41
shingles 82.44, 90.47
sight-level 90.13
silk 83.39
silt 78.38
siltation 80.26
silviculture 77.30
silvopasture 80.22, 83.17, 86.39
Sinclair, Upton 75.3
sit spot 88.11

Skandia model of permaculture diploma 
accreditation 77.48
skills, Earth 88.22, primitive living 86.17, 
88.19, social 89.49, 90.40, technical 89.49
skilling, de- 90.4, re- 84.32, 85.51, 87.36, up- 
89.45
skylight 84.13
slave 90.4, slavery 75.49, 79.24, 80.4, 85.43, 
89.24, 29
sled 90.16
sleep 80.29
slope 76.14, 83.30, 33, 84.22, 85.34, 88.28
slough (in wetland restoration) 85.34
Slow Food 75.6, 87.27
Slow Money 85.20
smoke 84.18
smoking 85.8
snow 78.10, 12, 80.12, 86.2, 7, 88.30, 40
soap 87.32
social change 84.49, 90.37
social conditioning 86.21
social connectedness 75.47
social consciousness 81.47
social criticism 90.4
social entrepreneurship 77.37, 79.5, 90.45
social media 89.48, 90.10, 44, social 
networking 77.36, in cyberspace 89.33, 
—software 90.25
Social Security 80.6
socialism 82.34, 88.50
sociocracy 89.28
soil 77.20, 78.17, 26, 41, 80.20, 38, 86.33, 
—aeration 81.29, —building 76.47, 83.9, 
88.29, —carbon 82.47, —compaction 76.12, 
14, 32, 90.42, —conservation 78.7, —fertility 
85.33, —organic matter 85.33, pH 81.28, 
82.5, 11, 20, 85.36, —remineralization 88.41, 
—science 89.62, subsoil 76.16, 80.26, —tilth 
76.30, 82.14, topsoil 76.12, 14, 30, 78.10, 43, 
80.41, 81.28, 82.10, 17, 83.30, 85.46, 87.17, 
88.44, 90.33
Soil Conservation Service 88.41
soil food web 76.4, 48, 80.22, 82.10, 83.31, 
88.40, 89.33, 90.32
soil test 75.39, 77.26, 82.20, 89.49, for clay 
content 84.10, jar test 89.62
soils 76.4, 78.10, 37, alkaline 76.14, clay 
75.37, 76.18, 81.41, 82.2, 89.36, limestone 
87.27, waterlogged 78.40, 85.48
solar box cooker 84.35, 44, 85.3, 87.34, 90.3, 
47
solar double-cropping 90.41
solar food dryer 80.47, 82.10, 84.44, 90.19, 
Appalachian 90.20, seed dryer 88.50
solar passive design 77.18, 79.6, 84.17, 19, 
22, 30, 85.3, 29, 87.37, heating 76.15, 90.16, 
solar access 85.14, solar gain 79.17, 83.25, 
solar orientation 84.17 
solar power 79.4, 85.15, heating 84.19, 22, 
44, hot water 77.43, 80.47, 84.22, 48, 85.3, 
29, photovoltaics 77.21, 19, 78.24, 28, 79.11, 
82.20, 84.20, 44, 85.3, 15, 29, 51, 88.22, 
90.22, 42, 50
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solar shower 87.36
solstice 81.5
song 88.6, 16, 89.27, 35, 63, 87.36
sophorolipid 86.2
special interest groups 85.8
spiral 89.25
spirit 84.36, 87.37
spiritual eldership 85.42
spiritualism 81.26
spirituality 81.44-45, 84.36, 40, Earth-based 
79.38, 89.47
sprawl 79.19
spring (season) 77.21, 83.11, 88.12, 25, 89.42
spring tubs (water source) 88.16
squatting (on land) 90.10
stacking functions 88.20
standard of living 90.7
starvation 75.5 (see also hunger, famine, 
malnutrition)
Stirling engine 90.22
storm 77.34, 80.12, 26, 36, 81.44, 87.38, 
88.36, cyclone 80.20, 89.43, hurricane 
80.12, 20, 36, 85.63, 88.35, 49, 88.35, 89.43, 
super- 80.15, —surge 78.17, thunder-  82.2, 
18, tornado 80.12, 36, 84.2, typhoon 80.15, 
—water 78.25, 79.25, 85.10, 25, 27, 89.18, 20
story 85.14, 87.38, 88.6, 13, storytelling 
75.44, 79.20, 88.15, 22, 24, 89.27
stove, Bengali pit 90.17, coal 90.17, masonry 
81.34, 85.3, rocket 83.5, 87.13, wood 75.11, 
76.15, 77.18, 25, 81.34, 83.10, 25, 31, 33, 
84.20, 24, 32, 85.3, 30, 90.14, wood pellet 
80.42
straw-bale, urine collection by 79.17, 
—construction 77.44, 79.22, 83.48, 84.12, 17, 
44, 86.5,  90.14, —insulation 84.15
streams 80.26, 85.27, 88.20, 89.25, 90.48, 
stewardship 85.25
stress 77.8, 80.19, 29, 86.19
strip mining 87.20
stumps 84.45
subsoiling 76.32, 48
suburbs 82.34, 85.2
subway 79.4
succession 76.7, 89.24, ecological 76.15, 
77.22, 33, 79.24, 81.18, 82.10, 83.16, 34, 85.6, 
48, 86.25, 35, 87.2-3, 8, 12-13, 20, 88.15, 40, 
42, 90.35, 49, planting 77.26
suet 86.9
sugar 75.29, 83.41, 88.48
suicide 80.11, 82.36
sulfur dioxide 77.4
sulfuraphane 86.2
Superfund sites 80.29
surgery 86.10
surplus 75.2, 13, 19, 22, 77.2, 78.42, 79.24, 
81.9, 84.33, 86.49, 88.20, 89.40, 47, 90.6
surveying 77.44, land 85.51
survival 88.6, 12
survivalism 80.9
sustainability, 3-legged stool 89.29, definition 
85.7, financial 77.21
swale 75.22, 78.16, 38, 41, 79.28-29, 80.41, 

81.27, 82.30, 83.9, 84.43, 49, 85.25, 33, 41, 
86.24, 87.5, 12, 14, 28, 35, 88.41, 90.42, 47, 
bioswale 77.44, 78.12, 85.28
sweeteners, artificial 88.48
symbiosis 89.19
syn-gas 90.9
synesthesia 88.32
taboo 88.16
tai chi 79.17, 89.20
taiga 79.36
tallow 86.9
tanning (leather) 90.13
tannins 83.17
tar sands 83.29, 89.18
taxes 77.11, 79.3, 36, 84.7, 22, 89.17, 90.28, 
property 77.21
teaching 89.63, teams 89.47
teas, herbal 84.34
technology 81.26, 90.3, appropriate 77.12, 43, 
78.41, 80.47, 85.50, 88.2, 89.2, 90.2, 13-14, 
25, 40, 47, biotechnology 88.49, 90.7, faulty 
90.4, open space 77.46
terrace 80.20, 22, 82.30, 83.9, 30, 84.22, 
85.35, 87.14, 90.47
terraforming 78.2
terrorism 80.3, 89.6
theater 85.42
thermal mass 81.33, 84.16, 30
thermodynamics 84.4
Three Sisters planting 82.10, 86.49
three-dimensional (3d) printing 90.9
threshing (grain) 75.38, 82.15, 32
thrift stores 84.26
thrivelihood 89.49
thyroid 86.7
tides 88.37, 89.43, tidal surge 80.13
tillage 75.36, 76.32, 80.23, 81.17, 82.3, 7, 10, 
20, 22, 47, 83.30, 85.34, 90.33
tilth 76.30, 82.14
timber industry 86.40
timber stand improvement 83.26
time banking 77.37, 90.28
tinctures 86.2, 20
tinder 88.29
tipi 88.40
tipping point 86.3, 89.2, 47
tires, recycled 78.31
toilets 76.27, 89.43, composting 76.21, 
46, 77.19, 80.42, 47, 84.7, 33, 86.5, 87.36, 
88.18, 50, 90.9, flush 78.30, 80.42, 85.25, 
high-efficiency 78.33, urine-diverting 76.27, 
Vietnamese Double Vault 76.25, WaterSense 
certification 78.34
tokenism 89.47
tools 86.27, 90.6, 12, 26, garden 89.33, hand 
90.37
topography 85.14
topsoil 76.12, 14, 30, 78.10, 43, 80.41, 81.28, 
82.10, 17, 83.30, 85.46, 87.17, 88.44, 90.33
totalitarianism 89.20
tourism 79.24, 85.10, 36, 89.30
toxic waste 89.17
Tracker School 88.7, 12

tracking 84.40, 88.4, 8, 12,
tractor 77.21, 82.4
trade 76.46, 77.10, 40, 79.24, —deficit 80.8, 
global 82.35
tradition, spiritual 80.31
traditional knowedge 88.14, ecological 75.44
traditional societies 88.23
traffic circle 85.26
trails 83.11, 85.28
transhumance 89.40 (see also seasonal 
migration)
transition 77.16, 79.4, 9, cultural 85.63, 
economic 77.45, 79.24, 88.48, spatial 85.13
Transition Movement 75.9, 41, 76.11, 77.36, 
45, 79.25, 36, 80.43, 84.48, 88.8, 89.32
transpiration 76.42, 78.10
transportation 76.4, 79.3, 12, 22, 80.6, 23, 
82.35, 85.4, 86.10, 12, 88.48, 89.32, 43, 90.47, 
public 79.3, 12, 18, 22, 80.8, 84.48, 85.9, 
88.48
trapping 83.4, 90.13
trauma 80.19, 88.10, 89.26
tree crops 80.22, 82.3, 30
tree nursery 76.41
trees, fire-retardant 80.18
trellis 77.18, 80.47, 83.6, 36, 84.14, 45, 85.35, 
86.49, living 80.26, 87.24, staking pole beans 
82.22
trombe wall 84.18
trophic cascade 82.49
tsunami 80.2, 13, 19, 30, 82.51, 89.43
tuber 87.4
turf 85.28
turpentine 77.26
Type 1 error 80.15, 85.50, 87.64
ultraviolet light 86.15
understory plants 88.47
unemployment 77.38, 82.35, 53, 85.39, 89.18
university 85.32, 86.23, land-grant 75.42, 
90.30 (see also college)
urban permaculture 77.48, 89.48
urban planning 85.12
urban sprawl 79.2
urbanite 81.5, 88.38, 90.15
urine 76.22, 27, 78.44, 79.17, 80.38, 81.6, 36, 
82.31, 84.7, 32, 85.31, 88.45, urine-diverting 
toilet 76.27
US Department of Agriculture (USDA) 75.3, 
77.31
utilities, public 85.16, 18
vacuum cleaner 84.4
vacuum packaging, of food 80.35
values 88.22, 89.51, 90.2, 4, Earth-centered 
88.22
vapor barrier paint 84.23
veganism 79.38, 86.22
vegetarianism 75.5, 29, 82.34, 84.48, 86.15
vermicomposting 76.5, 16, 18, 79.10, 80.42, 
47, 85.30, 88.49
veterans (military) 85.46, 86.48
VETS CAFE 85.47
Victory Gardens 75.41, 79.9, 35, 82.43, 89.32
village 79.16, 83.20, 85.14, 88.2-3, 10, 12, 25, 
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36, 47, 89.39, 43, 90.38
vines 84.29, 87.22
vineyard 82.43
violence 77.38, 89.20, 90.6
virtual reality 86.6
vision 79.2, 20, 85.47, 86.23, 88.2, 12, 47, 
89.5, 14, 49
vision quest 88.11, 29
visionary 89.29
visioning 79.16, 21, 85.50, re-visioning 84.4
vitality 88.8
vitamins 82.2, 86.14, vitamin D 86.2, 14
volatile organic compounds (VOC) 90.29
volcano 76.12, 80.14, 81.44
voluntary simplicity 90.37
volunteers 77.35, 85.10
wadi culture 85.36
Waldorf education 80.31, 84.38, 88.2
wall, stone 83.9
war 77.11, 14, 22, 78.2, 79.16, 80.29, 64, 
81.43, 83.29, 84.46, 88.10, 89.20, 29, 39, 
resource 76.44
War Tax Resistance 80.64
washing machine 84.4
waste 76.3, 84.4, 85.7, 24, 87.5, 10, 34, 88.16, 
38, 45, 89.32, blackwater 78.20, 34, —water 
75.47, 78.18, 26, 84.19, 85.30, zero 88.20 (see 
also greywater, sewage)
water 80.12, —audit 87.37, —conservation 
85.25, desalinization 88.49, —filtration 
85.24, 87.4, 90.13, —flow 85.14, fossil 76.13, 
89.42, fresh 76.26, 78.2, 10, 86.40, heating 
77.25, household use 78.33, potable 80.2, 
29, 42, 89.43, —privatization 78.13, 81.14, 
—pump 90.22, —purification 80.19, 82.30, 
86.18, 90.12, —quality 78.3, 88.38, salt 78.2, 
—sterilization 85.30, —storage 77.21, 83.48, 
85.51, 90.50, storm 78.25, 79.25, 85.10, 25, 
27, 89.18, 20, surface 81.29, —treatment 79.5, 
80.30, 89.51, waste 75.47, 78.18, 26, 84.19, 
85.30
Water Cycle 78.10, 80.15, 90.32
water harvesting 75.42, 76.41, 47, 78.2, 
22, 27, 79.28-29, 84.43, 85.51, 88.5, 89.34, 
51, net-and-pan 85.36, —Resources 78.14, 
rooftop 80.36, 84.47, 85.29
watergy 78.24
watershed 75.24, 28, 77.30, 43, 78.2, 3, 10, 
79.28, 80.14, 19, 83.9, 19, 85.12, 24, 32, 43, 
88.23, 37, 89.20, maps 89.62, services 89.18, 
social 90.7
waterways 85.11, 34
wattle-and-daub 76.8, 83.3, 14, 84.12, 17
wealth 77.2, 16, 79.24, 81.46, 82.35, 85.5, 43, 
88.49, 89.4, 17, 90.43, five reservoirs of 77.4
weasel walk 88.31
weather 80.36
websites, permaculture 89.51
weeds 75.17, 25, 37, 76.6, 16, 30, 77.25, 
78.30, 41, 79.32, 34, 81.6, 36, 39, 47, 82.4, 
10, 17, 22, 31, 83.18, 43, 84.15, 85.36, 46, 
86.8, 12, 87.2, 5, 9, 12, 15, 17, 19, 27, 30, 50, 
88.26-27, 45, 89.32, 90.24, 35, 51

welfare 75.6, 80.6
wetland 76.50, 77.34, 44, 78.7, 10, 39, 80.16, 
82.29, 83.11, 85.28, 86.40, 88.27, 30, 89.42, 
90.48-49, constructed 76.29, 78.18, 88.42, 
89.51
wheel hoe (garden tool) 82.4
wheelbarrow 83.28
Whole Measures (assessment tool for invisible 
structures) 89.28
Wikipedia 90.9
wild game 83.20
wildcrafting 83.32, 85.37, 86.6, 21, 87.13, 15, 
30, 90.12
wilderness 77.30, 78.2, 79.2, 18, 81.22, 82.50, 
86.3, 47, 87.4, 88.9, 12, 14, 25, 90.11
wilderness survival 86.17, 88.23
wildlife 75.14, 82.63, 87.14, 88.8, 15, 35, 
—corridors 88.14, —habitat 81.9, 85.24-25, 
87.4
Willing Workers on Organic Farms 
(WWOOF) 77.19, 79.23, 85.3, 87.37, 90.23
wind 75.20, 78.41, 80.18, 20, 82.18, 25, 
83.34, 84.2, 22, 85.13, 33, 88.6, 28, 36, power 
78.28, 79.4, 80.7, 85.18, 86.26, 90.41
windbreak 78.7, 79.37, 80.21, 25, 81.29, 41, 
82.25, 27, 45, 83.9, 36, 85.25, 33, 87.32, 90.40
windmill 79.23, 85.3
windows 84.23
winemaking 75.4, 90.29
winnowing (grain) 82.15
wisdom 77.45, 79.3, 29, 33, 81.44, 86.48, 
87.2, 36, 88.4, 25, 89.13, 90.24, 38, folk 86.7, 
traditions 89.25
women’s rights movement 89.22
wood 83.2, fuel 83.24, 32, heat 84.18, 24, 
polewood 83.3, 13, 87.12, rot-resistant 83.34, 

84.13, roundwood 83.7, 9
woodcarving 88.25
woodlot 75.48, 77.22, 83.26, 87.19
woodshed 77.16
woodworking 83.10, 35, 88.14
wool 84.25
work party 87.64
work-trade 77.22
workforce 89.46
World Bank 76.46, 89.11, 17
world cafe 77.46
World Health Organization (WHO) 86.10
worldview 89.26, 51, ecocentric 87.2, 28, 
ethnocentric 86.22, indigenous 87.38, 88.31, 
nature-based 86.10, traditional 88.31
wound healing 86.19
xeriscaping 85.26, 86.33
Yeomans, P.A. 85.12
yields 89.51
yoga 80.29, 84.37, 88.31, 89.29, 33
youth employment training 89.11
yurt 78.43, 83.4, 7, 84.15, 86.5, 87.36, 88.12, 
89.50, 90.14
Zapatista movement 81.16
Zero Energy Design 84.17
zone-and-sector analysis 75.16, 43, 77.47, 
78.46, 79.37, 85.13-14, 30, 50, 86.7, 88.7, 26, 
31, 89.2, 19, 62, 90.11, Zone 00 80.31, 83.47, 
84.36, Zone 0 79.38, 80.31, 86.49, Zone 1 
79.7, 81.47, 84.3, 47, 86.49, 88.11, 26, 89.62, 
Zone 2 88.26, Zone 3 75.35, 84.34, 88.16, 
Zone 4 77.22, 87.28, 88.16, 26, 32, Zone 5 
75.15, 86.48, 87.19, 88.14, 26
zones, ecological 85.5
zoning (ordinance) 79.22, 81.10, 45, 82.33, 
84.13, 85.27, 45, 88.2, 89.8, 17

Reviews
Herding the Eternal Ox
Review by Peter Bane

JOSH TROUGHT
The Community-Scale 
Permaculture Farm
The D Acres Model for Creating 
and Managing an Ecologically 
Designed Educational Center
Chelsea Green. White River Jct. VT. 2015.
379 pp. color plates. paper. $40.

WHeN	THIS	BOOk	ARRIVeD 
in	the	mail,	I	didn’t	know	what	

to	make	of	it.	Coming	on	the	heels	of	
several	good	and	interesting	permaculture	
titles	in	recent	months,	I	contemplated	its	
heft	with	a	bit	of	trepidation.	yet	another	

review	would	be	needed.	I	also	had	no	
clear	frame	for	what	D	Acres,	a	New	
Hampshire	permaculture	teaching	center,	
really	was.	Over	the	years,	we’d	had	
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notices	of	courses	and	good	articles	from	
time	to	time	about	their	use	of	livestock	
or	their	forestry	program	and	how	they	
added	value	to	wood,	but	what	was	really	
going	on?	The	e-newsletter	was	full	of	
words	about	community	potlucks,	dances,	
classes,	and	a	puzzling	but	juicy	array	of	
goings-on,	in	what	seemed	from	here	a	
solidly	American	but	remote	part	of	the	
continent.	I’m	glad	I	waded	in.
	 This	is,	at	one	level,	a	case	study	of	
permaculture	application	in	a	rural	area.	
Ben	Falk’s	2013	title,	The Resilient Farm 
and Homestead,	is	another,	also	from	
New	england.	What’s	unusual	here	is	not	
the	attempt	to	build	a	sustainable	living	
system	using	permaculture	principles,	nor	
the	central	figure	and	author,	but	the	fam-
ily	and	community	context	that	gave	rise	
to	this	running	social	experiment.	Don’t	
misunderstnad	me,	Josh	Trought	has	
become,	in	the	course	of	living	this	story,	
an	unusual	character,	driven	and	highly	
capable,	but	he’s	not	the	main	story	de-
spite	being	indispensable.	D	Acres	takes	
its	mysterious	initial	from	the	author’s	
great	uncle	Delbert	Gray	and	from	the	
town	of	Dorchester	in	which	it’s	located.	
This	perfectly	positions	it	between	past	
and	future,	as	the	17-year	old	project	is	an	
attempt	to	translate	a	family	legacy	into	
an	engine	of	community	renewal.
	 Arguing	from	first	principles	(the	
state	of	the	planet),	Trought	makes	his	
case	for	yoking	community	to	land:	in	an	
era	of	declining	energy	resources,	proper	
ecological	land	care,	to	say	nothing	of	
successful	farming	on	marginal	land,	
demands	engagement	by	more	people.	
Working	in	a	resource	extraction	region	
that	hasn’t	recovered	from	its	Civil	
War	exodus,	he	has	pushed,	advocated,	
and	worked	deucedly	hard	for	a	long	
time	to	build	that	dream	into	structures	
both	visible	(a	half-million	dollar	
“barn”)	and	invisible	(a	501c3	with	a	
rotating	board	of	mostly	local	allies	and	
sometimes	adversaries).	He	could	have	
kept	the	land	in	the	family	and	built	a	
vacation	home.	Instead,	he	has	labored	
to	grow	community	around	the	vision	of	
farming	and	living	well	together,	using	
the	land	and	being	sustained	by	it.	The	
publication	of	this	book,	seven	years	in	
preparation,	must	feel	like	a	triumph.
	 Written	with	its	meaty	land	labors	
sandwiched	between	slices	of	whole	

grain	community,	the	book	follows	an	
uncommon	pattern,	beginning	with	
the	story	of	the	times,	the	people	who	
laid	the	foundation,	the	history	and	
sense	of	place	on	which	the	project	
rests,	and	the	nature	of	its	daily	life,	
meetings,	budget,	and	governance.	This	
is	the	front	door	to	an	adventure	that	
revolves	around	wresting	food	from	
a	zone	3	climate	(90	frost-free	days	a	
year),	hauling	firewood	from	the	forest	
with	oxen,	and	working	around	stumps	
in	the	garden	while	getting	along	and	
co-managing	with	a	changing	crew	of	
young	stalwarts.	Trought	is	unstintingly	
honest	in	sharing	the	struggles,	failures,	

lessons,	and	costs	of	manifesting	this	
community	dream,	from	the	squabbling	
subcontractors	and	well-intended	family	
overseer	who	made	his	job	of	building	
an	immense	community	center	cum	
workshop	for	dad	so	much	harder,	to	
the	crazy	dancing	with	oxen	that	ensued	
from	his	first	attempt	to	direct	Henri	and	
Auguste,	D	Acres’	emblematic	beasts	of	
burden.	Due	attention—one	might	even	
say	excruciating	detail—is	given	to	farm	
operations,	buildings,	energy	and	water	
systems,	forestry,	and	products—readers	
will	enjoy	the	many	insights—but	that’s	
not	the	last	word.	The	book	wraps	up	
with	several	important	chapters	on	how	
the	farm	economy	builds	community	
both	among	the	residents	and	with	the	
larger	town	population,	how	D	Acres	
markets	itself,	and	how	it	offers	service.	
We	learn	in	the	last	chapter	that	this	is	a	
work	in	progress	with	aims	for	the	future	
laid	out	in	some	detail.	Come	all	ye	
hearties	and	lend	it	your	hands.
	 Trought’s	intensity	is	visible	in	the	
handful	of	pictures	where	he	is	shown	
at	work	in	the	book,	but	even	more	
evidently	in	his	painstaking	prose.	I,	who	
have	written	little	on	building,	leave	it	to	

others	to	say	whether	the	readers	need	an	
explanation	of	“level”	and	“plumb,”	but	
our	earnest	author	cannot	be	accused	of	
leaving	anything	out.	My	heart	goes	out	
to	him	for	the	painful	political	struggles	
that	the	town	of	Dorchester	fearfully	
imposed.	
	 In	counterpoint	to	the	seriousness	
of	the	text,	the	photographs	are	filled	
with	scenes	of	beautiful	landscapes,	
technical	determination,	and	youthful	
vitality.	My	favorite,	hands	down,	is	
a	clearly	posed	joke	shot	from	above	
of	a	young	man	and	a	young	woman	
enervated	by	the	effort	of	having	rolled	
with	a	huge	muddy	tarp	a	mummy-sized	

cob	“burrito”	(really	more	of	a	bratwurst	
six	feet	long),	lying	on	their	backs,	
symbolically	bundled	on	either	side	of	
it,	and	staring	straight	up	at	the	sky	with	
priceless	expressions.	The	tight-jawed	
grin	on	the	face	of	the	burly,	broad-
shouldered,	and	bearded	young	gent,	his	
hands	held	rigidly	to	his	sides,	perfectly	
caricatures	the	excitement	and	anxiety	of	
the	building	erection	that	will	bond	these	
two	into	a	marriage	with	the	land.	They	
do	be	havin’	fun	these	young	folks	up	
north!	And	they	understand	their	culture	
well.
	 	Homesteading	on	a	hamlet	scale,	
teaching	ecological	design,	building	for	
the	future,	and	creating	new	family	and	
tribal	bonds	in	a	time	of	dissolution,	the	
D	Acres	vision	sheds	light	on	the	uses	
of	adversity	to	counter	the	centrifugal	
forces	of	our	culture.	With	many	rich	
vignettes	and	inventive	solutions	on	
offer,	this	book	will	reward	careful	
reading.								 	 	 						∆

…the book follows an uncommon pattern, 
beginning with the story of the times, the 
people who laid the foundation, the history 
and sense of place on which the project 
rests, and the nature of its daily life…

www.kickstarter.com
 The Permaculture Activist
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To Mycelium and Beyond!
Review by Bryan Mets

TRADD COTTER
Organic Mushroom Farming 
and MycoRemediation
Chelsea Green. White River Jct. VT. 2014.
400 pp. paper. all color. $39.95.

IF	yOu’Re	lOOkING	for	one	book	
on	which	to	base	your	knowledge	of	

mushroom	cultivation,	Organic Mush-
room Farming and MycoRemediation 
by	Tradd	Cotter,	would	be	an	excellent	
choice.	Whether	you’ve	never	tried	grow-
ing	mushrooms,	or	have	been	growing	
them	for	years,	there	is	something	in	this	
book	for	you.

	 Divided	into	four	parts,	Organic 
Mushroom Farming	is	well	organized,	
providing	an	overview	of	the	content	
before	it	dives	into	specifics.	As	good	ref-
erences	do,	each	section	can	stand	on	its	
own	as	a	valuable	source	of	information.	
At	the	same	time,	the	sections	build	on	
each	other,	creating	a	mosaic	of	informa-
tion	that	begs	for	multiple	readings.
	 Part	I	introduces	the	basics	of	growing	
fungi	in	nine	chapters,	including	fungal	
biology,	outdoor	and	indoor	growing	
techniques	on	a	variety	of	substrates,	as	
well	as	how	to	manage	common	pests.	
Beginning	mushroom	farmers	will	find	
the	information	goes	from	less	to	more	
complex	with	plenty	of	useful	tips	on	
where	to	get	started.	They	will	also	

benefit	from	the	presentation	of	growing	
requirements	for	each	of	the	different	spe-
cies,	allowing	the	novice	to	decide	what	
best	fits	her	own	conditions.
	 Part	II	focuses	on	how	to	grow	mush-
rooms	in	a	variety	of	environments	and	
contexts.	This	section	will	be	of	great	
interest	to	designers	and	educators	for	the	
variety	of	practical	and	creative	ways	it	
provides	for	using	fungi.	Topics	include	
integrating	mushroom	cultivation	with	
vermiculture	and	annual	garden	produc-
tion,	growing	in	urban	and	off-grid	envi-
ronments,	and	creating	mushroom-based	
lesson	plans	for	all	age	groups.
	 Some	of	these	projects	may	have	rath-
er	steep	learning	curves,	as	they	require	
knowledge	outside	of	mushroom	cultiva-
tion.	For	example,	it	would	be	far	easier	
for	a	current	home	brewer	to	integrate	
mushrooms	with	beermaking	using	the	
information	in	Organic Mushroom Farm-
ing	than	it	would	be	for	someone	with	no	
prior	brewing	experience.	Other	proj-
ects,	such	as	mushroom-infused	cutting	
boards,	are	more	experimental,	and	serve	
to	highlight	the	potential	of	fungi	rather	
than	promote	ideas	ready	for	widespread	
implementation.

	 Part	III	addresses	advanced	mush-
room	cultivation	techniques.	This	section	
will	be	of	most	interest	to	those	with	an	
intense	passion	for	mycology.	Topics	in-
clude	minimum	requirements	for	a	spawn	
propagation	laboratory,	how	to	make	
agar	plates,	starting	and	storing	cultures,	
cultivating	morels,	and	mycoremediation.	
	 Part	IV	contains	a	glossary	of	24	gen-
era	of	cultivated	mushrooms.	each	entry	
includes	information	on	the	ecology,	
mycelium	and	fruiting	body	character-
istics,	and	preferred	spawning,	cultivat-
ing,	and	fruiting	conditions.	One	feature	
of	the	cultivation	entries	that	will	be	of	
value	to	beginning	growers	is	a	rating	of	
relative	difficulty	to	cultivate	indoors	and	
outdoors,	which	starts	each	entry.	
	 Having	a	variety	of	references	to	
consult	before	investing	in	a	project	

can	save	time	and	energy	over	the	long	
term.	Owners	of	Paul	Stamets’	Growing 
Gourmet and Medicinal Mushrooms	will	
benefit	from	Cotter’s	growing	notes	on	a	
few	species	not	included	in	that	text.	
	 With	such	a	diversity	of	topics	
covered	by	one	author,	it	seems	inevi-
table	that	some	will	get	more	thorough	
coverage	than	others.	Including	“and	
MycoRemediation”	in	the	title	suggests	a	
large	portion	of	the	book	will	be	devoted	
to	this	subject.	unfortunately,	that	is	not	
the	case—if	your	specific	interest	is	my-
coremediation,	you	may	be	disappointed.	
Biological	filters	for	animal	waste	and	
how	to	build	the	physical	components	of	
potential	mycoremediation	systems	are	
well	covered.	More	discussion	of	cur-
rent	research,	the	ecological	context	of	
environmental	pollution,	and	the	science	
behind	mycoremediation	would	be	help-
ful.
	 For	example,	polychlorinated	biphe-
nyls	(PCBs)	are	a	class	of	toxic	com-
pounds	that	have	chlorine	molecules	
attached	to	carbon	rings.	Some	fungal	
enzymes	have	been	shown	to	modify	cer-
tain	PCBs,	and	these	new	products	may	
be	more	or	less	toxic	than	the	original	

PCB	(Singh,	Harbajan.	Mycoremedia-
tion: Fungal Bioremediation.	Hoboken,	
NJ:	Wiley.	2006).	environmentally,	PCBs	
often	occur	in	mixtures,	in	part	due	to	the	
nature	of	the	processes	that	create	them,	
but	also	as	a	result	of	biological	activ-
ity	in	the	contaminated	soil.	Recently,	
researchers	have	been	working	to	isolate	
and	analyze	fungal	strains	that	grow	in	
PCB-contaminated	areas	(Mouhamadou	
B,	et	al.,	Potential	of	autochthonous	
fungal	strains	isolated	from	contaminated	
soils	for	degradation	of	polychlorinated	
biphenyls.	Fungal	Biology	117:	268-274).	
Many	fungi	that	grow	in	contaminated	
soils	interact	with	PCBs	and	modify	the	
PCB	composition	over	time.	Once	their	
enzymatic	action	and	growing	conditions	
are	characterized,	these	fungi	may	poten-
tially	be	useful	in	industrial	mycoremedi-

Even knowing how planet Earth functions, climate 
change suggests we also need to know how to inter-
act with it, or it might just shuffle on without us.
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ation.	Similar	complexity	can	be	observed	
for	other	classes	of	environmental	pollut-
ants,	making	development	of	replicable	
and	reliable	mycoremediation	strategies	
rather	difficult.	What	one	can	take	home	
from	the	experiments	with	wild	fungi	is	
the	idea	that	over	long	periods	of	time,	
much	of	our	pollution	will	be	remediated	
without	further	human	intervention.
	 A	motif	throughout	the	book	is	the	
use	of	mushrooms	in	space	travel.	This	
leads	one	who	is	interested	in	developing	
a	permanent	culture	to	an	ethical	question	
of	whether	or	not	“permanent”	should	be	
defined	by	the	permanence	of	the	planet.	
Colonizing	another	planet	is	not	our	
generation’s	problem	to	solve,	but	un-
derstanding	that	endpoint	can	help	guide	
our	priorities.	How	would	we	develop	a	
robust	and	resilient	landscape	on	a	new	
celestial	body,	likely	without	an	atmo-
sphere,	without	a	deep	understanding	of	
how	our	current	ecology	functions?	even	
knowing	how	our	planet	earth	functions,	
ongoing	climate	change	suggests	we	also	
need	to	know	how	to	interact	with	it,	or	it	
might	just	shuffle	on	without	us.
	 With	a	little	bit	for	everyone,	Organic 
Mushroom Farming and MycoRemedia-
tion	is	a	great	resource	for	this	portion	of	
the	big	picture.																																							∆

Hazel Copse and 
Nut Robbers
Review by Peter Bane

PHILIP RUTTER, 
SUSAN WIEGREFE 
& BRANDON RUTTER-
DAYWATER
Growing Hybrid Hazelnuts
The new resilient crop 
for a changing climate
Chelsea Green. White River Jct. VT. 2015.
249 pp. paper. full color. $39.95.

ReADeRS	OF	THIS	MAGAZINe 
will	by	now	be	familiar	with	the	

Rutter	family	and	its	precocious	effort	
to	breed	hazels	and	other	nuts	into	
a	potential	oil	crop	replacement	for	
soybeans	in	the	upper	Midwest.	Going	on	
30	years,	father	Philip,	now	with	the	help	
of	son	Brandon,	research	associate	Susan	
Wiegrefe,	and	an	extensive	worldwide	

network	of	cooperators,	are	well	into	their	
fifth	cycle	of	selection	from	a	“swarm”	
of	hazel	genetics.	Resistance	to	eastern	
Filbert	Blight	and	cold-hardiness	have	
been	stabilized	while	heavy	bearing,	large	
nut	size,	and	standard	hazelnut	flavor	are	
evident	in	more	than	half	the	cultivars.	
Breeding	continues	for	resistance	to	Big	
Bud	Mite	and	weevils,	while	selection	for	
machine	harvesting	and	borer	resistance	
are	just	getting	underway.
	 This	work	is	a	prospectus	on	the	
crop	and	a	pitch	to	engage	more	
cultivators.	Hardly	premature	but	by	no	
means	a	finished	work,	it	is	brief,	pithy,	
unblinking,	and	profoundly	hopeful.	And	
at	30	years,	the	effort,	like	the	neohybrid	
species	it	seeks	to	create,	continues	to	
provide	new	surprises.	Hazels,	though	
fully	productive	at	20	years,	continue	to	
display	developmental	variation	beyond	
that	time,	as	befits	a	species	that	may	live	
500-1000	years.
	 A	minor	if	profitable	specialty	crop	
(400-600,000	tons/yr	worldwide)	today,	
used	much	in	candy,	liquor,	and	holiday	
treats,	hazelnuts	have	the	potential	to	
match	and	exceed	in	versatility	and	

output	the	soybean,	which	the	authors	
remind	us	was	a	pitiful	if	exciting	
promise	as	late	as	1919.	Since	then,	yields	
have	quintupled	and	plantings	expanded	
nearly	1000-fold.	The	hazel,	unlike	the	
soybean,	is	cold-adapted,	perennial,	and	
a	fabulous	survivor	of	drought,	flood,	and	
monster	storms.
	 Rutter	pere	seized	on	a	provocative	
and	little	understood	area	of	genetic	
research	early	in	his	career	and	bore	
down	on	nut	production:	hybrid	swarms,	
or	vast	clouds	of	genetic	recombination,	
created	when	two	or	more	compatible	
species	are	bred	together.	(See pg. 7 
this issue for more on their work with 
chestnuts and hickory-pecans) He	posits	
that	this	is	how,	in	fact,	nature	generates	
new	species,	and	cites	the	miracle	

of	corn	by	way	of	analogy.	Teosinte,	
corn’s	Mesoamerican	ancestor,	is	so	
unlikely	a	parental	prospect	that	a	fair	
comparison	of	the	ancient	and	modern	
plants	would	leave	one	shaking	the	head	
in	disbelief:	“How	could	this…come	
from	that…?”	He	believes	Badgersett’s	
‘neohybrid’	hazels	are	on	such	a	track	of	
differentiation	from	their	progenitors,	and	

so	need	a	new	name.
	 Dream	big	if	you	enter	into	this	
conversation.	Hybrid	hazels	are	unlikely	
at	present	to	make	anyone	rich—the	
authors	make	no	bones.	They	might	save	
your	life,	however.	Already	suitable	for	
a	subsistence	crop	or	a	modest	income,	
continued	research	on	a	broad	scale	
could	shorten	the	learning	curve,	reduce	
risk,	and	accelerate	commercialization.	
To	aid	adoption,	this	book	provides	an	
overview	of	basic	genetics,	prospective	
11-year	business	plans	for	small	plot	
development,	and	a	detailed	survey	of	
crop	pests	(mostly	birds	and	mammals	
from	deer	mice	to	jays,	and	crows	to	
bears.	Hazels,	as	you	might	already	know,	
are	delicious!
	 To	place	this	madcap,	decades-

The hazel already has a ten-, twenty-, 
or even fifty-thousand-year cultural history 
with humans. It may be our ticket through 
the 21st century bottleneck.
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long	dash	for	the	gold	of	a	new	crop	in	
perspective,	you	would	be	well	advised	
to	read	a	few	of	the	potentially	life-
changing	books	on	the	authors’	short	
list	of	recommended	resources.	These	
range	from	a	classic	1903	text	on	the	Boy	
Scouts,	and	manuals	of	genetics	to	last	
year’s	sobering	analyses	of	prospects	for	
human	survival	and	a	post-apocalyptic	
world.	even	if	you	care	not	a	fig	for	
hazelnuts,	look	hither.	By	2040,	we	
will	probably	be	deeply	grateful,	any	of	
us	still	alive,	for	the	foresight	of	2015	
planters	of	hybrid	hazelnut	groves,	which	
will	be	happily	bearing	at	latitude	50°	and	
farther	north,	in	climate	regimes	that	may	

IN	ITS	30TH	yeAR	of	publication	
and	now	the	longest-running	journal	
in	its	field	worldwide,	Permaculture 

Activist	will	come	under	management	
of	Senior	editor	John	Wages	from	April	
1st,	2015.	long-time	publisher	Peter	Bane	
is	retiring	from	those	duties.	Along	with	
teaching	and	design,	he	will	continue	in	an	
emeritus	role	with	the	magazine,	writing	re-
views	and	features,	and	will	retain	an	equity	
stake	in	the	business	for	at	least	three	years.
	 editor	Wages	first	joined	the	Activist 
staff	in	2004	when	he	guest-edited	issue	
#53	on	education,	long	a	popular	and	
well-regarded	collection.	A	year	later,	he	
edited		#57,	a	retrospective	on	20	years	
of	publishing	and	on	the	permaculture	
movement	in	North	America,	which	the	
journal	has	always	covered.	He	continued	
working	intermittently	over	the	years	as	
guest	editor	or	on	special	projects	such	
as	the	index	of	back	issues,	now	current	
through	#90,	November	2013.	He	took	
an	associate	editor’s	position	with	PcA in	
2011,	alternating	duties	with	then	Senior	
editor	Scott	Horton.	Wages	assumed	the	
full-time	duties	of	Senior	editor	the	fol-
lowing	year	from	issue	#86.
	 In	conjunction	with	the	change	in	
management,	the	magazine	will	undergo	a	
change	of	name	to	Permaculture Design, 
will	revamp	its	website	and	launch	under	
a	new	uRl.	Main	offices	will	be	moved	
from	Bloomington,	Indiana	to	Sunny-
vale,	California	where	Wages	now	lives.	
Detailed	changes	of	address	and	business	
arrangements	will	be	announced	as	the	
transition	approaches.	Subscribers	will	be	

notified,	and	all	prepaid	issues	and	other	
accounts	will	be	served	as	promised.	The	
present	Bloomington	address,	phone,	and	
email	contacts	will	remain	active	so	that	
continuity	can	be	maintained	with	past	
and	present	readers.
	 The	new	title	will	retain	the	number-
ing	initiated	by	PcActivist	in	1991	when	
it	abandoned	the	conventional	volume	
and	number	system	adopted	from	1985	
in	favor	of	numbers	based	on	the	life-
time	publishing	sequence.	Now	at	issue	
#95,	the	present	management	team	looks	
forward	to	celebrating	the	100th	issue	in	
May	of	2016.

	 The	existing	cover	format,	style,	size,	
and	content	focus	of	Permaculture Activ-
ist	will	be	retained	for	this	year,	with	chang-
es	planned	to	develop	in	due	course	after	
the	business	transition	has	been	consoli-
dated.	First	attention	will	go	on	creating	
a	new	web	presence	with	a	professionally	
designed	site	intended	to	improve	user	ac-
cess	and	satisfaction.	The	existing	content	
will	be	reorganized	and	supplemented	in	a	
more	contemporary	appearance	and	with	
simpler	navigation	features.	Webmaster	
keith	Johnson	has	agreed	to	continue	
maintaining	and	enhancing	web	content	
in	this	new	environment.
 Permaculture Activist, by	agreement	
between	Bane	and	Wages,	has	launched	
a	kickstarter	campaign	to	aid	funding	

Permaculture Activist Transitioning to New Management, New Name

swing	between	drought	and	flood,	Arctic	
cold	and	desert	heat.	The	hazel	has	vast	
root	systems	that	hold	soil	ferociously	
and	apparently	mobilize	nutrients	stored	
in	tissues	for	three	to	four	years	to	ripen	
the	current	year’s	crop.	Try	that	Triticum 
aestivum! Bad	weather	year;	hazels	will	
feed	you.	Two	years	of	drought,	followed	
by	fire,	the	crop	is	still	viable.	Tornado	
wallops	the	field;	hazel	bounces	back	and	
may	even	throw	nuts.
	 A	good	source	of	edible	oil	(grade	C	
leftovers	of	which	can	drive	your	diesel	
machinery),	high-density	feedstock	for	
stoves	or	biochar,	animal	fodder,	and	
flexible	spars	for	buildings,	fencing,	and	

furniture,	the	hazel	already	has	a	ten-,	
twenty-,	or	even	fifty-thousand-year	
cultural	history	with	humans.	It	may	
be	our	ticket	through	the	21st	century	
bottleneck.
	 Conveying	an	education	based	on	
hard-won	experience	wedded	to	tight	
science	and	great	passion,	this	book	is	
a	good	and	quick	read,	well	worth	the	
time	to	scan	and	should	pay	handsome	
dividends	whether	you	are	looking	for	
good	tools,	good	advice,	or	hope	itself.	
Highly	recommended.	 	 						∆

of	the	major	format	changes	presently	
envisioned	and	to	smooth	the	manage-
ment	transition.	The	campaign	is	launch-
ing	concurrently	with	the	publication	of	
this	issue	and	will	run	into	March	2015.	
Please	donate	whatever	you	can,	and	
encourage	your	friends	to	do	the	same.	
	 Beyond	a	new	website,	a	digital	
online	magazine	will	be	created	mirroring	
print	content	with	supplemental	e-pub-
lishing	to	carry	stories	for	which	there	is	
presently	no	page	space	in	the	quarterly.	
Thousands	of	pages	of	back	issue	content	
will	also	be	digitized	as	soon	as	resources	
can	be	mobilized	for	that	Herculean	task.	

These	stories,	many	long	out	of	print,	will	
be	made	available	to	subscribers	and	for	
sale	electronically,	just	as	the	magazine	has	
long	kept	all	back	issues	available	in	paper.
	 We	encourage	our	readers	to	stay	
tuned	and	to	support	us	as	they	have	
so	well	through	the	years.	Our	staff	are	
committed	to	renewal	and	improvement	
of	an	already	fine	publication.	We	value	
and	continue	to	need	your	loyalty	and	
your	help	to	keep	permaculture	journal-
ism	robust.	Our	new	website	will,	when	
launched,	broaden	the	opportunities	for	
feedback	and	commentary,	augmenting	
the	already	significant	role	readers	and	
activists	in	the	permaculture	community	
play	in	making	the	magazine	insightful	and	
relevant	for	a	rapidly	changing	world.				∆

Reviews 
continued next page —>

Permaculture Activist has launched a 
Kickstarter campaign…please tell your friends
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A Lunchbox Favorite
Review by Peter Bane

DAVID KENNEDY
Eat Your Greens
The surprising power 
of home grown leaf crops
New Society. Gabriola Isl. BC. 2014.
277 pp. illustrated. paper. $29.95.

DAVID	keNNeDy	has	a	passion	for	
ensuring	that	people	can	eat	healthy	

food,	and	has	spent	a	lifetime	researching	
the	problems	of	hunger,	malnutrition,	and	
practical	food	growing.	His	perspective	
on	these	subjects,	which	grows	from	
experiences	at	home	in	eastern	kentucky	
and	abroad,	and	is	anchored	by	his	
assiduous	researches,	has	a	unique	flavor.	
He	is	an	enthusiast	for	healthy,	clean,	
and	nutritious	food,	but	not	a	purist—
steam	your	exotic	leafy	greens	and	put	
on	them	a	pat	of	butter	or	margarine;	
almost	everyone	eats	meat—Westerners	
too	much—and	a	little	is	good	for	you.	
He	has	explored,	more	than	most,	the	
nutritional	potentials	of	leafy	greens,	and	
especially	the	creation	of	leaf	curd	from	
their	macerated	tissues,	as	an	adjunct	
to	conventional	diets	in	poor	countries;	
he	is	something	of	an	specialist	in	this	
area,	but	he	accepts	a	broad	division	of	
labor	within	the	food	system:	industrial,	
regional,	artisanal,	and	home-scale	
endeavors	should	complement	each	other,	
he	writes,	without	any	expectation	that	
one	or	the	other	parts	of	this	patchwork	
will	replace	the	others.
	 Because	of	this	broad	and	pragmatic	
approach,	kennedy’s	latest	book	is	hard	
to	characterize.	It	contains	a	substantial	
section	linked	to	the	title.	He	introduces	
21	high-nutrient	leaf	crops,	including	
some	grains	such	as	wheat	and	barley	and	
legumes	such	as	field	peas,	cowpeas,	and	
alfalfa	that	can	be	used	as	cover	crops	in	
garden	farming	(these	five	are	sprouted	to	
produce	green	shoots).	The	rest	of	the	list	
is	based	on	a	handful	of	excellent	multi-
purpose	garden	plants:	sweet	potato,	grain	
amaranth,	roselle	(a	tropical	hibiscus),	
wolfberry	(goji),	and	quail	grass—which	
also	give	yields	of	flowers,	teas,	tubers,	
or	berries—and	eleven	mostly	tropical	
herbs	and	shrubs.	Most	of	these	latter	will	

be	unknown	to	North	Americans.	And	
with	the	exception	of	walking-stick	kale	
and	garlic	chives,	these	leafy	green	crops	
are	not	hardy	north	of	zone	5;	they	would	
have	to	be	grown	as	annuals	in	southern	
or	mid-latitude	gardens.
	 kennedy	explains	how	these	plants	
can	be	grown	and	eaten,	gives	several	
dozen	appealing	recipes	that	incorporate	
them,	and	advocates	that	backyard	
gardeners	expand	their	palettes	(and	
their	palates)	to	improve	their	diets.	He	
also	discusses	drying	and	storing	green	
leaves	and	how	powdered	leaves	can	be	
incorporated	into	many	familiar	foods	
to	get	kids	and	everybody	to	“eat	your	
greens”	without	complaint.

	 He	goes	on	to	explore	more	multi-
use	garden	plants	than	those	mentioned	
above,	explaining	how	their	leaves,	
as	well	as	more	traditional	vegetable	
parts	can	be	used	as	foods:	beets,	garlic,	
okra,	onions,	phaseolus	beans,	peppers,	
radishes,	squashes	(including	loofa	and	
bitter	melon),	turnips,	celosia,	grapes,	
nasturtiums,	and	cleome.
	 The	remainder	of	the	book	might	be	
called	an	introduction	to	contemporary	
agriculture.	There	is	a	little	of	everything	
here,	from	a	primer	on	greenhouses	
and	microclimates	to	an	explanation	of	
why	pesticides	don’t	work	(increasing	
resistance	by	targeted	insects	invariably	
increases	faster	than	chemistry	can	reach).	

We	learn	how	and	why	to	build	raised	
beds,	why	people	choose	to	garden,	what	
forms	of	marketing	food	work,	and	how	
some	food	shouldn’t	be	in	the	market.	
The	text	alternates	between	big	picture	
views	of	hunger	and	the	nutrient	content	
of	various	common	plants.	If	you	didn’t	
know	green	manure	from	green	stamps,	
this	would	be	the	book	to	help	you	sort	
it	out.	The	center	of	gravity	lies	in	home	
gardens	and	the	essential	role	they	can	
play	in	delivering	the	most	important	
nutrients	to	sustain	human	health.
	 The	book	is	technically	muscular	
when	it	comes	to	providing	data	on	leaf	
crops:	how	much,	where,	the	numbers	
of	plants	needed	and	the	area	they	will	
cover.	Also,	it	tells	what	temperature	to	
dry	them	with,	how	to	avoid	destroying	
vitamins	(keep	‘em	out	of	the	sun),	
and	of	course,	how	to	cook.	This	is	
the	collectible	part	of	the	work.	But	in	
the	broad	sweep	of	the	many	subjects	
it	touches,	Eat Your Greens offers	a	
very	basic	primer	on	important	parts	
of	the	agricultural	puzzle,	one	that	will	
probably	be	of	greatest	value	to	food	
novices,	community	garden	and	nutrition	
program	coordinators,	and	others	in	the	
social	service	sector	who	are	grappling	
with	the	national	dietary	crisis.	except	
for	eating	margarine,	which	I	would	not	
touch	anymore,	I	really	don’t	find	myself	
disagreeing	with	kennedy	anywhere.	His	

information	is	good,	and	his	gentle	spirit	
and	compassion	are	evident	in	his	work.	I	
think	that	21st Century Greens, his	2011	
self-published	book,	is	addressed	to	a	
somewhat	more	sophisticated	readership,	
and	gives	a	broader	range	of	background	
data	on	agriculture	and	food	crops.	For	
this,	I	hold	it	in	higher	esteem.	It	had	the	
misfortune	of	having	little	promotional	
backing	and	having	been	produced	in	an	
unconventional	horizontal	format	that	
made	sure	it	would	be	an	ugly	duckling	
on	every	bookstore	shelf.	Eat Your 
Greens	has	been	packaged	for	easier	
adoption	by	a	broader	public	which,	it	
would	seem,	is	the	author’s	chief	aim	for	
his	work.	I	wish	him	well.		 						∆

He introduces 21 high-nutrient leaf crops,
many from the tropics…
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EVENTS
Advanced Design Course
Earthworks Certification
Jamaica
 Dates: February 23-28
 Location: Blue Paradise Farm, Jamaica
 Description: Learn Earthworking Skills 
in the perfect setting! Join us at Blue Paradise 
Farms in Jamaica for an Advanced Permacul-
ture Earthworks Certificate course that will 
immerse you in the theory and application of 
Regenerative Earthworks, Passive Water Har-
vesting and Regenerative Land Management.
 Topics that will be Covered include: Earth-
work Strategies and Design; Swales, Ponds 
& Keyline Design; Aquaculture, Ponds and 
Natural Pools; Agroforestry, Alley Cropping & 
Food Forest Design; Broadscale Passive Water 
Harvesting: Paths, Roads & Raingardens
 Instructors: Jeremiah Kidd and Sam  
  Burnett-Ragueneau
 Cost:  £600 GBP
 Contact: Faheema Luqman
  Blue Paradise Farms
  44 (0)743 207 2677

                 blueparadisefarms@gmail.com
       www.blueparadisefarms.com

Permaculture Design Course
Galapagos Islands
 Dates: July 11-24
 Location: Santa Cruz Island, Reserva Pajaro Brujo, Galapagos Islands
 Description: Terra-Genesis International presents an integrative 15-day Permaculture 
Design Course in the birthplace of Evolution. Explore how to design with natural systems and 
cycles in the same wild and beautiful landscape that inspired Darwin in his realizations about 
natural selection and evolution. Topics include history, ethics, and principles of permaculture, 
gardening and small-scale farming, designing zones, guilds and food forest design, soil fertility 
strategies, seed-saving, and much much more.
 Instructors: Miguel Torske, Paulina  Lasso, and Gregory Landua.
 Cost:  $2,200 USD
 Contact:  office@terra-genesis.com
	 	www.terra-genesis.com	(go	to	trainings	section)

Permaculture Design Course
Costa Rica
 Dates: April 12-24
 Location: Monteverde Institute
   Description: The Mission of the Monte-
verde Institute is to advance sustainable living 
at the local and global level through place-
based education, applied research, and col-
laborative	community	programs.	This	aligns	
closely with our mission and we are proud to 
partner	with	this	institute.
  The course will incorporate visits to the 
local farms and communities, and the rich 
ecosystem of the cloud forest—students will 
be immersed in both the cultural and ecologi-
cal realities of the region and will design from 
that	experience.	You	will	stay	in	tents	or	in	
homes	of	local	Costa	Ricans.	Hotels	in	various	
price ranges are also available for those who 
prefer	that.	
  For those who want an even more com-
prehensive experience, the Design Course 
will be packaged with an immersive program 
that includes classes and cultural tours from 
the Institute and a hands-on Natural Building 
and Greywater workshop, where we will build 
structures for the Institute that will be used 
to educate locals and visitors on sustainable 
building	practices.	
 Instructors: Koreen Brennan
 Cost: 	$1,250	for	early	bird	reg’n.
 Contact: 727-495-6145 
																										cathy@growpermaculture.com
	 	www.growpermaculture.com													

Permaculture Design Course
Southern Ecuador
 Dates: February 7-18
 Location: Vilcabamba
 Description: Pachamama calling! A 
permaculture haven, Vilcabamba is known to 
inspire actualizing the ethics. In this magically 
alive setting, we will integrate the interna-
tional curriculum with these themes: bio-
construction including bamboo, thatch roofing, 
earthbag, reviving “tired” land, deep ancestral 
knowledge, hub strategies for seed saving, 
community building, and exploring multiple 
sites. 
 Bilingual instruction: Spanish/English; 
camping and lodging options available. Super-
nutritious meals. 
 Instructors: Zia Parker, Roshni 
  McEldowney, guests 
  Fernando Chimba and   
  Laura Santillan
 Cost:  $1,200 USD single payment
 Contact:  Zia Parker
	 	ziaparker@yahoo.com
	 	www.vidaverde.info

Send Event and Calendar Listings for Issue #96 
(May 2015)

Building the Solar Economy
by the March 1st

 deadline to:  
pcaeditor@comcast.net

Permaculture Design Course
Belize
 Dates: February 21-March 5
 Location: Maya Mountain Farm 
  San Pedro Columbia
   Description: Through lecture, discussion, 
small groups, and site visits, participants will 
gain the tools to create sustainable, ecologi-
cally based homes, farms, businesses, and 
communities.	
 Maya Mountain Research Farm is a 
working demonstration farm with 26 years of 
organic management and conversion from an 
abandoned	citrus	and	cattle	farm.	MMRF	is	
one of Central America’s most biologically 
diverse	and	oldest	permaculture	farms.	
 This course is taught by an experienced 
and balanced teaching team with complemen-
tary	skills	and	passions.	You	will	thoroughly	
enjoy your exploration of permaculture 
through	this	course.	
 Course fees cover organic farm-fresh 
meals, all course materials, comfortable ac-
commodation at the farm, and some parts of 
field	trips	(fees	into	parks	and	Maya	ruins	
must	be	paid	by	the	students).	
 Instructors: Starhawk, Christopher Nesbitt,  
  Albert Bates, and
  Marisha Auerbach
 Cost:  $1,500 USD
 Contact: Chris Nesbitt
	 	 info@mmrfbz.org
	 	www.mmrfbz.org				
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Permaculture Design Course
& Summer Apprenticeship
California
 Dates: July 5-August 2
 Location: Quail Springs
 Description: This 30-day course sold out 
in the summer of 2014, so we are repeating 
it.	This	mentoring	and	hands-on	experiential	
journey will weave together a full permacul-
ture	design	course,	financial	permaculture,	
nature awareness, and community and cultural 
regeneration.	Space	is	limited.
 Cost:  Earlybird rate until 4/1/14 is  
  $2,900, $3,400 after; 
  $300 deposit
 Contact: ana@regenerativeearth.com
  805-649-8179

Permaculture Design Course
Oregon
 Dates: July 26-August 8
 Location: Ashland, OR
   Description: Two week intensive giving 
you hands-on permaculture experience plus 
harvesting, threshing, winnowing wet and 
dry	seeds	at	a	Restoration	Seeds	farm.	Plus	
medicinal herb walk, greenhouse propagation, 
garden- to farm-scale design and even bread 
making.	Hosted	on	a	working	permaculture	
farm, you will learn more about plants than 
anywhere	else.	You	will	gain	real-world	
design experience with your group design 
project.	A	typical	day	begins	with	morning	
class followed by afternoon hands-on projects 
and	workshops.	Bring	your	work	clothes	and	
get	ready	to	learn	by	doing.	Includes	camping	
and	three	vegetarian	meals	per	day.	Discount	
for couples $50 each; $200 student discounts 
for	course	photographer,	and	assistant	cook.
 Instructors: Chuck Burr
 Cost:  Super Early $1,150 ends 2/26,  
  Early $1,250 ends 7/26,
	 	Regular	$1,450.
 Contact: Chuck Burr
  541-201-2688
	 	courses@sopermaculture.org
	 	www.sopermaculture.org										

Three Options
Permaculture Design Course
California
 Dates: March 21-April 3; or 
  July 18-31; or 
  Septemer 19-October 2
 Location: Occidental, CA
 Description:		This	is	a	two-week	certifi-
cate course in land–use design based on the 
sustainable	living	philosophy	of	Permaculture.	
Topics to be covered include permaculture 
theory, food diversity, soil enrichment, water 
use, erosion control, natural building, organic 
gardening,	forest	farming,	and	more.	Com-
fortable lodging and outstanding meals are 
included	in	the	course	fee.
   Instructors:  Brock Dolman and guests
  Cost:  $1,650; $1,550 if registered  
	 	 	 three	weeks	in	advance.
  Contact: OAEC
   707-874-1557 x 101
	 	 	www.oaec.orgfor Library Service

Please contact our agents:
Swets Blackwell
 +31-252-435111, 800-645-6595
EBSCO Subscription Services
 205-991-1124
W.T.	Cox	Subscriptions,	Inc.
 919-735-1001
Otto	Harrassowitz
 +49-611-530-0
Basch	Subscriptions,	Inc.
 603-229-0662

Permaculture Design Course
Colorado
 Dates: March 25-April 3
         Location:  Sunrise Ranch, Loveland, CO
 Description: Work with an experienced and 
fun team of teachers in a beautiful setting!  In 
this course you will learn: regenerative design 
studies, full-loop waste systems, food forest 
design and implementation, community-scale 
fruit and vegetable production, plant propaga-
tion, greenhouse operations, home/community 
scale composting, fractal patterning applica-
tion, water harvesting, pasture management, 
rotational grazing strategies and implementa-
tion, home-scale permaculture, food preser-
vation and storage, social permaculture, and 
much	more.	
 Instructors: Joel Glanzberg, Patrick 
	 	Padden,	Jillian	Hovey,	
  Jason Gerhardt
 Cost:  Tuition does not include  
	 	 lodging	or	some	meals.	
  Separate fees apply depending  
	 	upon	options	chosen.
 Contact: Keahi Ewa
	 	kmewa@emnet.org
	 	www.sunriseranch.org/pdc

Permaculture Design Course
Southern Oregon
 Dates:   February 21-22, March 7-8, 21-22,  
               April 4-5, 18-19, May 2-3 
       Location:  Jackson Wellsprings
   Ashland, OR
   Description: This is the permaculture 
certificate	course	offered	around	the	world	
with	lots	of	local	flavor	included.	Southern	
Oregon is lucky to have lead instructor Tom 
Ward, a senior permaculturist with decades 
of experience, teaching along with Melanie 
Mindlin	and	Karen	Taylor	plus	special	guests.		
Siskiyou Permaculture holds the PDC in a 
spacious classroom where participants learn 
to apply regenerative permaculture principles 
and patterns to design an integrated home-
stead, energy and water systems, animals, 
gardens, appropriate technology, forestry, and 
healthy	communities.		Certification	is	through	
the	Cascadia	Permaculture	Institute.
   Instructors:  Tom Ward, Karen Taylor,  
   Melanie Mindlin and   
   special guests    
    Cost:  $675, no food or lodging  
  included; camping available   
  for a separate fee
     Contact: Siskiyou Permaculture,   
   541-482-7909
	 	 	siskiyoupermaculture.com																				

Earth Activist Training
British Columbia
 Dates: May 1-17
 Location:	O.U.R.	Ecovillage	
  Vancouver Island, BC
   Description:	O.U.R.	Ecovillage	is	proud	
to host this two-week permaculture design 
certificate	course	with	a	focus	on	organizing	
and activism, and a grounding in earth-based 
spirituality.	Learn	how	to	heal	soil	and	cleanse	
water, how to design human systems that 
mimic natural systems using a minimum of 
energy and resources, and creating real abun-
dance	and	social	justice.	Explore	the	strategies	
and organizing tools we need to make our 
visions real, and the daily practice, magic, and 
rituals	that	can	sustain	our	spirits.	Participa-
tory, hands-on teaching with lots of ritual, 
games, projects, songs, and laughs along with 
an	intensive	curriculum	in	ecological	design.
 Instructors: Starhawk, Charles Williams,  
	 	and	guests.
 Cost:  $1,200 USD tuition only;  
  $1,970 includes lodging,  
	 	meals,	camping.
 Contact: O.U.R.	Ecovillage
  250-743-3067
	 	 info@ourecovillage.org
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29th Annual
Permaculture Design Course
Colorado
 Dates: June 15-26 
         Location:  CRMPI, Basalt, CO
 Description: The CRMPI Permaculture De-
sign Course is designed to give the participant 
an understanding of the essential elments and 
ideas of permaculture so that they can better 
design and engineer sustainable systems, 
including forest gardens, greenhouses, and 
other	permaculture	endeavors.	Study	per-
maculture with a world-renowned group of 
teachers who imbue their work with rich 
depths	of	life	wisdom.	Experience	one	of	the	
finest	permaculture	demonstrations	in	North	
America.	Thirty	years	of	organic	cultivation,	
state of the art, low energy-use greenhouses, 
mature forest gardens, rainwater catchment, 
composting toilets, passive and active solar 
and small animal husbandry are all on display 
along with vigorous and healthy polyculture 
systems,	all	at	7,200’	elevation.	Camping	in	
the fresh mountain air and delicious organic 
food	are	included.	
 Instructors: Adam Brock, Jerome 
  Osentowski, Avery Ellis, and  
  Kelly Simmons
     Cost: $1,775, requires a non-
  refundable deposit of $400
 Contact:	www.crmpi.org

Permaculture Design Course
Arizona
 Dates: February 7-8, 14-15, 28-March 1, 14-15, 21-22
 Location: Tucson, AZ
 Description: This permaculture course covers all aspects of sustainable design with a south-
west	drylands	flavor,	including	a	balance	of	hands-on	experience,	classroom	time,	and	design	
practicum.	Dynamic	exercises	encourage	pattern	recognition,	noticing	the	links	between	plants	
and	animals,	climate,	and	landforms	that	make	up	natural	ecosystems.	The	course	focuses	on	
dryland	communities	with	a	strong	urban	and	semi-rural	emphasis.
 Instructors: Brad Lancaster, Dan Dorsey, Leona Davis, Kendall Kroesen, Barbara Rose,  
  Josephine Thomason, Kate Tirion
 Contact: 520-624-8030
	 	dorsey@dakotacom.net
	 	www.sonoranpermaculture.org

Permaculture Design Course
Chicagoland
 Dates:	3	weekends,	Sept.	-	Oct.
 Location: Naperville, IL
 Description: People have become increas-
ingly concerned with the resiliency of our 
food, water, energy, and economic systems 
and are looking for personal and community 
security.		Explore	permaculture	design	in	the	
Chicago	suburbs	and	at	McDonald	Farm.	
Our course covers the design principles, prac-
tical skills, and invisible structures which will 
lead	to	greater	resilience	for	all	communities.	
This course is aimed at professional planners, 
architects, and public servants interested in 
permaculture	design,	public	welcome.	
 Instructors: Peter Bane, Rhonda Baird
 Contact:	Michelle	Hickey
  The Resiliency Institute
																				contact@theresiliencyinstitute.net
	 	theresiliencyinstitute.net/pdc/

Permaculture Design Course
Indiana
 Dates: May 31-June 14
 Location: Paoli, IN
 Description: Explore permaculture design 
by day, make music in the woods in the 
evenings	with	your	fellow	students.	This	per-
maculture design course includes and expands 
upon the traditional curriculum including 
working with soil, water, forests, buildings, 
energy,	economics,	and	much	more.	
 Engage your study of permaculture with 
an experienced teaching team sharing their 
own experiences with villages, community 
organizing, nature connection, homestead life, 
and	more.	Live	in	a	more	resilient	world!	
 This course is available for credit through 
Indiana	University.	
 Instructors: Peter Bane, Keith Johnson,  
  Rhonda Baird and guests
 Contact: Andy Mahler
  971-322-4400 
	 	andy@lazyblackbear.org

Kinstone Academy
Wisconsin

         Location:  Fountain City, WI
 Contact: 608-687-3332
	 	 info@kinstonecircle.com
	 	www.kinstonecircle.com

Permaculture Design Course
 Dates: August 5-16
 Description:  This course provides a 
comprehensive introduction to permaculture, 
exceeding	the	international	standard.	Special	
attention is given to climatic zones represented 
by	course	participants.	Come	ready	to	learn	by	
doing! 
 Instructors: Wayne Weiseman
     Cost: $1,240	bef.	4/22;	$1,380	after

Advanced Design Course
 Dates:	Mar.	29-Apr.	4	or	Sept.	12-18
 Description:	Gain	the	skills	and	confidence	
needed to take your design skills beyond 
your	own	backyard.	We	will	teach	you	how	
to design property infrastructure, the built en-
vironment, work with animals and plant, and 
merge	all	elements	into	a	designed	landscape.	
This course requires a 7-day session and an 
independent	design.	PDC	certificate	required.
 Instructors: Wayne Weiseman
     Cost: $895 before 2/15 or 8/1;  
	 	$995	after.

Permaculture Teacher Training
 Dates:	Mar.	21-27	or	Oct.	12-18
 Description:  There is a pressing need for 
experienced	and	well-trained	instructors.	We	
have	identified	areas	of	training	and	effective	
methods of bringing permaculture design to 
our	students.	Key	skills	and	proficiencies	are	
covered.	Students	must	have	their	PDC	certifi-
cate	to	participate.	
 Instructors: Wayne Weiseman
     Cost: $895 before 2/7 or 8/31;  
	 	$995	after.

Advanced Permaculture Design
Great Lakes Region
 Dates: November 8-13 
         Location:  Michigan-Ohio, TBD
 Description: Take your permaculture train-
ing	to	a	professional	level.	Build	confidence	
practicing advanced design frameworks with 
earnest	colleagues	and	top-notch	practitioners.	
We will cover water collection and manage-
ment, earthworking, and plant palettes in 
depth with an emphasis on patterning in de-
sign.	The	focus	of	serious	Pc	design	in	this	era	
is the construction of self-reliant local econo-
mies, and this course will offer guidance in 
deepening community capacities across visible 
and	invisible	fronts.	Learn	resource	invento-
ries	and	how	to	identify	unfilled	niches	in	your	
region.	We	will	practice	land	surveying	and	
professional level graphic design for presenta-
tion,	and	address	organizing	a	consultancy.
 Instructors: Peter Bane, Karryn Olson-
Ramanujan,	Jono	Neiger,	and	guests.
     Cost: $900, $800 if paid in full 
by	Oct	1.	Non-refundable	deposit	of	$200.	
Payment	plans	available	for	help	with	tuition.	
Meals	and	lodging	included.	PDC	required.
 Contact: Peter Bane 
PO Box 5516, Bloomington IN 47407; 
812-335-0383;	pcactivist@mindspring.com;	
www.permacultureactivist.net
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I,1 July ‘85 Permaculture in Oz	 I,2	 Nov.		‘85	Fruit & Nut Trees
II,1	 Feb.	 ‘86	 Garden Design II,2 May ‘86 IPC-2 & Pc Courses
II,3	 Aug.	‘86	 2nd Int’l Pc Conference 
II,4	 Nov.	‘86	 Fukuoka,	Keyline,	Genetic	Conservation,	City	Farms,	Oceanic	Pc
III,1	Feb.	 ‘87	 Networking,	Natural	Farm’g,	D-Q	Univ.,	Children’s	Permaculture
III,2 May ‘87 Wild Land Restoration	 III,3	Aug.	‘87	 Annual Planting Cycle
III,4	Nov.	‘87	 Trees for Life	 IV,1	Feb.	‘88	 Marketing Pc Products
IV,2	May.	‘88	 Urban-Rural Links, Economics & Community Development
IV,3	Aug.	‘88	 Social Forestry, Gabions,	Jap.	Org.	Ag.,	Producer/Consum.	Coops
IV,4	Nov.	‘88	 Multi-Story Tree Crops, Greening	Dominican	Repb.,	Runoff	Gdns
V,1	 Feb.	 ‘89	 Permaculture: A Designers 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	 Earthworks & Water Conservation: Small Dams, Ponds, Keyline
VI,1	Feb.	 ‘90	 Household Greywater Systems, Soil Imprinting  ($5 each to here)
VI,2	May.	‘90	 Insectary Plants, more Greywater, Land Use for people “     
VI,3	Aug.	‘90	 Water: Forests & Atmosphere, Catchment, Pond Design
VI,4*Nov.	‘90	 Urban Permaculture: EcoCity	Conf.,	Soil	Detox,	Suburbs	&	Pc
#23 May ‘91 Politics of Diversity, Greenhouse Market Gdn, Pc in Nepal
#24	 Oct.	 ‘91	 Creativity in Design: Case Studies, Index to Issues #1-23   $5
#25	 Dec.	‘91	 Design for Community: CSAs Restoring Forests, Garden Ecology
#26*May ‘92 Soil: Our Past, Our Future, Fertility, Worms, Cover Crops
#27*Aug ‘92 Integrating Pc: Deconstructing Utopia, Grassroots Organizing, 
   Garden Polyculture, Pattern Learning, Living Fences
#28*Feb.	 ‘93	 Structures: Comm’ty Dsgn, LETS, Industry, Strawbale/Timber-framing
#29/30* Jul.	‘93 Networks: Media Revw, Rural Reconstructn, Leaf Concentrate, Comm’ty 
   Food, Palestine Pc, Do-Nothing Educ, Feng Shui, Pc Academy
#31*May ‘94 Forest Gdng:	Energy	&	Pc,	Mushrm	Cultvn,	Robt.Hart’s	F.G.,	Spp	for	
	 	 	 No.	Cal.,	Alders,	Agroforestry:	Belize	&	China,	Honeylocust,	N-fixers
#32*Apr.	 ‘95 Animals & Aquaculture: Animal Polyculture, Sm-scale Cattle, 
   Goat Dairy, Keyline, Feral chickens, Bee Plants, Constructed Wetlands
#33	 Dec.	‘95	 Cities & Their Regions: Green	Cities,	L.A.	Ecovillage,	MAGIC	Gdns,
   CoHousing,	Micro-Enterprise	Lending,	Suburban	Conversion		$5
#34 June ‘96 Useful Plants: Bamboo Polyculture, Medicinals, Pest Control, Root 
   Crops,	Oaks,	R.	Hart’s	F.G.,	Russian	Plants,	Regl.	Plants,	Sources	$5
#35	 Nov.	‘96	 Village Design: Pattern	Language,	Consensus	Democracy,	Conflict,	
   Historic	&	New	Villages,	Planning	for	Tribe,	Village	Economics	$5
#36*Mar.	‘97	 Climate & Microclimate: Climate Change, Windbreaks, Low-Tech Sun
   Locator,	Drylands,	Cool	Slopes,	Straw-Clay	Bldg.	Round	Beehive,	Water	Catch.
#37	 Sept.	‘97	 Tools & Appropriate Technology: Dowsing, Workbikes, Scythes,
   Japanese Saws, Nursery, Ferrocement, Greywater, A-frame & 
	 	 	 Bunyip	Levels,	Ram	Pump,	Solar	Toilet,	Log	Yoke,	Cookstoves

#38*Feb.	 ‘98	 Economic Transformation: Speculation, No Middle Class, Coops
   WWOOF,	Global	Warm’g,	Hol.	Fin.	Plan’g.	Land	Use,	Adopt-a-Hive
#39	 Jul.	 ‘98	 Knowledge, Pattern & Design: Pc Way of Seeing, Native Consvn
   Sand Dunes, Language-Worldview-Gender, Patterning Process,
	 	 	 Land-Use	Planning,	Teaching	Pc,	Vietnam,	Holmgren	on	Pc
#40*Dec.	‘98	 New Forestry: Regl.	Devl.,	Horselogging,	Menominee	Reservatn,
   Forest	Investing,	Restoratn,	Old	Growth,	Homestead	Tenure,	Forest 
   Soils,	Forest	Farmg,	Woody	Agric.,	Rainforests,	Windbreaks,	Coppice
#41*May ‘99 Natural Building: Oregon Cob, Cordwood, Bamboo, Thatch, Ethics,
   High	Winds,	Origins	of	Conflict,	Greenhouses,	Ponds,	Adobe,	Road
   Bldg,	MicroHydro,	Living	Bldgs.,	Under	$20K	Houses,	Dreams
#42	 Dec.	‘99 Self-Reliance & Community Cooperation: Co-Intelligence & Self-
   Orgn.,	Archetype	Dsgn,	Sovereignty,	Samoa,	Mondragon,	Natural
	 	 	 Hous’g,	Comm.	Gdns.,	Zone	0,	Solar	Electric	Tractor,	Beekeeping
#43*June ‘00 Food & Fiber: Hunger,	Ferments,	Seasonl	Salad,	Heirlooms,	Fencing
   Self-Fertile Gdns, Rice Revoltn, Cold-Climate Food, Edible Insects,
   Chilies,	Food	Origins,	Garlic,	Ethnobotany,	Wild	Food,	Bamboo,	Hemp
#44	 Nov.	‘00 Earthworks & Energy: Spreader	Drain,	Horse	Swales,	Earth	Dams,	
   Machinery,	Carpet-lined	Ponds,	Constr.	Wetlands,	Biogas,	Windmills
#45	 Mar.	‘01 Medicine & Health: World	&	Self,	Healthy	Home,	Designing	Care,
	 	 	 Ayurveda,	Agents	of	Decay,	Comn.	Health	Centres,	Women	Trad.	Med.
   4th	World	Apothecary,	Healing	Weeds,	Medicnl	Crops,	Hawaiian	Bot’ls
#46 July ‘01 Good Work & Right Livelihood: Pc Golf Course, Downsize Cost of 
   Living, New Forest Economy, Energy Currency, Buddhist Mktg, End 
   Wage Slavery, What’s Surplus?, Urban Community, Enterprise Facil’n
#47 June ‘02 Watersheds: Water4Sale, Basins o’Relations, Watershed Devl, Gabions, 
   Urban	Runoff,	Beavers,	Skywater	Ctr,	Consvn.	Investmt,	Peat	Bogs,	Rabbits
#48*Sept ‘02 Making Changes: Co-Intelligent Activism, Webs of Power, Urban
	 	 	 Food,	How	to	Change,	Teaching	for	Change,	Global	Transform’n,	
   City Repair, Escaping Job Trap, Argentine Recovery, Costa Rica Pc
#49	 Dec.	‘02	 Where is Permaculture?	Land-Rent	Reform,	10	N.	Amer.	Sites,	Cuba	Ag,	
   Rainbow	Vall.	NZ,	Cacti/Succulents,	Animal	Self-Meds,	Challenge2Pc
#50 May ‘03 Ecosystems:	Holmgren	on	Pc	Mvmt,	Hazelip	&	Syng.	Ag,	Chestnuts/
   Pigeons,	Oak	Savannas,	Root	Crop	Polycultures,	Alders,	Fungal	Ecosys.
   Humans	&	Wilderness,	Indoor	Ecosystems,	Humid	Tropics
#51 Jan ‘04 Trad’l. Knowledge & Regeneration: Cataclysm & Collective 
   Memory, Genome Wisdom, Waru Waru, Biosculpture, 
   Inuit Medicine, Fermented Stimulants
#52 May ‘04 Aquaculture: EcoAquac,	Fish4Health,	Dowsing,	Pond	Design,	
	 	 	 Greywater	Biotreatment,	N.	Amer.	Polyculture,	Manage	for	
   Native Spp, Integrated Village Fisheries, Vietnam
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Permaculture Design Course
Northeast
 Dates: July 17-30
         Location: Sirius Ecovillage 
  Amherst, MA
   Description: Sowing Solutions Permacul-
ture Design Course and Training! Gain hands-
on ecological design experience alongside 
leading permaculture designers and educators 
at a renowned ecovillage in the northeastern 
US! Tuition includes organic meals; Course 
details	are	at	www.PermacultureSeries.org
 Instructors: Kay Cafasso, Keith Zaltzberg,  
	 	Ryan	Harb,	Walker	Korby,		
  Conner Stedman, and 
  special guests
     Cost: $1,350-$1,600 sliding scale;  
	 	 includes	organic	meals.
 Contact:	www.permacultureseries.org

Permaculture Design Course
Northeast
 Dates: March 6-9, 27-29; April 18-20, 
         Location:  Sirius Ecovillage 
  Amherst, MA
   Description: Gain hands-on ecological design experience alongside leading permaculture 
designers & educators at a renowned ecovillage in the northeastern US!
 Studying permaculture at an ecovillage offers you a chance to witness existing and proven 
permaculture	strategies	and	techniques.	At	Sirius	you’ll	learn	firsthand	about	four-season	green-
houses, naturally built homes, forest gardens, raised bed vegetable CSA, community process and 
decision	making,	conflict	resolution	practices,	food	storage,	renewable	energy	systems,	biochar	
and soil improvement strategies, waste recycling, compost and aerated compost tea, and the list 
goes on! A permaculture design course at the ecovillage offers students an opportunity to assess 
well	established	systems	and	learn	from	them.
 Instructors: Kay	Cafasso,	Keith	Zaltzberg,	Ryan	Harb,	Walker	Korby,	Conner	Stedman,	and	
  special guests
     Cost: $1,250-$1,500	sliding	scale;	includes	organic	meals.
 Contact:	www.permacultureseries.org
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#53	 Aug.	‘04 Education: Lifelong Learning, Edge-ucation, Albany Free Schl, 
   Indigenous	Ed.	&	Ecology,	Ecocentric	Pedagogy,	School	Gardens
   & Dances, Ecology of Learning, Brain Gym
#54	 Nov.	‘04	 Fire & Catastrophe: Design Beyond Disaster, New Opportunities
   Globalizatn, Invasion Biology, Street Orchards, Community Food
   Security, Floodwaters Rising, Disrupted Climates
#55	 Feb.	 ‘05	 Learning from Our Mistakes: Petrol Dependcy, Village Design, 
   Australian Lessons, RTFM!, Trial&Error, Forestry Experiments, 
   Owner-Bldr, 10 Mistaken Ideas in Pc
#56 May ‘05 Tree Crops & Guilds: Pine Nuts, Tree Vege, Acorns, American 
   Chestnut,	Honeylocust	Silvopasture,	Broadscale	Agroforestry,	
   Bamboo, Willow, Social Forestry
#57	 Aug.	‘05	 20th Anniv.: Challenges	&	Changes,	USA	Pc,	Hawai’i	Retrospect,	Perma-
   tecture,	Pc’s	Soft	Edge,	Gaia	U,	PINC,	Oil	Depl,	IPC-7,	Retrofit	Suburbs
#58	 Nov.	‘05	 Urban Pc: Urban/Rural Futures, City Zones & Sectors, Growing 
	 	 	 Food,	Detroit	Visionaries,	Rebldg.	New	Orleans	&	Everywhere,
	 	 	 Transforming	a	Military	Base,	Workers	Co-op,	Energy	Descent.
#59	 Feb.	 ‘06	 Peak Oil: Eco-Collapse	&	Trauma,	Thom	Hartmann,	Pathways		
	 	 	 for	Energy	Descent,	How	Cuba	Survived,	Oil	&	Food,	Biofuels,	
   Algae for Fuel, Relocalize
#60 May ‘06 Land Use Past & Present: Sust.Ag	an	Oxymoron?,	Negev	
   Bedouin,	East.	Woodlands	AgroForestry,	Pc	Heals	in	India,	
	 	 	 Arocsanti,	Pop.	Growth/Land	Hunger,	Mexican	Reforestation
#61	 Aug.	‘06	 Unseen Kin-doms: Observation as Design Tool, Soil Food Web,  
   Bees,	Mycelial	Internet,	D-I-Y	Mycorrhizal	Inoculum,	Cover	Crops	 
   as Bee Forage, Earth Energies, Local Currencies, Dead Zones
#62	 Nov.	‘06	 Art of Permaculture: Painting, Writing & Pc, Ecoartists, Art,  
   Activism & Cmty, Street Theatre, Art & Bioremediation, Living   
   Willow, Body as Zone 0, Art of the Found, Water Magic
#63	 Feb.	 ‘07	 Building & Technology: How	to	Dwell?	Natural	Bldg	&	the		 	
   Law, Bldg Code, Strawbale in China, Cob in Armenia, Integrated  
	 	 	 Solar	Heating,	Cooking,	Pumping,	Nation-Scale	Pc	in	Brazil
#64 May ‘07 Waste = Food: Throwaway Econ, Strategy of Salvage, Peak Soil,
   Pigs & Waste Mgmt, Bikes, Soil & Garbage, Farm as Organism, 
   Opportunistic Plants? Simple Biodigester, Vermiculture
#65	 Aug.	‘07	 Climate Change: Shrinking Seas, Forests’ Role in Climate,   
   Urban Forests,	Making	Trees	Pay,	Rainwater	Harvesting,	Indoor		
   Gardens, Water Filtration, De-Stabilizing Climate
#66	 Nov.	‘07	 Animals in Design: Jumbo Shrimp, Pawpaw Patch, Alpaca, Insects  
   as	Food,	Integrated	NH	Farm,	Pastured	Poultry	&	Rabbits,	Urban	Live-
   stock, Predator Restorat’n, Bees, Complementary Animals, Agrichar
#67	 Feb.	 ‘08	 Kids in Pc: School as Ecosystem, Pc Education, Gardening Kids, 
	 	 	 Pc	to	H.S.	Students, Tlaxcalan Kids Make Seedballs, Fostering 
	 	 	 Research	Skills,	Bottled	Water	Boycotts,	Feeding	8	Billion.
#68 May ‘08 Plants on the Move: Rethinking Non-Natives, Forest Migration, 
   Black Walnuts, Saving Seed Savers, Grow a Community Gdn, 
	 	 	 N’hood	Greening,	Healthy	Honeybees,	Biofuels	&	Food	Prices
#69	 Aug.	‘08	 Permaculture at Home:	Hawai’ian	Cmty,	London	Forest	Gdn,	
	 	 	 Suburban	Renaissance,	Calif.	Campus,	Phila.	Orchards,	Drinking	
   Roofwater,	Floating	Island	Bioremed.,	Bike	Transport,	Miss.	Pc
#70	 Nov.	‘08 Ethics at Work: BAU	is	the	Enemy,	13	Princ.	of	People	Care,	Pc		
   in Business, Ecovillages, White Man in India, Uganda Boarding   
   School, No	Waste,	Qual.	Control,	City	Farming	w/Runoff,	Amaranth
#71	 Feb.	 ‘09 Earthworks: Hopewell	Mound	Water	Mgmt,	Belize,	Keyline,	Road	&	Dam	
   Bldg.,	NW	AgroFor,	Pc&Landscape	Arch,	Earthbag	Bldg,	Low-Watt	Fridge
#72 May ‘09 The View from Abroad: War, Oil & Snails in Nigeria, Green Tech 
	 	 	 Future,	Ethiopian	Water	Mgmt.,	Shrinking	Forests,	Food	Exploration	
   in Caucasus, Maya Agroforestry/Biochar, Pc to Trinidad, 
#73	 Aug.	‘09 Bioregionalism:	New	Paradigm,	Rocky	Mtn.	Wildlands,	Wild	
   Elephants,	Organizing	Houston,	Heirloom	Seeds,	L.A.	Gdns,	Reclaim. 
   Commons,	Transition	Hohenwald,	Tenn.,	BioCongress	Saga

#74	 Nov.	‘09		 Energy Descent:	In	the	Home,	Transition	Communities,	Pc	in	
   Mexico, Biochar, US Consumption Dropping, EcoTechnic Future, 
   No More Throwaway Economy, Making Fuel Alcohol
#75		Feb.	‘10			Local Food:	A	City	&	Regl.	Food	System,	Working	Family	on		 	
	 	 	 5Ac,	CSAs	&	Wild	Foraging,	City	Backyard	Gdng.,	Food	Bank			
	 																	Gdns	&	Orchards,	Salt	Collecting,	Regional	Staples,	City	Grains.
#76 May ‘10  Soil Fertility: Permaculture Way of Soil, Biochar, Sheet Mulch, 
	 	 	 Hawai’ian	Soil	Farming	w/	Worms,	Demystifying	Humanure,		 	
   Urine Fertilizer, Crop Rotations, Mushrooms Build Soil
#77	 Aug.	‘10		 Eco-Nomics: Measuring Many Forms of Capital & Quality of   
   Life, Bob Swann & Invisible Structures, Bioshelter Market Gdn,  
	 	 	 Green	Collar	Economy,	Pc	&	Finance,	Pc	Inst.,	Cert.	&	Diplomas
#78	 Nov.	‘10  Water Wise: Restoration Engineering, Watershed Relations, 
   Colorado Runoff Gdns, Cisterns in Saudi Arabia, Energy Use &   
	 	 	 H2O,	Trad’l.	Mexican	Catchment,	Rooftop	Garden,	Home	Water	
#79	 Feb.	‘11		 The Urban Frontier: Indoor	Denver	Farm,	Rooftop	Food,	Home	
   town Returns, Urban Ecovillage, City Bees, Urban Pc Projects,   
   Start Pc Farming: Mark Shephard, Index to issues #24-40.
#80 May ‘11  Designing for Disaster: Collapse Mitigation, Global Storming,   
   Responding to Major Events, Stabilizing the Climate, Self-Care,  
   Ensuring Food Supplies, Living Through Drought
#81	 Aug.	‘11		 Hidden Connections in the Garden: Neighborhood Gdn, Urban  
   Ag on Empty Lots, Food=Land Access, Indigenous Practices,   
   Seeds, Deep Raised Beds, Greenhouses, Urban Wild Edibles
#82	 Nov.	‘11		 Growing Staple Crops: Broadscale Farming, Local Grain &   
	 	 	 Mkts,	Non-Tillage	Beans/Corn,	Pigs	and	Potatoes,	Rice	in	Vt.	 	
	 	 	 Perennial	Staples	-	Pt.	1,	Garden	Farming,	Acorns	&	Chestnuts.	
#83	 Feb.	‘12		 The Economy of Wood: Polewood, A Northwoods Economy,   
   Basketmaker’s Landscape, Ligurian Alnoculture, Wood as Fuel,   
	 	 	 Clearing	Woodland,	Black	Locust,	Perennial	Staples	-	Pt.	2
#84 May ‘12  Home and Hearth: Domestic Permaculture, Natural Building,   
	 	 	 Roundhouses,	Hearthfire,	Retrofits,	Home	Economy,	
	 	 	 Homeschooling,	Drylands	Pc,	Nova	Scotia	Homestead
#85	 Aug.	‘12		 There Goes the Neighborhood: So.	American	Neighborhood	Pro-
   jects, N’hood Pattern Language, Community Solar, Food Security, 
	 	 	 SENS	House,	Moving	Groups,	Fracking	&	Common	Rights
#86	 Nov.	‘12		 Health and Nutrition: Naturopathy Centre, Seasonal Eating, Plant  
	 	 	 Medicine,	Mushrooms	&	Vit.	D,	Herbal	First	Aid,	Campus	
   Forest Gdns, Beer, Growing Wise Children, Fenugreek
#87	 Feb.	‘13		 Weeds to the Rescue: Managing Weedy Spp, Favorite Weeds, Weed 
   Wisdom, Paulownia, Grafting onto Weed Trees, Polycultures, Bur-
   dock, Reputation of Weeds, General Index to PcA #41-58.
#88 May ‘13  Earth Skills & Nature Connection: Mentoring, Cultural Repair,  
	 	 	 Connecting	Youth	to	Nature	&	Self,	Living	with	Wild	Animals,		 	
	 	 	 Observation	Skills	&	Design,	Oyster-tecture,	Personal	Forest.	
#89	 Aug.	‘13		 Practicing Democracy: Slow Democracy, Seed Libraries, Rhode  
   Island Prosperity, Lessons from the Iroquois, Community Gardens,
   Entrepreneurship, Social Pc, Pastoralism, Sweet Cicely
#90	 Nov.	‘13		 Appropriate Technology: Technology & Culture, Zone 4 Tools,   
   Rocket	Mass	Htrs,	Solar	Pump,	Solar	Food	Dryers,	Social	Sharing 
   Software,	Oil	Presses,	Woody	Ag	Trials,	Scythes,	PV	Dbl.	Cropping
#91	 Feb.	‘14		 Seeds: Arizona Seed-Sheds, Seed Saving Primer, Leucaena, 
   Volunteer Plants in the Garden, Seeds of Cheese, Seed Banks,  
   GMOs in Uganda, General Index to Issues #59-74.  
#92 May ‘14  Stacking Functions:	Primer;	Biochar;	Commty	Gdn.;	Pc	of	Oaks	
   Nature, Culture, Self; Fodder Banking Central America; Rule of
		 	 	 Three;	Colo.	Flooding;	IPC-11;	Spp Index to PcA #41-74.
#93	 Aug.	‘14		 Experimentation-Science in Pc: Method & Theory; Dynamic 
	 	 	 Accumulators.;	Experimentation;	N-fixing	Vege.;	Biochar	&	Soil;		
   People’s Science; Malawi; Pc & Academia; Soil & Biodiversity Tests
#94	 Nov.	‘14		 Seasonal Cycles of Work:		Festivals	&	Forestry;	High	Desert		 	
	 	 	 Homestead;	Market	Seasons;	Wisconsin	Gdn.	Cycles,	Seeds;	
	 	 	 Energy	by	Seasons;	Homestead	Resilience;	Forest	Gdn.	ResearchBack Issue Prices & Ordering

$6 each ppd* • US addr. 20% discount on 5+ • Complete Set $450^^
Permaculture Activist • PO Box 5516 • Bloomington IN 47407 USA
*except:	Vol.	I,1-VI,2,	#24	&	#33-35	-$5	each;	VI,4,	#26-32,	36,	41	& 
48	-$9	ea;	#38,	40,	43,	51	-	$12	each.	^^Can./Mex.	+$70,	Overseas	+$100
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Building the Solar Economy-Due March 1
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Permaculture Design Course
Northeast
 Dates: July 10-19, and August 21-30
 Location: Mad River Valley, VT
 Description: This course offers an excep-
tional opportunity to gain hands-on applied 
permaculture skills immersed in one of 
North America’s most diverse and intensive 
permaculture	research	sites.	Participants	will	
engage with high-performance home and com-
munity	resource	systems.	These	will	be	more	
resilient in the face of problems posed by peak 
oil, climate change, environmental toxicity, 
and the inability of existing economic and so-
cial	systems	to	deal	with	such	challenges.	This	
course goes beyond the standard curriculum 
by using the skills-based trainings offered in 
Whole	Systems	Skills.	
 Instructors: Ben Falk, Cornelius Murphy, 
Erica Koch, Mark Krawczyk, and guests
 Contact: 802-343-9490 
																				erica@wholesystemshealthvt.org
																			www.wholesystemsdesign.com

Permaculture Design Course
Northeast
 Dates:  Five weekends March-July 
         Location:		Hamden,	NY
 Description:  Permaculture encourages 
systems	thinking.	It	covers	sustainable	living	
in a wide variety of landscapes and climates; 
we	will	emphasize	temperate	zones.	Our	
course includes application of permaculture 
principles to food production, home design, 
earthworks, water, and energy conservation 
and generation; it explores community and 
alternative economic models and strategies 
supporting long-term sustainable solutions 
and	abundance.	History,	theory,	ethics,	and	
founding	principles	of	permaculture.	Intel-
ligent house placement, design, and natural 
building.	Permanence	in	landscape	and	much	
more including water, energy, building, and 
invisible	structure	work.	
 Instructors: Andrew Philips, Maria   
  Grimaldi, Kyle Murray, Erika  
	 	Medina,	Dr.	Nancy	Eos,	
  Cynthia Robinson, 
  Cameron Kelly
     Cost: $220/weekend
 Contact: 917-771-9382
	 	greenman124@yahoo.com
	 	www.hancockpermaculture.net

Permaculture Design Course
Northeast
 Dates: April 5-17
         Location:		Waitsfield,	VT
 Description:  This 80+ hour Permaculture 
Design	Certification	course	imparts	a	positive	
and empowering vision for social and ecologi-
cal	transformation.	We	will	train	you	to	be	a	
permaculture consultant who can apply the 
permaculture principles to a diversity of land-
scapes, scales and issues from rural to urban, 
and	temperate	to	tropical	environments.
 This course is ideal for motivated 
individuals—including community leaders 
and	professionals	in	the	fields	of	architecture,	
planning,	ecology,	and	education.	Come	be	
inspired by the possibilities of today and learn 
how	to	redesign	your	world.
 Instructors: Andrew Faust, Mark 
  Krawczyk, Lisa DePiano,  
  Chris Jackson, Lizabeth Moniz
     Cost: $1,750
 Contact: 888-496-5541
	 	www.yestermorrow.org

Permaculture Design Course
Northeast
 Dates: July 19-31 
         Location: Johnson, VT
 Description: Unlike many other Permacul-
ture Design courses students work to create 
both collaborative and individual designs, af-
fording the opportunity to practice the design 
process twice, work with real-world clients 
and sites, as well as developing ideas for their 
own	sites,	bioregions,	and	specific	interests	
with	professional	guidance.					 	
   Instructors:  Keith Morris, Mark 
  Krawczyk, Alissa White, 
  Lisa DePiano 
 Contact: 
																		www.prospectrockpermaculture.org

Permaculture 
Practitioner Training 
Tennessee
 Dates: April-October or May-August 
         Location: Summertown, TN
 Description: Experience what it is like to 
live by the ethics and principles of permacul-
ture	on	a	day-to-day	basis.		Learn	many	as-
pects of homesteading and practical permacul-
ture	skills.
 Instructors: Cliff Davis, Jennifer Albanese 
 Contact: Spiral Ridge Permaculture
																			info@spiralridgepermaculture.com
																			www.spiralridgepermaculture.com/
             practitionertraining/

5th Annual
Permaculture Design Course 
Tennessee
 Dates:	5	wkds.,	March,	April,	May	
         Location:  Spiral Ridge, 
  Summertown, TN
 Description: Permaculture is a design 
approach that uses ecological principles to 
create regenerative human communities that 
are harmoniously woven into the environ-
ment and that have the diversity, stability, 
and	resilience	of	natural	ecosystems.	Course	
will cover: Permaculture principles and eth-
ics, professional ecological design process, 
holistic management, base mapping, reading 
the landscape, pattern and pattern application, 
water harvesting, swale building, zone-and-
sector analysis, climate and microclimate, land 
access, community building, plant guilds, food 
forests and agroforestry, principles, strategies 
and techniques, nature awareness, soil build-
ing and sheet mulching, pond management 
and ecology, earthworks and natural building, 
greywater systems, bioremediation, renewable 
energy systems, forest management, water-
shed	management,	and	much	more.
 Instructors: Cliff Davis, Jennifer Albanese,  
  and guest instructors
 Cost: $1,050, or after 2/21 $1,150;
   covers camping and some  
	 	food.
 Contact: Spiral Ridge Permaculture
																			info@spiralridgepermaculture.com
																			www.spiralridgepermaculture.com/
             practitionertraining/

Earth Activist Training
Northeast
 Dates: May 31-June 14
         Location: Rowe, MA
 Description: Learn how to heal soil and 
cleanse water, how to design human systems 
that mimic natural systems, using a minimum 
of energy and resources while creating real 
abundance	and	social	justice.		
 Explore the strategies and organizing tools 
we need to make our visions real, and the dai-
ly practice, magic, and rituals that can sustain 
our	spirits.	Participatory,	hands-on	teaching	
with lots of ritual, games, projects, songs, and 
laughs along with an intensive curriculum in 
ecological	design.
 Instructors: Starhawk, Charles Williams,  
  with Dave Jacke
     Cost: $1,650-$1,950 sliding scale,  
	 	 includes	food	and	lodging.		
  Some worktrade and 
  scholarships available for  
  those working for social and 
	 	food	justice.
 Contact: 1-800-381-7941
																							earthactivisttraining@gmail.com
	 	www.earthactivisttraining.org
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February 7-8, 14-15, 28-Mar. 1, 14-15, 21-22. 
Tucson, AZ. Permaculture Design Course. 
520-624-8030,	dorsey@dakotacom.net.
February 17th. Online. Orientation for 
Diploma and Degree Candidates. Gaia 
University.	info@gaiauniversity.org.	www.
gaiauniversity.org.
February 21-March 5. BELIZE. Permacul-
ture Design Course.	info@mmrfbz.org,	
mmrfbz.org.				
Feb. 21-22, Mar. 7-8, 21-22, Apr. 4-5, 18-19, 
May 2-3 . Jackson Wellsprings, Ashland, 
OR. Permaculture Design Course. Siskiyou 
Permaculture.	541-482-7909.	siskiyouper-
maculture.com.
February 23-28. JAMAICA. Permaculture 
Design Course. Faheema Luqman, +44-743-
207-2677. blueparadisefarms@gmail.com. 
March 2015. Online orientation for Diplo-
ma and Degree Candidates now offered in 
Spanish. Gaia University Latina. javiera@
gaiaulatina.org.	www.gaiaulatina.org.	
March, April & May Weekends. Summer-
town, TN. Weekend Permaculture Design 
Course.	Spiral	Ridge	Permaculture,	www.
spiralridgepermaculture.com/events/.	info@
spiralridgepermaculture.com.
March-July, five weekends. Hamden, NY. 
Permaculture Design Course.	917-771-9382.	
greenman124@yahoo.com.
March 6-9, 27-29, April 18-20. Amherst, 
MA. Permaculture Design Course.	www.

Calendar

permacultureseries.org.
March 21-27. Fountain City, WI. Permacul-
ture Teacher Training.	info@kinstoneacad-
emy.com.	608-687-3332.	
March 21-29. Rancho Mastatal, COSTA 
RICA. Solar Electricity for the Developing 
World. Ian	Woofenden.	Ian@renewable	real-
ity.net.	360-770-1520.	www.ranchomastatal.
com.	
March 29-April 4. Vancouver Island, BC. 
Permaculture Teacher Training.	info@
ourecovillage.org.
April-October & mid-May - mid-
August. Summertown, TN. Permacul-
ture Practitioner Training. Spiral Ridge 
Permaculture,www.spiralridgepermaculture.
com,	info@spiralridgepermaculture.com
April 5-17. Waitsfield, VT. Permaculture 
Design Course. 888-496-5541.
April 11-19. Americus, GA. Permaculture 
Design Course	at	Koinonia	Farm.	info@koi-
noniafarm.org.	Bren	Dubay	at	229-924-0391.
April 12-24. COSTA RICA. Permaculture 
Design Course.	727-495-6145,	cathy@
growpermaculture.com.	www.growpermacul-
ture.com.			
May 1-17. Vancouver Island, BC. Per-
maculture Design Course/Earth Activist 
Training. info@ourecovillage.org.
May 15-July 3. Vancouver Island, BC. 
Natural Building Series.	info@ourecovillage.
org.
May 20-24. Vancouver, BC. Permaculture, 
Natural Building, and Community Collo-
quium.	info@ourecovillage.org.
May 23-August 14. Asheville, NC. Permacul-
ture School: Design Ecology & Living Skills, 
Contact:	info@ThePermacultureSchool.org.	
www.ThePermacultureSchool.org.								
May 31-June 14. Paoli, IN. Permaculture 
Design Course. Andy	Mahler,	andy@lazy-
blackbear.org.
June 3-7. Fountain City, WI. Plants in 
Permaculture.	info@kinstoneacademy.com,	
608-687-3332.	
June 5-7. Midwest Women’s Permaculture 
Gathering. shelteringhills@gmail.com.
June 15-26. Basalt, CO. Permaculture De-
sign Course.	www.crmpi.org.	970-927-4158.
July 5-August 2. Quail Springs, CA. Per-

Permaculture Design Course
Southeast
 Dates: April 11-19 
         Location:  Koinonia, Americus, GA
 Description:	Join	us	for	this	eight-day	course	and	earn	your	certification	in	permaculture	
design.	Wayne	Weiseman	(www.permacultureproject.com)	returns	to	Koinonia	Farm	to	teach	the	
course.	Wayne’s	course	is	one	of	our	most	popular	offerings	at	the	farm.	Read	a	full	description	
of	the	course	at	www.koinoniafarm.org	and	register	online.	Pre-course	webinar	work	required.
 Instructors: Wayne Weiseman
     Cost: $1,300	includes	lodging	and	all	meals.
 Contact:	Bren	Dubay,	229-924-0391,	bren@koinoniafarm.org,	www.koinoniafarm.org

maculture Design Course + Apprenticeship. 
805-649-8179.	ana@regenerativeearth.com.
July 9-27. Vancouver, BC. Earthship-
Inspired “Mini-Ship” Workshop.	info@
ourecovillage.org.
July 10-13. Basalt, CO. Greenhouse Work-
shop. www.crmpi.org.
July 14-17. Basalt, CO. Forest Garden 
Workshop. www.crmpi.org.	
July 10-13. Basalt, CO. Aquaculture/Grey-
water Workshop. www.crmpi.org.
July 10-19 & August 21-30. Mad River 
Valley, VT. Permaculture Design Course. 
802-343-9490,	erica@wholesystemshealthvt.
org,	www.wholesystemsdesign.com.
July 11-24. Santa Cruz Island, Reserva Pa-
jaro Brujo, Galapagos Islands. Permacul-
ture Design Course.	office@terra-genesis.
com,	www.terra-genesis.com,	PO	Box	626,	
Stone	Ridge,	NY	12484.
July 17- July 19. Sirius Ecovillage near 
Amherst MA. Permaculture Design Course.		
www.PermacultureSeries.org.
July 19-31. Johnson, VT. Permaculture 
Design Course.	www.prospectrockpermacul-
ture.org
July 26-August 8. Ashland, OR. Permacul-
ture Design Course.	541-201-2688,	courses@
sopermaculture.org,	www.sopermaculture.org.
August 5-16. Fountain City, WI. Permacul-
ture Design Course.	info@kinstoneacademy.
com.	608-687-3332.	
September 12-18. Fountain City, WI. 
Advanced Permaculture Design. Plants in 
Permaculture.	info@kinstoneacademy.com,	
608-687-3332.	
October 1-4. Fountain City, WI. Permacul-
ture Earthworks/Access & Circulation 
Workshop.	info@kinstoneacademy.com.	
608-687-3332.
October 12-18. Fountain City, WI. Per-
maculture Teacher Training. info@kin-
stonecircle.com.	608-687-3332.	
September-October. Naperville, IL. Week-
end Permaculture Design Course. Michelle 
Hickey,	The	Resiliency	Institute.	contact@
theresiliencyinstitute.net.	
Fall 2015. Online. Orientation for Diploma 
and Degree Candidates.	Gaia	University.	
info@gaiauniversity.org.	www.gaiauniversity.

Permaculture School
Southeast
 Dates: May 23-August 14 
         Location:  Asheville, NC
 Description: Permaculture School is a 
rigorous, 12-week, college-level program for 
students	who	want	to	learn	more	in	the	field	of	
Permaculture.	Embody	it.	Understand	how	it	
fits	into	your	life.	And	how	your	life	fits	into	
it.	You	are	especially	encouraged	to	apply	if	
you’re on a path toward being a permaculture 
leader, professional practitioner, designer, edu-
cator,	activist,	or	advocate.	If	you	are	someone	
who wants to develop your own permaculture 
project, clarify your vision, make a plan, and 
move forward in accomplishing this within a 
framework of accountability, we welcome you 
to	apply.	
	 Places	are	limited	to	30	students.	Details	
and application: 
	 www.	ThePermacultureSchool.org.	
 Contact: Kathryn Blau
  Permaculture School
																	kathryn@thepermacultureschool.org
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Classified	Ad	Rates:	50¢/word,	$10.00	mini-
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copy and payment to:
 The Permaculture Activist
 PO Box 5516 
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One	free	20-word	ad	with	subscription.

Opportunities

LAYTONVILLE	ECOVILLAGE
Located in beautiful Northern California, 
Laytonville Ecovillage is an affordable, 
permaculture-based intentional community 
offering	buy-in	and	work-trade	opportunities.	
Learn more and get on our mailing list: layton-
villeecovillage.com.

Free Classified Ad for	subscribers.	A	
bonus to subscribers: one free 20-word clas-
sified	ad	(or	$10.00	off	any	ad).	Send	your	ad	
with	subscription	payment	or	use	bonus	later.	
Add	50¢/word	over	20	words.	All	diction-
ary	words	count.	Phone	number	is	one	word.	
Email and web addresses count one word per 
punctuation.	Zipcode	is	free.	Use	this	form	
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subscriber.	Write	your	ad	here:
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Canada	 		1	yr/	4	iss/	$31	 						3	yrs/	12	iss/	$83	 Gift	sub.	with yours - $26
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Subscribe to — 
AGROFORESTRY NEWS

	 High-quality	information	on	temperate	climate	tree	crops	
and	forest	gardening,	40	pages	qtly.	Vol.	23,	1	(Nov.	2014,	
or	#89)	features:	Volatile compounds from trees; Urban trees and 
ozone;	Tree	migration;	Soil	carbon,	Agroforestry	in	Hungary…
$31/yr, $59/2 yrs. Use form below. All back issues available, $8 each postpaid.   
 10% discount on 5+. Shipped by air post to USA. Canada rates below.
Write us for back issue contents or see our website: www.PermacultureActivist.net.

DRUID TRAINING—Deepen your spiritual 
connection with Nature, community, and 
self.	Become	an	empowered	Earth	Steward!	
Available through home study or in person in 
Vermont.	Permaculture	workshops	coming	
soon	too.	http://greenmountaindruidorder.org/

TROPICAL	ISLAND	HOME	and 13-acre 
cacao	farm	Bocas	Del	Toro,	Panama.
This	is	an	investment	and	lifestyle	opportunity.	
For	more	information	visit	MayaPoint.com.

SOBREMESA FARM seeks a Farm Manager/
Business	Developer	for	a	diversified	poly-
culture/permaculture	farm.	(facebook.com/
sobremesafarm);	sobremesafarm@gmail.com.

Quick-Start 
Booklet Series
$7 each postage paid, $25 for all 4.

• Water in the Home Landscape
• Building Living Soil
• Beekeeping Simplified
• Wild Fermentation
Compiled by the PcActivist and chock-full of 

information from the best minds in Pc.

 Permaculture Activist 

POB 5516   Bloomington IN 
47407 USA

Ask your public library 
to subscribe — 

more than 50 already do. 
See Library Service, pg. 58.
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2d. ed. 2013. 
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Advanced Design Course

Learn to Transform 
  landscapes and 
   communities.

 • Water management and earthworks
 • Patterning and plant palettes
 • Community capacity building
 • Professional practice and business devl.

Ohio - Michigan • November 8-13
pcactivist@mindspring.com

812.335.0383

Peter Bane • Jono Neiger
Karryn Olson-Ramanujan

Garden Farms & Cities
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