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"Humanity has used up roughly half of the world's oil and topsoil. Just in time, 
David Blume has given us Alcohol Can be a Gas! It's a practical road map for 
supplying all of our energy needs without drilling, strip-mining, and/or depleting 
the soil. In fact, following Blume's model, soil fertility would actually increase 
worldwide; energy production would be not only sustainable, but democratic
and highly profitable on the small scale. This is a brilliant visionary work. And, 

with Mr. Blume's witty personality, reading it is certainly a gas." 
-LARRY KORN, SOIL SCIENTIST, TRANSLATOR, AND EDITOR OF 

THE ONE-STRAW REVOLUTION: AN INTRODUCTION TO NATURAL FARMING 

ALCOHOL CAN BE A GAS! 
FUELING AN ETHANOL REVOLUTION 

FOR THE 21 ST CENTURY 
BY DAVID BLUME 

"What a tour de force! This is the most comprehensive and authoritative guide 

through all the controversy about ethanol as transportation fuel, showing it as 

a clear winner in the quest for solutions to our environmental and geopolitical 

''As intersections of the food-energy- problems. Engagingly written, full of important and amazing information and 
climate matrix form in Iowa cornfields, resources, this book meets every challenge to the vision for a clean, democratic 

Amazonian rain forests, and Canadian path to a prosperous future for all." 
gene-splicing labs, and as end-game -JOE JORDAN, ATMOSPHERIC RESEARCHER, NASA/ AMES 

battles for their control pit theocratic RESEARCH CENTER, SETI INSTITUTE, AND CABRILLO COLLEGE 

flat -worlders against biologists, clima- "The overarching importance of this delightful book is that it demonstrates how 
tologists, and tree-huggers over the very beside the point is the current pseudo-debate about the net energy from corn 

survival of life on Earth, David Blume ethanol. As Blume demonstrates, fuel alcohol must be an important component 
emerges like a wizard on a misty pinnacle, of our solar-based future. It can be made from a huge variety of feedstocks, 
backlit by the full moon, revealing a including sugar beets and cane, nuts, mesquite, Jerusalem artichokes, algae, even 
gemstone in his extended palm." coffee-bean pulp; there is no real scarcity of land to grow fuel. There is a scarcity 

-ALBERT BATES, AUTHOR OF of independent, original thinking, and Blume's book provides plenty of it, along 
THE POST-PETROLEUM SURVIVAL GUIDE AND with ample doses of amazing, startling, and sometimes scary 

COOKBOOK: RECIPES FOR CHANGING TIMES 
information-ecological, technological, and political -

"I have personally worked in the renewable economic. This is a vast, detailed compendium 

energy sector in one form or another drawn from decades of experience by an 
for close to four decades, and I can alert, smart, and skeptical hands-on ~ ~ 
recommend David Blume's Alcohol Can thinker. Blume has given us his biofuels 
Be a Gas! as the most comprehensive and bible, and we can learn from him and 
understandable book on renewable fuels survive quite nicely-or follow what he 
I have ever read. You will laugh out loud calls MegaOilron into oblivion." 
at Dave's sharp wit." 

-LARRY MITCHELL, CEO OF THE AMERICAN CORN 

GROWERS ASSOCIATION 

-ERNEST (ALLENBACH, AUTHOR OF ECOTOPIA, 

ECOTOPIA EMERGING, AND ECOLOGY: 

A POCKET GUIDE 
RON HARPER 

"This six-volume set, bound into one thick 
paperback, is both required reading 
and a standard reference on a par with 
A Pattern Language and David Jacke's 
Edible Forest Gardens." 

VISIT WWW.PERMACULTURE.COM 

-FROM A REVIEW IN 

~>¼c-~ 
THE PERMACUL TURE ACTIVIST 

... for extensive excerpts from Alcohol Can Be a Gas!, including the 
table of contents and index, and to take us up on our limited-time 
introductory offer-a free 2-¾ hour DVD with the purchase of a 
hardcover copy of the book. Alcohol Can Be a Gas! is 596 8.5" x 
11" pages, with 514 photographs, drawings, cartoons, and charts. 

Ii Ii EA PUBLISHED BY THE INTERNATIONAL INSTITUTE FOR ECOLOGICAL AGRICULTURE 
309 CEDAR STREET #127, SANTA CRUZ, CALIFORNIA 9S060 USA• 831-471-9164 • WWW.PERMACULTURE.COM 
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Editor's Edge 

Design for all Six Kingdoms 
John Wages 

T HE TEXTBOOK FOR THE BIOLOGY CLASS I 
teach lists six kingdoms of living things on Earth; 
some other authorities list only five. No matter how you 

classify organisms, it's clear that the biosphere and our gardens 
contain all the kingdoms, from archaeal methanogens in the soil's 
deeper layers to birds which visit to eat grass seeds and berries 
while returning their nutrients in the form of phosphate-rich 
droppings. Sometimes, chicken droppings contain so much 
phosphate they are almost pure white (but usually not!). The 
authors who have so generously contributed their time, energies, 
and precious insights to this issue describe systems deliberately 
designed to include animals, both domestic and wild (perhaps an 
article on fencing would have been appropriate). 

Perhaps one of the most intriguing articles in this issue is 
David Gracer' s overview of insects as food. I remember some 
field research I did as a member of the 4-H Entomology Club 
when I was in high school. I collected some of the fatter locusts 
that are so abundant here in late summer and lightly fried them. I 
remember the hind legs in particular. There was very little meat 
inside, but it was juicy, if not 
especially flavorful. The 
fatty acid profile of insect 
lipids more closely re
sembles that of fish than of 
beef and pork. Their 
chitinous exoskeletons 
provide dietary fiber, as do 
mushroom cell walls, also 
based on chitin. Our distant 
ancestors were no doubt 
accustomed to consuming 
chitin. In coming years, I 
suspect we will read about 
chitin's ability to lower 
blood sugar and cholesterol, 
as other fibers are known to 
do. With so many benefits, 
why aren't insects more 
popular? Is there really any difference between eating a grasshop
per and a shrimp or crab? How much difference is there between 
an insect and a crustacean? Revulsion to insects is obviously 
cultural. In fact, some people in my area don't eat seafood. Once, 
a co-worker said he never ate fish because, "you don't know 
where they've been." I guess he had a point-I wouldn't eat 
suburban opossums for that very reason. But, in a polluted world, 
one of the best strategies to avoid toxins is to eat lower on the 
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food chain. Insects fit the bill. Indeed, Gracer raises insect control 
to new levels, truly transforming waste into food and obtaining a 
yield. Perhaps I'll cook up a plate of cicadas for my class. 

Another memory from my childhood was of our neighbor's 
guineas that roamed wherever they wanted. From time to time, 
I'd find guinea nests in the hedge alongside the road. Sometimes 
those nests contained 30 eggs or more. We never ate them 
because we didn't know how long they'd incubated. In fact, I'm 
not sure why anyone kept guineas. Neither we nor anyone we 
knew ate the eggs or the meat. Perhaps it was for tick control. 
Guineas are renowned tick-eaters. And, they could be incorpo
rated into a design in which their eager entomophagy would 
provide their keepers with fresh guinea fowl for the table. 

We are treated to a confident assertion that raising rabbits in 
groups is indeed possible. There is very little information about 
raising rabbits in more humane settings, akin to pastured poultry. 
Most rabbit-keepers follow conventional guidelines for housing 
and feed to avoid disease. But, the Romans raised rabbits in pits 
where they tossed hay and trimmings. From time to time, a rabbit 

could be harvested from the colony. Because so 
many experts argue that parasites and diseases 
will arise under these conditions-contact with 
the ground and with each other, it is probably 
true under some conditions. Perhaps modem 
rabbit breeds are, like commercial chickens, 
over-bred so that they perform well only under 
certain management systems. Perhaps heritage 
breeds would be more amenable to warrens. 
Much work needs to be done in this area. 

Finally, Jane Hillhouse has contributed a 
discussion of green burials. Living things tend to 
die. When I made this observation, "All 
permaculture designers must die," Gwen said it 
might not make a good subtitle. I stick by my 
original assertion. If we want to escape injecting 
the biosphere with formaldehyde as our last act, 
we should make arrangements beforehand. Jane 
tells us how to craft a more fitting final act and 

preserve more park and wild lands in the process. /'!. 

Next Issue #67 - Kids in Permaculture 
Deadline December 1, 2007 

Issue #68 - Plants on the Move 
Deadline March 1, 2008 



Toward a Goat-Pawpaw polycu/ture 
• 

Way Down Yonder in the Pawpaw Patch 
Chris Chmiel 

T HE PAWPAW (AS/MINA TRILOBA) has been a major 
focus of my life and livelihood for over twelve years. For 
those of you who are not acquainted with the pawpaw, it 

is North America's largest nativ~-tree fruit. It produces larg~ 
custard -like fruits that are super -nutritious and tropically deli
cious. You either love pawpaws or hate them . I personally love 
them and love sharing them with others. 

The pawpaw has been growing in my area of southeast Ohio 
for an estimated 30,000 years. Its origins are shrouded in the 
mysteries of biogeography becau se all of its relativ es (the 
soursop, custar d apple, cherimoy a tribe) are native to the Carib
bean and northern South America . Maybe il hitch-hiked up here 
with the possum. Whatever its distant origins, the pawpaw seems 
well adapted to the soils and conditions of the Ohio Valley, 
which is its center of genet ic diversity. Wild pawpa ws grow 
abundantly in the forest understory and produce moderately well 
in certain years. They are also well established in the riparian 

zones throughout the region, growing in large groves along the 
main stem of the Ohio River and its tributa ries. The native 
America ns no doubt enjoy ed its highly nutritious fruits and like 
che omnivorous animals of che forest probably helped spread 
them around. 

... ,;;.f ----..--
large cluster of ripening pawpaws 

After years of observing pawpaws growing in different 
habitats I noticed how well they seemed to fruit in pastures. 
Because pawpaws are primarily fly-pollinated, I initial ly though t 
that the increased fruit production had to do with cbe greater 
number of flies in the pasture settings. This is likely true, but as I 
looked more deeply, I realized something else was going on. 

I had been to dairy farms where the pawpaws produced well 
along the fence lines, or in a forested hedgerow. I had also seen 
dairy pastur es where pawpaws were well established and thirty
plus feet tall. The cows could meander right into the pawpaw 

, patch and deposit manur e to fertilize the trees. Clearly, they were 
enjoying all that extra fertility! 

Then one day, I visited a guy who was raising goats and by 
happenstance-pawpaws. He made it quite apparent to me that 
the goats would not eat the pawpaw tree. (It seems the Old World 

, s goa ts ancester hadn't met the New World pawpaws .) The goat 
i farmer wasn't really managing for grass like a cow dairy, so he 
~ wasn't cutting all the trees down. Goats prefer to browse on 
~ woody vegetatio n, so he would occasionally cut down trees, like 
-&. poplar or sassafras, for them to eat. This would open up spaces in 

Goats eat almost anything except pawpa1~•s, thus maimdini11g the the canopy for the pawpaws, which he didn't usually cut down, 
pastur es to the benefit of the fruit trees. Flies, attracted to the because the goats wouldn •teat the leaves or stems. In this way, 

he was selectively , if somewhat inadverten tly, managing for 
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pawpaws by grazing these areas with a small goat herd and 
chicken flock. The lightbulb went on! 

I knew from study what that fanner had learned by observa
tion: goats don't eat the pawpaw tree or underripe fruits. But I 
also knew why: Pawpaws contain powerful complex fatty acid 
molecules known as annonaceous acetogenins (www.pawpaw.tv). 
These chemicals have been isolated and extracted from pawpaw 
twigs and bark to be sold as cell regulators which are used in 
cancer treatment as an adjunct to chemotherapy. They are also 
sold as internal parasite cleansers, and compounded into a lice 
shampoo. 

I decided to try the goat and pawpaw combination. I fen"ced 
two Nubian milking goats into my closest wild pawpaw patch 
with a couple of strands of electric wire. And sure enough, they 
nibbled away at the multiflora rose (Rosa multiflora) and the 
Japanese honeysuckle (Lonicerajaponica). Occasionally, I'd 
remove trees that competed with the pawpaws like elms, sycamores, 
and maples. I left the nitrogen-fixing black locust (Robinia 
pseudoacacia) trees because they seemed to help the pawpaws. 

I've tried adding beef cattle into 'the mixture, because of 
course, the cattle don't eat the pawpaws either, but it doesn't 
work very well. As small calves, the animals are fine, but I ) 
usually raise the steers for about two years, by which time they're : 
a lot bigger. One misstep by an animal weighing hundreds of ):! 

j 
pounds can destroy a six-foot pawpaw tree. I've also had trouble "'" 
mixing goats and cattle for other reasons. I've now pretty much 
eliminated cattle from the pawpaw pastures. 

I plan to put chickens back into my mix next year. 
Chickens produce a high-nitrogen manure which is perfect for 

pawpaws. Commercial pawpaw growers apply a 46% nitrogen 
fertilizer in May to help with fruit set. I will probably put up a 
chicken hut in the biggest patch and let them lay down the 
majority of the manure in the winter underneath the trees. Then 
as the summer begins, I'll move them out of the patch so that 
there isn't any fresh manure underneath the trees during the 
harvest season. 

Searching for synergies 

The pawpaws are a native fruit of very high quality that isn't 
well developed commercially. I'm always looking for possible 
connections that can enhance the profitability of the pawpaws 
and their cooperators. The goats work well and we have begun to 
market goat cheese from them. To make the cheese I built a 
processing kitchen and refrigerated storage. We use a small 
structure adjacent to our big goat barn on a paved road near our 
house. We have a small office and roadside shop there too and 
we use the barn as a depot for buying black walnuts. 

Processing black walnuts is another part of my business. I 
don't have a large acreage, and only a few walnuts on my own 
land, but the area is thick with them and people from all walks of 
life make a little side income by harvesting from the walnut 
groves. We buy black walnuts and remove the hulls here on our 
farm. By hulling the nuts, we help make a market for a native tree 
crop and thus help to preserve the forest. We ship the nuts on to a 
sheller and processor in Missouri, but the hulls, which start out 
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green on the tree and tum black as they decompose, stay here on 
the farm. We accumulate massive piles of hulls which are then 
composted in various ways and deposited in the pawpaw patches 
to build the soil's organic matter. The resulting compost is 
impressively black! 

In natural observations in our region, I've many times seen 
pawpaws and black walnuts growing and thriving together. I 
think this is an ancient partnership that works. And in fact, 
animals don't eat the black walnut seedlings or trees either, so 
they work as well as pawpaws in the integrated grazing system. 

Preserves make from native fruits such as paw paw and spicebush. 

We are taking an annual yield from the nuts, but of course the 
trees also provide a very high quality timber as they reach a 
marketable size over 40-60 years. 

The pawpaw is a commercial novelty because it doesn't ship 
well. The fresh fruit can go from under- to over-ripe "in as little as 
48 hours. It's also quite tender and doesn't take well to rough 
handling. Because of this I've tried to carve out niche markets for 
pawpaw products that take advantage of its unique flavor, 
nutrition, and appeal as a native fruit. 

With the help of the ACEN et kitchen incubator in Athens, 
Ohio, I developed a line of pawpaw preserves and chutneys 
which we market both at the fannstand and by mail order. This 
helps spread out the harvest and make better use of the fruit. I've 
also launched an annual Pawpaw festival timed for the season of 
harvest that helps people get to know the fruit while celebrating 
its role in the ecosystems and culture of our bioregion. By 
associating the pawpaw with fun, music, and good food, more 
people become interested in its cultivation, and the possibility of 
a local industry comes closer. 

I try to keep the big picture in mind at Integration Acres. It 
isn't always easy when developing new systems, but I believe 
that, as my infrastructure develops, I'll be able to produce higher 
quality products with less off-farm inputs and more profit and 
consciousness-raising than in a more traditional farm system. 
Please feel free to call or em.ail if you'd like to discuss or visit. A 

Contact Chris Chmiel at Integration Acres Ltd., 160 Cherry 
Ridge Rd., Albany, OH 45710. (740-698-6060 or 
pawpaw@frognet.net). Visit the Integration Acres website at 
www. inte grationacres. com. 



Crustaceans in pond culture 

Oxymoron on the Menu: 

Keith D. Johnson Jumbo Shrimp 

THE SHRIMP IN QUESTION HERE is the freshwater 
Malaysian Prawn (Macrobrachium rosenbergii). I'd 
never heard of it, nor tasted it, until I responded to an 

offer to visit Springwater Shrimp Farm which produces these 
tasty crustaceans on a hobby scale. Recent design course student 
Jim Ferguson invited me to visit his first cousin's family farm 
where this 5-year-old enterprise is located near Morgantown, 
Kentucky. Charles and Patty Stuckwisch are the sole remaining 
growers out of an original 25 Ky. shrimp cooperative members, 
whose efforts grew out of research and extension work at 
Kentucky State University. Like many farm owners the 
Springwater folks' primary "crop" is rent of their land whjch they 
lease to a com farmer (though I think they have the p_otential to 
develop catfish, tilapia, ornamental fish, carp, ducks, cattl~, trees, 

. or other food crops). 

The author fishing for praivns in the catch box as upper pond drains 

A native of southern Asia, this shrimp species is adapted to 
tropical freshwater environments adjacent to brackish water 
estuaries, often in very turbid conditions. Egg-laden (gravid) 
females migrate downstream into the estuaries, where eggs hatch 
as free-swimming larvae. The planktonic larvae pass through 
several stages before metamorphosing into postlarvae, at which 
phase they adopt a more benthic (bottom-feeding) habit, and then 
follow their sensory inputs (I don't think they have noses) 
upstream towards fresh water. Metamorphosed prawns can also 
walk, not only on the river bottom but also over damp areas on 
river edges, up vertical surfaces and across land, although they 

conditions in the lower Ohio Valley, and by extension, much of 
the mid-continent, are suitable for pond culture of Malaysian 
Prawns. The states of Ohio, Kentucky, Missouri, Tennessee, and 
Florida have all promoted their culture in recent years. 

Although proper conditions of temperature, aeration, pH; and 
pond nutrient levels must be maintained, the work of raising the 
shrimp is not hard. Apart from daily applications of supplemental 
feed, the prawns require little care between seeding of the ponds 
in May and harvest in September. 

Most of the work of harvest is obviated by the design of the 
ponds in which the shrimp live and grow. The rest consists of a 
little herding, seining, and processing the live prawns for sale or 
frozen storage. Eight people harvested about an acre of shrimp in 
one day as we watched . 

This arrangement seems economically attractive and I had to 
wonder why the other 24 original growers gave up their . 
operations. Perhaps they were less disposed to direct marketing, 
which would be the key to good econC>mic returns .. In fact, 
production of thes·e prawns, which began in Hawaii in the 1960s, 
peaked in the US in the late I 980s, but now seems to be attracting 
new interest. 

The shrimp average about 11 to the pound, and bring $6 a 
pound from direct sales in rural Kentucky. The ponds typically 
yield I 000 lbs/ac and the cost of postlarval "seed" runs some two 

5 thousand dollars for initial annual stocking. The net economic 
~ yield i's between $3,000-4,000/ac depending on costs of 
! electricity and feed, which are fairly limited. 
~ Springwater Shrimp Farm grow their crop in two ponds, one 
1 eight feet higher in elevation than the other, which are filled by 

pumping and gravity, respectively, from a separate intermediate 
spring-fed pond. Each pond has its own harvest box built from 

are not generally inclined to do so if life is good at the bottom. : 
§ 

Because of their tropical nature, these shrimp can be raised in e.o 
of 

temperate regions like western Kentucky only as an annual crop. ~ 
They require four months above 55°F average temperature to ~ 

"E. mature from postlarvae to harvestable adults. All stages of the 
organism are killed by cold. Despite these obvious limitations the Shrimp are "herded" toward the drain as each pond empties. 
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cinder blocks (see pix). Harvest consists of draining the low pond 
via pipes to its harvest box where the catch is netted out. The 
nutrient-rich water flows on through another filter-covered 8-inch 
pipe to fertilize nearby com fields. (State laws generally prohibit 
direct flow of 
shrimp pond water 
to streams.) The 
upper pond was in 
tum emptied, via 
its harvest box, 
into the lower. 

Each half acre 
pond was stocked 
(3-5 shrimp per 
square yard) in late 
May with about 
12,000 juvenile 
shrimp costing The aerator runs at night. 
about eight cents 
each. I was told that of this number usually half survive. The 
Stuckwisch's actual loss was somewhere around 66% this year 
due to foraging blue herons, various other birds, turtles, 
cannibalism (if they are not fed enough), and the aerator failing 
on the upper pond a week before harvest. (See photos.) This 
year's yield was about 750 pounds. (average 11 shrimp /lb or 
8,250 individuals), down from an expected average of about 1000 
lbs. (chiefly the result of the aerator failure). Shrimp sales 
amounted to about $4,500 /ac. "Average production in US ponds 
is between 1,100 and 2,400 pounds of whole shrimp per acre per 
year," reports Kentucky State University's Aquaculture 
Department. 

Before packing our shrimp on ice we were advised to remove 
their heads "to prevent the enzymes from making the tail mushy." 
It must have worked because ours were very firm and meaty 
indeed. The cooked flesh is sweet and quite delicious pan fried in 
butter with garlic and sweet red peppers. 

Both ponds contained a surprising number of small fish (1/2 -
3 in. bluegills) which as tiny youngsters had endured a brief 
journey through a long dark pipe from the source pond. The 
larger bluegills are considered both predators of the shrimp and 
competitors for space and food, even though fish manure is one 
of the shrimp's foods in its early stages of development. But the 
young bluegill are also a food for the larger shrimp. 

Other organisms present in larger than normal numbers in the 
ponds-at least visible to my eye-were copepods and other tiny 
crustaceans found in most waters of the planet and, incidentally, a 
principal food for many, many, aquatic species. Both tadpoles 
and dragonfly larvae are considered prey while very small but as 
they mature they become challengers. Mature bullfrogs in 
particular could stuff small and intermediate shrimps into their 
gaping mouths. (1) "Bullfrogs are voracious predators," says 
Trina Hedrick of the Division of Wildlife Resources in Utah. 
"They'll eat almost anything, including snakes, worms, insects, 
crustaceans, fish, frogs, toads, and salamanders. Small mammals 
could be turned into a meal, too." A poor, defenseless shrimp 
might look mighty mouthwatering. 
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One to two weeks before the juveniles are introduced in early 
summer, a strong algal/phytoplankton bloom should be induced 
in the pond by application of either commercial fertilizers (l 0-30-
0), cottonseed meal (200-300 lbs/ac), or various animal manures 
and composts. Much of the larger-pelleted feed is eaten by other 
pond organisms who are themselves on the menu of shrimp food. 

Postlarvae and adult shrimp are omnivorous, eating algae, 
aquatic plants, molluscs, aquatic insects, worms, deceased 
organisms, and other crustaceans. Zooplankton (mainly minute 
crustaceans), very small woons, and larval stages of other 
crustaceans form the bulk of their diets. Most Kentucky growers 
use a sinking catfish feed, about 28-38% protein and supplied at a 
rate of about 2,000 lbs/ac/4-month growing cycle (currently 
about $360/ton). Growers can anticipate a 2.5 to 1 feed 
conversion. Shrimp can be fed twice a day, but some growers 
prefer one feeding at dusk for these normally nocturnal animals. 

Feeding volume will 
vary as the shrimp 
grow; in Kentucky 
each half-acre pond 
receives about 4 lbs/ 
day for the first 
month, 8 lbs/day for 
the second month, 12 
lbs/day for the third 
month, and 6-8 lbs/ 
day during the last 
month when growth 
rates are slower. 
Shrimp are reared 

for production in a 
variety of freshwater 
enclosures, including 

Shrimp killed when the aerator failed. tanks, irrigation 

ditches, floating or 
fenced cages, pens, reservoirs, and natural waters; the commonest 
form being earthen ponds. The survival rate, however, for tanked 
shrimp-they being rather territorial AND cannibalistic-is not 
encouraging. If you aim for size over numbers, lower the density 
(12,000 to 24,000 maximum shrimp/ac). Lower densities yield 
the largest shrimp. Monocultures of shrimp can be stocked at 1-5/ 
sq. yd. and polycultures in the range of 0.5-2.5/sq. yd. 

Pond size is generally in the 1/2 to 5 acre range. Scaling up 
past five acres will increase management and harvesting costs 
and is not recommended. Growers like their ponds to have a 
minimum depth of 26" at the shallow end sloping to a maximum 
depth of four feet where, at the lowest spot, the drain is located. 
A void building ponds in lowlands where flooding may be an 
issue. 

Water quality is of the utmost importance. If you prefer your 
shrimp to breathe, especially in the bottom of the pond, there 
must be dissolved oxygen in the water sufficient to their needs 
(not less than 3 ppm). The Springwater ponds were aerated only 
at night, though some sources recommend continuous aeration. 
The critters will croak at 55°F (13°C) with juveniles being the 
most sensitive. The ideal is a tropical 80-90°F (27-33°C) with a 



minimum of 90 days when water temperatures are above 68"F 
(20°C). Online research indicated a general consensus that the 
hotter drier summer of '07 helped to boost pond production. 

Regular monitoring for pH (ideally not lower than 6.5 nor 
higher than 9.5) and nitrate levels is critical. Extremes of either 
will encourage disease and stress. Test soil samples from your 
pond bottom and add agricultural lime (NOT quicklime) if 
necessary. The Springwater folks like to lime their ponds after 
the fall harvest. If the pond is moving toward acid, or nitrate 
ammonia excess, then low oxygen is likely not far ahead. 
Water exchange and aeration can mean the difference between 
full bellies or going "belly-up." Almost all pesticides are toxic 
to shrimp so beware of toxic pond soils and spray drift or 
runoff. 

Jim and I found ourselves imagining various supplemental 
microclimatic techniques, a la Sepp Holzer, that might 
improve the efficiency of the Springwater operation. Austrian 
Holzer applied simple strategies like installi!!g large dark rocks 
to emerge from the shallows of his ponds "fgr)ncreased heat 
gain, the positioning of trees or buildings for increased 
reflection or windbreak, and the use ofpartiauy·sub·merged 
stumps to magnify the total habitat e·~ge.•i'irn~ .~~dtrial would 

Harvest takes one day a year when extra hands are a help. 
Most customers come to 1hefarm. 

. yield answers to these questions. ti 

Keith Joh11so11 is the webmasterfor www.Pen11ac11lt11reActivist.11et. 
He designs and consults on horticultural systems with Patterns for 
Ab1111da11ce. Write keithdj@mindspri11g.com. 

Notes: 
l. (http://www.nytimes.com/aponline/us/ AP-Bad
B ullfrogs .html ?_r=2&oref=slogin&oref=slogin) 

Resources: 
• Springwater Freshwater Shrimp Fann, Charles and Patty Stuckwisch, 
Morgantown, KY 42261, ' 
502-270-6090 
• Freshwater Prawns: 
Biology and Life Hiitory 
http://aquanic.org/publicat/ 
usda_rac/efs/srac/483fs.pdf 
• Freshwater Prawns: Pond 
Production and Grow-out 
http://aquanic.org/pub\icat/ 
usda_rac/efs/srac/484fs.pdf 
• Kentucky State U. 
Aquaculture Program: 
Freshwater Shrimp Video 
and Manual. http://www.ksuaquaculture.org/index.htm. 
• KSU festival marketing manual: www.ksuaquaculture.org/PDFs/ 
Process%20&%20Market.pdf 
• The Use of Agricultural Limestone and Gypsum in Ponds. 
http: II aq uanic .org/pu b lie a t/state/ky /liming_ wp. h tm 
• Preparing Your Pond for Freshwater Shrimp 
http://aquanic.org/news\trs/state/kentuclcy/k02-6 I 1 O.pdf 
• The U.S. Freshwater Prawn and Shrimp Growers Association 
http://www.freshwaterprawn.org/index.htrnl 
• Freshwater Shrimp Enterprise Cost and Return Estimates for Kentucky. 
www.uky.edu/ Ag/ AgEcon/pubs/ext_aec/aec_ext98-05.pdf 
• Freshwater Shrimp Consumer Taste Panel 
www.uky.edu/ Ag/ AgEcon/publications/ext2001-1 Sa.pdf 
• Shrimp and Trout in Georgia 
www .cpes.peachnet.edu/adsreport/ ADSReport2001_9 .pdf 
• FAQ global production of freshwater shrimp (long, but good) 
www.fao.org/documents/show _cdr.asp?url_file,::/DQCREP/005/Y 41 OOE/ 
y4l00e00.htm 
• How to Grow Shrimp (prawns) Video: A one-hour videotape and a 
complementary print manual provides step-by-step instruction in how to 
raise shrimp (prawns) in farm ponds by Kentucky State University. 
www.ksuaquaculture.org/News.htm#How-To 
• Freshwater Prawn Juvenile Domestic Suppliers: Aquaculture of Texas, 
Inc., Craig Upstrom, 817-594-4872, Fax 817-732-8248, 
upstrom5@ainn_ai1.net. 
• Lauren Farms, Leland, MS. Steve and Dolores Fratesi, 662-390-3528, 
prawnfarm01@yahoo.com,www.laurenfarms.com. 
• Throughbred Shrimp Company, Shawn Coyle, 87!5 US Hwy 421 N, 
Frankfort, KY 40601, 502-875-2461 or 502-330-4803, 

§ tbredshrimp@aol.com. 
j Island Aquaculture, Linda Gusman, PO Box 4919, Kaneohe, HI 96744, 
.§ 808-237-7080, 808-223-6660 (ceU), LSGusman@cs.com. 
g • Miami Aquaculture, Inc., 4606 S.W 74th Ave, Miami, FL 33155, 
{ 305-262-6605 or 305-262-4430, Fax: 305-262-6701, livestock@miami

aquaculture.com. 
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Rethinking from a permacu/tural perspective 

The Year of the Alpaca 
Suvia Judd and Deborah Berman 
Vision One 

A S YOU RIDE YOUR BICYCLE past our farm, you 
see neat, green fields with very short grass, and 
straight welded-wire fences criss-crossing each other. 

Clusters of long-necked fleecy animals eat hay from stock 
feeders, or move into the shade of small sheds. A fancy pick-up 
with a large shiny stock trailer with a picture on the side is parked 
beside the new red and white barn. A tidy, gravel drive sweeps in 
an arc through the recently mowed lawn. Petunias and marigolds 
adorn the tub by the mailbox, which has had the grass killed 
around it for about six inches. "Alpaca Dream Ranch," says the 
gold-on-black sign swinging from a wrought-iron arm. 

Vision Two 
As you bicycle past rolling wheat fields, an apartment 

building, and a wall of greenery, you pause before a view of open 
glades of trees. There are cottonwoods and willows, and fruit and 
nut trees with short plants and grass beneath. Fleecy animals 
graze under the trees, and reach up their long necks to pull down 
mouthfuls of leaves. Here and there, a fence is visible. Some 
fenced-off glades are filled with shrubs: you see serviceberry 
bushes and native wild roses. A female pheasant trailing a dozen 
youngsters and a male emerge from a thicket, slip easily through 
the squares of the fence, and disappear into a patch of raspberries. 
You help yourself to some late ripening chenies hanging over the 
bikepath. A rabbit grazes on short clover. Two magpies fly down 
to sip from a large tub of water. Luxuriant squash vines trail 
along a fence, their small green fruits partly hidden by huge 
leaves. A cat strolls by with a large vole hanging out of its mouth. 
A dog barks, and you hear human voices. A buteo, maybe a 
Swainson~s hawk, is circling overhead and calling. Another joins 
it, and they play in the updraft. At your feet, a little path winds 
away between cherry and plum trees. A propped cardboard sign 
says, "Alpaca Permaculture Oasis, Visitors please caJl ahead." 

Our alpaca farm has never been as conventional as the fust 
vision; we are now well on our way to creating the perennial 
forest polyculture of the second one. 

Alpacas: the first ten years 

We bought our first llamas in 1995, for backpacking, and our 
first suri alpacas in 1996, for their soft, lustrous fiber. Our alpaca 
herd grew from four to six in the first summer with the bi.rth of 
two crias (babies); the llamas were reassigned to guard duty, and 
we were off. We learned about basic care, breeding, and showing, 
and got to know the wonderful fleece produced by our animals. It 
was a steep teaming curve. After a couple of years, we found we 
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Yo..ung alpa~as nosing around ·i~'a wheelbarrow of squash 

didn't have time 'to continue our edible-plant nursery, and that 
acre of our farm grew up into a splendid fruiting forest. In 2005, 
as our alpaca herd approached 40, we began our ten-year review. 
How could we apply our learning and observations to creating a 
new plan for the farm? 

We have used pennaculture design principles on our alpaca 
farm from the start. We heard Bill Mollison speak in the 1980s. 
Within the constraints of the historical layout of our farm, we 
organized it by zones and sectors, adapting as we went along. 
During the first birthing season, we spent a lot of time watching 
the expectant mothers and new crias and realized that the alpacas 
have their own Zone One. By doing our gardening and fruit tree 
care near the maternity pasture, we could have our Zone One 
overlap with theirs. 

In 2005, ten years of accumulated observations about our 
alpacas and how they occupied their ecosystem combined with 
re-exposure to permaculture to trigger in us a series of new 
understandings. We did not want to go to shows anymore or sell 
our animals. We wanted to reduce our purchased inputs. One of 
us attended a Permaculture Design Course with Michael Pilarski 
and Marisha Auerbach and another course with David Holmgren 
and Su Dennett. We knew we could do better, yet infonnation on 
incorporating large animals into pennaculture was scarce. 

What services do alpacas provide? 

On a conventional alpaca farm, the animals, their genetics, 
and their fleeces, are seen as commodities, whereas, from a 
pennacultural perspective, they take the energy of sunlight, 
stored in plants, and tum it into biomass. In the process, they 
modify the ecosystem in certain ways and contribute manure. We 



changed our focus to seeing an alpaca not as a noun but as a verb: 
a proce~s or relationship that links other elements in the ecosys
tem. It increases our respect for our animals to deobjectify them 
this way. As part of this shift in perspective, we now talk about 
the alpacas in terms of their needs and contributions, rather than 
inputs and outputs. 

We also asked ourselves, "What are we doing in the ecosys
tem. How are we participating in the energy flow?" We have 
been contributing inputs in the fonn of hay, mineral supplements, 
water, straw bedding, shelter, pasture improvements, and labor, 
all of which are at least partly purchased with energy in the form 
of money. Then, we asked ourselves, How can we guide some of 
the incoming sunlight energy to replace some of the energy we 
m:e using in the form of money?" Can we reduce the cash inputs 
by modifying the ecosystem? 

A conventional farm has many underutilized resources that 
can be linked into a whole system. For example, manure is seen 
as waste, and energy is added to remove it, but if its energy is re
captured, it becomes a resource. We also looked for yields that 
could be removed without disturbing the system and converted 
into money for when it is needed. As we pondered all these 
questions, the vision of a perennial polyculture built around 
browseab\e trees crystallized. 

Alpaca needs-how and what they eat 

Alpacas tend to graze heavily in certain areas and to leave 
other areas under-grazed. We realized that if we rotated the 
alpacas through several smaller pastures, simulating a big herd 
moving in an open landscape, the grasses would be eaten more 
evenly and more often be in the regrowth stage. 

We saw that alpacas like prickly lettuce and dandelions a lot, 
and that the crias (babies) start out with the top buds of Canada 
thistles as their first solid food. We already had replanted our 
pastures with four grasses and two legumes. Now we realized 
that other plants could be incorporated. We got more relaxed 
about weed removal, except of plants that are poisonous or that 
trash the fleeces. 

We saw that the alpacas love to vacuum up the fallen leaves, 
flowers, and seeds of the one deciduous tree in their pens, a 
Norway maple, and we read that they are naturally browsers as 
well as grazers. We realized that we might be able to extend the 
natural forage season by adding woody plants as browse. We 
started to plant maples. Then we found out that all maples are 
considered toxic, because the eastern red maple has caused fatal 
poisoning in livestock, including alpacas-we realized we would 
need to do more research. We also moved a male into a pen in the 
old orchard, where he continues to enjoy browsing the apple and 
pear leaves. We later read that choking on fruit can be a problem, 
but that poisoning from browsing on Prunus (cherry, plum, 
peach) species is not an issue, despite the presence of cyanogenic 
compounds. We applied for a SARE (Sustainable Agriculture 
Research and Education) grant from the USDA to help us 
research what trees would be nutritious, adapted to our area, safe, 
and non-toxic to our animals. 

Alpaca contributions: manure 

We have always used the alpaca and llama manure, and have 
always seen it as a resource. We are still working on how to 
manage it so that it can contribute safely to the growth of the 
grazed plants of the polyculture. 

We observed that some vegetables like com can be top
dressed with nearly raw alpaca and llama manure, and that some 
plants can thrive in manure that has only composted for a couple 
of months. The year we threw all our winter accumulation out the 
back barn windows, we had the best squash garden ever; volun
teer squash and their planted buddies smothered the tomatoes, 
pulled down the pole beans, and fruited prolifically. They also 
made a great canopy for baby rabbits that consumed all the 
remaining non-squash vegetables. To reduce labor, share the 
scarce water resource with the pastures, and go with the sunshine, 
we moved our winter-squash garden to the top of a hill in the 
pasture, closer to the manure source. We stop piling it up at the 
end of March, and then set out starts in holes with a few cups of 
better-rotted compost at the end of May. 

From the manure, we would like to capture the tilth and 
fertilizer potentials {our fields are low in nitrogen). After the 
success of our squash garden, we started composting some of the 
manure in windrows in the pastures themselves. Manure can 
carry parasites and pathogens, which is why thorough manure 
clean-up is considered good husbandry. We have had good 
parasite control to date, perhaps partly due to our resident 
pheasants which consume parasites and eggs in the manure. Also, 
we deworm as needed based on periodic stool sampling results. 
We are told that the parasites typically stay close to the pile and 
don't migrate out into the surrounding grass. Clostridium A can 
be a problem on alpaca ranches. In places where manure is not 
cleaned up for long periods, and there is a periodically rising 

Winter squash after frost, with alpaca 
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water table, high concentrations 
of the long-lasting, spore
forming Clostridi11m can rise to 
the surface and lead to large 
numbers of cria deaths. We are 
still researching how to capture 
the maximum energy possible 
from the manure in a way that 
conserves human energy and 
prevents disease. We also know 
now that we need to cover our 
manure piles to avoid losing the 
nitrogen to leaching, or else 
plant a useable crop that will 
capture the nitrogen. 

Alpaca gifts: fiber 

Because alpacas need to be 
shorn every year to prevent heat 
stress, the fleeces are a yield 

ABOUT ALPACAS 

The alpaca (Vicugna pacos) is a domesticated camelid from the 
Alti piano of South America. The animals are cud-chewers who digest 
cel!ulose with bacteria in a stomach compurtment analogous to the 
rumen of cattle. Alpacas are social defecators-animal defecate in a 
group in one area. Alpacas weigh 140-220 pounds, and live about 20 
years in good conditions. Gestation is 345 days. Potential predators of 
alpacas in North America are cougars, bears, wolves, coyotes, and 
domestic dogs. 

In South America alpacas are raised primarily for fiber, although 
culled animals are eaten. The North American alpaca industry, which 
dates from 1985, has focused mainly on breeding, showing, and selling 
breeding stock. Many breeders also have their fleeces processed into 
yam or finished articles; some participate in the national fiber coopera
tive (Alpaca Fiber Cooperative of North America, AFCNA) . .Alpaca 
fleece is a luxury fiber, very soft, with a high warmth-to-weight ratio. 
There are two breeds of alpaca, the huacaya, which has a lofty, crimpy 
fleece, and the rarer rnri, which has hanging locks of high luster. 

More yields: efficiency 

We realized we could capture 
another kind of yield (actually 
a reduced input) from the 
energy we spend in labor. 
Sunlight creates food that feeds 
humans who work on the farm, 
and if the layout is more 
efficient, more of that sunlight 
goes to work for the system. 
We spend a lot of time going 
through gates. If we were to lay 
out the alpaca pens around a 
keyhole design, increasing the 
ratio of accessible area to path 
length, we could save time and 
effort. We also plan to install 
automatic waterers as time and 
money permit. Automatic stock 

that can be drawn off without harm to the animals or the system. 
We could use the fiber to clothe ourselves, but we can increase 
our return by selling it in the form of value-added products. In 
our fiber business, we are developing a variety of sustainably 
crafted artisan yams, including blends with sheep wool from 
farms that share our goals for sustainability. We also value giving 
sheep owners a fair price for their wool. Niche marketing is an 
ecological process of trying to position your output so that the 
most interested consumer connects with it, and you get the 
highest possible energy recapture-in this case in the fonn of 

waterers, like drip irrigation for plants, are a more efficient way 
to deliver this vital element. 

Designing a perennial polyculture 

The conventional alpaca farm is ecologically often no more 
than a biculture of animals and grass. Our vision is to create a 
polyculture of camelids (alpacas and llamas) and trees, shrubs, 
grasses, and forbs, that also meets the needs of wildlife. 

Our SARE project is called "Extending forage season through 
adding browse islands." Our goals include meeting more of the 
alpacas' needs onsite, providing shade and wind protect.ion for 
the animals, retaining more moisture in our soils, improvin_g 

money. 

Grazing in early summer: alpacas and guard llama 
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wildlife habitat-particularly for the pheasants, and creating 
more places we can draw off yields, such as fruits, nuts, and logs 
and woodchips for growing mushrooms. 

Bioregion and climate sectors 

We live in northern Idaho, in dryland wheat country, where 
prairie, forested mountains, and dry canyonlands converge. Less 
than I% of the original Palouse prairie ecosystem remains: the 
deep silt-loam soils having been plowed up for crops. We are at 
about 2,700 ft. (820 m). We get about 24" (61 cm) of precipita
tion a year, most of it b_etween November and February. Typi
cally, we have no rain from mid-June to mid-August. Histori
cally, temperatures have ranged from -20°F (-29°C) in the winter 
to 102°F (39°C) in the summer. The last IO years, however, have 
given us almost no below-zero days and quite a few additional 
days above 90°F. The first frost usually comes in mid-to-late 
September, the last by the end of May, although it has often 
frosted on the 4th of July. The climate is suitable for Suri alpacas, 
as long as they have shelter from rain and wind. 

Site factors 

Our farm is inside the city limits of Moscow, a university 
town of22,000. The six-acre parcel has had a house, barn, and 
farm on it since the late 1800s. It is bordered now by apartments, 
a highway, a busy street, a farm with a couple of draft horses, and 
a small park. A woodland of Norway maples, cherry trees, and 
Chinese elms surrounds the house. The old orchard sits on a 
west-facing slope. The fruiting forest faces south and east, and 
the pastures face south, east, and slightly north. The pastures 
drain east to a creek beyond the property line. Soils in summer 
vary in moisture depending on elevation and the presence of 
trees. Weather can come from any direction; the warmest winds 
come from the southwest-the coldest, from the northeast. More 
than 20 species of resident mammals, birds, and snakes call this 
property home, and we enjoy a constant influx of feral and dom
estic cats. Coyotes pass by at night. We have had one dog attack 
on an alpaca, before we installed rigid perimenter fence panels. 

Woody plants anchor our new pastures 

Our polyculture design began with the idea of extending the 
forage season for the llamas and alpacas by adding woody 
species for browse during times of the year when grasses are 
unavailable. We were also inspired by Bill Mollison's description 
of a fruiting forest of "gently falling food," by books by Robert 
A. de J. Hart, David Jacke, and Patrick Whitefield on forest 
gardening, and by talking with David Holmgren and Su Dennett 
about using woody plants for forage. We are creating an edible 
forest garden where the camelids instead of the humans are the 
key animal beneficiaries and that also will meet the needs of 
wildlife-pheasants in particular, and allow humans to draw off 
some yields. 

Following Jacke, we plan a five-layer structure of trees, tall 
shrubs, short shrubs, vines, and grasses and forbs. We will also 

try to establish an in situ decomposer layer with morel mush
rooms. We will be experimenting with planting configurations 
for some time. We are planting mixed hedgerows along the 
property boundaries and pennanent lanes. These will be fenced 
during establishment, will be browseable over the fences, and 
then we will try exposing the plantings to varying browsing 
pressure. We will create one or two large islands of mixed 
plantings to provide wildlife habitat. These will be browsed by 
camelids a couple of times a year, and will serve as seed and 
sucker sources for the surrounding pastures. We will also try estab
lishing individual trees in grass-forb areas in a savanna pattern. 

Grazing tn late summei·: shorn alpaca with cria, wishorn .yearling 

The grazing layer 

The original pasture was a depleted field of smooth brome 
(Bromus inermis). We have over-seeded parts of it with a mixture 
of two bunchgrasses, two turf-forming grasses, Dutch white 
clover, and alfalfa. The mix was chosen to maximize the forage 
season. The grasses reach peak growth in spring and fall, but go 
dormant in the hottest part of the summer. The alfalfa and clover 
have their peak growth in hot weather but do not maintain well 
without irrigation and will eventually die out in our climate. The 
pastures had some Canada thistle and white top (a mustard) but 
other "weeds" have come in with the poorer batches of hay we 
bought in early years. We will re-seed with a similar mix as we 
establish trees and shrubs, broadening it to include a greater 
diversity offorbs. We are also planning to experiment with warm 
season grasses (Tallgrass and Shortgrass prairie natives from the 
midwestern US) in our mix, and to research which of the locally 
native grasses and forbs might be suitable for our purposes. 

The browsing layer 

We looked for tree species that are palatable, nutritious, non-
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toxic, safe (no eye-level thorns, for instance) and non-contami
nating for the fleeces, and easy to propagate. We settled on 
Populus (hybrid poplars, aspens, and cottonwoods) and Salix 
(willow) species for our core plantings. They form the ecological 
scaffolding around which we will build our planned ecosystem. 
We chose these species partly because they are readily available, 
fast-growing, and often available as suckers or cuttings for free. 

We planted our first hybrid poplars this past spring. Some 
accidental palatability testing in one pasture confirmed consumer 
approval from alpacas and llamas, and the trees have grown back well. 

We have sampled the foliage of a variety of poplars and 
willows, as well as our grass, over two seasons, and have had the 
nutrient levels tested at the lab that tests our hay. The protein 
levels of the woody forages compare favorably with our pasture 
grass, and can contribute to adequate nutrition for the animals. 
The veterinary toxicologist with whom we consult tells us that 
poplars and willows do have measurable amounts of salicylates, 
which are blood thinners, but that she has never known of a 
poisoning case in livestock. We are looking into having some of 
our forage trees analyzed for salicylates and seeing if we can 
estimate a probable level of exposure for our animals. 

We will add other species of trees, considering nitrogen 
fixation, nectar sources, natural beauty, and economic value to 
us. Camelids enjoy fruit trees and find apple and pear foliage 
very palatable. Because choking can be a serious danger for some 
individuals, we will consider planting ornamental fruitless 
cultivars such as Bradford pears. Another solution might be to 
fence the trees and limit animal access to non-fruiting seasons. 

We want to add some nitrogen-fixing trees and shrubs, so we 
have planted a row of Caragana (Siberian pea shrub) next to our 
first row of hybrid poplars. Apparently, this plant is not palatable 
to camelids. We are considering native N-fixers: alder (Alnus spp) 
and deerbrush (Ceanothus), buffaloberry (Shepherdia spp.), Amor
pha canescens-a valuable Midwestern prairie plant, Eleagnus 
spp such a Russian olive, autumn olive, and goumi, as well as 
hazels, serviceberries (Amelanchier spp), and native roses. 

Polyculture management 

Successful management depends on controlling access of the 
camelids to the plants, so we will fence the polyculture to create 
small pens. One source on managing rangeland browse suggests 
that ranchers keep animals on an area until they have turned from 
eating choice to less palatable shrubs, but we also need to keep 

Resources 
I. Alpaca Fiber Coop. of N. America (AFCNA}. www.afcna.com. 
2. ATI'RA. Small Ruminant Sustainability Checklist. www.attra.org/ 
attra-pub/PDF/ruminantcheck.pdf. 
3. Hoffman, Eric, ed. The Alpaca Book, 2d ed. Bonny Doon Press. 2006. 
4. Holmgren, David. Pennacullure: Principles & Pathways Beyond 
Sustainability. 2002. 
5. Jacke, David and Eric Toensmeier. Edible Forest Gardens. 2005. 
6. "Tilling the Soil of Opportunity." NXLEVEL1M Guide for 
Agricultural Entrepreneurs. U. of Nebr. and NXLEVEL1M. Education 
Fdn. 1999. 
7. Whitefield, Patrick. How to Make a Forest Garden. 2002. 
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our plants in condition to regrow. This requires various strategies. 
We will coppice different trees from year to year. We would not 
let animals browse fruiting apples at the small green-fruit stage. 

Obviously, pasture and browse management are interactive. 
We now limit access to various forages sea onall . For example, 
we don't graze alpacas in spring until the gra s ha reached a 
certain height, and the pastures have dried out and finned up. Our 
pastures dry out progressively from the top of the hill to the 
bottom, so we expect to follow the water with our rotations. The 
best time to graze a particular grass is at its peak growth rate. We 
will manage the grazing layer to promote peak growth by a 
combination of pasture rotation and mowing. We are researching 
how we can capture what we mow as a hay crop. 

Young alpacas infiilljleece, standing infrrmt of old orchard 

To maintain good herd health and increase yields, we will 
compost our manure in separate, fenced areas, either downhill of, 
or in enclosures within the pasture system. We will inoculate 
coppiced logs with mushrooms, and when the logs are spent, 
recycle them back into the pasture soils. We will practice 
multispecies grazing not by adding other livestock or poultry but 
by using wild pheasants (which pick over manure for parasites) 
and rabbits (which also manure the fields). In addition, we will 
mimic multispecies grazing by rotating different social groups. A 
large group of females will graze a different amount and in a 
different pattern than the solitary male in the next pasture. We 
will continue to pull, cut down, or mulch plants we don't want in 
our system. We will maintain some long grass when the pheas
ants need it. We will use as little irrigation water as possible to 
establish and maintain our plantings, because it is expensive city 
water from a limited aquifer. 

We are excited by our work and would be delighted to share 
information and ideas about it with correspondents via e-mail. 6. 

Deborah Benna11 is a toxicologist who turned to permaculture in 
reaction to a career studying the behavior of chemicals in the 
environment. An experienced fiber artist, she saw her first sriri 
alpaca in 1995 and was hooked. Suvia Judd grew up in Vennont. 
She is a plant nm, an animal lover, a "foodie, " and a science 
junkie. She worked with Deborah on a pioneer electron microscopy 
study of suri alpaca fleece. Write lazymsuris@eanhlink.net or 
visit www.lazvmsuris.com or www.alpacapennac11lture.blogspot.com. 



A permaculture way of food 

Eggs, Milk, Honey, and. • • no Gasoline 
Arina & Scott Pittman 

0 UR SMALL FARM IN NEW MEXICO has been 
developed with a pennaculture mindset over the past 
seven years. We live in the rich bottomland of the 

Pojoaque Valley, where a hand-dug irrigation ditch (called an 
acequia in Spanish) has been delivering life-giving waters since 
1604. The old acequia systems are being slowly abandoned and 
covered up due to increasing pressure from developers needing 
water for new subdivisions in a desert environment. We live in a 
situation which, in New Mexico, is considered as "lots of water," 
which means that in addition to nine inches of annual precipita
tion, we get river water three or four times per summer for 
flooding our fields, orchards, food forests, and gardens. While it 
is truly a lot of water, it is not nearly enough for sustainable 
cultivation of annual crops. Naturally, our focus is on a perennial 
polyculture of food forests, rich pastures, and small fann animals. 

Goats joined our farm five months ago. Today, as I see them 
frolicking on their rich, green paddock, I am amazed how their 
presence helped us to complete permaculture work on our land on 
so many levels, from food self-sufficiency to nutrient recycling, 
local economy & barter, community building, resource conserva
tion, and range management. But let's start from the beginning. 

Scott's home~schooled chickens 

Every other year, we raise about 30 chickens for meat, using 
our alfalfa pasture and the good old chicken-tractor method with 
some adjustments. The number of predators roaming the 
Pojoaque Valley is a bit breathtaking. Raccoons, skunks, coyotes, 
and neighbors' dogs converge every summer night for a Jurassic 
Park-style exploration of our orchards, gardens, and, of course, 
the chicken house. Leaving any chickens in the tractor, no matter 
what the security precautions and amount of wire, would result in 
a massacre. It truly takes a cement floor and a lock to keep the 
chickens safe at night. The twist is that at our farm the safe haven 
of the chicken house is located about 100 feet away from the 
pasture where their tractor is situated. Our solution to this design 
lapse: we trained the chickens to follow a command and go into 
the tractor voluntarily. It works like this: you make a certain 
noise when feeding and watering chicks, so that they learn to 
associate it with their food. Scott likes to call out "chick, chick, 
chick," in a staccato, falsetto voice. Once the chicks are old 
enough to go to the pasture, you troll with that call and a little 
feed in a bucket. The first three days are a nightmare. Prepare for 
major workouts running around collecting Jost chicks and being 
ready to give up. Fortunately, after about three days, it clicks. 
They all follow you to the tractor-your role is to open the door, 
let the flock in, put the water in, and close the door. Their 
attention span is short, so one has to perfect this morning ritual to 

Eggs, milk, and fresh herbs are produced on the Jann. 

the last detail. But it works---you can lead chickens for distances 
exceeding 150 feet. It does not work much beyond that, as they 
have very small brains, are easily distracted, and forget what's up. 

Eleven roaming guineas 

These noisy, quick, and exotic fowl are here for their insect
eating 'propensity. One winter, we lost all but one to owls, who 
plucked them one by one out of their roost in the top of a huge 
elm tree. The following summer brought a major grasshopper 
infestation. The hoppers ate the bark from our young fruit trees, 
killing several in the process 1 All parts of the plants, including 
leaves, flowers, seedpods, and stems were targeted, and there was 
not a single guinea there to deal with it. We made an emergency 
trip to our local feed store and purchased J 1 newly hatched 
peepers. The chicks were too little to do much at first, so that we 
lost our entire garden and most of the orchard crop. With the first 
feathers, the training began (we are big on training our animals!). 
Every morning, while the cold-blooded grasshoppers were still 
slow and clunky, clustering along branches, flower stems, and the 
seed heads of plants, we would release our little team and hand
feed them with fat grasshoppers. The chicks were too small to 
jump high enough to knock hoppers down, therefore we gladly 
helped. About 10-15 minutes of this daily "training" over a week 
resulted in the clearing of about a half an acre of the infestation. 
By now our neighbors are getting guineas too, all of whom roam 
in one noisy tribe across fence lines and farm lands, following 
their protein-rich prey. They all return to their various homes to 
roost at sunset. 

Guineas are a vocal lot and are easily stimulated into a full 
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chorus of raucous screeching by strangers, predators, sunrise, 
sunset, and their imaginations. As you may well believe, it takes 
some getting used to. In many ways, it is like the insistent crying 
of a baby--one cannot just ignore it; it requires investigation. 
Guineas give a lot of false alarms, but they are also great at 
spotting coyotes, and the night-marauding raccoon family. They 
roost high in trees or on the peak of the house or barn where they 
are subject to predation by our Great Horned Owl. 

Planting forages 

Our laying hens have their own little pasture, where free 
ranging pays off with finds of fallen fruit, seed pods of Siberian 
Pea (Caragana arborescens), or bugs. This space was designed 
and created just for them in one of our Food Forest workshops 
several years ago. Some plants are for us (apples, plums), others 
for them (mulberry, gooseberry), and some we share (cherries, 
currants). Medicinal herbs fonn a groundcover under fruit trees, 
and edibles are mixed' with insectary and nitrogen-fixing plants. 

Scott leads the chickens out to their tractor in the morning. 

The hens still get supplemental grain in the morning, and then 
roam the pasture for the rest of the day. 

The hen house is predator-proof and the hens roost inside each 
night. We have lived to regret those nights when we weren't 
vigilant about locking the door. The hen house is also the place 
where broody hens are kept for the 21 days required for a 
successful hatch. We found early on that many hens have lost the 
ability to hatch their own chicks. It seems that artificial insemina
tion, mechanical incubation, and selective breeding have largely 
made nature's way obsolete. Most of our hens will start to set a 
clutch of eggs, but then their attention wanders, and they forget 
what they are doing. They often leave the nest after a few days, 
rarely staying the requisite 21 days. We have found that the Black 
Australorp, Cornish, and Black Sumatra are all good mothers and 
brooders. We are told that bantam Silkies are great brooders too. 

The poor hen that does slay the full term has to deal with all 
the hens, both guineas and regulars who, like the Cuckoo, place 
their eggs in the unguarded nest. We have a Bourbon Red turkey 
hen that hatched and is now proudly raising 11 guineas, and not 
one baby turkey! Perhaps it is because the guineas hatched out 
earlier than the 28 days required for turkeys and the hen thought 
she was finished and left the clutch. 
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We try to raise domestic birds listed by the American Live
stock Breeds Conservancy to keep the old lines alive. Another 
reason we like heritage breeds is because we don't like the 
deformed fast-growth hybrid birds that have been developed for 
the commercial market and are dependent on antibiotics to stay 
alive. Our birds are a tougher and tastier breed. Our Bourbon 
Reds still have the brooding instinct, and the toms are able to 

Medicinal herbs 
form a groundcover 
under fruit trees, 
and edibles are 
mixed with insec
tary and nitrogen
fixing plants. 

breed the hens, 
unlike the big

breasted breeds that 
can no longer reach 
the hen because their 
breasts get in the 
way. 

I do have to admit 
that it has been 
difficult to raise 
Bourbon Red turkey 
chicks because the 
hens insist on hiding 
their eggs, and they 
are inevitably found 

by skunks, coons, 

Lots of life in one place 



Applied 
Pertnaculture & 
Watershed Restoration 

must have needed a hoofed animal in their 
guild." Now they are quiet and sweet, splitting 
their time between chasing grasshoppers, 
eating "nanny berries" (goat droppings), and 
disrupting the intestinal parasite cycle. 

I have never quite understood the image of 
nomadic people, following their flocks from 
pasture to pasture, until now. The goats move 
through the land every day, just as the sun 
does, and I move with them almost like part of 
the herd. They start in their pen, where I milk 
them in the parlor before leading them to the 
pasture. They are browsing animals, not 
grazers, and they feast on tips of alfalfa-grass 
mix and the young shoots of trees surrounding 
the pasture. In the evening, I spend I0-15 
minutes pruning, coppicing, and weeding, 
talcing an armful of what used to be extra 
biomass to their pen. They convert elm, 
sunflowers, lambsquarters, pigweed, and other 
plants into delicious milk, and I am there again 
in the evening to witness this magic, as sweet, 
foamy milk rings a tune hitting the pail. I am 
part of their guild, feeding, leading, harvesting 
milk. It is amazing. 

focusing on Permaculture 
for Broadscale Productive 
Systems IN NEW MEXICO 

Two integrated wotkshops that may be taken 
indnidually or in combination: 

Two-week 
Permaculture Certificate Course 
with Scott Pittman (April 25 -May 9) 

One-week 
Applied Watershed Restoration 
with Craig Sponholtz {May 12-17) 

www. perm a culture. org 
or coyotes. We wilJ have to build a special brooder for our 
turkeys if we want to raise them from eggs. 

Another mammal in my life 

The Year of the Goat (by the pennaculture calendar) started 
quite suddenly at our farm in March 2007. After taking a goat
keeping workshop and learning to milk, I was overcome with a 
desire to get into home dairying. As with many desires of this 
nature, they come without a very cle8f idea of what is involved, 
and how it will actually work. Nonetheless, after some very 
delicate negotiations with my husband and our intentional 
community of seven households, two very pregnant Nubian 
females arrived from their fonner home. A big surprise awaited 
me-goats are not like chickens! You don't just go out and get 
some goats and drop.them into a little coop, and come to get them 
fed and watered and to collect eggs every few days. These are 
large mammals, complex, clever, emotional, and loving - they 
are everything that chickens are not. If they get sick, it is major. 
If they are unhappy, it is major. If everything is working out well, 
it is fabulous. Like trees, goats expect that you prepare for their 
arrival. Like children, they need your love and attention. Like any 
life-giving creatures, milking does are full of magic and dignity. 

I am part of the goat guild 

The first thing that happened after the goats arrived was that 
our 11 hysterical guineas calmed down considerably. Only a 
guinea owner can understand to what degree this bird is easily 
thrown into a full-on fit-by anything. As Scott noted, "They 

Our providers 

When my grandfathers' family was persecuted under Stalin's 
policy for being "rich," they owned one cow and had five 
children. Grandpa told me how the cow was a family member. 
This is how they defined what we now call a guild. Their cow fed 
all of them with milk in Belarus, a small and beautiful country 
located east of Poland and west of Russia. The winters are long 
and harsh there, and with the loss of their cow, my grandfather's 
family prepared to lose a few of their children to starvation. The 
cow was called "our. provider" or kannilitsa in Russian. That 
word does not tr~nslate directly into English. Kannilitsa has its 

Bourbon red turkeys, a rare heritage breed 
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root in giving food or nurturing. It was only after I first milked 
my goats and became part of their guild that I understood what 
my family was facing on that horrible day of losing their Provider. 
I have never been related to an animal before, but now I am. 

Chinese Elm is my friend 

Mention Chinese Elm (Ulmus paniifolia) to New Mexicans 
and watch them shudder! Elm's biggest crime is that it make lots 
of seeds that spread in disturbed landscapes with a very high 
success rate. As a result, these are among a very few large trees 
that are happy in most of New Mexico, giving their shade and 
protection to many homes, school yards, and public spaces, 
where no other trees wish to suffer. Most New Mexicans spend a 
considerable amount of time fighting with elms, and it is VERY 
politically incorrect in ecological circles to mention any kind of 
sympathy towards this "evil, evil" plant. Well, guess what-goats 
love it and make milk out of it. I am not clear on the conversion 
ratio, but it seems to match that of alfalfa, which is a highly 
celebrated super-protein plant, yet, like Chinese Elm and guinea 
fowl, also an exotic. Instead of waging a war on the elm, I am 
coppicing it with care for increased production. When I see elm, I 
think food. If the entire state felt that way, we could probably 
meet our needs in milk by harvesting elm shoots and treating 
them as a resource instead of as an enemy. 

Barter is blossoming 

So now the milk is flowing like a river. It is delicious, 
wholesome, and sweet. There is much more of it than we can 
handle in a family setting. Naturally, the surplus overflows into 
our neighbors' kitchens, both those living in our co-housing 
community and those beyond it. I am selling most of the milk, 
using the herd-share approach (see below). All herd-shareholders 
live locally, within biking distance. This make all of us feel good 
about the milk not being polluted with gasoline! It travels at most 
three miles. 

The rest of the milk is traded, for things we want but don't 
have or don't want to have. These include: honeybees (we want 
their honey, but not the responsibility of keeping them); a pickup 
truck (I need it to haul hay for the goats, every two months; we 
don't own one and don't want one.); and some veggies that we 
don't grow ourselves. 

Politics of raw milk 

As one can imagine, our fear-based society is petrified by the 
concept of drinking milk without overheating or processing it 
first. In the forefront of this stands the entire USDA, and al
though the regulatory climate varies from state to state, the 
USDA position is that raw milk is dangerous and even deadly. In 
most states, one can sell milk only with a pet food license and 
only for pets; in other states, it cannot be sold at all. Small 
producers and clients have been getting around this by noting that 
government regulations cannot prohibit one from milking his or 
her own animal and drinking the resulting raw milk. Such 
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"unregulated" milk cannot be sold, but shares in the animal can 
be-thus the rise of herd-share co-ops. Herd-share animals live 
and are cared for at their farm, however each co-op member buys 
an undivided interest in an animal (i.e., becomes an owner), pays 
for boarding of the animal, receives the products from this 
animal, and learns and at times even participates in its care. 
Those co-ops range from small-scale arrangements with neigh
bors, like the one I have with my two goats, to more sizeable 
herds with 100-500 subscribers in Colorado and other states. 

Path of the nutrients 

I once was told by an ecologist that in desert climates the only 
nutrients available to plants come from bird droppings or rabbit 
pellets. Alkaline soils, while rich with minerals, keep these 

Goat Forage for Arid Temperate Zones 
compiled by Arina Pittman, observing goats in action 

• Maximillian Sunflowers (Helianthus ma:cimilianii) 

• Jerusalem Artichoke (Helianthus tuberosus) 

• Rose (Rosa spp.-they will eat the pedigreed ones as 
well as the native rumblers - plant the natives) 

• Apple (MalllS pumila, M. sylvestris-no need to butcher 
some wonderful productive tree-plant a prolific crabapple) 

• Hawthorn (Crataegus spp.) 

• Hackberry (Celtis spp.) 

• Lilac (Syringa spp.) 

• Bamboo (many species) 

• American Elm (Ulmus americana) 

• Siberian Elm ( Ulmus pwnila) 

• All types of fruit trees, although one must avoid wilted 
plum foliage in feed 

• Siberian Peashrub (Caragana arborescens) 
• Honey Locust (Gleditsia triacanthos) 
• Mulberry (Morus spp.) 

• Daylily (Hemerocallis spp.) & Iris (Iris spp.) foliage 

• Black Locust (Robinia pseudoacacia) 

• N~tive Plum (Prunus spp.) 

• Virginia Creeper (Panhenoc1ssus quinquefolia) 

• Spanish Lace (Polygonum aubertii) 

• Willow (Sali.x spp.) 

• Grape (Vitis spp.) 

• Brassica spp.: mustard greens, bokchoy, broccoli-hand 

feed only 

• Clean good quality fallen or picked fruit-plums, 
peaches, apples (do not overfeed) 

These are the plants I have observed as favored by goats. I am 
sure there are dozens more species that are useful in raising goats. 



chemically bound and not accessible to plants. Attracting animal 
life is thus critical to broad scale landscape restoration. 

The same principle works in our gardens, orchards, and farms. 
At our farm, we are working with large, domesticated animals as 
much as with wildlife and songbirds. All are included because 
they are important. The waste stream of one is a resource for 
another. All of our kitchen scraps go into a compost pile that is 
accessible to the chickens. They spend hours every day, dili
gently digging up morsels from the pile, aerating, and adding 
their manure to the mix. They also follow the goats and pick 

Poultry Forage Plant List 
compiled by Arina Pittman 

• Nanking cherry (Prunus tome11tosa) 
• Sand Cherry (Prrmus pumila) 
• Siberian Pea Shrub (Caraga11a arboresce11s) 
• Day Lily (Hemerocallis spp.) 

• Apple (Malus domestica) 
• Plum (Pr1111us spp.) 

• Raspberry and Blackberry (Rubus spp.) 

• Black Mulberry (Mones ,zigra) 
• White Mulberry (Morus alba) 
• Black Locust (Robinia pseudoacacia) 
• Sea Buckthorn (Hippopliae spp.) 

• pasture grasses 

• Alfalfa (Medicago sativa) 

• Brassicas (mustard, broccoli etc) (Brassica spp.) 

• ~airy Vetch (Vicia vitlosa) 
• Crown Vetch (Coro11illa varia) 

• Comfrey (Symphytum officinale) 

• Peach (Pr1111us persica) 
• Currants and gooseberries (Ribes spp.) 

apart their droppings. As a result, there are hardly any flies 
around our barn. Goats eat fallen fruit from our orchard (hand
delivered-never let them roam unsupervised around fruit trees). 
Keeping the orchard floor clean eliminates most orchard pests. 
Coppiced elm branches, after being stripped of leaves and bark 
by the goats, are cut into smaller pieces and used for kindling in 
our masonry (Russian) stove. The heat from the stove is used in 
winter for slow cooking of the food that we grew in our garden in 
warm months-the garden that was nurtured by the compost and 
mulch from the barn bedding. 

The yield is unlimited 

We have discovered that half an acre of alfalfa in our semi
arid, temperate climate (which means harsh growing conditions 
year-round with no breaks!) is enough to raise 30 meat chickens, 
eight hives of bees, 11 guineas, 12 turkeys, four goats, and 
unlimited fruit-bearing plants-but who is counting? These are 
just the animals we or our neighbors keep, and plants that we felt 
like planting. By the looks of the undeterred alfalfa, we can add 
four sheep, a few more goats, twice the number of chickens, and 
more fruit trees. But really, this is enough! And these are only the 
visible or identifiable participants. There are also gophers, 
earthwonns, song birds, birds of prey, snakes, lizards, bugs, 
bunnies, wild turkey, and numerous predators. We call our fann 
"Lots of Life in One Place." A 

Scott Pittman has been teaching and designing permacu/ture 
ecosysten,sfor 22 years. For si:x of those years, he taught with 
Bill Mollison. He currently lives and writes in Jacona, NM. 
Between training chickens and collecting apples, he teaches and 
works on intemational desisn projects. Arina Pittman is a 
farmer, designer, gardener, and sustainability practitioner. She 
runs "Lots of Life in One Place," a permaculture demonstration 
farm ~ear Sama Fe, with a focus on Sustainable Living in 
Drylands. Yo11 can learn more about their work and upcoming 
pennaculture events, classes, and pennaculture applications 011 

their website, www.pennaculrure.org. 

-ir,.ru~ AtfU$lU:®!U~ ~\tilu-
oacember 28, 2007 to Ja 

A month of learning a , 
Like minded thinkers of sustainability 
come together during a moAtl":I of eve 
participate in bi-lfngual (Spanish/Engl 
forums, classes, workshops; dining 
entertainment. 

C .. R.I.C.S. at the 

Costa Rica International Center for 
a 48 hectares, 120 acres finca, overlooking the Pacifi 
the tip of the Nicoya Peninsula in Costa Rica, rich in 
life and waterfalls. 
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Small and Slow Solutions 

The Tao of Permaculture Beekeeping 
Eugene Monaco 

WE LEARN IN THE DESIGN COURSE that 
pennaculture is, among other things, a way to think 
about design. Each element must be placed to serve 

other aspects of the design, and each element must serve three or 
more non-intrinsic functions (Rule #1). Some goals include 
producing richness (number of species per unit area), usable 
yield, or surplus (reasonable), with all inputs provided by the 
system and all outputs used by the system. We are seeking a 
system that builds and maintains itself, uses the least energy for 
the greatest output, and has a high degree of complexity 
(beneficial connections). Piece of cake, right? 

For many of us, this pursuit of sustainable systems is a life
long journey to the center of our being. Along the way, we 
uncover our hurts and prejudices, psychic and emotional wounds, 
and ability to work with others. We heal, teach, learn, and evolve. 
We hope someday to make it to that small farm or ecovillage, and 
in the meantime we research, study, and practice pennaculture in 
our backyards and on our stoops and balconies. 

If ever there was a fast track to learning, it is beekeeping. To 
watch a colony manage itself is the ultimate lesson in group 
consciousness. There is no "I" here. The colony acts as one 
organism, forever tuned to the Spirit That Moves In and Through 
All Things. As a colony moves through the landscape, one can 
think of it as an animal with all its parts working in unison. 
Where does the tree end and the fungal colony in the roots begin? 
How is a ruminant different from the bacteria that occupy its gut? 
How are we different from our brothers and sisters? Each has its 
part to do, and each has its connections with the other elements of 
the system. We as caretakers have our roles too: observing and 
tweaking the system, strengthening the connections, and fulfilling 
our destiny. These are all lessons of the bees. But there's more. 

Pollination 

If pollination were the only connection with other elements of 
the system, it would be enough justification to keep bees. John 
Lovell explains in his classic text Honey Plants of North America 
that there are 15,000 species of flowering plants on the continent 
north of Mexico. Plants flower for the purpose of displaying their 
sex organs for pollination so as to effect sexual reproduction. The 
plants don't need sex to reproduce-having come from a long 
evolution of asexual reproduction, but in doing so they secure 
greater variation, as the offspring inherit the beneficial character
istics of both parents. 

Many flowering plants are wind-pollinated, such as the grasses 
and the oaks. But spend any time studying pollination, and you 
will run into the native animal pollinators: butterflies, moths, 
wasps, mason bees, bumble bees of all sorts; flies, ants, beetles, 
other specialized insects, birds, bats, and other mammals. 
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Some say that keeping a particular type of bee, the honeybee 
(Apis mellifera), is tantamount to monoculture, that there is 
nothing "organic" about it. Let the native pollinators do their 
thing, and don't displace them with honeybee colonies, say the 
critics. This might be true and should well be practiced the day 
we all become hunter-gatherers. In the meantime, next to our 
organic gardens, grain fields, orchards, and aquacultures, you will 
expect to find colonies of Apis spp. Over time, they have evolved 
to be semi-symbiotic with humans. We manage them and give 
them access to habitat they would not otherwise have; in tum, 
they do what they want in a semi-wild fashion. If favorable 
conditions exist, we gain pollination services and a honey 
surplus. At the other end of that spectrum is poor pollination, no 
honey. diseased colonies, colony collapse disorder (CCD), death, 
and loss of the current food supply. 

Inputs and outputs 

Lovell estimates that 3,000 plants in North America produce 
no nectar, but of necessity produce pollen. Not all pollen is 
created equal. Some, such as that from willows and maples, is 
high in protein. Other types, like conifer pollen, are lower in 
protein. When it comes to bees, think of pollen as protein and 
nectar as carbohydrate or sugar. Bees are also known to gather 
the secretions-known as honeydew-of Hemipterous insects 
(true bugs) such as aphids. Plants such as oaks and conifers, 
which otherwise produce no flower nectar, can yield honeydew in 
such quantities that honey surpluses can be harvested. Although 
the quality of such honey is not considered as high as that of 
floral honeys, it can be used for baking. 

An old adage says that you want to raise bees on pollen, not 
nectar. Interestingly enough, in late winter, the pollen comes out 
just a few weeks before the first serious nectar flow. This allows 
the bees time to rear brood so that when the nectar begins to flow, 

Another flower to be in-honeybees will 
forage bee balm when times get tough 



Hillside apiary 

their population will be high enough to collect it. Some beekeep
ers feed pollen in late winter, beforl! the natural pollen comes, to 
increase the population to improve nectar collection. Natural 
beekeepers generally won't do this unless the weather patterns 
are severe and unusual. Why? 

The premise of natural beekeeping, also known as bee 
stewardship, is that you want the bees to fit seamlessly with the 
ebb and flow of nature,just what perrnaculturists aspire to do. 
Rudolph Steiner alludes to this in his book titled, simply, Bees. 
He says the cycles of the sun are synchronized with the time the 
bees spend in their cells before metamorphosing into adults. He 
argues that the bees have their own rhythms in nature, like every
thing else. However (like anything), they can become discon
nected from nature if over-managed. Many trees and plants are 
now blooming off-seasoq due to climate change. The healthiest 
hives are those tuned to their place in nature. 

Once the first pollen of the season is released, there generally 
will be enough for the rest of the season, though not always. And, 
unfortunately, bees may come into contact with pollen contami
nated by pesticides-another stress factor. 

Lovell further explains that only 200 flowering plants north of 
Mexico are of any real value to a bee colony due to wide varia
tion in flower structure and nectar output. Tomatoes and potatoes 
produce little or no nectar. Honeysuckle, bee balm, and red 
clover tend to be bumblebee plants, although during this season's 
severe drought, we have seen the honeybees visiting them. These 
and other plants are often mistaken as honey plants, but the bees 
are likely collecting pollen or even honeydew. 

Soil, moisture, temperature, light, and humidity are factors that 
change the pollen and nectar output of the plants from area to 
area and from season to season. Alfalfa grown in the limestone- · 
rich Tennessee and Ohio valleys, given good moisture, tempera
ture, and other favorable growing conditions, produces a good 
nectar flow. But in the acidic soils of most of the rest of the East, 
the nectar flow from alfalfa is insignificant. In the West, alkaline 
soils can produce a good nectar flow in alfalfa. The point is that 
the presence of flowers does not mean the presence of nectar, 
even in known nectary plants. 

When it comes to honey, what we harvest is the surplus-what 
the bees won't need to keep the colony alive, especially in winter. 
The bees collect nectar and mix it with enzymes before deposit
ing it into hexagonal cells in the hive. Once the excess moisture 

evaporates from the honey, helped by communal fanning, the 
bees cap the cells for storage. 

Stacking functions 

Simple enough: if you want honey, plant honey plants. If the 
plant provides bee forage, and surplus food for honey, and food 
for humans or other animals, and a windbreak, or firewood, or 
shading of a pond, that's more than three functions, so we're 
okay on Rule #1. Let's take an example: the cherry. 

Cherries bloom very early in spring and provide forage for the 
bees, but because the colony is still small, they gather no surplus 
yet. By the time the colony builds up its numbers enough to 
gather a surplus, the cherry blossoms are gone. Cherry nectar is 
therefore used in brood rearing. Plant a cherry, and enjoy the 
fruit. The tree also gives food for pigs, medicine, shade, and 
ultimately furniture and firewood (think George Washington). 

In seeming violation of Rule #1, we will plant some plants for 
the sake of late-season forage so that the bees will make it 
through the winter. If pollination is a good enough reason in itself 
to keep bees, then survival forage is a good enough reason to 
plant some plants. Let's take goldenrod (Solidago canade11sis). 1n 
many places, goldenrod is the last forage of the season and the 
main event in the fall nectar flow. It's doubtful that many of us 
have ever planted goldenrod, since it is a volunteer and graces us 
with its fiery presence. But what if we did-or at least allowed it 
to grow? It seems that its place in the landscape might have only 
one use, maybe two-but three or more? 

... 
~ 

F11nfor all-cutting comb is a family affair 

Here the bees lead us to awareness again. For in studying the 
goldenrod, we learn that a tea of its leaf mixed with tallow makes 

· a great salve for guess what? Would you believe bee stings? And 
burns. Add a poultice of chewed leaves for a heightened effect. 
Here is another permaculture principle in play: The problem is 
the solution. The food that feeds the bees neutralizes the sting. 

Goldenrod also makes a good hand drill for fue-rnaking. The 
dried flowers make a great additive to a tinder bundle. The dried 
stalks-present in winter-make good kindling. The fibers of the 
green stalk can be made into cordage. The green leaves can be 
used in small quantities for salad . Tea from the flowers can be 
used as a tonic for digestion. The canopy of flowers fonns a 
shelter from predators for rabbits, mice, vo.Ies, and other animals. 
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The ancient beauty of a stand of these goldenrod people links us 
to the beauty and spiritual rejuvenation associated with Zone 5, 
brought by Mother Nature to the edge of our fields and gardens. 

Yields and uses 

Yields of the beehive include beeswax, used in salves, balms, 
candles, archery, blacksmithing, candymaking, dental floss, ear 
candles, jewelry, moustache wax, soap, sewing, whipmaking and 
wire-pulling, to name a few. Another important yield is propolis, 
known for its antiseptic, antibiotic, antibacterial, antifungal, and 
antiviral properties. Finally, consider royal jelly and its historical 
uses for tiredness and overwork, neurasthenia, anxiety, insomnia 
and anorexia, bronchial asthma, hepatitis, arthritis, pancreatitis, 
atherosclerosis, kidney diseases, stomach ulcers, gout ovarian 
insufficiency, reversing the aging process, stimulating and 
regenerating the nerves, accelerating the healing and consolida
tion of fractured bones, skin disorders, and sexual rejuvenation. 

Pollen is collected using pollen traps and is a rich source of 
protein for humans, as well as bees. It is reported to contain 22 of 
the 24 known amino acids. 

Raw or lightly strained honey, besides being a great sweetener, 
contains tiny bits of pollen, which nourishes and provides a 
homeopathic effect for allergies of the same pollen. There are 
many anecdotal stories about the medicinal benefits of honey, 
including for burns and open wound healing. The osmotic 
pressure on cells is high enough to discourage bacteria from 
multiplying and so is thought to allow the body's natural healing 
to occur faster. 

Here's one I haven't tried yet but is worth a mention: mix 
four gallons of pure water, a little tea for flavoring, one gallon 
honey, and some yeast. Ferment for a month or so until clear and 
then bottle for a year. Maybe someone can write in to the editor 
their favorite recipe for mead. 

Beekeeping today 

Wendell Berry describes a small, sustainable farmstead where 
the farmer as a matter of course has a few bee hives. He plants 
some alsike clover for them each year. This style of beekeeping 
can be contrasted with commercial operators who move hundreds 
of colonies from Pennsylvania to overwinter in Florida, and then 
truck them to California for the almond crops in spring. Monoc
ultural agriculture depends on the migratory beekeeper, and some 
researchers theorize that stress factors such as transport, over
medication, exposure to GMOs, pesticides, fungicides, and 
biocides are contributing causes to CCD. These stress factors are 
stacked one upon the other so that it is difficult to tell which 
straw broke the camel's back. 

Bees, like plants, reproduce sexually and adapt to various 
pests. Colonies that survive over the winter without meds are 
known as survivor colonies. Bees encouraged in this way can 
thrive without the use of antibiotics and chemicals. There are 
many theories about organic beekeeping. Like anything else, pure 
unbiased, research is difficult to come by, and the control of all 
variables is extremely difficult. In the absence of pure science, 
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you rely on the experience of other beekeepers to get you started 
and ultimately seek to become one with the bees, so you will 
know in your gut and heart what to do. 

Commercial beekeepers breed queens in an attempt to control 
the genetics of the offspring, which inherit genes from the mother 
queen and from the neighborhood gang of drones that mate with 
her. There is some expected natural selection in the drones that 
are able to fly highest and mount the queen; however, this leads 
to variation that some commercial beekeepers find unacceptable, 
particularly with more defensive strains. Artificial insemination 
of controlled drone sperm is being done in a number of opera
tions, and mated queens can be purchased for upwards of $100. 
One criticism of this approach is that the bees have not adapted to 
local conditions. While they may have exhibited resistance to 
Varroa mites in Eastern Europe, they may be just as vulnerable to 
the next "bug" that comes along in their new home area. 

Get started with your own survivors 

A permaculture strategy, borrowed from the natural health 
field, is to build local immunity through survivor stocks. If you 
have IO colonies and lose 80% of them to mites one year, the two 
that remain and successfully overwinter will be your survivor 
stock for the next season. Trading for or obtaining your bees from 
a local survivor colony is a great way to get started. Ask a 
beekeeper to sell you a nuc (short for nucleus colony), which is 
essentially a hive split in two with the queen from the original 
hive. The other hive will raise another queen, or the beekeeper 
• will see to it that it gets a queen_. . 

Commercial beekeepers who have hundreds and thousands of 
hives can not afford such losses, especially in the face of having 
to deliver on pollination contracts to industrial agriculturists. So 
they medicate and reduce bee survival even further. Losses by 
commercial beekeepers have been staggering in the past few 
years, prompting a number of them to get out of the business. 
This will take its toll on industrial agriculture and has prompted 
articles in the mainstream press warning of higher food prices. 

So we see again that the small permaculture farm, homestead, 
or ecovillage with organic gardens, tree crops, and a few dozen 
bee colonies can succeed where the industrial model fails. 

Advantages of the small cell 

Bees traditionally colonize tree cavities in such a mass that 
you can't inspect such a hive without s:Iestroying it. 

Today, given the conditions of hives moved from farm to 
farm by commercial beekeepers, we face diseases that can 
decimate populations of feral colonies as well as our organically
kept bees (remember the chestnut blight?). State authorities have 
required inspection programs for all colonies to look for such 
diseases and so have made it illegal to keep bees in colonies that 
do not have removable frames. 

Two common forms are the Top Bar Hive (TBH) and the 
Langstroth hive. Langs (for short) are more common and have 
certain advantages-the main one being that they are stackable, 
but cost a lot more. The differences between the two types are 



outside the scope of this article, however, in the case of TBHs, 
the bees build their comb without the aid of foundation. Founda
tion is a sheet of beeswax imprinted with hexagonal cells. It is 
placed in the frames of Langs as a starter so the bees build 
straight, plumb rows of comb that come out easily when one lifts 
a frame for inspection. In TBHs, because there is no starter 
foundation, the bees build more to their natural size over time, 
and hopefully follow the bars to make removable frames. 

Langs can be used without foundation too. The idea behind 
foundation is to give the bees a starter, but there's a more sinister 
side. Using foundation with a larger template (5.2 mm) than the 
natural cell (4.8 mm), prompts the bees to build larger cells and 
hence raise larger bees, which were thought to carry more honey. 
The idea was to build a jumbo bee. Now the 

getting a colony started in their yard. The ripples spread out as 
from a stone thrown in a lake. People were prompted to learn 
about honey plants and native pollinators and to plant gardens 
where none had existed. Before our eyes, the commonwealth of 
the area ratcheted up a notch. 

Bees are said to be an indicator species-like the canary in the 
mine shaft. Creation of commol)wea!th is a step in the right 
direction. I tell people, "You've heard of the land of milk and 
honey? Well, this is the honey!" ti. 

Gene Monaco lives in Knoxl'ille, TN. An Activist subscriber since 
1993 when he completed the Permaculture Design Course taught 
by Peter Bane, he has been a beekeeper/or some four years. 

chickens have come home to roost, some say, 
in the diseases that are spreading. Survivor 
colonies left to their own devices tend to 
create smaller bees than typical commercial 
and hobbyist colonies. Small-cell advocates 
swear that their bees have a natural resistance 
to Varroa mites. Of course, the commercial 
beekeeper's answer to diseases is ... guess 
what? Drugs. There are many parallels to 
human health here. Let your imagination run. 

0 PERM.ACULTURE 
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Social lessons 

The hee colony acts as an organized 
democracy, not a society where all work for 
the benefit of just a few. The queen, who is 
the apparent leader, serves at the behest of the 
workers, who exhibit group consciousness. It 
is these (female) workers who decide when 
the queen is to leave the hive to fonn a new 
colony, or may be killed and superceded. I'm 
reminded of the scene from the film The 
Global Gardener, where Bill Mollison, in 
Africa, comments that once the women take 
hold of the organization of the system, things 
start happening. The bees have this one down 
pat-no greedy corporatocracy in the hive, 

One nice thing about backyard beekeeping 
is the creation of commonwealth. Your bees 
pollinate everybody's garden in your area, as 
well as the plants and trees from which 
wildlife feed. The resulting abundance is 
cause for celebration! We had a spinning 
party where we invited friends and neighbors 
to a potluck while we extracted honey from 
the combs. A few went to the hives earlier to 
handle the frames, and then everybody 
watched the magic of the honey flowing from 
the extractor. We ate and drank, and then 
everybody went home with some honey 
dispensed into their own jars. People talked 
about it for weeks, and others asked about 
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A New Hampshire integrated farm p 
Pulling Permaculture Together 
Lauren Buyofsky and Bill Errickson 

I N A TIME OF CORPORATE AGRICULTURE, increasing 
development, and r.unpant loss of our rural communities, D 
Acres, a non-profit organic farm and educational homestead 

in the foothills of New Hampshire's White Mountains, is demon
strating an integrated farm system that brings together plants, 
animals, fungi, air, water, soil, and community. Our efforts focus 
on creating a diverse ecosystem that provides food, fiber, shelter, 
medicine, and community to meet human needs, while 
encouraging other forms of life to thrive. Participants in the D 
Acres project include staff members, residents, interns, volunteers, 
apprentices, guests, and other animals (oxen, pigs, chickens, bees, 
and worms), all of whom perform multiple functions. 

Oxen 

From our 180-acre woodlot we harvest a sustained yield of 
many northern forest tree species for use as building material, 
firewood, mushroom logs, mulch (in the form of wood chips, 
made on-site using our waste vegetable oil-powered chipper), and 
specialty woodcrafts created in our woodshop. August and Henri, 
our team of oxen, are an integral part in our forestry operations at 
the farm, as they enthusiastically use their natural pulling ability 
to haul felled trees out of 
the forest. Working with the 
oxen allows us to remove 
felled trees without the 
heavy environmental 
impacts that come from 
using mechanized equip
ment. We also thoroughly 
enjoy the much cleaner, 
quieter woodland experi
ence with the animals. 

Pigs 

The pigs at D Acres are an 
essential part of the community, 
providing labor, food, and enjoyment. Their excellent land
clearing abilities fit nicely into our permaculture design. We have 
a Berkshire boar and three Yorkshire x Old Spot sows, and out of 
them we breed "Dorchester Dalmatian" piglets, all of whom help 
build soil on the farm. The piglet manure, like that of the oxen, is 
composted for use in the garden. We raise some of the piglets 
ourselves; the rest of several litters each year we sell to other area 

!l--farmers. This is a double bonus for the farm, as it brings in extra 
money, and more importantly, encourages sustainable agriculture 
and local food consumption in the region. 

The parent pigs are housed in an area we will later transform 
into garden beds; there they are converting brush, briars, and 
other plant biomass into soil nutrients through their manure. The 
adult pigs readily root out tree stumps in search of grubs and 
other delectable treats, unearthing plant material that would 
otherwise have to be removed by human hands or machines. 

Pigs are one-third of a project we call the "G-Animal," a 
combination greenhouse
animal shed designed to 
capture synergies between 
the elements: heat and CO

2 
from the animals encour
ages plant growth in the 
greenhouse while eliminat-

. ·, ing the need for supple
mental winter heat. The 
structure itself is made of 
cob (an unfired mixture of 
clay, sand, and straw), 
wood, and re-used scrap 
materials, including plastic 
roofing and glass green
house panes. The green
house occupies the south 

. , side of the building, while 

The boys" are also the 
first step in our soil
building process, each 
converting the grass and 
hay that they eat into about 
40 pounds of manure every 
day. We collect and move 
this (via a manure cart that 
August and Henri expertly 
pull themselves) to our 
compost piles. When the 
manure is well decom
posed, the finished compost 
is applied to our no-till 
gardens. August and Henri in the Big Woods 

the animal dormitory lies to 
the north. Young pigs live 
on the lower level, which 
opens to a yard and a pond, 
while chickens move in and 
out of the upstairs to a 
private, vegetated yard via 
a ramp. 
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Our pigs are also very conscientious about preventing 
unnecessary waste from entering the local landfill. As described 
in "Getting Piggy with Integrated Waste Management" 
(Permaculture Activist #64), they eat a diet comprised of 100% 
waste food, which is collected from our local supermarket, 
bakery, bistro, bagel shop, yogurt manufacturer, sandwich shop, 
and university cafeteria several times each week. The "waste 
food diet" provides our pigs with a well-rounded meals of fresh 
fruits and vegetables, breads and grains, and dairy products, 
while converting some of the local waste stream into a resource. 

And finally, after leading a good life on the farm some of our 
pigs end up on the table, where they provide pork in its various 
forms for consumption by D Acres residents, hostel guests, and 
event participants. In the New England climate, where growing 
enough food to eat year-round can be a challenge, the pigs 
provide a relatively easy and affordable lean protein source. 

Chickens 

Like the pigs, the chickens at D Acres play a diverse role in 
the farm system. Their manure, an exceptionally high nitrogen 
source, is integral to building garden soils since it drives the 
composting of other manures and vegetable waste. The chickens 
are experts at weeding; throughout the growing season, we keep a 
few hens in a chicken tractor over an area of the garden that 
needs weed control. They eat the weeds, roots and all, which they 
unearth as they scratch for worms and grubs. Also, as we pull 
weeds from the gardens, we feed them to the chickens to supple
ment their diet. In the late fall or early spring, our hens clean the 
remaining vegetation (both weeds and crop residues) and pests 
from our greenhouses. In the "G-Animal'' structure mentioned 
above, screen windows in the chickens' upper living area can be 
opened to allow them direct access into the greenhouse portion of 
the structure. While eating the weeds and searching for insects, 
the birds naturally scratch for bugs and grubs, loosening the soil, 
and prepping the area for compost application and cover cropping 
or for the next round of plantings. In both gardens and green
houses, the weeds and insects provide our chickens with a 
vitamin-rich food source which boosts both their health and the 
nutritional value of their eggs. 

Rooting for the home team 
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The eggs produced by our hens are consumed primarily on 
the fann, but some are sold when we have a surplus, as another of 
our diversified income sources. Eggs are available for D Acres 
staff, residents, and interns throughout the year, and are also 
served to our hostel guests and at our Farm Feast Breakfasts, 
monthly community events featuring all local eggs, pancakes, 

greens, potatoes, bacon, 
sausage, toast, and herbal 
tea. 

Bees 

What farmers have 
known for generations, 
much of America is just 
beginning to hear about: 
we need pollinators! 
Without pollinating insects, 
many crops would not 
produce fruit (think 
tomatoes, squash, apples, 
peaches, and most other 
fruit and nut varieties). 

A swann of bees Honeybees are an essential 
pollinator species in this 

country and throughout much of the world. Declining honeybee 
populations are getting the attention not only of beekeepers but of 
food producers worldwide. 

We keep two small hives of honeybees, which, in addition to 
pollination, provide us with honey, pollen, and beeswax. To keep 
our bees well-fed and happy, and to encourage native pollinators 
to remain in our ecosystem, we offer nearby water sources and a 
continuous bloom of flowering plants to provide pollen all season 
long. Also, to create pollinator-friendly habitats we plant and 
encourage volunteers of such species as bee balm, echinacea, 
borage, butterfly weed, anise hyssop, mullein, and marshmallow. 
Another bonus to this habitat-enrichment approach is that 
predatory wasps, which consume insects responsible for crop 
damage, are also attracted to and sustained by the ecosystem. 

Worms 

An important part of any soil-development system, the "wild" 
earthworms on the farm do their share of breaking down com
post, aerating the soil, and cycling nutrients. We also have a 
collection of "domestic" red wonns at D Acres; thes~ dedicated 
verrnicomposters live in a simple bin in the basement that could 
easily be replicated for use in the average American home. The 
red worms need a medium of soil, compost, and shredded paper, 
which is kept moist by adding small amounts of water. The 
worms are "fed" various types of food scraps, which are added to 
the bin once a week. The worms convert all of this material into 
worm castings, which we then use to produce a "worm casting 
tea," given to the plants in liquid form. The worm castings also 
function quite well as a top dressing for such plants as potted 
tomatoes and eggplants, which are heavy feeders. 
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People and community 

As we strive to reduce our consumption of fossil fuels and 
non-renewable fuels, we are constantly faced with higher 
demands not only on animal power, but on the power of commu
nity. We rely on strength-in-numbers to accomplish many tasks 
on the farm, but we also rely on one another to feed our social 
beings. At D Acres particularly, we all have to grow enough as 
people during the summer months to survive the long New 
Hampshire winters. There are generally from five to twenty 
people living and working on the farm at a given time. As it is an 
educational center, homestead, and hostel, we host upwards of 
3,000 guests each year. Workshops and community events, 
offered throughout the seasons, provide a forum for us to share 
our surpluses-food, ideas, or common space-with the commu
nity. We host tours, films, and classes so that others may be 
inspired and empowered to take steps toward living more lightly 
on the land and working for positive change. 

In our permaculture-influenced system, our animal compan
ions are some of our most valued community members. They act 
as a bridge from our farm to the greater ecological and social 
communities, offering friendship and enjoyment to the many 
people, young and old alike, who identify and connect with the 
animal kingdom. Our oxen and pigs pique the interest of visitors 
who may not otherwise be 
drawn to the agricultural 
practices we employ, while 
the chickens, bees, and 
worms offer examples of 
how individuals and 
families can put small-scale 
animals operations into 
pennaculture practice at 
home. As we continue to 
adapt and evolve, it be
comes more and more 
apparent that the animals in 
our farm system are some of 
our greatest teachers; while 
people tend to think we 
know the answers, animals 
have an innate understand
ing of our world. If we are 
prepared to listen, they are 
willing to help us remember how to live sustain-ably in the 
natural world we all share. /1 

Lauren Buyofsky, M.Sc. and Bill Errick-son, M.Sc. are Farm 
Managers at D Acres in Dorchester, NH. Lauren is an herbalist 
who brings a focus on plant spirit medicine to further develop the 
D Acres system and community. Bill is a pennaculture designer 
whose interests lie in evolving a just and sustainable relationship 
with the Earth and its inhabitants through education and celebra
tion. To learn more or to arrange a tour of the farm, visit 
www.dacres.org or write info@dacres.org. 



Designing for man's best friend 

Permaculture Going to the Dogs 
Dave Boehnlein 

M ID-SUMMER FARMER POTLUCKS are the best
fresh food from people who really care about where it 
came from and what it tastes like. Last night I found 

myself at just such a potluck listening to the resident farmers talk 
about their sheep-grazing rotations and their fencing strategies for 
wet areas. However, my attention kept drifting to Ruby, the.ir 
Australian Shepherd. As our group toured the farm, Ruby was 
constantly bringing us one ball or another. As soon as someone 
from the group would grab the ball, Ruby would tear off and wait 
intently for the ball to be thrown. As soon as the ball was 
released, Ruby was on it She would bring it back and present 
herself for a beHy rub. 

Later, while we ate, my focus drifted away from the conversa
tion once more to watch as Ruby hunkered down and concen
trated on the chickens that were meandering about. Ruby would 
slowly creep around the farmyard approaching the birds in what 
seemed like a "predator ready to pounce" kind of way. However, 
after a short time I realized that she wasn't going to pounce on 
them at all but was rather herding them. Eventually, she had all 
dozen young chickens in a coop where she sat at the entrance and 
continued to watch them without distraction. 

Breeding 

Ruby is quite possibly one of the happiest dogs I've ever seen 
(much better than the last Australian Shepherd I met who was · 
confined to an apartment and exhibited extremely bad behavior
from our perspective anyway). Like all of our modem dog 
breeds, the Australian Shepherd owes its existence to human 
selection. This spunky breed was the result of numerous crosses 
of European herding dogs. (1) High energy, stamina, stalking, 
and herding were all traits for which they were selected. 

When you explore the history of breeds in general ( or 
varieties in the plant kingdom), a remarkable body of work 
emerges. The dogs, chickens, cows, snow peas, and muskmelons 
we have today are all the result of hundreds or thousands of years 
of fine-tuning by our ancestors. These breeds are every bit as 
much a part of our cultural heritage as are our linguistics, art, and 
dance. Keeping our breeds going and using them for the purposes 
for which they were bred is as noble a task as preserving other 
worthwhile human traditions. 

In big industry, breeds of animals (or varieties of plants) 
seldom become more diverse. The Cornish-Rock Cross is almost 
all that exists nowadays in commercial meat chicken production. 
We've all heard about the myopia of monocultures. Now, with 
the advent of genetic engineering, this trend is increasing. 
Whereas the industry seems to be heading towards a high
technology approach (laboratory bio-engineering, genetic mixing 

across kingdoms, etc.), permaculture sites hold even greater 
potential as future genetic repositories for the breeds and varieties 
that have been developed over the ages. 

Perm a-pups 

Back to the dogs ... according to statistics from the American 
Pet Products Manufacturers Association, there are roughly 73 
million dogs in the US alone. Thirty-nine percent of households 
own at least one dog. (2) With so many dogs around doing what 
dogs do (eating, roaming, pooping, barking, chasing cars, etc.) it 
seems we ought to look at dogs through a permacultural lens. 

One of our guiding principles in permaculture is that each 
element in the system should provide multiple functions. What 
about our dogs? The dog as a household pet that snuggles with us 
and gives us a warm, fuzzy feeling provide only one function. 
What about the many other roles a dog could play? What if, in 
addition to offering companionship, our dogs were also bringing 
home the chickens, like Ruby, or guarding the property from 
deer? There is nothing wrong with the desire to have a canine 
companion, but as permaculture practitioners, let's try to think 
about other things they can do (and in many cases the things for 
which they were bred). 

Another of our perrnaculture principles encourages us to use 
biological resources whenever possible (such as a living fence of 
willows as opposed to metal T-posts and barbed wire). Now, it's 
true that one could easily get produce, or nursery stock, to a 
farmer's market in the back of a pickup truck However, one 
could also lead a faithful pack of Bernese Mountain Dogs to the 
market with carts in tow. The biological solution here does a 
better job of approaching sustainability in the long run. And don't 
forget that dogs can make more dogs, but pickup trucks will 
never make more pickup trucks (although baby pickup trucks 
would sure be cute, wouldn't they?). 

Mollison also encourages us to use creativity to solve our 
problems. There are countless dog breeds that have come into 
existence for some very specific tasks. Poodle genetics trace back 
to a breed that was selected for its ability to find those hidden 
treasures of the earth, truffles (how else would one find them?). 
Some dogs, such as the Brussels Griffon, earned their keep in 
stables by catching vermin. Other dogs, like Newfoundlands, 
actually have webbed feet and an oily undercoat, making them 
perfect for water-based endeavors, (3, 4) With a little creativity 
and knowledge about tasks suited to the various breeds, one 
could doubtless find dog-based solutions to any number of 
dizzying dilemmas, or conversely, find heretofore-unrealized 
uses for "man's best friend." 
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Selecting a Dog 

A group of my friends recently headed for northern Wisconsin to tackle 
their permacultu1e dream project. They chose an Alaskan Malamute as their 
first dog for her draught and sled-pulling abi Ii ty. They wi 11 also use her as a 
watchdog for the orchard and as an efficient disposal unit for surplus affection. 

If you're with me at this point, perhaps you're starting to think about 
how to incorporate a dog into your system and your life. There are several 
important things to consider before taking that step. 

A wide variety of books, on line resources, and articles highlight things to 
think about before getting a dog. (5) You need to look at space and time 
availability, allergies, interactions with children, interactions with other 
animals, energy level, and a variety of other characteristics. Although this is 
a good starting point, there are other considerations as well. 

Dogs all over the world were originally bred to perform tasks such as 
hunting, herding, and guarding. So Jong as we continue to breed dogs with 
these traits in mind we will continue to have dogs that provide the desired 
functions. However, according to Raymond and Loma Coppinger (6) this 
mindfulness is not being exercised today, and it is the lineage of our dogs 
that is suffering. 

Modem dog breeding seldom seeks to produce dogs that excel at their 
intended functions. More often, modern breeding seeks to create dogs 
appealing to a specific aesthetic (color, shape, cuteness, etc.). It is largely an 
aesthetic rubric from which the American Kennel Club draws its breed 
standards (the ideal specimen by which all dogs of that breed are judged). 

Originally, almost all dogs were bred for their ability to accomplish a 
task with little regard for looks. If a Rottweiler could effectively <lrive stock, 
it was a keeper. Within a few generations, our proclivity for aesthetics will 
begin to undermine the ability of these dogs to perform their intei:ided 
functions, resulting in dogs that are genetically less healthy (unfortunately, 
cuteness does not denote health). 

Furthermore, the original intentions for many breeds have produced traits 
that have gone from favorable on the farm to unfavorable in the living room. 
For example, Blue Heelers were really good at nipping at the heels of cattle 
to drive them. Now, when Blue Heelers are kept as house pets, their heel
nipping is something for which they get scolded. ls this fair to the dog? 

What does this mean for our penna-pups? 
• Use your dogs! All the behaviors that may be annoying in a house pet 

are often perfect for a dog at work-give them the opportunity to do that for 
which they were bred. Your dog will be happier and healthier. 

• Don't shy away from mixed breeds. Choosing mixes of lineage that 
will give them an edge for their intended tasks is fine. A dog doesn't have to 
be purebred in order to fulfill the intended role. 

• Emphasize training and socialization. Genetics can only take a dog so 
far. The first 16 weeks of a puppy's life are the most critical for forming its 
Jong-term behavior patterns-spend a lot of time with your pup during this stage. 

• Throw the standards out the window. Get a dog that can fill the role you 
need, and don't worry about its looks. According to the Coppingers, "I'd 
rather have an inch of dog than a mile of papers." 

• Look at dogs that are vernacular to your area. I often find myself 
looking at the traditional architecture of an area in order to see what works 
best. The same is true of dog breeds in tenns of responsiveness to climate 
and traditional tasks. If the dog breed has been present longer than you, there 
is probably a good reason. Basically, don't subject your poor Chihuahua to 
Siberian winters or your St. Bernard to Saharan summers. 
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With all this in mind, I encourage everyone to 
think about how dogs might fit into our pennaculture 
systems and about whether or not they are a sensible 
solution for the needs at hand (both from your 
perspective and theirs). To fill roles from guardians to 
draught animals, they are often unparalleled (not to 
mention how good it feels to be greeted upon return
ing home by an excited pup). 

Let's all work together to keep our breeds alive, 
vibrant, and healthy. Perhaps one day more of us will 
have dogs like Ruby finding their niche and filling it 
to a "T'. I:!,. 

Notes 
I. Choosing a Dog: Your Guide to Picking the Perfect 
Breed. Baer, Nancy and Steve Duno. Berkeley Publishing 
Group, New York, NY ( 1995). 
2. See the Humane Society website at www.hsus.org. 
3. The American Kennel Club's The Complete Dog Book, 
19'" Ed. Wiley Publishing, New York, NY (1998). 
4. The Reader's Digest ll/11s1rated Book of Dogs, 2"d Revised 
Ed. Sylvester, Patricia (ed.). The Reader's Digest Associa
tion, Inc., Pleasantville. NY (1982). 
5. One good example can be found at www.5stardog.com/ 
dog-breed-selector .aspx. This is an on line selection tool that 
will help you choose a dog breed matched to your lifestyle. 
6. Dogs: A Startling New Understanding of Canine Origin, 
Behavior, & £\>olutio11. Coppinger, Raymond and Loma 
Coppinger. Scribner, New York, NY. (2001) for an 
ecological look at the domestic dog and the overall effects 
we are having on their species. 

Dave Boehnlein grew up in Wisconsin with several 
hunting dogs who played a promi11ent role in his life. 
He is currently the Education Director and Intern 
Coordinator at the Bullock's Permaculture Home
stead on Orcas Island, WA 
(www.pennacultureportal.com). Dave is looking 
forward to the day when he is able to work with his 
own pack and see what they can accomplish. 
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The latest pioneers 

Insects as Human Food 
David Gracer 

A LTHOUGH THE TERM ENTOMOPHAGY is unfamiliar 
to the general public, insect-eating has been on the rise 
in our culture for several years. This is intriguing, given 

that the practice is as old as our species and is still practiced in 
much of the world. Many people accustomed to modem Western 
concepts of food consider entomophagy an eccentric practi~e. 
Like the great majority of so-called alternative practices, 
entomophagy is more traditional than eccentric. 

Since founding Sunrise Land Shrimp (www.slshrimp.com) in 
2005, I have combined activism, education, and a sense of fun 
and adventure to open up a window on this traditional food 
source. At my presentations at nature centers, museums, and 
libraries, people intentionally eat insects for their first time. 
While I do not yet cultivate my own animals, the literature on the 
subject demonstrates that a range of edible insect species can be 
propagated easily, requiring a minimum of space, time, feed, 
water, and manpower. These advantages of microlivestock strike 
at the heart of food-shortage issues; insects represent an invalu
able method of feeding the hungry people of this world. U nfortu
nately-indeed tragically, this solution is perennially disregarded. 

Much can be said about our own cultural aversion to insects 
as food. A variety of reasons are involved, from society's gradual 
estrangement from natural settings to more conceptual concerns. 
The anthropologist Marvin Hanis described a relationship 
between the nutritional payoff of a food and the labor required to 
obtain that food. On the basis of this equation, he deemed insects 
undesirable. Yet refutations are readily apparent. For example, 
insects are highly nutritious. The following summary was 
gleaned from www .eatbug.com: 100 g of cricket contains: 

• 121 calories, 
• 12.9 g of protein 
• 5.5 g of fat 
• 5. I g of carbohydrates 
• 75.8 mg calcium 
• 185.3 mg of phosphorous 
• 9.5 mg of iron 
• 0.36 mg of thiamine, 
• 1.09 mg of riboflavin 
• 3.10 mg of niacin. 
A food source this rich and balanced would seem to justify a 

great effqrt to obtain. On the other hand, traditional collection 
methods are known to have been quite labor-efficient. Also, 
insects can be, and have been, cultivated like crops. No doubt, 
modem techniques can be applied to both their collection and 
husbandry. Such methods are already used for insect production 
in the pet-food industry, wherein a number of cricket farms each 
produce hundreds of thousands of insects per day! 

The substantive issues in entomophagy are largely limited to 

allergy concerns. Like crustaceans, insects are arthropods, and 
anyone allergic to shellfish may show allergic reactions to 
insects. About one person in 3,300 is liable to experience serious 
reactions. Beyond this issue, some insects are potentially toxic, 
mostly due to their food sources. Very little research into insect 
allergies or toxicities has been conducted. While over l ,400 
insect species have been confirmed as edible, the true number is 
definitely much higher. 

Like other foods, insects come in a variety of flavors. Several 
of the more popular types, including crickets and meal worms, are 
largely taste-neutral, in the manner of tofu. In contrast, katydids 
taste light, like salad or a voe ado. The meat of the giant water bug 
is surprisingly fruity; and both the queen leaf-cutter ant and the 

The cicadas of summer, rinsed and ready for cooking 

palm weevil grub can be described as astonishingly bacon-like. 
This tas~e variety arises, generally speaking, from the varying 
degrees of fat content. Insects that have a larval stage, such as 
butterflies, moths, beetles, bees, and ants, are most often con
sumed as larvae or pupae because the immature organism stores 
the fat reserves necessary to achieve the adult phase. Grasshop
pers and crickets, by contrast, have no lar_val stage; they merely 
get bigger, and consequently are more likely to be gathered 
simply when they can provide more of a mouthful. 

The literature on edible insects includes several unexpected 
examples. Stinkbugs, for example, are eagerly consumed in 
Mexico, South Africa, and Papua New Guinea . Mealworms were 
once a part of traditional Turkish cuisine. Aristotle extolled the 
delicacy of the cicada nymph just before it "hatched" from its 
casing and mentioned a preference for the female of the species. 
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Soon after ~panish settlers anived in 
present-day Colombia, there were con
flicts over those parcels of land where 
leaf-cutter ant colonies sent their queens 
into the air. 

Presently, there are several people in 
the US who serve insects to the public. In 
May 2008, I will be engaged in a cooking 
competition with David George Gordon, 
the best-known insect chef in the country. 
My involvement with Sunrise Land 
Shrimp is a lot of fun. While I find it 
satisfying to see the look on a person's 
face when he challenges his assumptions, I 
have few illusions about putting packaged 
insects into the shopping carts of America. 
We may start dining on insects only when 
there are few other choices, but then who 
knows when that will be? 

Beyond the development and exploita
tion of insects as human food, 
entomophagy can include the rearing of 
insects as animal feed and fertilizer, as 
well as medicinal uses of insects and 
related animals. 

Entomophagy needs more pioneers. 
The increasing number of forward
thinking people who realize that there's 
nothing wrong with eating insects will 
inevitably face some resistance from some 
of those around them. The pioneers can 
either conceal their new interest in ento
mophagy (which is NOT recommended), 
or they can get their answers ready. Hope
fully this article can provide a start. Every 
new idea has faced resistance in the past. 
Someday, insect-eating will not be such a 
radical idea as it seems to be now. 8. 

David Gracer is the founder of Sunrise 
Land Shrimp. Contact him at 22 Exeter 
St., Providence, RI 02906, 401-272-1165, 
or dave@slshrimp.com. 

Resources 
• www.eatbug.com/ 
• http:l/ohioline.osu.edu/hyg-fact/2000/2160.html 
• http://nationalzoo.si.edu/publications/ 
zoogoer/2005/4/edibleinsects.cfm 
• www .uky.edu/ Ag/CritLerFiles/casefile/ 
bugconnection/edible/edible.htm 
• www .nhm.ac. uk/nature-online/life/insects
spiders/we bcast-edi b leinsec ts v id/edible-
i nsects .html 
• www .new-agri.co.uk/99-3/focuson/focuson4 .html 
• www. food-info. ne Ii uk/products/i nsects/in tro.htm 
• www.toyrential-reign.com/edibleinsects.html 
• www .allacademic.com/mela/p34637 _index.html 



Notes on pastured poultry 

The Universal Chicken 
John Wages 

KEEPING A FEW CHICKENS is one of the easiest first 
steps in growing some of one's own food, and they 
don't require extensive rural acreage. Perhaps that's 

why so many permaculturists take up poultry from the beginning. 
With all the great books and websites on chicken tractors and 
pastured-poultry systems, is there anything left to say? In this 
article, I will address a few points that are often glossed ov~r, 
some questions that come up repeatedly on poultry listservs, and 
successful designs we have used for brooders and range shelters. 

Breed selection 

The first step in breed selection is to decide whether the goal 
is eggs or meat. If the primary yield is to be eggs, then conuner
cial, high-production breeds include White Leghorns and crosses 
thereof (white egg layers) and various brown-egg laying hybrids 
like the Issa Brown. It is a common misconception that these 
breeds are not good foragers. Gwen and I have kept Leghorn 
hybrids, Issa Browns, and a variety of heritage breeds, and we see 
no noticeable difference in foraging tendencies among them. It 
seems to me that nurture is more important than nature, in this · 
case: if hens have access to the outdoors from an early age, they 
will scratch and hunt insects; if they're raised in confinement 
with fe~d in a trough, they'll come to like that lifestyle. Then, as 
adults, 1f they are fed rich, grain-based rations or commercial 
feeds ad libidwn, they won't forage as much for the obvious 
reason: they don't need to. The commercial layers have been bred 
to lay an egg a day, and their nutrient intake has to support this 
production level. That's the primary drawback to the conunercial 
breeds. Without rich feed, they won't lay as advertised. Among 
the heritage breeds, some hatcheries offer production strains of 
Wyandottes, purebred Leghorns, Buff Orpingtons, Rhode Island 
Reds, and others. None of these can match the egg production of 
the hybrids, but they don't need as much feed. In a permaculture 
system, a heritage breed is probably a good choice. In temperate 
zones, a reasonable strategy is to mix summer layers like Leg
horns with year-round layers like the heavier Wyandottes, Reds, 
or Orpingtons, tossing in some winter-laying Dorkings for good 
measure. Dorkings are widely reported to lay well in the winter 
while going broody in warmer months. 

If the goal is meat, then the decision becomes harder. The 
choice of the vast majority of small-scale pastured poultry 
producers is the Cornish x Rock cross, the same breed used by 
the broiler industry. These animals have been bred to grow to 
eating size in 7-8 weeks. With ultra-fast growth comes a range of 
health problems; heart attacks and joint problems in particular. 
Even though the Comish cross has become known as a lethargic 
breed that doesn't forage, we have observed considerable 

variation in this tendency. Some batches that we day-ranged from 
an early age during warm weather were quite active, running out 
of the pasture unit in pursuit of grasshoppers as soon as we 
opened the door each morning. Other batches that were kept 
inside their moveable units most of the time due to the weather 
turned out to be lazy. Our interpretation of these observations is 
that nurture is the key. Nevertheless, no Comish cross will be a 
really good forager-they're simply too heavy. Nor will their 
meat have the flavor of heritage meat birds like Barred Rocks, 
Reds, or Orpingtons. Another disadvantage is that Comish cross 
must have high-octane feed, particularly for the first three weeks. 
Unless they are fed these special, high-calorie and high-protein 
rations, they won't grow out in eight weeks. The heritage breeds 
grow more slowly, requiring 12 weeks or more, but their feed 
requirements aren't as stringent, and they are much better 
foragers. Note that the laying breeds I've mentioned are dual
purpose fowl (except for the Leghorn), meaning they have a 
decent level of egg production, while also growing large enough 
to eat. Because most customers order pullets, many hatcheries 
offer surplus cockerels of heavy breeds at very low prices. 

Hover brooder-chick-level view 

Hover brooder-top view 
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Hatcheries and brooding 

Hatcheries should be close enough that day-old chicks spend 
no more than two days in transit. We live close enough to an 
established hatchery with production strains of heritage breeds 
that we sometimes receivf! chicks the day after they are shipped. 

Chicks need a wann, draft-free, predator-proof environment. 
Robert Plamondon has resurrected a wonderfully simple design 
for a hover brooder that was developed at Ohio State University 
in the l 940s (Success with Baby Chicks, Resource list). Placed 
inside a building to prevent drafts and rats, this simple plywood 
brooder keeps chicks safe and warm even when outside tempera
tures are freezing. Chicks are free to move away from the light if 
they're too warm. This behavioral thermostat removes the 
necessity of maintaining a constant brooder temperature. Also, 
their behavior shows when they no longer need the light, and it's 
safe to move them outside. 

Chicken tractor options 

Much has been written about poultry housing (see Resource 
list). Andy Lee and Patricia Foreman have described the classic 
chicken tractor and modifications like day-ranging and straw-bale 
tractors. The classic pastured poultry unit developed by Joel 
Salatin works well enough provided it has all the bracing he 
describes in Pastured Poultry Profits. A turnbuckle and the cable 
that runs diagonally across the unit are particularly important to 
prevent the roof from collapsing under the weight of rain water. 
Gwen and I began with the 4x4x12 ft. chicken tractor design 
from Chicken Tractor. The only modification we made was to 
add a 6V solar-powered charger (Parmak, Kansas City, MO, 
www.parmak.com, purchased locally) and a strand of electric 
wire around the unit near the bottom for predator control. 
Occasionally, at night, we hear dogs and other animals yelp when 
they touch the wire, suggesting to us that it's an important part of 
the design. We prefer a hoop-type shelter made of two arched 
welded wire panels (16 ft. x 53 in.) attached to a 2x4 wooden 
frame similar to the one described by Robert Plamondon (Re
source list). It is wise to use rot-resistant lumber for these units. 
Four 2x4s are laid flat on the ground and are attached at the 
corners using metal framing connectors or plywood or scrap 
pieces of board. The wire panels are arched across the long 
dimension and attached to the wooden frame with 1/2-in., U
shaped steel pipe straps (large staples can be used). The ends are 
framed with 2x2s and covered with 1-in. poultry wire. Again, we 
added electric wire along the outside (requires four short posts 
attached to each comer). The unit is covered with 1-in. poultry 
wire to exclude small predators, then fitted with a reflective, 
opaque, silver tarp. Reflective foam insulation (R-max ™ or 
similar types) can be sandwiched between the wire and tarp for 
added insulation. In our hot months of July and August, the 
insulation's reflectivity lowers the temperature inside the unit. 
Hoop shelters like these are heavier than chicken tractors, but are 
easily moved with two hand trucks and, preferably, two people. 
One person can move the unit by placing a weight on one hand-
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truck, then pulling the handtruck on the opposite side. Together 
with electric-net fencing (www.premierlsupplies.com or 
www.kencove.com), this system works very well for broilers. 
We've used it with small laying flocks too, although pullets tend 
to fly out. This problem diminishes as they get older and heavier. 

Questions about temperature tolerances of chickens come up 
regularly on listservs. The ancestor of the domestic chicken is the 
red jungle fowl of Southeast Asia. Chickens can take the heat as 
long as they have shade. Chickens have feathers. Feathers keep 
heat in, but also out, in the manner of any good insulator. This 
means they can tolerate a very wide range of temperatures, from 
the sub-freezing (provided they have shelter from the wind and 
are dry) to more than 95°F (35°C). Heavy breeds generate more 
body heat and weather the heat less well than lighter breeds, while 
faring better in winter. Breeds with single combs that are prone to 
freeze are not as good a choice as rose-comb breeds if prolonged 
sub-freezing temperatures are the nonn. Chantecler, a Canadian 
heritage breed, is said to be a good choice for cold climates. 

Butchering 

To dress a chicken requires killing it, plucking the feathers, 
and removing the viscera. Chickens can be killed by wringing 
their necks (not very humane, in llJ.Y opinion), gassing using a 
two-stage process (first, the animal is put to sleep, then a lower
oxygen mix is used to kill it), or decapitation. Until recently, we 
used a sharp hatchet to chop off the heads of chickens, and we 
felt this was the most humane way to kill them quickly. With a 
sharp knife, however, it becomes easier to quickly cut their heads 
while they hang in a killing cone. A killing cone is simply a 
tapered cone of stainless steel in which the bird hangs upside 
down, with its head protruding from the bottom. After removing 
the head (which takes at most a second, if the knife is sharp 
enough), the bird is allowed to bl~ed out, then is removed from 
the cone. Having an •ultra-$harp i9tife is key to the process. 

Plucking the ~hicken is by far. the hardest part. Scald the 
carcass by plunging it lip and do.wn in a vat of water (about 
l 45"F or 63 °C) for 45 secondi to,a minute to loosen the feathers. 
You can tell when the procyss is complete by periodically 

Hoop shelters equipped with solar-electric 
fence charger to deter predators 



tugging on the wing feathers. When they pull out easily, it's time 
to pluck the rest. Most of the feathers can be pulled out in clumps 
in a minute or less; if the tiny pinfeathers have started to grow, 
the task becomes daunting. The literature describes various 
techniques from searing with a low flame to removing them with 
wax. On our home scale, we pluck by hand. The broilers we 
raised for a small-scale, local processor were plucked in a 

d 
Chicken tractor with electric netting for day range 

rotating drum plucker. Rubber feet on the inside pluck the carcass 
as the drum rapidly rotates, and the process is finished in less 
than a minute. Hand-cranked models are available, and home
made models like the Whizbang Chicken Plucker reportedly are 
worth the investment (Resources). Add a few drops of 
biocompatible detergent to the scald water to help wet the oily 
feather~ 6f ducks and geese. · 

·Evisceration is easy and is amply detailed in numerous books. 
The trickiest part is to remove the lower intestines without 
spilling feces all over the meat. Firstly, ensure the intestinal tract 
has time to clear by not feeding the birds before killing. You can 
still give them a last meal-just be sure it's at least 12 hours prior 
to butchering. Secondly, after opening the abdominal cavity with 
a transverse cut mid-way between the breastbone and the vent 
(anal opening), look carefully at the end of the large intestine. 
Cut on each side, being careful not to cut the intestine itself, and 
extend the cuts up to the previous transverse cut to make a "V." 
We then flip the carcass and cut down from the base of the tail, 
which removes the tail, along with the vent and the intestines. 
The rest of the gastrointestinal tract is pulled out by hand. With 
practice, it's possible to avoid spilling any feces at all on the 
meat, which is otherwise not as easy as books make it sound. 

Almost all of our work with pastured animals in moveable 
units has been with chickens. These housing methods, with 
appropriate modifications, are applicable to other small animals 
like ducks, quail, turkeys, and rabbits. /1 

Resources 
• ATTRA (Appropriate Technology Transfer for Rural Areas). 
Small Scale Poultry Processing. www.attra.ncat.org/attra-pub/ 
poultryprocess.html. Sources of pluckers and other equipment 
• Kimball, Herrick. Anyone can Build a Tub-style Mechanical 

Chicken Plucker. Whizbang Books. 2003. www.whizbangbooks.com. 
• Lee, Andy and Patricia Foreman. Chicken Tractor: the 
Pennaculture Guide to Happy Hens and Healthy Soil. Good 
Earth Publications. 1998. 
• Lee, Andy, Patricia Foreman, and Gene Logsdon. Day-range 
Poultry: Every Chicken Owner's Guide to Grazing Gardens and 
Improving Pastures. Good Earth Publications. 2002. 
• Plamondon, Robert. Range Poultry Housing. National Center 
for Appropriate Technology. attra.ncat.org/attra-pub/PDF/ 
poulthous.pdf. 
• Plamondon, Robert. Success with Baby Chicks. Norton Creek 
Press. 2003. 
• Salatin, Joel. Pastured Poultry Profits. Polyface. 1996. 

John and Gwen Wages live in northeast Mississippi, where they 
have pastured as many as 500 broilers at a time and have taught 
pastured poultry workshops for Heifer International in the 
Mississippi Delta. They always enjoy talking with people who 
want to get started with chickens, whether it's five hens in the 
bactyard or 500 broilers 011 pasture. Contact them at 
iwages@earthlittk.net. 

Fire Destroys Basalt Greenhouse 
Central Rocky Mtn. Permaculture to Rebuild 

On Sunday, October 8 fue destroyed Jerome Osentowski's 
20-year old freestanding solar greenhouse Pele, pictured and 
described in "The Greenhouse Effect," PcA 65. A rodent's nest in 
contact with an attached sauna chimney that was fired the night 
before is suspected as the cause of ignition. Windless conditions 
and swift action by the local fire department ferrying water up the 
long mountain road prevented the fue from spreading to the 
adjacent dwelling and its attached greenhouse. An unoccupied 
shed and chicken coop next to the blazing structure and a large 
part of the stock of the Heritage Fruit Tree Nursery were also 
consumed. Damage was nearly total, though plants from beds on 
the east end and some metal siding were deemed salvageable. 

At this writing, Osentowski, one of North America's pioneer 
permaculture designers, had recovered from the shock of waking 
at 3 a.m. to find his indoor island of subtropical abundance an 
inferno. Vowing to rebuild from the foundations up, he was 
hopeful that support could be found to create an even larger 
structure on the site with a better, more technically advanced 
design. "I've learned so much since I started that greenhouse, that 
I know I can do it better now. I'd like to incorporate a ground
loop heat pump and fully insulated foundations, both innovations 
that I ignored or that were unavailable when I began." 

Graduates of the 21 years of Pennaculture Design Courses 
taught continuously at CRMPI, North America's senior teaching 
institute, are urged to volunteer time to the cleanup, which is 
ongoing, the re-design, which will take place this winter, and 'the 
reconstruction, beginning with the next warm season. A local 
non-profit has pledged matching funds for area donations to the 
effort . Supporters may send tax-deductible contributions to: 
CRMPI, PO Box 631, Basalt, CO 81621 USA. www.crmpi.org. 
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Keeping animals in the city 

Small Livestock in the Backyard 
Dawn Pillsbury 

I 'M NOT SURE IF IT'S THOUSANDS OF YEARS of 
human breeding or the hand of a merciful god, but by the 
time rabbits are of eating size, they're no longer heart

breakingly adorable. "They're still cute," said Brent, designated 
rabbit-killer for our household, "but by then, they're more tasty
looking than cute." 

Jane Hunnicut got us started keeping rabbits in Fall 2004, 
during our Pennaculture Design Course at the Occidental Arts & 
Ecology Center. We started with three breeding does at our berry 
farm in Sebastopol. After two years, we moved south to the San 
Francisco Bay Area, where we shrank the rabbitry down to two 
does and faced a new challenge: gathering enough fodder to keep 
an average of ten rabbits contentedly gnawing. 

Rabbits have become an integral part of our pennaculture 
garden, supplying fertilizer (manure, urine, blood, and offal) and 
green waste disposal. Our newly acquired chickens tum other 
kinds of scraps into fertilizer, provide insect control, and till soil. 

Rabbits 

Wild rabbits spend their days und¢rground, and that's the 
environment we strive to create for them. They need deep, cool 
shade and plenty of water. 

Rabbits also like to chew. This is an important consideration 
when designing a rabbit watering system. The standard drip 
irrigation parts work, but eventually the rabbits will manage to 

get their teeth on a vital part. This yields several unhappy possibi
lities: soaked rabbits, thirsty rabbits, or dead rabbits and miserable 
keepers. To avoid this, I recommend salvaging some PVC pipe 
(1/2 to 3/4 in.) and using the screw-in-type brass nipple waterers. 

New rabbit keepers are often tempted to use bottle waterers. 
They're a fine temporary measure, but have problems: algae, 
dripping, running dry, cracking, etc. Refilling bottles will quickly 
eat up any labor you save by not installing a drip system. One 
family we turned on to raising rabbits lost a nursing doe when a 
hot day coincided with a failure to refill her water bottle (they 
had not run their automatic watering system that far). Luckily, 
most of the babies were old enough to survive the sudden weaning. 

Warrens 

The holy grail of pennaculture rabbit raisers is a working 
warren, where rabbits can dig in the earth, fonn their own social 
networks, and feel more comfortable in a natural environment. 
As far as I know, no one has managed to make this work. ''Never 
let them on the ground," Jane warned me when I told her we were 
planning to tractor rabbits on the fann. She cautioned us about 
soil-borne diseases and escapes. Despite her words, we did 
tractor rabbits in a big, open-bottomed cage. We had mysterious 
deaths-sometimes weeks after we moved the rabbits back into 
the cages, and we got very good at chasing and trapping rabbits. 

Shayne, who raises rabbits with her daughters as a 4-H project, 

Sunflowers and pineapple guava (Feijoia sellowiana) shade chicken yard and rabbitry (middle rear) from the afternoon sun 
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PERENNIAL VEGETABLES 
A Gardener's Guide to Over 100 
DeUcious Easy-to-Grow Edibles 

by Eric Toe nsmeie r 
This brightly written and pioneering work 
profiles plants for North American gardens with 
notes about their climate range, ecology, 
history, cultivation, harvest, storage, and uses. 
Includes choosing species to match design 
aims and techniques for propagation. Color 
throughout. (2007) S35, 242 pp. paper. color illus. 

SO YOU WANT TO START A NURSERY 
by Tony Avent. 
This savvy and successful author writes a compre
hensive guide to the nursery business: thinking and 
design, location, different business strategies, 
growing plants, controlling pests, marketing and 
sales, and even closing or selling the business. 
Invaluable for the operating or aspiring nursery 
owner. (2003) $25. cloth. illus. 340 pp. 

GUERRILLA GARDENING: A Manualfesto 
by David Tracey NEW! 
Placemaking with a green thumb and a little 
whistling in the dark. Hardy plants for tough 
places, making seed bombs, making friends; when 

Books from 
The Permaculture 

Activist 

THE BACKYARD ORCHARDIST 
& BACKYARD BERRY BOOK 

by Stella Otto. "The finest single source on fruit 
growing published to date,"-Pomona. Planting, pruning, 
pollination& pest control for apples, pears, cherries, plums, 
apricots, peaches, and crosses. The Berry Boak covers straw
berries, rhubarb, brambles, currants & gooseberries, grapes, 
and kiwis: varieties, site selection, troubleshooting, and more. 
Orchardist (1993) $16. 250 pp. Berry Book (1995) $17. 284 pp. 
pap. illus. (Both for $30) 

to run and when to call in the cameras- for Growers & Gardeners y a lively guide to new urban spaces. 
· ~ (2007) $20. 228 pp. pap. illus. 
ri PLANTS FOR A FUTURE THE GREENHOUSE GARDENER'S 
,! 

Edible & Useful Plants for a Healthier World COMPANION 

This top-notch database of trees, shrubs, plants for shade, water 
plants, perennial vegetables, hedges & ground covers gives plant 
characteristics & growing requirements in depth. Cross references 

uses and habitats. (1997) $19. 300 pp paper. illus. 

by Ken Fern by Shane Smith 
A complete guide to 
designing, building or 
selecting, and managing 
a small greenhouse. 
Emphasizes multifunc
tional uses for heating 
space and for growing 
tender plants. An award

~~ 
.,~mif?~SE p 

. b 

;~ 
UNCOMMON FRUITS for EVERY GARDEN 
by Lee Reich. Highlights 23 top quality 
fruits little known in commerce. This 
beautiful volume reflects the author's 
literary talent and his horticultural 
experience. Featuring pawpaw, persim
mon, jujube, currants, gooseberries, hardy 

winning best-seller. (2000) $23, 544 pp. pap. illus. 

Other Back List Titles: 
kiwi, medlar, asian pear, lingonberry, and a The EARTH MANUAL $16 

ECOFORESTRY $11 
GROWING FOOD IN SW MOUNTAINS $10 

The MAPLE SUGAR BOOK $18 

dozen more exotic but hardy botanical trea-
sures. (2004) $22. doth. illus. 288 pp. 

www.permacultureactivist.net 
FOUR-SEASON HARVEST 
by Eliot Coleman 
Using simple techniques and good 
design the author grows and eats 
abundant fresh food 12 months of 
the year in Maine. An excellent 
resource for cold climate garden
ers, with crop profiles and a step
by-step illustration of methods. 
2nd ed. (1995) $25, 272 pp. pap. illus. 

THE APPLE GROWER 
A Guide for the Organic Orchardist 

by Michael Phillips 
A pioneer of organic production, Phillips lays 

out everything you can learn about orcharding 
from a book. His methods are well tested far 

commercial success, and each chapter contains 
a section addressing needs of the home grower. 

3rd ed. (2005) $40.00, 343 pp. pap. illus. 



INTRODUCTION TO PERMACULTURE 
by Bill Mollison and Reny Mia Slay 
The basic argument for permanent agricul
ture: how to feed and house yourself in 
any climate with least use of land, energy, 
and repetitive labor. Follows the Design 
Course syllabus. Replaces Pc I and II. 
2nd ed. (1994) $31.00, 218 pp. paper. illus. 

Spanish £di1io11-
INTRODUCCION a la PERMACULTURA 
por Bill Mollison con Reny Mia Slay 
Principios y ejemplos para diseiiar pueblos, 
casas, y huertos sostenibles. Traducido de 
la edicion ingles original, contiene las 
mismas ilustraciones y listas de plantas. 
(1994) $28.00, 202 pp. papel. ilus. 

PERMACULTURE: A Designers' Manual 

by BHL Mollison 
A global sourcebook for creating cultivated 
ecosystems in all climates and landforms. 
Lucid illustrations by Andrew Jeeves bring 
Mollison's concepts to life. Offers essential, 
in-depth treatment of earth repair and 
practical design in spare & powerful prose. 
(1990) $84.00, 576 pp. hardbound. illus. 

The BASICS of PERMACULTURE DESIGN The Rasics of 

b 
l'ern1aculturc- Design 

y Ross Mars M .. ~ ..... 
A pithy and practical guide to designing small .u,-..., .. ~~'.~

1

~.~·"•p_,_ 
or large properties. Covers garden layout and :~, .. ~c.-:. · ·% ) ·, , .,_ _ 

~):·,J,-~ • ..,"" !F''F·~• 
fertility management, house location, mapping, .:~~~:ef-:'~Jrn~~.i;J / · 1 

water catchment, earthworks, ~ ... :.;,,.;:g.,·. r& / / / ~1 
_-· ~ ~~ -~ -~ -. .. . • .•' ;;-;;· 

,i. P.allcni l~mgual!e' the needs of animals, and ::~rf.? •. ~.~<'. ,-·. :'' . 
•~·· "'"'"" •· ·••h technology in both rural and ~~; -:~-~..i -~- -~- , 

urban settings. With valuable :, -:,-: _. · · .-- --- ---

I .J •1~t,'t" n •. •'-l' "'f..1 
~., ... , ..... , .. , ;1 .1 ... ~t ,11~ 

; sections on tools and process 
for the working designer, plus notes on schools and 

communities. Recommended. 
(1996/2003) $25. 170 pp. paper. illus. 

A PATTERN LANGUAGE: Towns • Buildings• Construction 
by Christopher Alexander, Sara Ishikawa & Murray Silverstein, et al. 

The bible of human-scale design for the built environment. A paradigm
shifting book and a must-have for all serious designers. 

THE EARTH CARE MANUAL 
(1977) $65.00, 1177pp. cloth. illus. 

A Permaculture Handbook for Britain 
& Other Temperate Countries 
by Patrick Whitefield 
A comprehensive, practical study of perma
culture for cooler climatess. Takes a new 
look at principles and applies them to soil, 
fertility, water, climate, energy & materials, 
buildings, gardens, orchards, farming, 
woodland, and biodiversity. Helpful 
overviews of the design process and how to 
develop your home or project using 
permaculture principles. 
$75.00, 480 pp, hardbound. illus. 

PERMACULTURE: Principles & 
Pathways Beyond Sustainability 
by David Holmgren 
A powerful re-organization of Pc principles 
by its junior co-author, this startling look 
at the implications of "energy descent" puts 
Permaculture at the center of global debate. 
(2002) $29.00, 286 pp. paper. illus. 

also by David Holmgren
HEPBU RN PERMACULTURE GARDENS: 

@ 
DAVID lfOlMGREH 

f 11. . 

A Case Study in Cool Climate Permaculture 
A 10-year planning and development analysis of "Meliodora," the author's 
2.5 acre suburban property in central Victoria, Australia. Superb example of 
Permaculture design in large format (11"x 17"). 
(1995) $29.00, 66 pp. paper. lg. format, illus. w/ detailed plans & drawings 

DAVID HOLMGREN: Collected Writings & Presentations 1978-2006 
An interactive e-book with 44 articles and Powerpoint presentations. 
CD-ROM. MAC/Windows/Linux. $25. 

Designing & Maintaining Your 
EDIBLE LANDSCAPE NATURALLY 
by Robert Kourik 
A brilliant classic reissued. Uses perma
culture concepts to shape home and garden 

1h-.. f~1d11~ ,11ul 
111,,iut;t!t,ln~ 

in the model of nature. Edibles, perennials. 
sheet mulch, polyculture, zones. planting, 
grafting, and multi-use elements explained 
and integrated. With many valuable tables 

l Ol II I I! 1111 I l.,\X 11Sl' ll 'I. 

and diagrams on root interactions, soil/ 
plant in di ca tors, species charaderisti cs, etc. 
Indispensable for the designer. 
(1986, 2005) $49. 351 pp.+ 16 col. plates. pap. illus. 
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lets male rabbits run loose on the ground in a wire enclosure, with 
promising results. But this system works only with males because 
does dig. Bucks dig, too, but mature does can burrow many feet 
into the soil, even into hard northern California clay. 

Thus, the conventional approach-sturdy cages raised several 
feet above the ground-is the one we practice and teach. A 3-4' 
height is important if your area has predators such as raccoons. 

Manure 

You need lots of space under the cages for good access to the 
manure. Rabbit manure is an excellent planting medium and soil 
amendment: good enough to justify keeping a rabbit or two even 
if you're vegetarian. It's nearly odorless and doesn't need any 
composting-just shovel it into pots or on your beds. The urine, 
on the other hand, is very hot (nitrogen-rich) and pungent. 
Luckily, rabbits tend to urinate in one place, usually toward the 
back of their cages (away from their food). We pile coir in those 
areas to soak up the urine. Once or twice a year, we scoop it out 
while we're harvesting the manure and seal it in a couple of 5-gal. 
buckets for a few months. It makes a rich soil amendment. 

Fodder 

Rabbits love blackberry. They also enjoy roses (flower, stem 
and branch), nearly any fruit tree leaves and branches, and a wide 
variety of herbs and greens. This is a great way to tum prunings 
into fertilizer. Some of our favorite insectary plants-fennel, bee 
balm, yarrow, pineapple sage, and feverfew-are also choice 
rabbit fodder. 

Chickens 

We bought six started chicks (four to six weeks old) and 
installed them'in a sturdy coop already on site. Chickens in Your 
Backyard (See the Resources list.) is an excellent beginner's 
guide to chicken-keeping, and I highly recommend it. Our chicks 
are coming along very well, and only one turned out to be a 
rooster (he was delicious}. Again, don't be tempted to skimp .on 
the water. We simply added another segment to the rabbits' irri
gation line and installed an automatic cup waterer for the birds. 

Forage 

Chickens spend their time eating, looking for more things to 
eat, grooming, napping and fine-tuning their pecking order. The 
space needs to be large enough that chickens chasing each other 
will have forgotten what they're fighting about by the time they 
run into a fence. That's about eight feet. 

It's also important to keep them from getting bored. Bored 
chickens will cannibalize each other and eat eggs, so giving them 
fresh fodder a couple of times a day will help keep their day 
interesting. Several of the crops in our garden fill that niche. 

We planted perennial Maximillian sunflowers next to the 
summer yard, where the dangling foliage provides both food and 
entertainment. The rabbits also love the leaves and young stems. 

The bees are busy at the flowers and next year the plants will put 
up edible shoots for us. And Maximillians get by on little water. 

The chickens also adore broccoli leaves, comfrey (their 
favorite), lettuce, rice, leftover bread, and other grains. They 
especially like leaves covered with aphids-they peck off the 
bugs, then chow down on the greens. And there's nothing they 
like better than a piece of slug-covered lettuce: extra protein for 
the chickens and slug control too! The chickens are so excited to 
get fresh greens that it's fun to supply them, and that encourages 
us to keep our beds weeded. Feeding some of our kitchen scraps 
to the chickens has allowed us to adjust the flow to our worm bin 
enough that the fruit fly problem has come under control. 

Chicken runs 

Our chicken yard is divided into separate summer and winter 
runs. The coop sits beneath a large persimmon tree that provides 
shade and dropped fruit for the birds to forage. The summer yard 
is piled six inches deep in straw, which gives the chickens 
endless opportunities to scratch and hunt for food. It's also close 
enough to the fig tree that we can easily toss over any fallen figs. 

Chickens hang out in the comer of the yard near 
the Bio-Stak, where they provide insect control 

The area we've devoted to chickens used to be year-round 
chicken runs, and was hard, bare, and nitrogen-rich to the point of 
poisoning anything that we tried to grow there. We sheet
mulched the whole area and fenced off the southern half for the 
summer yard. The idea is that the chickens will dig in enough 
straw to begin breaking down the excess nitrogen. This winter we 
plan to plant cover crops there. We planted the winter yard in 
white clover, which will provide green forage and relief from 
mud through the rainy season. 

Many people may think you're crazy for raising animals in the 
city, but chickens and rabbits are easy to integrate into a small 
yard. What would be Zone Three in a larger place is really Zone 
Two in an urban lot. I visit the chickens and rabbits at least twice 
a day and can watch them from my office window. 

Killing time 

Slaughtering a chicken has made me appreciate how quick and 
easy it is to dress a rabbit. To kill a rabbit, take the rabbit from its 
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cage, pinning its ears to its body and cradling its feet against your 
chest to support it. Lay it on a firm surface, as close to waist 
height as possible. Holding its neck with one hand, one quick hit 
of the hammer on the forehead kills it. Swing its body up and 
slide the hook between its Achilles tendon and the bone. Pulling 
finnly on the ears and using a sharp razor, sever the head. Cut off 
the tail and hook the other leg. 

The skin comes off quickly with a few strategic cuts and some 
pulling and tugging. Another slit reveals the entrails, which slide 
out with a little guidance. Some people like to eat the liver, which 
is large and hides just below the diaphragm. Be sure you remove 
the little blue sac which is the gall bladder. 

Cut off the paws and cool the carcass in two changes of water, 
and you have around three pounds of meat ready to cook. It's 
best to let the meat age two or three days in the refrigerator-any 
less, and the proteins coagulate unpleasantly when cooked. 

Compared to rabbits, dressing a chicken takes forever. When 
we killed the rooster, Brent cut off his head with a sharp knife. I 
held him while he bled out (fertilizing the apple tree). Yes, they 
do flap around a lot. Then we took him into the kitchen and 
plucked ... and plucked ... and plucked. Ifl were going to do this 
more than once, I'd invest in a wax dipper or some other shortcut. 
The pinfeathers are an especially unpleasant reality: I had to use 
needle-nosed pliers to remove all the small ones. 

Removing the innards is also trickier. You need to cut around 
the vent {the nice term for a chicken's all-purpose exit hole) and 
gather all the organs into a nice handful by feel, without bursting 
the crop and getting half-digested grains all over the insides. 

We bury the offal (including heads) of both chickens and 
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rabbits around the drip line of our fruit trees, just a few inches 
down. It breaks down quickly and has never attracted scavengers. 
I've heard that dogs and cats will happily eat those surplus parts, 
but also that it's not a good idea to feed raw chicken parts to your 
dog-he might develop a taste for them and go on to help himself. 
I've known some dogs to take this liberty without being fed, sug
gesting the importance of adequate fencing (sturdy and 3-4' high). 

Young rabbits, called fryers at two months old, are actually 
good to fry after a one-to-two-day brine soak with pepper and 
bruised parsley, sage, and other such herbs. If the rabbits are 
older or if buttermilk-fried rabbit isn't appealing, I recommend a 
slow cooking starting with browning the pieces in a little olive 
oil, then simmering for three or four hours in a little cooking 
liquid. When the meat starts to fall off the bones, strip it off and 
use like cooked chicken. Rabbit meat is much like chicken, but is 
more flavorlul and can be cooked longer without getting stringy. fl 

Resources 
Bass Equipment (rabbit cages and equipment), www.basseguipment.com 
Biofuel Oasis (organic feed in the Bay Area), www.biofueloasis.com/ 
index.html. 
Chickens in Your Backyard: A Beginner's Guide by Rick and Gail 
Luttman, Rodale, 1976. 
Harmony Farm Supply, www.hannonyfarm.com. 
Low-cost rabbit watering systems: http;//www.califomianrabbits.com/ 
water.htJD 

Dawn Pillsbury raises chickens and rabbits 011 her urban 
homestead in the San Francisco Bay Area. For more recipes, 
visit ~er blog (www.gqrden2table.blogspol.com). 



A good idea never dies 

Chicken Tractor from the Dump 
Jan Steinman 

I N PERM A CULTURE, ANIMALS ARE VALUED for the 
many services they pro vide, whereas in industrialized 
farming, animal use is optim ized for a singl e purpose, 

usually meat, egg s, or dairy. For example, in industrial farming, 
egg chicke ns are crowded into tiny cubic-fo ot cages, with a 
moving conveyer belt carrying feed past their heads, a slope and 
another belt under thei r egg-l aying parts to catch the product, and 
another to carry off 
excrement. The 
excremen t is viewed 
as "waste" by the 
industrial farm er, 
who must do 
something with it 
periodically, of ten 
paying someone to 
take it away. 

In permaculture, 
the goal is zero 
waste . Chickens are 
often housed in a 
"chicken tract or," a 
mobile coo p with a 
porous floor, so that 
chicken excrement 

The finished product 

falls through to the earth and becomes fertilizer. When the 
ground underneath has had enough manure, the chicken tractor is 
moved to another location. 

Mo st chicken tract ors are simple affairs-a bit of chicken 
wire, held together with some PVC tubing , manuall y hauled 
around from place to place. But we knew we wanted something 
different and more versatile. We wanted an eas ily mobile chicken 
coop, comp let e with nesting boxes, roosts, and a feeding station. 

Observe and Interact 

We fretted and planned for how we would build such a thing, 
and where we'd get the pares. Wheels, axles. and hi tches are 
expensive. Then one day at the recycling depot, we saw an old 
camping trailer. The tent top was long gone, but the bottom 
looked serviceabl e . Unfortunately, they wouldn't let us have it. 
So we put out on the grapevine that we were looking for an old 
trailer, and within a few days, we had five offers! It seems 
everyone has one of these things sitting on their prop erty that 
they want to get rid of! 

We towed it home, got rid of the canvas, cut out the decaying 
floor, and built nest boxes on either end. It had two internal sheet
metal dividers that were about to be scrap ped when we noticed 
that they were just the right size to be roofs for the nest boxes. 

Use and value nature's gifts 

Our veterinary neighbors, Dave and Sasha, cut down som e 
cedars and had them milled on-site for a bam. The y were going 
to burn all the waste, but we volunteered to clean it up for them. 
The smallest bits went into benns, and the bigger bits got run 
through the wood chipper. We also salvaged the mill slabs. Dave 

stripped off the bark from the larges t pieces, 
and we made them into lapped siding for the 
chi cken tractor, resulting in a unit that is fairly 
weather-tight, also well-v entilated , and not 
altogether displeasing to the eye -" Abe 
Lincoln meets Bill Mollis on." A couple of 
cedar 2x4s salvaged from a deck re-build made 
framing and bracin g for a combination door
ramp. Next, we salvaged wood from part s of 
the trailer itself to use as furring strips to 
support the hardware-cloth floor. 

Creatively respond to change 

Our egg yield has gone up somewhat since 
the hens moved into their camper. But more 
importantly, the nesting boxes have reduc ed 

egg-eating. Our chickens seem to like their digs! 
Put to the test, the new "chicken camper" seems to functi on 

well : Although it has a proper hitch for mo ving with the tractor, 
three of us were able to manually push it over to the new locati on 
in our orchard with only a little bit of sweating and swearing. 

Stacking functions 

We removed an unwanted eyesore, and turned it into a mobile 
coop. Then we kept our neighbors from putting more carbon into 
the atmosphere by using their waste as our walls. When we added 
up the cost of all the materials we bought to renovate the coop. 
our total out-of-pocket cost was only $62. 

The chickens love their new home ! They go right in at sundown 
without any promptin g, and all we have to do is close the door to 
keep therri safe from raccoon , mink , and otter. We get our eggs 
from the outside, without disturbing the hens inside. And our new 
six-week chicks took only a couple of days of herdin g before they 
decided the chicken tractor was a good place for them, too! 6. 

Jan Steinman grew up on a Michiganfann. She is a permacul ture 
designer/teacher now developing an ecovillage in the south Gulf 
Islands of British Columbia. (www.ecorealiry.org) It wm model 
sustainable land use and feature public outreach and education. 
She is also Photo Editor for Communities magazine. 
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Grow your own feed 

Rabbits On Pasture-Our Experiences 
Kathryn Kerby 

F ROG CHORUS FARM is a small, diversified famil y 
farm located in western Washington. For the last seven 
years, we have worked toward two fundamental goals: an 

economically viable farming enterprise, and a self-re liant , long
term sustainable operation , in balance with the environment. 

We keep a number of animals and wanted to include domestic 
rabbit s because of their many benefits: they provide meat for 
sale, valuable soil conditioning, and land-clearing services. 
However, they have been more of a challenge than any other 
animal species we currently keep, in large part because of their 
unique housing requirements. This article will detail our suc
cesses , and our failures, with rabbits in that regard. 

Our rabbits belong to two common breeds: the New Zealand 
White and the slightly smal1er Californian. We chose these two 
breed s because they have been bred for fast meat production, 
large litters, and good fertility--everything you'd want in a farm 
rabbit. 

We bought our foundation animals in 2002 and set them up 
according to the current professional housing standards. Very 
quickly , we realized that those standard practices would not be 
appropriate for our particular farm. To start with, rabbit housing 
today is about where factory farming for cow s, pigs and chickens 
was 30 years ago-most folks seem to think that boxy wire cages 
and highly processed, bought-in foods are the only way to 
guarantee good health and production. Maximum output is the 
holy grail, calculated in terms of pounds of rabbit meat produced 
per breeding doe. Thankfully, many other livestock professionals 
have learned that such an industrial model is very poorly suited 
for living creatures. But that lesson is only now coming to the 
world of meat-rabbit husbandry. I had already witnessed the 
effects of poor housing on other species, and I did not care to 
repeat that experience with our rabbits. We decided to take the 
road less traveled, and figure out "Another Way." While we can't 
claim to have found the best solution for domesticated rabbits 
everywhere, or even for our own animals, we have made 
progress. 

Rabbit housing-a world of alternatives 

We started with conventional 2x2 ft. wire cages, each with 
one rabbit, suspended above a manure pit The small rabbit fecal 
pellets are supposed lo pass very nicely through the wires of the 
floor pane l, such that the cages and animals are always clean. 
Nice theory-and some rabbits did enjoy exactly that kind of 
setup most of the time. But whenever a rabbit would blow its coat 
(twice a year), the hair would accumulate on the bottom and sides 
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of the cage, blocking the passage of the fecal pellets and even the 
urine. Then, even a daily cleaning wasn't enough to keep the 
rabbits clean and the cages dry. A nasty, corrosive mass would 
build up along one side of the cage or in one comer, and the 
noble goal of clean cages and clean rabbits would be shot down 
in flames . To make matters worse, the wire-cage floors are hard 

Rabbit housing today is 
about where factory 
farming for cows, pigs, 
and chickens was 30 
years ago. 

on the bottoms of the rabbits' feel, so they would often sit 
directly on these piles simply to relieve the pressure of the wires 
on their feet. Of course sitting on a urine-soaked mass of fur and 
feces is not a good recipe for healthy skin, and our rabbits would 
sometill_les develop a rash on the skin of their lower legs and feet 
which is commonly known as sore hocks . The skin irritation can 
range from mild redness to ulceration and destruction of the skin 
and underlying tissues. Severe cases can result in damage to the 
bone itself. We soon came to look at sore hocks as our canaries in 
the coal mine. As we encountered sore hocks more and more 
often, we knew we needed to find another housing solution . 

A second problem with housing is that rabbits , by their nature, 
are gregarious animals. While our native cottontail rabbit is not 
very social, the warren-based European rabbit, upon which the 
domesticated breeds are based, is very social. Even adult female 
rabbits, which are normally very tenitorial when pregnant or 
nursing, will develop close bonds with other adult females. They 
will renew those friendships after each litte r. To house our rabbits 
in individual wire cages and deprive them of that social interac
tion was unacceptable . 

A third problem with housing the rabbits in those suspended 
cages was the anxiety that we believe the rabb its experienced. 
Rabbits are very secretive animals, retreating to cover and 
camouflage if threatened in any way. Having the rabbits in see
through wire cages, without any sort of retreat or cover , essen
tially guaranteed that they would never feel safe when confronted 
with frightening circumstances or stimuli. While we had no way 
to measure this anxiety, we did notice that the rabbits seemed 
prone to a variety of health and behavioral problems that never 
plagued our other animals. At first, you can write off that sort of 



problem as bad genetics, or the oddball virus going through the 
barn, or something wrong with the feed. But, when all your other 
animals are thriving except for one species, at the end of the day 
you have to look at your management methods. We were making 
our rabbits sick with the way we were managing them. 

We knew the cages had to go-but what to replace them 
with? Suffice now to say that we have tried a lot of different 
things, many of which didn't work out for one reason or another. 
Without waxing poetic about all the different designs, here's 
what we've found DOES work. 

Rabbits together 

The first question was-would our domestic rabbits get alon g 
with each other or fight? We segregate our rabbits into male and 
female groups at about two months of age, because at 10 weeks 
of age, everyone's hormone s wake up. When we've segregated 
the females at that age, they've been able to stay together 
indefinitely from that point forward. When we've segregated the 
males at that age, they stayed together until they were harvested 
for meat at six months (or less). Given that we typically harvested 
the surplus males so early, we never did any long-term experi
ments with bachelor groups. Many species have naturally-fonned 
bachelor groups which occur either seasonally, or geographically. 
When these bachelor groups occur in prey spi;cies, the males are 
not only amicable in each other 's presence; they often help each 
other watch for predators and may engage in standard social 
behaviors like mutual grooming. We believe our males would 
have followed that same pattern during the fall/winter non
breeding period, and as long as they were kept out of sight of the 
females. But we never had occasion to test that theory. 

So, keep the female rabbits together. That seems simple 
enough. But how could we do it, and still manage the herd 
effectively? Therein lay all the challenges we've faced since 
going this route. When we housed the females or males togethe r, 
most days they were very easy to manage. Group feedings and 
group waterings are a joy after feeding each animal individually. 
But the cages still had to be cleaned, and sick or injured rabbits 
had to be tended. The cages had to be moved to new ground ; and 
that ground had to be prepped and cleared before the rabbits 
could be turned loose. And finally, rabbits are notoriou s diggers. 
How best to keep them in our new-fangled housing system? 

We have tried two basic systems, both of which have their 
benefits and drawbacks. One was the group field pen, perhaps 
better known now as a chicken tractor. In this model, young 
chickens (or rabbits) are housed together in a mobile pen, which 
is moved to fresh grass each day. The theory is that when moved 
to fresh ground each day, they would graze clean grass, rest on 
clean ground , and fertilize the soil without overwhelming it with 
a buildup of urine or manure. The next day, we would move the 
pen, and start the cycle all over again. With chickens, that system 
works extremely well. The pens don't even need to have a bottom 
panel-the birds learn to walk along with the pen as it's moved 
from spot to spot. As long as predators don't figure out to flip the 
pen over, and as long as winds don't tum the pens into big kites , 
the system is wonderful. But for rabbits, who have a very strong 
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instinct to dig tunnels, things get a bit more complicated. The pen 
either has to have a bottom, or the entire field has to be protected 
with some kind of wire mesh to keep the rabbits from digging 
out. We have tried both approaches. Our pens with bottoms were 
a spectacular failure. Chicken tractors are easy to work with 
because you have to move only the weight of the pen itself. 
When the pen has a floor, and rabbits are sitting or standing on 
that floor, suddenly your pen weighs a whole lot more. And 
dragging that extra weight across fresh grass mats down the grass 
such that it won't come up through the bottom of the pen. Instead 
of a nice ready-to-harvest meal, the rabbits are stuck standing on 
wire again, and the manure and urine often rest on top of the 
grass where the rabbits can walk through it all day. 

Our second design was a bottomless pens, sliding over a panel 
of 2" x 2" wire mesh which had previously been laid in the grass. 
Ideally, we'd mow the grass, lay down the mesh, let the grass 
grow up through the mesh, then move the pen onto that panel. 
Theoretically, this would give us the best of both worlds - the 
rabbits couldn't dig out, but they would be able to eat the grass 
and we'd be able to move the pens a lot more easily. The first -
problem came when we started to calculate how much fencing 
we'd need to cover even our modest grazing area. The up-front 
cost ran into hundreds of dollars, which for our operation quickly 
became a big issue. Our rabbits just don't contribute enough to 
our operation to warrant that kind of investment. Because we 
really liked the idea, we decided to do a trial run with a single 
pen, and a single area of fencing, just to see if it would work well 
enough to justify the cost. The second flaw in the plan came 
when the bottom of the pen didn't sit flush on the ground, thanks 
to little changes in topography. We learned that a young rabbit 
can squeeze through an unbelievably small space, in his quest to 
get to that blade of grass just beyond reach. We rounded up !he 
first few escapees with little difficulty, but when an entire litter 
went on walkabout for several hours while we were away, we 
knew this method wasn't going to work out. 

Another issue which came to light was the seasonal nature of 
field pens. If we could get all the above-described snags worked 
out, then we'd have a wonderful solution for that portion of the 
year when the grass is growing. In western Washington, that's up 
to eight months of the year. But rabbits can't tolerate being wet, 
so we'd have to find some way to protect both the field pen and 
the next several days' worth of grazing from rain and snow. 
While that might not be a problem in some areas, our growing 
season includes long stretches of windy and rainy weather. We 
didn't want a temporary solution; we wanted a solution that 
would work all year-round. 

While bemoaning our various failures, we did notice some 
definite improvements. The incidence of sore hocks dropped to 
zero while the rabbits were in the pens. Illness also dropped to 
negligible rates, even though the rabbits were in direct contact 
both with each other and with the feces that they would deposit in 
the pens each day. Clinical statistics would have predicted that 
those two circumstances would have increased the occurrence of 
disease, but our rabbits were much healthier and gained weight 
faster than in their individual pens. These observations were 
enough to keep us looking for a way to make this idea work. 
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Where we are now 

The next plan is still in progress. It addresses all these 
concerns, while preserving those aspects which have worked 
well. Ironically, this idea is not new. It's been practiced for 
hundreds, if not thousands of years, with other forms of livestock. 
It offers seasonal protection from wet weather, access to fresh 
grass, plenty of opportunity for socialization, protection for 
mothers and litters, and ease of maintenance. What is this 
magical solution to bunny management? Basically, we're 

We were making our 
rabbits sick with the way 
we were managing them. 

building a system of bunny stalls in a barn, with an aisle going 
outside to a set of fixed pastures, used on a rotational basis. The 
barn is a 20x50 ft. greenhouse, which the rabbits will share with 
our poultry. The rabbits will live in 8x8 ft. pens within the barn 
year-round, which will have wire-mesh floors and bedding to 
protect their feet. The pens, while fully enclosed within the 
greenhouse, will have something like a kitty door out to a fenced 
aisle or alleyway, which in turn will lead to a dozen or so small 
fields per herd, each with its own gate off the alley. Only one 
field will be open per day; the others closed for grazing while 
they recover from previous grazing days. These fields will also 
have wire mesh floors., attached directly to the side walls so that 
we don't have any more bunny escapees. On gross rainy days, the 
kitty door to the aisle will be closed so the rabbits won't be 
exposed to the wind and rain. On nice days, the door will be 
open, and the rabbits will have access to whichever one of the 
yards is ready to be grazed again. On cold winter days, the 
greenhouse will capture what little solar heat we have available, 
and provide a nicer environment for us to work in. On hot days, 
we will open up the sides and ends, to provide plenty of ventila
tion and prevent heat buildup. Litter boxes for the does will be in 
the barn for easy tending, as will the hay bunks and water supply. 

We're in the process of building this system now, and it won't 
be fully deployed until next spring. Until then, our rabbits are 
living in a hodge-podge of our previous pen and cage setups . We 
hope that we've thought of all the possible snags in this new 
design, but I'm sure the rabbits will show us a few things we 
didn't anticipate. Nevertheless, each new attempt at housing our 
rabbits results in a happier herd, easier chores, less disease, fewer 
pest and behavior problems, and more efficient conversion of 
grass to meat. We may never develop an ideal system, but this is 
already so far beyond the 2x2 ft. wire cage, we'll never go back. /1 

Kathryn Kerby is the farm manager of Frog Chorus Fann in 
Snohomish, WA (www.frogchorusfamz.com). 



Beyond wildcrafting-designing for top predator 

Abundance for All 
Chris Shanks 

P ERMACULTURE DESIGNERS OTTEN LEA VE OUT 
one very important element when addressing issues of 
animal management: wildlife and their role as food and 

fertility sources. Perhap s we see wild anima ls as denizens of the 
Zone 5 world, and thus untouchable. Jt is certain that designating 
ample Zone 5 habitat for our furry friends is essential for cciver 
and breeding, as well as simply to honor their presei:ice. At the 
same time, everyone knows that many animals from Zone 5 
relish and frequently traverse all zones within a permaculture site 
and beyond its boundaries. Rabbits and deer, with squirrels 
running a close third, are very mobile, entering at will our 
gardens, nurseries , field crop areas, as well as orchards and 
nutteries. These animals can do a great deal of damage, yet they 
can also be agents for regeneration as well. Squirre ls will actively 
rob a walnut, oak, or hickory tree of the vast majority of the nuts 
you have been eyeing all growing season. Adding insult to injury , 
these robberies will probably be perpetrated upon trees you may 
have planted many year ~ before, eagerly awaiting their first crop, 
only to have it hidden away by those clever squirrels. (Squirrels 
generally "forget" where more than half of their caches are buried 
and actually are essential agents in seed dispersal; with the proper 
layou t they could be "trained" to plant a lot of nut trees for the 
enthusiast.) Wrestling with squirrels for opportunities to harvest 
nuts is a difficult task-trapping and shooting is time-consuming 
and not terribly ethical. For me, the most viable option in a whole 
systems design is to design for abundance-more than enough 
for all. 

Squirrels and chestnuts 

Squirrels like nuts; I like nuts; we are both nuts for nuts. I· 
even am quite fond of squirrels, but one must ask, "Who else is 
fond of squirrel?" How can one design intentional ecologies that 
embody a new design principle for landscape regeneration: 
Design for top predators? The complex food webs that are our 
forests are becoming biologically and genetically impoverished. 
Lower populations of current ly native species of both plants and 
animals have much more shallow gene pools. In many cases-th e 
eastern US for example-keystone species are all but gone. The 
American chestnut (Castanea dentata) once represented one out 
of every three trees in many part s of Appalachia and one out of 
every four trees all the way north to southern New England. 
Subtract the American elm ( Ulmus americana) and catamounts 
(mountain lion or cougar, Puma concolor) and wolves ( Canis 
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lupus) as well. Ponder for a moment the implications of the 
absence of the American chestnut, an almost peerless food source 
that has become virtually extinc t over the last hundred years due 
to chestnut blight (Cryphoneccria parasitica). The ecological 
integrity of the Eas tern forests has been greatly compromised by 
the loss of the chestnut. What does this mean for the animals that 
live there? Chestnuts yield about 2,000 pounds of nuts per acre in 
a pure stand at 15-20 years. With these number s in mind, we can 
assume a yield of about 700 pounds of nuts per acre in the forests 
of Appalachia at about one- third maximum density prior to the 
1920s. About 500 pounds per acre could be assumed in Eastern 
forests up to southern New England. One could then assume 
billions and billions of pounds of high-density caloric foods 
within the Eastern forest s has been Jost. No tree species has filled 
that ecological niche. Foraging herbivores like deer and squirrels 
are challenged by this, and when their number s drop, so do the 
numbers of the animals that prey on them. Deforestation, 

The root of the 
breakdown of this 
complex and dynamic 
food web is a lack of 
abundance. 

fanning, and over-hunting in previous centuries have reduced the 
numbers of almost all species of wildlife. The root of the break
down of this complex. and dynamic food web is a lack of abun
dance. 

In many places, the forests are rebounding, but there is little 
correlation between this rebound effect of trees in relation to 
animals and other members of the food web. For example, one
hundred years ago, Vermont was 15% forested and 85% cleared, 
mainly for sheep. Now, Vermont is 85% forested and 15% 
cleared. This is a huge reversal of fortune for the state and all its 
inhabitants. Yet, wolves, bobcats, lynx , many reptiles, and many 
bird species are not responding to the forest rebound in kind. 
How can humans more effectively manage a dynamic balance of 
the forests in Vermont? Missing the chest nut in the south, 
struggling with ailing beeches and ash , and fearing the woody 
adelgid (Adelges tsugae) that threatens the Eastern hemlock from 
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the south, what options are open for Vermont and other forested 
or recovering forest sites in North America? 

Agroforestry systems 

I propose the planting of diverse agroforestry systems based 
primarily but not exclusively on the native nuts of North 
America. The combination of edible native animals like all 
species of deer, the bison, elk, and bighorn sheep (depending on 
your biorcgion and your land's carrying capacity) with tree crops 
is a far older idea than even the concepts outlined in J. Russell 
Smith's renowned Tree Crops: A Permanent Agriculture. North 
America is endowed with one of the most diverse collections of 
nut trees in the temperate world. A number of significant nut
producing families like Fagaceae (oak, chestnut, beech), 
Juglandaceae (walnut, butternut, hickory, pecan) as well as 
Betulaceae (hazelnuts) have many genera and species represented 
in North America. Furthennore, native fruits like the persimmon 
(Diospyros virginiana), mulberry (Morus rubra), pawpaw 
(Asimina triloba), and native Primus spp. like American plums, 
cherries, and other Rose Family representatives like crabapples 
(Matus spp.) and hawthorns (Crataegus spp.) give one a broad 
palette within the list of currently native species. With the 
addition of species from analogous climates such as parts of 
Europe, Central Asia, Korea, Japan, and China, one can really get 
funky and highly agro-biodiverse. Such diversity represents 
strength and carries further potential for breeding across plant 
genera and families. We must embrace our role as active mem
bers of the ecological community we inhabit. How do we foster 
its regeneration? We add to forest diversity working with current 
natives and nearby natives where appropriate, and by designing 
diverse agroforestry systems in disturbed areas where the native 
debate is less relevant. We may even go as far as to add to the 
ecological matrix of the forest by actively ·influencing it. 

Deliberate disturbance 

Over many years of permaculture work in both the temperate 
regions and the tropics, I have observed patterns that are transfer
able and some that are not. I have come up with a concept called 
"deliberate disturbance" to address the need to add to the recover
ing forest's diversity (this technique does not apply to old 
growth, ever). Deliberate disturbance works closely with the 
permaculture principle of "edge effect." It involves the deliberate 
cutting of small parts of the forest to create open glades. One
quarter to one-half acre may be adequate to begin. Once this 
small section of forest has been deliberately disturbed, and timber 
quality logs have been graded out, the real fun begins. Slash is 
gathered into piles and inoculated with oyster, shiitake, and lion's 
mane mushrooms to ensure quicker cycling of nutrients and to 
obtain a yield. Then the area is replanted with nut tree seedlings. 
With a mycological layer in place, nut trees are planted in fairly 
high densities depending on the species. (High density is impor
tant especially for chestnuts and hazels for good pollination.) 

This deliberately disturbed area becomes the responsibility of 
the one or ones who have disturbed it, and folks who engage in 
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this work now must remain in relationship with what they have 
begun. Thinning, mulching, pruning, and other care will be 
needed. Protection from deer in the fonn of tree tubes, staking, or 
individual tree fencing will also be required. What is left is 
something unlike the rest of the surrounding area. If one were in 
Vermont, one might plant a grove of oaks (Quercus spp.), 
hickories (Cmya spp.), honey locust (Gleditsia triacanthos), and 
chestnuts to augment food production for wild animals because 
none of those species is prevalent there. Further south, one might 
concentrate more on chestnuts, American plums, mulberries, 

Wolves, big cats, coyote, 
and bear may be one of 
the best yardsticks by 
which to measure 
ecological health. 

pawpaws, and any other trees not commonly found in that area. 
By offering more choices of food and greater abundance for the 
inhabitants of the forest, one encourages higher populations of 
meat animals and enables them to increase over time. Further 
plantings in the forests, the designation and planting of wildlife 
corridors, and the planting of multifunctional nut windbreaks and 
living fence lines would allow prey animal densities to increase 
to the point where we could give them back to our forests 
something they have lost: top predators. 

Design for top predator 

Wolves, big cats, coyote, bear-these animals demand respect 
and they just might also be one of the pest yardsticks to help us 
measure ecological health. Where and when is this approach 
applicable? Should we plant oaks all over Central Park and re
introduce the wolf to New York City? Of course not-no solution 
applies equally to all places. Where larger-scale agroforests can 
be planted, whose edges can be augmented by plantings with 
high agro-biodiversity, where "deliberate disturbance" can be 
practiced in forests adjacent to already disturbed areas, and where 
forests are in need of more diversity and more diverse strands for 
their ecological web, we can incorporate the top-predator 
approach. This kind of work can be practiced on many levels and 
at many scales. How do we know this will work? 

Case studies 

Farmers, hunters, and First Nations peoples of North America 
have intentionally left areas forested to shelter game for as long 
as they have been in North America. Some tree nurseries like 



Oikos, Lawyers, Mussers, Cold Stream, and Red Fem Fann, cater 
in no small part to folks who want to do exactly what has been 
written about: create abundance with nuts to increase the game 
harvest. Many indigenous peoples removed much of the under
story by burning. They did this so that when stalking deer, they 
could get a clean shot. Shooting thr ough brambles and brush does 
not allow one 's arrow to fly true. The burning of underbrush in 
these cases also favored mature plants, eased nut harvests, and 
helped control "weeds." Western people like modem hunt ers and 
farmers who enjoy venison and other game have done this kind 
of work for a long time. Now other folks are beginning to catch 
on. All that is left is to push for the best of the best when it comes 
to the diversity of trees being planted, both in species selected as 
well as the many varieties within species. Why not plant an area 
with select ed oaks that have so little tannin you can eat them 
raw? Ev en som ethi ng as simp le as planting a tree whos e speci es 
already grow on your site but whose seed came from far away 
can broaden the gene pool. Imagine what a whole bunch of 
nearby native species will do to the eco logical matrix. 

Silesia 

Aldo Leopold writes in some of his lesser known wor.k about 
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Silesia, a highly fertile area formerly of Germany that is now 
located mostly in Poland. In that area, hunters and farmers had 
the practice of designating one to two acres for every 60-80 acres 
as areas for cover known as a remise. A remise was planted on all 
edges with hedged spruces (Picea spp.). Behind those hedge 
spruces, other conifers were allowed to grow without hedging 
them (sounds like a simple stack). Alders (A/1111s spp.) were 
planted along with hardwoods like beech (Fagus sylvatica) and 
oak (Quercus spp .) (sounds like a simple guild) in the shelt ered 
inner area created by the conifer fence around the perimeter. The 
purpose of the remise was to provide food, and most importantly 
cover, for game animals small and large, including game birds. 
From these centers of protection, animaJs could forage in the 
adjacent fields, especially in the winte r, picking fields clean and 
dropping valuable manures. The concept taken at a larger scale 
with a larger perc entag e of tree cover is potentially a powerful 
pattern for regene rating the monocultures of the Midwestern US 
and elsewhere. 

The dehesa 

The dehesa system covers over 8 million acres on the Iberian 
peninsula. This system, which is over 1,000 years old, combines 

sheep and pigs and 
encourages deer through 

Chestnut Harvest. October 2350 AD 

the intentional planting 
of chestnuts, as well as 
the direct encourage
ment of native oaks. 
Legumes, forage 
grasses, cork oaks, and 
willows are also 
encouraged. Many non
timber forest products 
are derived from this 
system . Many times. the 
dehesa transitions into 
olives, almonds, and 
other stone and pome 
fruits. Semi-wild pigs 
graze acorns and 
chestnuts in the fall and 
then are slaughtered and 
can be stored in the 
form of the famous 
Iberian ham,jamon 
iberico. I lived in 
southern Spain for one 
year and experienced 
the dehesa directly. It's 
a powerful feelin g to 
harvest chestnuts in a 
grove that is 250 -400 
years old. 
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Wildlife ranching in Kenya 

David Hopcraft runs Wildlife Ranching and Research Ltd. 
outside of Nairobi. David's ranch is comprised of nearly 20,000 
fenced acres. After years of study in the US, Hopcraft realized he 
had learned little about wild animals and their dynamics. Hopcraft 
found that, in the semi-arid landscape of Kenya, the local species 
of herbivores used less than half the water that local cattle did but 
put on twice the weight. Hopcraft began working with local 
NGOs and research scientists to develop systems of farming 
wildlife that honored diversity and that were economically viable. 
Hopcrnft sells local meat for twice the price of beef and also can 
sell the hides for thirty times what cattle hides sell for. Local 
predators are encouraged, and numerous African governments 
like Tanzania, Zambia, Malawi, Botswana, and Burkina Faso are 
beginning or already operating test farms to explore the ecologic/ 
economic model that honors both bottom lines. 

Tropical pig-forage systems 
-a Project Bona Fide approach 

Informal tree-based pig-forage systems have existed in the 
South Pacific for centuries. The introduction of the jackfruit 
(Artocarpus heterophyllus) and the avocado (Persea americana), 
along with the breadfruit (Arlocarpus altilis), led to the possibil
ity of more intensive tree-based forage systems. Such systems 
have been planted and exploited with great success in Hawai 'i. I 
have seen the unintentional interaction of such tree species and 
feral pigs on the island ofHawai'i work quite well, with associa
t.i vc trees demonstrating high levels of fertility while non
interactive tree suffer nutrient deficiencies based on high rainfall 
and the Lack of manure from the pigs. Based on these observa
tions and interactions, I have designed a tropical pig-forage 
system based on about 20 species of food and multi-use trees plus 
associative herbaceous perennials and self-seeding annuals for 
our own site at Project Bona Fide in Nicaragua. The system is 
designed to contain pigs in a fenced environment. The fencing is 
a traditional live fencing species called madero negro (Gliricidia 
sepium). This native species fixes nitrogen, has edible flowers 
that act as an effective nectary for bees and ripens toxic seeds that 
can be used as an organic pesticide and rodenticide. A stacked 
and mixed polycu!ture of native and introduced fruits and nuts 
has been Laid out so that a considerable tree density will eventu
ally mimic the forest environment that pigs prefer. Low-density 
stocking of pigs will be initiated as the system matures; in the 
meantime, we get a yield of papayas (Carica papaya), pigeon 
peas (Caja1111s cajan), cuttings of stake-propagated trees and 
bananas (Musa spp.). 

The potential for creating abundance in many different 
climates through the combination of wild animals and nut and 
legume food trees is enonnous. The models presented above in 
theory and in practice show us how we can reweave the ecologi
cal fabric of our disturbed forests and open fields with strands of 
diversity embodied in the relation between tree crops and wild 
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food animals. An abundance of tree species that produce plentiful 
food allows for higher populations of herbivores and their 
predators that, in tum, eventually allow top predators to return or 
to increase their numbers. Increased ecosystem productivity 
allows higher rates of game harvesting while all the time main
taining vibrant populations of game animals. Abundance via 
agroforest:ry allows for a more complete and diverse food web-
one that will be needed to adapt to the challenges of global 
climate change. /ti.. 

A multi-tale11ted teacher, organizer, pennaculture enthusiast, and 
design visionary, Chris seeks out and studies with instructors 
worldwide to expand his skills and knowledge in design, natural 
building, plant propagation, seed collection, grafting, highland 
tropical agriculture, soil microbiology, mycology, and mycor
rhizal symbiosis, agroforestry, masonry, and more. He is Co
Director of Project Bona Fide (www.proiectbonafide.com) and 
Designer and Project Manager of Whole Systems Design 
( www. wholesystemsdesi gn. com). 
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Design with complementary animals 

The Ethical Omnivore 
Beck Lowe 

0 N OUR 40-ACRE FARM in Central Victoria, Australia, 
we have a couple of acres devoted to food production 
orchards, vegetables, and tree fodder. Animals play an 

integral role in all these systems. As well as their direct products, 
such as meat, eggs and milk, they produce manure for the 
gardens, provide services such as soil improvement and nutrient 
dispersal, and, of course, companion ship and ente rtainment. 

Chicken tractoring 

Our chicken tractor is a classic example of the way animals 
are integrated into our food-production systems. Chicken 
tractoring makes use of the things that hens are good at: eating, , 
scratching, and defecating. The hens are let into an area of garden 
that has just finished cropping. They eat or scratch up weeds and 
any remaining vegetables, and catch any insects present, while 
produc ing quality manure. They will also incorporate any extra 
kitchen scraps into the soil, either directly by scratching, or 
indirectly by ingesting them . Within a couple of weeks they have 
produced a cleared, lightly cultivated, manured bed in which to 
plant vegetable seeds or seedlings, and the hens are moved onto 
the next site. I cannot imagine having a home vegetable garden 
without help from the hens-imagine having to do all that bed 
preparation yourself! Really, the eggs are just a bonus. 

It is worth noting that these hens are not free-range; in fact, 
they live in a small area. While it is important that hens have 
enough room to move around naturally 
and get enough exercise, I do not think 
that having a huge space to roam in 
should be the primary consideration in 
designing an animal system. Put into an 
area, hens quickly strip it bare. How many 
free-range poultry areas have you seen 
that are basically just a patch of dirt, albeit 
a big one? All food must be brought in 
such that the system is unsustainable, and 
it is not very appropriate for the hens. 
While it is impossible to put ourselves 
into the mind of another animal, I think 
that we can make some fairly good 
assumptions. If I were a hen, I would 
much rather live in a space with a variety 
of plants, hiding places, and things to 
scratch up than have plenty of room to 
roam, but nothing to keep it interesting. 
Thus, our tractoring hens are kept in 
smaller areas but are constantly being 
moved around to new growth. They 

always have fresh greens, somewhere to scratch, and a good 
supply of insects to eat. 

As well as the chicken tractor, we let some hens and ducks 
free-range in the orchards. In the vegetable garden, the hens' 
destructive nature is put to good use. In the orchards, however, 
this can become a problem. The hens are capable of destroying 
understory plants and damaging lree roots with their scratching. 
Luckily, there is a solution that relies on another part of our 
animal system : the goats. 

Goats complement chickens in this system 

Much of the goats' rations are made up of cut-and-carry tree 
fodder. We lop small, or sometimes not-so-small, branches and 
stack or tie them up in the goat run. The goats strip the branches 
of leaves and most of the bark, leaving lots of long sticks . Instead 
of seeing these stacks of sticks-about a double armful a day-as 
a disposal problem, we put them on the ground in the orchard 
where they help protect the tree roots from hen damage. 

Various animals help provide the mulch for the orchard are as: 
straw bedding from the goats ' shelter, litter from under the hens' 
roosts and a mix of hay, straw, and kangaroo manure from our 
local wildlife shelter. The mulch helps to keep the soil moist, 
protects it from weather damage, and adds humus and nutrients. 
If hens were present at this stage, they would wreck havoc 
scratching in the mulch, spreading it far and wide and causing it 

Diagram 1 
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Diagram 2 

to break down too fast. Also, be<;ause the soil is better underneath 
the mulch, they are encouraged to scratch deeper, thus damaging 
roots. This is where the big woody sticks come in. They are 
placed as a second, very course, layer of mulch over the straw, 
thus preventing the hens from reaching it and scratching it up. 

This is but one of the bonuses of keeping goats. Diagram 1 
shows the main interactions between the goats and the other parts 
of our system. 

The primary reason we keep goats is to produce milk (quite a 
different product from the goat milk available commercially
pasteurizing goat milk makes it taste disgusting!). We generally 
have only one goat milking at a time. One goat produces a Jot of 
milk-much more than a small family can use unless they make a 
lot of cheese or butter. There is certainly no waste 
however-the pig, dogs, and poultry all appreciate it. In 
this way, the goat efficiently converts tree branches to 
high-quality protein food for us and the other animals. 

Perennial fodder systems 

We live in a fairly harsh climate-hot, very dry 
summers and heavy frosts in winter. It is not an easy 
climate for growing food crops-producing human 
plant food is labor-intensive. Producing milk and meat 
is an efficient way for us to gain our protein needs from 
the farm. It is much easier to plant a fodder tree and 
feed it to goats, than to plant, care for, and harvest a 
high-quality protein crop for direct human consump
tion. 

Therefore: we are planting more fodder trees, as well 
as making extensive use of the ones we already have. 
Their primary function may be fodder, but, as in any 
good permaculture system, they fulfill many functions 
(Diagram 2). The tree that works best here is tagasaste 
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or tree luceme (Chamaecytisus palmensis). It is a 
nitrogen-fixer that needs no further care after 
planting, grows very fast, and just loves to be 
regularly lopped. We also use a range of other 
species, such as local acacias and seedling fruit 
trees as they are cheap and easy to propagate, 
grow wet! here, and are liked by the goats. 

We were recently asked what we are going to 
do to improve the pasture on our farm. The 
answer: "We aren't." We are reducing our 
pasture area and increasing the area filled with 
fodder trees. Most of the functions of a fodder tree 
noted on the diagram do not apply to pasture 
areas, and there are other advantages in fodder 
trees too. Because trees have much deeper roots, 
they are far better at coping with our hot, dry 
summers. Deeper roots also mean that trees are 
able to bring nutrients from the subsoil to the soil 
surface. The volume of biomass produced by trees 
is also far greater because trees effectively grow 
in three dimensions, rather than pasture's two . 

There will always be some pasture area, 
however, as there is space between and below the trees. The 
seasons of strongest pasture growth here are winter and spring 
when it is generally wetter, so that there is good pasture growth 
below the deciduous trees. This leads to a natural yearly feeding 
cycle: in summer and autumn, the goats' food consists of both 
evergreen and deciduous tree branches; in winter and spring, the 
deciduous branches are replaced by grass and other soft annuals. 
There is thus no need to make hay for lean times of the year~ 
tree branches are always available. 

As well as cutting fodder branches from our own farm, we 
make use of trees elsewhere. Feral ash, willow, elm, olive, and 
poplar all grow along our local creek, and are regarded by local 
authorities as problem plants because they are not natives. 

Pippin the goat enjoying cut-and-carry tagasaste 

The cicadas of summer, rinsed and ready for cooking 



Although I do not necessarily agree with this, it does mean that 
we are free to cut branches from them because they are regarded 
as weeds. 

Also, our main street is lined with old oaks. Each autumn 
(fall) they produce copious amounts of acorns, which are 
normally swept up by street sweepers and thrown away as trash. 
lt is shocking to see so much good stock feed going to waste, 
especially at present when we are in a ten-year drought and stock 
feed is extremely scarce and very expensive. With a rake and 
feed bags, I collect as many acorns as I can with the time I have 
available and feed them to goats, pig, and poultry over winter. 
Likewise, our nearest large town, where I work two to three days 
per week, is lucky enough to have an old carob hedge outside the 
high school Again, it seems that there is nobody else in this rural 
city of 64,000 who sees these as valuable, and we are able to 
collect feed bags of carob pods each year to the delight of the 
goats and the pig. 

Sprouting grain before feeding 

We still rely on some stock feed bought in from off the farm. 
In the future, this will become less necessary as our fodder 
systems improve, and as we fence more areas for forage. It goes 
without saying that we minimize the environmental impact of any 
stock feed we have to bring in by buying in bulk, re-using 
packaging, buying locally or organically produced feed where 
possible, and choosing minimally processed feed. We also make 
sure we get the maximum usage from whi2t we buy. For instance, 
feed grain is first sprouted before it is fed to the animals. This 
increases the nutrients available from the feed, adds bulk, and is 
very easy to do. At three days old, sprouted wheat contains four 
times the protein and vitamin E of unsprouted grain. The process 
is simple: grain is soaked in water overnight, strained, and left in 
a bucket to sprout. In hot weather it is rinsed and strained again 
as needed, but in the cooler months, it needs no more care. We 
feed sprouts to our stock when the roots first start to emerge 
(about two days) and stop when they reach 2 cm in length. 

While we are still buying some commercial feed, I believe 
that this is better than reducing our stock numbers for a number 
of reasons. As some members of our family are big meat eaters, 
we would be buying commercial meat if it were not produced 
here. It is better that meat is produced on site as, even with the 
bought stock feed, the meat is produced in a more environmen
tally friendly way: there is no further transport required and all 
parts of the animal are fully used (skins, fat, feathers, etc), not 
just the meat. Also, bringing in feed doesn't just produce meat
it adds to the soil. All the bought feed is either converted to flesh 
or comes out the other end as manure. Thus, it contributes to soil 
improvement, allowing us to grow more feed in the long term. 

Ethical considerations 

The meat here is also produced more ethically than that 
available commercially. This is very important to us. I will not 
eat meat unless I know that it has been produced ethically. In our 
system, animals have all their needs met while they are alive and 

are killed quickly and humanely. The same cannot be said for the 
commercial meat available in town. I have often had people 
comment, "I don't know how you can eat an animal that you 
have known!" Personally, I don't know how people can eat 
something when they don't know its history. The thought that an 
animal was kept under cruel conditions so that I could have a 
meal is repulsive to me. Killing and gutting might be a bit 
distasteful, but I definitely think that it is worth it. 

In making sure that our animals' needs are met, we consider 
not just physical, but social and psychological needs as well. As 
well as providing a healthy and varied diet and clean water, we 
make sure that our poultry are able to exhibit their natural 
behaviors such as scratching and dust-bathing for the hens, and 
swimming for the ducks. We also make sure that they are able to 

form a natural-sized flock, and that their mothering instincts are 
fulfilled. Likewise, our goats live in a small flock, browse on a 
range of plants, can play on rocks to trim !;heir hooves, and are 
not separated from their babies. 

In using permaculture principles to design the farm, we have 
created a system that is good for everyone- human and animal. 
Animals live a happy life on the farm; their natural behaviors are 
not constrained, they eat good food, and they live in an interest
ing environment. In tum, we humans enjoy a more varied diet, 
receive help with our gardening, and have the pleasure of associ
ating with other species. It is a fantastic win-win situation. 6. 

Beck Lowe is Project Coordinator at Gravel Hill Gardens, a 
widely known community garden in Bendigo, Victoria. It is a 
demonstration site for pennaculture principles, a meeting space 
for like-minded people, and home of a CSA. Beck completed the 
PDC in 1994 and received the Diploma of Permaculture in 2006 
in recognition of her work. She runs Cydonia Permaculture in 
Victoria, Australia. (www.cydoniapermaculture.com. au). 
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Green Burials 

It's Not Easy Being Green 
Jane Hillhouse 

I T'S NOT EASY BEING GREEN is the title of a current 
series showing on the Sundance Channel. When you die, it's 
it' s even harder. 

A few years ago, the American Association of Retired Persons 
(AARP) carried out a survey about people's burial wishes. They 
discovered that 70% wanted a green burial, and 18.6% preferred 
cremation. Only 8% wanted a burial in the current fashion. 

This is heartwanning for those of us who would like to see the 
current burial practices changed to a less polJuting format. How
ever, the truth is there are only six green-burial sites in this country. 
By contrast, there are over 250 in England. 

In the US alone, 
we bury along 
with the body over 
800,000 gallons of 
embalming fluid ... 

What is a green burial? Many people who watched Su Feet 
Under will recall Nate burying his wife in a shroud in a park-like 
setting. This scene was a good illustration of a natural burial 
ground. The first one created in this country, and still the best 
known, is Ramsey Creek Preserve in South Carolina. Here the 
natural landscape and native plants are preserved, the graves are 
marked with natural flat stones, and native trees, where appropriate, 
and there are only 100 people buried per acre. (For comparison, 
there are 800 graves per acre in Arlington National C~metery.). 
Some sites are also using global positioning systems to mark all the 
graves. This helps with the planning and location of a particular 
grave site. There is no embalming of bodies or ornamentation on 
caskets, which must be biodegradable. As the land is left in a natural 
state, there are also no concrete vaults keeping the ground level for 
lawn mowers, watering, or pesticide and herbicide applications. The 
idea is to create a natural park-like environment as open space 
accessible to the public in perpetuity. 

Before the Ci vii War, families took care of their own dead, and 
burials were simple. The war changed all that, and a new industry 
was born to preserve the body during the repatriation oftbe fallen 
back to their families for burial. It has grown and grown with very 
little thought to the consequences of continuing an unnecessary and 
hugely polluting practice of embalming and trying to preserve a 
body using coffin liners and mausoleums. In the US alone every 
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year, we bury along with the body over 800,000 gallons of embalm
ing fluid; 104,000 tons of steel (more than was used to build the 
Golden Gate Bridge; 2,700 tons of copper, over 30 million board
feet of hardwoods, and 1,600,000 tons of concrete. That is enough 
to build a two-lane highway from New York to Detroit. Amazingly, 
there is no law that requires embalming. Although funeral homes 
love it because they make more money, the trend is against em
balming. For example, the European Union has announced a ban on 
fonnaldehyde as of 2010. 

It is appropriate, therefore, that the green burial movement is 
gathering interest. Pioneers such as Joe Sehee of New Mexico and 
his mentor Billy Campoell of Ramsey Creek have formed the Green 
Burial Council (www.greenburialcouncil.org). This group has been 
established to create guidelines for future projects to make sure that 
these sites are created in cooperation with conservation groups in 
order to obtain a conservation easement on the land. The arrange
ment then conforms to all the provisions of the Internal Revenue 
Code Section 170 (h), and provides public access to the site, ''to the 
extent public use of the property is compatible with ecological 
goals." At l~ast 4% of the burial cost is to be set aside for long-tenn 
maintenance such as trail systems and tree plantings. 

A good example of how a green-burial site can benefit an entire 
community is a project which Joe Sehee is helping to establish in 
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A restful place. Green burials leave a very small footprint. 



Preparing for an interment at Ramsey Creek Preserve. 
Rose petals have been scattered about the grave. 

southeast Michigan. North of Detroit in a seven-county region, 
urban sprawl has doubled since the 1960s, but the population has 
increased by only 10%. Forests and fannland are vanishing at an 
alarming rate and water resources are under enormous pressure. 
Enter the Oakland Land Conservancy which is buying up undevel~ 
oped land for protection. Together with a farmer/landowner on an 
adjacent fann, they are working on a protection plan, with t11·e help 
of the Green Burial Council and in cooperation with the county 
and state. · 

Instead of selling to developers, farmers can donate the land 
to a conservation group operating a green•burial park and 
receive a tax credit. This is why it's critical to keep a percentage 
of the burial money in case more land needs to be purchased to 
add to the mix. 

The Green Burial Council (SGBC) has certified its first 

conservation burial ground in the Galisteo Basin near Santa Fe, 
in Joe Sehee's backyard. 

There are many hurdles to the dream of a green•burial park in 
each state. Of course, one is not sufficient, but it's a start. First 
of all, conservation organizations have to start thinking outside 
the box. It isn't sufficient to buy up land for preservation and 
create a few trails. Though an admirable and important part of 
the conservation process, some more imaginative uses need to be 
included. In his book, The Sunflower Forest, William Jordan II, 
an ecologist who serves on the Board of the Green Burial 
Council, wrote, "Ultimately, the future of a natural ecosystem 
depends not on protection from humans but on its relationship 
with the people who inhabit it." Therefore, the word cemetery 
has to be deleted from the lexicon in favor of memorial park 
when speaking about green burials. Changing the way people 
view burial grounds would remove an enonnous restriction on 
the establishment of green-memorial parks. /'1 

Jane Hillhouse, a professional organizer and stager in the San 
Francisco Bay area, is founder of Colo,ful Coffins, a business 
makilig simple, biodegradable cofi11s (www.colorfi.1lcgffins.com). 
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A finished grave at Ramsey Creek 

Traditional cemetery ... or future steel and copper mines? 
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First International Agrichar Initiative Conference 

Agrichar: Birth of a New Wedge 
Kelpie Wilson 

T ERRIGAL, NEW SOUTH WALES, AUSTRALIA-As 
delegates met in Bangkok in May to debate climate 
change solutions contained in the IPCC' s latest report, 

one technology not mentioned in the draft report was being 
closely examined at a conference in Australia in the beach town 
ofTerrigal, just north of Sydney. 

The first meeting of the International Agrichar Initiative 
convened about 100 scientists, policymakers, farmers, and investors 
with the goal of birthing a new industry to produce a biofuel that is 
actually carbon negative. The industry could provide a "wedge" of 
carbon reduction amounting to ten percent of world emissions and 
possibly much more. Solving the climate issue is seen as a wheel of 
wedges or partial solutions, each contributing a notional 10%. 

Agrichar could provide a 
wedge of carbon reduction 
amounting to 10% of 
global emissions and 
possibly much more. 

Agrichar is the tenn not for the biomass fuel, but for what is left 
over after the energy is removed: a charcoal-based soil amendment. 
In simple terms, the agrichar process takes dry biomass of any kind 
and bakes it in a kiln to produce charcoal. The process is called 
pyrolysis. Various gases and bio-oils are driven off the material and 
collected to use in heat or power generation. The charcoal is buried 
in the ground, sequestering the carbon that the growing plants had 
pulled out of the atmosphere. The end result is increased soil 
fertility and an energy sQurce with negative carbon emissions. 

Prominent Australian scientist Tim Flannery, who has written a 
book on global wanning called The Weather Makers, was on hand 
to give encouragement to the conferees. "I am deeply committed to 
your solution," he told the group. In a keynote address, Flannery 
provided an update on the acceleration of global warming, from the 
rapidly melting Greenland ice sheet to the unprecedented drought 
that has gripped Australia. 

Because the pace of global wanning already exceeds projec
tions, Flannery is convinced that the world must do more than just 
reduce emissions; we must find ways to remove CO

2 
from the 

atmosphere rapidly. According to many researchers at the confer
ence, agrichar has the potential to store billions of tons of carbon 
safely away in soils. 

The attendees were clearly excited by this potential, and, unlike 
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other meetings concerned with climate change, an electric buzz of 
optimism was in the air. Joe Herbertson, director of a consulting 
company called Crucible Carbon, said, "When I heard about this 
technology, the hairs went up on the back of my neck. This is the 
best news on climate change I've ever heard." 

One reason for the excitement is agrichar's potential to address a 
range of problems from poor soil fertility to waste disposal to rural 
development. About half the world's population relies on charcoal 
for cooking fuel, and the production of charcoal drives deforestation 
in Africa and other places. Smoky, inefficient charcoal kilns pollute 
the air with noxious gases that harm health and heat the planet. An 
effort to replace these kilns with modem, efficient pyrolysis units 
would relieve the pressure on forests by reducing waste and adding 
the ability to use any source of biomass, including agricultural waste 
products such as rice hulls. The ultimate objective is to produce 
enough charcoal to have some left over to bury and increase soil 
fertility, leading to a bootstrapping effect where increased yields 
provide both more food and more biomass for energy. 

Projects di5cussed at the agrichar meeting ranged from a 
household-size pyrolyzing stove that produces both cooking gas and 
charcoal, to industrial-scale units capable of processing large waste 
streams from sugar mills, pulp mills, poultry farms, and even towns. 

Some participants suggested that energy, rather than agriculture, 
would be the key driver for adopting biomass pyrolysis. There is a 
tradeoff between producing energy or charcoal, a~ the process can 
be optimized for either one. Desmond Radlein of Dynamotive 
Energy Systems said, "It is wishful thinking that people will switch 
to renewable fuels unless it is cheaper. All of this is tied to the price 
of oil; as it goes up, many more things are possible." Because it 
costs money for transport and the labor to put agrichar into soil, 
Radlein feels that the path forward Hes with biomass energy planta
tions fertilized by agrichar, which will become a self-sustaining 
loop pumping carbon into soils, paid for by the energy yield. 

Robert Flanagan, an entrepreneur working in China, had a 
different view. There are 700 million farmers in China, he pointed 
out. China could quickly deploy a small, village-level pyrolysis unit 
he is developing, and because labor is cheap, spreading the agrichar 
on fields would be affordable even without a large energy harvest 

Others at the conference felt that an expanding market for carbon 
credits under the Kyoto protocol would be the force that drives the 
adoption of agrichar. Mike Mason, director of the UK biomass com
pany, Biojoule, said the impact of agrichar on nitrous oxide emis
sions alone would be enough incentive to fund the needed projects. 

Nitrous oxide is 270 times more potent than CO, as a green
house gas and it lasts for 150 years in the atmosphere. Use of 
nitrogen fertilizers is a major source of the gas, and a difficult one to 
mitigate. But agrichar applied to fields seems to have a significant 
damping effect on nitrous oxide emissions. Lukas Van Zwieten, a 



researcher at the New South Wales Dept. of Primary Industries, 
looking at preliminary results of his field trials measuring nitrous 
oxide emissions from agrichar amended soils, said "the more I look 
into this, the more excited I get." 

Several farmers attending the conference were primarily 
interested in the increased yields possible with agrichar. Australia 
has some of the poorest soils in the world-75% of Australia's soils 
hold less than l % carbon. 

Charcoal is like a microscopic 
coral reef that provides 
structure and habitat for a 
bewildering variety of species 
of soil life. 

I 
The exceptional properties of charcoal in soil were first noticed 

in the Amazon where there are large areas of what is called terra 
preta or Amazonian dark earths. These can be several feet deep and 
contain up to 9% carbon, as compared with nearby soils that have 
only 0.5%. In one of the most fascinating aspects of this story, the 
terra preta soils tum out to have been deliberately created as early 
as 7,000 years ago, and they are still highly fertile. 

Field trials and experiments in pots show impressive yield gains 
in charcoal-amended soils, but so far researchers don't completely 
understand why. One question is whether the effect is primarily 
chemical and physical or primarily biological. Charcoal is a highly 
porous material that is very good at holding nutrients like nitrogen 
and phosphorus and making them available to plant roots. It also 
aerates soil and helps it retain water. 

Charcoal's pores also make excellent habitat for a variety of soil 
microorganisms and fungi. Think of a coral reef that provides 
structure and habitat for a bewildering variety of marine species. 
Charcoal is like a reef on a micro-scale. 

One of the research papers presented at the conference docu
mented increased diversity of beneficial microbes in terra preta 
soils as compared with unamended soils, but there are still no 
answers about whether the fertility increase is due to physical or 
biological factors. The best answer may be that it is both. 

One very evident tension at the conference was between the 
scientists who are trying to better understand how agrichar works, 
and the farmers and investors who want to apply the technology as 
soon as possible. But one obstacle to deploying agrichar is the 
ability to quantify its effects in order to create both a reliable 
product for fanners and a solid guarantee of agricha.r's carbon
fixing capacity for the carbon-trading market. 

To that end, one of the most important research questions is how 
long the charcoal stays fixed in the soil. Soil organic carbon has not 
up to now qualified as a carbon emissions reduction that would be 
tractable under the Kyoto protocol. 

Johannes Lehman, of Cornell University, is attempting to 
determine what percentage of the char stays fixed in the soil. Some 

of it does oxidize, he says, but it's difficult to say how much. He 
believes that agrichar-amended soils will see an initial period of 
weathering, after which they will be stable for long periods. 

Certainly the existence of the terra pre ta soils in the Amazon is 
testimony to the long-tenn carbon-fixing ability of agrichar, and 
several conference participants felt that it would be best to settle on 
a conservative amount of guaranteed carbon fixation and move as 
quickly as possible to get policy in place to qualify agrichar as a 
tractable form of emissions reduction. 

The feeling in Terrigal was universal that there is no time to 
waste in deploying the agrichar wedge as a global warming solution. 

However, there were some additional cautions sounded about 
the potential for abuse, especially the pitfalJ of all biomass schemes 
-the danger that too much of the planet's land will be appropriated 
for human needs and not enough left for other species. Mark Glover 
o{ Renewed Fuel said that the source of biomass must be carefully 
determined, and that it would not do to repeat the mistakes of the 
palm oil industry, which is rapidly deforesting the habitat of orangu
tans in Indonesia, or the American corn ethanol industry, which has 
ended up pricing tortillas out of the reach of Mexico's poor. 

Mike Mason of Biojoule expressed concern over the quantities 
of biomass needed, but he said that if properly phased in, agrichar 
can be the solution we are all looking for. First, he said, we must 
take the four billion tons of agricultural waste products produced 
every year and tum as much of that as possible into char and bury it 
in soils to increase soil fertility. After a few years, as the productiv
ity of our fields rises, we can begin optimizing biomass pyrolysis 
for energy production to help replace coal and fossil fuels. Eventu
ally, as our energy supply becomes decarbonized and we move 
more and more to rely on solar, wind, and ocean power, we can 
sh.ift biomass utilization back to char again, and keep sequestering 
more carbon to get atmospheric levels back to pre-industrial levels. 

In addition to directing Biojoule, Mason is the founder of Climate 
Care, a highly successful voluntary carbon-offset program that sup
ports renewable energy projects in the developing world, so he is 
one of those visionaries who also knows how to make things happen. 

By the end of the conference, after the participants had consid
ered the political and economic obstacles to the vision, there was a 
bit of sobering up, but not much. Robe.rt Flanagan set up one of his 
pyrolyzing wood cookstoves out on the beach and the scientists and 
entrepreneurs quaffed beer and roasted marshmallows over the smoke
less glowing coals. Occasionally the stove would belch a sudden puff 
of foul smoke and Flanagan would rush to adjust the draft control. 

After an hour or so, Flanagan opened the stove and dumped a few 
chunks of charcoal out onto the sand. Those small morsels of black 
lying on the white expanse of sand might symbolize the embryonic 
state of their movement, but for most of the conference participants, 
agricha.r was still the best news they had ever heard. 6. 

Ke/pie Wilson is Trnthout's environment editor. Trained as a mecha
nical engineer, she embarked on a career as a forest protection acti
vist, then retumed to engineering as a technical writer for the solar 
power industry. She is the author of Primal Tears, an eco-thriiler 
about a hybrid Jwman-bonobo girl. Originally published by Trnthout 
(www.truthout.org/docs 2006/050307R.shtml), this article is 
reprinted with the author's permission. 
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Reviews 
Making Politics Personal 
Review by Peter Bane 

CLEO WOELFLE-ERSKINE, 
JULY OSKAR COLE, 
LAURA ALLEN, Eds. 
Dam Nation: Dispatches from 
the water underground 
Soft Skull Press. Brooklyn. 2007. 
321 pp. paper. illustrated. $19.95. 

Though the title of this book implies a 
look at US water politics and practices, its 
scope is global, with essays contributed 
from China, Thailand, southern Africa, 
Canada, Spain, Mexico, and Bolivia as 
well as all parts of the United States. The 

planet faces a water crisis brought on from 
the expansion of an engineered economy 
and burgeoning human populations that 
cannot be contained by political bound
aries. By examining water issues across 
borders and cultures, the editors have 
brought the essential political issues of 
water into powerful relief. 

Ambitious in its aims and well written, 
this collection of essays, about two-fifths 
contributed by editors Woelfle-Erskine 
and Allen, combines political analysis and 
critique with examples of practical action 
for water restoration. As such it exempli
fies the permac~lture mode of operation: 
local action to achieve global change. It 
also embraces pennaculture practices and 
language in several of the chapters. 

Covering the waterfront, Dam Nation 
lays out a powerful case against the mega-
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dams that to a considerable degree have 
defined land-use and agricultural policies 
of the post-WWII industrial expansion. It 
also exposes the scam of water 
privatization now running full tilt to 
enclose the world's survival resources. 

With the assumption that eliminating 
dams must begin with a change in water 
use, Section II goes on to describe 
practices for water catchment in tanks and 
rain gardens, dives into the defects of the 
sewer, and comes up grinning with plans 
for ecological toilets. Examples of 
effective sanitation systems from Mexico 
and Malawi pair with greywater and 
blackwater solutio9s from Illinois, Texas, 
and California. Tlus lifestyle and local 
action section offers examples of plant 
aquaculture, bicycle-powered laundries, 
town-scale wetland sewage treatment, 
D-l-Y plumbing, and a radical experiment 
in low-flow water systems created on the 
outskirts of arid Barcelona. 

Part III of this wide-ranging compen-

Notes from the E-Front 
Review by Peter Bane 

GREG PAHL 

The Citizen-Powered Energy 
Handbook: Community solu
tions to a global crisis. 

Chelsea Green. White River Jct, VT. 
2007. 347 pp+ xxxiv. paper. $21.95. 

The energy markets are turbulent and 
likely to get more so in the next few years. 
One reads books for background, but none 
can hope to remain current for long. I was 
drawn to this title for its attempt at wide 
coverage of the many different energy 
technologies, and in part by Richard 
Heinberg's imprimatur as author of a 
lengthy foreward. 

The basic thesis is by now familiar to 
readers of this magazine: Peak Oil is upon 
us and no one is listening at the top. 
Community-based solutions can help buy 
us time and some local room for 
manouevre. Fair enough. Heinberg's 
characterization, first set out in his book 
Powerdown, of the four fundamental 

dium takes on the larger landscape issues 
involved with wetland restoration, dam 
removal, river cleanups, contaminated 
fish, inigation versus habitat conflicts, and 
unique prairie water systems. 

Dam Nation provides inspiring ex, 
amples from many different water 
climates, good technical information, and 
heartening evidence of the widespread 
resistance to water exploitation. Its 
contributors are well infonned and 
articulate. An "edgy" book, printed on 
thin, almost newsprint paper, in a horizon
tal format, with many good maps and 
hand-drawn illustrations, it feels subver
sive, as indeed its message is. By provid
ing thorough coverage of virtually all the 
environmental issues related to water and 
the ecological solutions to its problems, 
this book expands the permaculture 
literati/re even as it brings up to date our 
view of this essential element of life. 
Entertaining, literate, informative, gutsy, 
and recommended. /1 

responses to Peak Oil remains the most 
valid. David Holmgren has endorsed it, if 
indeed he didn't have a hand in crafting it: 

1) Last Man Standing, presently 
playing in Iraq; 

2) Techno-Fantasy, somewhere 
between the Democratic Party platfonn 
and Lost Boys of Hydrogen Island, 
liberally laced with ethanol; 

3) Powerdown, the Contraction-and
Convergence strategy of global coordina
tion for Energy Descent, described by 
Heinberg's The Oil Depletion Protocol, 
and best characterized by George 
Monbiot's recent book, Heat; and 

4) L1feboats, the bet of survivalists and 
bioregional visionaries alike. 

CPEH offers good examples of tech
nologies for strategy four, the relocaliza
tion of resources. This doesn't contradict 
strategy three, but unlike it, doesn't 
depend for its success on higher Level 
political intelligence, seemingly an 
oxymoron. A string of successful Lifeboat 
efforts might drive pressure for more 
coordinated actions that could help realize 
Powerdown. 

A by-now-obligatory review of the 
logic of Peak Oil opens the book but is 



fortunately not overdrawn. It is followed 
by chapters on solar, wind, water, bio
mass, liquid biofuels, and geothermal. 
Each presents half a dozen or more 
examples of energy projects from across 
the US and in some cases from Canada or 
northern Europe. The author favors 
projects reflecting community-scale 
investment and local control. Where 
household level systems are described, 
they are part of a larger coordinated 
installation or strategy. We get some 
overviews of the state of each industry: 
sources of biomass, levels of photovoltaic 
installation in leading countries, histories 
of particular industrial developments like 
the Danish wind ind us-try. Pahl wraps up 
with a repetition of his chapter summaries 
and an exhortation to create and seize 
community-centered opportunities. He 
gives us a flirtatious look at the concept of 
CSE, Community Supported Energy 
endeavors, modeled on CSA, local 
subscription farming. 

We are strictly in Schumacher land 
here, and I feel right at home with the 
Buddhist economics, but I will tell you 
children, this book from a good-guy 
author and a good publisher does not live 
up to either its potential or the need. It has 
a raw feel, as if its material had not been 
adequately digested before the author 
submitted his manuscript. Better editing 
could have helped. Pahl knows a lot, and 
did a lot of research, but it's hard for the 
reader to benefit from either his know
ledge or his information because the 
presentation is disjointed. He may have a 
vision, but the book does not convey it 
well. 

The book's biggest idea (hinted at in the 
S\lbtitle but not well developed) is that 
communities must take control of their 
energy by generating it locally through 
coordinated municipal and cooperative 
ventures. This is a timely message of 
economic populism, and the evidence for 
it is salted throughout the book, but Pahl 
presents it as a tepid and tentative premise 
in a weak concluding chapter instead of 
launching into it from the start. 

This book neither provides a manual 
for photovoltaic installation nor tells how 
to create a biodiesel reactor. You could 
not implement any one of the technologies 
listed herein from the text. Yet we are 

overwhelmed by the detail of projects: 8.8 
million euros for this wind farm with 1300 
shareholders at. .. blah, blah, blah. The 
problem is not the infonnation but the lack 
of an intellectual structure to give it 
context. We have a lot of data on a 
fascinating subject turned into a boring 
book, really more of a catalog. Use more 
tables, sidebars, bullet points! Condense 
the data, for godsake, and make it more 
consistent for easier comparison! You can 
produce a magazine with this sort of 
organization (though not with Pahl' s flat-

THE 

CITIZEN
POWERED 
ENERGY 
HANDBOOK 
COMMUNITY 
SOLUTIONS TO A 
GLOBAL CRISIS 
CRECPAHL 

footed style), but you can't get away with 
it in a book. The narrative's too weak. 

Pahl repeats himself, sometimes at the 
level of the sentence. His transitions from 
one breathless project description or 
technology to another are fairly artless. He 
includes unnecessary material. The 
descriptions of projects often carry too 
much public relations fluff and not enough 
help in sorting out the lessons learned. It's 
uncharitable but half true to say that the 
text rarely rises above being a collection 
of press releases. For example, the chapter 
on Water cites Earthaven Ecovillage as an 
example of a community level microhydro 
application. Great, but then it goes on to 
copy boilerplate from the community's 
website about its geography and mission. I 
wrote some of those very sentences 
myself. The passage isn't bad, but it's part 
propaganda, part romance, and it's not 
original to Pahl. What's the point of inclu-

ding it, and so much of a similar ilk, in a 
book that seems to be about technologies? 

Or if local color and personal story are 
not irrelevant, but rather half the rnessage, 
then where the hell is Cumbria? In what 
part of England: north, south, east, west? 1 
know Holland from Portugal, and even 
Wales from Wessex, but do I have to sil 
with an atlas to make sense of this book? 

The summary chapter adds nothing 
except to point to the people and groups 
who are attempting more integrative 
economic approaches. 

One of the risks of basing a book's 
value on its assembly of facts and fig
ures-and that is CPEH's only claim to 
usefulness-is that it is hard to get them 
all right. Worse, they raise questions about 
the author's methods and choices. Why for 
instance, do we learn about Swedish wind 
projects, which aren't overly memorable, 
and nothing about Spanish ones? Spain 
has, after all, the largest installed wind 
generating capacity of any nation except 
Gennany. Sweden doesn't even make the 
top ten. They are both members of the EU. 
Is it just a language thing? The author's 
familiarity with cold climate regions (he 
lives in Vermont)? Maybe it's an impor
tant inclusion of more cooperative or 
community-scale projects that the author 
just failed to highlight properly? Maybe 
wind energy in Spain is all cor .porate or 
backed by national government. I doubt 
that, but we'll never learn from this book. 

To fact-check numbers from 15 
countries and 50 North American commu
nities dealing with a vast range of techni
cal fields is beyond any but the most 
lavishly funded publishing efforts. 
Obvious errors call into question the 
integrity of the whole enterprise. Pahl 
alleges that a ton of wood pellets (2,000 
lbs.) contains the energy equivalent of a 
cord and a half of fuewood: my eyebrows 
shot up! I know that a cord of oak weighs 
3,600 lbs., a cord and a half 5,400. How 
can this equal 2,000 lbs. of pellets made 
from ... wood? Now how much do I accept? 
And if I can't accept the author's facts 
(most of them are probably fairly good, 
but which ones? I know even less about 
rotor technology ... }, and he hasn't made 
them part of a coherent narrative that I can 
endorse or reject, test against my own 
values and experience, weigh for internal 
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logic, then what good is the book after all? 
An historical snapshot, a mass of research 
data, a set of clues for further personal 
investigation, or maybe evidenc e that 
populi st economic s and community-based 
energy projects are ju st so man y scatter
brained and scatter shot groping s in the 
dark. That may not be the author ' s belief 
or intention, but the book leave s you 
wondering . It is on balance an editorial 
failure. 

Whil e all the technologies get fairly 
even trea tment, the 80+ pages in the 
Bioma ss and Liquid Biofuels chapters 
seemed to ring with more excitement. 
Here we learn a great deal, by case study 
and other examples that aren't well 
chronicled elsewhere. Pahl 's earlier book 
Biodiesel, and his intimacy with Vermont, 
which has many great wood-based 
project s underway , is likely to have helped 
him fill out this section. Interestingly, 
there wasn't a single mention of Stirling 
engine technology, though it offers a 
lower-tech approach to combined heat and 
power applications than gasifiers, and 
would help to fill an important Lifeboat 
niche. 

The solar, wind, and water chapters had 
me skipping paragraphs. They're not bad; 
they just didn 't cut much new ground. 
Geothennal I read with interest simply 
becaus e I was less familiar with it. The 
map of geothenual hot spots was a good 
idea . Why didn't we get a map of wind 
resources in North America? Communities 
are places; energy resources will/must 
becom e more local. Use maps . 

Pahl 's writing is functional but unin
spired. As an author , he's a muscle hunk 
in a wife -beater. Have fun with him, but 
push him out the door before breakfast. 
Monbi ot, whose writing and wit are closer 
to Oscar Wilde's - and who even re
sembles him a little-may miss the mark 
on biomass, but his overall energy and 
political analysis is tighter. It might be fun 
to introduce these two 1 

Offering a generous survey of facts, 
options, and examples, CPEH is a 
notebook-but not a manual-for the next 
round of energy systems design and 
community economics. Meanwhile, 
someone please write a better book on this 
subject. t. 

52 THE PERMACULTIJRE ACTIVIST• #66 

Bottle or a Case? 
Review by Peter Bane 

JIM LAW 
The Backyard Vintner 
An enthusiast's guide to growing 
grapes and making wine at home 
Quarry Books. Gloucester, MA. 2005. 
175 pp. paper. color plates. $19.99. 

I'm not a wine-grower or vintner (yet), 
but I've enjoyed drinking the stuff for 
decades, and I found this attractive book 
an artful and compreh ensive introduction 
to the subject. Author Jim Law runs a 
small winery on his farm in northern 
Virginia, so readers living outside of the 
classic wine regions like northern Califor
nia can feel confidence that the book's 
approach considers the potential and 
problems of all climate regions. A table of 
principal grape varieties indicates their 
suitability for various climate conditions. 

Law takes what I consider to be a 
classic approach to winemaking, though 
the book's appearance is quite modern, 
with ample margins, a handsome layout, 
and color photographs throughout. l:le 
emphasizes the import ance of terroir, the 
influence of soil and climate. Wine, he 
insists, is grown, not made; it depends on 
the three "G's," grape , ground, aod guy or 
gal. Accordingly, he begins with a 
consideration of varieties and location
site and microclimate, and describes soil 
preparation , vineyard layout, planting of 
the vines as well as other practical matters 
such as trellising. Chapters on care and 
training of the young vines, pruning, soil 
health, and management of the vineyard 
complete the first section. 

Though his general approach to siting 
and, vineyard is ecological, Law assumes 
the use of sprays for control of various 
fungal conditions and potentially some 
insects. While offering common sense 
advice about limiting the use of toxins and 
protecting oneself in the process , he 
doesn't offer a lot of detail about spray 
chemicals or practice s, recommending 
instead that the reader seek local advice 
specific to each growing area. Nor does he 
articulate organic methods, which might 
fonn an alternative to the use of biocides. 

Lon Rombough' s Organic Grape Grower 
provides more extensive infonnation on 
organic methods of cultiva tion, though it 
lacks much coverage of winemaking and 
Rombough's experi ence base in western 
vineyards may slight the nee ds of more 
humid region s. 

Of course wine is not only grown, the 
grapes must be harve sted , pressed, and 
fennented , and Law covers these pro
cesses thorou ghly, with an emphasis on 
the use of small spaces and simple tools. 
He reminds us that argua bly some of the 
best wines made today are being produced 
by what the French call, "garagistes," 
backyard and basement vintners with the 
right touch and the darin g to make small 
batches using humble means. 

The heart of the book is Law's section 
on taking the grapes from vine through 
bottling. He describes in considerable 
details the many complex steps: testing the 
grapes for Brix (sugar) levels, handling the 
harvest, where to find grapes if you don't 
grow your own, crushing, yeasts, how to 
manage vario us non-standard conditions, 
vessels for fennenting and aging the wine, 
tools for bottling, malo-lactic fennentation, 
racking, control of oxygenation, and more. 

Most commercial winemakers use 
sulfu r dioxide (SO,) to prevent oxygen 
ation of the wine during crushing, and to 
regulate the yeast fermentation, but it isn't 
strictly necessary . Sulfur dioxide makes 
these proce sses easier and may help 
compensate for less easily controlled 



conditions, but good wine can be made 
without it, and your own experience and 
preferences can guide you. Law explains 
why S0

2 
is used and what it does. 

Two big chapters cover white and red 
wine making.in greater detail with profiles 
of the major wine varieties and yeasts. A 
color chart provides guidance to the many 
flavors and aromas present in wine and 
how they are related . I particularly liked 

Seeing a Green Future 
Arjuna da Silva 

HARVEY WASSERMAN 
Solartopia/ Our Green-Powered 
Earth AD 2030 
ISBN# 0-9753402~4-7. 116 pp. pap. $18. 

Flying high over Scandinavia's 
breathtaking wind- and solar-powered 
future, Harvey Wasserman (our sight
seeing hybrid-fuel "H-airliner" pilot) 
declares the view below a "magnificent 
and magical green-powered paradise." 
And off we go, from Hamburg to 
Honolulu, on an adventure that initiates us 
into the bes t possible future Wasserman 
could imagine--after we survive the awful 
disasters likely to occur between now and 
then. Paradise aptly describes the Solar
topian vision of "a society based on natural , 
renewable energy, primarily from the sun, 
and including power not only from direct 
sunlight but also from windmills, hydro
electric dams, energy crops such as switc h
grass and hemp, and other natural resources. 
Usable energy is carried primarily by 
hydrogen , especially in the transportation 
system, and by electricity and bio-mass." 

As we "travel" with him in his 
zeppelin -like H-airliner, Harvey guides us 
in a quasi -edenic tomorrow in which the 
economic rationality of renewable 
resources and non-polluting technologies 
has turned the world's governments into 
intelligent entities that mandate and 
support global Solartopia. Looking back, 
we know that today's wars and refusals to 
go green cause serious disruptions in the 
health of the planetary system, including 
our human, plant, and animal bodies. 
Looking forwar d, we discover what might 
still remain and grow strong enough-

the page of illustrations showing a range 
of methods for crushing grapes using 
machines, hands, and feet! 

A glossary and several pages of 
resources (institutions, publications, etc.) 
complete the book. 

The Backyard Vintner has an easy feel 
about it that inspires confidence and 
invites beginners to try their hands. 
Undoubtedly there are areas where one 

actually, what are already notable 
practices in countries around the world 
like Denmark, Sweden, Germany, Brazil, 
and Cuba-to give us a slight edge against 
worst-possible future scripts. 

From the section, "The Frozen Kuwait 
of H" Our H-airliner sails in silence past 
Norway, beyond the turbine-topped 
former oil derricks of the North Sea and 
into the North Atlantic. The "Green 
Maginot Line" of ocean co-generators 
stretches out to the south, farther than the 
eye can see. Its towering turbines spin in 
Solartopian synch past Spain and 
Gibraltar, Morocco and Nigeria, and all 
the way down to the tip of southern 
Africa. The author's political, 
technological, and geographical 
understanding creates a multidimensional 
view, weaving problem s into solutions and 
sending a sometimes slender ray of hope 
back in time to our own decade. 

Our itinerary takes us to Ice land, where 
the stark sub-Arctic ice-scape is a stunning 
reminder of how close we came to global 
demise. [For atJ-the tum of the 
millennium, this tiny nation was engulfed 
in environmental chaos. Its economy was 
riearly broken by absurdly expensive fossil 
fuel imports and the insidious impacts of 
climate cata strophe. The response was 
dramatic: Reykjavik (Iceland's capital) 
announced the first Solartopian conversion 
to 100% green energy. Its target date to be 
fossil/nuke -free was 2020. That, Iceland 
easily beat. How? Its powerful waterways 
produced unlimited hydropower. Its 
geothennal bounty created all the heat 
people could ever need. Abundant breezes 
and currents helped make free hydrogen 
and electricity accessible to everyone. 
Ahead of schedule and under budget, the 
"Frozen Kuwait of H" raced Denmark and 
Norway to the zero fossil/nuke finish line 
in a dead heat. 

might seek greater background, but Law 
provides sufficient material in depth on 
the basic winemaking processes and many 
nuances so that one could produce 
drinkable wine following the guidelines he 
sets forth, and more to the point, might be 
able to set up a small winery for consistent 
production. 

A va1uable book for beginning and small-
scale winemakers and enthu siasts. 6 

But, Wasserman's not just a cheerleader 
for the Solartopian era. His rich library of 
sports imagery makes him a prime can
didate for the survivor team' s head coach. 

Before you go order your own copy , 
maybe one to keep and one to lend-and 
especially one for the kids, let me tell you 
where our journey winds up. After a 
detailed overview of the continental US' s 
Solartopian future, our tour guide brings 
us safely to Hawaii for" A Solartopian 
Aloha," where the H-airliner touches 
down for its first re-fueling stop. We land 
near a fonner naval station, "helped to 
land by tropical breezes thal have made 
wars for oil a dimming, incomprehensibl e 
memory." At the end of the day, we settle 
into our solar-cooled hote l rooms, looking 
forward to tomorrow's clean, quiet ride to 
see the new Japan, China, and India. And 
here the book ends. IfWassennan finds 
the time from his extensive speaking and 
teaching schedule, perhaps there will be a 
sequel to Solart opia! that explains how 
those other countries in "our eco-revolu
tion really tipped the global balance." 

The list of celebrities praising Solartopia! 
is long: Pete Seeger wrote a song about it, 
Bonnie Raitt and the late Kurt Vonnegut 
stumped for it, Robert F. Kennedy, Jr. 
wrote the book's introduction. Add Congress
man Dennis Kucinich, author and historian 
Howard Zinn, and Dar Williams, among 
other notables who said they loved it. 

By the way, I wasn't kidding about 
copies of Solartopia! for the children. 
Give them something to imagine and 
believe in. Something to debate, research, 
and accomplish. There 's a Solartopian 
website (www.solartopia.org). which is a 
rallying point for a green-powered Earth 
by the year 2030. It includes a forum, chat 
room, blog, and resource listings in both 
the renewables industry and among clean 
energy activist organizations. 6 
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A New Beginning 
Review by John Wages 

TIM BENNETT 

What a Way to Go: Life at the 
End of Empire 

Vision Quest Pictures, 
Pittsboro, NC 2007. 
123 minutes. DVD. $24. 
www .whatawaytogomovie.com 

Directed by Tim Bennett and produced 
by Sally Erickson, who makes several 
appearances in the movie, What a Way to 
Go (WA WTG) begins as a narrative of 
Tim's life. As it describes his nascent 
awareness as a young man that something 
was amiss in the world, I felt a connection 
that only grew stronger as he described 
how he came to understand the root of our 
culture's discontent and decided to do 
something about it. 

This movie lifts the veil from civiliza
tion to show us the hollowness of what we 
once thought hallowed. In the style of 
Daniel Quinn, Bennett condenses the 
lifespan of our species into a short, simple 
story that can be told in about two 
sentences: "For a very, very long time, 
humans lived a hunter-gatherer lifestyle 
and survived. Then, they invented 
civilization and are in danger of extinc
tion." In this story, large-scale agriculture 
led to an ever-growing alienation from the 
real world that made it possible for 
humans to wreck fust their bioregions, 
then the whole biosphere, without flinch
ing. Some readers have over-simplified 
this synopsis and have equated it to the 
"noble savage" concepts of the Enlighten
ment. But, it is not the intent of this movie 
to idealize prehistoric humans. Instead, 
Bennett points out the obvious: if the 
human species survived for a million years 
or more, we must have been doing 
something right. In contrast, modem 
humans now peer into the abyss of 
extinction after a mere 10,000 years. 

In the first part of this film, "Waking up 
on the Train," Tim Bennett tells his story 
of growing up in the American Midwest 

· surrounded by wholesomeness and all
American-ness, "we walked like giants on 
the earth ... unaware of our footprints." 
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We see film clips from the I 950s and 60s, 
reminiscent of The End of Suburbia, and 
what appear to be home movies of Tim's 
childhood. Tim interviews Daniel Quinn, 
Derrick Jensen, and several writers who 
are now on my reading list. 

He illustrates the ephemeral nature of 
our civilization with a sand castle. It 
grows higher and more ornate until 
suddenly a wave wipes the slate clean. I 
was reminded of the characterization of 
human history in the book of Daniel as 
having feet of clay. Empires sometimes 
look invincible, but they can fall in a 
remarkably short time. Ancient empires 
held together by one strong personality, an 
Alexander or a Genghis, shattered as soon 
as their leader died. In modem times, the 
collapse of the Soviet Union is a more 
relevant example. Will the collapse of 
petrocivilization more closely resemble 
the Soviet or the Roman example? 

This film interviews scientists and 
activists as it documents the four perils 
facing us in "The Train and the Tracks:" 
Peak Oil with attendant economic col
lapse, global climate change, mass species 
extinction, and population overshoot. Each 
problem is well documented from a 
scientific standpoint but also explained 
clearly for any viewer to understand. 
WA WfG has many fewer graphs (it does 
have some) than An Inconvenient Truth. 

The last half hour in this rather lengthy 
documentary seems to drag on unnecessar
ily. After the narrator has presented his 
case, and we are convinced the end of 
empire is near, the film continues with 
more "doom and gloom." While I like the 
upbeat ending with its vision of an 
unspecified something better to follow 
civilization's collapse, much of the last 
quarter of the film could be deleted 
without diluting the message. 

Simple stories carry the peril that they 
will be taken literally-too uncritically, as 
has arguably happened with each of the 
world's major religions in tum. Yet, the 
Quinnian approach of the Ishmael series, 
relying heavily on parables, has captured 
the imagination of untold numbers of 
young people across the world and has 
inspired many of them to re-direct their 
energies toward cultural change. We need 
many more books and films that reach out 
to ordinary people who may not be 

familiar with science, technology, or 
history, but who experience the wrongness 
in our society every day. 

All in all, WA WTG is a much-needed, 
broad-ranging expose of the major 
problems facing humans today and a 
reminder that any one of them could deal 
civilization a death blow. We can be most 
effective when we understand root causes 
and discover effective means to get at 
them. Unless the masses of ordinary, non
activist people are also aware of the story 
as it plays out, they will react as have past 
generations, by embracing fundamentalist 
religions, charismatic leaders, or fascism. 

It is significant that this film is about 
the "end of empire," rather than the end of 
civilization. We want to rid ourselves once 
and for all of domination-of man over 
woman, corporation over people, nation 
over nation, and whatever forms have yet 
to be invented. We've seen enough to 
know the outcome, and we don't want to 
endure the rebirth of civilization and 
another cycle of empire. Rumors of the 
end of history in the mid-1980s were 
greatly exaggerated. We don't know how 
the end will come, but we do know there 
are unsolvable, fundamental problems in 
many areas and inherent limitations to the 
unlimited growth on which all empires 
depend. 

The first step in solving a problem is to 
state its nature correctly. If one has never 
read Ishmael or Culture of Make Believe, 
WA WTG could be a mind-blowing eye
opener. But it falls short on solutions. It 
strikes me that A Convenient Tntth (the 
Curitiba story) would make a perfect 
companion to this film in a public view
ing. WA WTG shows clearly the root of 
what's wrong with our culture, and A 
Convenient Truth illustrates specific 
solutions, while showing a creative, 
unconventional approach to challenges. 

Pennaculture provides a toolbox of 
design solutions that can address all the 
problems documented so thoroughly by 
WA WTG. And while the "P" word appears 
on screen near the end, it was a little 
disappointing that the film made no 
mention of Mollison or Holmgren. 
Bennett may be too caught in his simple 
truth to imagine a merging of modem and 
archaic lifeways. /:J. 



Notes for the Explorer 
Review by Peter Bane 

Ross Conrad 
Natural Beekeeping: 
Organic approaches 
to modern apiculture 
Chelsea Green. White River Jct. VT. 
2007. 246 pp. paper. illustrated. $35. 

Beekeepers inhabit a little known niche 
in agriculture. Everyone appreciates honey 
but few understand how it is produced. 
Success in beekeeping seems to depend on 
a calling or tempennent, plus timing, 
thriftiness, invention, and pretty good fine 
motor skills. Bees are, after all, small 
insects who crawl around in tiny spaces, 
from the insides of flowers blazing in the 
sunlight to brood cells tucked deep within 
the dark mystery of the hive. 
Accommodating their needs means 
working with very small architectures. 
Women seem to succeed with it, and old 
men are famous for persisting decades in 
the trade. Indeed, beekeepers live long, 
and up until now, much healthier lives 
than average. Whether they continue to do 
so might depend a great deal on the 
success of Ross Conrad's pursuits and 
recommendations. 

From centuries of benign obscurity, 
beekeeping has moved recently into the 
limelight as reports of the sudden 
disappearance of large numbers of bees 
and other pollinators make headlines and 
nightly news features in the major media. 
From the 1880s, beekeeping in the United 
States and Canada enjoyed a century of 
prosperity supported by modest technical 
advances, most of them aimed at 
rationalizing the harvest process through 
invention and promulgation of the now 
commonplace square hive boxes, 
industrial production of foundation comb 
(on which bees could get ajumpstart in 
making their homes), and selective 
breeding of queens. A mid-century 
outbreak of a bacterial disease, American 
Foul Brood (AFB) was brought under 
control by inspection, state regulation of 
practices, and the application of antibiotics 
from time to time. This era of good feeling 
ended in 1983 when tracheal mites-first 

diagnosed in Europe in I 921, and kept out 
of the country by a hasty 1922 federal ban 
on importing bees-crossed the Mexican 
border and began spreading across the 
continent. 

Four years later, in 1987, the much 
more serious parasite, Varroa destructor, 
also a mite, appeared on the scene, and a 
hundred years of poison-free practice 
crashed on the rock of modem 
agribusiness, which depends mightily on 
the pollination services of migratory 
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beekeepers managing many thousands of 
hives apiece. Beekeeping, long associated 
in the public mind with the elcferly farmer 
or eccentric neighbor managing a few 
hives in the backyard, had become big 
business, regulated by contracts, and 
tightly integrated with the engines of 
commerce. Bees couldn't be allowed to 
die; chemistry would save the day! 

A series of miticides were formulated 
and applied to almost all cultivated hives. 
Some of these were withdrawn from the 
market when problems arose. They 
successfully controlled varroa mites in 
most cases, but sometimes with 
undesirable side effects. The mites and the 
bees, after all, are both arthropods, so 
specific formulations and dosages made 
all the difference between mite control and 
bee poisoning. Suddenly, beekeepers were 
fighting WWI in the very tiny trenches of 
the hive with deadly chemicals laid down 
to create a barrier between crop 
pollination and honey production on the 
one side, and nature's attempts to 

redistribute an artifical surplus on the 
other. Inevitably there were casualties, and 
not just among the mites and the bees. So 
far as is known, no one ha~ yet died from 
miticide poisoning, though many 
thousands of beekeepers were exposed as 
inevitably some careless or ignorant 
applications occurred. Honey, a very 
sensitive food produced in a very sensitive 
manner, was undoubtedly contaminated, 
thus far, without great public outcry. 

However, something in the soul of 
beekeepers-among whom are found not 
only mystically inclined lay people like 
Conrad, but many religious and spiritual 
practitioners-was affronted, and the urge 
to heal the bees and restore beekeeping to 
nature gave rise to a small but growing 
movement towards organic beekeeping. 

In the same period, the organic 
agriculture movement was not only 
advocating for a different paradigm in 
food production, but was slowly 
marshaling support for national organic 
standards. These have now been enacted 
into law and federal regulation, though 
certain areas remain outside the 
comprehensive standards because of 
political or environmental issues that have 
not yet been resolved. Apiculture is one of 
those. 

The problems facing organic apiculture 
are obvious, and Conrad reviews them by 
way of explaining his trajectory: 
beekeepers can't control their livestock 
like dairy fanners or cattle ranchers. Bees 
fly where they will, gather pollen and 
nectar from whatever plants they fancy, 
and can range up to 8.5 miles when they 
are really hungry. What constitutes an 
acceptable level of contamination by 
GMOs {genetically modified organisms)? 
Bees depend on pollen for nutrition, yet 
pig, fish, and fungal genes are flying 
around the Corn and Cotton Belts. The 
areas sufficiently isolated from chemical 
or GM agriculture to provide reasonable 
certainty of organic food sources for the 
bees are, for the most part, biological 
deserts with very little bee forage 
available. Logically, organic orchards 
should use organically kept bees (no 
pesticides for varroa, no antibiotics for 
AFB, etc.), yet very few commercial 
beekeepers are even attempting organic or 
natural practices. Ho\_'/ would pollination 
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be achieved? Pollinating just the almond 
crop requires about 25% of all the hives in 
the country. 

Beekeepers are strongly divided about 
organic practices. The largest operators 
are economically dependent on chemicals 
to control varroa mites and fear the 
designation of organic standards, which 
would, by default, call into question the 
quality and purity of their conventional 
product, which for now rp.aintains its 
historical lustre in the public mind as a 
health food. Beekeepers driven by values 
other than money are groping toward an 
evolutionary response that would enable 
them to forsake poisons but continue to 
harvest honey from healthy bees. Conrad 
is among that second group of eco
pioneers and this book is about his 
findings from 20 years of practice in a 
clouded field. It seems especially well 
timed. Colony Collapse Disorder (CCD) 
has emerged in recent months to confound 
everyone. Devastating levels of mortality 
( 40-60% ), mysterious symptoms (bees just 
vanish overnight, leaving brood and honey 
stores intact, scavengers avoid the 
abandoned hives for weeks ... ), and 
sobering threats to multi-billion dollar 
industries loom large. Is it caused by 
multiple stresses (pesticides, 
electromagnetic radiation from cell and 
microwave towers, constant disruption 
from hives being moved ... ), accumulating 
toxicity from miticides, GMOs, and 
agrichemicals, or an as-yet-unknown 
disease agent? 

Natural Beekeeping should be read 
against the background of an industry in 
crisis where clear answers and even clear 
directions are difficult to discern. It is 
partly a plea for persistence in 
experimenting with ecological methods, 
and as such, carries a load of philosophy 
and argument that differs in character 
from the technical information at its core. 
And it is partly an informed and 
thoughtful report of Conrad's field work. 
The transition between these parts of the 
book is a little abrupt. I found myself 
wading along through the author's 
entreaties and homilies with low-level 
impatience, but good comprehension. He 
conveys his spiritual connection to the 
bees, he quotes Rudolf Steiner as 
predicting the 21st century collapse of 

beekeeping from continued manipulations 
by material-minded humans, and he 
argues for diversity and against 
monoculture by citing the Irish potato 
famine of the I 840s. I respect the author's 
calling and Steiner's prescience, but I 
found the ecological arguments cliched. 
The thing about a cliche is that it's true, 

the scene before my mind's eye. It didn't 
he! p that the writing is a little flat. While 
Conrad's soul is clearly stirred by his 
work and he reaches for the sublime in his 
conception of it, his words don't always 
fly; more often they plod along. The 
editors could have helped by using more 
subheads, bullet points, and visual breaks 

Natural Beekeeping should be 
read against the background of an 
industry in crisis where clear 
answers and even clear directions 
are difficult to discern. 

but one is tired of hearing it. As the great
great-grandson of an Irish famine refugee 
who became a beekeeper, I need to say 
that the example isn't overly apt (famine is 
always political and the British 
government bear the lion's share of 
blame), even ifI agree that diversity is a 
good thing. 

I don't think Conrad has any training 
as an ecologist, and maybe not as a 
teacher. He's obviously a fine and 
dedicated apiarist and a thoughtful person. 
This comes through in both the 
philosophical introduction and the 
technical chapters that follow. What he 
knows he conveys well, but he seems not 
to fully grasp what his readers may know 
and what they may not. 

About halfway through, I realized that 
this book is not for the novice; it's for 
someone who's already seen the inside of 
a hive. That doesn't mean that it can't be 
read usefully by a lay person; you'll just 
have to work harder. There are numerous 
photos, charts, lists, and diagrams, but a 
few more of the last would have helped 
illustrate some of the more complicated 
manipulations that Conrad describes. Not 
all the photos were clear. I turned 
frequently to the glossary to attempt to 
grok what parts of the hive he was talking 
about and what function they might serve. 
My vision, not normally a limiting factor, 
was challenged a number of times to grasp 

in the text, which seems to plod along 
graphically: pull quotes are frequent, but 
are too long, and in too small a type size. 
Though they are well selected, one doesn't 
want to bother with them as they offer 
little visual variation from the text itself. 

The chapters on working with the hive 
and hive management are cursory, even a 

little confusing because they come without 
context; think of them as useful 
commentary for the practicing beekeeper. 
They don't provide enough background 
for a rank novice to begin with bees. For 
that sort of preparation, I suggest The 
Backyard Beekeeper, by Kim Flottum, 
with this text as a companion or 
supplement (Flottum, by the way, praises 
Conrad's book highly and I agree). 

Each of the subsequent chapters, on 
genetics, breeding, parasites, other 
predators and pests, environmental and 
human threats, diseases, and managing 
honey flows and bee feeding, presents a 
significant area of beekeeping practice 
where the organically inclined beekeeper 
will face special challenges. Conrad 
describes his own work and his learning 
from 20 years of experimentation with 
natural methods. Here his voice is solid 
and grounded. He gives plenty of detail 
and makes frank assessments of his own 
and conventional practices. The reader 
wiU not be misled. 

A concluding chapter on the state of 
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organic apiculture ties together the 
complex threads of practice and 
philosophy, albeit a little belatedly for the 
innocent and by now somewhat winded 
reader. I think I would recommend non
beekeepers to read the last chapter first, 
then begin with Chapters 4 and 5 on 
Genetics and Breeding and Parasitic 
Mites. These convey the ecological 
approach and outline hobby and small
scale beekeeping's most serious challenge: 
the Varroa. Skip over Chapters 6 and 7 
which deal with Insects and other Pests. 
Most beekeepers are not keeping bears 
away from their hives using poisons, so 
while these are interesting, they belong to 
the one-third of the book which gives 
useful tips to practicing beekeepers, not 
the sections dealing with a response to 
industrial distortions. Then read Chapters 
8 and 10, which discuss Environmental 
and Human Threats and Managing Honey 
Inventories. All these go to the heart of the 
industry crisis and the non-chemical 
approach which must characterize an 
organic response. Even the non
beekeepers among us can appreciate the 
detailed biology of the varroa parasite and 
how an infonned beekeeper can alter 
practices to reduce the negative impacts of 
that pest and at the same time help the 
bees to evolve genetically to tolerate or 
resist parasitism on their own. 

One small caveat: -Conrad lives and 
works in Vermont. He takes care to 
distinguish his own experience in cold 
northern climates from practices that 
might be required in regions with milder 
winters. His rhythms are keyed to the 
short growing season of the Champlain 
Valley. Not everything that works for him 
would work for desert or Gulf Coast 
beekeepers. Nevertheless, the approach he 
takes is transferrable. 

Conrad's careful, empirical approach 
to agroecosystems is an extremely 
valuable example of how we must respond 
to the challenges posed jointly by our own 
industrial hubris and nature's escalating 
attempts to redress a severe imbalance. 
More than anything about bees-though 
they are emblematic of nature's services, 
this attitude carries the transcendant value 
of the book. One only wishes we had had 
more of this kind of thinking around when 
the chestnut blight first hit. tJ.. 

Movement Musings 
Help Revise Gaia's Garden 

The publisher of Gaia's Garden, 
Chelsea Green, has asked author Toby 
Hemenway to prepare a revised second 
edition of the book, which is a tremendous 
vote of confidence. The success of the 
book within and without the perrnaculture 
community has encouraged them to add a 
lot more photographs, and to print the 
book in color throughout. Plus, both the 
text and the plant lists would be revised 
and expanded. 

To enhance the scope and quality of the 
revision, the author is appealing for the 
following support: 

• Good quality photographs of small 
permaculture sites-from city-lot to about 
1/2 acre (2000 sq. meters). These photos 
can be details of interesting features, 
illustrations of permaculture principles, or 
before-and-after photos. The author 
anticipates being able to pay a modest fee 
for photos used. 

• Professional-quality design plans of 
small pennaculrure sites. This is a good 
way for landscape designers to get their 
work in front of a lot of people. 

• Stories that illustrate how 

Harsh Criticism 

permaculture principles are applied. The 
current edition illustrates the types of 
stories that have been used. The author is 
looking for people's experiences: tales of 
how they implemented pennaculture. He 
would be happy to call them for an 
interview. 

• Help in preparing a new chapter on 
urban pennaculture. The author is looking 
for photos, drawings, stories, and ex
amples of how pennaculture has been 
applied in urban areas. This chapter will 
primarily focus on food and habitat 
production, water harvesting, and other 
land-based aspects of pennaculture, 
without ruling out useful examples of 
community building and the creation of 
other types of invisible structures. 
• Any suggestions for what the book 
needs or what could be taken out. Because 
the book is directed toward a North 
American audience, resources from that 
region are most appropriate, but the author 
doesn't rule out particularly apt examples 
from the rest of the world. 

Contact Toby Hemenway at 
toby@pattemliteracy.com. 

Marks On-Line Course 
Lynnet Bannion 

In October 2006, with the highest 
expectations, I signed up for Dan . 
Hemen way's online Permaculture Design 
Course, Cycle 11. I had first encountered 
permaculture in a week-long introductory 
class 15 years ago, and finally had the 
time and money to undertake the Design 
Course. And I had a project: a small 
organic farm near my home where I was 
interested in improving the half-acre area 
around the fannhouse. I had been a 
volunteer for their CSA for years, and I 

convinced them that permaculture could 
create a beautiful, productive, and 
sustainable landscape that the fanners, the 
landowner, and community members 
could enjoy. The story of the class and that 
project is a cautionary tale. 

The course began November I, 2006 
and would run for 25 weeks or so. My 
initial surprise came when I opened the 
box of class materials. Much of the 
material was 20-25 years old, from Dan's 
TIPS and TIPSY publi.cations. There were 
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some lost treasures in there, but almost 
nothing from even the l 990s, let alone the 
current decade. Much of the classwork 
was on a CD, which we were forbidden to 
download to our computers. The PDF files 
were print-restricted, for the most part, 
including the 14 pages of client survey we 
needed to use and thus had to re-type). 

We had four new certificate-seeking 
students in our class and three returning 
students from the previous cycle. Six 
people were listed as monitors. Monitors 
were not allowed to post to the class 
discussion, and within a few weeks, we 
were forbidden from copying them with 
our posts, essentially eliminating them 
from any class participation. 

The second and a worse surprise was 
the teaching style of the instructor. Student 
assignments and posts were almost 
universally criticized, often for petty 
reasons such as failure to follow the 
elaborate and contradictory course 
protocols, or for submitting posts too early 
or late, or on a topic that had not been 
introduced in the first two days of each 
week. It was difficult to sustain any kind 
of discussion in the group. Almost no 
student expression of opinion or experi
ence could escape the withering criticism 
of the instructor, making people reluctant 
to communicate. 

Quoting any published work, even a 
senlem:e or two, was considered a 

copyright violation in this class, and this 
included information from web sites. One 
student from a previous cycle was denied 
her certificate for the crime of quoting 
from a web site in the appendix of her 
completed design. 

One student submitted the following 
feedback, which details some of the 
problems that I saw in the class: 

" ... a general tendency in the Lead 
Instructor's LDan's] comments on student 
work: he often grabs on to the first idea he 
can critique and elaborate on, and ignores 
the rest. Perhaps this overly simplified 
way of reading student work simply 
reflects a lack of time or energy, but it 
comes across as a lack of interest, as 
disdain, and as a self-indulgent unwilling
ness to engage in a full discussion of the 
student's ideas-muddle-headed though 
they may be." 

Another student put it this way to Dan: 
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"Really, this course is for independent 
adult learners, highly motivated. I for one 
am not helped to have these sarcastic, 
abrasive, disrespectful comments from 
you." 

I learned not to defend myself because 
it was counterproductive. But I just 
seethed at the unjustified criticisms. 
Perhaps other potential students would not 
have been bothered by this treatment. Not 
a week went by that I did not consider 
dropping the class, but I had promised my 
clients at the farm a pennaculture design 
and I persisted. Another student told me, 
"If I had a dollar for every time I was 
going to quit, starting from about week 
two, I would have recouped my tuition." 

Two of the three previous-cycle 
students dropped out. One of this year's 
students was thrown out of class for being 
disruptive, after he told Dan that he was 
off-base in his disrespectful comments to 
the students. 

Of the three surviving students, I was 
the only one who submitted a design. The 
readings on the design process were 
assigned AFTER the first draft was due. 
The instructor did not comment upon my 
submission of the detailed client survey 
material (more than 60 pages). 

My initial design abstract received only 
the comment that it was "not permaculture, 
and not design," but no explanations or 
help. Regardless, I pushed on and 
completed the design. People were 
counting on me. 

I submitted my 165-page design, 
complete with maps, aerial survey, and 
photographs, in Week 18. Dan reviewed 
the design, making more than I 00 
comments major and minor, requiring 
another three weeks of effort on my part. 
Then he denied me the certificate because 
the staging and budget sections were 
"weak." Obviously I can't reproduce the 
design here, but I have had the design 
reviewed by another very well-known 
permacullure instructor who did not find it 
inadequate in any way. 

The standard model for Dan's class is 
18 months, with students submitting a 
draft in the first cycle, working on it for 
six months between cycles, and submitting 
a revised draft in the next cycle. Any 
"premature" implementation (e.g., 
implementation before he approves the 

design) is cause for being denied a 
certificate. Since I had already been 
denied the certificate, it didn't matter. We 
went ahead and got the design approved 
by the governing board and the landowner, 
and we have started by removing old 
overgrown and dead trees and shrubs. 

What were the results from my six
month class? I spent hundreds of hours 
reading the material, writing the 
assignments, and usually having to redo 
each one. I lost a lot of sleep the night 
after submitting my assignments, waiting 
for the inevitable blast of criticism in the 
morning. It was like being in second grade 
again. I spent more than a hundred hours 
interviewing my clients and developing 
the design. I ended up with a design 
admired by my clients, which is being 
implemented. I did not end up with a 
ce rtifi ca te. 

What was good about the class? Being 
exposed to the material for six solid 
months was good; it helps to incorporate 
the new ways of thinking into your head. 
Some of Dan's writings, particularly the 
earlier works, were beautifully done. 

Why am I telling you about this? I 
want to make potential students aware of 
the problems I and others faced in Cycle 
11. From my experience, the likelihood of 
being awarded a certificate in this class is 
low. To be fair, I believe that the course 
protocol has been reorganized and 
streamlined over the summer, and an 
experienced class moderator (not Dan) 
will be on board for Cycle 12. So if you do 
decide to take the online class, it may not 
be such a painful process for you as it was 
for me and for others in Cycle 11. 

Regardless, my advice to anyone 
considering pursuing a pennaculture 
design certificate is to find a live class 
near you. You'll spend two weeks instead 
of six months; you'll have fun learning 
with a group in your area; and you '11 get a 
certificate (if you pay attention and work 
at it). 

You are not done then, of course; you 
need to get out, get your hands dirty, and 
develop some real designs for yourselves 
and for clients. Two weeks is enough to 
start you thinking like a pennaculturist, but 
but not enough to develop a design 
practice. But you can do that on your own 
time, with a certificate in your pocket. I:!,. 



Gaia University Graduates First Class 
On August 7, 2007, Gaia University (GU) reached a major 

milestone, awarding one Graduate Diploma, two Master's 
Degrees and two Post-Graduate Diplomas at the Eco-village 
Lebensgarten Steyerberg in northern Germany. 

The deputy Mayor of Steyerberg, Frank Siedenberg, welcomed 
the graduates and 40 guests from the immediate region and from 
abroad with words of joy and pride-his village had become a 
university town just one year previously. According to the old 
sages, the mayor noted, the gods had hidden their wisdom deep 
down in individual human beings who would find it when the, 
time was ripe-GU was a sign that this ripeness of time has come. 

"Everyone is thrilled with the high quality of these projects, 
which is not surprising, considering the individual competencies 
of the candidates,'' said Liora Adler, a Founder and President of 
this international university. 

After the final project presentations, Prof. Declan Kennedy 
said he was more than pleased with the outcome, "If this 
achievement of GU represents the level that can be expected in 
the training and education of change-managers for sustainability 
worldwide, then there is a good chance that we can overcome the 
challenges of today for tomorrow in fields like climate change, 
restoration of the Earth, world and regional peace, regeneration 
of our soil, forests, and waterways." 

The fust graduating class of three women and two men worked 
on various projects, all with a thematic core of innovative 
education for sustainability, peace, and development: 

• Nils Droste (Badenstadt, Graduate Diploma) developed an 
innovative approach to sustainable education in a community- . 
exchange program between Ecuador and Gennany. 

• Antja Kennedy's (Bremen, Master of Science) project dealt 
with the connection of movement studies within decision-making 
processes in all walks of life. She will cqntinue her learning 
process in the form of a book that will be published next year. 

• Dietmar Prudix (Solingen, Master of Science) surprised 
everyone with his invention of a huge dice, using them playfully 
to solve conflicts, especially in the business world. He plans to 
apply his project results in his consultancy with top managers and 
also in a forthcoming book. 

• Kathleen Battke, who already held a Master of Arts and 
free-lances in public relations, and Katharina Weber, with a 
Master of Social Science, received Post-Graduate Diplomas for 
their practical work on setting up the German Centre of GU. 
Kathleen took a more theoretical approach to action-learning, 
integrating the GU approach with those of Otto Scharmer 
(Presencing as a Social Technology, www.ottoscharmer.com) 

Next Issue '11-67 - Kids in Permaculture 
Deadline December 1, 2007 

lssue ·#DB - Plants on the Move 
Deadline March 1, 2008 

and Dee Hock (chaordic organization and spiral dynamics). 
Katharina planned and implemented an innovative strawbale 
building for a new retreat centre connecting a Zen with a 
perrnaculture way of life as part of the GU Regional Centre at 
Lebensgarten. These modules and building blocks will be of great 
help for the new Regional Centres of GU being planned 
worldwide, in Portugal (Tamera), Brazil (IPEC, near Brasilia), 
US-West (Ashland, Oregon) and US- East (The Farm, 
Tennessee). 

Interim presentations were made by Katharina Sander 
(Steyerberg) on her development of a study programme for Peace 
Management towards her MSc. (to include non-violent 
communication, mediation and gender studies) and Tobias 
Kempf (Belzig) about his project of designing sustainability 
festivals for youth in Germany and abroad as part of his study 
toward a Graduate Diploma. They will both graduate in the 
autumn of this year. 

On Graduation Day, these World Changers formed an 
association of graduates and sponsors: Alumni GU Network 
(AGaiN): an association that will do fund raising particularly for 
scholarships and stipends for new GU associates (students). Fees 
for GU are relatively inexpensive for North American candidates, 
but candidates from the so-called Second World pay a little more 
than half, and Third World students pay one third. Donations are 
being sought to support needy applicants. 

The World needs new activists and entrepreneurs who 
understand the problems of social and environmental 
degradation, Peak-Oil, Peak-Gas, and Peak-Nuke. The idea of 
GU is both simple and progressive: out of their own projects, 
associates design possible future solutions for ecological, social, 
and economic problems, using methods such as action learning 
and virtual workshops in a atmosphere of freedom to organize 
their own studies in collaboration with qualified mentors and an 
international network of supporters. Sustainability is the central 
theme for the content of the programs. 

GU grants degrees of Bachelor, Graduate Diploma, Master of 
Science or Post Graduate Diploma (also a Doctorate beginning in 
2008) in cooperation with the International Management Centres 
Association (IMCA) and Revens University. Through its action
learning programs, GU gives entrepreneurs, change managers in 
business, and activists equal opportunities to attain an 
internationally recognized education while they are engaged in 
activities that further peace.justice, and the environment. All 
programs on the post-graduate and higher levels are organized 
mainly through the Internet and take two years, (with an 
orientation and ending workshop of 15 to 20 days residence). 
They can be reduced to one year, depending on the candidate's 
life experience. For more information, visit 
www.gaiauniversity.org. /',, 

Adapted from the press release written by Kathleen Battke & 
Declan Kennedy. 
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EVENTS 
Permaculture Design Course 
Northern California 

Dates: March 15-28, 2008 
Location: OAEC, Occidental, CA 

Description: Two-week certificate 
course in land-use design based on 
pennaculture. Students will enjoy our 80-acre 
site with its 30-year history as a cutting edge 
learning institution. Topics to be covered 
include pennaculture theory, food diversity, 
soil enrichment, water use, erosion control, 
natural building, organic gardening, forest 
fanning, and more. 

Instructors: Brock Dolman and others. 
Cost: $1,350 includes lodging 

and meals. $ I 250 if registered ahead two weeks. 
Contact: Occidental Arts and 

Ecology Center (OAEC) 
15290 Coleman Valley Rd. 
Occidental, CA 95465 
707-874-1557 x201 
707-874-1558 fa 
oaec@oaec.org 

Permaculture Teacher Training 
Central California 

Dates: November 11-16 
Location: Esalen Inst., Big Sur, CA 

Description: This perrnaculture 
teacher's course builds upon a revolutionary 
new way of teaching the concepts of ecological 
design; by applying the principles of 
Permaculture to the teaching of Permaculture. 
We will cover every aspect of being an exciting 
and effective educator and promoter of a more 
sustainable, just future. These techniques can 
be applied to any teacher in any field. In this 
TIC one will learn: diverse teaching methods 
that work; techniques to help you prepare 
quickly and organize thoroughly; confidence 
building through practice and supportive 
critique. Elements for whole person learning 
and learning styles. Topics inlude: teaching 
permaculture techniques, strategies, materials, 
course planning, marketing, and evaluation. A 
working knowledge of permaculture design is a 
prerequisite for attending this course. 

Instructors: Kat Steele and Benjamin 
Fahrer. 

Cost: $585-$1120 (sleeping bag 
space to standard accommodation). 

Contact: Kat Steele 
510-547-7889 

info@urbanpennacultureguiJd.org 
www.urbanpermacuJturegujJd.org 

www.esalen.org 
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13th Annual 

Permaculture Design Course 
Southwest USA 

Dates: Five weekends, February 
9-10, 16-17; March 1-2, 15-16, 22-23. 

Location: Tucson, AZ 
Description: One of the oldest 

Pennaculture design courses held continuously 
each year, it has become a Tucson and 
Southwest Tradition. With a strong emphasis 
on core Permacu\ture topics like integrated 
design, patterning, and ethics, our teaching 
team also offers years of experience in working 
with Southwest Drylands. 

Cost: $595 ifregistered by 12/15. 
Contact: Dan Dorsey 

520-624-8030 
dorsey@dakotacom.net 

www.sonoranpermaculture.org 

Year-long Permaculture Design 
Course 
Northern California 

Dates: Jan. 1, 2008-Jan.1, 2009 
One Saturday per month. 

Location: Bolinas, CA 
Description: Re-envision the world, re

design your life! This is a great opportunity to 
take a Permaculture Design Course over a full 
year of nature's rhythms. You will learn to 
observe and to use the principles that make 
ecological systems self-sustaining to create 
integrated homes and gardens. These same 
principles apply to energy systems and water 
supplies, healthy communities, meaningful and 
fulfilling work, ecological economies, and 
global political movements for change. The 
course also weaves perrnaculture together with 
wilderness awareness. Learn bird language and 
tracking to deepen your awareness and 
intimacy with the rest of the natural world. We 
are nature and have an amazing role to play in 
our watershed ecosystems. 

Instructors: Penny Livingston-Stark, 
Lydia Neilson, and others. 

Cost: $ I 100. Early bird and 
family discounts available. 

Contact: Regenerative Design Inst. 
PO Box 923 
Bolinas, CA 94924 
415-868 9681 

info@regenerativedesign.org 
www.regenerativedesign,org 

Sena Event and Calendar Listings to: 

pcaeditor@earthlink.net 

Permaculture Design Course and 
Watershed Restoration 
Southwest USA 

Dates: April 25-May 17 
Location: nr. Las Vegas, NM 

Description: This permaculture design 
and land restoration training is for people 
wishing to gain practical experience and 
theoretical understanding of key aspects of 
sustainable living including food forests and 
gardens in drylands. The program consists of 
two integrated modules: Perrnaculture Design 
Certificate Course, and Applied Watershed 
Restoration Course. Program modules can be 
taken together, or separately. 

Instructors: Scott Pittman and Craig 
Sponholtz. 

Cost: $1500 for both programs. 
$1200 for PDC module and $600 for 
Watershed module. $300 deposit required for 
both. Scholarships available. 

Contact: Permaculture Institute 
PO Box 3702, 
Pojoaque NM, 87501 
505-455-0514,-2003 
info@permaculture.org 
www.permaculture.org 

Ecology of Leadership 
Northern California 

Dates: January-August 2008 
Location: Bolinas, CA 

Description: As we face the challenges 
of our changing world, many people are 
searching for avenues to make a difference-to 
play a part in transfonning our families, 
communities, and the greater world in which 
we live. Each one of us has the potential to 
bring forth our gifts, develop the tools we need 
to make a difference, and live up to our own 
leadership potential so we can be of service. 
The program is rooted in the following 
elements: We are nature. We are not separate. 
The program engages leadership that arises 
from an intimate relationship with the natural 
world. The more our leadership sources from 
our connection with the earth, the more 
effective we will be as leaders. 

Instructors: James Stark and 
Christopher Kuntzsch 

Cost: $2000. $1800 for early 
registration. $1500 for graduates of any ROI 
program or full-time students. Scholarships 
available. 

Contact: Regenerative Design Inst. 
415-868 9681 

info@re~nerativedesign.org 
www.regenerativedesi~ ocg 



Permaculture Design Course 
Northwest USA 

Dates: July 13-August 3, 2008 
Location: Orcas Island, WA 

Description: Three weeks on the 
Bullock's 25 year-old pennaculture homestead. 
Approximately 144 hrs of classroom and hands
on work including the full certificate curricu
lum plus outdoor mushroom cultivation, herbs, 
and natural fiber use. Parents: Call for info on 
concurrent youth camp (taJce the course while 
your kids learn wilderness awareness, 
Permaculture. & community building)! 

Instructors: Douglas, Joseph, & Samuel 
Bullock, John Valenzuela, and guests. 

Cost: $1700 ($1600 if paid-in
full by June I). $250 deposit required. 

Contact: Dave Boehnlein 
360-840-8483 

permaculture.dave@gmail.com 
www.permacultureporta!.com 

Permaculture Teacher Training 
Northwest USA 

Dates: August 10-17, 2008 
Location: Orcas Island, WA 

Description: Being excited about Perma
cu\ture is a good start, but pulling off a great 
course in your community takes planning and 
sharing ideas. We will spend mornings in 
educational theory and group dynamics. After 
lunch groups will develop a Course Design 
Matrix-recipe cards for new teachers to take 
home. Afternoons will be spent honing and 
developing personal skills. Evenings will focus 
on resources to help your course take shape. 
Our final day we will present a one-day Perma
culture workshop to a group of college students. 

Instructors: Michael Becker, Dave 
Boehnlein, Doug & Sam Bullock. 

Prerequisite: PDC Certificate or 
equivalent experience. 

Cost: $800 ($750 if paid-in-full 
by June 1). $250 deposit required. 

Contact: Dave Boehnlein (see above) 

Permaculture Design Courses 
Central Rocky Mountains 

Dates: May 23-June 6; Sept. 5-19 
Location: nr. Carbondale, CO 

Description: Both sessions of the PDC 
curriculum are enriched by additional modules 
on Naka-lma-The Practice of Honesty in 
Group Dynamics; Culture and Society; and 
Land Arts and Community Activism. Taught at 
the Sustainable Settings campus. 

Instructors: Scott Pittman and guests 
Con tact: Permacu I ture In sti tu te 

505-455-0514; - 2003 
info@permaculture.org 
www.pennaculture.org 

Permaculture Teacher Training 
Ohio Valley 

Dates: February 11-15, 2008 
Location: nr. Cincinnati, OH 

Description: Teaching is a vocation but 
the skills needed to do it well can be 
developed. This course covers teaching skills, 
curriculum, and course management and 
design. Participants will learn methods for 
assessing groups and managing classroom 
situations, as well as how adults learn and how 
information can be effectively conveyed, both 
dynamically and through the written and 
spoken words. We will recapitulate and analyze 
the 72-hr design curriculum with an eye to how 
it can be structured and how shorter formats 
can be drawn from it, as well as learn how to 
organize and present workshops and events. 
The course will offer opportunities for practice, 
self-observation, and feedback. 

Instructors: Peter Bane and Andrew 
Goodheart Brown 

Cost: $575 includes meals, 
lodging, and materials. $150 deposit required. 

Contact: Assn. for Regen. Culture 
PO Box 5516 
Bloomington, IN 47407 
pcactivjst@miadspring.com 
ARCulture.org 

5th Annual 

Permaculture Design Course 
Central America 

Dates: February 10-25, 2008 
Location: Project Bona Fide, Isla 

Ornetepe, NICARAGUA 
Description: Join our simultaneously 

translated English/Spanish, 100-hour Penna
culture Design Course. Project Bona Fide is a 
non-profit working with the communities of the 
Maderas volcano region. The 26-aqre site hosts 
workshops and seed banks, and demonstrates 
agroforestry, regenerative food production 
systems. natural building, off the grid living, 
and appropriate technologies such as ferro
cement, drip irrigation, on-site metal working, 
bamboo technologies, and innovative water 
pumping/storage solutions. In this rural .setting 
most folk are subsistence fanners. 

Instructors: Chris Shanks, Michael 
Judd, Andrea Calfuguir, Katherine Young, and 
Hannah Roessler. Interpreter: Christopher Fallas. 

Cost: $1250. 
Contact: Chris Shanks 

ch shanks@hotmail.com 
www.sjlentdust.com/bonafide 

www.permaculturenow.com 
www.projectbonafide.com 

Weekend Pc Design Course 
Central Ohio 

Dates: February 22-24, Feb. 29-
March 2, Mar. 14-16, 28-30, April 11-13, 2008 

Location: Columbus, OH 
Description: Over five weekends on 

Friday evening, Saturday and Sunday, we will 
present the permaculture design curriculum 
with special emphasis on urban applications, 
strategies for changing climate, and building 
local networks of support. The class will 
implement at least one of the design projects by 
rehabilitating an old orchard as a forest garden 
on the 40-acre campus of United Methodist 
Children's Home in Worthington, helping to 
move this historic institution back to its 
agricultural roots and forward to a second 
century of sustainability. Co-Sponsored by 
Simply Living Columbus, Ohio Ecological 
Food & Farming Assn., and UMCH. LimiLed 
work-trade scholarships available. 

Instructors: Peter Bane, Rhonda Baird, 
and guests. 

Cost: $895 incl. weekend lunches 
and materials. $150 deposit required. 

Contact: Assn. for Regen. Culture 
PO Box 5516 
Bloomington, IN 47407 
pcactivist@mindspring.com 
ARCulture.org 

9th Intl._Permaculture Conference 
(IPC 9) Southern Africa 

Dates: April 2009 
Location: southern Africa 

Description: International Pennaculture 
Design Course (March 29-April 11 in 
Zimbabwe); Conference (April 15-17 in South 
Africa); Permaculture Convergence (April 21-
24 in Malawi). 

Instructors: Speakers will come from 
all over the world. 

Contact: IPC-9 Secretariat 
c/o The Regional Schools and Colleges 
Pennacu\ture Programme (RESCOPE) 

PO Box 32280, Chichiri, Blantyre 3 
Malawi, Africa 
+2651-831373,or-831363 
secretariat@ipcon.org. www.jpcon .on: 
sbocnet@silcom com 
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Ecovillage Design Course 
and Practicum 
Australia 

Dates: March 15-Jul y I 5. 2008 
Cryst al Waters Ecovillage, 
Queensland. AUSTRALIA 
Max Lindegger and guests. 
AUD $7000 includes food, 

Location: 

Instructors: 
Cost: 

accommodatio n, ruilion, tours, extensive 
course notes. 

Instructors: Max Lindegger 
Co ntact: Ecolog ical Solutions 

59 Crystal Waters , 
65 Kilroy Lane, 
Conondale Qld 4552, 
AUST RALIA 
+6 1 (0)7 5494 474 l 
fax: +6 1 (0)7 5494 4578 

info@ecoiogica lsolutions.com.au 
www.ecologi calsolu tions. com.au 

Gaia University Programs - USA 

Accredit ed BSc and MSc degree and pre- and 
post-Ma sters Gradu ate Diploma programs. 

I .MSc and Graduate Diplomas in Integrative 
Ecosoclal Design. 
2. BSc in /11/egrative Ecosocial Design. 
3. MSc and Graduate Diplomas in "Open 
Topic" (You design and name your project and 
program in any area of sustainability/ 
regener atio n). 

/megrmive Ecosocial Design includes 
specializations in Permaculture, Ecovillage 
Design , Life Transiti ons, Socia! 
Communication, Appropriate Technology and 
other ~elf-selected areas of sustainable/ 
rege nerative design. Credit for PDC and EDE 
certificates and diplomas as well as for prior 
experi ence. 

Taught by G.U. founders Andy Langford and 
Liora Adler with assistance from other 
international and local teachers. Application 
forms and further information available online. 

www.gajauniversity.org 
info@gaiauniversjty.org 

CALENDAR 
November 1-4. Albuquerque, NM. 
International Conference on Environmental 
Issues. Peter Holter , HMI. 505-842-5252. 
www.holistjcmanagement.org. 
November 2-4. Occidental, CA. Starting and 
Sustaining Intentional Communities. 
Occidental Ans and Ecology Center. 707-&74-
1557 x20 1. fx-707-874-1558 oaec@oaec.org. 
November 3. Summertown, TN. Shiltake 
Mushrooming Basics. Ecovillage Training 
Center. www.thefarm.org. 
November 9-10. Chestnut Ridge, NY. 
Organic Beekeeping Fall Workshop. Carol 
Rosenberg. 845-352-5020 x20. 
info@pfejffercenter.org, www.pfeiffercenter.org. 
November 9-11. Chicago, IL. Developing 
Urban Ecovillages: Towards Ecodtles 
Conference. Rael Bassan, 773-756-5033. 
raelearth@yahoo.com, 
www.chicagolandsfutures.org. 
November 10-11. Dorchester, NH. Soil 
Nutrition From a Plant's Eye Point of View. 
D Acres of New Hampshir e Organic Farm & 
Educational Homestead, 218 Streeter Woods 
Rd., Dorchester. NH 03266 . 603- 786-2366. 
jnfo@dacres.oll!, www.dac res.org . 
November 11-16. Big Sur, CA. Permaculture 
Teacher Training. Kat Steele. 510-54 7-7889, 
info@urbanpennacultu reJimild.org. 
www.urbanpennacuhuregujld.org , 
www.esaJen .org. 
November 16-18. OccldentaJ, CA. 
Introduction to Permaculture. Occid ental 
Arts and Ecology Center . 707-874-1557 x201. 
oaec@oa ec.org. 
November 16-18 and seven other weekends. 
San Francisco, CA. Urban EAT Weekend 
Series. www earthactivisttraining.ori:. 
December 13-16. Rural, WV. Internationa1 
Design for a Loving Future Conference. 
www.designforthefuture .org. 
January-April 2008. Bollnas, CA. Ecology of 
Leadership. Regenerative Design Institute. 
415-868 -9681. info@reaene ratived esign.org. 
www.regen erativedesign.org. 
January 1, 2008-January 1, 2009. Bolinas, 
CA. Year-long Permaculture Design Course. 
Regenerative Design Institute. 415-868-9681. 
info@rei:eneratjvedesign.org. 
www.regen erati vedesign,org. 
January 15-May 16, 2008. ST. CROIX, VI 
Ridge to Reef Beneficial Farming Program. 
Virgin Islands Sustainable Farm Institute. 
www. visfi,org. 
January 23-26, 2008. Asilomar, CA, 
Ecological Farming Conference. EFC Assn. 
406 Main St. Ste. 313, Watsonville CA 959076. 
831-763-211 l, fx/-2112, www.eco-farm,Qfi. 
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February 9-10, 16-17; March 1-2, 15-16, 22-
23, 2008. Tucson, AZ. Permaculture Design 
Course. Dan Dorsey. 520-624 -8030. 
dorsey@dakotacom.net. 
www.sonoran11ermaculture.org. 
February 10-25, 2008. NICARAGUA. 
Pennaculture Design Course. Chris Shanks. 
ch shanks@hotmai).com. www.projectbonalide.com. 
www.pe rmaculturenow.com . 
February 11-15, 2008. Loveland, OH. 
Permaculture Teacher Trainin.g. Peter Bane. 
pcactivist@mjndspring.com. 812-335-03 83. 
www.ARCuJture.org. 
February 22-24, Feb. 29-March 2, Mar. 14-
16, 28-30, April 11-13. Weekend 
Permaculture Design Course. Columbus, 
OH. Peter Bane.pca ctivist@mindspring. com. 
812-335-0383. www.ARCulture.org. 
March 15-281 2008. Occidental, CA. 
Permacullure Design Course. Occidental Arts 
and Ecology Center. 707-874-1557 x20l. 
fx/-1558 oaec @oaec.org . 
March 15-July 15, 2008. AUSTRALIA. 
Ecovillage Design Course and Practicum. 
Ecological Solutions. 
info@ecoJogicaJsolutions.com.au, 
April 25-May 17, 2008. nr. Las Vegas, NM. 
Permaculture Design Course and Watershed 
Restoration. Pennaculture Institute. POB 
3702. Pojoaque NM. &7501. 505-4 55-051 4. 
505-455-2003. jnfo @oermacuJture.org. 
www.oermacuJture.org. 
May 23-June 6, 2008. Carbondale, CO. 
Permaculture Design Course. Pennac.ulture 
Institute. 505-455-0514. 505-455-2003. 
info@perma1;u)ture.org. 
www.pennacu1ture,org. 
July 13-August 3, 2008. Orcas Island, WA. 
Permaculture Design Course. Dave 
Boehnlein. 360-840-8483. 
pennaculture.dave@gmaj).com. 
www.permacu I1ure.portal.com. 
August 10-17, 2008. Orcas Island, WA. 
Permaculture Teacher Training. Dave 
Boehnlein. 360-840-8483. 
peonaculture dave@ gmail. com. 
www.permacultureportal.com. 
September 5-19, 2008. Carbondale, CO. 
Permaculture Design Course. Permaculture 
Institute. 505-455-0514, -2003. 
jnfo@penn aculture.org.www.permaculrure.org. 
March 29-April 11, 2009. ZIMBABWE. 
Permaculture Design Course (IPC 9). 
April 15-17, 2009. SOUTH AFRICA. 
Pennaculture Conference (IPC 9) 
April 21-24, 2009. MALAWI. Permaculture 
Convergence (Il'C 9), IPC-9 Secretarial, c/o 
The Regional Schools and Colleges 
Permaculture (RESCOPE) Programme. PO 
Box 32280 . Chichi ri, Blan tyre 3. MALAWI. 
+2651-831373.+265]-831363. 
secretariat@ipcon.org. www.jpcon.org. 



Back Issues of The Permaculture Activist 
I. 1 July '85 Permaculture In Oz I, 2 Nov, 'BS Fruit & Nut Trees #48 Sept. '02 Making Changes: Co-Jncelligent Activism, Webs of Power, Urban 
TI, 1 Feb. '86 Garden Design II, 2 May '86 lPC-2 & Pc Courses Food, How to Change, Teaching for Change, Global Transfonnation, 
II, 3 Aug. '86 2nd Int'J PC Conr. City Repair, Escaping che Job Trap, Argentine Recol'ery, Costa Rica Pc 
II, 4 Nov. '86 Fukuoka, Keyline, Genetic Cons'vn, City Farms, Oceanic PC #49 Dec. '02 Where is Permaculture'! Land-Rent Reform; 10 N. American sites 
III, ! Feb. '87 Networking, Natural Fanning, D-Q Univ., Children's PC plus Cuban Agric.; Beaoly+Sustainability in NZ; Cacti/Succulent 
Ill, 2 May '87 PC Restoration of Wild Lands, Design for Sacramento Fann Planes; Animal Se! r-Medication; Challenge to Pc Movement 
nr, 3 Aug. '87 Annual .Planting Cycle lll, 4 Nov. '87 Trees for Life #50 May '03 Ecosystems: Holmgren on Pc M vmt; E. Hazelip & Synrg. Agric. 
IV, 1 Feb. '88 M1i'rketing PC Products, Bamboo, Home Wastewater Treatment Chestnuts/Pigeons; Ouk Savannas; Root Crop Polycultrs.; Alders 
JV, 2 May '88 Urban-Rural Links: Economics & Community Development Fungal Ecosys.; Humans & Wildn; Indoor Ecos.; Humid Tropics. 
IV, 3 Aug. '88 Sodol Forestry, Gabions, Jap. Org. Ag., Prodc/Cons. Coops 
IV, 4 Nov. '88 Multi-Story Tree Crops, Greening Domin. Repb, Runoff Gardens #51 Jan '04 Traditional Knowledge & Regeneration: Baces on Cacaclysm& 
V, 1 Feb. '89 Permaculture:A Designer's Manual, Tree Bank, Water in PC Collective Memory; Shepard's Wisdom of the Genome; Waru 
V, 2 Moy '89 Plant Guilds, Roof Gardens, Small Livestock Warn; Biosculpture; Inuit Medicine; Fennented Stimulants. 
V, 3 Aug. '89 Rainforest Conservation in Ecuador, Gain, Weed Gardens #52 May '04 AquacuJture: Ecological Aquaculture; Fish for Health; Dowsing; 
V, 4 Nov. '89 PC Ders, Water Conservation, Small Dams, Ponds, Keyline Designing Ponds; Greywater Biotreatment; N. Amer. Polyculcure; 
VI, 1 Feb, '90 Household Greywater Systems, Soil Imprinting Managing for Native Species; Integrated Village Fisheries; Vietnam. 
YL 2. May. '2l)_ Inseclory Plants. more Greywater, Land Use for People #53 Aug. '04 Education: Life-long Learning; Edge-ucation; The Albany Free 
VI,3 Aug. '90 Waler: Forests &Atmosphere, Catchment, Nepal, Pond Design School; Indigenous Education & Ecology; Ecocencric Pedagogy; 
V[,4 Nov. '90 Urban Permacullure: Ecocity Conf., Soil Detox, Suburbs & Pc. School Gdn and Dances; Ecology of Learning; Bmin Gym. 
#23 May '91 Polillcs of Diversity: Greenhouse Market Gdn; PC in Nepal. #54 Nov. '04 Fire & Catastrophe: Designing Beyond Disaster; Opportunity; 
#24 Oct. '91 Creativity in Design: Examples; Index Issues #1-23; Rise of Globalization; Invasion Biology; Screet Orchards as Security; 
#25 Dec. '91 Design for Community: CSAs, Restoring Forest; Garden Ecol. Communlly Food Security; Water Rising; Disrupted Climates. 
#26t May '92 Soil: Our Pa~t, Our Future: Fertility, Wonns, Cover Crops #55 Feb. '05 Learning from Our Mistakes: Petroleum Dependence;Village Design; 
#27* Aug '92 Integrating Pc: Deconstructing Utopia, Gra.,srooLS Organizing, Aust. Hard-Won Le,sons; Read the @!#*!@ Manual; Trial&Error; 

Garden Polycullure, Pattern Learning, Living Fences ExperimenlS in Fore.-lry: Owner-Builder; Ten Mistaken Ideas in Pc. 
#28* Feb. '93 Structures: Comn'ty Dsgn, LETS, Induslly, Strawbale/Timber-frame Bldgs. 
#29/30*/uly '93 Networks: Special Media Rvw, Rural Reconstr'n, Leaf Cone., Comn'ty #56 May '0.5 Tree Crops, Tree Guilds: History of Pine Nuts; Tree Vegetables; 

Food Initiatives, Pc in Palestine, Do-Nothing Educ., Feng Shui, Pc Acad. Acorns; Restoring American Chestnut; Honeylocust as Silvopasture; 
#3 l * May '94 Forest Gdng: Energy & Pc, Mushrm Cultvn, Robt.Han's F.G., Spp for Broadscale Agroforestry; Bamboo; Wondrous Willow; Social Forescry. 

N. Cal., Alder.,, Agroforestry in Belize & Chinn, Honeylocust, N-fixers. #57 Aug. '05 20th Anniversary Issue: Challenges; Remembrance; Pc in USA; 
#32 April '95 Animals & Aquaculture: Animal Polyculture, Small-scale Cattle, Hawaii Retrospective; Pc Changes; Permatecture; Pc' s Soft Edge; 

Goat Dairy, Keylinc, Feral Chickens, Bee Plants, Conslrucced WeUands PINC; Gaia University; Oil Depletion; IPC-7; Retrofitting Suburbs. 
#33 Dec. '95 Cities & Their Regions: Green Cities, LA Eco-Village, MAGIC #58 Nov. '05 Urban Permacullure: Urban/Rural Futures; City Zones & Sectors; 

Garden;, CoHousing, Micro-Enterprise Lending, Suburban Conversion. Growing Food; Detroit Viiionaries; Rebuilding New Orleans & Everytown; 
#34 June '96 Useful Plants: Bamboo Polyculture, M~dicinals, Pest Control, Root Transformation of a Military Base; W0rkers Co-op; Energy Descent. 

Crops, Oaks, R. Hart's For. Gdn, Russ inn Plants, Regl. Plants, Sources #59 Feb. '06 Peak Oil: Peak Oil & Pc; Ecological Collapse & Trauma Theory; 
#35 Nov. '96 Village Design: Pattern Language, Consensus Democracy, Conflict, Thom Hartmann; Pathways for Energy Descent; How Cuba Sur-

Hiscoric & New Village,, Planning for Tribe, Viii. Economics vived; Oil & Food; Biofuels; Cultivating Algae for Fuel; Relocalize. 
#36 M:ir. '97 Climate & Microc\lmate: Climate Change.Windbreaks, Low-Tech Sun 1160 May '06 Land Use Pasl & Present: Susi. Ag an Oxymoron?; Negev's Bedouin; 

Locator, Dry lands, Cool Slopes, Straw-Clay Bldg, Round B~ehivc, Water Catch. Eastern Woodlands Agroforestry; Pc Heals in India; Arcosanti Land 
#37 Sept. '97 Tools & Appropriate Technology: Dowsing, Workbikes, New Energy, Planning; Pop. Growth/Land Hunger; Mexican Reforest; Rocky Mtns. 

Scythes, Japanese Saws, Nursery, Ferrocemenc, Greywater, A-frame & #61 Aug. '06 Unseen Kln-doms: Observation as Design Tool: Soil Food Web; Bees; 
Bun yip Levels, Ram Pump, Solar Toilet, Log Yoke, Cookstoves... Mycelial Internet; D-1-Y Mycorrhizal Jnoculum; Cover Crops as Bee 

#38* Feb. '98 Economic Transformation: Specu!acive Economy, No Middle Class Forage; Earth Energies; Local Currencies; Dead Zones; Birds at Risk. 
Worker-Owned Coops, WWOOF, No Money!, Global Warming, Whac #62 Nov. '06 The Art of Permaculture: Painting, Writing & Pc; Ecoartists; Art. 
Profits?, Holistic Financial Planning, Land Use, Adopt-A-Hive Activism & Cmty; Street Theatre; Art & Bioremediation; Living Willow; 

#39 July '98 Knowledge, Pattern & Design: Pc: A Way of Seeing, Sand Dunes, Body as Zone O: Art of the Found;Water Magic; Pc in Pop Culiure. 
Native Conservation., Language World view & Gender, Patterning as #63 Feb. '07 Building & Technology: How to Dwell?; Natural Bldg. & the Law; 
Process, Land-Use Planning, Teaching Pc, Vietnam, Holmgren 6n Pc Meeting Code; Strawba!e in China; Mr. Cob in Armenia; Integrated 

#40"' Dec. '98 New Forestry: Rcgl. Devlpmt., Hornelogging, Menominee Reserv'n, Solar Hea1ing, Cooking, Pumping; Self-Build; Nation-Scale Pc in Braiil. 
Forest Investing, Restoration, Old Growth, Homestead Tenure, Forest #64 May '07 Waste= Food: Throwaway Economy; Scrategy of Salvage; Peak Soil; 
Soils, Forest Fanning, Woody Agric., Rainforests, Windbreaks, Coppice Pigs & Waste Mgmt.; Bicycles, Soil & Garbage; Farm as Organism; 

#4 I* May, '99 Natura) Building: Oregon Cob, Cord wood, Bamboo, Thatch, Ethics, Opportunistic Plants?; Simple Biodigester; Waters of Spain; Vermiculture. 
High Winds, Origins of Connie!, Greenhouses, Ponds, Adobe, Road- #65 Aug. '07 Climate Change: Shrinking Lakes: Forests' Role in Climate; Urban 
Building, MicroHydro, Bldgs. Tut Live, Under $WK Houses, Dreams Forests; Making Trees Pay; Rainwater Harvesting; Indoor Gardens; 

#42 Dec. '99 Self-Reliance & Community Cooperation: Co-Intelligence & Self- Waler Filtration; Blessed Unrest; Rotational Grazing Captures Carbon. 
Orgn., Archetype Design, Sovereignty, Samoa, Mondragon, Nacural $6 each ppd* • 20% discount on 5+ .• Complete Set $290 
Housing, Comm. Gdns., Zone Zero, Solar Electric TraclOr, Beekeeping 

#43 June '00 Food & Fiber: Hunger, Fennents, Seasons Salads, Heirlooms, Fencing, "The Permaculture Activist 
Self-Fertile Gdns, Rice Revolution, Cold-climate Food, Edible Insects, N 4 
Chilies, Food Origins, Garlic, Ethnobotany, Wild Food, Bamboo, Hemp PO Box 5516 • Bloomington I 7 407 

#44 Nov. '00 Earthworks & Energy: Spreader Drain, Horse Swales, Earth Dams, *except for the following: Vol. 1,1 -VJ, 2, #24, & 33-35 - $5.00 each, 
Machinery, Carpel-lined Ponds, Constr. Wetlands, Biogas, Windmills... • #26 - 31, #38, #40-41 - .$7.50 each 

#45 Mar. 'OJ Medicine & Health: World & Self, Healthy Home, Designing Care, 
Ayurveda, Agents of Decay, Comm. Health Centres, Women Trad. Med 
4th World Apothecary, Healing Weeds, Medicinal Crops, Hawaiian Boris. 

#46 July '01 Good Work & Right Livelihood: Pc Golf Course, Downsize Cost of 
Living, New Fores! Economy, Energy Currency, Buddhist Mkting., End 
Wage Slavery, What's Surplus?, Urban Community, Enterprise Facil'n. 

#47 June '02 Watersheds: Water as Commodity, Basins of Relations, Beavers 
Watershed Development, Skywater Center, Urban Stormwater 
Gabions, Conservation Investments, Peat Bogs, Rabbits. 

\ 



CLASSIFIEDS 
Classified Ad Rates: 40¢/word, $8.00 
minimum, advance payment required. 
Send ad copy and payment to: 

The Perm ac u lture Activist 
PO Box 5516, Bloomington IN 47407 
pcaeditor@earthlink.net 

One free 20-word ad with subscription. 

Books & Publications 

Portable Dwelling Info-letter; about Ii ving in 
tents, yurts, domes, trailers, boats, remote 
cabins, other mobile or quickly-made shelters 
plus plans for simple low-cost, low-impact 
comforts and conveniences. Sample $1. 6/$5. 
Box 190-pa, Philomath OR 97370. ·99 

Land For Sale 

Central West Virginia bioshelter/villa with 
incipient permaculture upon 78.59 acres of 
forested hillside and bottom. See 
www.spectrumz.com/villa. 

for Library Service 
Please contact our agents: 

Swets Blackwell 
+31-252-4351 l 1 

EBSCO Subscription Services 
205-991-1124 

W.T. Cox Subscriptions, Inc. 
919-735-1001 

We also accept direct orders. 

-01 

HOMESITES: Community land trust forming 
near Great Barrington, Muss. Details at http:// 
directorv,ic.org/ic\ist under Green River CLT. 
413-274-6950. 

FOR SALE! Urban Permaculturc. 1910 house. 
1268 square feet. 9-year old food forest in 4000 
sq feet of gardens. Colorado zone 5a. US 
$290,000. Photos & description at mmJL 
tinyurl.com/yp7x9w or contact 310-929-7023. 

Permaculturists Wanted 

Widow with homestead wants to convert to 
permaculture. Write first. Smitty Smith, 933 N. 
Greer St. Pea Ridge, AR 727 51-3107. 

Perrnaculture gardeners wanted. 60 acres and 
1120 square fool house at Tilly, Arkansas. Very 
rural plateau region, elevation 2400 foe1. hill~. 
woodlands, old fields. Lease negotiable. 
permaculture@sbc global.net. 50 l-329-5360. 
Andersons, 3 Hopkins Lane, Conway, AR 
72032. 

Position Available 

Wellness Retreat House in northern Califomi.i 
offers beautiful room and meab for hosting 
services: reply to inquiries, clerical, wekome 
guests. daisychain@netidea.com. 

S b .b t .;•' "&••· u sen e o- .~•- · "'::.,_ 

AGROFORESTRY NEWS ! ' \ 
High-quality information on temperate climate tree crops and 
forest gardening, 40-pages quarterly. Issue 15,4 (August 2007) 
features: Forest Garden Endurance & Decline; Extensive Survey of 
Mints; Red Bayberry for Fruit & Forest; Apples which Hang Well 

on the Tree; plus News & Book Reviews. 

$30/yr, $57/2 yrs. Use form below. All back issues available. $8 each postpaid. 
10% discount on 5+. Shipped by air post to USA, Canada, Mexico. 

Write us for back issue contents or see our website: PermacullureActivist.net. 

~-pen-nac:uhu.-eac:tivist.,net: 
r----~-----------------------------------7 
I Free Class1fi~d Ad for Subscribers. SUBSCRIPTION FORM Issue #66 I 

A bonus to subscnbers: one free 20-word 
I classified ad (or $8.00 off any ad). Send I 

d 'th b · · I want to subscribe to The Pcrmac11/ture Activist and work to develop an ecologically 
I your a WJ su scnptton payment or use sustainable !and use and culture. I will contribute as follows (please check one): I 

bonus later. Add 40¢/word over 20 words. 
I Use this form to send in a classified ad even if D $23 - 1 yr/ 4 iss D $55 - 3 yrs/12 iss (USA) D $18 - gift subscription with yours I 
l you are not a subscriber. Write your ad here: · I D $26 - I yr/ 4 iss D $63 - 3 yrs/ 12 iss (Canada/Mexico) D $21- gift sub. with yours 

I D $39 - 1 year overseas airmail D $105 - 3 yrs overseas airmail ] 

I - - - - - - - - - - - - - D $400 Activist Lifetime Subscription ($450 Canada/Mexico, $650 overseas) I 
I ·•·ENTER GIFT SUBSCRIPTION' HERE*** I D $29 - I year/4 issues Permaculture Magazine (U.K.) D $56 - 2 yrs/8 issues 

I - - - - - - - - - - - - - D $30 - 1 year/4 issues Agroforestry News O $57 - 2 yrs/8 issues I 
I_ - - - - - - - - - - - - One do!lar of each Activist subscription-year goes to a Tree Tax fund for new forestry I 
J projects. Please print in ink the information requested below. I 
I 
_ _ _ _ _ _ _ _ _ _ _ _ _ Send this form with your check or money order payable in US dollars to: I 

The Permaculture Activist, Subscriptions, PO Box 5516, Bloomington, IN 47407 USA 

1------------- I 
I -----------------! 1------------- NAME PHDNE I 
!------------- ADDRESS 

I ____________ _ 
L _____________ CITY _________ STATE/PROVINCE l'OSTALCODt COUNTRY ____ .J 
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Subscribe ·oel'fflitWltu. : 

to ,a 
Bette ,r 
Wor 'ld 
A,r~lt"~ M~ne offers rried and fated ~5 ro 
help yoa live a more RJstainable Lifestyle. Each i9suc 
brings yoo praai,i;,a!, rh.ought proYOkiog articles oo 
subjecC!l wch .:is pcr.wacu1rure,, orgamcs, food, farming, 
~bmx.-rurc, , ~omia aad mudi IDIXC. .. 
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