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Editor's Corner 

New Frontiers at Perntaculture's Core 

Dave Jacke, Guest Editor 

TREES HOLD MYSTICAL POWER in the human 
imagination. Indeed, every so often I see a bumper 
sticker saying, ''Trees are the Answer." Whlle the irony 

of this phrase gracing an internal combustion engine's rear 
evokes a wry smile, it also reminds me of the place our elder 
silvic brethren often inhabit in mythopoetic -and practical
reality. They deserve our respect, appreciation, and awe. 

Trees transform energy on many levels, physical and etheric. 
They temper the wild forces of nature, turning them into energies 
of ecosystem nurturance through simple tricks of physical 
construction. Whlle forest dendrites only capture 2% of ambient 
solar energy in photosynthesis, they use that fraction to build 
architectures serving stunning multifunctions. They then use 
another 40% of ambient sunlight to evapotranspire water, with 
many profound consequences, such as preventing leaching of 
nutrients from the soil ecosystem. Trees also dampen temperature 
swings and eliminate erosion. They make topsoil, depositing tons 
of organic matter from leaf litter, root death, and root exudates. 
They break bedrock. They generate innumerable niches for other 
creatures both above- and belowground. Trees create, define, and 
hold space. They reflect and absorb light. They express character. 
They make sounds and music. They induce inner silence. They 
give us our breath 1.and they often take it away. Trees enrich the 
earth, calm and enliven the air, move mountains of water, and 
fashion food from a far distant fire. It is this last transfonnation 
upon which we focus in this issue of the Pennaculture Activist. 

Tree crops and tree guilds were the seed of the pennaculture 
concept; and still lie at its core. In Pemuu.:ulture One (the first 
book on the subject, published in 1978 and deserving a reprint), 
Bill Mollison and David Holmgren presented admittedly sketchy 
ideas on using forest ecosystems as models for garden agriculture 
in temperate climates. In the 25-plus years since, pennaculture 
has expanded from its cotyledons to embrace huge swaths of 
human culture as its purview. Let's go back to our roots and see 
how things are developing, shall we? 

The idea of new "frontiers" in tree crops and tree crop 
ecologies might seem out of place. After all, don't frontiers 
usually evoke images of cutting, slashing, burning, nd clearing? 
Well, the times, they are a-changin'. These new frontiers are the 
leading edges of more successional waves that are regenerating a 
forest culture. The long life spans and times-to-maturity of tree 
crops slow the breeding of new varieties to what seems a snail's 
pace in our human eyes,--especially in the context of our 
emergence from the fast-paced 20th century into the even faster
changing 21st. But the persistence of many of this issue's authors 
in experimenting with tree crops and their ecology is bearing fruit 
worthy of a fresh look. We're building the road as we travel, and 
the road is in better shape than it used to be. 
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We begin with an overview of northern-climate tree crops 
by the late Karl Davies, a brilliant forester and activist from New 
England. A number of pieces detailing the uses and development 
of specific tree crops follow, from nut pines to woody greens to 
edible acorns, and the latest on breeding blight-resistant Ameri
can chestnuts. While tree fruits do not figure in this pantheon, let 
us bow in their general direction. They deserve inclusion in the 
category "tree crops," but we received no articles dealing with 
the specifics and practicalities of fruit tree crops for this issue. 
Andy Wilson's article on honey locust in silvopasture transitions 
our discussion from specific tree crops to the natural, agricultural, 
and human ecologies within which they live. 

Our focus shifts more firmly to tree guilds as we explore the 
Continued next page-> 
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As this issue went to press we learned from regular editor 
Toby Hemenway (toby@patternliteracy.com) that the city of 
Portland, Oreg.to which he recently moved, bas swept him up 
with such enthusiasm that he feels compelled to relinquish the 
editor's chair. Toby will be teaching through Portland State 
University and has joined the board of City Repair to help guide 
the exciting 5th Village Building Convergence which that 
organization is sponsoring later this month. 

I am very grateful that John Wages, our guest editor of last 
August (jwages@earthlink:.net), is stepping in to guide the 
development of our 20th Anniversary issue (#57). John continues 
his career in sustainability education, teaching college in Tupelo, 
Miss., but has expanded his public influence recently by getting 
elected to local government on the Green Party ticket. Mean
while, pennaculture teacher Scott Horton (LaSemillaBesada 
@hotmail.com), a native southern Californian now living in that 
state's San Jacinto Mtns., has agreed to take up the editor's torch 
begirming with #58, Urban Pennaculture, to be published in 
November. You will be seeing more from both of these fine men. 

Scott brings a background in the arts, media, and public 
relations to his new role. His travels take him regularly to the 
Farm Ecovillage Training Center in Tennessee, where he teaches 
permaculture design, and to central Mexico, where he volunteers 
at an eco-elementary school, among other remarkable destina
tions. We are pleased that Scott's experience and talents will 
broaden both the geographic and cultural bases of the Activist. A 



New Frontiers, continued 

hidden world of tree roots in the underground economy. What 
implications for polyculture design and management might we 
find there? Direct experiences with practical applications of tree 
crops, bamboos, and coppice in the fann and landscape lead us 
toward consideration of social forestry. How might we develop a 
culture that adapts to the varied resources and seasons of a 
diverse, healthy, well-developed forest? Our lone tree-fruit article 
relates the story of an heirloom-apple-variety inventory taldng 
place in the Roaring Fork valley of Colorado. This work back
stops genetic erosion, reveals regionally-appropriate tree-fruit 
resources, and builds community as well. The role of forest 

farming in the tropics and how we can support it internationally 
then rears its beautiful head. 

Many themes and qualities weave through these works: 
patience, connectedness, creative play and innovation, persis
tence, determination, careful assessment, intentionality, integra
tion, and joy. The repercussions flowing from the activities of 
this community of enthusiasts are very hopeful indeed. Let us all 
acknowledge what each of us brings to the table, that together we 
are building a new world, and that what we are doing and 
learning and creating will have untold beneficial consequences 
for the generations to come. It is a great honor to work with all of 
you, to act as a conduit for sharing the fruits of each of our 
labors. May the forest be with you. ti 

Non-Traditional Tree Crops 
for Northern Climates 
Karl Davies, Jr. 

This paper was originally presented at the Agroforestry Working Group Technical Session at the Society of 
American Foresters National Convention held at Portland, ME, October 28-November 1, 1995. It highlights 
some of the infonnation in a draft manual entitled New and Old Northern Tree Crops. 

MANY TREE SPECIES ·can produce valuable crops of 
food as well as fiber. Several exotic species have been 
adapted to northern climates and soils. Several domes

tic species hold potential for further improvement. They are all 
amenable to a wi~e range of management systems. Members of 
the Northern Nut Growers Association and North American Fruit 
Explorers have over the past 90 years substantially reduced the 
risks and increased the opportunities for tree crops investments. 

What Are northern tree crops? 
Broadly defined, tree crops are any edible fruit, nut, or legume 

that can serve as food for humans, livestock, or wildlife. In the 

Figure 1. Some northern nuts that can be grown in zones 5-7 in 
North America. Can you name these nuts? Answers at the end 
of this paper. Photo by Dr Lawrence MacDaniels. 

context of north temperate climates, this means the crops of hardy 
cultivars of commercial orchard tree species from further south 
and west in this country and from similar climates in other parts 
of the world. It also means the crops of improved varieties of 
native tree species that have not yet been developed commercially. 

Non-traditional examples of the first category would be Chinese 
chestnut, Persian walnut, European filbert/hazel, Japanese walnut 
(heartnut), pecan, and almond. Examples of the second category 
would be black walnut, butternut, hickory, persimmon; and 
pawpaw. There are also hybrid trees such as Chinese/European 
chestnut, European/American hazels and butter/heartnuts. 

Potential benefits of northern tree crops 
These trees will produce high quality food on marginal as well 

as' prime agricultural land. They can produce crops on land too 
steep or rough for field crops (Smith, 1950). Soils are not exposed 
to erosive forces because there is no plowing or cultivating. Trees 
may be integrated with livestock and row crop production systems. 
See Table 1 for information on tree crop yields and values. 

Some of these trees can also produce high quality saw logs and 
turning blanks-and sequester carbon in the process. See Table 2 
for more information on boltwood values and yields. Tree crops 
systems do not require the same levels of fossil-fuel inputs used 
for plowing, cultivating, and spraying other crops. Nut trees 
produce high-protein foods with low levels of saturated fat that 
can substitute for meat and other animal products, thereby 
reducing the demand on land production systems for livestock. 

There is potential for high rates of return on investments, 
particularly with intensive management for small-scale food-crop 
production for direct marketing (Davies, 1996). Tliere can be a 
range of management practices from intensive orchard produc-

TREE CROPS AND TREE GUILDS • MAY 2005 5 



tion to extensive wildlife and livestock systems and to extensive 
systems for sawlog production. Backyard plantings can produce 
delicious crops for family and friends. 

What prevents development of these benefits? 
Put another way: Why aren't people doing it already? The 

answer is that they are doing it, but on a small scale. In the Lower 
Great Lakes region and in the Pacific Northwest hundreds of 
acres have been planted to northern nut trees and some new fruit 
trees over the past decade. In other parts of the Midwest and Mid
Atlantic regions smaller acreages are being planted. Significant 
research and experimental plantings have been made in Nebraska 
and Kansas. Homeowners plant tens of thousands of non
traditional northern nut and fruit trees every year. 

These plantings are in part the result of increased availability 
of high-quality, low-cost planting stock. The size and quality of 
their nuts and fruit demonstrates the commercial potential of 
grafted trees and seedlings of known cultivars. Their hardiness, 
precocity, and productivity are also clear. 

Thus a turning point has been reached after over 90 years of 
exploring, identifying, breeding, and evaluating by members of 
the Northern Nut Growers Association and the North American 
Fruit Explorers (Fishman 1986, Fulbright 2003). Other factors 
contributing to this change are more sophisticated and demanding 
consumers who want unusual products and are willing to pay for 
them, especially if they are locally and naturally grown. 

Furthermore, woodworking has grown tremendously as a 
hobby and craft. Woodworkers will pay premium prices for short 
lengths of nut and fruit wood. The advent of plastic tree shelters 
has enhanced the survival rates and growth of young trees, and 
also facilitates the production of straight butt logs. Straight bolts 
of nut and fruit wood don't have the unstable characteristics of 
wood from orchard trees which have much tension wood. 

Nevertheless, problems remain. There is always the risk of 
crop failure due to late spring frosts that kill reproductive tissues, 
summer droughts that reduce the size of nuts and fruit, or 
extremely cold winter temperatures that kill trees outright. Insects 
and diseases are always threats. Damage by deer and mice can be 

Figure 2. A good year's yield from one black walnut tree 
growing in Ithaca, NY. Photo by Dr Lawrence MacDaniels. 
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a problem, particularly irl. the early years of a planting although 
tree shelters can minimize the risk. Squirrels are always a 
problem with nut trees. 

Marketing non-traditional foods can be a problem since local 
markets can only absorb so much production. Pick-your-own and 
direct markets are limited. Competition with low-cost nuts and 
fruit from all over the world are a problem although northern nuts 
have the advantage of better taste due to the higher oil content. 
There is a paucity of good yield information for particular 
cultivars under a range of growing conditions. 

It takes many years to produce even a short sawlog and little 
is known about growing nut and fruitwoods primarily for this 
purpose. Radial saws maximize utilization of small logs, but 
there are very few in commercial operation, even for small-scale 
custom sawing. 

What are the opportunities and risks? 
For the moment there is great opportunity and great risk for 
small-scale plantings for food production. Opportunities for high
quality sawlog and turning blank production are perhaps less 
profitable and definitely longer-term than opportunities for food 
production, but the returns on investment can be quite good, 
especially in comparison with other small-scale'tree planting 
ventures (Davies, 1996). If nut and fruit tree crops are planted for 
aesthetic and habitat diversity, the financial opportunities are 
quite low but so are the risks. 

There's also some opportunity for identifying superior trees 
among large numbers of seedlings of known parentage. If large 
numbers of seedling trees are planted primarily for sawlogs, for 
turning blanks or wildlife food production, this part of the 
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enteIJ)rise can carry the much more speculative seedling-identifi
cation enteIJ)rise. 

improvement through breeding and selection. 

Improving opportunities, reducing risks 
It's important to keep in mind that the California (Persian) 

walnut that we're so familiar with is the product of thousands of 
years of breeding and selection. Our native hickories and walnuts 
are similar to the thick-shelled Persian walnuts of 5,000 years 
ago. Our persimmons and pawpaws have great potential for 

Our native pecan is the only North American tree crop species 
that has attained widespread commercial use. Superior wild trees 
were identified and improved to develop an important industry in 
many parts of the South. Our commer<;iiy cultivars of apple, 
peach, pear, Persian walnut, filbert/hazel, and almond were all 
developed from European stock. 

Although superior cultivars of native nut trees have been 
identified that crack out large, whole kernels, the Northern Nut 

.---------------------------------, Growers Association has only been at this work 
Northern Climate Tree Crop Requirements and Nut/Fruit Yields for 90 years. Improving the quality of nut and Table 1: 

Growing Bearing Yield In $/Pound fruit trees talces much longer than improving the 
Degree Minimum Soil Age Pounds/acre Wholesale 
Days Req. Depth (Inches), Grafts/ at Age 10, (Pick Your quality of annual plants because it takes much 
[base SO'E). Optimal Texture Seedlings 200 trees/ac Qwol longer for them to reach sexual maturity (Reid, ~ 

Aslmlna triloba 
Pawpaw 

Ca,ya llllnolnensls 
Hardy Pecan 

Carys ovata 

2,300-

2,700 

Shagbark Hickory 1,900 

Castanea· dentata 
Am. Chestnut 

f 
1,900 

Castanea x hybrid 
Hybrid Chestnut 2,300 

Cory/us X hybrid 
Hybrid Hazel 1,900 

Diospyros virginiana 
Diospyros kaki 2,300 
Persimmon 

Ginkgo bi/obs 
Ginkgo 1,900 

G/editsia triacanthos 
Honey Locust 2,700 

Jug/ans ailantifolia 
var. cordifolia 
Heartnut 1,900 

Jug/ans cinerea 
Jug/ans x bixbyi 1,900 
Butternut, Buartnut 

Jug/ans regia 
Pers!an Walnut 2,300 

Jug/ans nlgra 
Black Walnut 1,900 

Ma/us pumila 
Pyrus communis 1,900 
Apple, Pear 

Morusspp. 
Mulberry 2,300 

Pinus koraiensis 
Korean Pine 1 ,900 

Prunus x hybrid 
Hardy Almond 2,300 

Prunus spp. 
Stone Fruit 1,900 

Ouercus spp. 
Sweet Acom Oaks 1,900 

24", loam 

36". sandy loam 

36", sandy loam 

24", fine sand 

24", fine sand 

24", sandy loam 

24", loam 

24", loam 

30", sandy loam 

24", clay-sand 

30", sandy loam 

30", sandy loam 

36", sandy loam 

30", sandy loam 

30", loam 

24", fine sand 

30", sandy loam 

30". sandy loam 

24", sandy !oam 

4-6 / 8-12 2,000-3,000 2.00-3.00 

4-6 / 8-12 1,500-2,000 .80-1.20 

4-6 I 12-16 aoo-1,200 1.80-2.40 

2-3 / 4-6 1,500-2,000 .80-1.20 

2-3 / 4·6 2,000-3,000 1.20-1.80 

2-3 / 4-6 2,000-3,000 .80-1.20 

2-3 / 6-8 3,000-4,000 2.00-3.00 

4-6 I 12-16 1,500-2,000 1.80-2.40 

4-6 / 8·12 2,000-3,000 .20-.40 

2-3 / 4-6 1,500-2,000 .80-1.20 

4-6 / 8-12 1,500-2,000 .80-1.20 

2-3/ 6-8 1,500-2,000 .80-1.20 

4-6 / 12-16 1,500-2,000 .80-1.20 

2·3 / 6-8 4,000-5,000 .80-1.20 

2-3/8-12 3,000-4,000 .20-.40 

4-6/ 12-16 800-1,200 4.00-6.00 

2-3/6-8 1,500-2,000 .80-1.20 

2-3 / 6-8 3,000-4,000 .80-1.20 

4-6 / 8-12 1,500-2,000 .20-.40 

1996). This causes their breeding cycles to be 
much longer. 

University and agribusiness researchers have 
stayed away from non-traditional tree crops 
because of the high risks and long breeding 
cycles. Small private growers who don't have the 
short-term time constraints of universities and 
corporations can make valuable contributions. 

What can you do? 
You can help to fill this research gap and 

have fun doing it by planting trees, keeping 
records on them, and reporting the results to the 
Northern Nut Growers Association. NNGA takes 
data from across No. America and other parts of 
the world and eventually comes up with some 
very solid information. You can also enjoy the 
fruits of your labor in 2-3 years from grafted trees 
and in 4-6 years from precocious seedling trees. 

You can learn about tree crops by attending 
meetings of state nut and fruit growers associa
tions and by attending the annual meetings of the 
Northern Nut Growers Association and/or the 
North American Fruit Explorers (addresses 
below). You can meet experienced growers and 
researchers at these meetings and learn about 
grafting trees, planting and maintaining them. 
You can also obtain the newest and best tree 
stocks that are seldom available from big com
mercial nurseries. 

If some futurists are correct in their projec-
tions of oil shortages in the first part of this 
ceQ.tury, the work of tree-crop breeding will be 
essential to the development of post-industrial 
agriculture. As oil becomes more costly, tree-crop 
systems will evolve to supplement and replace 
annual crop systems that require greater amounts 
of fossil fuel for their production. Chestnut flour 
may substitute for wheat and other grain flours. 
Nut meals may substitute for meat. 

Nut and other tree crops can produce a wide 
range of benefits to people directly through food 
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production and indirectly through environmental conservation, 
carbon sequestration and fossil fuel economies. They also offer 
aesthetic diversity and beauty, plus wildlife habitat enhancement. 
If you're going to plant a tree, why not plant a nut or fruit tree?~ 

Nuts in Fig. 1 from upper left to lower right: black walnut, shell
bark hickory, heartnut, Chi11ese chestnut, filazel (filbert/hazel 
hybrid), buartnut (buttemut/heartnut hybrid), shagbark hfckory. 

Karl M. Davies, Jr. (1946-2003) was an independent consulting 
forester working out of Northampton, Mass. In a 30-year career, 
his forestry specializations were siiviculture, 11orthern tree crops, 
and timber value growth modeling. He was also a tireless social
justice and anti-corporate activist, an expert on energy resources 
and the global oil peak, a11d a self-proclaimed foot-soldier in the 
info-wars of the decades before and after the tum of the century. 
A giant of a man, he was a wam1, friendly, ethical guy with a 

quirky sense of humor. Karl's courage and complexity are 
marvelously capnired at his website, www.daviesand.com, which 
is being mai11tai11ed by his ficmcie, Susan Benoit. 

Literature Cited 
Davies, K. 1996 in progress. New and Old Northern Tree Crops. 

Contact Susan Benoit at P.O. Box 601, Northampton, MA 
01061-060 l, admin@daviesand.com. 

Fishman, R. 1986. The Handbook for Fmit Explorers. North 
American Fruit Explorers. 1716 Apples Rd, Chapin, IL 62628. 
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America. Townsend, DE: Northern Nut Grow~rs Association. 

Smith, J.R. 1950. Tree Crops: A Permanent Agriculture. Old 
·Greenwich, CT: Devin-Adair. 

Organizations 
Northern Nut Growers Association, PO Box 427,648 Oak Hill 

S(":hool Rd., Towns.end, DE 19734. www.icserv.com/nnga. 
North American Fruit Explorers, 1716 Apples Road, Chapin, IL 
· 62628-094. www.na.fex.org. · 

Figure 3. Hazel bush planting in southern Ontario, Canada. 
This is part of a commercial nut Jann and n11rsery owned and 
operated by Ernie Grima. 
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Table 2: Boltwood Values and Yield in board-feet (BF) for 
Selected Tree Crops. 

$/BF BF/Acre 
Species Most Common Uses .Bmll A!![ Vear 
Carya illinolnensis 
hardy pecan Paneling 3-5 200-300 

Caryaovata 
shagbark hickory Tool Handles, Pilings 2--4 200-300 

Castanea dentata Restoration, Paneling, 
American chestnut Door Frames, Sills 6-8 (300--400) 

Castanea x hybrid Restoration, Paneling, 
hybrid chestnut Door Frames, SIiis 6-8 100-200 

Cory/us columa 
tree hazel Fine Woodworking 4-6 100-200 

Diospyros spp. 
persimmon Golf Club Heads 8-10 200-300 

Ginkgo bi/oba 
ginkgo Fine Woodworking 3-5 200-300 

Gleditsia tr/acanthos 
honey locust Pallet Stock 0-1 200-300 

Jug/ans ai/antlfolia 
var. cordiformls Fum1ture, 
heartnut Fine Woodworking 4-6 100-200 

Jug/ans cinerea 
Jug/ans x bixbyi Furniture, 
butternut, buartnut Fine Woodworking 3-5 200-300 

Jug/ans nigra Furniture, 
black walnut Fine Woodworking 4-6 200-300 

Jug/ans regia Furniture, Gunstocks, 
Persian walnut Fine Woodworking 4-6 100-200 

Ma/us pumila 
apple Fine Woodworking 10-12 100-200 

Morusspp. 
mulberry Primitive Bows 5-7 100-200 

Pinus koraiensis Furniture, Panelling, 
Korean pine Window Frames 3-5 300-400 

Prunus dulcis 
almond Fine Woodworking 8-10 0-100 

Prunus spp. 
stone fruits Fine Woodworking 10-12 0-100 

.Pyrus communis Musical Instruments, 
European pear Fine Woodwondng 12-16 100-200 

Quercus spp. Furniture, 
sweet acorn oaks Floorlng, Barrels 3-5 200-300 

NOTES: The values shown above are for rough sawn, 
kiln-dried lumber. The cost of marketing is about 40% of 
retail. The costs of tree felling, skidding, log bucking, 
trucking to mill, sawing, drying, and sorting should be 
about $0.30 per board foot (bf). Therefore, to get the net 
(stumpage) value to the owner, use the following formula: 
Stumpage value= (.6 x retail value) - $0.30 per board foot. 
Yields are estimated averages over 50 years on land rated 
by the Natural Resources Conservation Service with a site 
index of 70 for red oak. Source: Davies, 1996. 



A History of Pine Nuts and The Great Basin Peoples 

Penny Frazier 

LONG BEFORE EURO-AMERICANS entered the Great 
Basin, substantial numbers of people lived within its 
present boundaries-the Rocky Mountains to the east, the 

Sierra Nevada to the west. Archaeological reconstruction 
suggests human habitation stretching back some 12,000 years. 
The earliest known inhabitants were members of what has been 
termed the Desert Archaic Culture-nomadic hunter-gatherers 
with developed basketry, flaked-stem stone tools, and imple
ments of wood and bone. They inhabited the region between 
10,000 BC and 400 AD. These peoples moved in extended family 
units, hunting small game and gathering the periodic abundance. 

The Great Basin provided small game for the Northwestern 
bands, but of even greater importance were the grass seeds and 
plant roots which grew in abundance in the valleys and along the 
hillsides of northern Utah. There are probably one hundred 
different species of grass in the Basin that provide harvestable 
seeds. One could walk through the grass with a tray and a beating 
stick knocking the seeds into the tray, and occasionally emptying 
the tray into a burden basket. Seeds could be stored without much 
treatment; eventually, they could be ground into flour. Yet, by far 
the most important seed to the Great Basin people was the pine 
nut, taken from the single-needle pinyon pine (Pinus nzonoplzylla) 
or the double-needle pinyon (P. edulis), though this culture 

\ 

developed later in the archaic period. 
The pine nut was to the people of the Great Basin what the 

buffalo was to the plains people. The nut is protein-packed, with 
all 20 amino acids and very high in concentration of eight of the 
nin11 amino acids necessary for growth. They were a staple in the 
diet of all the peoples of this region. Pine nuts were a life-link 
food, with gatherings celebrations, creation stories, and teachings 
all accompanying the yearly harvest. For over 10,000 years the 
Washo, Shoshone, Paiutes, Hopi, and their ancestors ate pinyon 
nuts as a major, storable, multifaceted food. 

The pine nut is large and an excellent food source. It is, 
however, relatively difficult to harvest and requires a substantial 
group effort to do so. The pine nuts required major processing 
before they could be stored for later use. Use of pine nuts 
therefore required technological innovations. While pine nuts can 
easily be picked from the ground out of fallen cones they are 
rarely good for consumption by that time and the crop has been 

substantially reduced by insects and small mammals. The pine 
nut became a staple food only after the people learned how to 
harvest the nut prior to the final ripening stage of the cone. 

The technology for pine-nut harvest was messy and complex, 
and the harvest and processing were practiced communally. The 
pine nut harvest began in late summer before the cones had fully 
ripened and dropped, and lasted into the fall. It was the last big 
food-gathering opportunity of the year before retirement to winter 
lowland quarters. In fact, pine-nut harvest defined the great social 
time of year, being the greatest gathering of the people. It 
occurred at intermediate elevations in arid upland hills where 
junipers and pinyons tend to grow. Most Great Basin people held 
these regions to be sacred ground. They began with "first fruit" 
celebrations that confirmed the sacred significance of the food 
and established their respect for the forests. 

When harvest began, the men pulled cones from the trees using 
large willow branches equipped with a sturdy V-shaped hook at 
the end. Women and children piled the cones in large conical 
burden baskets carried on one's back with a cordage band across 
the forehead. At this point, the cones were just starting to open 
and were usually full of pine pitch. · 

The people processed the pine cones in camps sWTOunding the 
forest. They roasted the pine cones around hot coals, turning 
them often, to make them open up. Then they beat the cones 
lightly to knock the nuts out. These required further processing 
since the outs were covered by a soft brown shell. Cracking this 
shell is difficult and can injure the fruit inside. The nuts were 
shelled by placing them on a basketry tray with hot coals from 
the fire. The whole mass of nuts and coals was kept in constant 
motion, throwing them up and swirling the tray, until the shells 
were roasted to a 
hard, crisp dark 
brown. The coals 
were removed at 
this point and the 
nuts poured onto a 

grinding stone 
where they were 
lightly pounded 
with a mano until all 
the shells had 
cracked and fallen 
free of the inner 
fruit. 

Cracked pine nuts 
are yellow-orange, 
translucent, and 
soft. They can be 
eaten at this point 
and are delicious. 
Far more pine nuts 
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were roasted to a hard, crisp dark brown. The coals were 
removed at this point and the nuts poured onto a grinding stone 
where they were lightly pounded with a mano until all the shells 
had cracked and fallen free of the inner fruit. 

Cracked pine nuts are yellow-orange, translucent, and soft. 
They can be eaten at this point and are delicious. Far more pine 
nuts were harvested than could be eaten raw so they needed to be 
processed further. At this point, the outs were placed on a 
winnowing tray and thrown repeatedly into the air to allow wind 
to carry off the cracked shells. When the shells were gone, they 
placed hot coals back on the tray and roasted again until the 
nutswere dry and hard, somewhat darker in color. 

At this point, the nuts could be stored in large baskets for later 
use. Dried nuts could still be eaten without further processing but 

r 

~ -· 
the usual procedure was grind them into flour. The grinding 
stone and mano were used to pound them lightly until well
fragmented. They ground small amounts quickly so they could 
push the fine flour off the rnetate into a bowl or onto a tray. 
When enough flour was available, it could be warmed in water to 
make a thick paste, then the paste could be reduced by dilution to 
make whatever consistency was desired. While pine-nut mush 
may not sound especially appealing, addition of berries, various 
leafy vegetables, and/or ground meat or fish made it a feast. ti. 

Penny Frazier owns Goods From The Woods, an organic and 
wildforestfann in the Ozark mountains selling pine nuts and 
other products. You may reach her at 14125 Hwy C. Licking, Mo 
65542, 573-674-4567 or www.pinenuts.com. 

Edible Pine Nuts for Northern Climates 

Charles Rhora 

STARTING IN 1975, we corresponded with many individu
als, experiment stations, and arboreta about obtaining 
seeds of a number of nut pine species. Over the next five 

years we obtained seeds from these sources in volumes ranging 
·from a few ounces to 15 pounds. They were locally collected 
from individual trees growing in their natural terrain, mostly from 
the highest altitudes, which exposed them to extreme weather 
conditions. Our original planting of nut pines were from seed ob
tained from .Europe and Asia, specifically from Denmark, Swe
den, Russia (formerly USSR), Mongolia, eastern Siberia, and 
North Korea, areas classified as plant hardiness zones 1 and 2. 
We picked these countries because we were looking for the hardi
est nut pines to grow here. 

Propagating nut pines 
After we received the seeds we stored them very carefully at 

controlled temperatures and humidity. Several months before 
planting we properly stratified the seeds. All edible nut pine 
seeds need only cold stratification, except Korean pine (Pinus 
koraiensis) and Siberian pine (P. sibirica), which require first 
warm and then cold stratification. Wann stratify seeds by mixing 
them with damp peat moss and storing the mix in a waterproof 
container such as a large freezer-type bag in a dark, temperature
controlled location (68°-70°F) for 3 weeks. This ripens embryos 
that may be immature. Cold stratification consists of storing the 
seed and damp peat moss mix at a temperature between 33°-36°F 
until ready to plant. We normally plant the seeds in the first week 
of June. 

We use three-foot wide seedbeds for planting. Start seedbed 
preparation in the fall the year before planting by working mycor
rhizal inoculant into the soil so the germinating seedlings can use 
it immediately. In the spring, work the seedbed up to 8 inches (12 
cm) deep, then rake aside approximately 1-1/2 inches (4 cm) of 
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soil where you will plant the seeds. Add more inoculant to this 
removed soil while scattering the seed quite thickly, then cover 
with the freshly inoculated soil and watering thoroughly. Damp
ing-off is seldom a problem because of the inoculant. 

The three-foot wide seedbed accommodates a simple wooden 
cover to protect the seed and gemtlnated seedlings from rodents 
and birds. We make a rectangular box with 1 inch (3 cm) thick 
unfinished pine 12 inches high and 4 feet wide by 12 feet long 
(30 cm x 1.3 m x 4 m). We place it over the seedbed burying it 3 
inches (8 cm) deep in the soil-the 12 inch height protects seed
lings for 2 years of growth. We run 2 X 2 inch spruce the length 
of the box, with two more crosswise for support and cover it with 
a 1/4 inch (5 mm) galvanized wire mesh. Simple handles enable 
us to remove and replace it for periodic weeding. This size lets us 

Genninating seedlings with myco"hizal fungi growing 911 the 
root tips. Courtesy Rhora's Nut Fann and Nursery. 
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plant a large amount of seed each year, though anyone could 
make the same covering sized t? their needs. · 

The need for mycorrhizas 
Seeds planted the first week of June begin germinating in two 

weeks and continue for another two weeks, with a typical final 
germination of 85-90 percent. Partial shading for the next four 
weeks helps prevent the sun from burning the seedlings. After 
this you can remove the shading without damaging the seedlings. 
We weed the seedbed by hand because herbicides kill the mycor
rhizal fungi. After the middle of August we allow weeds to grow 
to prevent frost-heaving of the very shallow-rooted seedlings. 

Our first seedlings looked very healthy initially, but they did 
not grow. Soon some started to tum brown and few died. The rest 
remained at the same height as when they germinated. We sought 
help from various sources but were surprised that no one in North 
America could advise us since few had tried to grow these two 
species. We then recalled some correspondence from a retired 
European chemist who had, as a hobby, grown some Korean 
pine. He had mentioned that adding a certain natural material to 
the soil before planting the seeds would help them. Though our 
seeds had already genninated, we immediately gathered this ma
terial, ground it to a fine dust and sprinkled it over the seedlings. 
After watering them very thoroughly we saw rapid results with 
the seedlings returning to their natural bluish color and putting on 
a rapid spurt of growth (approx. 1/8 inch) the first year. This was 
a start, but we knew that to bring this experiment to a successful 
conclusion we more work to do. 

Upon further study, we found that all pine trees benefit from 
mycorrhizal fungi. Korean, Siberian, Swiss stone, Annand, and 
Siberian stone pine seeds will germinate, but the survival rate is 
very low to nil without inoculant. The inoculant basically pro
duces hair-like fungi that attach to the feeder roots enabling the 
tree to absorb minerals and other essential elements from the soil. 
Over the next seven years we experimented with natural inocu
Jants which, added to the original inoculant, let us obtain growth 
of 10 to 18 inches each year. While developing our inoculants, 
we tried several from different regions of North America, but 
none worked in our area. These inoculants were adapted for these 
regions and worked where they were developed, but failed in 
other regions. We have now developed inoculants that greatly 
help the edible nut pines grow at their maximum rate and produce 
cones and nuts at a much earlier age than had previously been re
ported. We also found that each species required different ingre
dients in their inoculum. Feedback based on other's observations, 
indicate that our inoculants work all across Canada, in the United 
States, and have helped trees grow faster in Europe, Asia, and 
other countries. We are sorry that we cannot describe the ingredi-. 
ent~ in these inoculants because we are patenting them. 

In our early experiments, we concentrated mostly on repro
ducing the pines by seed. We then tried several grafted seedlings 
in this trial period, and as time progressed realized that the graft
ing method was profitable. We also grafted scions from our seed
lings onto rootstocks of eastern white pine (Pinus strobus), which 
grew reasonably well, but at the production stage, they only pro
duced filled nuts in 50-60 percent of the crop. We tried several 

grafted trees of other varieties, but the results were disappointing 
with stunted growth, graft failures, and so on. 

We had, of course, tried these experiments because people 
suggested that this might eliminate the need for inoculants, but 
experiments proved that these trees do better on their own roots. 
Our seedlings were producing filled nuts between 90 and 95 per
cent, while those grafted on eastern white pine produced a lower 
percentage of filled nuts. Also, the first yields of nuts from our 
seedlings were at least one-third larger in size. We eagerly await 
the results of test trees planted from the second generation of 
seed, and in a few m.ore years we'll see the character of seed they 
produce and the percentage of filled nuts. 

Before leaving the subject of grafting, we should mention that 
we selected superior trees from our original plantings based on 
cone production, filled nuts, and their ornamental value for land
scaping. Several produce needles that are a very bluish color 
(similar to Colorado blue spruce) and they retain this color all 
year round. We will be releasing some of these in the near future 
as named cultivars grafted onto Korean pine rootstock. 

Culture 
At our nursery we have several acres of orchards planted with 

many edible nut pine varieties. Korean pine is now the only pro
ducing nut pine at our fann. Due to difficulty obtaining cold 
hardy seeds, plus the many years we spent developing mycor
rhizal inoculants for Korean pine, our other edible nut pines are 
still in trial planting. These include Pinus cembra siberiea (Sibe
rian pine), P. siberica (Russian cedar), P. cembra (Swiss stone 
pine), P.peuce (Macedonian pine), P. annandii (Annand pine), P. 
gerardiana (Nepal pine), P. cembroides (pin yon pine), P. jeffreyi 
(Jeffrey pine). Hopefully, in a few years they will be producing 
their own crop of nuts. So far, they show all the qualities of being 
as important as the Korean pine. 

For a high-dollar return per acre it is best to plant nut pines in 
rows 20 feet wide with spacing of 10 feet in the row. This gives 
us the most return per acre, especially during the early harvests. 

Interested in Self-Reliant 
Intentional Communities? 

Joys and challenges of self-relianr 

community: ecovillage design, 

decision making, conflict resolution, 
children in community, 

srarting new communities, 

communities seeking members, 
and much more! .. 

Single issue, $6. Quanerly, 
$20 year. Communities, 

138-PA Twin Oaks Road, Louisa VA 

23093; 800-462-8240 
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After reaching 20 to 25 years old they start to crowd the row. 
Then we use a tree spade to move every other tree to a new loca
tion, doubling the size of the orchard. Trees moved in this man
ner ooly lose a year's production while giving us a final spacing 
of twenty feet in the row. The trees, being shallow rooted, easily 
reestablish themselves. If a tree spade is not feasible, then one 
can cull every other tree to prevent overcrowding. 

So far, we have not encountered any pests or diseases affect
ing our trees, which we carefully inspect at least once a week. We 
use several methods to protect the trees and crop from rodents. 
Seedlings are transferred from the nursery to line plantings and in 
the fall we apply wax-coated mouse bait containing zinc phos
phide that protects the trees for one year from mice. Where rab
bits and deer are a problem we recommend tree guards. 

Once the trees start producing, squirrels and chipmunks can 
be a problem. So far we have not been bothered because of a 
large population of owls, hawks, and other natural predators. If 
you have problems with squirrels and rodents, try planting an
other crop (possibly hazelnuts or filberts) a good distance from 
the pines to distract them. Another option is live trapping. 

Harvesting and marketing 
Cones ripen from mid-October to early November. While ma

turing they are medium green, but when ready for harvest they 
turn brown. One can quickly determine ripeness by grasping the 
cone and giving it a light twist. If it is ripe, it will easily separate 
from the tree. Until recently we hand-harvested the cones, which 
are covered with a very sticky resin, making gloves a necessity. 

We air-dry the cones for three to five days to dry the pitch or 
resin, but most importantly, to make the cones open allowing the 
nuts to fall free. Some cones need a little shaking to encourage 

. the seeds to release. As the trees mature we plan to use a modi
fied cherry-tree shaker to harvest the cones and, with larger har
vests, a kiln drier will make our job easier. 

We sen our entire crop from our farm. Once the public 
learned we had fresh pine nuts we could not keep up with the de
mand. Each year we make a list, the first person contacting us at 
the top and with first choice. After our supplies are depleted, we 
notify the remaining customers and their names are put on next 
year's list. We always set aside a good portion of the seed nuts 
for our nursery. Eating nuts sell for $15.00 per pound, and the 
higher quality propagation seed nuts bring $18.00 to $24.00 a 
pound, since they require more care in their handling and storage. 

Cones are also in high demand; in fact, as much as the pine 
nuts. The pleasantly fragrant resin on the cones lasts up to three 
years, even though it is dry. We sell all our cones to craft stores 
with a waiting list up to three years for back orders. 

A few years ago a well-known magazine published an article 
on edible nuts pines and after the write up we were overwhelmed 
by requests. Large chain restaurants phoned in with orders of up 
to 500 pounds of nuts in the shell every month. Unfortunately we 
had to decline because we could not meet these demands, nor will 
we be able to for several years. As our harvest increases, it is our 
intention to invest in a reasonably-priced cracking machine that 
will let us start selling the kernels, candied nuts, and so on. 
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Descriptions of edible nut pines 
Listed below are brief descriptions of all the edible nut pines 

we have tried. Some are in orchards; others in test plots. While 
some less hardy types (those from Zone 7a and up) failed to sur
vive our winters, the germination still ranged between 80 to 95 
percent. All have the potential as commercial crop plantings with 
the added benefit as ornamentals for landscape settings. The seed 
counts per pound below are based on the nuts we obtained from 
our sources. Smaller numbers mean bigger nuts. 

Korean Pine (Pitms koraiemis) 
Zone 2. A tall tree, looks very similar to the eastern white pine. 
The needles are in fascicles of five and range from a light green 
to bluish green color. Height range from 90-150 feet. Bearing 
age: 10 years. May bear for 150 years plus. 650 nuts per pound. 

Siberian pine (P. siberica Du Tour) 
Zone 1. Looks similar to Korean pine, reaching a maximum 
height of 120 feet. Very ornamental. In their native habitat they 
usually grow in a wet boggy areas. An outstanding feature is the 
thin seed coat which is easily broken with one's fingers. Bearing 
age from 12 to 150 years plus. 675 nuts per pound. 

Swiss Stone Pine (P, cembra) 
Zone 2. Needles in fives. Maximum height 60 feet. Bearing age: 

A six year old Korean pine at Rhora 's, already bearing. 



14 years. This tree grows naturally in well-drained heavy clay. It · 
wiU do very well in soils from loam to sand. Outstanding as an 
ornamental, with year-round bluish color. 975 seeds per pound. 

Macedonian Pine (P. peuce) 
Zone 4. Needles in fascicles of fives. Maximum height to 70 feet. 
Bearing age: 12 years. Grows best in a well drained soil, requires 
adequate drainage. Soils range from loam to sandy. Very orna
mental tree, with bluish color in spring, changing to a darker 
green in August. 940 nuts per pound. 

Dwarf Siberian Stone Pine (P. pumila) 
Zone 2. Needles in fascicles of fives. Shrub growth type, similar 
to Mugho pine, but will withstand heavy snow without branches 
breaking. Will reach a maximum height of 20 feet. Bearing age: 
IO years. Prefers well-drained loamy to sandy soils. Two types 
are recognized, both ornamental: One is a very bluish green all 
year; the other is greyish green. Both have 840 nuts per pound. 

ItaJian Stone Pine (P. pinea) 
Zone 8a. Needles in fascicles of twos. Maximum height is 40-60 
feet. Bearing age: 18 years. Prefers a well-drained soil ranging 
from loam to sand. 615 nuts per pound. 

Armand Pine (P. armandii) 
Zone 4. Maximum height at maturity from 40-60 feet. Bearing 
age: 12 years. Very ornamental with a bluish needles. Grows best 
in sandy, well-drained soil. 840 nuts per pound. 

Nepal Pine (P. gerardiana) 
Zone 5. Needles in threes. Height 60-80 feet. Bearing age: 15 
years. From the Himalayans. Very difficult to grow. Fine speci-

men lree once established. Requires a well-drained mixture of 
very fine gravel with good loam and sand. 858 nuts per pound. 

Digger Pine (P. sabiniana) 
Zone 7a. Three needles. Mature height 60 feet. Bearing age: 18 
years. Grows in loam to sand, prefers good drainage. 610 nutsnb. 

Jeffrey Pine (P.jeffreyi) 
Zone 4. Needles ln fascicles of threes. Maximum height to 150 
feet. Bearing age: 18 years. The tree is very unusual in appear
ance, especially when young. The trunk diameter is quite large in 
comparison to height of tree. The needles give off a very aro
matic fragrance in the spring. Needles are long, sometimes up to 
8 inches (20 cm). Prefers a well-drained soil ranging from loam 
to sandy. 1,355 nuts per pound. 

Pinyon Pine (P. cembroides) 
Zone 4. Maximum height from 30 to 40 feet. Bearing age: 15 
years. Slow-growing tree . Needle color ranges from very bright 
blue to light green. Prefers a sandy soil, but will do well on a 
loam as long as there is good drainage. 925 nuts per pound. 

Sugar Pine (P. lambertia11a) 
Zone 4. Needles in fascicles of threes. Maximum height 200 feet. 
Bearing age: 15 years. Fast-growing. Prefers well-drained soil 
from loamy to sandy texture. 985 nuts per pound. t. 

Charles Rlwra has nm Rhora's Nut Farm & Nursery, located in 
the Niagara Region of Ontario.for the past 35 years. You may 
reach him at rhoras@nuttrees.com or visit his website at 
www.11uttrees.com. 
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Tree Ye■e1allles: 
Salads 1'11111 Grow on Trees! 
Eric Toensmeier 

WHEN WE THINK OF TREE CROPS in the U.S. and 
Canada we tend to think of fruits and nuts. In addition, 
some pennaculturists are experimenting with tree · 

crops for livestock fodder. But there is another category of tree 
crop--the tree vegetables. These crops, largely neglected here, 
have great potential for pennaculture projects in virtually every 
climate type found in North America. 

Tree vegetables produce a wide range of foods. Some produce 
important tropical starchy staples, like plantain and breadfruit. 
Others produce edible beans, like basul and mesquite. This article 
will focus on trees and shrubs that produce edible leaves-the 
woody leaf crops. 

Tree vegetables have all the same ecosystem benefits as other 
tree crops (e.g., erosion control, windbreak, carbon fixation, 
microclimate modification). They can also serve as visual 
screens, hedges, or ornamental specimen trees. They are particu
larly interesting candidates for planting in urban parks and streets 
(sanctioned or guerrilla-style). 

Most woody leaf crops are coppiced or pruned severely for 
easy harvest and to produce tender new growth. This is ideal for 
hedges at the garden edge. However, you can also harvest plenty 
of leaves from trees and shrubs in their natural fonn. 

This article introduces some of the best woody leaf crops for 
the U.S. and Canada. Invest in long-tenn nutrition-plant woody 
vegetables in your garden, fann, or nearby abandoned lot today! 

Cold Hardy and Temperate Species 
These woody leaf crops are cultivated in Europe and Asia on 

a small scale. They are admittedly not as sexy as the tropical 
species, but very much deserve planting. Perhaps some attention 
by backyard breeders would make them even more useful. 
Saltbush (Atriplex halimus) 

This shrub produces delicious, salty, spinach-like leaves that 
you can eat as a snack right off the bush. It is related' to spinach, 
chard, and lamb'squarters-and you can taste the similarity. Itis 
a fantastic low-maintenance vegetable and an attractive plant for 
the landscape as well, with beautiful silvery-gray foliage. 

The dense shrubs are about 4 to 5 feet (1 to 2 m) high, and a 
bit wider. Saltbush is likely to succeed in much of the western 
U.S. and maritime western Canada. It is hardy to zone 7 or 8, and 
thrives in both the arid regions of north Africa (to the edge of the 
Sahara) and the cool temperate coasts of southern England. Its 
flavor may not be as good in dry areas. Saltbush needs full sun, 
but is drought resistant, extremely tolerant of wind, and even 
thrives in salty soils and ocean salt spray. 
Woltberry (Lycium barbarum, L chinense) 

, These multipurpose crops are cultivated in Asia. The leaves 
have a flavor that blends watercress and peppermint, and are 
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popular in soups with pork. Plants are coppiced for maximum 
leaf production. The fruit is also eaten, with a flavor like its 
relative the tomato, but with a sweet licorice twist. The dried fruit 
is an important medicinal crop. 

Both wolfberry species are sprawling shrubs growing up to 12 
feet (4 m), and suckering into small thickets. Both species are 
hardy to zone 5 or 6, and grow in virtually any soil. L barbatum 
grows in sun or partial shade, but L. chinense needs full sun. 
Linden (Tilia spp.) 

· The tender young, spring leaves of linden taste mild and are 
somewhat mucilaginous. Having lived around linden all my life, I 
was surprised how much I liked them once I tried them. Martin 
Crawford of the Agroforestry Research Trust recommends eating 
them in sandwiches like lettuce. Apparently all commonly-grown 
species are edible, although T. cordata is especially good. 

Lindens are large trees (to 70 feet/20 m or more), with most 
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leaves out of reach. They do produce many sprouts at the base, 
easily accessible for harvest. Crawford coppices linden as a leaf 
crop, and reports that it results in a long season of tender new 
growth. Lindens can grow from zones 3-8, and prefer a moist rich 
soil. In even colder climates, linden will die back to the ground 
each winter, but produce new shoots each spring as a dieback 
perennial. Lindens grow in sun or shade. 
Fragrant Spring Tree (Toona sinensis) 

Fragrant spring tree is a cultivated leaf crop in China. The 
flavor is like a musky, roasted garlic-to my taste more a 
culinary herb than a vegetable, but it is definitely used as a 
vegetable like spinach in Chinese cuisine. The leaves are high in 
Vitamin A. One variety has beautiful purple leaves in spring. 

Fragrant spring tree grows to 50 feet (15 m) and can sucker to 
form a colony. For ease ofhanrest, you can prune plants to bush 
height or coppice them. Prefers full sun and well-drained soils. 
Plants are hardy from the subtropics to zones 5 or 6. 

Tropical and Subtropical Species 
Many of the best woody leaf crops are tropical, and killed by 

frost. For those of you in Hawaii or southern Florida, congratula
tions, you-have some incredible plants available to you-get 
·planting! As for the rest of us, these crops have potential in a 
great swath of the U.S. as "dieback perennials." While frost kills 
them to the ground, most recover fine and send up vigorous new 
growth as long as the ground does not freeze. While many fruit 
trees do the same, they usually do not have enough time to set 
fruit before freezing back again. Thus tropical trees and shrubs 
with edible leaves are uniquely suited to production as dieback 
perennials in zone 9; because their food product is immediately 
available once they regrow. They are even worth trying in zone 8 
with microclimate protection, copious mulch, or both. These 
nutritious, low-maintenance vegetables could become important 
components of perrnaculture systems in places like Atlanta, 
Florida and the Gulf Coast, much of Texas, Phoenix and the 
desert Southwest., and most of the populated parts of California. 
Edible Hibiscus (Abelmoschus ma,zihot) 

This species is one of the world's most productive leaf crops, 
and will yield year round in the tropics. The flavor is rich, and the 
leaves are very nutritious-according to one study, superior to 
spinach and Chinese cabbage in almost every way. Edible 
hibiscus does have a mucilaginous texture, which may be an 
acquired taste----eating it in sandwiches like lettuce, or using it as 
a thickener in stews will help to minimize this effect. Pacific 
islanders cultivate this species. 

The shrubs grow up to 12 feet (4 m) tall, but are usually 
pruned lower for easy harvest. The beautiful flowers are a bonus. 
Edible hibiscus is killed back by frost, but as long as the roots do 
not freeze it comes right back. Plant it in good garden soil in sun 
or partial shade. It can give good crops as an annual in the north. 
Note: avoid the ornamental variety 'Sunset.' It bas spiny leaves. 
Chaya (Cnidoscolus chayamansa) 

Throughout Mexico and Central America, this productive and 
nutritious woody leaf crop is an important vegetable. Chaya has a 
finer texture than many leafy vegetables, and is convenient to use 

because the leaves are large, and, unlike many greens, do not 
reduce much in size when cooked. That said, it does have some 
drawbacks. Most types have stinging hairs like nettles, although 
"stingless" varieties are available. The other major drawback is 
that the leaves have cyanide in them. However, cooking chaya 
leaves for three minutes completely renders the cyanide harmless. 

Chaya is tropical, but is fully root hardy in zone 9 (and a good 
bet for zone 8 with protection).This crop loves heat, and is 
drought-tolerant, making it ideal for the hot, dry areas of the 
southwest. Phoenix, take note! Chaya also can grow in hot humid 
areas, as it is quite successful in Florida. It grows in dry to mesic 
soils, and prefers full sun. Note that cbaya is actually native in the 
southern tip of Texas. Plants grow about 9-12 feet (3-4 m) in 
frost-free areas. 
Cranberry Hibiscus (Hibiscus acetosella) 

Picture a beautiful red Japanese maple with edible leaves. 
That's cranberry hibiscus, a plant with tremendous edible 
landscaping potential. The leaves can be eaten raw or cooked, 
and have a sour taste, like sorrel but milder. This is a plant that 
we should be planting much more frequently in our gardens. 

This African vegetable is a short-lived woody perennial, but 
with pruning (or frost-killing) it can persist for several years. It 
grows to about 12 feet (4 m), but is usually pruned lower for 
harvest. It regrows from freezing in zone 9, and can be grown as 
an annual anywhere with a warm summer. It needs full sun. 
Moringa (Moringa oleifera) 

Although few people in the U.S. and Canada are familiar with 
it, moringa is one of the world's most nutritious vegetables. The 
fresh young leaves and tender stems are used like spinach. When 
eaten raw, they have a somewhat horseradish-like flavor (cooked 
and dried leaves are mild). The leaves are the most nutritious part 
of the plant, being high in protein, calcium, iron, vitamin A, and 
B vitamins. Raw greens have a high vitamin C content. Dried 
moringa leaf is sometimes known as "mother's best friend," for 
its important role in the nutrition of pregnant and nursing women 
and young children in many poverty-stricken areas of the tropics. 
One-to-three year old children can get 14% of their daily protein 

Chaya is a tasty and nutritious leaf crop, but prepare it properly. 
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needs, as well as 40% of calcium, 23% of 
iron, and almost 100% of vitamin A, from 
just a single tablespoon of dried leaves. 
The pods are edible, you can make horse
radish from the root , and the seeds purify 
water. Talk about multiple functions! 

Moringa trees can grow up to 45 feet 
high (14 m), but for leaf production they 
are generally coppiced or pollarded. Frost 
kills them to the ground but they grow 
back 15 feet (5 m) in a year in Craig 
Hepworth's northern Florida garden. The 
trees are tolerant of drought, and not picky 
about soils. Moringa can also be grown as 
an annual in areas with long, hot summers. 
Nopale Cactus (Opuntiaficus-indica) 

Throughout the world's wam1, dry 
regions cactus pads are a popular veg
etable. First domesticated 9,000 years ago 
in Mexico, edible cactus pads are three 
times as widely grown as carrots. Nopale 
pads taste similar to green beans with a 
hint of asparagus and lemon flavors. They 
somehow manage to be both crisp and 
quite mucilaginous, and are reminiscent of 
okra in texture and color. "Spineless" 
varieties are much easier to work with, 
although they still have some tiny spines 
(glochids) that must be removed before 
eating. The sweet fruits of some Opuntia 
cacti, known as tunas or sabras, are also 
important commercially. 

Nopale are hardy to zone 8, and not 
surprisingly are quite drought tolerant. 
They also can succeed in humid climates 
as long as drainage is excellent. The 
shrubs can grow to 18 feet (5 m) high, 
although they are usually kept lower for 
harvest. Plant them in full sun and give 
them some fertile soil and you will only 
need to return to harvest. 
Katuk (Sauropus androgynus) 

This species, originally from Borneo, 
is becoming quite popular in Hawaii. 
Tropical vegetable expert Dr. Frank 
Martin rates katuk as one of the finest leaf 
crops for the tropics, due to its year-round 
production, flavor, yields, and nutrition. 
The flavor of katuk leaves and shoots 
resembles a mild blend of green peas and 
peanut. Note-overconsumption of raw 
katukjuice (once a weight loss fad) can 
lead to health problems. It has been a 
staple in Indonesia for centuries and has 
n«ver caused problems with ordinary use. 
' Katuk is a lanky shrub, which grows 
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up to 12 feet (3 m) tall but is usually kept 
trimmed to 3 to 6 feet (1 to 2 m). It grows 
in sun to shade in rich soil. Katuk is best 
suited to the humid tropics, but makes a 
fine dieback perennial in zone 9 as long as 
the ground does not freeze. !:J. 

This anicle is adapted from the 
forthcoming book Perennial Vegetables, 
available from Chelsea Green in the fall of 

2005. The book features more bifonnatio11 
on these species, additional tree veg
etables, edible bamboos, and a great many 
other perennial vegetables. Eric 
Toensmeier is a plallt geek residing in 
Holyoke, Massachusetts. He is the author 
of the forthcoming Perennial Vegetables, 
and coauthor with Dave Jacke of Edible 
Forest Gardens. Eric can be reached at 
toensmeier@hotmail.com. 

Acorns as Human Food 
Ken Asmus 

A FEW YEARS AGO at a nut 
growers meeting I heard a USDA 
plant breeder lecture about breed

ing commercial pecans. He said that find
ing the "perfect" pecan is a 1 in 10,000 
chance. When I first heard this I thought 
of the giant waste of trees-no wonder the 
government is involved. No individual 
could afford the time or money. What hap
pened to the other 9,999? Surely there 
must have been something good in some 
of those. He then enumerated seven differ
ent characteristics that the perfect pecan 
had to have. By the time he was done I 
thought, "No wonder it's 1 in 10,000. In 

fact, I'm surprised it's not I in 100,000." 
By concentrating on very select individu➔ 
als he could dramatically increase the de
sirable characteristics in the seedlings, im
proving the odds of creating an improved 
variety. _I had just started my oak orchard 
and knew I had to find a streamlined way 
through the seemingly immense odds 
against finding the perfect oak tree for 
acorn production. Since oak and hickory 
have similar juvenile periods of 15 to 30 
years, I knew had to select first if I wanted 
to live long enough to see results. 

The genus Quercus is one of the most 
important mast trees in North America. 
Over 49 mammal and bird species con
sume the acorn, as did humans. This is 
true worldwide, not just in North America. 
California black oak in the West, Emory 
oak in the Southwest, live oak in the 
South, bur and white oak in the North and 
Midwest-the Native Americans widely 
used these oak species. Why don't we use 
acorns today? There are at least three rea
sons, beyond the culture clashes and our 
increased ability to grow grains: 
•Palatability.Do acorns taste good to 

you? Probably not. Fresh from the tree 
many are bland at best; some make 
your mouth feel like sandpaper. Toe 
tannins in most acorns make them bit
ter to eat raw (the ta11IJins in acorns are 
different from the tannins in tea). For 
humans that's a good thing because 
tannins can cause sickness, in large 
doses kidney failure, and in rare cases 
death (as is true for cattle}. As a result, 
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we have to remove the tannins before eating most acorns. The 
Native Americans leached the acorns in water to remove the 
bitterness. The good news is that many species and hybrids 
have few tannins making them good candidates for a new tree 
crop. Processing into tannin-free acorn meal could make the 
acorn part of our diet again without much technology or ef
fort. Some acorns are even "sweet" and can make nutritious 
flour. 

• Yields. I have collected many acorns over the years. I also deal 
with a lot of seed collectors for my nursery. One of the con
stant experiences I hear about is the on-and-off production of 
oaks---:some years the yields are high and others nonexistent. 
Every now and then there is a bumper crop where you can 
"skate on the acorns.' ; Yet, . every species is different. In gen
eral, the white oak group of species provides more consistent 
and higher yields compared to the red oak group. Unlike the 
red oaks, the white oaks only take one season to mature their 
acorns. Even in "off' years there can be small crops on trees 
that were overloaded the year before. Red oaks seem to bµm 
out after a heavy year and may take 2-3 years to recuperate. 
Fluctuating yields would be disastrous in an orchard; it would 
be kind _of like growing apricots in Michigan. Consistent 
yields are a plus. Based on estimates from many of my hybrid 
trees I would guess that young seedling orchards could reach 
between 1,000 to 3,000 lbs per acre. If using grafted selec
tions and the grafts take well (more about that later) one could 
easily double or triple that. 

• Resistance to weevils. One hazard of eating wild acorns is occa
sionally finding acorn weevils. Some wild trees have more 
than 70 percent of the acorns infested. Some oaks at my farm 
are very susceptible to this insect while others seem immune. 
One of the swamp white oak hybrids has never had a weevil. 
A hybrid of swamp white oak crossed with English is always 
infested. I could use SO!l)e kind of spray program to combat 
this insect but it would be more prudent to find preventive 
ways to keep the population in check. Collecting the acorns 
before the weevils burrow out breaks the cycle and lowers the 
population, but this is not 100% effective. If you have other 
oaks in the area the weevils will come over from the neigh
borhood to dine at your place. Collect the acorns as soon as 
they hit the ground. Weevils make g~od ice-fishing bait. 

So you want an oak orchard .. . 
When I first started working with the different oaks my big 

concern was tannin _content. I really wanted to find oaks where 
eating a raw acorn would not make me wince. A few years down 
the road I began behaving like my pecan-breeding acquain
tance-in other words, I got pickier. But I believe we can achieve 
a productive and economically viable oak orchard using seedling 
strains. Ideally these should be 2 ... or 3..i generation crosses where 
the wild swings of genetic variation have leveled off to some ex
tent. If you plan to select froin wild seedlings, it is good to evalu
ate the tree you are collecting from for a few years to get an idea 
of its potential as an orchard tree. And of course-taste the acorn! 
As these trees mature, you could manage them as they are or you 
could graft some of the lower-yielding trees with the best selec-

tions from your own orchard. Unlike apples, oaks prefer numer
ous pollen sources and benefit from genetic variation. Therefore, 
having genetically-diverse individuals would be much better than 
orchards of genetically-uniform trees. 

Hybrid oaks 
Following are some of my favorite oaks for acom production. 

Bimundors oak (Quercus robur x alba) 
This is one of the highest yielding strains we have. The large, 

clean acorns fall free from the cap. Reproduces fairly true from 
seed. It has slightly bitter acorns but they are not impossible to 
process free of tannin. This was one of our first crosses discov
ered in a batch of English oak (Q. robur) seedlings. Resistant to 
mildew and much longer lived than the pure English oak. I have 
named one called 'Prolifica' that is a smaller, more compact tree 
with extremely high yields. At only 15 ft. tall this small tree pro
duced over 25 lbs of acorns; the branches were loaded. 
Burenglish oak (Quercus macrocarpa x robur) 

A number of different seed strains and some new ornamental 
selections were made with this cross. Generally, the acorns are 
large and the trees produce abundantly. Not all strains are good 
acorn producers. Now called Quercus x mcdanielii, the original 
tree found in a cemetery in Illinois is patented and is reproduced 
by grafting. I grew many seedlings from this cross and the acorn 
yields vary from tree to tree but the ones that are backcrossed 
with bur oak really are excellent prodUcers of large acorns. Not 
too much bitterness in the acorns. I have numerous good crosses 
but have yet to name one strictly for its acorn production. 

For a while we were grafting a burenglish variety called 
'Ooti,' a seedling selection found by one of my oak friends. It is a 
low-tannin nut with more flavor than typical acorns. The tree ap
peared to have some chinkapin oak in it. Though hard to propa
gate via grafting, some of the seedlings from it look promising, 
so we might name a new one from this cross in the future. 
Bebbs oak (Quercus macrocarpa x alba) 

Bebbs oak isone of the best crosses for sweet" acorns, and was 
one of my fu:st finds in my quest for this trait. The seedlings re
produce true as far as taste goes. I named one tree 'Sweet It Is.' 
Its branches fill with clusters of early ~ripening acorns that are ed-

Bimundors oak acorns. 
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ible without leaching. This small acorn has a cap that completely 
encloses the nut. The only fault with this selection is that some of 
the acorns split open before ripening-I am not sure what causes 
this. Weevils get into the tree once in a while, but generally this 
is a high-yielding tree with a fast 
growth rate. 

Another named selection is 
'Cornfed.' It is not as prolific as 
Sweet It Is, but the acorns are 
twice as large and drop free of the 
cap. This symmetrical tree ap
pears to have more of the white 
oak characteristic. I think it needs 
a good white oak pollinator. The 
third selection I bred is 
'Bebbcom.' Bebbcorn was a se-
lection made because of its very 

Bebb 's oak acorns 

high yields and large acorns. This is the largest acorn variety we 
have in this cross. The yields vary from year to year, but in a 
good year it is the highest yielder of all of them. The only prob
lem that I see with this variety so far is its on-and-off production. 
I believe for most of the Northern and Midwestern U.S. the 
Bebbs oak could be the hybrid cross that really makes acorn pro
duction a viable commercial industry. 
Schuettes oak (Quercus macrocarpa x bicolor) 

This bur-swamp white oak cross is a good low-tannin acorn 
producer. The yields are not as high some other crosses we have 
but the acorn quality is the best. It is rather sweet with a good 
texture and low tannin. We named one selection from a tree in 
one of our seedbeds 'Sweetcorn.' This fast-growing selection be
gan producing acorns at only 5 feet tall. Interestingly, the seed
lings from this hybrid retain its precocity and sweetness. The 
acorns drop free of the cap and are by far the best quality of any 
at our farm. The only thing I have noticed about this selection 
and our other Schuettes oaks is their lower yields. The trees only 
produce at the ends of the branches so it is 

small acorns drop free of the cap on most of the crosses. 
Compton's oak (Quercus lyrata x virginiana) 

This cross between overcup and live oak is, like the live oak, 
one of the most favorable acorns I have eaten. It is also ever-

green, like live oak, but only in the south. 
Since I have no 2"d or 3'd generation seedlings 
with which to compare yields, it would be 
worth experimenting more with this cross. It 
just makes it through our winter here. One 
year we ~ad some twig dieback. It is not ever
green but it does retain its thick glossy leaves 
very late into December. I have no informa
tion on its yields, but its flavor is comparable 
to the Emory oak of the southwest which is 
one of the best-tasting acorns that can be eaten 
without leaching first. 

Species oaks 
Bur oak (Quercus macrocarpa) 

I have grown numerous seedling selections of this species 
from all over the US. Even the most southern Texas strains can 
grow here in Michigan. Every time I want to name a selection for 
its acorn production I find another plant in a park or in the wild 
that is by far the highest yielding tree I have ever seen. It is in
credible how many good-producing bur oaks there are-it is part 
of the genetic heritage of this species. As a result there are many 
opportunities to find better selections for their acorn yield. 

I have one strain called 'Kreider' that came from wild Illinois 
trees with large acorns that dropped free of the cap. In a good 
year they really crank it out. On my farm they came into produc
tion in only eight years. Another strain from Oklahoipa called 
Ulrich' is late-ripening, some years not ripening fully in the 
north-after 25 years here in Michigan I still only get a few 
acorns from each tree. The 'Maximus' strain is from Texas. I 
have a few of these growing but at 10 years old I am still waiting. 

limited in total production. However, numer
ous people who have eaten this selection agree 
that the quality of the acorn is hard to ignore. 
Other selections have made people question 
my taste buds. 

Oaks for Acorns 

Burgambel oak (Quercus macrocarpa x 
gambelli) · 

We have a number of burgambel oaks from 
different sources. The best producing ones 
were from hand-pollinated crosses made by 
Miguel Marquez. We haven't named any yet 
but it appears to be futile because all the seed
lings from his crosses are very similar. These 
smaller trees have extremely high yields. The 
dwarfish nature of this cross makes early pro
duction of acorns on a small tree possible. No 
other cross comes close to producing at a 
young age. Generally they are lower in tannins 
similar to Bebbs oak. This would be a good 
cross for arid areas and drier sites. Medium-
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The size of the acorns makes it appealing to breed these further. 
Each acorn can weigh up to two ounces! Like everything in 
Texas they are huge-and you don't want to mess with them ei
ther. 

Dwarf chinkapin oak (Quercus prinoides) 
If I didn't mention this species I would be doing a great dis

service to acorn lovers. Many authors mention the edibility of 
this acorn. It is generally sweet. It's best to let them air dry for a 
week to help cure them. This will improve the flavor and increase 
the sweetness. Each tree can really pack; on the acorns. It is by far 
the best pollinator I have seen. I think it would be a great tree to 
cross with other high yielding selections. You have to harvest and 
process the acorns quickly, as they sprout immediately. The 
yields are good in cultivation but I have noticed wild trees with 
higher yields than my fertilized and mulched trees. I have also 
experienced significant infestation by the acorn weevil. This is 
kind of a tough tree to find in the wild and in the nursery indus
try. If you planted a row of these you could produce your own or
chard with this species. Trees begin producing when only 3-4 ft. 
tall. That takes about 4-6 years from seedling. 

Spacing and fertilizing requirements 
Use a 40- by 40-foot spacing for acorn production, the same 

as a standard apple orchard. It is important for oaks to receive full 
sunlight for maximum acorn yield. If you are using 20- by 40-
foot spacing to get higher total yields earlier in your orchard's 
life, then consider using a tree spade to move half the trees when 
they begin to crowd. Large pecans are moved this way out west. 
Some of the smaller oaks like the burgambel or dwarf chinkapin 
would be best at a 20- by 20-foot spacing. 

Before planting, research your soil and existing vegetation be
fore committing to a certain species or hybrid. Oaks are one of 
most widely-adaptable genera, with species found in many differ
ent soils. You may find selections more suited to your location. 

The fertilizers that work best are slow release and supple
mented with iron, manganese, sulfur, and calcium. Oak trees are 
heavy feeders and respond quickly to high-nitrogen fertilizers 
with trace elements. I have used sawdust mulch, but do not mix it 
into the soil. As a result many mycorrhizal fungi will grow and 
you will create a miniforest soil. You can cut the juvenile period 
by 25% if you just fertilize and mulch your oak trees (compared 
to unmulched and unfertilized trees). 

Grafting oak trees 
Many people have tried to clonally propagate oaks. Grafting 

has not proved very reliable but it can be done and there are suc
cessful examples. If you average above a 50-percent success rate 
you are an excellent grafter of oaks. Here are some tips that 
might help. 

Donnant graft when air temperatures are above 75°F. We 
seem to have better results using a clear stretchy grafting tape 
that allows some light to reach the scion. Use the same species 
rootstock as the scion; if it's a hybrid, stick with one of the spe
cies from the cross. The more you vary from this rule, the less 
success you'll have. A side veneer graft works better than a splice 

graft, especially on larger 
stock; the graft unions are bet
ter and there is Less chance of 
incompatibility down the road 
(your tree would break off in a 
windstorm). If you are using a 
splice graft of some sort then 
make sure both sides of the 
scion line up. Oaks are slow to 
callus so have patience before 
your scion "takes." On estab
lished rootstocks you can ex
pect your scion to grow 3-4 
feet in a year. If you noticed stunted growth the first year it is 
likely the tree will die the following year. This is the result of a 
poor graft union and it is common among red oak grafting. Graft
ing has good possibilities with some selections but I still think 
rooting would be the ideal way to propagate clones. However, 
this latter has yet to be perfected and is very selection-specific as 
far as the results go. 

Processing and marketing 
I think it would be easy to process acorns in quantity using a 

chestnut peeler to remove the husk. By grinding and soaking in 
water a few times to extract the tannins, the meal can be used for 
making breads and muffins. To taste test your acorn meal you can 
use the blender method: grind up the acorns very fine in water, 
and let the mash sit overnight. Decant the water and repeat this 
process until the water runs clear, draining the last water off com
pletely. Voila! You now have acorn meal. 

Another untapped market might be the ever-growing wildlife 
feed industry. While in a national sporting goods store recently, I 
noticed numerous types of turkey and wildlife feed. Some of 
these companies have contacted me over the years to find sources 
for acorns for these products. Having a cultivated orchard of oaks 
would provide a much more reliable source of acorns in sufficient 
quantities for this big industry. Whatever you use the.acorns for, 
you are going to need sufficient yields and quality to make your 
time and effort worthwhile. 

Conclusion 
The oak and its nut-the acorn-represent one of the best-un

tapped food resources we have. It is no longer a dream of some 
future variety to be found. You can start now. You can begin on a 
small or large scale. With careful observation you may even find 
your own named selections with which to create your orchard. 
The oak has the potential to maintain healthy wildlife, provide a 
feed supplement for hogs, or grow food for human consumption. 
We know enough about oak horticulture to begin our orchards 
now. Oaks can be more than just a timper tree-their nuts can 
fonn part of our diet again. 

Ken Asmus is a longtime oak enthusiast, plant breeder, and nurs
eryman who nms Oikos Tree Crops nursery. Ynu ca11 reach him 
at PO Box 19425, Kalamazoo, Ml 490/9-0425; Phone 269-624-
6233; Fax 269-624-40/9; email: oak24@aol.com. 
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Toward Blight-Resistant American Chestnuts 

Restoring the King of the Eastern Forest 

Dale Kolenberg & Frederick V. Hebard, Ph.D. 

THE AMERICAN CHESTNUT FOUNDATION (TACF) 
has nearily completed the first stage of its goal to restore 
the American chestnut tree to its native range in the east

ern United States. T ACF is a private, nonprofit research founda
tion primarily funded by over 5,000 member-supporters. T ACF 
expects its first generation of highly blight-resistant American 
chestnut trees to be ready for test-planting within the next few 
years. A newly established partnership with the USDA Forest 
Service to plant trees on US forest lands and a new collaboration 
with Peabody Energy to reforest former coal mines with Ameri
can chestnut will help ensure the continued success of the research. 

Toe blight (Cryphonectria parasitica) was first discovered on 
American chestnut trees (Castanea dentata) in New York City in 
1904. Our native chestnuts have very little resistance to the blight 
fungus, which enters through a fresh injury and kills the bark and 
underlying vascular cambium and wood as it advances. The flow 
of nutrients is eventually choked off. Insects, birds, mammals, 
and the wind spread fungal spores, so the blight spread 
quickly. By 1950, except for the shrubby root sprouts 
the species continually produces (and which quickly 
become infected), the keystone species on ninety mil-
lion acres of eastern forests had almost disappeared. 

Saving the American chestnut 

native American trees. If numerous genes controlled resistance, 
either key genes for resistance could be lost during backcrossing, 
or many blocks of linked genes from Chinese chestnut would be 
retained, causing the final trees not to resemble a true American 
chestnut. Current data indicate that two to three factors from Chi
nese chestnut are sufficient to confer high levels of blight resis
tance to F2, Bl-F2, B2-F2 and B3-F2 progeny, since highly 
blight-resistant seedlings are recovered at frequencies in the 
neighborhood of 1 in 16 to 1 in 64, These results suggest that the 
backcross approach to blight resistance will work. 

TACF's method is to cross-pollinate American chestnuts and 
their naturally blight-resistant Chinese cousins, and then select 
for blight resistance among the offspring. Those offspring are 
then backcrossed to pure American chestnuts. Selected offspring 
of subsequent generations are also backcrossed to pure American 
chestnuts, allowing the genetic composition of each generation to 
be increasingly American, and decreasingly Chinese. Each back-

THE AMERICAN CHESTNUT FOUNDATION'S 
BACKCROSS BREEDING PROGRAM 
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In 1983 a group of dedicated scientists and con
cerned citizens founded TACF to restore the American 
chestnut tree. The founders proposed a 'backcross' 
method for breeding the blight resistance of the Chi
nese chestnut (C. moflissima) into native chestnut 
trees. (Burnham et al 1986; Ellingboe, 1994; Hebard, 
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1994). Backcross breeding is commonly used in crops 
like wheat, barley, and com, but it had not been used in 
tree breeding. Today, T ACF embraces all methods of 
restoring the American chestnut, including the back-
cross program upon which this article focuses. 

The purpose of backcrossing is to transfer a single 
trait to an otherwise acceptable variety, in this case, 
blight resistance to American chestnut. Dr. Charles 
Burnham, a plant geneticist at the Univ. of Minnesota 
and one of T ACF' s founders, thought that backcross
ing would be successful in chestnut because blight re
sistance is parti3¥y dominant and thus selectable in 
each generation. The resistance also appeared to be 
controlled by only two or three Chinese chestnut 
genes, indicating that crossing back to American chest
nut should restore most of the American chestnut ge-
nome within relatively few generations, and result in a 
blight-resistant tree that looked and performed like the 
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cross step reduces the fraction of the donor genome by a factor of 
one-half. The experience of breeding with most species of do
mesticated plants and animals indicates that three or four back
cross steps are enough ~o recover the recurrent type. 

Until the early 1990s, TACF's breeding was concentrated at 
its research farms in Meadowview, Virginia. Most of the chestnut 
trees used early in the breeding program came from Iron Moun
tain in the Jefferson National Forest in southwestern Virginia. We 
used about 150 American chestnuts as recurrent parents for three 
sources of blight resistance through two cycles of backcrossing. 
In each cycle, we used 25 to 30 recurrent parents for each source 
of blight resistance. Additional sources of blight resistance were 
also backcrossed into American chestnut, but using only a f~w re
current parents for each sow-ce. Currently, TACF bas 49 sources 
of resistance that have not been advanced beyond the Chinese 
chestnut. Of these, 23 have been crossed once with American 
chestnut, 14 twice, to give the first backcross, 10 three times, to 
give the second backcross, 8 four times, to give the third back
cross and 1 five times, to give the fourth backcross. 

Many of the more advanced breeding lines are early crosses 
that had been made by the old chestnut breeding programs of the 
USDA and the Connecticut Agricultural Experiment Station. 
These include 'Clapper' and 'Graves,' which are first back
crosses. Third backcross trees derived from 'Clapper' and 
'Graves' are currently being intercrossed to produce trees that are 
predominantly homozygous for blight resistance. These inter
cross progeny will produce seed for reintroduction of blight-resis
tant chestnut into the wild. It is expected that 'Clapper' and 
'Graves' intercrosses will begin producing this seed in 2005 or 
2006. However, this will only be a, 
few nuts. Substantial production 
of seed nuts will not occur before 
2008 to 2010. 

It is quite possible that chest
nuts adapted to the Meadowview 
region may not grow well in other 
partsof the species' range (Inman, 
1987). In 1995, the backcross 
breeding program was expanded 
to other regions through TACF's 
state chapters. The first, and pri
mary example is the PA Chapter, 
which has advanced about 20 re
current parent lines each of 
Meadowview 'Clapper' and 
'Graves' from second to third 
backcross, using about 50 Penn
sylvanian American chestnuts. 
Similar work is underway in 
Maine, Massachusetts, Indiana, 
Kentucky, Tennessee, and the 
Carolinas, while others are starting 
in Georgia, Alabama, Connecticut, 
and Vermont. If these efforts are 
successful, the 'Graves' and 
'Clapper' sources of resistance 

will have been advanced into a total of about 300 American 
chestnut trees at third backcross. This may be a sufficient number 
to avoid a genetic bottleneck on the Ame1ican chestnut side. 

There is also a possibility of genetic bottleneck occurring on 
the Chinese chestnut side if the pathogen evolves a means of 
overcoming resistance, especially if only a few genes for blight 
resistance are bred into the American chestnut. T ACF hopes that 
each of the state chapters will advance at least one unique source 
of blight resistance into 20 lines of American chestnut Investiga
tion is under way to detennine if resistance derived from different 
Chinese chestnut parents maps to the same loci on molecular 
maps. T ACF is also examining the pattern of segregation for 
blight resistance in crosses between Chinese parents and their 
offspring, to determine if resistance loci differ for different Chi
nese parents. However, studies of host-pathogen genetics for this 
pathosystem are in their infancy. · 

The most reliable way to determine if chestnut blight fungus 
will overcome backcross-bred resistance is to plant several hun
dred thousand acres of blight-resistant chestnut trees and see if it 
occurs! We plan to begin that phase within this decade, with the 
help of our partners and collaborators. Techniques for large-scale 
planting of chestnut currently are being developed by silvicultur
ists and forest geneticists in North Carolina, Tennessee, Ken
tucky, Pennsylvania, Connecticut, and Indiana. We are still for
mulating plans to implement these techniques. 

Why save the American chestnut tree? 
TACF's goal to restore the chestnut is grounded largely in the 

overwhelming evidence of its former stature. Prior to infection, 
the American chestnut was among 
the most abundant hardwoods in 
eastern US forests, from Maine to 
Florida and from the Piedmont of 
North Carolina west to the Ohio 
valley. In the mountains of west
ern North Carolina, American 
chestnut comprised 27% of the to
tal stand by volume, according to 
Dr. Paul Sisco, T ACF Regional 
Science Coordinator. The largest 
American chestnut ever reported 
in the U.S. was 17 feet in diam
eter, in Haywood County, NC. 
American chestnut was arr essen
tial element of its ecosystem, and 
a vital source of income for rural 
communities. Its demise was a ca
tastrophe. 

Prior to the blight, chestnut 
lumber was thought to be in end
less supply for inexpensive, sturdy 
construction beams, roofing 
shingles, and siding for affordable 
structures. It was used extensively 
as a sturdy core for plywood and 
to build household furniture that 
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could withstand heavy use. "Because of its abundance in the pre
blight days, chestnut was taken for granted," said Chris Ditlow in 
''The American Chestnut Trade in the Blue Ridge of Southwest
ern Virginia," written by Ralph Lutts for The Journal of The 
American Chestnut Foundation. 2 

"It would have been a favorite of the less-skilled counll}' cabi
net maker ... because it was so easy to band rip and plane ... In the 
early machine-furniture indusll}' ... chestnut was most useful ... for 
lumber core plywood, because it was easy to dry and very stable. 
. . . In my opinion, if the blight had never occurred, the abundance 
of chestnut trees would cause it to still be a secondary wood, used 
more for pallets than for finished goods, similar to poplar's use 
today ... " 

But that's all changed. American chestnut wood reclaimed 
from old barns and other buildings is in great demand by wood
workers. "Chestnut has very nice workability features that 
today's craftsmen like," Chris said. "Its high tannic acid content 
makes it easy to darken by fuming with ammonia, a feature tradi
tionally used in mission oak styles." Chestnut is a very fast-grow
ing hardwood. It is an environmentally-friendly alternative to 
pressure-treated wood and can fill the demand for naturally rot
resistant lumber for fencing, landscape timbers, and utility poles. 

Bill Lord, a retired veterinarian who contributes many articles 
about the relationship between chestnuts and wildlife, has illus
trated for us the impact of the tree's demise upon wildlife. "By 
two paramount standards the American chestnut ... was the most 
important wildlife food source throughout its range .. .It was the 
single most abundant tree and its plentiful, reliable nut crop pro
vided more nourishment than any other member of the plant 
kingdom," said Lord in a recent article for The Joumal. 2 ''The re
turn of a chestnut-blended forest will result in more wildlife ma
neuvering amidst its branches and foraging beneath its shade." 

The loss of the American chestnut was a social and economic 
disaster for mountain communities in the southern Appalachian 
region, according to Lutts, a member of the f~culty at Goddard 
College, in Plainfield, Vermont. "For mountain folk, chestnuts 
were more than a source of food," said Lutts. ''The nuts also fat
tened their hogs, which foraged · freely throughout the local forest. 
In addition, the chestnuts were a source of income. They were 
sold at the local general store, or exchanged for merchandise or 
store credit. Each autumn, many children exchanged nuts for 
shoes, clothes, and schoolbooks." 

Lutts' research confirmed that the collection and sale of chest
nuts supported every economic sector. 'Toe local trade in chest
nuts linked even the poorest folks, who seldom if ever used cash, 
to the national economy, despite the often-encountered myth that 
these mountain people lived in isolation. The roasted chestnuts 
sold by vendors on the streets of New York, or stuffed into tur
keys in ~ban and suburban areas throughout the northeast, may 
have been gathered by poor children and adults in the Blue Ridge 
of southwestern Virginia," he said. 

Historic records show an estimated two million pounds of 
chestnuts traded or sold locally within Virginia in 1914, with a 
value of $200,000, when calculated at the exchange rate during 
that time. During the early 20th century in some Virginia coun
ties, the chestnut crop was a greater source of revenue than cattle. 
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The American chestnut retains a special place fo the spirit and 
the memories of people who lived amidst the tree's grandeur. Au
thor Barbara Kingsolver expressed it beautifully in her novel 
Prodigal Summer, 3 through the ·thoughts of Garnett Walker, an 
BO-year-old man whose life unfolded in the southern Appalachian 
mountains, the heart of the tree's fonner range. ' 

"Garnett could recall the days when chestnuts had grown so 
thick on the mountaintops of this county that in spring, when the 
canopies burst into flower, they appeared as snow-capped peaks . 
Families had lived through the winter on the gunnysacks of chest
nuts stored in their root cellars, and hams from the hogs they'd 
fattened on chestnuts, and the money they'd earned from sending 
chestnuts by the railroad car to Philadelphia and New York City, 
where people of other nationalities and religious persuasions 
roasted them for sale on street comers. 

"He was haunted by the ghosts of these old chestnuts, by the 
great emptiness their extinction has left in the world, and so this 
was something Garnett did from time to time, like going to the 
cemetery to be with dead relatives: he admired chestnut wood. 
He took a moment to honor and praise its color, its grain, and its 
miraculous capacity to stand up to decades of weather without 
pressure treatment or insecticides. Why and how, exactly, no one 
quite knew. There was no other wood to compare with it. A man 
could only thank the Lord for having graced the earth with the 
American chestnut, that broad-crowned, majestic source of nuts 
and shade and durable lumber. 

" ... Garnett liked to think of his own forebears as chestnut 
people. Of chestnut logs the Walkers had built their cabins ... 
Starting with nothing but their wits and strong hands, the Walkers 
had lived well under the sheltering arms of American chestnut 
until the slow devastation began to unfold in 1904, the year that 
brought down the chestnut blight. The Lord giveth and the Lord 
taketh away." 3 

Alliances to restore the King of the Forest 
In October, 2004, the USDA Forest Service and TACF signed 

an agreement to work together to return the American chestnut 
tree to eastern US forests. ''This agreement with The American 
Chestnut Foundation is a prime example of how partnerships 
with non-profits and other groups can double our efforts in restor
ing and preserving our nation's forests and wildlife habitat," said 
Dale Bosworth, chief of the Forest Service. "One of the greatest 
benefits of restoring the American chestnut will be a food source 
to wildlife because of its capacity for large and plentiful nut pro
duction." 

The Forest Service manages 191 million acres of national for
ests and grasslands. It is the largest forestry research organization 
in the world and it also provides technical and financial assis
tance to state and private forestry agencies. Its mission is to sus
tain the health, diversity, and productivity of the nation's forests 
and grasslands to meet the needs of present and future genera
tions. For more information about the USDA Forest Service visit 
www .fs.fed.us. 

TACF and Peabody Energy are collaborating to study the po
tential of the American chestnut for reforesting reclaimed mines. 
Research indicates that the American chestnut is among the fast-



est growing eastern hardwoods and that it can compete well in 
restoration projects. Peabody Energy is the world's largest pri
vate-sector coal company. The American Chestnut Mined Land 
Reclamation Project, a five-year, $100,000 study funded by 
Peabody, is test-planting American chestnut seeds from TACF's 
Meadowview, VA research orchards at the site of Peabody's pro
posed Thoroughbred Energy Campus, near Central City, Ky. 
Thoroughbred is a planned 1,500-MW coal-fueled electric gener
ating station and underground coal mine that would be located on 
reclaimed lands. Six sites, which differ in soil, slope, and direc
tion, are being tested to determine optimum growing conditions. 

T ACF has also partnered with many colleges and universities 
within the chestnut's former range to conduct additional research. 
Many of these programs are funded by T ACF external research 
grants. Among them are the Univ. of Massachusetts, the State U. 
ofN.Y. School of Environmental Science and Forestry at Syra
cuse, Cornell, Univ. of Maryland, W. Virginia Univ., N. Carolina 
State, Clemson, U. of Tenn. at Chattanooga, U. of Georgia, Vol
unteer State Community College, U. of Kentucky, Ohio U., Mi
ami Univ. of Ohio, Univ. of Cincinnati, Purdue, U. of Wisconsin 
at Lacrosse, and Michigan State. 

Pennsylvania State University (PSU) has played an important 
part in TACF' s research, providing an office for T ACF' s Tree 
Breeding Coordinator. The PSU Arboretum has provided space 
to test B3F2 seedlings. A 2002 agreement between PSU and 

TACF calls forTACF's PA chapter to maintain the trees on 10 
acres within the Arboretwn. Seeds produced by trees in the Arbo
retum that show sufficient levels of blight resistance and Ameri
can chestnut characteristics will be planted in state orchards un
der the direction of the PA Dept. of Conservation and Natural Re
sources. Pennsylvania is in the heart of the tree's original range, 
and the tree was an important part of the state's economy. 

Support our continuing success 
TACF's continuing success depends largely on its member

supporters. With state chapters in the Carolinas, Connecticut, 
Georgia, Indiana, Kentucky, Maine, Maryland, Massachusetts, 
New York, Pennsylvania, and Tennessee, and chapter initiatives 
evolving in Alabama, Ohio, and Vermont, the opportunities for 
individuals to become involved at a local level continues to grow. 

Chapter volunteers generously contribute time and energy 
supporting state breeding programs and independent research to 
preserve the regional diversity of the American chestnut through
out its original range, often at their own expense. Volunteers also 
promote local education programs and recruit new member-sup
porters. The T ACF chapter system is gr~wing in proportion to the 
increasing enthusiasm for restoring the King of the Forest. D. 

Dale Kolenberg is the Communications Director for TACF and 
Freden'ck V. H_ebard, Ph.D. is TACF's Staff Pathologist. For 
more infonnation about The American Chestnut Foundation 
please log onto the website: www.ac_forg:. or contact TACF: Ad
ministrative Offices, 469 Main St. PO Box 4044. Bennington VT 
05201-4044. Ph: 802-447-0110. E-mail: chestnut@acforg. 
Southern Appalachian Regional Office, One Oak Plaza, Ste. 308, 
Asheville, NC 28801 Ph: 828-281-0047. Meadowview Research 
Fanns, 14004 Glenbrook Ave., Meadowview, VA 24361-3349 
Ph: 276-944-4631. 

Notes 
1. For more information about the history ofTACF's research 
visit www.acf.org. 
2. Copies of The Joumal of The American Chestnut Founda

, tion are available on www.acf.org. 

Maryland members ofTACF pollinate chestnut trees. 

3. Kingsolver, Barbara. 2000. Prodigal Summer. New York: 

Harper-Collins. 
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Silvopastoral Agroforestry 
Using Honeylocust 
Andy Wilson 

HONEYLOCUST (Gleditsia triacanthos L.) is a pod
bearing, legwninous tree native to the central United 
States and now grown in much of the temperate zone 

worldwide. Honeylocust is used extensively as an urban shade 
tree and occasionally in windbreaks and shelterbelts and has 
potential as a silvopastoral agroforestry fodder tree. Honeylocust 
produces pods and seeds high in carbohydrates and protein that 
provide animal feed during autumn and winter when pasture
grass production declines. Livestock may baIVest pods directly 
from under the trees, minimizing harvesting and processing costs. 

Research on various aspects of honeylocust agroforestry are 
currently underway in five temperate zone countries. Following a 
brief historical review, this paper examines the highlights of this 
research. More extensive accounts of silvopastoral honeylocust 
are available for the interested reader (Gold and Hanover, 1993; 
Scanlon, 1980; Wilson, 1994). 

Early honeylocust planting and research 
George Washington and Thomas Jefferson shared an interest 

in honeylocust. While attending the Continental Congress in 
1774 in Philadelphia, Washington wrote to his Mt. Vernon 
foreman William Pearce, "I shall send you by the first Vessel at 
least a bushel and half of clean honey locust seed which I would 
have raised in a nursery for the ptupose of hedging" (Detwiler, 
1947). Jefferson planted 65 honeylocusts as an ornamental alee 
along the east carriage lane at his home, Monticello. It's probable 
that Jefferson was the first to plant honeylocust as an ornamental 
shade tree, New trees have been planted in the original locations 
and can be viewed on a tour of the plantation. 

In 1929 J. Russell Smith published his prophetic book Tree 
Crops: A Pemranent Agriculture, promoting trees, including 
honeylocust, as an answer to conventional agriculture on erodible 
soils (Smith, 1950). In the 1930s the Tennessee Valley Authority 
(TV A) initiated extensive tree crops projects. The TV A estab
lished clonal orchards of 90 trees at three southern universities,• 
and conducted pod nutrition analysis and feeding trials with 
cattle. After World War II these projects were abandoned. 

In the 1980s the TV A distributed grafted 'Millwood' cultivars 
to several private growers, and two of these honeylocust orchards 
are still intact in Tennessee and Arkansas. At Michigan State 
University, Michael Gold established two provenance, half-sib 
progeny honeylocust plantings containing 250 sources (Gold and 
Hanover, 1993). 

Silvopastoral Honeylocust with Sheep 
Honeylocust has several characteristics recommending it as a 
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silvopastoral species. Its open canopy produces a light shade, 
minimizing possible negative effect on summer grass production. 
Casual observations by field workers suggest that pasture grasses 
and legumes do well under honeylocust, growing right up to the 
trunk of the tree. Late spring leaf-out and early leaf drop in fall 
reduce shading during these seasons. In addition, the tree's small 
leaflets are easily absorbed into pasture grasses during autumn 
leaf drop and provide an additional source of fertilizer. Pod yields 
averaging 43 kg per tree have been recorded. Honeylocust is 
dioecious and planting staminate (male) trees (one per 15-20 
pistillate/female trees) is recommended. 

Because sheep, in contrast to cattle and swine, can digest 
between 70% and 90% of honeylocust seed, they fit best with 
silvopastoral honeylocust. Trees require less protection in sheep 
pastures. The sheep reproduction cycle also coincides with pod 
production: pods can be fed appropriately in autumn to flushing 
ewes or weaned lambs. For cattle and swine to receive full 
nutrient value, pods must be machine-harvested and processed. 
Using plastic tree protectors and/or electric fences, honeylocust 
orchards can be established in operating pastures and hayfields, 
allowing cash flows from livestock sales to continue while the 
trees mature. 

Pods have a nutritional value between that of oats and barley, 
depending on the cultivar, growing culture, and location. Selected 
cultivars contain 10% crude protein and 32% total sugars 
(Scanlon, 1980). Economic evaluations of silvopastoral 
honeylocust indicate internal rates of return of 9% to 25%, 
depending on a variety of cost and production assumptions 
(Wilson, 1994). Although difficult to quantify, additional benefits 
include re4uction of water runoff and topsoil erosion, shade for 
livestock, a productive pollen and nectar source for bees, a more 
diversified and aesthetically pleasing pasture environment, and 
timber upon project completion. 

Cu"ent research 
Research on honeylocust agroforestry is being preformed by 

Christian Dupraz and bis coworkers at the plant breeding station 
of the National Institute for Agronomic Research (INRA) near 
Montpellier, France. Projects include: clonal selection for high 
pod yield, pod production from clonal honeylocust orchards, and 
carefully q9ntrolled pod feeding trials with sheep (Dupraz, 1987; 
Papanastasis et al, 1999). Based on high pod yields of parent 
trees found in southern France, sixteen honeylocust cultiv~ 
were selected and are being evaluated in five clonal orchards in 
France and Greece. Scion wood from the best of these cultivars 
will soon be released commercially. 

In pod feeding trials, sheep fed a daily ration of 1.4 kg of 



whole pods gained 135g/day (1993 trials) and l 78g/day (1994). 
(Papanastasis et al, 1999). Dupraz concludes that "Gleditsia pods 
may therefore cover not only maintenance requirements but also 
production needs" (Dupraz and Newman, 1997). He prefers 
feeding whole pods to ground pods because of greater digestibil
ity due to longer retention ti.me, as well as avoiding of the cost of 
processing pods. Dupraz calculated a seed budget for each 
cultivar and animal based on seeds fed per day per animal and 
deduced in vivo digestibility of 55% (Papanastasis et al, 1999). 

The Department of Forestry at Virginia Polytechnical Univer
sity, in collaboration with the Agriculturai'Research Service
USDA, has established two honeylocust plantings: one hectare of 
seedling honeylocust will be used to test understory light and 
grass interactions; a second hectare will test grafted 'Millwood' 
honeylocust. Both plantings include several spacing and tree 
protection replications, and will be grazed by sheep. 

Jerry Cottingham is cross-pollinating, breeding, and selecting 
four US honeylocust cultivars in Texas. Mike Stilwell at Rhody 
Ranch Nursery in Virginia is experimenting with the propagation 
using hardwood and softwood cuttings (personal correspon
dence). Grafted honeylocust of several cultivars are available 
from Hidden Springs Nursery in Tennessee. 

Nitrogen .fixation in honeylocust 
Nitrogen fixation by symbiotic bacteria is assumed to take 

place in root nodules of the Leguminosae family (Allen and 
Allen, 1981). Honeylocust does not display nodules and was not 
believed to have bacterial nitrogen fixation. This conventional 
wisdom has recently been challenged by James Bryan and his 
colleagues at the Yale University Department of Forestry (Bryan, 
1996). Working mainly with honeylocust, Bryan has found 
bacterial nitrogen-fixation directly in the roots of non-nodulating 
Legwninosae, evidence that non-nodulating leguminous species 
do form a symbiotic relation with soil bacteria. 

Bryan (1996) tested for bacterial activity in non-nodulating 
species with a scanning electron microscope and ethylene 
evolution using acetylene reduction as an indicator of nitrogenase 
activity. He hypothesizes an evolutionary continuum between 
non~nodulating, 'primitive' Legumin'osae (including the genus 
Gleditsia) and the more sophisticated nodulating species. 

Conclusions 
Honeylocust leads a double life, as a thorny, invasive and 

usually unwanted species, and as an agroforestry species with 
considerable potential. Honeylocusts naturally produce thorns (up 
to 45 cm) dangerous to livestock and tractor tires. Thornless 
honeylocust can be produced by grafting scionwood taken from 
the thornless upper branches of the desired cultivars. Neverthe
less, livestock and wildlife defecating the undigested seeds in 
pastures will produce unwanted thorny seedlings. Seedlings from 
thornless grafted trees will usually present thorns and have to be 
controlled mechanically or with herbicide. 

Further research is needed on pod production, nutrition, and 
cultivar perfonnance in different growing conditions. Cultivar 
selection should be keyed to reduction of biennial pod bearing 
and increasing seed digestibility. Research on fertilizer combina-

tions, alternate spacing patterns, and pruning is also needed. /J. 

Andy Wilson is a homesteader in central Virginia with a strong 
interest in pasture agroforestry and growi,1g unusual fruits. 
When not on the Jann he teaches economics at the local commu
nity college. Contact him at 268 Springtree Lane, Scottsville, VA 
24590; 434-286-3466; awilson@pvcc.edµ. 
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Tree Root Ecology: An excerpt from the forthcoming two-volume book Edible Forest Gardens, Chelsea Green, 2005. 

Pattern and Process in the Underground Economy 
The student of plant production should have a vivid, mental picture of the plant as a whole. 

-John Weaver and William Bruner, 1927 

Dave J acke with Eric Toensmeier. Illustrations by Elayne Sears. 

MANY PEOPLE IMAGINE that a tree's root structure 
forms a mirror image of its aboveground architecture. 
One sees such images presented frequently, but is it 

true? It is good to question our assumptions occasionally to see 
what we can learn from the exercise. Of course the dark and hid
den world of soil and roots generates myths and controversy
even among scientists who study such things. For example, con
trast these two statements: 

An intimate knowledge of the habits of growth of the 
root systems of ... crops will enable the grower to space 
plants ta better advantage. It should also permit him to in
tercrop or grow in succession crops or mixtures [so] that 
the soil volume will have a better distribution of roots and 
thus permit methods of more intensive cultivation. 
-John Weaver, plant ecologist 

Plant roots ca11 grow anywhere-in the soil, on the sur
face of the soil, in the water, and eve11 in the air. Except for 
the first formed roots that respond positively to gravity, 
most roots do not grow toward anything or in any particu
lar direction. Root growth is essentially opportunistic in its 
timing and its orientation. It takes place whenever and 
wherever the environment provides the water, oxygen, min
erals, support, and warmth necessary for growth. 
-Thomas 0. Perry, plant ecologist 

Notice the apparent difference of opinion: Weaver assumes 
that plants have root growth habits, while Perry believes they are 
completely.opportunistic and exhibit no consistent patterns. Both 
base their statements on direct observation and experience. What 
shall we make of that? Of course, this is not an either-or question; 
both assertions are true to a degree that depends on the species as 
well as the circumstances in which the plants grow. There are few 
or no simple answers, only a whole new realm to explore. Let us 
begin that exploration, because, as Weaver says, understanding 
patterns of root distribution in the soil will help us design effec
tive polycultures. Meanwhile, the opportunism of root growth can 
tell us things about the soil that only the plants know, and this can 
help us avoid mistakes as we shape our forest gardens. 

Our exploration will focus on the following questions: 
• In what patterns do plant roots grow, and why? 
• What functions and effects do plant roots have? 
• How do the above , affect design and management? 

We'll focus in this article on examining root patterns in trees, 
since we have more infonnation about them, and they form the 
core of our forest-garden plant palette. 
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Tree root structure, patterns, and functions 
Most tree roots grow horizontally through the soil near the 

surface, not vertically or in a mirror image of the tree's branches. 
"The general direction of the framework system of roots is radial 
and .horizontal" (Perry, 1989). The top one to two feet (30-60 cm) 
of soil typically contains 60-80% of tree roots by weight, the top 
three feet (I m) up to 99% of root mass, according to many re
searchers. This is particularly true in humid climates, whereas the 
roots of prairie lrees and herbs typically go much deeper. The 
large, highly visible, perennial roots of trees may exhibit a less 
horizontal pattern (see below); however, most of a tree's root 
mass consists of small-diameter lateral roots, as well as spongy 
root fans and fine "feeder" roots less than 1/16" (1 mm) thick that 
search for nutrients concentrated in the topsoil. The large dis
tances tree roots cover and the changes in size from the trunk 
base to the most far-flung fine root make accurate representation 
of whole root systems extremely difficult. The many fine roots in 
the topsoil are simply too small and too numerous to show accu
rately at the same time that one views the main root structure. 

Major roots may be up to 12 inches (30 cm) in diameter near 
the trunk and rapidly decrease in thickness as they branch and re
branch in the first 3 to 15 horizontal feet (I to 5 m). The resulting 
rope-like 1/4- to 1-inch- (10 to 25 mm) thick main laterals spread 
everywhere, branching more often in good soils and growing 
straight through less fertile or already occupied areas (see figure 
1). From these main laterals, fine root fans grow outward and up
ward, fo~g large fibrous ipats of very small roots often called 

• 

• 

• 

Figure I: A single red maple root can spread dozens of feet from 
the trunk, and head in multiple directions. Each circle is another 
tree doing the same thfng. Adapted from Perry, 1989. 



"feeder" or "absorbing" roots (Perry, 1989). Don't let the names 
confuse you, though: several researchers have shown that all tree 
roots can absorb water and nutrients about equally on a swface
area basis. Even fat, woody roots contribute significmt amounts 
of calcium, phosphorus, water, and other nutrients to trees 
(Atkinson, 1980a). However, while the swface area of a tree's 
root system is usually greater than the surface area of its leaves 
(Perry, 1989), most of this consists of fine roots. The greater sur
face area of fine roots, plus the much larger populations of myc
orrhizal fungi on them, increases tlje relative importance of 
younger, small-diameter roots for absorption. Fine roots and root 
mats are also important because they are ephemeral. 

Root systems grow and die on their own schedule 
Most research shows that tree roots grow on a different annual 

schedule than aboveground tissues. The fine roots and spongy 
root fans that wild forest trees put out grow and die every year or 
even more frequently, depending on climate and soil conditions: 
"the population and concentration of roots in the soil are as dy
namic as the population of leaves in the air, if not more so" 
(Perry, 1989). When soil conditions are favorable, rme roots 
grow. When they aren't, the fine roots die. Trees may shed roots 
because they get injured, because that root is receiving heavy 
competition or herbivory, because the soil resources in the area 
the root explores have petered out, or because the tree needs the 

' nutrients and energy stored there for shoot growth or fruiting. 
Lack of rainfall is a frequent cause of surface root dieback, and 
roots often die for no apparent reason. This growth-and-death 
cycle can occur more than once in a growing season. It feeds the 
soil food web a tremendous amount of organic matter and nutri
ents each year, representing perhaps twice as much nutrient loss 
from trees as the annual leaf litter (Atkinson, 1980a; Kimmins, 
1997). A large portion of tree nutrient uptake simply replaces 
such losses, as well as losses by leaching from leaves (Kimmins, 
1997). Root shedding and regrowth also take a lot of energy from 
the tree. Maintaining good soil conditions aids crop production 
by limiting root shedding to a healthy and natural minimum. 

The ephemeral roots also help the tree adapt to dypamic, 
patchy forest resources. For example, the pattern of leaves and 
branches in the tree canopy may concentrate rain througbfall in 
one area. The soil under this spot will receive more nutrients and 
water, but this resource may not be in the same place the next 
year, or it may disappear altogether. Ephemeral roots help trees 
adapt to these changing circumstances. In addition, fine roots can 
act as a scouting party. They can tell a tree how big and tasty 
your new compost pile is so it can decide whether to create per
manent roots to seize on the opportunity. 

Root growth generally begins well before shoot growth in 
spring. Most trees in most years grow roots at their fastest clip in 
spring and early summer, with root growth ending as shoot 
growth peaks. Weather can delay, shorten, or stop this growth 
spurt, as can a heavy fruit crop, defoliation by insects, or pruning 
of non-donnant trees. In most cases, root growth slows or stops 
in midsummer, and picks up again in the late summer or fall after 
shoot growth and fruiting are complete, or as the weather moist
ens. These patterns appear to vary by species as well: some trees 

may have more than two root-growth peaks in a year (some 
apples), some only one in the spring (pear, plum, and cherry). 
Apricot roots appear to grow most of the year (Atkinson, 1980a). 

Spring shoot- and root-growth rates usually exceed the plant's 
nutrient uptake capacity. Therefore, autumn root growth and nu
trient absorption appear critical for building reserves for the fol
lowing year's growth and proquction. Trees build these reserves 
primarily in the fall after fruiting is over and leaves have fallen 
off. Roots can actively grow and soak up nutrients all winter long 
if soil temperatures remain above 40°F (5°C; Perry, 1989). Well
mulched soil can prolong the period when roots remain active. 

Roots spread well past the tree crown 
It bears repeating here that tree roots spread well beyond the 

d.ripline of the tree crown, to between one-and-a-half and three 
times the diameter of fruit-tree canopies (less in deep, fertile 
soils, more in shallow or infertile soils), or between one and four 
times the tree height for native forest trees. Fruit tree roots cover 
an area about five times that•ofthe tree's crown, or between four 
and seven times the crown area for native forest trees (Perry, 
1989; Kourik, 1986; Atkinson, 1980b; Kolesnikov, 1971). This 
ratio of crown to root spread varies somewhat from species to 
species and soil type to soil type, but these are good average fig
ures. Also note that researchers have found that up to one-half of 
the roots of apple trees may grow in one quarter of the circle 

around the tree (Rogers and Vyvyan, 1934). 

Innies & Duties: Concentric root growth patterns 
As trees grow, the area of profuse fine-root growth moves 

outward along the main laterals, usually staying outside the 
dripline of the tree crown. As the tree ages, this outer ring of fine 
roots expands further and further. Eventually, adventitious roots 
grow out from the base of the trunk to fill in the space left with
out fine roots near the trunk. As these "innies" develop, the tree 
often sheds portions, or even whole branches, of "outie" lateral 
roots (Perry, 1989, Kolesnik.av, 1971). These patterns of root 
growth over a tree's lifespan have implications for our soil-im
provement work and fertilization. Keeping dynamic-accumulator 
plants growing under fruit trees will improve the soil as the tree 
grows. Then, when the "innies" start to grow later in the tree's 
life, they will meet soil enriched during the intervening years. 

Minglers, Bonders, and Loners 
Root mingling within and between tree species appears to be 

rather common, though scientists know little about the extent of 
vertical partitioning that goes on in the process. For example, na
tive forest root systems overlap and interlace tremendously as 
they "go for an explore in the woods" (see figure 1; no~ that the 
black circles are the stems of other trees, whose root systems also 
occupy the space). In addition, research indicates that pear tree 
roots will mingle with other pears (Atkinson, et al, 1976). Of 
course, even such ''minglers" avoid mixing roots with others if 
they can, especially when confronted with closely packed ~terns. 
It thus appears that necessity is the mother of root mingling. . 

Researchers have proven that over 160 tree species graft their 
roots with other members of the same species when they touch · 
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underground, and some make root grafts with members of other 
species or genera. Grafting may help even out nutrient imbal
ances within a stand, as well as aiding plant communication 
through hormones for bud break, flowering, defense, and so on. 
One Finnish researcher recommends "that the old roots [of cut 
trees) should be left in the ground, since ... the roots of a felled tree 
can continue to live and nourish a neighboring and still living tree 
with the roots of which they are in contact" (Graham and 
Bormann, 1966). Known "bonders" include some wild nut trees, 
but few studies of root grafting deal with useful crop trees. Native 
eastern deciduous forest ttees generally bond at least within spe
cies, though interspecies grafting is reportedly common. 

At the other extreme, some "loner" ttees not only will not root 
graft with other trees of their own species, but also avoid min
gling their roots with them altogether. For example, research in
dicates that apple, persimmon, and peach roots usually do not in
termingle with roots from others of their own species (Atkinson, 
et al, 1976). However, as far as we know, loners will usually in
termingle their roots with those of other species (figure 2). 

Some speculate that apple roots don't intermingle because of 
specific replant disease (a mysterious syndrome that reduces tree 
vigor and shortens tree life when the same species or type of fruit 
grows in the same spot for more than one generation). However, 
since individuals of the same species have the same resource re
quirements, they compete more intensely with each other than 
with trees of different species. Fruit trees tend to be very demand
ing of nutrients: avoiding competition may also contribute to a 
lack of desire to commingle roots. When planted densely, loners 
make greater use of the subsoil at an earlier age than less densely 
planted trees, if the soil allows (Atkinson, 1980a). 

We need much more research to gauge how much intermin
gling is too much and how much trees can tolerate without losing 
productivity to root competition. Do the required root areas of 
trees add together or "fold" into one another in polycultures? Our 
expectation is that loners such as apples or peaches planted in 
monoculture will have additive root areas, while minglers will 

Figure 2: Some tree roots never mingle. Left to right: two 
peaches, four apples, a sweet cherry, and an apple. The apple 
and cherry mingle, but the apple has few rootlets near the cherry. 
Adaptedfrom Kolesnikov, 1971. 
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fold together to some degree, allowing denser plantings without 
losing production. We still have much to learn about the practical 
specifics of these interactions. The rooting patterns of the various 
species can guide our design choices in this regard, but factors 
besides plant genetics help determine these patterns. Unfortu
nately, we know little or nothing about such root behavior among 
the vast majority of tree crops. Which species are loners, which 
are minglers, and which are bonders? It would be nice to know. 

Rooting patterns vary by species and conditions 
Tree rooting patterns fall into three main categories: 

taprooted, heart-rooted, and flat-rooted (figure 3). These types 
each vary, with taprooted trees growing lateral roots to variable 
degrees, and flat-rooted trees growing short taproots or vertical 
roots called "sinkers" or "strikers" to a greater or lesser extent. 

Of the 122 native trees catalogued by landscape architect 
Gary Hightshoe, almost half are flat-rooted, about 30% are 
taprooted, and another 30% are heart-rooted. About 10% show 
more than one root type (Hightshoe, 1988). Whether these per
centages hold for nonnative plants is another question. Species in 
the same genus often show similar root patterns (e.g., most hicko
ries). However, related species may also have very different root
ing patterns to distinguish niches from each other (e.g., bur oak is 
taprooted while other oaks are heart- or flat-rooted). Only 9% of 
native trees catalogued by Hightshoe spread vegetatively, mostly 
by suckering. A number of fruiting trees sucker, including 
American plum (Prnnus americana), black locust (Robinia 
pseudoacacia), pawpaw (Asimina triloba), American persimmon 
(Diospyros virginiana), and sassafras (Sassafras albidum). 

While genetics may strictly detennine root pattern in some 
plant species, soil and "social" 'conditions may carry more influ -

' " r=1 1 rfft , 1 1 1 
·• 
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Figure 3: Basic tree root patterns include taprooted (top row), 
heart-rooted (second row), and flat-rooted (bottom rows), but 
patterns vary from there. Adapted from Kimmins, 1997 and 
Kolesnikov, 1971 



ence in other, more adaptable species. Even in species with flex
ible root patterns, juvenile tree roots express a characteristic form 
that adapts to soil conditions only after a set time that, again, var
ies by species. Hence, bw-oak struggles to express its taprooted 
nature well into "adolescence" even in heavily compacted soils, 
but eventually adapts to become more heart-rooted (figure 4), 
while red maple roots adapt to soil conditions almost right out of 
the seed (Weaver and Bruner, 1927). These differences in rooting 
habit and root-pattern flexibility influence the distribution and 
success of the species in different environments. Unfortunately, 
we know little about the root ecology of most plants. 

We do know that these factors influence tree rooting patterns: 
• Physical barriers, such as compact layers or unfractured bed
. rock, limit rooting depth. If a layer is unfavorable and roots 

can get below it, they may proliferate in the deeper layers. 
• Roots tend to branch more often in fine soUs than sandy 

soils, though clay soils can become limiting. 
• Wetness or poor soil aeration kills roots from lack of oxygen 

and toxic compound buildup; this can also limit rooting 
depth. Seasonal high water tables can therefore lead to 
drought stress during dry periods because roots are shallow. 

• Cold soil temperatures slow root growth, so that in cooler 
climates deeper layers may not have as many roots as upper 
layers, which warm faster in the spring. The opposite may 
be true in southern areas: deeper layers may not freeze and 
therefore deep roots may grow all winter. 

• Fertile soil speeds root growth and promotes more fine roots 
at all depths, not only in the fertile layers. Infertile soils 
slow root growth and foster shallow fine-root systems. If 
water is very scarce, however, there may be no root pattern 
differences between fertile and infertile soils. 

Figure 4: Bur oak (Quercus macrocarpa) attempts to retain its 
taprooted growth habit even in the face of dense or impervious 
soil horiwns. Other species adapt to the soil right out of the 
seed. Adaptedfrom Crossley, 1940. 

• Interactions with other plants, such as root grafting, loners, 
and allelopathy, will change root patterns. Competition or 
soil food web dynamics can limit tree roots to deeper layers 
or prevent them from growing into a particular area. Dense 
planting, especially a monocultw-e of loner trees, pushes 
roots to grow into deeper layers if they can. Whether that is 
a good thing depends on soil, water, and climate conditions. 

• Toxic chemicals in the soil, like alwninum and manganese 
released by acid rain, may limit root growth. Unhealthy soil 
food webs can cause poor decomposition of pesticides or 
natural wastes from plants and soil organisms. This can also 
inhibit root growth (Ingham, 2000). · 

• Dry-summer climates can induce deep rooting as plants 
search for water, while plants in regions with frequent sum
mer showers may tend toward shallower roots. We must 
consider climate factors when comparing root-pattern data. 

• Some authors say irrigation can induce shallow rooting, 
while other research indicates that consistently irrigated 
crops send their roots deeper, and light irrigation does the 
opposite (Kouri.le, 1986; Yeager, 1935; Jean and Weaver, 
1924). When released from water stress, apparently plants 
will seek nutrients wherever they can find them. 

• Plants growing in full sun have more energy available to 
root deeply than do those growing in partial or full shade. 

Clearly, given the above points, a thorough site analysis must in~ 
elude investigation of the soil profile's structure, water dynamics, 
and chemistry in great depth-literally and figuratively-as well 
consideration of how climatic and light factors could influence 
rooting patterns. 

Under good soil conditions, tree roots will grow as deep as 50 
feet (15 m; Perry, 1989), and comnionly grow to depths exceed
ing 10 or 12 feet (3 or 4 m) when they can and when the right 
species are present. Researchers have found apple tree roots ex
tending deeper than 12 feet, though some authors claim apples 
are shallow-rooted. How do these findings fit with the other find
ings that most roots lie within two or three feet of the surface? 
Are these deep roots as unimportant as some authors suggest? 

Deeply rooted trees do it better 
A. T. Sweet did a lot of digging in his day. In the late 1920s 

he spent several years assessing apple orchards on different soils 
in the Ozark Mountains of Arkansas and Missouri, and then later 
in western New York. Oskamp. and Batjer complemented his 
work with ex.tensive investigations in New York a few years later 
(Sweet, 1929; Sweet, 1933; Oskamp and Batjer, 1932; Oskamp, 
1933). They all correlated the productivity, health, and longevity 
of apple trees with the characteristics and layers of the soils in 
which the trees grew. They found that most apple roots grew in 
the upper soil horizons. However, trees able to send even a small 
portion of their roots into deep, aerated, moist-but-not-wet soils 
grew larger, survived longer, produced more, and produced more 
consistently than trees growing in soils with a limited rooting 
depth. The deeply-rooted trees withstood the vagaries of weather, 
insects, and disease more effectively because they had access to 
more resources (water and nutrients), were able to store more re
sources in their deep root systems, and may have been able to 
grow roots all winter in the deep soil layers. They probably also 
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suffered less competition, as well, since these monoculture · 
plantings of nonmingling trees surely created stress if the trees 
couldn't avoid each other and meet their needs simultaneously. 

An interesting support to these results is that researchers have 
found that at least some deeply rooted trees can practice "hydrau
lic lift" during a drought: the tree pumps water from its deep 
roots up to its shallow roots and the soil around them at night, 
and then draws on these reserves during the day (Glenn and 
Welker, 1993 ). Since we know that all roots, not just fine roots, 
absorb water and nutrients, then deep roots too, must serve these 
needs. "The deeper portions of the root system are often particu
larly active as the crop approaches maturity. Nutrients absorbed 
by them may produce a pronounced effect both upon the quantity 
and quality of the crop yield" (Weaver and Bruner, 1927). 

So, it appears that deep soils are important for healthy, pro
ductive trees even though most roots grow near the surface. Deep 
soils allow deeper rooting, therefore better nutrition and moisture 
supplies, hence higher and more stable yields, healthier and 
longer-lived trees, and better nutrient cycling for the whole sys
tem. Shallow soils have the opposite effects, and trees planted in 
them need more horizontal space to reduce competition. Research 
supports the supposition that manually deepening shallow soils 
before planting trees offers major benefits (Atkinson, 1980b). 6. 

Dave Jacke is primary author a/Edible Forest Gardens, a two
volume book covering forest garden vision, ecological theory, de
sign, practice, and plant species due out this summer ( see 
edibleforestgardens.com or chelseagree11.com). He is a long-time 
pennaculture student, teacher, and designer from Keene, NH 
(dave@edibleforestgardens.com). Eric Toensmeier, smallfarm 
tTainer and manager and edible plant enthusiast extraordinaire, 
lives in Holyoke, Massachusetts (toensmeier@hotmail.com). 
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Broadscale Agroforestry 
Ten Years On ... 

It is noble to resist, to fight for our rights and defend 
nature-even if to merely provide hope or a Utopian 
model in the face of a defeat. -Jan Lundberg 

Mark Shepard 

MOST OF HUMANITY'S calories and protein come 
from annual grains-even meat is effectively an an
nual, as livestock eat most of the world's grain. With 

half the human race living in cities, the staple foods for these 
people must grown on farms. There simply isn't enough sunlight 
falling on Chicago, Dallas, London, or Bangkok to feed the hu
mans who live there. What is pennacul-ture's answer to this 
problem? How can we produce staple food crops in pennanent 
agricultural systems as a farm enterprise? These questions arose 
in 1993 during a pennaculture design course at Central Rocky 
Mountain Pennaculture Institute, and stimulated the founding of 
New Forest Fann (NFF) in southwestern Wisconsin. The past ten 
grueling years have been a path to discovering answers to these 
dilemmas (see PcA 40, 49, and 50). 

Disturbance and renewal 
Before European settlement, this land was a mosaic of oak-ha

zel savanna, sbrubland, and prairie. Then began 100 years of 
cropping, including small grains, hay, hogs, sheep, and of course, 
the cow. A century ago, nearly 400 people lived within a seven
mile radius of this place; they sustained five small-scale cheese 
and butter creameries. From the 1930s large-scale, specialized 
agriculture began displacing self-reliant family fanns. Tractors 
became more common and more powerful. Farm consolidation
' get big or get out'-was the order of the day. Smaller farms 
were bought out by highly-leveraged neighbors; people left for 
the cities. The trend continued with such vigor that by the 1980 
the nearby town of Ash Ridge was home to a mere five souls. A 
once-diverse ecosystem had become so thin that it no longer held 
niches even for humans. 

A distinct change began in this region when 'back-to-the
landers' sowed seeds of a new culture and agriculture in the 60s 
and 70s. The hills and 'coulees' of SW Wisconsin were great for 
hiding hippies, but not for broadscale, flatland agriculture. The 
region grew great grass, however, so organic dairy and vegetable 
fanning began to flourish. By the midl990s people began to con
sider the fledgling organic movemenran industry. Organic Val
ley, the nation's largest farmer-owned organic p_roducts coopera
tive, was born in these hills. It was into this changing culture that 
the partnership Xylem, Phloem, and Pith moved in 1994 to create 
a pennaculture farm. Of this original partnership, only the 
Shepard family remains. 

Exploring diversity and cash flow 
The above history was critical t9 the unfolding of New Forest 

Farm. We wanted to create a farm that imitated nature as closely 
as possible. If this land had always been prairie, savanna, and 
woodlands, then, by golly, that would be our model. In theory, 
we would fit into.nature's plan rather than making nature follow 
our ideas. Natural forces would guide our system. We would imi
tate prairie, shrubland/savanna, and woodland, and we would do 
so with economically-productive plants and animals. 

We planted the first woody crops in 1994, beginning the 'vari
ety trial' phase. The idea was to plant dozens of varieties of the 
major plant species and then ignore them terribly! If a variety 
couldn't survive total neglect, then we weren't interested. We 
were, after all, attempting to pennaculture (verb) 106 acres and 
we didn't have time to baby thousands of plants. Hazelnuts and 
chestnuts from Badgersett Research Co. in Minnesota proved to 
be the most cold-hardy, disease-resistant, and productive at this 
location. Tiny, greenhouse-grown nursery stock and limited sup
ply posed unique challenges, but there was no doubt about it: 
Once established, these plants ROCKED! As a result, the main 
woody crops we use today are hybrid bush hazelnut, hybrid 
chestnut, and apples. The farm grows dozens of other woody 
crops too, but these three legs hold up the economic stool. 

At one point, we had 119 apple varieties growing here. All 
were planted as rootstocks and grafted by hand. Not only were 
we interested in growing apples (and pears and ... ) with no 
chemical sprays, we wanted to grow fruit with no sprays at all. 
With 119 varieties we hoped to increase our chances of finding 
the most pest- and disease-resistant varieties for this Jann. 

In the meantime, we had bills to pay! We couldn't afford to 
plant trees and wait years while they grew; we had to earn a liv
ing. Likewise, we couldn't afford to plant everything at once, so 
we worked little by little, year after year, for more than a decade. 
This has given us an experience I believe many in pennaculture 
lack: we have implemented a design over many years. 

Our primary income is from sales of certified organic produce. 
Through the years we have grown everything from cilantro to 
peppers, eventually settling on a system that fits the seasons and 
our labor availability. We sell all our produce to wholesale mar
kets through Organic Valley. We have grown from 3 to 12 acres 
of produce; we now manage about four acres each year. The first 
perennial produce established was a half-acre of asparagus in 
1996. This proved to be an outstanding move. 

Alleycrops and furry pests . 
Once we determined which woody plants worked best on this 

farm and which fit the seasonal workload,,we began to expand as 
we could. We increased asparagus to 2-1/2 acres in an alley-crop- · 
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ping system with Badgersett chestnuts. We planted the chestnuts 
in rows 30 to 40 feet apart with asparagus beds in the alleys in 
between. Looking at our asparagus 'field' today it takes a strong 
imagination to see that it is actually a young chestnut forest. In 30 
years, the chestnut crowns will not quite touch over the center of 
the alleys, allowing light to reach the ground. We don't know 
when the shade cast by the trees will interfere with asparagus 
production, but when it does we will shift to a more shade-toler
ant crop or graze the system. 

We also grow annual produce in alleys, some beds between 
hazel rows, others between chestnut rows, and most between 
apples. This arrangement does pose some challenges for planting 
and maintaining the annuals, and it brings pestiferous little rab
bits and ground squirrels closer to our cash crops, but so far we 
have been able to mitigate these negative effects. 

One interesting example of an unexpected negative synergy 
was in our 'acid-loving' polyculture. We planted a white spruce 
and Korean nut pine windbreak (about 200 plants) north of the 
house. We put blueberries between the spruces and pines, and un
der the blueberries we planted strawberries. The blueberries had 
just begun to produce, and yields were beginning to get exciting 
when the evergreens got large enough to provide rabbit shelter. In 
one winter, rabbits mowed nearly 400 blueberry plants to the 
ground. We have since protected the blueberries with plastic tree 
guards, and they are recovering. We also pruned up the lowest 
branches of the evergreens to eliminate cover, using the greens 
for Christmas ornaments and mulch. 

Care-free apple guilds 
The apple 'orchard' began its second phase as well. It was 

easy to discover which trees were susceptible to pests and dis
eases. Those that didn't thrive under neglect were coppiced and 

New Forest Farm seen from the sky. 
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regrafted to varieties that did well. This method of orchard estab
lishment is more labor intensive than usual-once the trees began 
show us what they could do, we removed most of them! 
Regrafting has been time consuming, but the remaining orchard 
consists of nearly a dozen varieties of virtually care-free apples. 
Low maintenance also arises from the fact that apples aren't the 
only crop. The system includes grapes trellised on pears in front 
of apples over daffodils, iris, and comfrey in front of cU1Tant be
tween Siberian pea, hazel, and rugosa rose. 

We have increased the hazelnut 'savanna' to nearly 10,000 
plants. What was once our biggest hayfield is now a brushy prai-

. rie of young hazelnut shrubs, grasses, and prairie flowers. Hay is 
a poor money-maker, so it was small loss to talce the field out of 
production. The biggest crops coming from the hazel savanna to
day are chopped forage for livestock (mowing the grass helps the 
hazels grow faster) and mulch, as well as honey from the wild
flowers. Entry into the hazelnut field is timed by the flowers-we 
mow the alleys after a particular species has set seed. Throughout 
the seasons, the hazelnut savanna is a changing mosaic of flowers 
blooming, flowers setting seed, and mowed grass. If we had the 
time and the cash for seed, we would plant the alleys between ha
zels with specific prairie flower species and harvest seed for sale. 

Silvopasture for cattle and hogs 
Livestock are extremely important for nutrient cycling, grass 

mowing, excess produce disposal, human food, and cash sales. 
We graze cattle and hogs in rotation through various woody 
plantings from their main paddock close to the house. At differ
ent seasons, the livestock graze between rows of the apple tree 
guild, in the alleys of a walnut polyculture (grapes trellised on 
walnut trees with raspberries in the row and plums between each 
walnut tree), and in the oldest chestnut planting. We limit the ani
mals' access to the tree crop areas to discourage browsing and 

limit soil compaction. The hogs 
are rather stylin' because they're 
into body piercing! They wear 
designer rings in their noses so 
they graze rather than root in the 
ground. Maintaining high quality 
pasture is important here, not 
'free' plowing. 

The livestock's main pad
dock is a glade with widely
spaced trees, including hickory 
(two species), black cherry, mul
berry, and apple. If you walk 
through the main paddock you 
will find no fruits or nuts on the 
ground-as soon as food falls 
from the tree the pigs race for it! 
Our grass-fed, nut-fattened pork 
is in high demand. 



Drought pushes water collection 
Water collection has been a major focus in the past few years, 

because 2003 and 2004 brought severe drought, with 10 inches 
and 20 inches below normal rainfall, respectively. Where we had 
previously installed water-collecting swales there was very little 
mortality. Where we had not built swales, tree mortality was sick
eningly -high. Periodic drought has been a driving force that 
shaped the prairie/savanna mosaic in this area. Selecting plants 
adapted to this climate regime is one way of fitting the natural 
pattern; mitigating the effects of drought with soil-stored water is 
another. 

Throughout the landscape we are digging small water-collect
ing ponds. We call them 'pocket ponds' because they hold only a 
little pocket of water. These imitate the 'pit and mound' land
fonns caused when ancient trees blow over in storms. These 
pocket ponds are ephemeral wetlands, existing for only a few 
weeks in the spring, but they are significant as the primary breed
ing grounds for several species of salamanders and frogs, espe
cially our favorites, tree frogs. In a woody crop, tree frogs are in
credible pest-control allies. They are one of the few predators of 
plum curculio, a major nuisance for organic fruit growers. 

When constructing pocket ponds, we begin low in the water
shed and work upward. This is backwards (short-term) for maxi
mum soil-water storage, but is significant for luring tree frogs to 
the ridgeto~s. We dig ponds (some as small as 3 ft/1 min diam
eter and a foot deep) in a chain up the hills, to connect with a 
chain of ponds coming up the other side of the ridge. We are cre
ating tree frog habitat that criss-crosses all of our upland woody 
crop zones. We have a dozen or so of these ponds with more to 
come. We get catastrophic summer thunderstorms with lots of 
sudden rain, then long periods without. Whenever more than 1.5 
inches/4 cm fall, the pocket ponds fill with water which soaks 
into the ground. Whenever we get rapid snowmelt or rain on fro
zen ground these ponds brim with absolutely precious water. 

One expected result of this pond-making is re
creating springs. The region's abundant natural 
springs were one reason westward-moving farmers 
settled here. After deforestation and the plow, only 
the big valley-bottom springs remained. Many of 
these are now contaminated by herbicides or 
Coliform bacteria. At two locations on our farm, 
springs have reappeared! They don't last all sum
mer, but we hope they will eventually. With tens of 
thousands of additional gallons of water stored in 
the soil, it's bound to show up somewhere. 

Another place where the stored water shows up 
is in the trees. We have observed that water-collect
ing swales enhance the growth of trees downhill. In 
the apple-orchard guild we dug swales above every 
third row of trees with a 1-bottom plow in 1997. 
Water soaking in since then has made a difference 
in growth. The trees below the swales are bigger 
than those not beneath a swale. 

"Fattening" the farm 
New Forest Fann is now entering its third major developmen

tal phase. Variety trials and establishment have given way to the 
expansion of woody cropping systems, and the system is begin
ning to bear fruit, literally. Now that the major woody species are 
in place and beginning to bear, 'fattening up' the system is the 
next big step. Between, under, next to, and behind every woody 
crop plant we need are planting other perennial crops. Raspber
ries, plums, and grapes, for example, with the walnuts; daffodils, 
iris, and comfrey among the apples. This is extremely labor inten
sive since mechanical transplanting is no longer possible. 

Another major development is the construction of storage, 
value-added, and retail facilities. New Forest Fann produces tons 
of food, so we need to store it before it gets onto a truck headed 
for your local co-op. Hazelnuts need husking, sorting, sizing, 
cracking, and cleaning. Chestnuts, apples, and other produce need 
storage at optimal temperatures before delivery to market. 

In addition to selling a 'commodity' crop (asparagus, hazel
nuts) we plan to create value-added products: Hazelnut butter, ha
zelnut candies, peeled chestnuts, purees, and apple cider, both 
fresh and fizzy. Toward this end, a large packing shed and retail 
space is currently under construction, and we are one year into 
the permitting process for our hard cider winery. 

The future of permaculture farms 
Many may not believe it, but the future of farming-and I 

mean the large-scale production of agricultural product-lies 
with pennaculture. The evolution of life on earth can't be wrong. 
The native ecosystem optimizes nutrient cycles to the site condi
tions; plant succession shows us the proper crop rotation; pest 
and disease control are taken care of according to the laws of 
population ecology. The natural system is dynamic, adaptable, 

Hazels (left) and chestnuts. 
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and provides a model for the sustained production of biomass. As 
more and more fanns pennaculture (verb), it will be seen that this 
approach is more profitable over the long-tenn. Input costs decline 
over time. Fuel and equipment costs for tillage shrink to near zero. 
Wastes become fertilizer or fuel for another part of the system. 

anywhere! And start your permaculture farm. Bring your prod
ucts to farmers' markets, start a pennaculture CSA And get the 
word out. Here is an innovative agricultural teclmology showing 
the future of food production. Get involved now. Be a leader in 
your field! Then plant that field with hazelnuts and chestnuts and 
walnuts and cattle, or macadamias and almonds and chickens and Large-scale industrial agriculture eventually 'woke up' to the 

success of organic agriculture and after a short period of 'wait
and-see' has jumped into it in a big way. As more and more per
maculture farmers demonstrate success, the next shift will come. 

pears and guineas and sheep and... !:J. 

Mar k Shepard is the owner/operator of New Forest Fann in 
Viola, WI and the owner/manager of Forest Agriculture Enter
prises, an agroforestry and pennaculture consulting and tree 
planting business. Tapes of many of his workshops are available 
through Resourc e Express. He can be contacted at 
mailto.forestag'@m)11t.net forestag@mwt.net or 608-627-TREE .. 

Niches for people 
Joel Salatin, of Polyface Farm in Virginia, wrote an article 

titled "People Fertilizer" for the Winter 2004-5 issue of Acres 
USA. This i s not a reference to using sewage sludge as crop nutri
ent, nor does he advocate the shredding and 
pelletizing of environment al and social-justice 
activists into a balanced soil amendment. 
Salatin speaks of the need for more people to 
be involved on the land, with the land. 

This piece of Earth called New Forest Farm 
was once a rich, diverse ecosystem supporting 
a myriad oflife for millennia. In a mere 150 
years the land was ravaged - forests cut, prai
ries plowed, springs dried up. Devastation of 
the ecosystem led to the loss of niches. Large 
predators were the first to go, but eroding di
versity has left no room for anything other 
than a soybean. The people have left too. 

Permaculture farming systems can restore 
ecological functions. We have created niches 
that didn't exist ten years ago. Where I may 
be interested in apples for hard cider, out in 
my orchard someon e else· could run a cut
flower business. Where I might need a half
dozen cattle for home use and private sale, 
someone else could be grazing a hWldred, 
closer to the carrying capacity of the whole 
farm. Meanwhile another grower may have a 
4- to 12-acre CSA, a shopkeeper could staff 
the store, a woodworker could make wood 
products out of apple, chestnut, hazel, and 
walnut, and so on. By applying permaculture 
design to farms we create opportunities for 
others to return to the rural economy, and not 
as 'interns' Oegal slaves) or 'employees' (le
gal subjects to the employer/king), but as 
equals, another farmer sharing another niche 
within the ecosystem. Who knows how many 
profitable, independent farming enterprises 
could exist on the same farm? 

Pennaculture and especially permaculture 
fanning needs people. It needs you. I whole-
heartedly encourage the urban and suburban 
readers of this article to connect with other 
permaculture activists and get something in 
the ground! Permaculture a site somewhere, 
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Rick Valley 

I BEGAN GROWING BAMBOO as a commercial venture 
just after I first heard pennaculture defined. Intrigued · 
since I first saw subtropical bamboos at the Sarasota Jungle 

Gardens in Florida, my acquaintance with it was renewed when I 
moved to Oregon in '73, and was intensified while living and 
traveling throughout Central and South America in the second 
half of the '70s. 

There are thousands of bamboo species and varieties. In North 
America people are often either extremely enthusiastic about 
bamboo or fearful of it because 'it takes over.' In the temperate 
climate in which I live the larger species of bamboo are all 'run
ning' types with spreading rhizomes, which are the invasive 
'roots' that people complain about. Though I grow some interest
ing 'clumping' species, here I'm going to focus on my experience 
using running bamboos in permaculture land-use zones 3 and 4. 

Seeking companions 
As I began my bamboo nursery, I was also merging my own 

experiences with pennaculture ideas. This (dispersed) community 
provided support and helped me expand my understanding of 
plants and their contexts. I asked the few in my circles who knew 
about bamboo which plants might be good companions for it. I'd 
not internalized the permaculture idea of guilds yet, but realized 
that bamboo, a grass, needed nitrogen, so I began looking for ni
trogen-fixers to go with it. George Gonzales told me that Scotch 

broom (Cytisus scoparia) was a good nurse plant. But broom 
seemed a bit small and sun-loving to persist for long in a grove of 
bamboo. However, a local nursery catalog said great things about 
black locust (Robinia pseudoacacia), so I planted ten of the latter 
on a rough 30 ft. spacing among my bamboos. 

I often luck out on first guesses. Although many thought it un
pleasant to work among the thorns of the young growth on the 
black iocust, I loved the taste and heady scent of the blossoms, 
and the bamboo growing with locust never showed the yellowish 
leaves that indicate a lack of nitrogen. I started pruning the locust 
upwards, and learned by observation not to cut it back to the 
trunk in one pruning, as this provoked weak suckering growth. 
Rather, I headed the lower branches back until they were suc
ceeded in dominance by higher branches. After the tree didn't 
n~ed a branch any more, I'd take it off. My one attempt to speed 
the process of decay by chipping trimmed locust branches was a 
bloody mistake because of the thorns. I decided quickly that it 
was better and almost as fast to let them rot on the ground. I 
could reduce a big.pile could by 'chopping slaw' with a machete 
until the branches were short and laid flat. This process increases 
cut edges and reduces air circulation through tbe biomass, 
thereby increasing moisture retention and speeding decay. 

In ten years I was thinning the locust trees. Of course, they 
would immediately send up suckers, and in fact put suckers up 
anywhere I cut a root when digging a bamboo for sale. Suckers 

only survived in the sun at the edge of the 
plot or in a canopy gap within the grove, 

, however. Most languished, etiolated and 
floppy, until stepped on too many times or 
bitten off by a deer. I now feel confident 
that I can remove a locust anytime it 
crowds the bamboos too much, and start 
new ones by cutting roots with my spade 
almost wherever I wish. The few remain
ing original trees are now, 24 years later, 
too big for me to reach around. They were 
one-foot tall when planted. 

Black locust wood proved an ideal 
complement to bamboo; highly rot-resis
tant, it makes good posts for bamboo 
fencing. I usually split freshly-cut locust 
down to halves and quarters and hew off 
the nonresistant sapwood as soon as I can 
after harvest. Used outdoo!s, it lasts better 
than the now illegal CCA-treated toxic 

At left, a red q[der pruned to give the bamboos light grows mushrooms on branch stubs, 
with prunings as mulch. The black locust at left is pnmed high and kept tn a single trunk. 
At the sunny edge (right), bamboos havelower branches and raspberries grow. 

lumber. 

TREE CROPS AND TREE GUILDS • MAY 2005 35 



Carving a native niche 
In a later nursery plot I decided to try alders as a nitrogen-ftJt : 

ing complement to the bamboos. Rather than associating with 
Rhizobia bacteria that fix atmospheric nitrogen in the roots, al
ders associate with Frankia species, a group of actinomycetes or
ganisms (kind of a mix between fungi and bacteria) that also fix 
nitrogen. Alders grow quickly and are known for improving soil. 
Unlike locusts, they have a dense leaf canopy, and the wood rots 
eusily. The red alder (Ab111s rnbra) is native to my area of Or
egon, so for planting stock I was able to walk over to a recently 
abandoned logging road and pull up all the seedlings I needed 
from a place where they w·ould never be allowed to mature. 

That particular nursery plot had been a strawberry field laden 
with phosphate fertilizer. The alders loved the excess phosphate, 
und what had been a plot low in organic matter and nitrogen rap
idly shifted to one rich in both. In no time at all I saw the alders 
begin forcing the bamboo to move away from their shade; I 
wanted to avoid the situation I had seen develop at Aprovecho In
stitute where bamboo had been planted into openings cut in alder 
groves. There, the alders had closed over the bamboo and nearly 
shaded it out before they were cut back a second time. 

To avoid drastic shifts from shade to sun, I began lopping 
branches off the alders wherever they crowded a bamboo. As the 
alders grew taller (80 feet in that spot wasquite possible) I started 
cutting off tops as soon as they threatened to grow too big for me 
to manage with my pole saw. You can perhaps imagine the weird 
~rnt of trees they became-models of pruning horror. Instead of 
removing whole branches I would cut back to a living side 
branch so the main stem wouldn't die. Even i( they looked 
gnarly, they furnished excellent nest sites for birds, and yielded 
ample mulch, some firewood and mushroom logs, and material 
for my children's forts. Occasionally one secondary trunk would 
die and mushrooms would grow on it whlle the tree lived on. Af
ter a few years I learned to prune so that the tree became its own 
ladder, and I needed the pole saw less often; I would just prune to 
make a structure that was easily climbed. Weird candelabras and 
multi-topped trees resulted, with great stubby branches oddly 
spreading over open ground to shade areas that bamboo did not 
occupy. I also tried to make hunting perches for owls and 
other raptors, who were my allies in keeping the rodents 
in check; rodents in general like to eat bamboo. 

A whole system emerges 
I brought in as much mulch as I was able, including 

leaves from city yards and sawdust from a nearby mill. 
The leaves contained many nuts and seeds, and other nuts 
arrived airfreight by blue-jay-mail, including Juglans ni
gra and J. regia, (black and English walnut), Quercus 
robur, Q. nigra, and Q. palustris (English, black, and pin 
oak), and Ginkgo biloba (ginkgo). My impression that 
walnuts grow best when seeded in place was confirmed. 
A bit of mulch seems to be all they need; down goes an 
incredible taproot and up they grow. Having them among 
the bamboos meant they were stretching for light and so 
grew tall and straight with very little pruning. The first 
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black walnuts were on the tree in nine years. I had already ob
served more tban once that bamboo behaves like just about any 
other grass around walnuts; they thrive in each other's company, 
so I was not concerned about black walnut suppressing the bam
boos with allelopathic root exudates. I was sure that I had created 
a system which would outlast its function as a nursery, and once I 
was done propagating bamboo there it would yield bamboo poles 
and shoots, nuts, and ultimately high-value timber. 

Bamboos are a great partner with trees for several reasons. A 
fine aspect of bamboo is the short time to harvest. Nursery-stock 
divisions can be taken from years 3 to at least 15, and that bridges 
much of the gap between first plantings and tree crop harvests of 
timber and nuts. Bamboos are also resilient; many times I've 
dropped big branches or full trees on them and been amazed at 
how little damage they sustained. One challenge in designing any 
agroforestry system is to place the trees and other elements in 
such a way that harvesting remains economic. 

Bamboos, especially running types, find spaces that need to 
be filled. They seek out underutilized sunshine; there's no need to 
move them there yourself. Bamboo is great at sensing a nutrient 
gradient and moving to the sweet spots too. Bamboo will move 
right in on a rotting tree stump. At one place I l_ived, the lot was 
bordered by a tall hedge of Port Orford Cedar (Chamaecyparis 
lawsoniana). Port Orfords are woefully vulnerable to Phytoph
thora root rot. While living there, I watched the cedars die back 
domino-style, one by one. As soon as I established bamboos next 
to the hedge, however, clusters of especially large bamboo shoots 
would pop up around the base of each newly dead tree. 

Animals in the mix 
I used my understanding of permaculture to analyze possible 

interactions between bamboos and animals. 'The first interactions 
I encountered were negative, with rodents wreaking havoc. I've 
had to deal with voles, gophers, rabbits, nutria, beaver-you 
name 'em! Of course, everyone knows about bamboos and pan
das. The American bamboo Arundinaria gigantea is critical for 
for endangered warblers in the Southeast, as well as to the pas
senger pigeon and the Carolina parakeet (both now extinct). It 
still is vital to the canebrake rattlesnake. 
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I also found many references to bamboos being used arounc! 
the world for fodder. A friend in Hawaii was cutting bamboo to 
fill containers to ship to Seattle. For expediency he would harvest 
the clear, straight lower length of the canes, and toss the branchy 
tops over the fence to cattle in an adjoining field. Soon the cattle 
came running over anytime they heard him fire up the chainsaw 
to begin cutting. When another friend in SW Oregon had bamboo 
leaves analyzed for protein content at Oregon State University, 
the level of one sample came out at 14%, which is pretty good. 
Another friend tells me she can't feed bamboo to her horses be
cause they get too fat! 

I once offered to design and install a system for a small feed
ing paddock on a ranch near Hood River, Oregon, where nitrate 
runoff was impacting salmon in the river. Bamboo would absorb 
the runoff, and the cattle would be fed with the trimmed 
branches. There was a nearby market for poles to mark roads and 
trails at a ski resort. This looked like a nice product diversifica
tion with good nutrient cycling, but the owners were afraid the 
bamboo would 'take over.' Is there perhaps a karmic problem 
here? Why would Americans be worried about aggressive aliens? 
A similar smaller-scale system we installed below a drain from 
the dairy barn at Linnaea Fann during a permaculture workshop 
on Cortes lsland, B.C. has performed well (see figure below). 

A series of observations and more got me thinking about bird 
interactions which might be possible with bamboo. When I saw a 
friend's suburban chicken coop in Everett, Washington, I was im
pressed by how content the chickens were (see figure previous 
page). He simply threw all his copious 'yard waste' into an enclo
sure planted with a running bamboo. The roof of the coop added 
rain water, and the bamboo kept the chickens sheltered from air 
attack by hawks. Then [ heard about peafowl/bamboo interac
tions. Peacocks were reported to eat bamboo shoots at the Seattle 
Zoo, and a keeper from the Portland Zoo threw yard waste and 
cut bamboo branches to her enclosed peafowl, mucking out the 
yard once a year and spreading the processed material around her 
bamboo nursery. Later I saw my friend Anne Schwartz (you can 
see her delivering strawberries to Simon Henderson in the Global 
Gardener video) using her weeder geese to clear grasses in her 
husband's bamboo nursery in Rockport, Wash. 

Bamboo: Phyllostachys decora 

Virtues of running, fungi, and mulch 
The ability of running bamboos to move about over time 

means that you can start planting where you already have good 
soil. As you improve the surrounding soil and eliminate weeds, 
bamboo can move into the new areas. In another article, I de
scribed in some detail a potential system that used chicken trac
tors to eliminate established turf grasses, then followed these with 
bamboo and free-range chickens for egg production.' I've worked 
with all of the elements of such a system, and if all were func
tioning together you could convert open pasture to a diverse poul
try/tree crop silvopasture while making incmµe. 

Fungi are another important part of the bamboo guild. Early 
on I started using tree-service wood chips as a mulch because 
they were free. Unwittingly I had stumbled onto perhaps the best 
bamboo fertilizer possible. The more I hear Paul Stamets (of 
Fungi Perfecti) talk, the more certain I am that this is because the 
chips foster rapid fungal growth. Bamboos are generally mycor
rhizal species, and mushrooms are commercially produced under 
and in bamboo groves throughout the Orient. I have also both 
purposefully and inadvertently fostered various edible and educa
tional fungi in my bamboos. Recently a friend was surprised 
when I predicted that chips used to mulch a path next to a bam
boo clump would cause the bamboo to grow into the path rather 
than away. It took only one season for fat new canes to appear 
there (see also: Ramial Wood Chips, a report by Celine Caron, 
Pennaculture Activist, #32, page 22). 

Bamboo culture (in all its aspects) is very new in the Pacific 
Northwest, and my own experience is still limited, but the possi
bilities are large and exciting. We have much to learn about bam
boo agroforestry from Asia, where humans literally evolved with 
bamboo. I mean to say, humans worked with bamboo in Asia be
fore we were Homo sapiens . .. And, yes, I've got a book under
way, if I can ever get back to it. But it's propagation season now! 

~ 

Rick Valley is a permaculture designer and teacher with a whole
sale bamboo nursery and a landscape contracting business. He 
lives at Lost Valley Educational Center where he is land steward, 
and will be teaching in the summer ecovillage and pennaculture 
program. Lost Valley Lane, Dexter, OR 97431 (541) 602-1315 

1. Rick Valley. 1988. 'Bamboo in Permaculture Design.' 
Permaculture Activist IV: l pp 8-11. 
2. Rick Valley. 'Northwest Experiences In Bamboo 
Agroforestry.' Bamboo and The Pacific Northwest: Proceedings 
of the 1994 Pacific Northwest Bamboo AgroForestry Workshop. 
Gold Beach, Oregon. 
3. Rick Valley. 1997. 'A Polyculture For Rapid Grove Establish
ment: Bamboo.' PNW97 Pacific Northwest Bamboo 
AgroForestry Workshop. Port Townsend, WA. 
These three papers are available as copies from the author. 

My favorite bamboo rc.{erence: 
Koichiro Ueda. 1960. Studies on the Physiology of Bamboo With 
Reference to Practical Application. Resources Bureau, Science 
and Technics Agency, Prime Minister's Office, Japan. 
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Wondrous Willow, Copious Coppice 
Don Tipping 

OVER THE YEARS I have managed to wear out my 
share of five-gallon buckets. I marvel at their multple 
uses and sometimes wonder how could we survive 

without them? Well, the answer is simple: baskets. Not the made
in-China, thrift-store variety; but the make-it-yourself or trade
with-your-neighbor, handmade-from-carefully-tended-coppice
stools type. Basketry and plants which bear useful fibers or 
shoots once stood at the forefront of traditional tribal or commu
nal ecological knowledge. However, with the proliferation of pe
troleum-based alternatives available for free or very cheap, few 
of us bother to Learn the subtle nuances of working with tradi
tional materials and plant technology. 

I have become enamored with willow (Salix spp.) and other 
hardwood tree species that resprout 
readily when coppiced. Coppice (as 
a verb) refers to the practice of cut
ting down or back any tree or shrub 
which will resprout from is own 
roots, generally hardwoods as most 
conifers will not re-sprout. Nor
mally the copse (a noun meaning a 
stand of coppiced plants) is cut back 
in the dormant season when the 
roots hold most of the plants' sap 
reserves. However, you can coppice 
when a tree is in leaf if the limbs 
are for animal fodder or splint
working. Many indigenous peoples 
used fire in lieu of loppers or other 
metal tools to create coppice stools. Fire has the added advantage 
of controlling many pests which degrade the strength or appear
ance of the shoots. This practice most likely developed from re
peated observations of ideal basketry and fiber materials growing 
in areas which had experienced a lightning-caused fire the previ
ous season. 

After the forests of Europe were cleared for agriculture, a for
estry model known as "coppice with standards" developed. This 
involved allowing a stand of coppiced trees to grow in 9- to 25-
year harvest cycles under a scattered canopy of "standard" trees 
grown for timber use. As the standard trees were harvested, new 
seedlings or stump sprouts were allowed to grow to replace them, 
all the while keeping the coppice cycles going in the stand below. 
If managed carefully, this system can ensure perpetual forest 
cover and yield a multitude of different woodland products and 
services as long as attention is given to canopy closure, nutrient 
cycling, and protecting new shoots from browse by animals. 

Curiosity and craftiness 
My experience with creating coppice s:ools (a.k.a. stumps) 

began haphazardly as I mowed the alleys in an orchard, inadvert-
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ently cutting down small willows and cottonwoods (Populus 
trichocarpa) to keep the area open for sprinkler irrigation. Even
tually I noticed the uniformity and straightness of the persistent 
resprouted shoots. The shoots (also known as rods or withes) also 
had smooth, brightly-colored bark in hues of yellow, green, 
purple, red, and orange, even though the original stems could be 
dull gray. My interest in basketry was piqued and I began to har
vest willow shoots for basketry during the slow lull of winter 
when their leafless form really stands out. As I began to amass a 
store of bundled willow shoots, further observation of these wil
low copses helped me appreciate their role as a pioneer species; I 
saw how they could be a valuable tool for a would be 
permaculturist creating multistoried forest gardens. 

Willows and a few 
other species have become 
an important element of our 
plantings in orchards, pond 
aquacultures, livestock sys
tems, living fences, and 
stream restoration projects. 
We have become accom
plished willow basket-mak
ers, having outfitted our 
homestead with a variety of 
harvest, storage, ~d pack 
baskets and baskets for our 
farmers' market vegetable 
stand. Baskets have pre
sented themselves as a de-

sirable trade item in our community. Walks through the forests of 
our region tum into impromptu gathering as we discover a 
resprouting bigleaf maple (Acer macrophyllum) or a section of 
roadside trees cleared for power line right-of-way that has created 
a bevy of basketry material. Now we are considering how to af
ford the time to develop a bona fide cottage industry from willow 
basketry. 

Coppice plants such as willow fill a unique niche in 
permaculture systems. They serve as pioneer tree species to stabi
lize soil and slow erosion. They produce shade quickly and create 
mulch with their leaves or pruned branches. We have used the 
early prunings from developing copses to create low brush fences 
to control duck, goose, and sheep grazing while providing wild
life habitat and browse protection for seedling trees. These brush 
fences quickly establish living fences if we use stakes of live wil
low, cottonwood, or other species that grow from cuttings to pin 
the fence together vertically. Birds and small mammals relish the 
cover the brush fence creates; they soon plant a potpourri of seed
ling trees through their activities. 

When interplanted with other fruit and nut trees, species like 
willow and red osier dogwood (Cornus sericea) speed crop estab-



lishment through wind abatement, muich production, and their 
roots' ability to loosen soil and pump water to the surface. When 
light competition begins with the main crop trees we can coppice 
them (literally cut them to the ground) and use their branches as 
mulch, basket or fencing mate
rial, medicine, cuttings for new 
plantings, and animal fodder. 
They vigorously regrow the next 
season and produce a new bouuty 
of high-quality resources. 

Willow, hazel (Corylus 
conwta), and dogwood do par
ticularly well for basketry when 
grown on pond edges, in wet
lands, and along ditches or 
streams. However, in our area we 
have avoided managing stream
side vegetation for coppice mate
rial in order to retain as much 
shade and cover along these 
valuable wildlife habitats. When 
allowed ample water and 
trimmed annually, certain willow 
species will produce straight nar
row shoots nearly ten feet long with minimal taper. 

More possibilities emerge 
A few years ago we approached the Bureau of Land Manage

ment (BLM) about developing copses along some of the many 
roads and public forests it administers near our farm. They were 
very supportive and gave us a permit to remove up to 600 pounds 
of material annually for $10. This was an exciting model for de
veloping special forest-product relationships and gaining access 
to public lands, particularly for landless foragers. Fellow "cham
pion of coppice" Tom Ward has developed even more extensive 
relationships with the Rogue River National Forest enabling ac
cess to resources, providing roadside fuel-reduction thinning and 

seasonal work crew forest villages (see page 40). 
We use portable solar-electric netting to rotationally graze a 

small flock of sheep on our farm. It's pretty handy stuff, but, like 
most industrially-produced items of our current material culture, I 

\ 

question how "they" did it be
fore this. Again I come around 
to coppice-craft. We have 
made a few prototype woven
wattle hurdles which could be 
used in place of the electric 
netting. These will remain in 
the prototype phase for now, a 
sad testimony to the economic 
paradigm on whose edge we 
all dance. Although I know 
that coppice fencing is the 
most righteous and ecologi
cally-appropriate approach, I 
can't afford the time, learn the 
skills, and so on to do it that 
way because we still gotta eat 
and pay ~e bills, and spend
ing time with our family is 
priority one. Nevertheless, I 

belie,ve that the ethics of permaculture implore us each to develop 
some of the skills and tools which will prove vital in the post-in
dustrial society which looms ever nearer on the horizon. Further, 
in this age of chainsaw speed and efficiency, it feeds my soul to 
practice an ancient method of forestry in which the noise of my 
tools, the "snip, snip" of loppers doesn't drown out the song of 
bird, stream, wind, and leaf. ~ 

Don Tipping of Seven Seeds Fann is a biodynamic Janner in the 
Siskiyou nwuntains near Williams. OR growing organic vegetables, 
fruits, seeds, and poultry with his family. He is developing cottage indus
try and right livelihood through the economic use of restomtionforestry 
byproducts. Reach him at seven.seeyzyfann@yahoo.com. 
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The Cult14ral Ecology of Multiproduct Silviculture 

Social Forestry in the Shasta Bloreglon 
Tom Ward 

THE FOREST IS A SOURCE of unlimited benefits. Soci
eties that understand the values of the forest will be more 
sustainable. Social forestry, therefore, is the culture of 

forest people. The culture that embraces social forestry lives in 
close identity with its local slopes, glens, and drainages. 

Social forestry is a woven cultural fabric . The well-managed 
ecofore st delivers a surplus of multiple products to a culture that 
uses those benefits in daily life. The economic life is as diverse as 
the forest's ecological mosaic . The human community organizes 
a flow of festivals, rituals, and household practices around the 
seasonal work and materials. The culture's ethics and principles 
support sustainable interaction with the forest. 

Developed social forestries exist in traditional villages. Such 
a seasonal celebration and product-rich life grows over genera
tions . The practices are learned in context and taught by stories 
and apprenticeship. Both the human culture and the forest cont~xt 
are stable, resilient, and healthy. Can we learn to apply the same 
principles to our economic and community lives? The possibili
ties are both culturally enchanting and rationally intriguing. 

The vision 
Imagine how it could be. As we learn to live with a forested 

region we find the best life in celebrating the multiple wonders of 
local knowledge. Our domestic life is rich with goods from the 
woods; our community life is full of festival and celebration. 
Most of our building materials, food, medicine, crafts, and deco
ration are supplied by forest workers, local fanners, land stew
ards, materials brok ers , crafts guilds, and markets. This forest 
culture integrates forest, towns, and farms. Travelers delight in 
traversing regions each different in style relative to the drainage
basin culture based on local technologies and resources. 

We live in small, well-designed, fire-resi stant cottag es built 
with poles, sticks, straw, rock, and clay. We use kitchen imple
ments and furniture from the forest. Our diet is high in seeds, nuts 
and fruit , fish and game. We drink tonics and brew beverages 
frorq flowers, fruit, bark, twigs , and roots. Our local costume is 
colored with our favorite natural dyes. The well-tended forest co
evolves with our stewardship. The human-integrated forest 
reache s the highest levels of diversity, resilience , and stability
clear cuts, plantations, and wilderness have simplified floras and 
faunas in comparison. The springs and creeks flow year round 
again, and the water tables are refilling-we have drought
proofed our watersheds. Wildlif e is plentiful and manag ed to pre
vent overpopulation. The children love the stories and pilgrim
ages at the special seasons. 

Every mansion in the forest -farm interface employs and 
houses a small seasonal village of itinerant bodgers and herb and 
seed folk s (bodger are craftspeople who make turned and carved 
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furniture parts from small wood and coppice). Resident rangers 
and cottagers steward gated backcountry roads. All local people 
agree to the covenants of perennial stewardship and repeatedly 
practice remembering through ritual and cele.bration. 

Evolving social forestry in tlze Shasta bioregion 
In the m.id-1980s Guy Baldwin , Michael Crofoot, and myself 

talked extensively in Davis, California (near the mouth of the 
Sacramento River), about prospects for social forestry in the 
southern Shasta region. We imagined a "neckla ce" of mid-eleva
tion forest properties strung around the headwaters of the Sacra
mento River. These could be occasional-access areas without per
manent development. An itinerant crew would rotate through the 
properties with seasonal work call ed for by the specific circum 
stance. Ultimately, these discussion s led Michael to publish a 
pamphlet about inoculation strategies for nursery and farm, and 
Guy (then publisher of the PC Activist) to write a semina l article 
about seasonal and long-term opportunities for social forestry 
(Volume IV, No. 3, August 1988). Guy manage d to settle in a 

· foothills olive orchard and Michael went off to New Zealand. I 
returned to Ashlan d after leaving D-Q University (1986) and fin
ishing my book, Greenward, Ho! (1990). 

In the early '90s, I sat in on discussions with the Ashland 
Watershed Stewardship Alliance (A WSA) about watershed resto
ration and management possibilities. A unique 1929 Memoran
dum of Understanding gives the city say in US Forest Service 
(USFS) management of almost I 0,000 acres of public lands. 
However, the political process was slow. The unemployed scien
tists at A WSA looking for grants had more patience for endless 
meetings than I. Yet, watershed councils in Oregon, with the sup
port of the Governor's office, have improved salmon habitat with 
streamside shade plantings and riparian corridor assessment. 

We had better luck with the Siskiyou Permaculture Resources 
Group (SPRG, "sprig," our local club), the apprenticeship pro
gram at Tom 's Garden Cottage (TGC), and the Wilderness Char
ter School (WCS) at the Ashland High School. SPRG applied to 
the Ranger District and took stewardship of up to 8 miles of Up
per Tolman Creek Road near Ashland . Up to six TGC appren 
tices learned woodcrafts, built prototypes, did assembly at a local 
bird house and feeder factory, and worked the Tolman roadside 
with the WCS. The WCS used permaculture as a core curriculum 
(still going strong) and designed and developed an outdoor straw
bale classroom space with a vernacular aesthetic created by fenc
ing and natural building using Dougl as fir poles and willow 
wands harvested to reduce fue hazards along iJte Tolman Road. 

· A Southern Oregon University intern also documented 
permaculture at WCS during this period (Chris Runge , 2002). 

In the late '90s we installed a semifonnal garden at 117 High 



Street (photo at right) with woven Scouler 
willow gates and fences along with mad
rone and Douglas fir arbors and other clas
sic pennaculture elements. The Oregon 
State Univ. Master Gardeners Program 
toured the site twice. TGC (0.2 acres near 
downtown) developed for seven years and 
is documented by a master apprenti ce• s 
thesis (TGC, Jacob Squirrel, 1999), a half
hour made-for-TV video, and an instruc
tional slide show. In addition, 80 acres on 
Elk Creek above Trail, OR was docu
mented for government forestry subsidy 
with an ecological forestry plan containing 
social forestry ele ments (Elk, Dancing!, 
1999). Organic farms in southwest Oregon 
increasingly use windbreaks, woodlots, 
and hedgerows . The Southern Oregon 
Woodcrafters Guild annual shows exhi bit 
many native woods that have been cut, 
turned, joined, and polished. 

Wildcrafters and cattle 
Wildcrafters have continuously har

vested medicinal herbs from the fore st. 
The best aboriginal digging grounds were 
quickly cultivated or grazed by colonists 
leaving only tattered stands of edible and 
medicinal native plants. Back country 
ridges where large mining camps sat are 
still empty of all wild foods, medicinals, 
and teas. In the mid '70s, Southwest Or
egon Herb Association (SWOHA) orga
nized many organic herb business pioneers 

Scouter wiflow fence ar 117 High St. 

and set a tone that invited ethical 
wildcrafters to the region. 

Unfortunately, in the early 90's, after 
two decades of renewed harvesting, tradi
tional and family patches were increas
ingly found stripped by uninvited, unsus
tainable takings. A local herbalist in . 
Grants Pass trained folks to harvest big 
and sell wholesale on the global market. 
This most often meant less than one dollar 
per pound to the harvester and led to vora
cious harvesting. Many native plants are 
endangered in this region, so very careful 
stewardship of harvesting is needed. Only 
sacred traditional practices are appropriate 
in Vl'.ildemess. Almost all medicinal herbs 
should be farmed. We have many success
ful herb fanns in southern Oregon. 

Invasive annuals are most often Medi
terranean endemics, and though poten
tially useful for colonizing disturbed soils 
should eventually be replaced with well 
implicated native perennials (i.e., those 
having multiple interspecies connections). 
On the other hand, not only are these Eu
ropean "weeds" readily available, but 
there is long knowledge of their use. Thus 
we are looking at harvesting the yarrow, 
mullein and St. John'swort growing on the 
Tolman roadside. By principle (see be
low), we might stick to value-added herb 
processing (leaving most carbon and nutri
ents in the forest) and to transitional fann
ing on degraded lands with J;>}Oneer herb 
crops such as these useful "1nvasives." 

Of course, cattle consume the most 
forage. Federal grazing leases 
are notoriously cheap and usu
ally destructive, but cattle can 
serve ecological purposes. If we 
gave all cattle full-time human 
oversight, constantly moving 
them to prevent overgrazing and 
water-source fouling, their graz
ing could be beneficial. Herbal
ists could precede the grazers 
and high-grade for seeds, flow
ers, and herbs. Rangers could 
monitor use and flag areas to be 
left alone. 

Nonprofits and-Profits? 
Meanwhile, several local 

nonprofit entities have emerged . 
Lomakatsi Restoration Forestry 
has done major tree and shrub 

plantings and industrial forest work in 
slash-and-bum fuel reduction (nece ssa ry 
emergency procedures, government subsi
dized). They also have a natural -built 
housing demonstration on a covenunted 
land trust. Their tightly-knit crew does 
public fundraising, but their promised fed
eral program funds were recently cut. 
Their ongoing training in indigenous fire 
management and prescribed burning is he
roic and inspiring. They demonstrate big 
success by still being together and busy af
ter at least a decade. 

The wilderness preservation nonpro
fits used to dismiss utilitarian and indig
enou s interests and protested all harvest
ing, but have come around recently. The 
interesting, but now defunct, Rogu e Insti
tute for Ecology and Economy mad e a 
brave attempt to organize and publicize 
green certification, endangered species 
management, forest-industry displaced
worker retraining, and alternative forest 
products. The lack of a good sorting-yard 
system and efficient brok erage proved 
economically crippling, but mixed-specie~ 
log-truck loads were sorted to singl e-spe
cies long-distance loads taken to special 
mills up north. Manzanita bird perche s 
(twisty, smooth red branches) were sent 
nationwide to zoos and collectors. Por
table computer-aided sawmills were dem
onstrated. Locally-processed flooring from 
various species is still brokered in Lhe re
gion with green certification. 

Early in this decade there was a stir of 
interest in business approaches to social 
forestry. First a team associiited with the 
University of San Francisc o tried to orga 
nize a group of local social foresters to 
manage fuel reduction crews in Southern 
Oregon (we refused) . There was federal 
money promised and we might hav e found 
economic rewards through subsidy. This 
new business eventually ended up hiring 
displaced workers at low wages, undercut
ting already-existing local crews. Then 
there were mee·tings with a lawyer and a 
CEO-in-waiting to form a company (Wil 
low Works) and finance multiple-products 
forestry with venture capital. Willow cop
pice for furniture, basketry , fencing, and 
privacy screens was our best shot, with 
other products to be developed. However, 
much upfront research and busines~ i)ian
ning is necessary for such an enterprise, 
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especially if one does not have an immediate moneymaker to 
fund business expansion. The CEO quickly pulled out. 

The sociopolitical realm is now oriented toward conservative 
rights of primogeniture (e.g., first come, first served water rights) 
and private property to the detriment of general community 
health. A helpful transition might be to declare ecological oppor
tunity zones and enable them with eco-rational covenant develop
ment codes, tax-free barter, local cUITencies, catastrophic health 
care coverage, social arrangement tolerance, and local oversight 
of forest planning. As so much of the Shasta region is in public or 
absentee landlord ownership the initial arrangements might be by 
stewardship contracts with rights and restrictions enumerated. 

A slow and piecemeal buildup oflocal entrepreneurial busi
nesses is proceeding and this would benefit from coordinated 
economic development. The State of Oregon has a buy-in-state 
website to connect commerce. A Shasta region organization 
could facilitate trade and certification of ecologically-harvested 
multiple products. For social forestry to be better established 
around Shasta, a coordinated effort will be necessary. The inter
institutional meetings have so far only opened the discussion. The 
next step would be a conference with a call for papers and docu
mented experience. An arena for such a conference could be pre
pared with the display of maps, posters, and story boards to sup
port a design process. Good facilitation is increasingly available 
as folks learn whole-systems approaches. The support of various 
NGOs and activists is available if asked and directed. Indigenous 
peoples can offer tremendous knowledge and example. 
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The chalJenge is to positively envision a social forestry for 
present and future times. We must study traditional human forest 
cultures and use ecological and whole systems sciences to map 
the possibilities. Then we can inspire the various modem institu
tions and interests to arrange a new/old forestry that feeds the 
needs of the forest and the human culture. 

Spokes chart for Willow Works proposal 
The social forestry bubble diagram (below left) shows pos

sible resource streams between forest, town, and associated edu
cational, commercial, cultural, and woodscraft entities. It is a 
map of possibilities. The Field Workflow and Products table (be
low right) shows a sequence of work in the forest over two years 
and illustrates the products and timing involved in manifesting 
these possibilities on the forestry side. Workers in the woods 
must deliver harvested materials seasonally to craftspeople and 
small manufacturers. To work on the social side, business and 
education must inform and support both consumers and workers. 

To set something like this in motion is logistically daunting. 
Parts may stand for a while as separate businesses, but not 
sustainably. Marshalling such a system to task would take unani
mous consent through counsel and the dedication of all parties. 
All entities meet in council to share information and administer 
certification of sustainable practices. Local culture celebrates sea
sonal specialties and vernacular aesthetics (the beauty, color, pat
tern, and tastes of the place where you live). 

Some principles for Shasta social forestry 
I recommend the following specific ecological- and process

principles for sustainable forestry in the Shasta region. Include 
these guidelines as covenants in stewardship contracts, as priori
ties in research and education, and as requirements for certifica -
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tion of products that claim sustainable origins and proc esses. Be
low each principle are examples of compatible actions and ideas. 
• ~ at most the net mr!l'. ~ income in carbon. We 

need all forests accumulating carbon because of global warm
ing. We can improve almost any soil by increasing its humus 
content. Forests are more stable with carbon sinks in the fonn 
of big logs that hold water and soil life during dry times. Some 
forests cycle carbon into the soil witli fungi and soil life (those 
with steady moisture) and some fore sts are fire dependent , 
where excess carbon is periodically bwned off. If the fire stays 
low and on the ground surface, many nutrients cycle back into 
the soil and only some are lost to the air. Thi s is a "cool bum." 

-Single-tree harvesting for high value and milling on-site with 
portable mills helps us export less carbon than the yearly solar 
income replaces . This supports water sponging and mushroom 
cultivation with sawdust and cutoffs. Export products such as 
extracts, seeds, mushrooms, flowers, resins, fruit, and value
added fine woodworking from the forest. Import clean carbon 
from the market visits back to the woods for forest composting . 

-Instead of firewood or charcoal fuel, consider methane from 
Basidiomyceta1 shredded-wood mouldering piles (see below). 

-After high-grading for specialty wood products, mushroom 
logs, and millable logs, some knurly short pieces may be use
fully kiln-burned for charcoal production , resin distillation, and 
to capture the heat and steam- in seasons with good air-circula
tion. Charcoal is easy to handle, is lightweight to transport (for 
the fuel value), and bums cleanly for cooking and spot heating 
(helpful in the smog -challenged winter valleys). 

-Move towards "cool" broadscale burning to recycle nutrients 
and keep high species diversity. Small burn piles may be the 
first step while explosive fuel load is reduced . 

• Close the phosphorus Iruw.: The old soils of western Shasta are 
severely leached of this critical water-borne nutrient. Th e phos
phorous retw:ned by spawning salmon is vital to forests. We 
must create phosphorus-holding ecosystems to retain as much 
as possible . 

-Cool broadscale burning will help cycle some of the phospho
rus held in organic matter. 

-Take down hydroelectric dams that block spawning and raise 
late-season water temperatures. 

-Maintain wildlife corridors from ridge to river for nutrient dis 
persal. 

--Capture town and fann effluent and keep the net tight. 
-Keep plant ramial (twig and tip) and bark tissues on site (these 

are high in phosphorus). Composting nutrient -rich forest mate
rials for export can only be an emergency plan while valley 
fanns close their nutrient loops and replace imported fertilizers. 

• Close ~ value rum currency !.ruwi, 
-Local currencies and barter recycle monetary value within the 

community. Dollars spent at global corporate outlets leave the 
community without reuse. Reappraising true value reduces ad
dictive consumerism and promotes real living. A life based se
curely in family, place,'and social capital earned through rela
tionship is the universal and natural human wish. 

-Trade with other regions by barter also. Global infrastructure 
that supports knowledge-sharing and communication as well as 

necessary exchange of goods should be built with new taxes on 
speculative currency exchanges and other nonproductive gam 
bling such as presently dominates empires. 

-Encourage travel for service and education, as it loops back to 
intercultural exchange and global biological cooperation. 

• The secret to effective fanning and forestry !§ perfect tim
lll&· Part-time remote stewardship often misse s important win
dows of opportunity as the workers are not there at the right 
moment and ongoing observation is weak. 

-Willow and other hardwood coppicing is best done December 
through February. Stumps sprout in the spring from nutrients 
stored over winter in the root mass. The right tools and the 
proper thinning choices will make for better and better wand 
quality and longer-lasting stools. 

-Wildflower emerg ence and song bird nesting happen in spring 
and we should minimally disturb the woods then-no chainsaw 
work. Leave plenty of wildlife trees and no-go thickets in a 
clumped pattern in every woodlot. 

-Bum timing is critical in Shasta. Broadscale burning is best 
done in midwinter after sufficient rain and before early flower 
ing in February. The art of proper burn timing is complex and 
was once the province of aboriginal women's societies. 

-Compaction of delicate soils is also critical. The use of heavy 
machinery in the forest reduces reproduction success and recov 
ery time. Pond- and road-building is best done in the fall after 
fire hazard is lowered by early rains but before the ground be
comes soft. Woodlots and whole drainage basins need road and 
skid-trail systems laid out on keyline principles with log land
ings doubling as detention ponds over winter. Snake single-tree 
selection logs out of the wood~ with long cables and breakaway 
pulley blocks. Take bundled materials to roads with temporary 
chutes downslope. Animal- and human-drawn carts are a good 
use of biological intelligence . Bicycles and carts as well as 
small walking tractors can be appropriate-scale technology on 
roadsides and along firebreak: trails. All construction in the for
est needs to be justified and stacked with multiple functions. 

• ~ ~ .dilY tool fu!'. the .iJ!b.. 
-Broad knives used in England for woods work vary consider• 

ably in shape from shire to shire. Many tool designs are specific 
to the species worked and the products created. _ 

-Most wood chippers are hammer mill s that cut across the gmin 
and leave hard-to-compost chips. Drum shredders whose teeth 
drag small limbs across knives produce long-fibered shreds and 
are best for fungal moldering (as per Jean Pain ; see 
www.motherearthnews.com/arc/2032/ or journeytoforever.org/ 
biofuel_library/methane_pain.html). 

-Ba sidiornycetal (gilled fungi, especially Pleuron1s spp .) 
mouldering piles are great for long-tenn water heating from 
coils embedded in the compost, and for methane production 
with hooded piles. Bacterial composting is hot and needs turn
ing and attention. The Forest Service does not allow "mulch 
piles" after having experienced spontaneous combustion . Forest 
composting is best done by broadscale lop and scatt er slash lay
out (the soil life gets it) or on fire-safe landings near worker 
housing and craft shops. Finished compost is best used in resto 
ration plantings and in forest nursery work or camp gard ening. 
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- Japanese draw saws have proven very useful in felling and 
uplimbing to remove fire ladders. Chainsaws are best for large 
tree felling, log bucking, and firewood bucking. Hatchets (short
handled axes) are very dangerous; instead use broad knives and 
drawknives for small pole limbing and debarking. An industrial 
debarker leaves a rough surface on a pole that reduces the useable 
life, while a drawknife leaves a smoother surface that sheds water 
better (especially necessary in tipi poles). 

Meanwhile, Back at the Big Picture 
This is a Taoist moment. The wise person preserves 

k.nowl,cdge while the empire falters. There is much work to do. 
Tht' 111P~I promising economic opportunities are entrepreneurial 
and i11c:!11de intelligent use of waste or byproducts. Local natural
huilding demonstrations that permanently house workers who are 
then stable enough to live culture-in-place are fantastic. Perma
i:ulturt· courses build some worknets and have supported some 
l'.\~·itin g design experiments. On-going learning, library building, 
ton! c:ol!eding, seed propagation, natural art, Ecotopian cultural 
(and economic) fairs and festivals, local clubs, and other emerg
ing knowledge of place already point toward a green future. 

The social imperative is to cooperate in resource steward
ship. Many cultures have managed this for centuries or millen
nia, but many settlements have failed for lack of imagination or 
due to cultural taboo-the Norse in Greenland evidently died out 
for want of eating fish! There is much hope for some regions of 
Turtle Island if left largely alone and if supported by trade and 
knowledge-sharing. All regions left destroyed or diminished by 
civilizalion are eligible for restoration to some sort of green pro
ductivity or stability. Some brown lands will heal themselves, 

A~~~hal Design Course 
at the 

Colorado Rocky Mountain 
Permaculture Institute 

August 22 - September 3, 2005 

and some will be poisoned for a very long time. Intact forest 
lands are especially valuable, and human communities of the for
est can talk about sustainability and trade within the emerging 
Precautionary Principle and the Natural Step business ethics. 

Never before have so many trained and educated nonviolent 
social change activists been embedded so widely. Never have so 
many international and local progressive campaigns existed. In
formation accumulation and display along with skilled facilita
tion is increasingly available to the conversation of bioregional 
governance. Deep ecologists insist that the council include all 
beings. Many parts of this big conversation are in practice. 

Modem ecological sciences teach us how the forest works. Can 
we learn to apply the same principles to our economic and commu
nity lives? The science for assessment and interpretation is broad 
and the necessity is upon us. The possibilities are both culturally en
chanting and rationally intriguing as we consider the challenges of 
global warming and the decline of cheap petroleum. 

If we fail to engage this challenge, the present business 
model (with lots of capital upfront and the vagaries of glob;u 
trade) will gladly step in as resources continue to be squandered 
for a quick flush and then-goodbye to the promise of forever. 
However, many interests may soon merge to push cultural devel
opment towards regional self-reliance. With the support of e11:ist
ing local institutions, we can nurture social forestry for the long-
term benefit of forest and forest people. /1 

Tom Ward is an ethnobotanist, ecoforester, and permaculture de
signer based in Ashland, Oregon. He has worked building 
ecotopian culture for over thirty years. You may reach him at PO 
Box 1282, Ashland, Oregon 97520 or tomward@mind.net. 

in the Roaring Fork Valley of Basalt, Colorado 
with Jerome Osentowski, John Cruickshank 

and Becky Elder 
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cost: $1100 US, $1 00•d;scount before June 1st 
$50 a person discount for couples 

970-927-4158 - PO Box 631 - Basalt, CO 81621 

jerome@crmpi.org - www.crmpi.org 



Peter Bane 

L IKE MOST AREAS in America's rural hinterland, 
Colorado's Roaring Fork valley has seen the rise and fall 
of many economies in the past century-and-a-half since 

settlers began scratching out homes, fanns, and ranches here on 
the western slope of the Rocky Mountains. An oasis of water 
amid the high, arid plateaus and pea.ks of the Central Rockies, 
this region drew pioneering farmers and ranch ers from the 
eastern United State s in large numbers with the coming of the 
transco ntine ntal railroad about 1870. Coal was subsequently 
discove red near the north end of the valley, leading to a sma ll 
boom that left its mark in the town of Carb onda le. As silver 
mining burgeoned '1-ere and elsewhere in Colorado late in the 
century, prospecting drew more settl ement to the Roarin g Fork. 
At the same time, hot springs near Glenwood at the mouth of the 
valley became a fashionable destination for monied travelers. 

The early decades of the 20th century were a relatively quiet 
time that saw the area's farms and ranches exporting produ ce to 
urban centers within the Rocky Mountains. Those fanns and 
ranches, or at least their water rights, are now being consumed by 
golf courses and housing developments, as urban refugee s 
attempt to capitalize on the clim ate and scenery that make this 
mile-high valley a tourist magn et (See PcA #46, "Designing the 
Pennaculnlre Links"). Today the region is probably best known 
for its skiing and for the destination resort 
area surrounding Aspen, an international 
mecca for the rich and famous. 

Each of these waves of economic 
speculation has left a legacy, whether of 
pasturelands, mine tailings , cultural 
monuments, or pavement. Basalt residents 
Jerome Osentowski and Michael Thomp
son are concerned which of thes e legacies 
may endure to serve the valley 's increas
ingly diverse community through the 
coming turmoil of energy descent. 

A,dvocates for a 
permanent agriculture 

often-orphaned fruit trees by gleanin g their usually-neglected 
crops to fill his winter larder in the years before his own forest 
garde n began to yield. Michael bought a house in the town of 
Basalt 25 years ago. He was drawn to his home not only becau se 
his wife liked it, but because of the magnificent, ancient fruit 
trees that grew in its backyard and along surrounding streets. The 
two have found common cause in helping bring this unseen 
treasure to the attention of their community. In the process they 
have unearthed a still-living history of poignant dimensions. 

In the years before California agriculture came to dominat e 
the national market , when fresh fruit was a scarce and expensi ve 
luxury during much of the year, householders and homesteaders 
knew the value of a good apple, pear, or plum tree near at hand. 
Early settlers in the Roaring Fork valley, among them many 
Italian immi grants, brought trees with them from eastern states to 
grace their farms and ranches. Jerom e and Michael tell of one of 
the area's pioneers, Chri stine Luxing or, who brought a grafted 
apple tree with her on the train that brought_ her to a new life in 
central Colorado. That now-120-year-old apple is still bearing 
fruit by the shores of Lake Christine, on property once owned by 
the Luxingor family. Near it are venerable apricot s, pears, and 
peaches that fed valley families for many generations. 

An irreplaceable treasr,re at risk 

Jerome, a perma culture teach er, 
nurseryman, and designer whose career 
will be familiar to readers of this journal, 
and Mich ael, an architect and fruit 
enthusiast, have launched a proj ect to 
locate , catalog, and preserve the Roaring 
Fork Valley's fruit tree heritage. 

Jerom e, who has lived on a rugged site 
above Basalt for nearly 30 years, devel
oped a working kno wledge of the valley's 

The fruit from this just-discovered 100-
year-old apple tree is so jt1icy you have to 
wash your hands after eating it. They are 
extremely good keepers : Jerome was still 
eating the apples in March after harvesting 
in late October, shown here. 

Because the Roaring Fork was 
extensively farmed, the area today is 
dotted with remnant home orchards and 
solitary trees that have survived over a 
century, in some cases for up to 130 years. 
These trees are now disappearing or in 
jeopardy from development, old age, lack 
of awarene ss, and neglec t Yet this 
heritage is invaluable as a tested reserv oir 
of fruit germplasm adapted to the area's 
demanding climate. With an annual 
rainfall of only 17 inches ( 43 cm) and 
historically cold winters (Zone 4, below -
25°F/-32°C), this part of Colorado Jacked 
the reliable conditions that favored 
commercial orcharding further west along 
the Colorado River at Delta , and around 
Paonia. Over the past cenrury many of 
these horticultural veterans have endured 
temperatures to -50°F/-46°C as well as 

. searing drought, which makes their 
survival all the more remarkable and 
valuable. 

The Herita ge Fruit Tree Awareness 
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Project wants to make these fruits of early settlement available to 
a new generation of area residents. The centerpiece of the project 
is the creation of an edible park at a prominent location on public 
land. But this rests on many layers of research and outreach 
work. The project has begun to identify and catalog heritage trees 
throughout the valley. Michael Thompson is creating a map using 
GIS technology to locate the trees he and Jerome have already 
found. They have been aided by area residents who, hearing of 
their efforts, have begun contributing their own knowledge. 
Jerome explains that he has gotten many calls from individuals 
who know of a special tree in their neighborhood. 

Along with the calls and the fruit-exploring trips come 
forgotten tales. "Every tree has a story," relates Michael. In some 
cases the grandchildren of first settlers are still alive and have 
been able to convey personal vignettes or corroborate estimates 
of the age of some of the specimens. The Heritage Fruit Tree 
Awareness Project has focused on determining the age, variety, 
and characteristics of each veteran tree, but it has also become a 
seed for the collection and preservation of an oral history of the 
region. 

Scouting, pruning, and grafting 
The project plan calls for collecting digital photos of all the 

catalogued trees in three stages of growth: barren in winter, in 
blossom in early spring, and bearing fruit in late summer. In this 
way wide knowledge of the community's resources can be made 
available on-line for continuing research and extension. 

A second layer of preservation work involves rehabilitating 
and propagating thes~ elite trees. Some of the old trees are 
damaged, others are in poor condition, having not been pruned in 
decades. In many cases, they could be brought back to a high 
level of productivity with judicious care. In his travels around the 
area, Jerome Osentowski has taken scionwood cuttings from 
many of the oldest trees for grafting onto strong rootstocks in his 
nursery at the Central Rocky Mountain Permaculture Institute. 
He has also been reaching out to other area nurseries to interest 
them in this unique resource. 

Establishment of a permanent research and demonstration 
park with examples of every identified variety will ensure their 
continued propagation over time. Aiming to include at least 50 
varieties of apple, apricot, pear, peach, plum, and cherry, the park 
would also provide a venue for public events that focus aware
ness on the valley's agricultural diversity. Already the fruits from 
these hardy trees have provided the grist for celebratory cider 
pressings, and this year Jerome and Michael hope they will be 
sold, along with grafted trees of some of the varieties, in the 
Aspen Farmer's Market and other valley outlets. 

A once and future splendor 
And not least, the project incorporates a design for the future. 

Jerome and Michael have hosted programs for area middle and 
high school students to show them how to i:nap the Heritage 
Trees and to demonstrate grafting techniques. They hope the 
youngsters will find a love for these trees that will nurture them 

• through the generations to come. 
Jerome, who has hosted programs about tµe Heritage Fruit 
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Tree project on the area's two public radio stations, points out 
that these enduring trees, going quietly about their business for a 
century and more, have carried forward a legacy of life that 
valley residents can little afford to squander. Times are coming 
again that will be as hard as the l 880s or 1930s, when an apple 
was a meal and a bushel of them was real wealth. Intervening 
now to ensure the survival of this collective heritage is one of the 
most important and foresighted efforts that valley residents could 
support. 

Plantings such as those in the Roaring Fork Valley exist in 
thousands of communities across America, and are for the most 
part equally neglected. Each is a unique expression of its region's 
climate and biological heritage. Who will save the heroic trees in 
your neighborhood? Who can hear the voices of the grandchil-
dren to come? 6. 

Photos courtesy Jerome Osellfowski. 

Peter Bane has taught permaculture design in the Roaring Fork 
Valley and from Hawaii to Georgian Bay to Patagonia. Readers 
wishing to support the Heritage Fruit Tree Awareness Project 
may contactjerome@cnnpi.org or 
mthompson@lipkinwamer.com. CRMPI is a 50J(c)3 non-profit 
organization and contrilmtio11s are tCLi: deductible. 

This project is building its own social energy, attracting diverse 
people of all ages. Here, children press cider while adults 
co,mect. Michael Thompson (center) looks on as new-found 
friend Randy juggles apples in the orchard where he first 
leamed the skill 25 years ago. Randy's mom is to his right. 



One More Cup of Coffee for the Road-

Jamie Mcsweeney and Max Kamen 

LIKE MANY ENVIRONMENT ALLY-CONCERNED 
young peopl e today, we are deepl y troubled by the foss il
fuel conundrum. The fact that 40% of the world's current 

food supply depends on nitrogen fertilizers fixed through the 
energy-intensive Haber-Bosch process 1 (Smil , 2001) leaves us 
unsettled . Needless to say, the last U.S. elections only amplified 
our worries. We became enthusi ast ic about the potential of 
perennial polyculture systems and specifically tree-based 
polycultures that employ multipl e-layer architectures as a means 
of reducing the energetic and environmental costs of our food 
production , but we lacked firsthand experience to enhan ce our 
understanding. 

Before finishing our bachelor 's degrees at Prescott College, 
we wanted to enhance our global agricultural perspecti ve, so we 
decided it was time to go see some of the mixed-garden 
polycultures of the tropics with our own eyes. We design ed an 
independent study course on tropical agroforestry system s with 
two main destinations: cacao (Theobroma cacao) farm s in the 
Kekchi Mayan village of San Pedro Columbia, Belize, and coffee 
(Cojfea arabica) forests in the Northwestern volcanic ranges of 
El Salvador. 

Never has the necessity of tree -based agriculture systems befn 
so apparent to us as it is after seeing their social , economic, and 
ecological function first hand. Aside from the income generated 
by the cash crops, we found that these systems provide benefits to 
local communities that run the whole gamut of basic human 
needs. Our most astonishing and contradictory realization w.ts to 
find that overseas marketing of cacao and coffee was sustaining 
the growth of pennaculture. Over time, we began to see this as a 
textbook example of "the problem"-globalization-being part 
of the solution. 

Intensive commercial farming practices in the tropics , like 
those mentioned briefly in Femiented Stimulams and the Rise of 
Globalization (PcA #51 ), are degenerative. Tropical deforestation 
is a major crisis . Los s of sequestered carbon in stan ding biomass 
accounted for a quart er of the total carbon emh sions from human 
activities in the 1980s, according to a 2003 report by the UN 
Food and Agricultural Organization (Monta gnini and Nair , 
2004). Globalization is eating up third world countries and 
spitting them out, leaving them further behind economically, 
socially, and environmentally. This issue need s to be addressed. 

Can pennaculture principles change the negative impacts of 
agricultural globalization? We think there is a possibility. By 
examining the globalization probl em we can see that the solution 
isn't to get rid of global markets, but to encourage certain 
markets while discouraging others. In the USA we eat an average 
of 12 pounds of chocolate per capita per year (West, 1992) and 
we drink over 1.5 cups of coffee per capita per day (FAS/USDA, 

2002). Therefore, when we consume cacao and coffee produced 
in Third World countries, ou/consumption could support 
sustainable agriculture and reinforce pennaculture practices. How 
do you make the choice between what should be encouraged and 
what should not? The cho ice comes from understanding the 
social , econo mic, and agroecosystem management practices used 
to produce ·your cacao and coffee. 

The gruesome realities of global markets not withstanding, we 
found examples io Belize and El Salvador where perennial 
polycultur es, based around export markets crea ted by cacao and 
coffee, are providing locals with many of their basic needs. 
Cacao and coffee are trees that can and are being grown in 
sustainable ways, from an ecological perspective . When grown 
consciously in polycultures, cacao and coffee fanns closely 
mimic the structure and function of the natural ecosystems that 
they replaced and can sustain production with little external 
input. 

Food fore st for the cacao trees 
We began to see the "forest for the trees" when we had the 

good fortune of meeting with Saul Garcia (pronounced "sah 
ool"), a cacao farmer in San Pedro Columbia, Beli ze. Saul took 
us up Columbia River in a dori (a dugout canoe) to the densely
forested patch of land that is his fann. Most of the cacao trees 
were hidden by other trees, but the green, red, or yellow pods 
coming off of the trunks gave them away (cacao is cauliflorous , 
meaning the flowers grow directly out of the stem). Cacao' s huge 
role in the landscape quickly became apparent. The cacao trees 
grow beneath upper-canopy trees such as palms (e.g. , cohuna, 
used to make thatch roofs), mango, avocado, mahogany, cedar 
(used to make the <loris), balam (a tasty "wild" cacao), Inga spp., 
and Madre de cacao and bird of paradise (both nitrogen-fixer s). 
They also grow among other understory crops such as coffee 
(two lowland varieties) , bananas (at least four types), orange s, 
limes , star fruit, hibiscu s, pacaya (an understory palm with edible 
shoots sold in the markets), coconuts (dw arf and regular), and 
many others. The cacao trees are planted about 12 feet apart, or 
three walking -stick lengths. There are no clear rows. On the 
forest floor grasses, vines , and some sma ll shrubs poke through a 
mulch of weeds and leaves. Weeds are chopped down with a 
machete about every three months and left where they fall to 
compost back into the soils. In the tropics this happens rapidly. 

Cacao fanns tend to incorporate higher biological divers ity 
than most tropical crops (Rice and Greenberg, 2000). Since cacao 
production varies from year to year, crop diversification as Saul 
has done assw-es yields in years when cacao bears little fruit. 
Around the world cacao is mostly produced by small-scale farms 
ranging from 1 to 10 ha (Rice and Greenberg, 2000; Iha= 2.471 
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acres). Belize is no exception. The Toledo Cacao Growers 
Association (TCGA) has 750 farms that average about 5 acres 
each (Hargrove, Project Manager for Green and Blacks Maya 
Gold Project, personal communication). The intimate relationship 
of small-scale farmers with their crops results in much higher 
yields of cacao per acre when compared to large farms (Rice and 
Greenberg, 2000). 

Sm1l Garcia (left) and Max Kamen 
011 Saul's cacao farm/forest in San 
Pedro Columbia Belize. The 

On Saul's farm, human 
labor, logical ingenuity, and 
thick layers of organic 
material that suppressed 
weeds surprisingly well 
replace the cost of external 
inputs such as fertilizers and 
pesticides. Many of the 
principles that we've 
studied in permaculture 
theory rang loud and clear 
here at Saul's farm. As this 
strong and humble man 
walked with us around his 
farm-forest, it became clear 
that cacao was the key 
element to an 

agroecosystem that provided 
efficient biogeochemical 
cycling and N-fixation, a 

climbing vine to the right is wide array of fruits, nuts, 
vanilla, which Saul collected from medicines, and spices, fuel, 

building material, wood for 
dori-making, and rich habitat for a huge range of epiphytes, 
lianas (including vanilla), birds, and mammals such as the jaguar. 
It was clear that cacao grown in polycultures provides for a huge 
diversity of local needs. 

After the tour, we sat with Saul for some time, just talking and 
asking questions. He told us that at one time the Mayans used 
cacao as a form of currency for trade. It's appropriate that once 
again, people of Mayan origins are using cacao for trade. The 
cacao he grows is taken on the public bus to Punta Gorda and 
sold to the TCGA, where it then is sold to Green & Blacks, an 
English company whose organic fair-trade chocolate bar sells for 
over $4 a bar at our local health food store in Prescott, Arizona. 
When farmers join the TCGA, they are guaranteed a minimum 
"fair-trade" price for five years. Their contract is renewed 
automatically 365 times a year, giving the fanners a brand new 
five-year guarantee daily. This is especially important because 
the world cacao market has large price fluctuations year to year. 
The TCGA farmers are more immune to the market variability 
that plagues cacao growers globally. 

A mile up the Columbia River from Saul's, we found Christo
pher Nesbit and Dawn Dean, a US couple who started a family 
and perennial polyculture fann in Belize. Chris was former 
director of the TCGA and an amazing resource for anyone 
interested in Central American agroforestry. Chris and Dawn 
explained that to encourage stacked polycultures, farmers must 
receive either an economic benefit (e.g., products with a stabJe 
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market value), an avoided cost (e.g., replacing fertilizers with a 
legume), or improved nutrition. They believe that farmers often 
must see a successful system before they consider managing their 
farms differently. Luckily, as we found out quickly upon our 
arrival, successful models of perennial polyculture systems 
abound. 

Chris told us they could supply 80% of their total foods from 
their farm. In the short time we were in Belize we could not 
quantitatively assess the outputs the locals were receiving from 
their cacao farms, but assessments from other tropical parts of the 
world give some indication of the possibilities. Traditional 
Indonesian mixed gardens provide households with 40% of total 
food, 30% of protein, and 65% of total fuels. The gardens range 
in size from 100 m2 to 600 m2 (1,100 to 6,600 sq. ft.), roughly 
one ninth of an American football field (Brownrigg, 1985). 

Shades of gray in El Salvador 
Our travels to farms in both Central America and the US show 

that there are undeniably shades of gray in our relationships with 
food production. The coffee forests of El Salvador typified this. 
Ten percent of Ei Salvador is forested, but only 2% of the 
country is original forest. Coffee farming plays a major role there 
ecologically, because it accounts for 80% of the country's forest
land (Darwin Initiative Project, 2004). This crop is therefore 
playing a critical role in preserving biological diversity. While it 
is frankly angering to look at the social inequality that exists in 
the commercial coffee industry, it is almost worse to imagine the 
state the people and the land would be in if it weren't for the 
coffee forests. A£ we saw in Belize with cacao, socially- and 
ecologically-responsible alternatives exist. 

t In El Salvador, shade-grown coffee crops provide a founda
tion for complex. agroforestry systems. Fanns like Manuel 
Santana-Bendix's, Finca De Oro, outside of Ataco provide safe 
refuges for native plants, animals, and birds. His farm is free 
from synthetic pesticides and integrates multiple layers of 
vegetation to shade the coffee crop. Along with providing habitat, 
the layered plant architecture at Manuel's farm also adds nutri
ents in the form of leaf litter mulch, often from nitrogen-fixing 
species. Efficient nutrient cycling makes it possible to maintain 
soil integrity and crop productivity with little outside fertilizer 
input. 

Christopher Nesbit and Dawn Dean grow 
most of their annual crops on a flood plain 
called a "beggar." Yearly disturbance as 
flooding sets back ecological succession, 
and sup pies fresh nutriellts. 

Coffee forests 
in El Salvador 
also provide locfll 
people with many 
of their basic 
needs, firewood 
being the most 
important. We 
saw people 
carrying bundles 
of sticks on their 
backs along the 
sides of roads 
everywhere we 
went. They had 



gathered the wood from the coffee forests. As we approach the 
inevitable end of cheap fossil energy it is important to recognize 
that there will be a shift back to reliance on solar energy in the 
fonn of wood by those who can no longer afford to cook and heat 
their homes with fossil fuels. As we saw, this daunting reality 
already exists for many people today in the poor rural villages we 
visited. 

In the face of global marketing systems stealing the shirts off 
of fanners' backs, it is reassuring to know that there are still 
options that support farmers by helping them grow in a sustain
able way, both economically and ecologically. The potential {or 
sustainable global markets, which Manuel is able to model, 
shows great hope for the future. Manuel is in the rare position to 
create his own market here in the USA because he lives in 
Flagstaff for a good part of the year and can sell his coffee 
directly to consumers at local fanners' markets. In only his 
second year of production for direct marketing he has raised 
wages almost 50% over the nonnal pay for farm labor in El 
Salvador. Compared to what they would make here in the USA 
the wages seem small, but in El Salvador it is a revolutionary act 
and a necessary first step for creating a fair and sustainable 
income for his employees and their families. As his clientele 
grows, so too will his ability to raise pay and hire more employ
ees to care for the land in an ecologically-conscious way. 

The economic benefits to the fanners and their workers will 
improve if consumers in the developed world support growers 
who are socially-and ecologically-conscious. While there is 
plenty of improvement needed in the industry as a whole, we 
were encouraged by what we saw and experienced. The perennial 
polycultures based around cacao and coffee should be supported. 
While it is crucial that we in the U.S. move towards greater food 
security by buying bioregional goods, we live in a time where the 
choices of American consumers have a dramatic impact around 
the globe. By applying permaculture theories and ideas
particularly the element of tree-based polycultures-to our global 
markets, we can begin to return ecological 

transfonns atmospheric N1 to a form that is available to plants on 
an industrial scale. With its advent in the 1930s, humans have 
been able to increase their food production astonishingly quickly 
by increasing nitrogen applications with non~organic fertilizers. 
Anthropogenic nitrogen now accounts for over half of the total 
global nitrogen cycle (Vitousek 1994). 
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Epilogue: A Story of Robert 
This article was excerpted from volume 2 of Edible Forest Gardens by Dave Jacke 

with Eric Toensmeier, to be published by Chelsea Green in the summer of 2005. 

Dave Jacke 

HHE SAT BY H1S COAL STOVE, knees shaking from 
age, or from cold. "Would you like some more black 
currant crumble?" he asked, a gleam in his eye, half a 

smile on his lips. Eric and I looked at each other askance, smiled 
knowingly, and silently groaned. I took a drink from my glass of 
water. 

No thanks, Robert," I said. "I've had my fill of jacket pota
toes." Eric decided to be polite and humor the 84-year-old gentle
man with yet another helping. I remembered the quote in the 
Let's Go Guide ro Britain: "English cooking, like the English cli
mate, is a training for life's unavoidable hardships." My stomach 
ached. Very sweet baked beans over half of a half-baked potato 
didn't go down too well, even when heated a second time. 

We sat in Church Stretton, Shropshire, England on the 
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evening of the fourth straight day of cold rain in September 1997. 
J was sick with a sore throat. Robert's "eco-house," a dark, 
craraped stone hut, was the only warm place around, but being 
there meant training ourselves for life's unavoidable hardships. 
Robert was a dedicated vegan who had little talent for cooking, or 
even if he did, he seemed to be getting past his ability to care for 
himself, or manage his dingy kitchen in the fannhouse across the 
terrace. Our accommodations were another little. hut down below 
the garden. It was just big enough for the two of us to stretch out 
on the floor side-by-side in our sleeping bags, with 18 inches be
tween us and room for our backpacks at our feet. At least the rain 
didn't come in much. We were thankful just to be there. 

We had arrived in our rental car still giddy both from trying to 
learn British driving and from realizing our dream of coming to 
England to study forest gardens. The highlight of our trip; four 
days with Robert A de J. Hart, author and visionary elder of the 
forest garden idea, originator of the oldest tempernte-climate for
est garden in the world. We were to interview Robert, study his 
garden, make the first accurate map of the garden that he or we 
knew of, and write a critique for publication in our book. We 
were determined to be clear-headed and hard-nosed, but fair; bal
anced, but no holds barred. We expected a gold mine of informa
tion. 

When I first passed through the gate of Robert's garden, I 
cried. It was beautiful. Something hit me deep in my gut and 
opened my heart. After years of reading about these things, after 
having started my own forest garden only to lose it to divorce be
fore it was fully born, and after more years trying to find a place 
to start over, here I was. These things were real. It looked just 
like a forest, but we could find so many food plants in it. Amaz
ing! 

By now, though, a different reality had set in. Steady rain had 
washed off whatever patina of glory I'd seen. As the patriarch of 
an idea spreading rapidly throughout Britain and gaining a foot
hold in other countries, Mr. Hart had become somewhat of a 
mythic figure made frail, and real, and more than a little quirky. I 
didn't think I had him on a pedestal, but even this jaded 30-some
thing-year-old ecological designer didn't expect to hear the 
world-renowned Mr. Hart exclaim, "I really don't know much 
about plants." He was serious. He never spoke the word "design" 
during our visit-it wasn't part of his usual vocabulary, much 
less one of his regular activities. It showed in his gardens. 

Pears and apples grew so close together they were crooked 
and stunted in a forlorn attempt to get out of each other's way. 
The thicket of currants and gooseberries, among other things, 
made it difficult to get around in the garden on foot, much less 
with a wheelbarrow. Imagine trying to find the food to harvest in 



here? The dense shade and close vegetation, plus the humid, cool 
climate, made the garden interior rank and a near-perfect breed
ing ground for disease. The plant diversity seemed high at first 
glance, but in reality the species palette was rather limited. Noth
ing was labeled, and Robert couldn't remember the names of 
most of the varieties and some of the species he had planted over 
the years. As we mapped the garden, we began to see that there 
was little rhyme or reason for the placement of most of the plants 
we found growing in it. Robert said he had planted the garden 
"by intuition." It seemed more like chance to me. 

As we spent more and more time with him I began to see that 
Robert had very clear ideals, a lot of detennination, and little 
sense of practicality. One night I did Reiki healing work on him, 
as he seemed to be in pain much of the time. He asked me to stop 
at one point, and reached down into his shirt to adjust something. 
I could feel the adjustment he made in the pit of my stomach as I 
heard a gurgle, followed by a s/gh of relief. Mr. Hart explained 
that he had gotten a hernia forty years prior while working the 
farm, but had refused medical treatment, aiming for a spiritual 
healing instead. It seemed most of his pain was due to this un
treated wound in his abdomen. He had started his forest garden, 
dug the holes and planted the trees, with his intestines sloshing in 
and out of his stomach cavity. 

I went through at least a half-day of euphoria, and at least two 
days of depression. Was our whole mission and project a sham? 
Was this nutty professor onto something? Or were he and I and 

all the urbanite ecology buffs too committed to our ideals and too 
far removed from practical reality to know the difference? If this 
really worked, why had no one thought of it before? Self-doubt 
tore at me as sharply as my ragged throat. It kept raining and it 
stayed cold. 

What slowly dawned on me through the fog of flu and indi
gestion, however, was the ingenuity behind Robert's humble 
ide;. Here was a mao who knew "nothing" about ~orticulture, an 
inveterate idealist and a dreamer at heart, who had an insight that 
made sense, and then went about making almost all the mistakes 
one could make in creating a forest garden. And it still worked. 
Eighteen years later, Robert had eaten out of his garden, sold 
fruits and vegetables out of his garden, gotten tremendous joy out 
of his garden. He even spawned a movement and became world
famous from his crazy 40 foot by 80 foot plot of ground. The gift 
of this simple philosopher fool is an idea that may be almost fool
proof. It's up to us to learn from Robert's genius and from his 
mistakes, and to make it work better than Robert could ever 
imagine. 

Dave Jacke fa primary author of Edible Forest Gardens, a two
volume manual imegrating and explicming rhe vi.I-ion, ecological 
theory, practice, and plallf species ojforesr gardening. You may 
reach him at dave@edibleforestgai·dens.com. 
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REVIEWS 
A Handbook for 
the Aspiring Woodsworker 
Review by Peter Bane 

HANS W. MORSBACH 
Common Sense Forestry 
Chelsea Green. White River Jct, Vt. 2002. 
229 pp. paper. illustrated. $30.00. 

The subject of forestry has received both 
too much and too little attention. There is a vast 
literature on scientific forestry (intimidating to 
lay readers), and likewise a huge library calling 
attention to destructive forestry practices. But 
there is a relatively tiny shelf of practical books 
on forest management relevant for small 
woodlands. This volume is both comprehensive 
and entertaining, and should help fill the gap 
between obscure science and popular interest. 

Morsbach has stewarded a 500-acre mixed 
forest in southwest Wisconsin for over 25 
years. He is clear that good forest stewardship 
is primarily a labor of Jove. While one needn't 
lose money at it, sustainable forestry is no way 
to get rich. The author should know-he is a 
successful Chicago restaurateur when not 
puttering in his woods. His business per
spective is evident in the book's chapters on 
taxes, government subsidies, and economic 
analysis. Though the very appearance of tax 
forms in a book on forestry may cause some 
eyes to glaze over, this text is practical not 
romantic. Morsbach wants his readers to 
succeed at forest management, and to do this it 
helps to know what costs you will incur and 
how to defray them. 

The author writes in a frank and familiar 
style and with a sense of humor. He shares his 
many mistakes in his own forestry ventures so 
the reader can learn from them. He is a good 
observer and a thoughtful analyst. He empha
sizes empirical over theoretical knowledge, and 
though this method has great strength, it does 
have limitations, as the perceptive reader may 
sense. 

Though he has studied the scientific 
literature on forestry, his interest is in learning 
what works for the small woodland. Both 
Morsbach and his heroes favor mixed stand 
management, but he is not afraid to credit a 
Wisconsin couple who earn their comfortable 
living from harvesting a large monoculture 
plantation of red pines. Morsbach suggests 
alternatives to several of their practices, but 
also admires their success, not only on 
economic grounds, but in achieving an 
exception~lly beautiful stand of trees. Though 

52 PERMACULTURE ACTIVIST• #56 

the author offers guidelines, he emphasizes the 
importance of paying attention to particulars. 
'Toe only general rule in silviculture is-there 
are no rules." This is not a book of orthodoxy 
or dogma. 

The book opens with the ironic tale of 
Morsbach's plunge into land stewardship: his 
failures with tenants, cattle, bees, and a long 
struggle with plantation walnuts. He has 
learned from his mistakes, however, and taken 
these setbacks in stride. The second chapter 
sets out the author's philosophy based on his 
experiences. Permaculture readers will 
recognize many familiar principles and 
aphorisms embodied in different language: 
Enjoy your woodland; buy near (the principle 
of relative location); don't expect to make 
money; don't buy more land than you can 
manage (principle of scale); don't expend too 
much time, effort, or money on your trees 
(least effort for greatest effect); be kind to the 

environment (ethics); consult experts, but make 
your own decisions (individual actions count); 
favor saleable trees (get a yield); repress your 
anal compulsions (accept feedback); and be a 
good citizen and an activist (take responsibility 
now). Altogether, it's not a bad prescription for 
any number of endeavors. 
· Subsequent chapters deal with all the 
concerns a small woodland owner or prospec
tive owner might have, including buying and 
assessing land. He compares different methods 
of starting a forest-seeding, transplanting, and 
succession--evaluating the benefits and 
drawbacks of each. There are chapters on 
squirrels, on pruning, on thinning, and on 
managing for biodiversity and for a perpetual 
mixed forest. A short chapter on hedgerows 
extols the virtues of this ancient practice. 
Chapters on conifers, harvesting, working with 
a forester, and clear-cuts round out the 
technical matter. In these essays, Morsbach 
reviews the silvicultural and economic aspects 
of many North American tree species. He 
concludes with an historical overview of forest 

practices and with the information on econom
ics, subsidies, and taxes. 

The appendices include a thoughtful 
survey of forestry literature, a look at useful 
equipment, and income tax forms! A glossary 
unlocks the jargon of this most basic land 
management discipline. Eleven color plates and 
numerous high-quality half-tone line drawings 
illustrate important concepts from tools to 
felling techniques to stand thinning and tree 
selection. 

Filled with a choice selection of practical 
information that is othenvise poorly dissemi
nated, this book should be very useful to any 
woodland owner or land manager. It is 
particularly recommended to new landowners 
as an inexpensive way of avoiding serious 
mistakes and telescoping one's forestry 
education from decades into days. The writer 
comes across as personable, conscientious, 
reasonable, and dedicated-a most appealing 
combination of qualities for a mentor. I 
particularly liked his willingness to make moral 
judgments about forestry practices, government 
policies, and the place of land stewardship in 
the social order. I imaginer would enjoy work
ing with Hans in the woods. Notwithstanding 
its careful focus on practical matters, this is a 
book with heart that may be read with pleasure 
by anyone who enjoys being in nature. LI. 

Food for a Hot, Dry World 
Review by Peter Bane 

B.O.S. T .I.D. : 
NOEL D. VIETMEYER, 
Chief Program Officer and Scien
tific Editor 
Lost Crops of Africa: Vol. I, Grains 
National Academy Press. Wash. 1996. 
African Grains Report, FO 2060 
Natl. Academy of Sciences, 2101 
Constitution Ave. NW, Wash. DC 20418 
383 pp. paper. illustrated. $14.95. 

The Board on Science and Technology for 
International Development (BOSTID) bas pub
'!ished several dozen reports on plants, animals, 
foods, energy, resource management, technol
ogy, and health. This project aims to spotlight 
underexploited resources from traditional 
economies of Africa, Asia, and Latin America. 
The four volumes I have seen. while admirably 
scholarly, speak in a voice and tone friendly to 
the intelligent lay person. They carry the ex
citement that goes with new discovery, and 
they openly encourage contributions to the sci
entific effort by an informed public. An earlier 
volume in the series, Lorr Crops of the Incas, 
attained a certain fame among pennaculture en-



thusiasts who brought some of its "lost" horti
cultural treasures into their gardens. 

Though lam not sure, I suspect that this ex
cellent series originated in the wave of aware
ness that swept through the scientific and envi
ronmental communities in the 1970s about the 
resource and particularly food crises anticipated 
for the new millenium. Whatever the impetus, 
we can only applaud the foresight and perse
verance that mark its continued development. 

The editor of the J11cas book, Noel 
Vietmeyer, provided the managerial muscle for 
the work on Africa. He admits in the preface 
that only one volume was envisioned for the 
topic, but an explosion of contributions re
vealed enough material for six. Such poor pro
jections measure the distance between modem 

The twelve chapters on major grains cover 
African rice, finger millet, fonio, pearl millet, 
sorghum, and tef. Each of these crops is grown 
for self-reliance, but also plays a significant 
role in African regional commerce. Sorghum is 
the best known and economically the most im
portant globally. lt is the world's fifth crop, af
ter rice, wheat, com, and potatoes, but has re
ceived just a fraction of the scientific attention. 
It holds enormous unrealized potential. Like 
com, sugar cane, and bamboo, sorghum is a C-
4 photosynthesizer, with a much greater sun
light con version efficiency than most plants. 
Among all these plants we find fantastic resil
ience to drought, excellent nutritional profiles, 
and other horticultural wonders that can only 
leave one with deep respect for the truditional 

, breeders and cultivators who developed them. 

agronomy and traditional African agriculture. 
The other volumes cover Cultivated and Wild 
Fruits, Vegetables, Legumes, and Roots & Tu
bers. "Africa," as used in this volume, refers to 
the area south of the Sahara. North Africa con
nects biogeographically to the Meditenanean 
and Near East, and its crops are mostly exotic. 

The mother continent has an immensely 
rich heritage of traditional foods with important 
promise for the hungry times we face ahead. 
Volume I examines six major and five minor 
grains, and perhaps half a dozen wild grains al
ready used in some areas or that have cultiva
tion potential. Several themes draw the wide
ranging chapters together, including the envi
rorunental resilience of African crops and their 
adaptation to extreme conditions. African fann
ers have refined these crops to an extraordinary 
degree to get yields in some of the world's 
harshest environments: the world's greatest 
desert, its second largest tropical rainforest, 
mountains to nearly 20,000 feet elevation, an 
intense array of pests, and large, highly vari
able, semi-arid climates. The continent's posi
tion astride the Equator has resulted in crops 
being bred for varied day-length conditions as 
they were moved north or south. 

The report suggests breeding African grains 
to global potentials (sorghum has already made 
this leap), y~t also strongly emphasizes the im
portance of retaining traditional subsistence va
rieties. It admits they are optimally adapted to 
their environment. In other words, modem sci
ence likely won't improve on the astonishing 
feats of ancient breeders who developed pearl 
millet in what is now the heart of the Sahara 
desert. Supremely adapted to heat and aridity, 
this primitive grain's importance to life during 
global warming can scarcely be overestimated. 

A Road MAP for Social Change 
Review by Arjuna da Silva 

BILL MOYER 
with JoAnn McAllister, 
Mary Lou Finley and Steven Soifer 
Doing Democracy: The MAP Model 
for Organizing Social Movemellls 
New Society Publishers, 2001, pap. 227 pp. 

I spent the first few chapters reading Doing 
Democracy under the impression its author was 
the other Bill Moyer-the one with an "s" at 
the end of his name. When I finally saw the 
photo of this Bill Moyer on the next to last 
page, I discovered that an entirely new (to me) 
figure is the focalizer of this meta-move-ment 
for supporting positive social change. 

This Bill Moyer has also been dedicated to 
helping progressive causes for decades but has 
stayed, as an educator and trainer, more in the 
background than his (almost) namesake. In the 
process, he's created a comprehensive template 
for organizing social movements so that 
activists are better prepared for the predictable 
pitfalls their efforts inevimbly encounter. Thus 
this "map"-Moyer's "Model for Organizing 
Social Movements"-is a blueprint of the 
stages and struggles all movements go through, 
along with recommended strategies for 

The report examines each grain's nutri
tional profile, environmental adaptability, 
range and techniques of cultivation, traditional 
uses, potential for extension and further breed
ing, and historical and economic impacts out
side its center of origin. The book is hand
somely produced and generously illustrated 
with maps, photographs, and line drawings. Its 
short sections are easily digested. Its writing is 
intelligent, pithy, and practical, with genuine 
and infectious enthusiasm for the subject. 

As I read, I felt a strong urge to organize 
the growing of several of these "lost crops" in 
my own region to broaden the base of crop di
versity on which my own community rests. If 
others have a similar response to this work, and 
some follow their passions, the inve,o;trnent of 
scientific and literary talent and energy in this 
report and its companion volumes will have 
been well spent. 

The National Academy of Sciences makes 
volumes in this series available for free to field 
researchers, teachers, public libraries, and in
terested individuals. However, this policy of 
generous dissemination may, like so many en
lightened or simply intelligent activities of the 
federal government, have fallen victim to the 
sociopathic political direction of the current ad
ministration. 

Deserving of wide readership. 6. 

responding at each step of the process, from 
conception to completion. Already published in 
several languages with over 30,000 copies sold 
in English, taught in college level courses, and 
introduced to tens of thousands of activists in 
workshops and classes worldwide, I believe 
Doing Democracy could become an increas
ingly powerful tool for sustained action. 

In taking on the challenging work of 
analyzing, categorizing, and mapping social 
movement terrain, Doing Democracy allows us 
to see the ups and downs of social activism 
within a cyclic, long-tenn perspective. It 
describes in detail the roles, methods, and 
resources activists need to use in order to 
succeed at their stated goals. Elaborating on the 
steps and patterns that make or break social 
change efforts, the MAP approach wants us to 
trust that even huge paradigm shifts are 
possible. As long as activists are willing to be 
sobered by a no-nonsense look at the road 
ahead and the ones who've gone before us, we 
are likely to gather rather than lose momentum 
for social change. 

'The absence of a practical model that 
describes and explains the normal path of 
successful social movements disempowers 
activists and limits the effectiveness of their 
movements. Without a guiding framework that 
explains the step-by-step process of social 
movement success, many are unable to set 
appropriate long- and short-term goals [or] 

TREE CROPS AND TREE GUil.,DS • MAY 2005 53 



confidently develop effective strategies, tactics, 
and programs ... In addition, without an 
understanding of this process, many activists 
develop irrational feelings of powerlessness, 
and believe their movement is failing." 

Overall, the focus of the MAP is on how 
ordinary citizens can influence "powerholders" 
locally as we\! as in the global community. At a 
time when political despair is so tempting, I 
found it took some effort to absorb this much 
encouragement for tiling on and countermand
ing the powers that be. r was nonetheless 
impressed with how often Moyer addresses the 
need for us to do our personal growth work, so 
that we have the clarity to discriminate 
between our own baggage and the issues at 
hand. Our ability to communicate well in 
difficult situations, and also to sail more 
confidently through discouraging waters, also 
depends on this important self-reflection. Says 
Moyer: "Activists need a special level of 
personal development to respond nonviolently 
regardless of the severity of attack on them." 
The Four Roles· and Eight Stages 

In my work with consensus decision
making and other aspects of managing social 
contracts (i.e., "governance" and "community 
relations"), I often wonder how best to help 
people recognize and uphold the creative 
functions underlying dynamic democratic 
process. It's therefore interesting to consider 
how MAP's Four Roles might provide a kind 
of template for role development within 
democratically operating groups. Let's look. 

The roles Moyer says must be cognized, 
appreciated, and interchangeably played by 
those within a movement group are: the 
Citizen, the Rebel, the Change Agent, and the 
Reformer. In the Citizen role, an activist carries 
a focus on the project's overarching purpose 
and its benefits to society. Members playing 
the Citizen lend an aura of legitimacy to issues 
at stake, as well as to the project itself. The 
diplomatic function within and outside the 
group b served by the Citizen role as well. 

The Rebel, of course, displays the courage 
to takes the risks of engaging in "anti-parli
amentary" activities when perceived necessary 
by the group's purpose. Rebels in the MAP 
schema "put critical social problems and moral 
violations in the public spotlight, often with 
dramatic and controversial actions, and keep 
them there." This role models self-empower
ment, confidence in the face of controversy, 
and creativity amidst challenging conditions. 

The Change Agent steps into the spotlight 
of group process when controversy has 
mellowed and common ground has been sited. 
More comfortable behind the scenes than in the 
forefront, change agents nurture and assist 
others to resolve problems by making inclu
sive, often innovative choices. 

The refonner in this model is less the 
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missionary its name implies than a social 
technician. That is, once agreement has been 
reached on goals and plans for a project, action 
to manifest those through legal, enforceable 
channels becomes the focus of this role. 

There is a certain logical sequence to the 
Four Roles, although they operate simulta• 
neously most of the time. The key to a project's 
success, however, is the actual handling of the 
roles, because each could be played in ways 
that would cause important opportunities to be 
missed, carefully made plans to be misman
aged, and-when inadequate preparation and 
bad timing occur through inexperience and 
poor judgment-despair and burnout to turn a 
promising beginning into a disappointing end. 
Effective and ineffective ways to play each role 
are discussed in depth. Just imagine a group of 
activists consciously switching roles as their 
project evolves! I see the potential for 
tremendous personal growth for those who 
learn that they aren't the roles they play-not 
even the ones they're totally passionate about. 

It was a surprise to discover the eight 
hexagrams from the I Ching juxtaposed to 
MAP's eight stages of social movements. 
Using ancient wisdom to underline key patterns 
in social change, Moyer states: "What is 
needed is a fundamental shift in our character 
from being dysfunctional and dominating, 
states that are normal for our culture and social 
systems, to being peaceful and consciously 
aware, which are the states needed in the good 
democratic society we seek." The hexagrams 
chosen are: 

~ ~ 
"Normal Times" 

encourage more people to join movements to 
create a ci vii society in a safe, just, and 
sustainable world." 

Moving from optimism to realism, the 
authors acknowledge: "Powerholders know 
that social conditions are ripe for change. They 
are aware that the private and public social 
system and institutions they head up often 
violate the people's cherished ideals ... 
Consequently, they consciously try to keep 
their actual policies hidden from the public ... 
through a two-track system of societal myths 
vs. societal secrets and official policies and 
practices vs. actual policies and practices. " 
(Italics in original.) The MAP training prepares 
activists to ferret out these secrets, ex pose 
actual policies and practices and, most 
importantly, bring public awareness to the need 
and possibilities for change. 

"To achieve the goal of winning over and 
involving the citizenry, social movements need 
to reframe the issue by exposing and proving to 
the public that the powerholders' actual 
policies and programs violate the societal 
myths ... " by showing " ... continuously, over 
time, the gap between the powerholders' actual 
policies and programs and the cult:w-e's values 
and beliefs. Highlighting this gap is the most 
critical consciousness raising work and lies at 
the center of social movement strategy. 

MAP's "grll{ld strategy" provides activists 
in all arenas with a basic understanding of how 
each of their efforts can contribute to inter
group synergy. This strategy implies, though it 
does not directly state, that social activism 

Hexagram 
Stagnation One 

Two 
Three 
Four 
Five 
Six 
Seven 
Eight 

"Prove the Failure of Official Institutions" 
"Ripening Conditions" 

Diffi cu It Beginnings 
Assembling (Gathering Together) 
Critical Mass ''Take-Off' 

"Perception of Failure" 
"Majority Public Opinion" 
"Success" 
"Continuing the Struggle" 

Understanding the stages gives activists an 
e_dge psychologically as well as strategically 
and helps avoid burnout and the loss of 
enthusiasm and hope. 

''To achieve full effectiveness, activists 
must ... believe in their own power and the 
power and successes of nonviolent social 
movements. They need to recognize, accept, 
and celebrate the progress and victories of their 
social movement as it travels the long road to 
success." 

The underlying optimism of the MAP 
approach comes out of its fundamental belief 
that people all over the world value the basics 
of human dignity and will work for them if 
respectfully shown how. "We trust that an 
increase in understanding and appreciation will 

Retreat 
Changing 
Resolution 
Continuing 

needs to be a lifelong individual as well as a 
group commitment if democracy is to be 
attained and upheld. A strategy for keeping 
participation in social movements interesting 
enough to sustain long-term involvement is not 
addressed. The important role visual art, music, 
song and dance, poetry, and theater have 
always played and can continue to play in 
providing education and inspiration comes 
repeatedly to mind. 

While this is not an exciting book, its 
usefulness should not be underestimated. The 
presentation of its well-tested formulas gives 
the citizens, rebels, change agents, and 
reformers among us a cartographic view of the 
journey from impulse through response, 
reaction, and results in our efforts to bring 
about a better world. t. 



watermelon, pineapple, soursop, and others . 
Zone I will include a mandala garden and a • • . froin the Regions 

keyhole-lined path filled with herbs and vege-

A P It E · • t • O M • tables. Most of our food will come from a ermacu ure xpenmen ID axaca, ex1co three-sisters patch of com, squash, and beans, 

Judith Katz . supplemented by sweet potato, 11opal cactus, 
Mexico's growing environmental crisis is and amaranth. Also, we envision a ferrocement 

I recently began a new life in the southern 
Mexico state of Oaxaca. My partner's father gave 
us a couple of acres in the pueblo of Jayacatlan, 
nestled 6,000 feet up in the northern Sierra. We 
are making the land a refuge for some of 
Oaxaca's many endangered and native plants. 

Oaxaca is extremely biodiverse. The 
climate is frost-free and subtropical with a 
rainy season under four months and a long dcy 
season. Oaxaca is famous for an ancient 
specimen of the Ahuehuete Cypress called the 
Tule tree, said to be the largest-diameter tree in 
the world. Fruits in our area include mango, 
mandarin orange, lemon, orange, papaya, 
walnut, avocado, chico sapote, cherimoya, and 
nopal cactus. One of the most beloved plants in 
Jayacatlan is the Maguey cactus, from which 
the traditional mezcal drink is made. 

We are still finishing the house and are just 
starting to develop the grounds. With no experi
ence in gardening nor background in environ
mental science, I found Toby Hemenway's 
Gaia's Garden user-friendly and practical. 
However, implementing permaculture in our 
landscape will take time. Most of the area is 
impoverished, dry, and rocky. Unsustainable 
agricultural practices aggravate the dryness. 
and our land shows the results. In Oaxaca, 
campesinos habitually burn yard waste along 
with the rest of their trash instead of enriching 
the soil with the organic material. Agrochemi
cal use has spiked in recent years, yet yields 
have dropped, increasing the e1lodus of rural 
people lo the U.S. Deforestation continues and 
the water supply ha;, declined over the last few 
decades. The once-powerful river, which used 
to wipe out bridges, is now dry part of the year. 

causing some to seek new land-use practices. water tank and a roof catchment with barrels to 
The situation is especially dire in Oaxaca where supplement the municipal water supply, which 
more than half the people live off the land. In is limited part of the year. We think it would be 
Jayacatlan, modest changes are afoot. The good to put our rabbits to work in a rabbit 
municipality is one of four in the region to gel tractor. The group also urged adding chickens 
Smart-Wood certification for good forestry. for more protein and for tillage. Our plan also 
Construction of a communal tree nursery is calls for shadehouses and an outdoor kitchen. 
almost done. And a former mayor organized a We plan to use the native Leucacena 
well-attended workshop on grafting. leucocephala-the name Oaxaca is derived 

I just finished a two-week permaculture from the indigenous word for this tree. We will 
design course in Washington State with Michael also plant Albizzia lebbek, a fast-growing 
Pilarski and Marisha Auecbach. I am excited to nitrogen-fixer, for fodder and firewood. The 
go home and implement permaculture. During tamarind (Tamarindu.s indica) is nitrogen-
the course I worked with others on a plan for fixing too, and it gives medicine and firewood 
the property. We developed ideas to prepare for as well as a popular fruit. Glyricidia sepillm, 
a decrea;,e in rainfall due to global climate Madre de Cacao, is widely used as an overstory 
·change. Life is already difficult in Oaxaca and with crops such as chocolate, pepper, etc. We 
the population is growing. Climate change also hope to acquire vetiver grass to plant along 
could make life much harder; we need to the bottom slope to mitigate erosion. 
prepare by growing drought-tolerant tree crops. We need seeds, propagation material, and 
I would like to increase our area's diver~ity of literature, and are open to visitors who could 
fruits and nuts with figs, macadamia nuts, lend a hand.Contactjudithkatz@yahoo.com. 

Center for Bioregional Living Roots in W. Va. earthen plasters, so our firewood use is small. 
We cook on the woodstove and use it to heat 
water in our gravity-fed water system. Right 
now we are boiling sap from the many good
sized maples growing along old farm Janes and 
field edges. In the Eastern woodland bioregion 
we can sustainably hruvest wood for fuel and 
other uses. It makes economic and ecological 
sense when combined with passive solar 
designs and active reforestation. 

Andrew Faust 
At West Virginia's Center for Bioregional 

Living we are creating forest gardens and 
perennial polycultures as an alternative to 
petrochemical agriculture. Our house, orchard, 
and vegetable gardens occupy 12 acres of 
forests and five acres of meadow. A first-order, 
perennial stream starts from springs in the heart 
of our woods. Here we hand-draw our drinking 
water. The young woods at the headwaters 
were cattle pasture 30 years ago. Downstream 
the forest is more mature. Farmers allowed the 
woods on the steeper north- and south-facing 
slopes to thrive since the clearcut almost I 00 
years ago. However, this land was selectively 

logged seven years before we bought it. 
Luckily for us, the first stage of succession 

in this region includes black locust (Robinia 
pseudoacacia). These fa;,t-growing, rot
resistant legumes produce hard wood, and they 
coppice! I have been girdling and thinning 
locusts in the edge adjacent to the meadow 
where they are close to sugar maples, natural
ized apple, crabapple, and hawthorns. This area 
is on contour with our house, making it easy to 
haul firewood. We used locusts from another 
stand on the property to build a bridge across 
the stream and for all the posts in our house. 

Our passive solar house is well-insulated 
with strawbales and has lots of mass from 

We are e1lploring cultivation of woodland 
understory crops in our steeper-sloping and 
more mature forest stands. These will include 
ramps, a garlic relative; shiitake, reishi, and 
other mushrooms; ginseng; and perhaps 
goldenseal, cohosh and other value-added 
woodland species. We are confident that the 
mix of crops we create in and select from the 
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forest will be more valuable and economically 
stable than logging of hardwoods. 

We are learning how to raise fruit and nut 
crops for home and market without synthetic 
chemicals. I now know enough about grafting 
to begin working our hawthorns, crabapples, 
and naturalized apples. We have mail-ordered 
trees from nurseries in cold climates, and this 
year found a local grower of heirloom stock. 
As we begin to graft our own we will purchase 
less. We have planted semidwarf, standard, and 
multigrafted trees fruits, mostly heirloom 
apples and Asian and European pears, as they 
are very cold hardy, as well as cherries, 
Japanese and European plums, and filberts. 
West of the house our windbreak mixes ever
greens with Carpathian walnuts and butternuts. 

r have been studying and applying 

biodynnmic methods over the past ten years. 
They are very useful for market quality beyond 
organic in fruit, nut, vegetable, berry, poultry, 
and dairy production, especially in the orchard. 
We treat the fruit trees with a variation on 
biodynamic tree paste. Two years ago, multiple 
treatments saved the trees from seven teen-year 
locusts. We mulch an area three feet in 
diameter starting about four inches from the 
trunk for the first several years. This helps 
discourage grasses and encourage tree roots. 
We will eventually plant a mix of beneficial 
perennial plants that do not compete with the 
trees. We fence some, we pee next to many, 
and for the first three summers (before we had 
a greywater sump) we carried buckets of 
greywater to them. They loved it! This year I 
will be feeding them well-composted 

Movement Musings 

humanure. We have a medium-sized, people
friendly, deer-chasing, canine. Last season we 
added a hive of bees. We got pollination and 
four gallons of honey without antibiotics. 

We are great lovers of trees. I am also 
working with local watershed and government 
agencies to encourage the .reforestation of 
riparian buffers with diverse native trees. We 
need to bring the forest back to where we live. 
Please help by replanting it where you are. 
Trees are amazing and multifaceted in their 
ability to make life easier for us. 

The Center for Bioregional Living is 
located in Pocahontas County, WV. Come take 
the Design Course !his summer or contact us 
at: HC 64 Box 269, Hillsboro, WV 24946; 304 
653-8582; treefaust@juno.com. 

Nicaraguan Project Receives Activist Tree Tax Funds 
Dave Jacke 

Publisher Peter Bane has once again dis
bursed Permaculmre Activist Tree Tax funds in 
service to people and planet through tree plant
ing. In March he sent $500 to support tree 
planting on the deforested Nicaraguan island of 
Ometepe. Chris Shanks, permaculture teacher 
and organizer, is working with others to refor
est the island and build sustainable Ii velihoods 
for its residents. He recently returned from 
teaching an 18-day permaculture course on the 
island fann that trained 30 people, half of them 
from Central America. Nine of those 15 live in 
Balgue, the local community with which 
Shanks and his cohorts work closely. 

After last year's course, Shanks began a 
follow-up program to apply the design prin
ciples covered in the course. This consisted of 
planting fruit trees, palms, and native timbers 
in plant guilds mimicking complex natural 
plan! communities. Last year, two former stu
dents, Roxana and Vienel, participated in two 
weeks of design and tree planting on their own 
land. This year they will lead eight locals in a 
continuation of this work. 

Shanks' faim includes a nursery where they 
propagate almost a thousand trees, bamboos, 
palms, and herbs in November each year, and 
plant them out the next May or June. This year, 
a sister nursery started last year by Finca 
Magdalena, a locally-owned organic coffee co
operative will contribute hundreds more. Stu
dents from this year's course, local folks, the 
Finca, and cherished volunteers managed to 
build four terraces, expand the nursery space 
fifteen-fold, install a windbreak with a simple 
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inigation system, and start planting a nursery 
that will eventually house around 14,000 
plants. They will give trees {rom both nurseries 
to local folks who want to improve their diet, 
gain a market for their agricultural products, 
and reforest. Though they will give away thou
sands of trees, cuttings, and seeds from the 
nurseries this year, the demand for some spe
cies forces them to go off-island to buy se
lected varieties of grafted trees for planting. 
This year they will buy 600 grafted fruit trees 
and 40 clumps of tjmber bamboo. 

In addition to the Ometepe eff9rt, this year 
Shanks will undertake a small planting odyssey 
through two other countries in !he region. He 
will start in Guatemala, working with his co
leader from the 2005 course, Renaldo Lee 
Atoj. Ronaldo is a full-blooded Mayan who 
speaks five languages and has been involved 
with pennaculture for 10 years. Shanks says, 
"Because of his race and the racism in his 
country, bringing grafted trees from the USA 
into liis country is almost impossible; not so for 
goofy white guys like me." Chris will purchase 
species and specific varieties of trees for 
Ronaloo to plant at his site with the intention 
that these introductions be shared with the 
Mayan people of his region. "In some cases we 
will be reintroducing species that are now al
most extinct because of deforestation," Shanks 
says, species like the green sap6te (Calocar
pum viride), a popular tree fruit consumed by 
the Maya for thousands of years. From there he 
will travel to Honduras to share seeds and cut
tings with a fonner student, Gerardo Santos, an 

organic fanner living in the highlands. 
Project Bona Fide, the nonprofit Shanks 

codirects, will support these programs, as will 
the Wilder Foundation. Both organizations 
work closely with local communities. They of
fer classes and workshops, donate trees and 
seeds, demonstrate organic and regenerative 
agriculture, participate in community social 
programs, and are now developing a new 
permaculture course for local single mothers. 
This year they are trying to raise_ $5,000 for this 
work. None of this will be used for salaries
all of it goes toward materials, supplies, and 
transportation, supporting the nurseries and 
planting efforts. Parallel fundraising is under
way to salary Mr. Shanks and the two other co
founders of the Wilder Foundation, who are 
now working pro bono and often out of pocket. 

'Toe Activist is proud to support such good 
works," says publisher Bane. Tree Tax funds 
are set aside from every subscription of the 
magazine and donated to projects such as this 
as a way of compensating for the magazine's 
use of paper. Of course, your contributions in 
support of Shanks and his Central American 
colleagues would be most appreciated, and 
would further leverage the Activist's own sup
port. Donations are tax deductible and can be 
sent to: 

The Wilder Foundation 
( www.permaculturenow.com) 
Social Environmental Entrepreneurs 
11948 W. Washington Blvd., Suite 201 
Los Angeles, CA 90066 

Please mark checks to "2005 Planting Project." 



The Straight-(Over)Story 
Rich Blaha 

Plant guild design is still a young, exciting field. Unlike 
language, where a meager 26 English letters spawn tens of 
thousands of meaningful words, our plant " alphabet" is very 
large. Now the work begins to realize connections between the 
soil, light, and water preferences of plants and to create self
sufficient and productive guilds. A feature of guilds often glossed 
over is the physical and structural characteristics of their 
component plants. Here I'd like to talk about some of the benefits 
of bringing this additional layer of infonnation into our designs. 

Despite popular perception, the Willamette Valley of western 
Oregon isn't as wet as the stories tell. While Portland receives 
around 35 inches (89 cm) of rain per year, the vast majority of 
that falls from October to March, outside the main growing 
season. The landscape shares a lot of characteristics with 
California; a glance in August at the shimmering, golden hillsides 
studded with oaks brings Steinbeck to mind far more than 
Sometime.s a Great Notion. 

When my wife and I moved to Mossback Farm's new location 
in 2002, I behaved much like Toby Hemenway did when he moved 
to his rural property ii:, southern Oregon (PcA #55). Grand plans, 
and a fair bit of cash, went into plantings that would give us yields 
far into the future. I could see the chestnut, walnut, and locust 
forests, productive understories, interspersed with pastured poultry 
and ruminants to cycle nutrients-a completely integrated plant
animal polyculture guild. It was going to be perfect, of cowse. 

This vision took a beating early the following summer. Unsea
sonably hot weather settled in by early June, and the heat baked 
until it broke with a blessed early rain in September. Our water 
supply wasn't fully developed yet, so five- gallon buckets, sweat, 
and cursing became the norm . Only a few plants died, but I fear 
that many will be pennanently stunted due to early trauma. 

After that first summer, I stepped back to evaluate what I 
could do to make the situation more tolerable the following 
summer. I expanded the rooftop catchment system, increased the 
pipe network out to the planting areas, and redoubled my 
mulching, composting, and organic matter efforts. But the biggest 
lesson I learned in this time was the effect that existing trees and 
shrubs had on the sUITounding landscape. 

In the shade of each of the young evergreen trees (mostly 
noble fas and Willamette Valley ponderosa pine) planted by the 
previous owner, the grass would grow lusher, staying green later 
into the summer, and green up earlier in the spring. As the winter 
progressed an ice storm swept through, and again, the areas under 
the trees told a story. When everything started to thaw, the area 
around the trunk would clear of ice first, due to both heat gain 
and drip from the canopy. 

Other climates have parallel lessons that we can apply here, as 
well. Sagebrush (Artemisia spp) is a deep-rooted desert and 
shrub-steppe species common to the intermountain West. It can 
gather water from deep in the subsoil to survive. During the brief 
desert green season, annuals form a carpet of green immediately 

beneath the sagebrush, buffered from the elements by the small, 
but still effective canopy of the plant. The California coastal 
redwood (Sequoiadendron giganteum) ecosystem is highly 
dependent on the existing tree canopy to sustain itself. One need 
only compare adjacent drainages, one with recent timber harvest, 
and one with existing old-growth trees, to see this fact. In the 
absence of the canopy, the harvested area bakes in the summer 
sun, killing any seedling redwoods present. Gorse invades, 
getting a jump on any useful or native species due to its nitrogen
fixing trait. It creates impenetrable thickets, making future 
reclamation of the land that much more unlikely. Meanwhile, just 
one valley over, the old trees gently bold the sea mist that blows 
in and gives comfort to the sensitive seedlings that will 
eventually grow to replace the existing giants of the grove. 

Even the cursed Scotch broom, a noxious weed with which 
Mossback Farm is endowed in abundance, has· some beneficial 
effects. Like the conifer understory, the areas under the broom 
remain green and lush for much of the swnmer, unlike areas just 
a few feet away outside the canopy. Some of this effect was 
undoubtedly due to the nitrogen-fixing properties of the broom, 
but the buffering characteristics of the canopy are also to be 
credited. We are ta1cing advantage of this "Scotch broom effect" 
by clearing a patch and planting useful trees in the shade of the 
remaining broom. They will benefit from the shade and nitrogen 
until they become established, when we will remove the broom. 
Thls mimics ecological succession, making less work for us. 

Normally, temperate-climate pennaculture design doesn't 
have much use for evergreen trees in zones 1 and 2, since only 
rarely do they have a crop that is harvestable and needs 
continuous care throughout the year. However, in this landscape, 
we are finding that using evergreens-and conifers in 
particular-benefits the design in two ways. First, the trees can 
create a suntrap which will cut the cold northerly winter winds 
and help to hold more winter sun. Second, the conifers, through 
both shade and condensation (fog drip), as well as the needles 
they contribute to the soil, are the overstory that contributes to a 
useful and productive shrub layer. Currants (Ribes spp), 
blueberries (Vaccinium spp), raspberries (Rubus spp), and 
highbush- (Viburnum trilobum), and lowbush Cfanberries 
(Vaccinium angustifolium) are natural conifer-understory plants, 
being acid- and shade-tolerant. Thus, all are excellent candidates 
for rounding out this guild. 

This expands somewhat on the existing guild concept, since 
the conifers are contributing more of their physical characteristics 
to the system, rather than an actual harvestable yield. However, a 
passive yield of better growing conditions, one that doesn't have 
to be managed after the initial investment of time and energy, is 
very much the foundation of a sustainable permaculture system . .6 

Rich Blaha is a research scientist, farmer, and de.signer who nms 
Mossback Farm with his wife, Val, in Yamhill OR. Reach him 
through the farm's website, www. mossbackfarm.comljournal. 
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EVENTS 
Permaculture Design and Organic 
Food Production Skillbuilder 
Vancouver Island, Canada 

Dates: Mayl6-September 2 
Optional Practicum to 10/2. 

Location: Shawnigan Lake, B.C. 
Description: A unique opportunity to build 

skills and competence with this four-month, 
fully residential program. Participants will run 
the community's organic food production 
systems. We will explore no-till, bio-dynamic, 
bio- and french-intensive farming, and 
permaculture, which will be integrated into the 

entire program. The core curriculum consists of 
community building, human development, 
compassionate/non-violent communication, 
dedsiun-making processes, personal 
leadership, local indigenous wisdom, whole 
systems design, and permaculture basics. 

Instructors: Tyrone Lafay and guests. 
Cost: $4500 Cdn., includes camp, 

meals. tuition, and field trips. 
Contact: O.U.R. Eco-Village 

Pc Design & Organic Food 
Production Ski 11 builder, 
Box 530, Shawnigan Lake, 
BC, VOR 2WO, Canada 
250- 743-3067 
our@pacificcoast.net 

Natural Building Skillbuilder 
Vancouver Island, Canada 

Dates: June 20-August 27 
Location: Shawnigan Lake, B.C. 

Description: Participants learn through 
han<ls-nn practice of building skills, supported 
by presentations, personal study, and 
discussions of related topics. The program 
offers: Strawbale and Cob Finishing: 
aesthetics, bas-relief work, brown coat for 
plaster, windows and doors; Natural Plasters: 
clay and lime recipes, colour and application; 
Emthen Floors: in- floor heat, tile work, 
finishing; Cob Construction: wall building, 
detailing, windows, doors, roof; Stone 
Foundation; Woodworking: as needed to 
support cob or bale building; Basic Design 
Skills: passive solar, natural house specific 
needs, materials, decision making; Community 
life: all panicipants live on site for the duration 
of the program. 

Instructors: Elke Cole, Eckhardt Beuchel, 
and guests. 

Cost: $3500 Cdn., includes camp, 
meals. tuition, and field trips. 

Contact: 0. U .R. Eco- Village 
Natural Building Skillbuilder, 
( see de tai Is above) 
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Permaculture Design Course 
Interior BC, Canada 

Dates: June 13-25 
Location: Winlaw, British Columbia 

Description: This basic two-week 
pennaculture design course presents a good 
balance between theory & hands-on projects. 
Students will experience slide shows, lectures, 
discussion, field trips & design exercises. 

Instructors: Gregoire Lamoureux & guests 
Cost: Cdn. $800-$900 

Contact: Gregoire Lamoureux 
Kootenay Pennaculture Institute 
S12, C2, RR#! 
Winlaw, BC, Canada, VOG 2JO 
250-226- 7302 

spira)farm@yahoo.com 
www3 .telus.net/permaculture 

Permaculture Design Course 
Coastal Washington 

Dates: July 18-August 7 
Location: Orcas Island, WA 

Description: A three-week certificate 
design course on the Bullock's 25-year old 
pennaculture homestead. Approximately 144 
hours of classroom and hands-on education. 
The course will incorporate; design methodolo
gies, observation skills, whole systems design, 
annual and perennial foods, energy/water/waste 
management, appropriate construction, plant 
propagation and culture, outdoor mushroom 
cultivation, herbs and natural fiber use. 

Instructors: Douglas Bullock, John 
Valenzuela, Toby Hemenway, 
Sam Bullock, Fungi Perfecti. 

Cost: $1500 ($1400 by June 1st} 
Contact: Samuel Bullock 

PO Box 107 
Deer Harbor WA 98243 
360-376-2773 

pennaculture.sam@gmail.com 
bullock orcas@hotmaiI.com 
permacultureportal.com 

Ecovillage and Permaculture 
Certificate Program 
Western Oregon 

Dates: June 20-August 14 
Location: Dexter, OR 

Description: This dynamic residential 
program provides a holistic introduction to 
ecovillages in addition to a full Permaculture 
design certificate course. The program 
integrates Land, Organic Gardening, 
Ecobuildi.ng, Personal Growth and Community 
Living, Organic Gardening, Ecobuilding, 
Ecovillage Site Design, Personal Growth and 
Community Connection, Ecoforestry, Energy 
Efficiency and Renewable Energy Systems. 

Permaculfure Fundam'entals 
Ontario, Canada 

Dates: June 17-24 

Location: Orangeville, Ontario 
Description: The course topics will include 

Pennaculture as the basis for design; Natural 
Systems; Home and Garden Design; Intensive 
Small Systems; Self-reliance and Food 
Security; Rehabilitating our Envirompent. This 
course include some slide shows, discussions, 
design exercise, and some hands-on activities 
in a beautiful outdoor setting. 

Instructors: Gregoire Lamoureux & guests 
Cost: Cdn. $740. Food & lodging extra. 

Contact: Russell Scott 
Ecology Retreat Centre 
Orangeville, Ontario 
519-941-4560, 800-486-5460. 

bookings@ecoloi:;yretreatcentre.ca 

Village Building Convergence 
Northwest US 

Dates: May 20-29 
Location: Portland, OR 

Description: A ten-day participatory 
conference of workshops, presentations, and 
celebrations that includes Urban Permaculture, 
Natural Building in the Streets, Intersection 
Reclamations, Community Democracy, 
Leadership Trainings, Urban Communication 
Systems, Water Systems & Penneable 
Surfaces, Ecological Public Art, Sacred Spaces, 
and Homeless Empowerment. The intention of 
this event is to provide an experience of 
sustainable, village-scale living in the urban 
environment during which time participants 
will be able to "practice" living in a socially 
and ecologically sustainable human culture. 

Cost: $270 for ten days or $30 per 
day. Includes lunches & dinners, all day and 
evening events, and homestay lodging. 
Worktrades available. 

Contact: vbcregjstration@vbc.org 
www.cityrepair.org/vbc 

Instructors: David Holmgren, Robina 
Mccurdy, Diana Leafe Christian, Mark 
Lakeman, Toby Hemenway, Jude Hobbs, Rick 
Valley, Joshua Smith, Tree Bressen, and Rob 
Bolman. 

Contact: Marc Tobin 
Ecovillage _and Pc Program 
Lost Valley Educational 
Center (I.NEC) 
81868 Lost Valley Lane, 
Dexter, OR 97431 
541-937-3351 xl04 
www.lostvalley.org 

stain abilit;y @Jostval ley.o rg 



David Holmgren: US Tour 

David Holmgren co-originator of Permaculture 
www.holmgren.com.au/ will be in the US this 
summer. Schedule is subject to change. Please 
check the website for up-to-date infonnation. 

July 30. Black Mountain, NC 
Permacultur e- A Response to Peak Oil. 
Contact: The Permacultll!e Activist 

pcactivist@mindspring.com. 
www perma cultureacti vist.net 
828-669-6336 

Augu.st 2&3. Santa Barbara, CA 
Program and booksigning . 
Contact: Santa Barbara Permacul ture Network 

sbpcnet@silcom.com. 
www.sbpennaculture.org 
805-962-2571 

August 6-9. Northern CA 
Workshop at IONS. 
Contact: Permaculture Institute of Northern CA 

www.permacu)tureinstitute com 
info@permacyltureinstitute,com 
415-663 -9090 

August 13-15, Portland, OR 
Introduction to Pennaculture, Organic 
Gardening and Food Forests . , 
Augu.st 16-17. Portland, OR 
Advanced Permaculture Principles and Ethics. 
Contact: Portland Permaculture Institute 

503-293-8004 
www.portlandpennaculture.com 
info@portlandpennaculture.com 

August 18. Olympia WA 
Perrnaculture Solution s for the World . 

Augu.st 19-21. Bellingham, WA 
Northwest Herbal Faire . 

Augu.st 23. Olympia, WA 
Permaculture Solutions for the World. 

August 27-28. Twisp, WA 
Two Day Workshop 

August 27. Twisp, WA 
Pennaculture Principles 

August28.Twisp,WA 
Ecosystem Restoration 

August 30-Septem~er 1, Seattle, WA 
Advanced cou rse Perma cultur e Design Theory 
and Principles 

Contact: Michael Pilarski 
friendsofthetrees@yahoo.com. 
www.friendsoftrees.net 
360-927-1274 

Visit us on the Web 
www.permacultureactivist.net 

-...... 
Permaculture Design Course 
Northern California 

Dates: May 28-June 11 
Location: Point Reyes Station, CA 

Description: Observe principles that 
make ecological systeIIl.'i self-sustaining and 
apply them to your designs for integrated 
homes and gardens, energy systems and water 
supplies, communities that function and th.rive, 
meaningful and fulfilling work, economi es and 
global politi cal movements. The course will 
also weave together the principles and practices 
of pennaculr:ure with wilderness awareness
learn bird language, track and participate in 
activities tha t deepen your awaren ess and 
intimacy with the natural world. The program 
will be found ed upon the reality that we a.re 
nature and have an amazing role in our 
watershed ecosystems. 

Instructors: Penn y Livingston-Stark ., 
fames Stark , Brock Dolman, Scott Brinton , 
Dennis Martinez, and guests. 

Cost: $1200 , including camping 
and meals. $ 100 non-refundable depos it due 
upon regi stration. 

Contact: Regenerative Design Institute 
Permaculture Institute of 
Northerq California 
PO Box 341, Point Reyes 
Station , CA 94956 
415-663 -9090 

info@pennacu!tureinstitute,com 
ww w.pennacultureinstitu te.co m 

Year-long Permaculture 
Design Course 
Northern California 

Dates: July 23-24 and one Saturday 
each month until June 2006. 

Location: Bolinas , CA 
Description: During this year -long 

course, the cwriculum and the hands-on aspect 
of the course will be integrated into the seasons 
nod provide participants the experiences of 
winter pruning, spring planting, summer and 
fall harvesting , food preservation, and other 
activities that relate to the seasons. 

Instructors: Penny Livingston-Stnrk, 
James Stark, and guests. 

Cost: $975 if paid by Ma y 31st. 
$1200 if paid by July 15th. $100 non· 
refundable depo sit due upon registration. 

Contact: Regenerative Design Institute 
Permaculture Institute of 
Northern California 
PO Box 341, Point Reyes 
Station, CA 94956 
415-663 -9090 

jnfo@permacultureinstitute.com 
www.pennaculturejnstitute.com 

Natural Building in Community 
Northern California 

Dates: June 6-July 29 
Location: Boonville, CA 

Description: Th is is a rare opportunit y 
to develop natural buildin g skills in the 
stimulating environment of a rural intentional 
community. We take a whole-systems appro ach 
to ecological building, comb ining earth, straw. 
wood, sand, and stone in various w:1ys to create 
m'expensive, efficient hybrid structures. You 
will develop skill s not only in building but alst1 
in group living, leadership, and conunun ication. 
Topics includ e straw bale; cob; round pole 
framing ; straw light-cla y (slip straw); earthen 
floors; natural plasters and paints ; earthbags, 
rammed tires, rubble trenches, and other 
alternative foundat ions; sustainable material s 
harvest ing; home powe r generation; pass ive 
solar design; structures and processes fo r 
intentional communities; and lots more about 
natural building, rural homesteading, and living 
and working in groups. It runs approximately 5 
days and 40 hours per week, inclut! ing hands
on building, lectures, leadership and 
communication exerci ses, field trips, and 
personal projects. 

Instructors: Michael G. Sm ith. Darry l 
Berlin, and guests. 

Cost: $2800 includes camping 
and delicious organic meals. Written 
application required . Group size limited to six. 

Contact: Emerald Earth 
707-895-3302 
www.emernldearth.org 

workshops@ emer aldearth ,ori: 

Natural Building Intensive 
Northern California 

Dates: September 10-16 
Location: Boonvill e, CA 

Description: Introduction m the practh:e 
and theory of natural building including straw 

bale; cob; s(raw light-clay (slipstn1.w ); wattle
and-daub; earthen floors; natural plasters and 
paints ; passive solar design; and more. Hand s
on practice in at least eight different building 
techniques is supplemented with lecture and 
discussion, tours, slide shows and videos. 

Instructors: Michae l G. Smith , Darry l 
Berlin. Sara McCamant. 

Cost: $500 includ es camping and 
food . Discounts for early registration and for 
Mendocino County residents. Group size limited. 

Contact: Emerald Earth 
707-895-3302 
www.emernldearth.{)rg 

workshops@em eraldearth .nrg 
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Permaculture Design Course 
New Mexico 

Dates: May 21-June 3 
August 27-September 9 

Location: Santa Fe, NM 
Description: Students learn the basics of 

site assessment and design, as well as the many 
topics and techniques used by pennaculture 
practitioners worldwide. Scott Pittman, senior 
teacher, long-time collaborator with Bill 
Mollison, and internationally acclaimed 
pennaculture designer has taught or consulted 
in over 25 countries on five continents. He 
shares his impressive portfolio of stories and 
examples of projects ranging from backyards to 
thousand-acre farms all over the world. 

Instructors: Scott Pittman 
Contact: EcoVersity 

2639 Agua Fria Rd 
Santa Fe, NM 87505 
505-424-9797 extn. IO 
www.ecoversity.org 
jnfo@ecoversity.org 

Certificate Program 
in Earth-based Vocations 
New Mexico 

Dates: August 27-November 18 
Location: Santa Fe, New Mexico 

Description: This comprehensive, hands
on curriculum includes the Permaculture 
Design Course, followed by a IO-week 
mentored internship with working 
professionals. Students participate in hands-on 
projects and group exercises, visit working 
sites, and complete and present professional 
design projects. Earth-based Vocations students 
may be seeking to build homesteads or farms, 
to gain vocational skills and professional 
contacts, or to dream up careers and solutions 
that address today's complex issues. Graduates 
leave with livelihood skills for Jiving on the 
land, working with earth-based enterprises, 
regenerating the earth, and revitalizing the 
spirit. Application deadlines: December 15 for 
spring course and June 15th, 2005 for fall 
course. 

Instructors: Bristol Stickney (Renewable 
Energy), Joel Glanzberg (Permaculture), 
Chrissie Orr (Community Arts and Activism), 
Scott Pittman (Permaculture), Alfred van 
Bachmayr (Natural Building and Architecture), 
and others. 

Contact: Eco Versity 
2639 Agua Fria Rd 
Santa Fe, NM 87505 
505/424-9797 extn. 10 
www.ecoversjty.orK 
info@ecoversity,or~ 
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19th Annual 
Permaculture Design Course 
Colorado Rocky Mountains 

Dates: August 22-September 3 
Location: Basalt, CO 

Description: At 7200' elevation in the 
Roaring Fork Va!Jey, CRMPI's 25-year old site 
features maturing fore.st gardens, commercial 
greenhouses, small livestock, and a useful 
plants nursery. Excellent organic food, a superb 
site, and an all-Colorado teaching team make 

• this a unique experience. Learn practical 
permaculture from Colorado's most experi
enced designers. 

Instructors: Jerome Osentowski, John 
Cruickshank, and Becky Elder. 

Cost: $1100 includes meals and 
camping, $100 discount for early registration 
or for signing up with a friend. 

Contact: Central Rocky Mountain 
Permaculture Institute 
POB 631, Basalt, CO 81621 
970-927-4158 
www.crmpi.org 
jerome@cnnpi,org 

Permaculture Design Course 
Northeast Colorado 

Dates: June 5-18 
Location: Manitou Springs, CO 

Description: This Design Certification 
Course will be held in the shortgrass prairie of 
Northeastern Colorado, a land of expansive sky 
and vast prairie. This course will cover 
principles and ethics of permaculture, 
techniques for design, natural building, organic 
gardening, healing ourselves, the land, and 
much more. This is a drylands area and the 
course will reflect that. Students will 
participate in planning and designing on site at 
Prairie Star. 

Instructors: Patricia Allison, John 
Cruickshank, Dan Chiras, Becky Elder, Travis 
Becker and others. 

Cost: $1177 includes · camping, 
organic meals, course materials. $100 discount 
before May 5th. 

Contact: Becky Elder 
Blue Planet Pennaculture 
POBox861 
Manitou Springs, CO 80829 
719-685-0290 
rselder@adelphia.net 
pikespeakpennaculture.org 

Deadline 
for the next issue (#57) is 

June 1, 2005 

Ecovillage Design and 
Permaculture Practicum 
Middle Tennessee 

Dates: July 22-30 

Location: Summertown, 1N 
Description: The second half of the 

Permaculture Design Certificate Course. Site 
selection, master planning and pattern design 
for ecovillages, including consensus and 
conflict resolution, financial aspects, work 
issues, and best practices. 

Instructors: Albert Bates, Diana Christian, 
Gwynelle Dismukes, Greg Ramsey, Scott 
Horton, and guests. 

Cost: $800. 
Contact: Ecovillage Training Center 

The Farm, POB 90, 
Summertown TN 38483-0090 
931-964-44 74, fx/-2200 
ecovillage@thefarrn.org 
www.thefann.org 

Ecovillage Apprenticeships 
Middle Tennessee 

Dates: June 5-June 29 
July 10-Ai.ig 5 
Sept 2-Sept 29 

Location: Summertown, TN 
Description: Learn organic food produc

tion, natural building, and permaculture. This 
year we will be continuing work on our 11,000 
sq.ft. constructed wetlands, our cob visitors 
center, our cob, strawbale and earthbag sauna 
roundhouse, unique "hipitats" and compost 
toilets, and many other interesting projects 
within the Farm community. 

Contact: Ecovillage Training Center 
The Farm 
www.thefarm.org 

Natural Building Immersion 
Middle Tennessee 

Dates: September9-18 
Location: Summertown, TN 

Description: Intensive instruction in straw, 
cob, wood, and other natural materials. Other 
topics include: wattle and daub, adobe, 
earthbags, earthships, traditional Mexican 
styles, bamboo, slip-clay, domes and arches, 
earthen floors, earth plasters and alis, passive 
solar, foundations and drainage, living roofs. 

Instructors: Howard Switzer, Katey 
Culver, Albert Bates, Matthew English, and 
guests. 

Cost: $800 for 9 days, $100 per 
day, or $175/day for couples-includes meals & 
lodging. 

Contact: Ecovillage Training Center 
The Farm 
www.thefarm.oi:g 



Permaculture Design Course 
Central Texas 

Dates: Nine week-end days from 
April 9-June 5 

Location: Austin, TX 
Description: This course offers 

practical training for homeowners, apartment 
dwellers, fanners, foresters, land developers, 
city planners, architects, teachers, and others 
who want to learn skills in sustainable living 
which can be applied to home, workplace, and 
community. Learn design solutions to 
problems wtique to our Central Texas climate, 
water, soil, vegetation, gardening, etc. Also 
learn to capture and effectively use and re-use 
water; build an herb spiral; install a pond; use 
natural & green building techniques; read a 
landscape to determine optimum placement of 
design elements; maximize food output; 
encourage natural cycles of plants and 
animals; design homes and landscapes that 
serve people, attract wildlife, and ere ate 
restorative habitat; implement landscapes that 
take care of themselves. 

Instructors: Dick Pierce, Selwyn Polit, 
and guests. 

Cost: $450 for entire course or 
$60perday. 

Contact: Selwyn Polit 
512-926- 7876 
selwyn@austintx.com 
Dick Pierce 
512-744-1941 
dpierce@ail.org 

Earth Goddess 
Permaculture Training 
No. Carolina Blue Ridge Mountains 

Dates: June 10-17 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: An eight-day immersion in 

Pennaculture, Herbal Wisdom, and Women's 
Mysteries. Permaculture: You will be steeped in 
a commwtity designed through permaculture. 
Herbal Medicine: We will explore the uses of 
wild plants and common herbs as food and 
medicine. Women's mysteries: We will 
embrace our bodies and our sexuality as 
essential aspects of the powerful Goddesses 
that we are. This training feeds both mind and 
body, heart and soul. Our "classroom" time will 
weave together lectures, discussions, plant 
walks, outdoor hands-on projects, and personal 
empowerment work. 

Instructors: Patricia Allison, Corinna 
Wood, and guests. 

Cost: $615 includes meals and camping. 
Contact: Earthaven Learning Center 

866-666-9935 toll free 
earthavenleaminicenter.org 

~~ 

Permaculture Fundamentals 
No. Camlina Blue Ridge Mountains 

Dates: August 12-20 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: This eight-day intensive 

presents the principles, elements, and examples 
of pennaculture design. Enjoy the setting of 
North America's first pennaculture designed 
ecovillage. Systems are in place demonstrating 
natural building, ecological site design, 
cooperative business, renewable energy, 
sustainable forestry, cohousing, wastewater 
treatment, useful plants nursery, and much 
more. Our team of internationally experienced 
instructors has taught dozens of successful 
courses since 1992. Completion of this course 
and a design practicum leads to the 
Perrnaculture Certificate. 

Instructors: Peter Bane, Chuck Marsh, 
and guests. 

Cost: $675 incl. meals and camping. 
Contact: Earthaven Learning Center 

1025 Camp Elliott Road 
Black Mountain, NC 28711 
866-666-9935 toll free 
828-669-0012 fax 

info@earthavenlearningcenter.org 
earthavenleam~ngcenter.org 

Village Design Practicum 
No_ Carolina Blue Ridge ~ountains 

Dates: September 23-30 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: Part Two of the Pennaculture 

Design Course. Combining the larger subjects 
of the permaculture curriculum, you will work 
in teams with a focus on the design of 
Earthaven village landscape and culture. 
Ex.perienced designers lead small groups in 
design projects. Students will develop skills in: 
Mapping, Field Survey, and Drawing, Pattern 
Languages and Meta-Systems, Economic, 
Social, and Community Design, Broadscale 
Landscape: Agriculture, Wildlife, Earthworks, 
Restoration Forestry, Interview, Presentation, 
Project Management & Earning a Living. 

Instructors: Peter Bane, Chuck Marsh, 
and guests. 

Cost: $675 incl. meals and camping. 
Contact: Earthaven Learning Center 

866-666-9935 toll free 
earth a yenlearningcenter. org 

Send Your Calender Items to 

pcactivist@mind5pring.com with 

"Calendar" in the subject line. 

Building with Earth and Straw 
No. Carolina Blue Ridge Mountains 

Dates: July 22-30 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: Prepare to get muddy! There 

will be lots of hands-on experience through 
classes and informal discussions so you really 
get an in-depth basis of knowledge and a great 
feel for the materials. Besides the basics of 
several different natural building materials and 
methods, we will cover site selection, passive 
solar design, building codes, and all the 
elements that make up a good building, from 
the bottom up, inside and out. Other methods 
may include straw-clay, wattle and daub, slip
chip, and earthen plasters. We will take an 
extensive tour of Earthaven's natural buildings, 
expand our horizons with slides from near and 
far, explore your questions and dreams, and 
have a grand old time! 

Instructors: Mollie Curry, Steve Brodmerkel, 
and guests. 

Cost: $675 incl. meals and camping. 
Contact: Earthaven Learning Center 

866-666-9935 toll free 
earthavenleamingcenter.org 

9th Continental 
Bioregional Congress 
Southern Appalachian Mountains 

Dates: July 9-17 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: Continuing a 20-yr tradition, 

we will create a ceremonial village that links 
each to each across the artificial boundaries of 
state, province, and nation. We will spark and 
strengthen ecological networking by the 
exchange of information and strategies to forge 
meaningful lives in balance with our life 
communities. We'll also share and celebrate 
stories of place, model the communities we 
wish to support and create, and replenish 
ourselves for the work many of us already do: 
preserving and restoring forests, prairies, 
oceans, rivers, deserts, and other wild places. 
Together, we'll forge vital and enduring bonds 
that ripple out from our Ii ves. Participants will 
be able to experience life in a pennaculture
designed setting employing earth-friendly 
housing, sustainable forestry, renewable 
energy, and consensus-based decision-making. 

Cost: $300 includes meals and 
camping. Scholarships available for Mexican 
and Canadian participants and US activists. 

Contact: www.bioregionalcongress.org 
biocongress2004@earthaven.org 
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Women's Internship 
in Ecovillage Living 
Earthaven Eco village 

Dates: June 10-July 31 
Location: nr. Black .Mountain, NC 

Description: This circle of women deeply 
explores their relationships with the earth, 
other women, and their own bodies. This eight
week internship begins with the week-long 
Earth Goddess Training : Permaculture , Herbal 
Medicine, and Women's Mysteries. Weekends 
follow with The Earthaven Experience, 
Consen sus, Sacred Sexuality for Women, 
Bioregionalism, Fertility Awareness, and 
Nourishing Foods programs . The internship 
concludes with an in-depth eight-day course: 
Building with Earth & Straw. Between 
weekend programs, interns are immersed in the 
daily life of Earthaven, building the practical 
knowledge that can only come through hands
on projects. 

Cost: $2400 includes camping, 
meals, materials & tuition. Apply early; space 
is limited to 12 interns. 

Contact: Eanho.ven Leaming Center 
8 66-6 66-99 3 5 to II free 
earthavenleamingcenter.org 

Internship in EcoviJlage Living 
and Permaculture Design 
Earthaven Ecovillage 

Dates: August 12-October 2 
Location: nr. Black Mountain , NC 

Description: This group of men and 
women nre immersed in permaculture through 
an eight -week internship which includes the 
eight-day Pennaculture Fundamentals and the 

· eight-day Permaculture Practicum as well as 
the following weekend programs: Earthaven 
Experienc e, F.dible and Medicinal Plants, 
Starting an Ecovillage, Earthen Plaster and 
Paints, and Ecovillage Planning and Design. 
Between weekend programs, intern s are 
provided with the opportunity to explore many 
aspects of life in a developing ecovillage 
through hands-on work experience which also 
serves to ground their pennaculture training. 

Cost: $2400 includes camping, 
meals, material$ & tuition. Apply early; space 
is limited to 12 interns. 

Contact: Earth aven Learnin g Center 
866-666-9935 toll free 
earthavenJearningcenter.org 

Questions? 
info @permacultureActivist.net 
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Starting a Successful Ecovillage 
or Intentional Community 
No. Carolina Blue Ridge Mountaios 

Dates: ~eptember 9-11 
Location: Earthaven Ecovillage 

nr. Black Mountain , NC 
Description: Diana Leafe Christian, author, 

Creating a Life Together: Practical Tools to 

Grow Ecovil/ages and Intentional Commimities, 
and editor, Communities magazine, presents 
with experiential exercises, musical skits, role
playing, and step-by-step practical advice 
based on insights and experiences of successful 
community founders. What works; what 
doesn't work. Handouts and information not 
available in Diana's book. Typical time-frames 
& costs; "Ecovill age Tune!ine Game": vision 
documents; decision-making; legal entities; 
finding & financing community land; 
sustainable site plans; communication, process, 
dealing with conflict. 

Instructors: Diana Leafe Christian 
Cost: $250 incl. meals and camping. 

Contact: Earthaven Learning Center 
866-666-9935 toll free 
earthaven)eamingcenter.org 

Permacultpre Design Course 
Western Massachusetts 

Dates: July 22-August 12 
Location: Sirius Community , 

Shutesbury, MA 
Description: Learn design by doing design: 

the core of this participatory certificate course 
is learning permaculture by designing 
homesteads in the Sirius neighborhood . We 
also use other diverse techniques to meet 
student's leo.ming styles, including 
participatory classes, exercises, team projects, 
field trips, presentations, meditation, and more. 
The Sirius Community provides examples of 
orchards, perennial and annual gardens, green 
architecture, alternative technologies, and 
community interaction for study. Four 
transferable undergraduate college credits are 
available through University of Massachusetts. 

Instructors: Dave Jacke, Jono Neiger, and 
guests 

Cost: $1250 plus room, board, and 
credits, as applicable. Financial aid and work 
study available. 

Contact: Living Routes 
79 S. Pleasant St., Suite 302 
Amherst, MA 01002 
888-515-7333 
413-259-0025, fx/-1256 
info@liv jni:routes.o[g 
www )jvinmutes.org 

12th Annual 

Southeaste~ Summer Gathering 
Southern Appalachian Mountains 

Dates: August 5-7 
Location: Celo, NC 

Description: Workshops on Thursday and 
open-space affinity circles Friday through 
Sunday, with good food and celebration 
throughout. Toe Pennaculture tribe and organic 
farmers from throughout the Carolinas and the 
Southeast gather to share stories, music, 
learning, and lots of fun. Botanizing, displays, 
crafts , mushroom walks, dancing, and more. 
Chi ldren with parents welcome. 

Contact: Rhea Onnond 
828-682-1630 
rheaonnond@excite.com 

10th Ann ual 

Permaculture Design Course 
On-line 

Dates: September 15 
Location: On-line 

Description: Our 10th ann~al, six-month 
long course includes reports , weekly reading 
assignments, and participation in questions and 
discussion via email. The heart of the course is 
The Pennaculture Design Course CD-ROM, 
which include s more than 300 files including 
several "posts" of course notes and readings for 
each of the 21 course modules, numerous 
papers and pamphlets, at least one sample of a 
full pennaculnu-e design, sample standard 
designs, databases, and other resource 
materials including a full-length book. New in 
Cycle 9 of the course will be the first install
ment of a course index, which already includes 
more than 1,000 indexed terms. The course 
CD, now in enlarged and improved Version 3, 
is also available in a self-study edition and an 
economy edition that includes only the weekly 
posts and course tools, but not any of the 
additional reading materials. Purchasers of the 
full self -study edition may monitor the course 
at no tuition charge. 

Instructors: Dan Hemenway, Cynthia 
Hemenway, and Willem Smuts. 

Cost: $1200 
Contact: Barking Frogs 

Pennaculture Center 
barkingfro1m1c.tripod,com/frames .html 

BarkingFrogsPC@aol.com 

Send Calendar Ann ouncements 
to pcactivist@mindspring.com 

with "Calendar, Attn: Lee" 
in the subject line. 



CALENDAR 
May 2-lS, Quebec, CANADA. Permaculture 
Design Course (in French). Kootenay Permaculture 
lnstitute. Gregoire Lamoureux. 250-226-7302. 

spiqlfann@yahoo.com. www3.telus.net/ 
permacul ture. 
May 4-7. S1UD1Dertown, TN. Solar Installation. 
Ecovillage Training Center at The Fann. 931-964-
4474.W-2200.ecovmage@thefarm.org. 
www.thefarm.org. 
May 6-9. Liberty, TN. Muddin' at the Mountain. 
Short Mowitain Sanctuary. 247 Sanctuary Lane, 
Libelty, TN 37095. Socket at 615-563-4397. 
www.kleiwerks.com. pinksocket@yahoo.com. 
May 16-September 2. Vancouver Island, B.C., 
CANADA. Pennaculture Design and Organic 
Food Production Sk1Ubullder. O.U.R. Eco-Village. 
Pc Design & Organic Food Production Skillbuilder. 
B011: 530, Shawnigan Lake, BC, VOR2WO, Canada. 
250-743-3067. our@pacificcoast.net. 
May 17-30. SLOVENIA. Permacu1ture Design 
Course. 7th International Permaculture Conference. 
Permaculture Institute of Europe. lstedgade 79, 1650 
K0benhavn V, Denmark. +45-3331-5694, fx/-+45-
3325-7119. veste[i!Or@dk-onHne.dk. www.ipc7.om. 
www.permaculture:europe.org. 
May 21-Jnne 3. New Mexico. Permaculture 
De-;ign Coarse. Ecoversity, 2639 Agua Fria Rd, 
Santa Fe, NM 87505. 505-424-9797 x!O. 
www .ecovers,ty.org. info@ecoversi ty. org. 
May 20·29. Portland, OR. The Village Building 
Convergence. Sponsored by City Repair Project. 
vbcregj strati<m@v be ,org, www, cityrepair.org/v be. 
May 20-22. Occidental, CA. Intentional 
Communities Course. Occidental Arts & Ecology 
Center. 707-874-1557. www.oaec.org. 
oaec@oaec,org. 
May 20-23. Smmnertown, TN. Mud Blick. 
Ecovillage Training Center at The Fann. 931-964-
4474, fx/-2200. ecoviUage@lhefarm.org. 
www.thefarm.org. 
May 20-22, WiUiams, OR. Straw Bale Bulldhtg. 
White Oak Farm. www. whjteoakfarmcsa,org, 
info@whileoakfarmcsa.org. 
May 28-29. Black Mountain, NC. Edible Plants 
and Medicine Making. Earthaven Leaming Center. 
866-666-9935. earthavenlearningcenter erg. 
i nfo@earthavenlcarn in gcenter.org. 
May 28-June 11. Point Reyes Station, CA. 
Permaculture Design Course. Regenerative Design 
Institute. Permaculture Institute of Northern 
California. PO Box 341, Point Reyes Station, CA 
94956. 415-663-9090. 
info@permacultureinstitute,com, 
www, permacultureinstitute.com. 
June 1-5. EASTERN EUROPE. 5-day Tour of 
Permaculture Site-;. 7th International Permaculture 
Conference. PeJlllllCulture Institute of Europe. 
Denmark. +45-3331-5694, fx/-+45-3325-7179. 
vesterlmlf@dk-online.dk. www.ipc7.org. 
www.pennacultute-eUIO_J1e.org. 
June 4-August 17. Portland, OR. Permaculture 
Design CoUl'Se, ModuJar Format. Portland 
Permacu!ture Institute. 503-293-8004. 

www.portlandpermaculture.com. 
info@port1an<4iennaculture.com. 
June 4. Black Mountain, NC. Introduction to 
Permaculture. Earthaven Learning Center. 866-666-
9935. earthaven)eamjngcenter.org. 
info@earth.a:venlearningcenter.org. 

June 4. Coventry, RI. Rhode Island Sm;tainable 
Living Festival and Renewable Energy Expo. 
ww,v.apeiron.org. 
June 5. Black Mountain, NC. Introduction to 
Earthen Building. Earthaven Leaming Center. 866-
666-9935. earthavep)earrunicenler.org. 
info@eartha venlearn ingcenter.org. 
June 5-18. Manitou Spring.'l, CO. Pennacultore 
Design Course. Becky Elder. Blue Planet 
PeanacuJture. PO Box 861, Manitou Springs, CO 
80829. 719-685-0290. rselder@adelphia net. 
pikespeaJ..'lJerrnnculture. org. 
June 6-11. CROATIA. 7th International 
Pennaculture Convergence. Permaculture Institute 
of Europe. Dernnark. +45-3331-5694, fx/-+45-3325-
7179. yestergror@dk-online.dk. www.ipc7.org. 
www permaculture-europe.om. 
June 6-July 29. Booruville, CA. NatnraJ Building 
In Community. Emerald Eanh. 707-895-3302. 
www emeraldearth.oq:. 
workshops@emeraldearth.org. 
June IO-July 31. Black Mountain, NC. Women's 
btternship in Ecovillage Living and Natural 
Health. Earthaven Learning Center. 866-666-9935. 
earthavenleamingcenteLorg, 
info@eartha venlearnjn gcenter 01i. 
June 10-17. Black Mountain, NC. Earth Goddess 
Training: An 8-day Immersion in Permaculture, 
Herbal Medicine, and Women's Mysteries. 

.Eanbaven Leaming Center. 866--666-9935. 
earth a venjeamjngcenter. Oli· 
info@earthaven)earningcenter org. 
June 11. Freeland, MD. Natural Building 
Workshop. 410-343-3478. info@heathcote.org. 
www heathcote.org. 
June 13-15. CROATIA. 7th International 
Pennaculture Conference. Perma.culture Institute of 
Europe. Denmark. +45,3331-5694, W-+45-3325-
7179. vestergror@dk-onjine.dk.. www.ipc7.org. 
www.permacuiture-europe.org. 
June 13-25. Winlaw, BC, CANADA. Pennaculture 
De-;ign Course. Kootenay Permaculture Institute. 
Gregoire Lamoureux. 250-226-7302. 
§piralfann@yahoo com. www3.telus.net/ 
permaculture. 
Jone 17-24. Ontario, CANADA. Pennaculture 
Fwidamentals. Ecology Retreat Center. Orangeville, 
Ontario. Russell Scott. 519-941-4560 and l-800-486-
5460. bookint:s@ecololP'Jetreatcentre.ca. 
June 17-1.9. Summertown, TN. Bamboo 
Cultivation and Construction. Bcovillage Training 
Center at The Fann. 931-964-4474, fx/-2200. 
ecovill,itle@thefarm.org. www Lhefarm,OJi. 
June 18-1.9. Black Mountain. NC. Deep 
Democracy and Consensus. Earthaven teaming 
Center. 866-666-9935. earthayenleamingcenter,or11. 
info@earthavcnlearningcenter.org. 
June 20-Angust 13. Dexter, OR. Ecovillage and 
Pennacultu.re Certificate Program. Lost Valley 
Educational Center (LVEC). 81868 Lost Valley Lane, 
Oeder, OR 97431. 541-937-3351 xl04. 
www lostvalley.org. sustainability@lostvalle.y.Qr&. 
June 20-August 27. Vancouver lsJand, B.C., 
CANADA. Natural Building Skillbuilder. O.U.R. 
Eco-Village. Natural Building Skillbuilder. 250-743-
3067. our@pacificcoast.net. 
June 22-27. Little Applegate, OR. Permaculture 
Teacher Training. 7000 Little Applegate Rd. 
Jacksonville OR 97530. 541-899-9668. Maud at: 
Tompowell7@aol com. 
June 24-26. Hood River Valley, OR. Fairy & 
Human Relations Congress. www.foirycongress.com. 

June 25-2(1. nr. S1mdpolnt, ID. Introduction to 
Pennaculture. Inland Northwest Eco-Center. 208-
255-2440. richard@gentleharvest.om. 
ww w. gent1e1tarvest.or:g. 
July 3-8. Portlond, OR. Permaculture Design 
Course, Part One. Portland Permaculture Institute. 
503-293-8004. www portlam!permaculture.com, 

info@oortlandpennaculture com. 
July 9-17. Southern Appalachlan Mountains. 9th 
Continental Bioregional Congress. Earthaven 
Ecovillage. www bioregionalcongress.org. 
biocongress2005@earthaven.org. 
JuJy 10-23. THAILAND. PennacuJture Design 
Certificate Course & Cultural Immel'Sion. 
BcoLogical Solutions. 59 Crystal Waters, 65 Kilcoy 
Lane, Conondale Qld 4552, Australia. +61 {0)7 5494 
4741, Fa,;: +61 (0)7 5494 4578. 
i nfo@e;;ological solutions. com. au, 
www.ecologicalsolutions.com.au. 
July 15-17.1\visp, WA. Growing & Wildcra[tlng 
Medicinal Plants. Friends of the Trees. POB 253, 
Twisp, WA 98856. 509-997-9200. 
friendsofthetrces@yahoo.com. 
www.fricndsofthetrecs.net. 
July 16-23. WiUioms, OR. Cob Building. White 
Oak Fann. www. whiteoakfarmcsa org, 

info@whiteoakfarmcsa.org. 
July 18-August 7. Orcas Island, WA. 
Permacnlture Design Course. Samuel Bullock, PO 
Box 107 Deer Harbor Wa. 98243. 360-376-2773. 
permaculture,srun@gmail.com,oollock =s@hobnail.com, 
pennas;uitureportal. com. 
July 22-August 12. Shutesbury, MA. Permacu1ture 
Design Course. Living Routes. 79 S. Pleasant Street, 
Suite 302, Amherst, l\1A 01002. 888-515-7333. 413-
259-0025, fx/-1256. info@livingrou1es.org. 
www.livingroutcs.org. 
July 22-30. Black Mountain, NC. Bulldhtg with 
Earth and Strow. Earthaven Learning Center. 866-
666-9935. earthavenlearningcenter.org, 
info@earthavenlearning.;en(er.org. 
July 22-30. Summertown, TN. Ecovillage De-;ign 
and Pennaculture Practicum. Ecovillage Training 
Center at The Farm. 931-964-4474, fx/-2200. 
ecoviUage@tbefrum.org. www.thefarm.org. 
July 23-24. Seattle, WA. A Permaculture 
Approach to Food Production and Ecosystem 
Resoratlon. Michael Pilarski. 360-927-1274. 
friendsofthetrees@yahoo.com. 
July 23-24. Point Reyes Slalion, CA. Year-long 
Permacnlture Design Cour.;e. Regenerative Design 
Institute. Permaculture Institute of Northern 
California. 415-663-9090. · 

info@permacultureinstitute.com. 
www.pennacuJtw:einstitute.com. 
July 23. Freeland, MD. Natural Bullding 
Workshop. 410-343-3478. jnfo@heathcote.org. 
www.healhcote.org. 
July 30. Black Mountain, NC. Permac:ulture-A 
Response to Peak Oil with David Holmgren. The 
Permaculture Activist. 828-669-6336. 
pcactivist@mindsprjng.com . 
www.permacultureactivist.net. 
August 2-3. CaUfomia. David Holmgren 
Workshop. Santa B:ubara Permaculture Network. 
B 05-962- 257 I. sbpc net@silcom.com, 
www sbpennaculture,org. 
August 5-7. Celo, NC. 11th Annual Southeastern 
Snmmer Penn.aculture Gathering. Rhea Ormond. 
828-682- 1630. rheaormond@excite.com. 
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August 6-9. California. David Hol.mgreo 
Workshop. Permaculture Institute of Northern 
California. 415-663-9090. 
info@permacu!tureinstitute com, 
www ,penna.cul tureinstitute.com. 
August 10-14. Port Angeles, WA. Introduction to 
Cob Workshop. House Alive. 
welcome@housealive.org. 
August 12-30. Washington State. David Holmgren 
US Tour. See our Events Listing, pg 59 for details. 
Michael Pilarski. 360-927-1274. 
ww w. friendsoftrees .net, 
friendsofthctrees@yahoo.com. 
August 12-15. Twisp, WA. Growing & 
Wildcrafting Medicinal Plants. Friends of the 
Trees. 509-997-9200. friendsofthetrees@yahoo com. 
W\i/w.friendsofthetrees.net. 
August 12-20. Black Mountain, NC . . Perrnaculture 
Fund11mentaJs. Earthaven Learning Center. 866-
666-9935. earth a vegle;unin gcenter. org. 
iofo@cnrthavenleamio gcenteL org. 
August 12-October 8. Black Mounlaln, NC. 
Internship In Ecovlllage Living and Permaculture 
Desiga. Earthaven Learning Center. 866-666-993.5. 
earthayenlearningcenter,org. 
info@earthavenleamingcenter.org. 
August 13. Freeland, MD. Natural Building 
Workshop.410-343-3478.info@heathcote.org. 
www.healhcote.org. 
August 13-15. Portland, OR. Introduction to 
Permaculture with David Holmgren. Portland 
Permaculture Institute. 503-293-8004. 
www,portlandpennaculture.com . . 
info@ portlandpermac ulture .com. 
August 16-17. Pordand, OR. Advanced 
Pennaculture Principles with David Holmgren. 
Portland Permaculture Institute. 503-293-8004. 
www,ponlam!pennaculture,com, 
info@portlandpeITllllculture.com. 
August 17-21. Port Angeles, WA. Introduction to 
Cob Workshop. House Alive. 

welcome@housealive or~. 
August 19-21. nr. Leavenworth, WA. Northwest 
Herbal Faire. www.nwherbalfaire.com. 
August 22-September 3. Basalt, CO. Permaculture 
Design Course. Central Rocky Mountain 
Permacu\ ture Instimte. PO Box 631, Basalt, CO 
8162. 970-927-4158. www cnnpi org, 
jeromc@crrnpi.org. 
August 27-28. Twisp, WA. Workshop with David 
Holmgren. Michael Pilarski. 360-927-12 7 4. 
friendsofthetrees@yahoo.com, 
www .friendsoftrees.net. 
August 27..September !>. New Mexico. 
Pennaculture Design Course. F.coversity. 505-424-
9797 x Io. www.ecoversity.or&. info@ecoversjty.org. 
August 27-November 18. New Mexico. Program In 
Earth-based Vocations. Ecoversity, 505-424-9797 
xlO. www,ecoversHy.org. jnfo@ecoversjty.org. 
August 30..September 1. Twisp, WA. Advanced 
Workshop with David Holmgren. Michael Pilarski. 
360-92 7-1274. friendsofthetrees@yaboo.com. 
www. friendsoft.rees net. 
September 3-4. Black Mountain, NC. Growing & 
Using Edible & Medicinal Plants. Eartbl!ven 
Leaming Center. 866-666-9935. 
earth a venleamingcenter.OJi. 
info@earthavenleamingcenter.Ofi. 
September 3-5. Occidental, CA. Permacultore in 
the Kitchen. Occidental Arts & F.cology Center. 
707-874-1557. www.oaec.org. oaec@oaec.org. 
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September 9-11. Black Mountain, NC. Starting a 
Successful Ecovillage or Intentional Community •. 
Earl.haven Leaming Center. 866-666-9935. 
earthavenleamig ecenteL org. 
info@earthavenlearningcenter.org. 
September 9-11. Williams, OR. Earthen Plasters 
and F1oors. White Oak Farm. 
www.whi1eoakfarmq;a,org. 
jnfo@whjteoakfarmcsa,org. 
September 9-18. Summertown, TN. Natural 
Buildlng Immersion. F.covillage Training Center at 
The Fann, 931-964-4474, fx/-2200. 
ccovillage@thefarm.org. www.thefarm.orll. 
September IO-November 13. Portland, OR. 
Permaculture Design Course, Modular 1-"ormaL 
Portland Permaculture Institute. 503-293-8004. 
www.portlandpermacujture.com, 
info@portlandpermacujture.com. 
September 10-16. Boons,ille, CA. Natural 
Ballding Intensive. Emerald Earth. 707-895-3302. 
www.emera1dearth,org. 
workshops@emeraldearth,org. 
September 15. On-line. Permaculture Design 
Coul"lie. Barking Frogs Pennaculture Center. 
barking rrogspc .tripod.com/frame~. htm I. 
BarkingFrogsPC@aol.com. 
September 16-18. Twisp, WA. Growing & 
Wildcraftlng Medicinal Plants. Friends of the 
Trees.509-997-9200.friendsofthetrees@yahoo.com, 
www. friendsofthetrec s .net. 
September 16-18. Black Mountain, NC. Southeast 
Women's Herbal Conference. Earthaven Learning 
Center. 866-666-9935. earthavenleamingcenter.org. 
info@eartha vcnleami ngcen re r.org. 
September 17-18. Black Mountain, NC. Earthen 
Plaster & Paints. Earthaven Leaming Center. 866-
666-9935. earthaven)earningcenter,org. 
info@earthavenJearningcenter.org. 
September 17-18. Summertown, TN. Field Day 
and Open Gardens. Earth Advocates Research 
Faun. 931-964-4151. www.growit.com/bamboo. 
BambooinstTean@aol.com. 
September 18-23. Portland, OR. Pennaculture 
Design Course, Part Two. Portland Permaculture 
ln.stitute . .503-293-8004. 
www.portlandpermaculmre.com. 
info@portlandpermaculture.com. 
September 23-30. Black Mountain, NC. Village 
Design Practicum. Earlhaven Leaming Center. 866-
666-9935. earthavenlearningcenter org. 
info@earthavenlearnin gcen ter. org. 
September 23-0<:tober 7. Occidental, CA. 
Perrnaculture Design Course. Occidental Arts & 
Ecology Center. 707-874-1557. www.oacc.org. 
oaec@oaec.org. 
September 24. Freeland, MD. Natural Building 
Workshop.410-343-3478.info@heathcote.org. 
www.heathcote.org. 
October 1-2. Black Mountain, NC. Ecovillage 
Planning & Design. Earthaven Learning Center. 
866-666-9935. earthavenleamingcenter,org. 
info@eanha venleamingcenter,org. 
October 8. Black Mountain, NC. Gro'"ing Edible 
Mushroolll.'l. Earthaven Learning Center. 866-666-
993.5. earthavenlearningcenter org. 
jnfo@eartha venleamingcenter. or"'. 
October 9. Black Mountain, NC. Integrated 
Mountain Farming and Agriculture. Earthaven 
Leaming Center. 866-666-9935. 
earthavenlearnin gcenter. org, 
jnfo@earthayenlearningcenter.org. 

October 12-17. Port Towruend, WA. Intentional 
Medicinal Mushroom Conference, fungi Perfecti. 
POB 7634, Olympia. WA 98507. 800-780-9126. 
~ia@aol.com, www.fungi.com. 
October 21-23. Occidental, CA. Intendonal 
Communities Course. Occidentnl Arts & Ecology 
Center. 707-874-1557. www.oaec.org. 
oaec@oaec.oq:. 
October 29. Summertown, TN. Shiltake 
Mushroom Growing Basics. Ecovillage Training 
Center at The Fann. 931-964-4474, fx/-2200. 
ecovillage@ lhefarm.org. www. the farm, org. 
October 31-November 11. AUSTRALIA. 
Ecovillage Design Course & Practicum. 
Ecological Solutions. 59 Crystal Waters, 6.5 Kilcoy 
Lane, Conondale Qld 4552, Australia. +61 (0)7 5494 
4741, Fax: +61 (0)7 5494 4578. 
info@ecologicaJsolutions.com au, 
www.ecologicalsolutions.com,au. 
November 11·13, Occidental,. CA. Introduction to 
Permaculture. Occidental Arts & Ecology Center. 
707-874-1557. www.oacc org.oaec@oaec.org. 
November 12-14. AUSTRALIA. 2nd International 
EcovfUage Designers Conference. Ecological 
Solutions . .59 Crystal Waters, 65 Kilcoy Lane, 
Conondale Qld 4552, Australia. +61 (0)7 5494 4741, 
Fax: +61 (0)7 .5494 4578. 
info@ecoloi:icaJsolutions.com .au, 
www.ecologicaJsolutions.com.au. 
November 21-December 2. SRI LANKA. 
Permaculture Design Certificate Course & 
Cultural Immer.;ion. Ecological Solutions. 59 
Cryslal Waters. 65 Kilcoy Lane, Conondale Qld 
4552, Australia. +61 (0)7 5494 4741, Fax: +61 (0)7 
5494 4578, info@eco\ogicalsoJutions,com.au, 
www ecologicalsolutions.com au. 
November 27-December 11. Dexter, OR. 
rermacu\ture Design Course. Lost Valley 
Educational Center 541-937-3351. 
www.lostvalley.org. sustainabilitv@los1valley org. 
December 2-5. Occidental, CA. Starting and 
Sustaining Watershed Groups. Occidental Arts & 
Ecology Center. 707-874-1557. www,oaec org, 
oaec@oaec.org. 
December 5-15. INDIA. Permaculture Design 
Certificate Course & Cultural Immersion. 
Ecological Solutions. 59 Crystal Waters, 65 Kilcoy 
Lane, Conondale Qld 45.52, Australia. +61 (0)7 5494 
4741, Fax: +61 (0)7 54944578. 
info@ecologicalsolutions.com.au, 
www.ecologicalsolutions.com.au. 
December 5-9. BELIZE. Solar los1allation. 
EcoviUage Training Center at The Farm. 931-964-
44 74, fx/-2200. ecoviUage@thefarm.org. 
www.thefarm.or~. 
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Please contact our agents: 

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

The Permaculture Activist 
PO Box 1209 
Black Mountain NC 28711 

One free 20-word ad with subscription. 

Books & Publications 

Portable Dwelling Info-letter; about 
living in tents, yurts, domes, trailers, 
boats, remote cabins, other mo bile or 
quickly-made shelters plus plans for 

simple low-cost, low-impact comforts 
and conveniences. Sample $ I. 6/$5. 
Box 190-pa, Philomath OR 97370 .. gg 

John Seed will offer 12 experiential 
deep ecology work5hops called "Earth, 
Spirit, Action" around North America 
!his summer plus concert5, lectures, a 
keynote address at EarthSpirit Rising 
in Cincinnati and a Council of All 
Beings at the Bioregional Congress at 
Earthaven plus other events in BC, 
WA, CA, NC, IN, and MA. 
www.rajnforesti nfo,ori. au/deeo;eco/ 
schedule.htm for det:iils. -56 

Subscribe to-

AG ROFOR ESTRY NEWS 
High-quality information on temperate climate 

tree crops and forest gardening, 40-pages quarterly. 
Issue 13,2 (#50) features Edible shrub fruits, the 

pistacio industry, carob trees, tree engineering, chest
nuts in Spain, plus News & Book Reviews. 

$30/yr, $57/2 yrs. Use form below. All back issues available, 
$8 each postpaid. 10% discount on 5+. Write us for back 

issue contents or see our website: PermacultureActivjst.net. 
Shipped by air post to USA, Canada, Mexico. · 

Back lssues of The Permaculture Activist 
I, 1 July '85 Pennaculture In Oz 
II, 1 Feb. '86 Garden Design 
II, 3 Aug. '86 2nd Int'! PC Couf. 

I, 2 Nov. '85 Fmil & Nut Trees 
II, 2 May '86 IPC-2 & Pc Courses 

II, 4 Nov. '86 Fukuoka, Keyline, Genetic Cons'vn, City Farms, Oceanic PC 
Ill, 1 Feb. '87 Networking, Natural Fanning, D-Q Univ., Children's PC 
Ill, 2 May '87 PC Restoration of Wild Lands, Design for Sacramento Fann 
ill, 3 Aug. '87 Annual Planting Cycle III, 4 Nov. '87 Trees for Life 
IV, l Feb. '88 Marketing PC Products, Bamboo, Home Wastewater Treatment 
IV, 2 May '88 Urban-RuniJ Links: Economics & Community Development 
IV, 3 Aug. '88 Social Forestry, Gabions, Jap. Org. Ag., Prodc/Cons. Coops 
IV, 4 Nov. '88 Multi-Story Tree Crops, Greening Domin, Repb, Runoff Gardens 
V, 1 Feb. '89 Permaculture:A Designer's Manual, Tree Bank, Water in PC 
V, 2 May '89 Plant Guilds, Roof Gardens, Small Livestock 
V, 3 Aug. '89 Rainforest Conservation in Ecuador, Gaia, Weed Gardens 
V, 4 Nov. '89 PC Ders, Water Conservation, Small Dams, Ponds, Keyline 
Vl, 1 Feb. '90 Household Greywater Systems, Soil Imprinting 
Y.L 2. ~'.2Q Inses;tary Plants, more Greywater. Land Use for People 
VI,3 Aug. '90 Water: Forests &Atmosphere, Catchment, Nepal, Pond Design 
VI,4 Nov. '90 Urhan Pennaculture: Ecocity Conf., Soil Detox, Suburbs & Pc. 
m May '91 Politics of Diversity: Greenhouse Markel Gdn; PC in Nepal. 
#24 Oct. '91 Creativity in Design: Examples; Index Issues #1-23; 
1125 Dec. '9 I Design for Community: CSAs, Restoring Forest; Garden Ecol. 
#26* May '92 Soil: Our Past, Our Future: Fertility, Worms, Cover Crops 
#27* Aug '92 lnlegr!lting Pc: Deconstructing Utopia, Grassroots Organizing, 

Garden Poiyculture, Pattern Leaming, Living Fences 
#28* Feb. '93 Structures: Comn'ty D,gn, LETS, Industry, Strawbalerrimber-frame Bldgs. 
129130*July '93 Networks: Special Media Rvw, Rural Recorutr'n, Leaf Cone., Comn'ty 

Food Initiatives, Pc in Pales1ine, Do-Nothing Educ., Feng Shui, Pc Acad. 
#31 * May '94 Forest Gdng: Energy & Pc, Muslum Cultvn, Robt.Hart's F.G., Spp for 

N. Cal., Alders, Agroforestry in Belize & China. Honeylocust, N-fixers. 
#32 April '95 Animals & Aquaculture: Animal Polyculrure, Small-scale Cattle, 

Goat Dairy, Keyline, Feral Chickens, Bee PlanlS, Constructed Wetlands 
#33 Dec. '95 Cities & Their Regions: Green Cities, LA Eco-Village, MAGIC 

Garden,, CoHousing, Micro-Encerprise Lending, Suburban Conversion. 
#34 June '96 Useful Plants: Bamboo Polyculmre, Medicinals, Pest Control, Root 

Crops, Oaks, R. Han's For. Gdn, Russian Plants, Regi. Plants, Sources 
#35 Nov. '96 Village Design: Pattern Language, Consensus Democracy, Conflict, 

Historic & New Villages, Planning for Tribe, VilL Economics 
#36 Mar. '97 Climate & 1\.-licrocllmale: Climate Change.Windbreaks, Low-Tech Sun 

Locator, Dryland;, Cool Slopes, Straw-Clay Bldg, Round Beel1h·c, Water Catch. 
#37 Sept. '97 Tools & Appropriate Technology: Dowsing, Work bikes, New Energy, 

Scythes, Japanese Saws, Nursery, Ferrocemem, Greywater, A-frnme & 
Bunyip Levels, Ram Pump, Solar Toilet, Log Yoke, Cookstovcs ... 

#38* Feb. '98 Economic Transformation: Speculative Economy, No Middle Cl11Ss 
Worker-Owned Coops, WWOOF, No Money!, Global Warming, What 
Profits?, Holistic Financial Planning, Land Use, Adopt-A-Hive 

#39 July '98 Knowledge, Pattern & Design: Pc: A Way of Seeing, Sand Dunes, 
Native Conservalion., Langnagc Worldview & Gender, Patterning as 
Process, Land-Use Planning, Teaching Pc, Vietnam, Holmgren on Pc 

#40 Dec. '98 New Forestry: Reg I. Devlpmt., Horselogging, Menominee Rcserv'n, 
Forest Investing, Restoration, Old Growth, Homestead Tenure, Forest 
Soils. Forest Farming, Woody Agric., Rainforests, Windbreaks, Coppice 

#41 * May. '99 Natural Building: Oregon Cob, Cordwood, Bamboo, Thatch, Ethics, 
High Winds, Origins of Conflict, Greenhouses, Ponds, Adobe, Road-

Building, MicroHydro, Bldgs. That Llve, Under $20K Houses, Dreams 
#42 Dec. '99 Self-Reliance & Commun1ty Cooperation: Co-Intelligence & Self

Orgn., Archetype Design, Sovereignty, Samoa. Mondragon, Natural 
Housing, Comm. Gdns., Zone Zero, Solar Electric Tractor, Beekeeping 

#43 June '00 Food & Fiber: Hunger, FermenlS, Seasons Salads, Heirlooms, Fencing, 
Self-Ferule Gdns, Rice Revolution, Cold-climate Food, Edible Insects, 
Chilies, Food Origins, Garlic, Ethnobotany, Wild Food, Bamboo, Hemp 

#44 Nov. '00 Earthworks & Energy: Spreader Drain, Horse Swales, Earth Dams, 
Machinery, Carpet-lined Ponds, Constr. Wetlamls, Biogas, Windmills ... 

#45 Mar. '01 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 Bot'ls. 

#46 July '01 Good Work & Right Livelihood: Pc Golf Course, Downsize Cost of 
Living, New Forest Economy, Energy Currency, B uddhisl Mkting., End 
Wage Slavery, What's Surplus?, Urb1111 Community, Enterprise facil'n. 

#47 June '02 Watersheds: Water as CoD11Dodity, Basins of Relations, Beavers 
Watershed Development, Sk:ywater Center, Urban Stormwater 
Gabions, Conservation Investments, Peat Bogs, Rabbits. 

#48 Sept. '02 Making Changes: Co-[nteliigent Activism, Webs of Power, Urban 
Food, How to Change, Teaching for Change, Global Transformation, 
City Repair, Escaping the Job Trap, Argentine Recovery, Costa Rica Pc 

#49 Dec. '02 Where is Permaculture? Land-Rent Reform; ION. American sites 
plus Cuban Agric.; Beauty+Sustalnability in NZ; Cacti/Succulent 
Plants; Animal Self-Medication; Challenge to Pc Movement 

#50 May '03 Ecosystems: Holmgreo on Pc Mvmt; E. Hazelip & Synrg. Agric. 
Cbestnuts./Pigeons; Oak Savannas; Root Crop Po)ycultrs.; Alders 
Fungal Ecos.; Humans & Wildn; Indoor Ecos.; Humid Tropics. 

#51 fan '04 Traditional Knowledge & Regeneration: Bates on Cataclysm& 
Collective Memory; Shepard's Wisdom of the Genome; Waru 
Waru; Biosculpture; Inuit Medicine; Fennented Stimulants. 

#52 May '04 Aquaculture: Ecological Aquaculture; Fish for Health; Dowsing; 
Designing Ponds; Greywater Biocn:atment; N. Amer. Polyculture; 
Managing for Native Species; Integrated \(i]]age Fisheries; Vietnam. 

#53 Aug. '04 Education: Life-long Leaming; Edge-ucation; The Albany Free 
School; Indigenous Education & Ecology; Ee ocentric Pedagogy; 
School Gdn and Dances; Ecology of Leaming; Brain Gym. 

#54 Nov. '04 Fire & Catastrophe: Designing Beyond Disaster; Opportunity; 
Rise of Globalization; Lnvasion Biology; Street Orchards as Security; 
Community Food Security; Water Rising; Disrupted Climates. 

#55 Feb. •05 Learning from Our Mislakes: Petroleum Dependence;Village Design; 
Aust. Hard-Won Lessons; Read the@!#""!@ Manual; Trial&Error; 
Experiments in Forestry; Owner-Builder; Ten Mistaken Ideas in Pc. 

$6 each ppd* • 20% discount on 5+ • Complete Set $230 

The Permaculture Activist 
PO Box 1209 • Black Mountain NC 28711 

except for the following: Vol. 1,1 -VI, 2 & 32-36 - $5.00 each, 
* 1126-31, #38, #40, #41- $7.50 each 
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LETTERBOX 

■••Ii.I 
Hi Toby-

I just finished reading your article in 
the current Pennac11/wre Activist. 
Thanks so much for sharing your 
learning process. I haven't finished the 
whole issue yet, but so far have found 
it very valuable. I'm kicking myself 
for not having thought lo write an 
article on our evolving grnywatcr 
systems here at Emerald Earth. 
Definite learning from our mistakes! 

A couple of comments on the sauna 
you describe in the article (which I 
presume is at Lost Valley). I am 
forwarding this message also to Becky 
Bee, who had also put out similar 
concerns to the ones you raise about 
the effectiveness of a high-mass sauna. 

We have a sauna here at,Emerald 
Earth which we completed about three 

We've restored our service-

years ago. It shares one fairly thick cob 
wall with a greenhouse, to which it is 
appended on the north side. The other 
three walls are straw-clay with about 
an inch of plaster. I was concerned as 
we built it that all this mass would 
suck heat so quickly that the sauna 
would be hard to keep warm. This has 
proved not at all true. In fact, our sauna 
generally gets up to 1 80° in less than 
45 minutes, .making it the fastest
heating sauna I have ever used. I have 
been doing a Jot of research about the 
thermal properti _es of natural materials 
(I'm writing an article oo the subject 
right now for Home Power, which will 
be out in the May issue, I 1hinf.) What 
I now believe is that heat is absorbed 
by a thermal mass like cob orders of 
magnitude slower than it is rckased by 
a high-output wood stove such as is 
generally used in a saW1a. So I no 
longer hesitate to recommend cob for a 
sauna (although ii is possible that our 
three better-insulated straw-day walls 
help a lot.) 

What I tell people is that if they 
want ilil efficient, fast-heating sauna, it 

Perm ac u ( tu re Magazine (U.K.) 
-creative, colourful, and rich with resources 

Get the news from Britain and Europe quarterly. 
Living examples of design for coo/ climates Et: urban settings. Course listings. 

Issue #43: Meaningful Work • Wholesome Homes • Woodland Living • Mountain 
Wisdom • Growing Apples from Pips • Make a Geodesic Dome • Create an 
Allotment Paradise • Set up a Niche Business • From Caravan to Eco-Home 

Available from Permaculture AcUvist 
Back issues $7.50 each (#4-6, 22-25, 37, misc.) 
Subscription: $29/yr, $56/2 yrs. Use form below. 

needs three things: It should be well
sealed so that the hot air doesn't leave 
quickly {and this is something cob is 
very good for); ii should be as small as 
possible (since the air inside the sauna 
is the main carrier of the heat, the rate 
of beating is inverse! y proportional to 
the volume of the space); and it should 
have a large wood stove that burns hot 
and really pumps out the heat. A 
barrel-type design works great. 

I don't know how big the sauna you 
describe is, or anything about the 
stove, but from what you describe, the 
major culprit would be the lealq 
cord wood. So lining the interior with 
cob may substantially improve the 
situation. lt will make the walls better 
sealed AND reduce the interior air 
volume. I would encourage this 
solution to the problem. 

Keep up the awesome work! I hope 
you are enjoying your new urban life a 
lot. 
Michael G. Smith
Emerald Earth 

r:----. -----------------------------------, 
I Free Classifi~d Ad for Subscribers. SUBSCRIPTION FORM Issue #56 I 

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

your ad with subscription payment or use ,I w~t to subscnbe to The Pennacu~re Ac~vist and work to develop an ecolog1cally I 
I bonus later. Add 40¢/word over 20 words. sustainable land use and culture. I will contnbute as follows (please check one): 

I Use this form to send in a classified ad even if D $23 - 1 year/ 4 issues D $55 - 3 yrs/12 issues (U.S., Canada, Mexico only) [ 

I you are not a subscriber. Write your ad here: D I 
$18 - 1 year gift subscription with regular subscription entry or renewal 

I D $36 - 1 year overseas airmail D $96 - 3 yrs ~verseas airmail J 

I - - - - - - - - - - - -,-- D $400 Activist Lifetime Subscription ($600 overseas) I 
I ... ENTER GIFT SUBSCRIPTION HERE••· I 

[J $29 - 1 year/4 issues Permaculture Magazine (lJ.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 dollar of each Activist subscription-year goes to a Tree Tax fund for new forestry I 
I projects. Please print in ink the infonnation requested below. I 
I 
_ _ _ _ _ _ _ _ _ _ _ _ _ Send this form with your check or money order payable in US dollars to: [ 

The Permaculture Activist, Subscriptions, PO Box U09, Black Mountain NC 28711 USA 
!------------- I 
:- __________ ~ _ -N-AM_E _____________________ P-llO_N_E-------: 

1------------- ADDRESS 

I ____________ _ 
L------------- CITY _________ STATE/PROVINCE POSTALC0DE C~Y ____ ..J 
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The City Repair Project presents 

VBCS The Village Building Convergence 2005 
May 20-29, 2005 - Portland, Oregon 

Urban Permaculture 
Natural Building in the Streets 

Intersection Reclamations 
Community Democracy 

Leadership Trainings 
Urban Communication Systems 

Water Systems & 

Permeable Surfaces 
Ecological Public Art 

Sacred Spaces 
Homeless Empowerment 

City Repair invites you to join us for VBCS! 
lllustrauons by Andy Singer 

This year's Ten -day Village Building Conv ergence will be an incredible Localization event, with a central evening conference and 

day time, hands -on learning workshops in communities all over the city. Be a part of th is amazing, transformative event and gain 
knowledge, skills, and experience from a broad spectrum of ecologica l and community leaders! Past visionary teachers have 
included Penny Livingston, David Eisenberg, Starhawk,Joseph Kennedy, Becky Bee, Rob Bolman.Amber Wiggett, Tom Bender, Elke 
Cole, Kiko Denz er.Janell Kapoor, Lydia Do leman, Sukita Crimm el,Joshua Klyber, Scott Howard and many others . 

Come change the world with us! 
This year,The City Repair Project will offer experience at VBCS as a certificate program in wh ich participants will receive 
recognition, too ls and credit for their educational experience in many different areas as th ey also live in sustainable culture for 
t en conti nuous days. Event registration is $270 for all t en days, or $30 per day.This will include lunches & dinners, access to all 

day and evening events, and homcstay lodging. Some wo rktrade available. 

To register Just emall vbcreglstration@vbc.org. To find out more ask at vbc@cltyref)alr-orgt 
For mor" lnf o rmotl on on th e VIiia ge Building Con vergence 200S, yo u can go t o www.cl t yr ep alr.org/vbc. 



Basic approaches to: 

• Tanks 
• Rainwater Catchment 
• Ram Pumps 
• Ground Recharge 
• Urban Stormwater 
• Ponds 

Learn simple, low-tech, 

quick-start solutions in 

a 32-page booklet. $6 
Please add shipping to all orders: 
(10%US, 15%Canada/Mexico, 20%Other). 

COMMON SENSE 
FORESTRY 
by Hans Morsbach An extremely useful and practical 

guide to small-scale woodland 
management. Covers 
crop t ree selection, 
felling, seeding and 
planting, predation, 
harvest, choosing and 
buying land, timber 
sales, economics, and 
tax consequences. Good 
humored, thoughtful, 
undogmatic, and based 
on 30 years of personal 
ex erience. Includes a 

•:-- ,. ~ :~,.,.,I\_;--: 

# I Ian~ ,\ lnr,l,ach 

books@permacultureactivist.net 

Post Office Box 1209 
Black Mountain NC 28711 USA 

ADDR ESS SERVICE REQUESTE D 

BOTANY in a DAY 
The Patterns Method 
of Plant Identification 

by Thomas J . Elpel 

learn to recognize plants by their 
flower patterns. Friendly to the novice, 
this book presents field guides to 111 
North American plant families in a 
systematic way that aids self-instruc
tion. Comprehensive for central and 
western regions, but widely useful. 
5t h ed. (2004) $25. 222 pp. paper. illus. 

Complimentary--please subscribe 

Good for use with groups. 
Learn plants faster ... 
Botanize with friends! 
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