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FROM THE EDITOR 
With this issue, The Activist, now entering its eighth year,turns a new leaf. Increased interest in pennaculture and growth of the community of activists have nudged us to add more pages and a wrapper. Three reasons: we are more confident of our job and our subject than before, and we are willing to speak more forcefully. The color will catch more eyes scanning news racks throughout our fledgling network of commercial outlets, and the cover will help the paper to stand on its own, both literally and figuratively. We have to be beard, seen, and supported, or we'll not be able to continue this conversation which we have come to enjoy. If you like what you see here, please tell your friends, your neighbors, your boss, your kids, and anyone else who will listen. Better yet, get them to subscribe. All the details may be found on page 51, inside the back cover. If, on the other band, you don't like what you see, tell us. We may be able to do something different or better. We have moved our household since publishing #25, which is why there was no issue in February. We are still resisting the temptation to call this a double issue and take money out of your subscriptions. Others have no such scruples. We are hoping that our loyal subscribers will continue to renew, as many of you have, even though bard times are upon us. We are also trying lo make The Activisl look as well-founded, substantial, and easy to grasp as permaculture itself. 

-, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 
From Brazil to America and Back 
Dear Peter and B.J.: As I flew back from Hawaii, I was horrified by the devastated look of the Great Plains. When we flew over Tennessee, however, the landscape changed; became green and full of forests, with the open fields following the natural contours. It seemed a very pretty place to live. Here things go in spurts. We have started the ball rolling for the LEI"S system. The software is almost ready. I've done my first project and am working hard on my own garden and the translation. The project of the garden is much too slow for my taste, but the book is going very well. Hope to have it finished by March. Although I am dissatisfied wilh my own garden (in part because the chickens keep escaping and destroying everything, but then again we are in a more-than-two-month-drought which also doesn't help), the neighbors are becoming curious about my yard-many have begun saving their 

leaves for fertilizer instead of burning them, and some are being inspired to plant a vegetable garden, so something is happening. It's difficult when one is not yet harvesting anything, but what takes me long will take the next one much less time, from my own mistakes. Little by little a group in forming, there are now three families in our neighborhood involved and a fourth already negotiating to buy a house here, so we have that nice feeling of working logelher as a community. Our subdivision is a closed one (with a wall around it) and comprises some thirty houses, so there are good chances that we can organize some interesting things here, inspite of many of the houses being used for weekend holiday sprees ( drinking and loud music). The tendency is for more and more families to come to live here on a permanent basis. As for my house, it's now finished (or almost) and open for visitors. As you will now be having a lot of contact with permaculturists, I would like to invite all to visit, with the understanding that in exchange foc staying here tl1ey agree to donate 4 hours of work a day on permaculture projects. We live near some fantastically beautiful beaches, and 
2 THE PERMACULTURE ACTIVIST• #26 

We would like to thank the directors of the former North American Permaculture organization for their support in funding a number of life subscriptions to the paper. These monies have allowed us to grow at a crucial time. Similar endorsements can be put to excellent use immediately. We will be making a Tree Tax disbursement this year, funding reforestation work, this time in North America-we will have a report in the next issue. If you work with wood, paper, or forest products in your business, we invite you to institute a tree tax on your products or services. Perhaps if enough of us make similar investments in the earth, the collective effort will gain momentum. These funds, though small, apply important leverage in the right situations. Permaculture designers are adept at identifying just those situations. If you would like to contribute to The Perrnaculture Activist's Tree Tax Fund, please write us. We can provide details of funding proposals. We are off to the Bioregional Congress in Texas as this is being sent to you, hoping that both endeavours meet with success. 
A note on form: this paper is recycled, even the cover stock. The colored ink is soy-based, though the black is not. .. yet. 

although Salvador is some 20 kilometers away, there are easy connections with the historical center. 
Best wishes for a Really New Year! Marsha Hanzi Cond. Aguas Finas Quadra E. Lot 4 Lauro de Freitas, Babia, 42700 Brasil 
In the Mountains of Pakistan 
Dear Editor: I should be glad of your help. I would be most pleased if you could kindly put me on your regular mailing list for your newsletter. I am working with a rural development project based at Gilgit (4,700'), in the Karakoram mountains of northern Pakistan. I Jive outside Gilgit, in a village, on a half-acre farm. I have two terraces, with young fruit trees, vegetable patch and a small pond. I have planted poplars and robinia on the boundary of the farm. On the farm I am trying to develop a model of permaculture mode of cultivation: no chemical feitilizer, no pesticides, 110 digging. Last year, being my first year, I had some success with growing vegetables, particularly tomatoes. This 

year, I will planl clover on lhe lwo terraces to improve the soil, nitrogen fixing trees, and develop a small poultry run. I am also developing a live fence, to separate my farm from the neighbour's. (His livestock represents a continuing threat to my efforts!) I am hoping to do a small write-up of my first year's experience, which I will share with you. 
Khaleel A. Tetlay Mecklai Farm P.O. 506, Cilgit 15100 Northern Areas, Pakistan 
Breastmilk Overlooked 
Editor: I am particularly interested in the role of breastmilk in PC systems. Although it is a tremendous resource (locally and efficiently produced, low tech, readily available, nutritious and medicinal, and production brings the side benefit of suppressed fertility), I haven't found any references to it in any PC literature. I think it is time to address the question. Breastmilk is a U-emendous resource; it costs nearly nothing to produce, is always produced in the 

Letters continued, page 49 
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Land, Earth, Soil, ·oirt: 
Some Notes from the Ground 

Torn Jay 

YEARS AGO, the morning after an evening of beer-drinking and poetry-reciting, a hung-over clot of 
revellers were walking back from breakfast. Robert Sund, whom I had met the night before, lagged behind 
.the rest of us, preoccupied. He had stopped and was staring into a comer, a crack where two concrete build
ings met. Curious, we went back; he looked up from a small cranial-shaped pile of moss and said something 
like, "That's our only hope." We laughed nervously, a little shaken, it struck us all . . .  The moss was patiently 
turning the buildings to soil, to dirt, to earth. That moment has haunted me since, and the idea (the idyll) of 
soil and its import has become a recurrent meditation for me. 

1 want to look at soil as a metaphor, as 
a self-darkened lens that bends light, di
viding, revealing, obscuring. Try to 
imagine· soil /18 the context, the textural 
background of other images, other ideas: 
culture, personality, language. 

A good place to start is in the words 
we use about soil. By examining, ex
huming the stories hidden in them, their 
roots, we reveal the etymon, the words' 
true word, the root meanings of our 
attitudes toward soil. We say "back to 
the land," "mother earth," .. good ground," 
"dirty," but only vaguely know what 
we're saying. In the world it is the roots 
that hold the soil. Perhaps it is the ety
mons, the wordroots, that hold the soil of 
our souls. 
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LAND 
Land is from the Indo-European (I.E.) 

root lendh, openland. This sense still 
adheres to the cognates of lendh. Old 
English (O.E.) bas land, meaning specifi
cally open land. French has lande, heath, 
moorland, especially infertile moorland. 
Our word lawn comes to us from French 
Lande. Old Slavic has ledo, wasteland. 
Gennan has additionally landau, water 
meadow (land + owb [water)). Old 
Celtic bas Janda, a valley. Welsh and 
Comish have Lann, an enclosure. 

Land is a relatively abstract term that 
refers to boundaries. Its basic idea is 
open or closed space. Its root does not 
refer to any other specific aspect of land
scape except its open-ness or dosed-ness. 

Land's IIreaL:.:.g for us is owned topog
ran!u:- The idea of property is the word's 
context To express other qualities of 
landscape requires qualification: �. 
land, mn land. Land no longer constel
lates an image. We can "land" any
where. There is a 1and romance: some of 
us went "back to the land." But it is 
telling that we went back to the land (an 
abstraction) not to the Palouse, the Olym
pic Rain Forest, or even the heath, desert, 
or forest Part of the failure of the back
to-tbe-land movement was that its speech 
did not adequately inform its impulse. 
Land is a concept, not a locality. 



EARTH 

�\ 
Earth is from I.E. er, earth is its own root ; a fundamental word with many meanings specific and abstract. It is the planet. It refers to the substance, one might say the character, of the land. We cannot yet "buy earth"-- we find that hard to say. Historically, earth has meant or still means: the world, cosmos, soil, surface, country, chemical oxide, the place between heaven and hell, electrical ground (British), a grave, a burrow, a shelter. Currently, the word's meaning is shrinking; soon its image for us will.be only the planet The historical nuances, the shades of the word's meaning, are lost to us. Losing these nuances, earth becomes dessicate, a label. It loses its ability to connect us to things; it loses its "ethics," its character. Earth is more than a green ball hurtling through eternity. Space flight is sucking the blood from a once healthy word. 

DIRT 

Dirt is from Old Norse (0.N.) drit, excreirenl Drit is from O.N. drita, to shit It is telling that we use a word with that root to describe soil. It still has its excremental undertone, "your hands are dirty." It expresses our alienation from soil's true qualities to call it dirt Even earth is contaminated by "dirt." We'do 
dirt dirty, using it as a synonym for soil or earth. We should maintain its specific connections to excrement. Earth and soil are not shit An earthy mind and dirty mind are different gatherings. 

GROUND 

Ground is from O.E. grund, foundation, earth. Ground means bottom; a "grounding" was originally a name for a fish that lived on the bottom of ponds. Ground means fundamental, basic. We run aground; \Ve are well�grounded i:n thought Many disciplines use the word (carpentry, naval tenninology, philosophy, engineering, art, etc.). Ground is cognate with O.E. grynde, abyss. So, ground is cousin to depth and mystery. It is also used in reference to soil and landscape. We work the ground, the groin (also from grynde, abyss) of the earth. Perhaps we confuse soil and ground because soil grounds us, soil is 
fundlmzental. . 

SOIL 

Soil is "the root metaphor," "our only hope." · Soil is an earthy, grounding tenn that is not land. Soil is not easily owned or domesticated. It suffers our antics with motherly patience. Soil ' s  history as a tenn is fascinating. In time it has meant: a wild boar mire, a pool of water used as a refuge by hunted deer, sexual intercourse, composition of the ground, mold, staining, to purge a horse on green feed. Etymologically, soil has two roots. First, soil is from I.E. su, to produce young. Cognate words are sow, succulent, socket hyena, and hog. Pigs were sacred to the earth goddess. Pigs and snakes were her favored images. The sense that comes to us from this root is mire or stain, but behind these senses, ''in the root� wild pigs are hailing and birthing at the mired edge of ancient oak forests; deer are dying near a bidden · pool. " _"Soiled" we touch the sacred suckling succulent sow. Soil's other sense (ground-earth) comes to us from Latin solum, ground floor, threshing floor, and our soligm, throne. The I.E. root is sed, to sit, to 

settle. Soil ' s  cognates are: nest, nestle, seat, soot, cathedral, sole. Soil is where we stand (sole), a throne of bones where light nests, where we settle. Soil is a kind of bicameral word. Like a good two-house legislature, it converses v.rith · itself. The two root 
meanings.fertility and seat, have inter:twined since Middle French, when the words became identical in sound and · spelling. Indeed, the sow is enthroned in soil. Soil is the throne, the nest that bears young, the queen's room. Soil is the land in hand, smelled and seen. The science of ecology affinns the etymological complexity of soil . From 
Ecology and Field Biology by Robert Leo Smith: · "Soil is the site where nutrient elements are brought iulo biological circulation by mineral weathering. It also harbors the bacteria that incorporate atmospheric nitrogen into the soil. Roots occupy a considerable portion of the soil. They serve to tie the vegetation to the soil and to pump water and its dissolved minerals to other parts of the plant for photosynthesis and other biochemical processes--vegetation in tum influences soil development, its chemical and physical properties and organic matter content. Thus soil acts as a 

sort of pathway between the organic 
and mineral worlds. " In short, soil is .the bridge between the living and the dead, both in one, a living death, a paradox. Geologist Robert Curry explains the crucial connection between soil and human life: "All (fonns ot) life, without exception, are dependent upon outside sources of nutrients for their support within a substrate upon which they nurture themselves. Io all non-marine systems, the ultimate substrate is soil. Even marine systems are dependent upon weathered minerals derived by soil-fonning processes throughout geologic time OD land. "Soil is not an inert inorganic blanket of varying thickness on the land that can be differentiated into subsoil and topsoil. Those naive tenns belie a basic misunderstanding that penneates the agriculturaf advisory services of this country. Soil is generally recognized by soil scientists to be a dynamic, living assemblage of precisely biogeochemically segregated macro- and micro-nutrient 
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ions held in a series of remarkable 
storage sites. These nutrients are 
provided by slow weathering over 
geologic time and an: translocated 
and reprocessed by ~oil organisms 
and plant activity. In general the. 
living biomass beneath the ground 
equals or exceeds that above ground. 
Soil is thus not a mineral geologic 

· resource but a biospheric resource 
that, although renewable, can reform 
only at extremely slow geologic rates 
of tens of centuries. The nation's 
soil represents its basic energy 
conversion resource, upon which its 
efficiency and capability for feeding 
i1s populations is_ directly and almost 
completely based. The soil nutrients 
within their delicately segregated 
geochemical levels, represent pre
cbely and literally the swn total of 
the long sustainable economic capital 
of the nation. The sustainable gross 
national product, to use a crude 
literal analogy, is defined and limited 
hy the soil nutrient capital ." 
To paraphrase Curry, we might say soil 

is fate. This notion resonates with soil's 
connections to seats of power, the sow 
goddess, soil our destiny, our destination. 

Soil is the land in hand, a specific 
place.-Soil embodies the meeting, is the 
meat of weather and rock; remembers 
them into trees and kingfishers, salaman
ders and salal. Each location knots that 
meeting differently. Your county soil 
survey becomes a kind of earth phrenol
ogy-soil is a live being, a dark leaf 
breathing water and ligbt.-Soil is myr
iad neural serpents writhing knotted on 
an infinity of their discarded skins.-It is 
its own renewable research, a porcine 
cannibal lover, phoenix, shit-eating 
alchemist, Ouroboros enshrined, an 

. honest mother.-Persephone, Goddess of 
Spring lives underground, ensoiled. She 
rises in Spring, wife of wise Hades, King 
of Wealth. Her name means "bringer of 
destruction." Perhaps she is a personifi
cation of soil, the living death, Demeter's 
virginal daughter married to the king of 
the dead. Plants and animals follow her 
back into the light-Soil blurs the dis-

, tinction between the living and the dead, 
humbling us.-Soil is the pious confu-
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ciao son tending the graves of the ances
tors . It is husband and wile in one dark 
body.-Soil is the dwelling wave, the 
resource . Resource from re-surge 
which is in tum 'rrom subregeae, to rule 
from below.-Soil is the resurrecting, 
hidden ruler. 

Soil and place, heart and body. 

Three word-witnesses to our notion of 
place: 

1. Human, bumble and homage all 
derive from Latin humus, earth, soil, 
ground, region, country. A human is 
earth-born, shares the quality of humus. 
IL is well to remember Uiat Lo our auces
tors humus was local and that "human
ity" was born, arose from a specific 
locale, a place. The people over the bill 
might not be quite human, in the sense of 
your local humus. Our language knows 
we are earth-born even if we think we are 
heaven sent. 

2. Home is from O.E. ham, house 
with land. Old Norse was heimr, world, 
village, and heima, borne. The I.E. root 
is kei, to lie, bed, couch; beloved, dear. 
Home's cognates include hide, haunt, 
and cemetery . Home means the haunted 
place, our beloved , a firm farm, a wel
come bed, the graveyard. Home is where 
we live and die. 

3. Kith: kith and kin ... We all know 
what/who kin are. They are our family, 
our familiars. We forget what kith 
means. Kith derives from O.E. cunnan, 
to know (hence our cunning). From 
cunnan we also have couth, what is 
known. 0.E. cuth, known, bad a deriva
tive cyth, native land, one's known land, 
hence kith, familiar land, neighbor (and 
by confusion, relatives--kith and kin). It 
is interesting that place, kith, bad equal 
standing with kin. Blood was evidently 
not thicker than watersheds. Kith is a 
strong word slumbering in an anachro
nism. Maybe some earth poet can wake 
it up. 

Place is a popular term among poets 
and writers these days. It evolved from 
Latin plat ea, wide street or city square, 
into our more general use of it to mean 
any locale. The I.E. root is pla, to flatten 
or widen. Cognates indude plain, plane, 
platitude, explain, plan, Plato and plot 
But place for us is not soirething flat; to 
the contrary, it is intricate, deep, and 
inclusive. Neighborhood from O.E. 
Tli!hgebur, "near fellow dweller," is 
closer to what we mean by place. To 

plot, plat and plan the nehgebur, the kill 
into mere places is to abstract them unti 
the .. near fellow dwellers" become 
numbers. Our places, our locales are 
expressions of the soil; wbat is coaxed 
from soil by weather.-This Puget Sour. 
soil-person-place is 15,000 years old, 
barely budded ... wise child. What are w 
doing here in its lap, this couth humus, 
this nehgebur-hood? Are we human yet 

Humans are born with predilections; 
born liking red. bells. booze, clams, and 
flags. We are like the seeds of plants in 
that way, informed, expectant kerneled 
bets that a kind of weather will appear; 
that we will arrive in cyrh. If we land in 
the right place we grow, our stories 
unfold resounding. For plants and ani
mals it is literal, they are organs of 
neighborhood. Au acorn in the sea, an 
armadillo in Antarctica is lost For hu
mans it seems less crucial. There may be 
many soils for us, many living deaths we 
might call home, be human in. 

Soil in language; language in place. 

Language is a soil, the poet planted, 
bard-shelled, tender seed. The soil rots 
his shell, feeds him, feeds on him. The 
living dead surround him, worm by him 
in the dreamy dark, caress of million
year-old minerals, old bones, broken 
stones, recycled dreams; light beckons 
and burns him, withering; but if he is in 
the right language. the right weather of 
words, it rains; be blooms. 

2. Language is a specific soil, a locale, 
a place, a neighborhood. Words' roots 
hold the soil, the leaves, the living sur
face of the soil, speech, catch the light 
and return it to the soil treasure (Pluto 's 
Thesaurus). Words are animals working, 
birthing, and dying. "Sometimes a poem 
is writ to let one word breathe"-William 
Stafford. 

Literatures are the ecosystems of 
language, the neighborhoods of soil. 
Each soil climaxes in a poem, or some 
perfected form that consecrates diversity, 
stability, and adaptability, a form that 
envisions community (mutual promise, 
giving and obligation). The old lan
guages, Finnish, Sioux, Icelandic, are 
deep soils; their roots intact, nutrient 
budgets secure. They flower in distinct 
possibilities; simple poems, rhymes of 



reverence, hot crossed puns. American is a modern language. We are busy electrifying and mechanizing our speech with robot words, input, feedback, interface. We are polishing our speech into a chrome abstraction, smooth and easily cleaned; the roots cut by its quick abstract edge, the disposable razor. The old roots suffocate beneath the gloss of our cleverness, the ancient loam beneath the condos. Our speech polishes but does not plow. Weather is our enemy, not our neighbor-hood, our home. The living death of language no longer mires, moulds, or suckles our thoughts. Language is soil because the nutrients, the durable images, are stored inside it Cultivation releases nutrients. Poets plow language. A verse originally meant a turned furrow, a plowed line. 3. Language in place, ensoiled, blooms culture. Culture in root means to plow, return, cycle. Understood etymol- · ogically, culture is soil homage. Culture grows out of and dies back into language in place. Culture is the soil 's sacrifice; it consecrates the ground, soul and soil of the same dar}( being. Western society has abandoned the older notion of culture, the husbanding of human life in place. Our culture does not arrive through the discrimination of the different songs the wind rings in the several pines of the Sierras, or the terror of the child lost in the r.rin forest, or the shape of a fisherman's pipe; no, we buy our culture. It is a consumer item, an uncouth import In our wealth, or was it greed, we . forgot we are bunms, we took to the wind, restless and weedy, thistledown with a cross and sword. We learned to grow anywhere, choke out the natives. (Aboriginal peoples die of homesickness.) We came to favor shallow roots, learned to grow in places we wasted. This may be what we really are, but our language once lived in a neighborhood where the word for tree and truth were the same. (I.E. dfu, whence truth, tree, trust, druid, etc.) 4. Each speech has an accent, the odor of composted history. If left alone, our patterns of speech become localized, "dried" by the beat, made pungent by rain. But our electric neighborhood ignores locality; dialect is now electrified, blind as a vol( our tongues are in the air, groundless. T. V. is our tree. 
5. The soil is where we return our dead. It is the home of the ancestors. This sense of soil is lacking for most of us. We are careless. I have not wit-

nessed the lives of my kith and kin. True to the American dream, we scattered, seeking private versions of wealth, ignoring Hades· dark treasure. I am less for my lack of witness. Human life grows in weight and intensity as people stay in one place. The ancestors form a wedge behind us, press us forward on the edge of that weight. Depending on our ability to bear the weight, to balance it, our located word is good or it breaks and the weight falls away. We lack ballast. a ship of fools, our speech empty, ghastly, groundless. Without the ancestors, without the soil of souls, we are potted plants, doomed in real weather. When we speak of living here, we should remember perhaps the most important thing we will do here is die, and that our deaths may be the first step in steadying our children's  steps. Our graves will anchor them while they work the waves of the cedar green sea. 
Maybe our minds are kinds of soil. Mayhe my mind is a soil where only certain things can grow: glacial till, icescoured clay, and only willows claim my rocky soil. Or yours perhaps is an old forest or lake bed, deep with dark inexhaustible revenues of death; its fertility may make you frivolous and lazy. If the word roots are true, we might expect our souls, our psyches, to grow in something like soil .  Psyche is from the Greek for night moth. Moths pupate in the dark of the soil, sleeping like Arthurian knights in amber armor . . .  The Salish (the people here) dug those pupa up, roasted them and ate them with delight It is perhaps no accident that the Salish were· great fire dancers. Even the sea is a kind of soil as Curry hinted, quick silver soil. (And soil is like the sea, only slower.) 
(The living biomass beneath the soil, is approximately equal to the living biomass above ground.) 
Oil is condensed soil; burning Persephone's jewels, we're sure to catch hell for it 

Myth-Soil-Story: When people first COire to a neighbor
hood, it takes a while to settle in, maybe seven generations to become kith and kin. The people act out their story; drama, trauma, dream (rootwise drama is doing work; trauma is a wound; dram is a cry of joy). The people are born, live and die, they dwell. The soil enters their 

stories secretly as background and gradually transforms itself into the theater of their myth. The tales become indistinguishable from the neighborhood. Mythic time is when kith and kin are aspects, visions, of the same experience. Soil digests and remembers the neighborhood coincidences; gradually a myth appears. It appears as a strange echoing. Solitary people hear it first. Animals and plants tell them The echo twists them into wisdom. the doom of seeing. The witnesses repeat the tale until it is true. It becomes religious, a word whose root sense is "the ties that bind," "the ligaments that return us." This is the way the soil humanizes the people. Contrary to modem psychological theory, myth is not only psycho-logical, but eco-logical as well. Myths are nehgebur stories, tales of the "near fellow dwellers," stories of the soul in place. The gods are embodiments of our 
daily local connections, the secrets that settle us here. Without a myth that tells us where we are, we are lost in our head-;, head tripping. In a true myth, a tree story. we are both places at once, paradoxically sane. Inside out, one glove fits either hand. We can live true to ourselves and this place, human, humbled by it We can begin in our speech and work to compost a myth, a story wherein our deaths will matter, "where we <.:an take on the mystery of things as if we were god's spys." 
References: Robert Curry. "New Directions Needed For Agricultural Research." Truck 18 (Tmck Press: St. Paul, 1 978). Eric Partridge, Origins, A Short Etymological Dictionary Of Modem English, (MacMillan: New Yorlc, 1%6). Robert Leo Smith, Ecology And Field Biology, 2d ed. (Harper&Row: NY, 1 974) Calvert Watkins, ed., The American Heritage Dictionary Of lndo-European Roots, (Houghton Mifflin: Boston, 1985). Robert Sund is a local poet who recently published the /sh River poems. He is an cider statesman of biorcgional poets. t:. 
Tom Jay is an etymologist, poet, essayist, and sculptor who sails the Olympic Coast of Washington. His work focuses on the cultural implications of bioregionalism. This essay first appeared in Upriver, Downriver, a bioregional journal of northern California. Subscriptions $10/4 issues, sample copy on request, PO Box 103, Petrolia, CA 95558. 
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Soil Fertility 
Lea Harrison . 

·we need to understand how healthy 
soil functions, so that we can understand 
how to use it without depleting its fertil
ity and how to restore degraded soil. 

Soil is a mixture of organic and inor
ganic materials , containing a large vari
ety of macro-organisms (eg. worms, ants, 
earwigs , termites, moles, gophers, etc.) 
and micro-organisms (eg. bacteria, fungi , 
algae, yeasts). Soil provides anchorage 
and support for plants, which extract 
water aud nutrients from it. These nutJi
ents are returned to the soil by the action 
of the soil organisms on dead or dying 
plant and animal material. 

BIOMASS 

Micro-organi s 
Transform trients 
Into Forms 

Available t\lan~ __ 

NUTRIENTS 

Fertility is a function of the efficiency 
of this recycling mechanism. The pro
portion of the nutrients tied up, either in 
the biomass. or in the soil at anytime, is a 
function of the climate. Soil organisms 
are inactive at low temperatures. Activ
ity increases as the temperature increases • 
(but ceases again at very high tempera
tures). Therefore, in temperate areas, ' 
where there is a wide difference between 
high summer and low winter tempera
tures, the activity of soil organisms slows 
or ceases over the winter. This causes a 
deep leaf litter buildup. In sub-tropical 
and tropical ·areas, where there is a high 
mean temperature throughout the year, 
the soil organisms are constantly active. 
Consequently, the leaf layer is thin, and 
the recycling of nutrients is relatively fast 
and continuous. In temperate areas the 
recycling of nutrients is relatively slow 
and periodic. 

In temperate areas the largest portion 
of nutrients (90-95%) are in the soil at 
any one time. In tropical areas most of 
the nutrients (75-80%) are in the bio-
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mass. Therefore, to achieve and maintain 
fertility in temperate areas, we need to 
build up the nutrient content of the soil. 
In tropical areas we need to build up the 
biomass. That is, we need very different 
agricultural techniques for different cli
mates. (The exporting of temperate agri
cultural techniques to tropical countries , 
has caused much ecological damage.) 

Toe difference in the rate of recycling 
of nutrient<; is responsible for the increase 
in growth rates and the increa se in diver
sity of species, as you go from temperate 
to tropical areas. 

Although soil organisms function at 
different rates in different climates, the 
way they function is the same. As fertil
ity is dependent on the action of soil 
organisms recycling nutrients, we need to 
understand how tllis process works, so 
we can design optin1al conditions for soil 
organism function into permaculture 
systems. That is, we need to design 
habitat and forage for healthy popula
tions of soil organisms. 

Healthy soil is loose, friable, and well 
aerated. It contains plenty of organic 
matter, about 5% in the sub-tropics, more 
in temperate areas. In addition, the top 
15cm (6'~ contains about 20 tons of liv
ing matter per hectare (9 tons/acre). To 
find how this fertility is maintained, we 
need to look at undisturbed natural sys
tems, either forests or grasslands, which 
have maintained themselves, plus the 
animal populations which live on them, 
over many centuries. (This is a good 
reason for preserving wilderness areas.) 

The macro-organisms (womis, ear
wigs, ants, and other burrowing animals), 
take litter underneath the soil surface and 
release it in their feces. As they burrow, 
they make channels which help keep the 
soil aerated. We see an increase in the 
activity of these macro-organisms, par-

·-··-·········· . ·- .. ·- -· -·· . ·····-

ticularly worms and ants in Australia, a: 
soil fertility increases. 

Micro-organisms are extremely nume 
ous in healthy soil; eg. one gram of 
healthy topsoil contains about 1,000 
million bacteria. All the micro-organ
isms that break down organic matter , 
thus recycling nutrients, are aerobic 
organisms. That is, they can only func-

. tion in the presence of oxygen. All plan 1 
pathogens , which cause plant diseases, 
are also aerobic organisms. Even in wel 
aerated soils, aerobic organisms use up 
oxygen faster than it diffuses into the 
soil. This creates, at any time, many 
microsites without oxygen, all through 
the soil. Anaerobic bacteria, which 
function only in the absence of oxygen , 
grow and multiply at these reduced 
micro sites. They produce etllyleue, 
which inactivates, but doesn't kill, aero
bic micro-organisms. There is a complex 
rocking backwards and forwards between 
the functioning of aerobic and anaerobic 
bacteria, all the time, at microsite s scat-
tered all through the soil. · 

This was first recognized in 1970. It 
occurs in all soils . 

Plant pathogens vary in their sensitiv
ity to ethylene, but as a group they are 
much more sensitive to it than most other 
soil organisms, including the micro
organisms that break down organic 
matter. Therefore, when this delicate 
cycle is operating, the plant pathogens 
are kept quiet, but organic matter is still 
broken down. 

As organic matter breaks down, essen
tial plant nutrients are released. Different 
plants have different nutrient require
ments, but they all need some of each to 
be healthy. 



Major Nutrients 

N Nitrogen - Promotes plant growth. Key element in protein building and genetic coding. P . Phosphorus - Helps in the transfer of energy from sunlight to the plant. K Potassium - Vital in control of diseases and pests because it thickens the cell walls of plants. 
Secondary Nutrients 

Ca Calcium - For cell division, root tip growth, genetic coding, and neutralizing imbalances of other nutrients. 
Mg Magnesium- for chlorophyll. 
S Sulphur - For the production of flavor and odor compounds and protein. 

Trace Elements 

Fe - Iron, Zn - Zinc, Cu - Copper, B - Boron, M - Manganese, and about 40 others. 
Nitrogen is produced from the breakdown.of organic matter by micro-organisms, in the form of ammonium nitrogen. Nitrogen in the a.i.nmoniwn form is attached to the soil in such a way that it cannot be leached by water, or lost to the air by de�nitrification. Yet it is easily available to plants. If levels of ammo-nium nitrogen build up in the soil faster than it is being taken up by plants, specific soil bacteria tum it into nitrate nitrogen. Nitrate nitrogen is very water soluble. Plants can use it easily, but it leaches out in rain, or de-nitrifies and is lost as gas. It acts like oxygen in stopping ethylene production. It interferes with the formation of anaerobic microsites. When there is no ethylene present, there is uncontrolled activity of aerobic bacteria. That is, there is an uncontrolled brcakdo\\<n of · organic matter. There is also uncontrolled growth and multiplication of plant pathogens. This occurs in an undisturbed forest where there is an old, sick, or damaged tree. The tree is not using the ammonium nitrate produced to grow, as it nonnally would. Also, extra ammonium nitrogen is being produced from the breakdown of 

the extra organic matter, caused by the fall of damaged or dead leaves and branches and the dying back of roots. The excess ammonium nitrogen is turned into nitrate nitrogen. In nitrate form this excess nitrogen can be spread, by water, to other areas of the forest, where it can be taken up by other plants, or to the atmosphere as nitrogen gas. At the sick tree site, the presence of nitrate nitrogen stops ethylene production. Therefore. the breakdown of organic matter continues unchecked, and conditions are favourable for plant pathogens to attack the living tree. Thus this old, sick, or damaged tree is broken down very quickly to stop it reproducing and to make room for new young productive trees to grow. ("In nature you are either perfect or you are replaced." -Smith) The nutrients from the tree ' s  breakdown are used by the new young growth, or spread through the forest to where they are needed. The same system occurs in undisturbed grasslands. Plant disease and the presence of nitrate nitrogen in the soil are warning signs that something is out of balance, that here is an unhealthy plant that needs to be destroyed. In undisturbed soil, there are around 15-20 parts per million of ammonium nitrogen and less than 2ppm of nitrate nitrogen. In disturbed soils (eg. cultivated croplands), there is no ammonium nitrogen and 20 to 200ppm of nitrate nitrogen. 

magnesium ) are displaced into solution and leached out. Most of the carbon in the organic matter goes into the air as carbon dioxide. All the energy released by the breakdown of organic matter is dissipated and wasted. We plant a crop into this soil. It uses the remaining nitrogen. The soil tries to come back into balance, but so much of the energy from the organic matter has gone that there isn 't enough to keep the organisms operating. The system is out of balance, as it was around the unhealthy forest tree. To produce a crop, the farmer must now spray the crop to kill the diseases and add fertilizer to replace the nutrients lost by ploughing. It is possible to produce the same situation in uncultivated soil, by the over-use of legumes (eg. in legwne-dominanl pasture). Because there has always been a lot of nitrate nitrogen and no ammonium nitrogen in our crop lands, scientists, whose studies followed the plough, had assumed that that was what was needed. So, most commercial fertilizers have nitrogen in the nitrate fonn. Application of this keeps the system out of balance. Organic gardeners, who apply fertilizer with nitrogen in the ammonium form, usually combined with organic matter, can get the system back into balance at this point However, overuse of ammonium nitrogen type fertilizer will keep the system out of balance. 
Nitroeen Values 
UNDISTIJRBED SOILS 

AMMONIUM Nitrogen I NITRATE Nitrogen 
15-20 p.p.million I < 2 p.p.million 

DISTIJRBED SOILS (Cultivated) 
Therefore, the cultivated soil is way out of balance, the crops are unhealthy, and they will be attacked by disease. In present Western agriculture, the soil is generally ploughed or cultivated. This breaks up the soil and aerates it very quickly. Microsites where ethylene is being produced, are flooded with oxygen. Therefore, no ethylene is produced. Uncontrolled breakdown of organic matter occurs. A lot of ammonium nitrogen is produced, but there are no plants in the cultivated soil to use it. Therefore, nitrifying bacteria tum it into nitrate nitrogen, so it can be shifted to where there are plants to use it. During this process, the soil becomes more acid and other nutrients (eg. calcium, potash, 

20-200 p.p.m. 
We need to go back to the undisturbed soil system to see how nutrients, other than nitrogen, are made available to plants. There are adequate reserves of these nutrients in healthy soils, but they are held in insoluble forms to stop them being lost by leaching. Plants can only take them up in a soluble form. The plant changes the environment around it to make nutrients available. As the root pushes through the soil, it squeezes the soil, and a water fihn (the rhizosphere) collects around the edge of the root The roots leak 2- 10% of the total carbon the plant produces through photosynthesis into the rhizosphere. The break.down of organic matter by micro-. organisms requires a lot of energy to get 
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started. This energy is available from the 
carbon that the plant roots have leaked 
into the rhizosphere, so that is where the 
micro-organisms collect. 

Iron is present in all healthy soils (2-
12% of soil weight) as minute crystals of 
ferric iron. Plant nutrients (eg. phos
phate, sulphate, and trace elements) stick 
tightly to the highly charged and rela
tively large surface area of the ferric iron 
crystals . In this state they are immobile 
and cannot be leached, but are unavail
able to plants . As microsites where there 
is no oxygen form, these crystals break 
down from ferric to ferrous iron. The 
bound nutrients are released and can be 
taken up by the plants. High concentra
tions of highly mobile ferrous iron ions 
are now in solution at the rnicrosite. 

Oilier essential plant nutrients (eg. 
calcium. potassium, magnesium. ammo
nium) are held on the surfaces of the clay 
particles and organic matter particles. 
When high concentrations of ferrous iron 
are present, the ferrous iron displaces 
these nutrients into the soil solution, 
where they can be taken up by the plant 
roots. The conditions necessary for this 
mobilization of nutrients are identical 
with those required for ethylene produc
tion: the absence of oxygen and nitrate 
nitrogen. 

Since the greatest concentration of 
micro-organisms are in the rhizosphere, 
this is where anaerobic rnicrosites are 

most likely to form. Thus, the nutrient~ 
are mobilized exactly where they are 
needed by the plants. They can't be lost 
by leaching, because as soon as they get 
to the edge of the rnicrosite, the ferrous 
iron re-oxidizes to ferric and the nutrients 
are rebound to the iron crystals, clay 
particles and particles of organic matter. 
Therefore, where ethylene production 
can't occur, these nutrients are locked up 
in a state unavailable to plants. 

Ferrous iron is a specific trigger to 
ethylene production. It reacts with a 
precursor of ethylene, present in the soil 
from the breakdown of mature leaf litter, 
and a reaction occurs that results in the 
release of ethylene. In undisturbed plant 
communities, mature leaves are the bulk 
of the litter layer. In Western agriculture, 
most of lllese leaves are removed by 
harvesting, grazing or burning. There
fore, agricultural soils tend to be defi
cient in ethylene precursor. Different 
plant species accumulate markedly 
different amounts of precursor in their 
leaves. For example, rice, chrysanthe
mum, avocado, bullrush, and Pinus 
radiata all have high levels . Dolichos, 
paspalum. lucerne (alfalfa), and bracken 
fern have low levels. This is important 
when selecting plant species to use. 

Our present agricultural methods give 
short-term increases in production at the 
expense of long-term stability. Excessive 
use of nitrogenous fertilizer, excessive 

OXYGEN I ETHYLENE 
CYCLE 
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removal of plants by cultivation, clear
ing, burning, and overgrazing, plus 
overuse of legumes, may give us a sho1 
term increase in crop yield. The long
term results are: 

- The total energy cost of our crops 
increases. Somewhere between 5 and : 
energy units are put into the soil for ea< 
one we take from it 

- The fertility of the soil decreases, 
because of loss of nutrients and organil 
matter. leading to increas ing acidity or 
alkalinity, salting, toxicity, erosion, anc 
desertification. 

- The nutritive value of the crop de
creases. 

- The resistance of the crop to diseaSt 
decreases. 

- The level of toxic chemicals con
taiued by llle soil, llle crop, llle fanner, 
and the consumer increases. 

- Our health and resistance to disease 
decreases. 

- Our visibility as a species decreases 
"In nature you are either perfect or you 
are replaced." This is the state of our 
present agriculture. It is not sustainable 

The aim of agriculture is to trap eoer1 
from the sun, through plants, to give f0< 
and fuel to us and food for our animals. 

The breaking of carbon-to -carbon 
bonds in sugar or starch, manufactured 
by plants, gives us energy in a form we 
can use. We say we must cultivate, 
fertilize, and sprdy to produce food, but 



the air and soil contain everything plants 
need. Each teaspoon of soil contains 
hundreds of thousands of micro-organ
isms that will make nutrients available to 
plants: as long as we do not interfere, but 
let the system operate . .  

pioneer stage, then relatively few in the 
climax stage. 

Always mix some natives among 
exotic species to keep the native soil 
organisms healthy. 

-, "Ethylene Fungistasis," Biological 
and Chemical Research Institute Report 
1 976-78 and 1 978-80. 
Mollison, B. & Holmgren, D., Permacul
ture One, Corgi Books, 1978. 
Mollison, B., Permaculture Two, Tagari 

ENERGY + H20 + CO2 + PLANT NUfRIENTS SUGAR or.STARCH Publications, 1 979. � 
Chlorophyll ""' from from . As A Catalyst 7 . . 

Sunshine Waler Air & Trace Elements 
· 

C =f-= C 
Lea Harrison has taught permaculture 
design and haf trained other teachers of 
permaculture in Asia, America, Europe 
and Australasia for the past twelve years. 
She has also farmed 140 acres in the 
Tweed Valley of New South Wales, 
raising cattle and a range of subtropical 
fruit crops. She will be giving advanced 
permaculture design and teachers train
ing courses in Eastern Pennsylvania in 
August and September. See page 37  for 
details . .  

What can we do then to help maintain 
soil fertility and to increase the fertility 
of degraded soils? 

Firstly, it is essential that organic 
matter be returned continually to the soil .  
The best organic matter is from mature 
plants and it is better to return it to the 
surface of the soil than to tum it into the 
soil. Crop residues should not be burnt 
Pasture should not be overgrazed and 
should be left fallow periodically. Culti
vated plants should have mulch or cover 
crops around them. Some cover crops 
should be selected for high levels of 
ethylene precursor. In this way, nutrients 
will be recycled. microbial activity will 
be stimulated, and adequate levels of 
ethylene precursor will be provided. 

Where it is necessary to cultivate, to 
aerate compacted soils, minimwn tillage 
techniques should be used. Don't dig, 
don 't plough, cut weeds rather than pull 
them out Thus plants are kept growing 
ou the soil all the time and lhe soil is 
disturbed as little as possible. 

When we need to apply fertilizer to 
increase the fertility of poor soil or to 
establish young trees, we should apply 
nitrogenous fertilizer in the form of 
ammonium. · The only way to stop nitrifi
cation of any form of nitrogen , whether it 
is being supplied naturally from organic 
matter or legwnes, or from a bag, is if it 
is being taken up by the plant roots as 
fast as it is being supplied, or if it is 
locked up by micro-organisms and 
released slowly as they die. Therefore, 
fertilizer should be applied at times of 
high plant demand. Several small appli
cations are better than one or two heavy 
ones. When fertilizer is applied, we can 
add mature plant material; eg. dried grass 
stalks or-wheat straw which bas a high 
carbon, low nitrogen content The micro
organisms use the carbon and therefore 
the nitrogen, locking it up in their own 
bodies from which it is slowly released 
over time. 

Don 't overuse legumes in your system. 
Copy the natural balance of legumes in 
the area; eg . in the sub-tropics there are 
few legumes in the herb layer, a lot in the 

References 
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The best organic matter is from mature 
plants and it is better to return it to the sur

face . than to turn it into the soil. · 

Earthworms in Agroecosystems 
Cathy Baldwin species in North America, but only a 

dozen or so species in the family Lumbri-
Earthworms arc one of the grower's cidae, introduced from Europe, seem to 

greatest allies: by decomposing organic be impQrtant in agricultural soils. These 
matter, generating nutrient-rich casts and can be classified into three groups based 
opening channels in the soil ,  earthworms on their morphology (size and shape) and 
improve soil fertility and structure. Yet habitat. 
many farming practices. including fre- . Epigeic species reach an inch or two in 
quent tillage and the use of chemical fer- length and inhabit the organic matter 
tilizers and pesticides, have detrimental lying on the soil surface, where they eat 
effects on earthwonns and their habitats. fallen leaves and other undecomposed 
Earthworm Types and Habitam litter. A familiar epigeic species is 

According to Matthew Werner, a soil Eiseniafoetida, the redworm or manure 
ecologist with the Agroecology Progr� worm, which is used in vermicom- · 
there may be several hundred earthworm posting. Vermicomposting is the. process 
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of using carthwonns and microorganisms 
to convert organic waste to humus [Ap
plehof, 1982) and can be practiced on a 
household scale. 

Endogeic species can range from half
an-inch to three or four inches in length. 
They live beneath the soil surface, where 
they mix and aerate the soil as they make 
extensive horizontal burrows. These 
species eat soil and dead roots. 

Anecic species, including the 
nightcrawlers, can reach five or six 
inches in length. These large, muscular 
worms burrow vertically into the soil, 
sometimes up to six feet deep. Their 
permanent burrows can penetrate plough 
pans (a hardened layer of soil compacted 
by the bottom edge of the plough and the 
weight of the tractor) and create channels 
for draiuagt:, aeraliou, aud root growth. 
Anecic species feed 011 surface leaf litter, 
manure, and other organic matter, drag
ging the material into their burrows 
before they eat it 

All three types of earthwonns prefer 
cool, moist soil rich in organic matter, 
such as that found in a meadow or de
ciduous forest. Materials with a low 
carbon to nitrogen (C:N) ratio, such as .. 
clovers, make a better food source than 
grasses, which have a higher C:N ratio. 

· A soil pH close to neutral favors wonn 
populations. 
The Earth's Recyclers 

Earthwom1s are efficient recyclers, 
decomposing soil and plant material into 
a nutritious source of plant food. "Earth
worms can increase the amount of humus 
( decomposed organic material) in the 
soil, and they're important for turning 
nutrients into a form available to plants," 
says Werner. Earthworms eat decaying 
plants and soil, digest the material, and 
excrete it as casts. This digestive process 
concentrates nutrients, including calcium, . 
potassium, nitrogen, and phosphorous, in 
a water-soluble fonn that plants can use. · 
Some species in forests and orchards can 
clear all the leilf litter from the ground in 
a few weeks, cycling the organic material 
back into the soil. 

The casts themselves, wlien hardened, 
form small soil aggregates. "Casts arc . 
more stable than regular soil," says 
Werner," and they help improve soil 
structure and prevent erosion." Earth
worm burrowing also improves soil 
structure, tilling and aerating the soil 
without exposing topsoil to erosion. 
Earthworms in Fanning Syste~ 

Because earthworms do so much to 
improve both the structure and nutrient 
content of soils, Werner and others are 
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interested in how fanning practices can 
be tailored to enhance worm populations. 

Researchers have found that, in gen
eral, tillage lowers the population density 
of earthworms by decreasing soil mois
ture and surface Jitter. Tillage also 
destroys worm burrows, and kills many 
worms. 

Synthetic agrichemicals (fertilizers and 
biocides) also lower earthworm popula
tions. Many inorganic fertilizers such as 
ammonium sulfate acidify the soil, which 
may damage earthworms. Herbicides 
can reduce populations by decreasing soil 
organic matter and vegetative cover. 
Most fungicides, such as beoomyl, are 
very toxic to earthworms, as are fumi
gants used for soil sterilization. 

In contrast, organic mulches, including 
mauure, euhance earlhwonn habitat by 
moderating microclimate and supplying a 
food source. In com plots in Pennsylva
nia, earthworms were most abundant in 
the fall in fields that were not plowed 
before winter and where com residues 
had heen chopped and left as a mulch. 
(Werner and Dindal, 1989). 

Werner is now studying the changes in 
invertebrate populations that occur in 
conventionally managed systems under
going transition to organic management 
"Tillage seems to be the overriding factor 
in the strawberry and artichoke agroeco
systems we' re studying. Because tillage 
disrupts the fields each year, ifs difficult 
to find ways to enhance earthworm 
populations in either the conventionally 
or the organically managed systems." 

Io the organically managed apple or
chards being examined this winter, 
researchers from the Agroecology Pro
gram introduced Lumbricus rerrestris, an 
anecic species. "Right now there are 
only endogeic species present in the 
system and leaf litter decomposition is 
very slow," says Werner. By addirig an 
anccic species to the orchard' s soil fauna, 
be hopes to speed litter incorporation and 
thereby prevent outbreaks of scab fungus, 
spores of which are transmitted from 
litter to new foliage by spring rnins. 
Make a Home for Earthworms 

To attract carthwoIIllS to your 
garden or field, create the condi
tions in which they'll thrive. "Start 
with managing a habitat for the 
earthworms," says Werner. ·"Add a 
food resource for them, such as 
compost or aged manure, and 
they'll probably show up." It's im
portant to keep a moist, cool or-

. ganic cover on the soil surface for 
the wonns to eat and to minimize 

soil disturbance when they are most 
active, generally fall and winter. 

Alternatively, he recommends transfer 
ring blocks of soil (one cubic foot each) 
from an area with a large earthworm 
population into your farm or garden soil. 
Or set aside a small area of land as an 
earthworm reservoir ... If needed, the sor 
could be limed to bring it near pH7, 
fertilized, and a cover crop established . 
and cut periodically to provide an organi 
mulch as food and physical cover. In thi 
area a community of the desired species 
could be established and built up. From 
this reservoir blocks could periodically 
be taken and introduced into the field. 
This is a long-term process for establish
ing earthworms, and would only be 
successful if ample organic matter was 
supplied to the soil where they were 
being introduced, and if physical and 
chemical disturbances of the soil were 
minimized. Organically managed peren
nial crops would be ideal for this 
method .. " (We.mer, 1990). 

Finding earthworm species suited to 
California· s growing conditions could 
further enhance the role of worms in 
fanning systems. "There might be · 
species that are adapted to a seasonally 
dry climate that would flourish in Cali
fornia agricultural soils, if provided the 
proper conditions." ( Werner, 1990). 
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Cover Crops can burn up the humus and deter biologi
cal activity, leaving a sort of "dead zone" 
in the top inch or so. Second, tillage 
accelerates the rate at which soil organic 
matter decomposes. This happens be
cause soil disturbance brings additional 
oxygen into the topsoil, thus speeding 
bacterial action. Initially, the resulting 
burst of nutrient release promotes heavy 
crop yields ,  but the soil wears out unless 
the organic matter is replenished from 
other sources . Third, harvest removes 
nutrients, and these must be replaced 
regularly. Because synthetic chemical 
fertilizers do not feed the soil life and 
tend to upset the soil 's balance, biologi
cal fanners use organic and natural 
mineral fertilizers, such as compost, leaf 
mold, and ground limestone. 

On-Farm, Solar-Powered Soil Building 

Mark Schonbeck 
During my four years as an agricultural 

researcher at the New Alchemy Institute, 
I worked with cover crops hecause they 
perform so many different functions on 
the farm, utilizing primarily solar energy. 
The only off-farm input is the seed-a 
few pounds up to 100 lb per acre, from 
which tons of organic matter are accu
mulated through photosynthesis . In 
contrast, most soil amendments entail 
importing hundredweights or tons of 
materials for each acre. 

A cover crop is a crop grown not for 
harvest, but to protect, maintain, or 
enrich the soil . A green manure is any 
crop (but usually a cover crop or natural 
weed growth) which is tilled into the soil 

, to add organic matter and feed the soil 
biota. Cover crops and green manures 
protect soil against wind and water 
erosion, suppress weeds, provide habitat 
for beneficial insects, add organic matter, 
add nitrogen (legumes only), and make 
other nutrients more available to the next 
crop. Most cover crops can also be 
grown for grain (eg. rye, buckwheat) or 
livestock forage (eg. clover, annual 
ryegrdss, alfalfa). 

Cover cropping is a cornerstone of 
sustainable agricultural systems in most 
bioregions. Why do I make this claim? 
I'll start by taking a brief look at soil 
ecology . . . 

In both natural and agricultural eco
systems, plant growth depends on the 
organic matter cycle in the soil. Soil 
organisms continually break down or
ganic matter, thereby releasing nitrogen, 
phosphorus, potassium, and other nutri
ents for plant roots to absorb. Some of 
the carbon from the organic matter is 
released to the a1mosphere as carbon 
dioxide. Plants convert carbon dioxide 
back into organic compounds in photo
S}nthesis. In natural ecosystems, leaves, 
other plant residues, and animal dung 
that fall to the ground feed earthworms 
and other soil organisms. These critters 
change the residues into humus, thus 
replenishing organic matter reserves. 
Most of the nutrients can cycle back and 
forth between soil and plant almost 
indefinitely, except when intense rains 
wash some of them away. 

Nitrogen is more volatile, and some of 
it inevitably slips away into the atmos
phere or groundwater. Fortunately, there 
are numerous species of bacteria and 
blue-green algae in the soil that can fix 
(convert) aunospheric nitrogen back into 
forms that plants and soil organisms can 
use. The most effective nitrogen-fixing 
bacteria, the rhizobia, form a symbiosis 
with the roots of leguminous plants such 
as clovers, beans, and black locust trees. 

Agriculture disrupts this nutrient/ 
organic matter cycle in three ways. First, 
clearing the natural vegetation exposes 
the soil surface to sun, wind, and rain. 
Because humus is a lightweight and 
finely-divided material, a disproportion
ate amount of humus is lost when soil 
erodes. Also, extreme temperature and 
moisture fluctuations at the soil surface 

I 
I 
I 
I 

Organic farming often entails adding 
large amounts of organic amendments to 
the soil. Bringing materials from off
farm sources is not sustainable, as this 
removes materials from the organic 
matter cycle on someone else' s  land. 
Also, transporting hulky amendment,; 
from their point of origin to the farm 
consumes a lot of fossil fuel. Compost
ing manure and crop residues produced 
on the farm is more ecologically sustain
able, but may be quite labor-intensive. 
Often, the amount of residue produced on 
the farm does not meet all the land· s and 
the crops' organic matter needs. 

Cover <.rops use sunlight to produce 
organic matter in place, and, in the case 
of legumes, to fix nitrogen. In contrast, 
manufacture of synthetic nitrogen fertil
izer uses a tremendous amount of fossil 
fuel. Once a cover crop is established, its 
roots bind the soil together, significantly 
reducing erosion even before the foliage 
fully covers the ground. As the cover 
crop canopy closes, it effectively stops 
erosion. Cover crops such as buckwheat 
suppress weeds by growing rapidly and 
casting dense shade, whereas winter rye, 
oats and sudan grass release natural 
substances that suppress weed seedlings 
(this phenomenon is called allelopathy). 
Legume cover <.Tops often add 50 to 150 
lb nitrogen per acre in a single season, 
thus replacing the nitrogen harvested in 
most vegetable and grain crops. Buck
wheat, lupines, and sweet clover have 
roots that can absorb relatively insoluble 
fonns of phosphoms that other crops 
cannot access . When the cover crop is 
tilled in, the phosphorus is released to the 
next crop. Some cover crops and deep-

Winter Rye, hardiest of the major rooted weeds can extract potassium, 
cereals, germinates quickly and covers bare calcium, or certain micronutrients from 

ground with a thick mat of fibrous roots. the subsoil or from insoluble minerals. 
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A mixed grass + legume cover crop 
(eg. clover + timothy or winter rye + 
hairy vetch) can produce 3 to 4 tons of 
dry organic matter per acre in a year, and 
the proportion of nitrogen to carbon in 
such a mixture is often ideal for humus 
fonnation. A 3-ton cover crop provides 
about as much organic matter and nitro
gen as a 10- to 15-ton manure applica
tion, and the cover crop does not need to 
be hauled into the field, but simply 
mowed or tilled in. 

The biggest challenge in using cover 
crops is allowing them enough time to 
reach a good size without sacrificing a 
whole season of vegetatile or grain 
production. The simplest approach is to 
plant the cover crop immediately after 
harvest, but this is often in fall, leaving 
Uit: i.:over uop little lime l.Jefun: wiulcr. 
One alternative is overseeding, or plant
ing the cover crop while the production 
crop is still growing. In moist, fine
textured soils, small-seeded cover crops 
like clover, alfalfa, and ryegrass can be 
hroadcast on the soil surfaq: hetween 
rows of com, squash, tomatoes, broccoli , 
or other widely-spaced crops . . In coarser 
soils or drier conditions, the seed can be 

. incorporated t,y light hoeing or cultiva
tion. The cover crop grows slowly 
beneath the established vegetable, then 
spurts ahead after the latter is harvested 
and cleared. Another method is to plant 
a slow-starting <.:over i.:rop such as dover 
at tile same time as grain is planted. 
After grain harvest, the clover is grown 
until the following spring, then tilled in. 
Clover plus grain stubble gives excellent 
wintertime erosion control, and provide a 
lot of organic matter with a good carbon
nitrogen balance. 

When a green manure is tilled into the 
soil, a burst of biological activity occurs 
which can be detrimental to crop seed
lings for a short time. Thus it is a good 
idea to wait two or three weeks after 
turning the crop under betore direct
seeding vegetables, especially small 
seeds like lettuce and carrots. An alter
native method is to mow the above
ground part of the cover crop, and gather 
the clippings to mulch another bed or 
build a compost heap. It is much easier 
to spade or plow up the crop stubble 
without all that shoot biomass there, and 
the waiting period needed before direct
seeding should also be shorter. Some 
cover crops can be killed by mowing at 
the right time. Their clippings can be left 
in place and vigorous crop seedlings (eg. 
cabbage, tomato) transplanted through 
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the mulch without tillage. Success with 
this varies because the mulch cools tbe 
soil and can attract slugs. Oearing an 
area 8- to12-inches in diameter around 
each seedling reduces these problems. 

Different cover crops are suited to 
different purposes. A few specific ex
amples follow. The first six are non
legumes and do not add nitrogen , the rest 
are legumes that can fix nitrogen. 

Sudan grass, a relative of sorghum, yields a 
superior mulch, and suppresses competition 

by substances produced at its roots. 

WINfER RYE (Secale cereale) is 
very hardy, oveiwintering as far north as 
zone 3a (annual minimum -35° to -40°F). 
In the Kattiab bioregion (Southern Appa
lachian Mts.) where I live, rye planted by 
early October will protect the soil and 
suppress weeds effectively. Rye planted 
in early November will do well and 
produce lots of organic matter in spring, 
but there is a risk of winter erosion, as 
the cover will be thin. Rye is useful for 
taking up and conserving any soluble soil 
nitrogen left over from the growing 
season. Rye can be difficult to manage 
in the spring because it rapidly gets very 
tall and tough. When grown alone, it can 
also temporarily tie up soil nitrogen and 

release allelopathic substances that can 
inhibit growth of the next crop. If it gets 
away from you, mow-kill the rye after 
the beads have emerged and begun 
shedding pollen. Or let the rye go to 
maturity and reap some nice grain and 
seeds for next year's cover crop. Seeding 
rate is 90-150 lb/acre (note: I . lb per 
1,000 square ft. equals about 44 lb/ac re), 
using the higher rates for later plantings. 

WINTER WHEAT (Triticum aesti
vum) can be used similarly to rye, 
though it is a little less hardy, somewhat 
shorter and later to mature. It may also 
be easier to manage in the spring. Sow 
90-120 lb/acre. 

OATS, another small grain, are much 
less frost-hardy, and are generally killed 
the first time temperatures drop to 15° or 
20°F. Oats cau be planted iu early spring 
and mowed or turned under in early 
summer. They can also be planted in 
August or early September and allowed 
to grow until killed by bard freezes. This 
leaves a thick protective mulch that is 
easier to manage in spring than a live rye 
crop, though the amount of organic 
matter will be less. Sow 90-120 lb/acre. 

ANNUAL RYEGRASS (Lolium 
multiflorum) is marginally winter-hardy 
in zone 6b (annual minimum -5° to 0°F), 
and can either be planted in early spring 
or in August-early September. Ryegrass 
forms an unusually dense root system 
that gives excellent erosion prote<.:tion, 
fosters good soil structure, and "mops
up" leftover soil nutrients so they don't 
wash away. Unlike the three preceding 
crops, ryegrass cannot be mow-killed, 
and must be spaded or tilled in. Rye and 
ryegrass are often confused, but they're 
easy to tell apart Rye bas the edible, 
wheat-berry sized seeds, while ryegrass 
has fine, fluffy seeds that look like lawn 
grass seed. Sow 20-50 lb/acre. 

SUDAN GRASS (Sorghum bicolor 
var. sudanense) is a fast-growing, frost
sensitive summer annual that can pro
duce a tremendous amount of biomass. It 
requires warm, fertile soil, and is well 
suited to planting after harvest of early 
spring vegetables like lettuce or peas. It 
suppresses weeds through both competi
tion and allelopathy, and can be cut twice 
for mulch (prized by strawberry grow
ers), compost material or fodder (caution: 
let it grow at least 24" tall, preferably 
more, before feeding to livestock. as 
young sudan grass contains toxic 
amounts of cyanide). The stubble may 
be substantial enough to bold the soil 
over winter and add a little organic 



matter when turned under in spring. Sow 20-50 lb/acre. BUCKWHEAT (Fagopyrum esculen
tum) is a most useful green manure for short fallow periods in vegetable culture. It can be planted any time after the last frost, up to the middle of August. Buckwheat. emerges and shades the ground rapidly, choking out weeds. It reaches 2-4 ft and begins to flower about 30 days after planting, and should be mowed or turned under. at most. 45 days after planting to prevent self-seeding. Two or three successive plantings of buckwheat, followed by winter rye, with each crop tilled under, reduces populations of stubborn perennial weeds like quackgrass. Buckwheat is also excellent bee forage, and is good for mobilizing the phosphorus in a rock phosphate application. Sow 50- 100 lb/acre. 

Fast-growing and shade-tolerant, 
Red Clover may be overseeded 

into ripening summer vegetables 
if moisture permits. 

CLOVERS (Trifolium spp) are smallseeded legumes that start slowly, but can fix 50 to 100 lb nitrogen if allowed to grow a full year. White clover (T. 
repens) is a low-growing ( 4"- 18", depending on variety), long-lived perennial, and is suited to "living mulch" applications (be sure you don't confuse it with white sweetclover which can reach 5- 10 ft). Red clover (T. pratense) is taller ( 1 8-30 in), faster-growing, shorter-lived and very shade tolerant. It is well suited 
to overseeding into established vege-

tables in August if moisture is adequate. Alsike clover (T. hybridum) is intermediate between white and red clovers, and is more tolerant of clayey, wet, or acid soils. Unlike the others, crimson clover 
(T. incarnatum) is an annual, which can be planted in August or early September and will overwinter in the milder parts of Katuah (it 's risky here in zone 6b). It can also be planted in early spring. In addition to fixing nitrogen and producing 3 tons/acre of organic matter, crimson clover has spectacular deep red blooms. Sow clovers in early spring or late summer, 4-8 lb/acre for white clover, 8-15 lb/ acre for red or alsike, and 15-25 lb/acre for crimson. Clover seedlings don't like hot sun, so it helps to plant oats at 35-50 lb/acre with the clover to provide light shade, then mow the oats al heading. Crimson clover can be mow-killed just 'after flowering, while the other clovers cannot. HAIRY VETCH (Vicia villosa) is a legume which has recently enjoyed a resurgence of interest. It is a winter annual vine with small purple flowers and can fix 100 to 250 lb nitrogen per acre. Vetch is hardy to zone 5a (annual minimum -15° to -20°F.), although frostheaving can be a problem if harsh freezes alternate with thaws. It can be planted in September, either alone or with rye, wheat, or oats at 20-30 lb vetch + 50 lb gr.tin per acre. Vetch + rye is an excel- · lent combination because the rye is strong enough to support the vetch vines in spring, the rye roots help prevent frost heaving, and the combination is more effective than either crop alone in stopping erosion, suppressing weeds and building humus. Also, vetch can be mow-killed once it bas begun to flower, which happens about the same time that rye sheds pollen. Other vetches include bigflower vetch (hardy in most of Katuah), common vetch (V. sativa) and purple vetch (V. benghalensis), both of which are winterkilled at 10° to 20° F. Their residues release nitrogen in the spring, thus these vetches may be valuable planted in August ahead of the next year's early spring greens. SWEETCLOVERS (Melilotus spp) are biennial legumes. with very deep taproots that open the soil and bring up nutrients. White sweetclover likes rich; moist, somewhat clayey soil, and gets very large in the second season, while yellow sweetclover tolerates droughty, sandy soils and is somewhat smaller, about 4 to 6 feet tall. Hubam 

Annual Ryegrass, a European native is 
winter-luirdy to Zone 5. A major forage 

grass, it is suitable to mowing or grazing. 

sweetclover is an annual white variety that produces lots of organic matter in a short time, but may self-seed and become a nuisance weed. Sow sweetclovers in April or August at 12- 1 8  lb/acre, alone or with 35-50 lb oats/acre. ALFALFA, (Medicago sativa) the "queen of forages" can also make a heavy nitrogen-fixing cover crop and provide a highly nutritive mulch. Alfalfa is somewhat finicky, requiring deep, rich, non-acid soils high in phosphorus, potassium, and calcium. Under good conditions, it is a long-lived perennial that can be cut for several years for mulch, compost, or forage. Sow at 15-20 lb/acre, preferably with oats at 35-50 lb/acre and/ or timothy or other perennial forage grass at half its nonual seeding rate. A 
Mark Schonbeck, Ph.D. ,farms and 
writes from Windswept Farm, home ofan 
intentional community su"ounding the 
Institute for Sustainabl.e Living, Rt. 1 ,  
Box 35, Check VA 24072; This article is 
reprinted from Katuah Journal, an 
excellent bioregional quarterly published 
at Box 638, Leicester NC 28748. Single 
copies $2.50. Membership $10 per year. 
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Reclamation of Wastelands 
A Western Example 

The Pe1m:1culture Activist interviewed designer Dan Howell on a 
visit during our recent cross-country move. l eaving the lfowel/s' 
dest:rt homestead on a bright January morning, we trnvdlc:d south to 
the highway an hour by muddy roads across high snow-covered 
desert in west central New /vlexico. Howell drov e while ive talked 
about land management, settlement strategies. water harvesting, and 
desert soils. 

Land Management 
DH: That is tlle boundary between two 
ran che s. (pointi ng) Thi s is all private 
land tha t belo ngs to our neighboring 
ranch; it is contiguous property and is 
managed as one block. We have no 
problem witl1 thi~ ranco·~ mana gement. 
On the other side of the fence , where we 
arc, is statt: land right by the road. The 
change s we arc trying to make concern 
the other ranch, which is no longer a 
singl e property. All the private land 
sect ions bave been sub-divided. It bas 
been sold to many private indiYiduals . I 
tbink the management should rc!lcc t their 
concern s and inte res ts. 

,• :°':'~ • l~:,. 
. ' ·i... ' ' 

~• 1- :\ I ~. • .. .., 

-·- - - ---- -•· -- -----
gra nts grn;,ing leases hascd on the thco
rctkal capad ty or contiguous unlcnccd 
~talc and private lands in addition to their 
own. Not 0 11I) Lio) ou ha\c to c<mtcnd 
witl1 tllc open range l<iw. hut BLM are iu 
cffcct leasing out private and state land s 
aro und you without compen sation. 
increasing the burden on tt:c laiiJ . i:-iJ '. c 
you gouen any response to your letters to 
BLM-have they shown any co ncern at 
all'? 
DH: Yes. The BLM is fairly responsive 
to the ncighho ring landowners . Every-

,, -~ .. 

-~ .. ~ ~ "; . ' • 
~ ;-~ ,.-. ,· 

lt4l~ t, ' ~t tj;' ,• 
. . . . , ·1k .. f:-"J!,t· •. -: . 
· • r• <1'1'•'v· 

PB: How much of this divided ranch 
land where you II\ c ha~ bee n soil.I off? 
DH: I think 75-80 % of it has been 
transfem: :d to indi \'iduals other than the 
corpo ratio n. It's a bookkeeping service 
O\Cf in Californ ia. Evcrybod)' Ila~ al: 
ways ~aid thc se people were crooked a~ a 
snake. 

. , . c:. . • ,.t . \~.Y·1·t't..,t-;t •. .IJ ·. -~- .. ,, ,->O~. ,-; ~ 

PB: Prob ably demeans the snake . 
DH: The y were doing lots of things that 
were right on the edge of legality. The 
owner is get ting up in years now, and I 
don ·1 know how his passing will affect 
tlle ranch in ge neral. As I said, our 
property is fenced . We are only ge tting 
involved as a matter of principle. 
BJ: It doesn't seem right that you as a 
private landowner have to ward out cattle 
grazing on the public leased land. How 
many people are aware of that? 
DH: Tht::re art: land owners ht::re that 
weren't aware they were being affected 
by BLM <U.S. Bureau of Land Manage
ment) allotments because they have not 
been on their propert y in years. Absentee 
ownership is one of the problems in 
effec ting change . 
BJ: Other than the fencing rights, what 
does the BLM contr ol'? 
DH: The BLM land here is all checker 
board- -sing le sectio ns separa ted by 
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Dan and Karen Howell showin<s arroyo dam ca1chmenr on the Runoff Homestead. 
Directed 10 swales, periodic fl ood e\'ents and seasonal snowpack are conserved fo r 

recharge of soil moisture, nourishing perennials and runoff gardens. 

private land. They would like to ge t rid 
of it--transfer title and dh ·est them~el ves 
of it because it is a big problem. 
PB: A management hassle? 
DH: It's a management nightmare! 
Especially now that we haYe thrown our 
hat into the ring. Before, nobo dy com
plained; they (BLM) could just do what 
they wanted. For years that was the case. 
PB: Could the BLM actually dispose of 
this property'! 
DH: There are mechani sms for dispo sal , 
but they usually invol ve land trades
very seldom will they actuall y sell prop• 
erty. It takes a special di spensation from 
Congress before the y divest themselves 
financially . Now, they ca n m;ike land 
swaps. bnt no one in their right mind 
wants to swap any kind of property for 
this-almo st no mauer where it is. For 
now BLM is more or less stuck with it. 
PB: You mentioned earlier that BLM 

body who bas a direct concern with BLM 
property is termed "affecte d interests." 
We have "affected iuteresC status, and 
we have contacted as man y of the other 
land owners as we could and explained 
the situation. They have contacted the 
BLM, have signed letters, and now they 
are all c lassified as "affected interests ." 
Thus, for any policy, change of policy, or 
decisions they ·u make , BLM will includ e 
these peoplt:: with legitimate inlt:!rests. 

M y long-term goal- it is still evolv
ing-is to demonstrate a sustainable 
cultural pattern that will provide at least 
partial liveliho od in this type of country. 
In the western United States, there are 
hundr eds of thou sand s of square mile s of 
land like this- Nevada, Uta h. Arizona. 
parts of Colorado, New Mexico, Idaho, 
California. Eastern Washington and 
Oreg.on. 



PB: It has taken a lot of patience and persistent effort tor you to develop a diverse income and life strategy in this very severe climate and remote location. How do you make an impact on this social environment? Grazing seems to dominate the economic mentality and the land has obviously suffered for it. Where do you find inspiration? 
1 DH: I think there are more economically rewarding and appropriate uses for the land than current practices. As far as the social climate, I would really like to create a working example of a swale-forage grazing system on permaculture principles. That would permit direct information transfer into the ranching community of methods: water harvesting and cultivation, sustainable agriculture concepts-which cau augment aud t:omplcmeut the "traditional'' way of life western ranching families are fighting so hard to preserve. PB : Well ,  one argument you have made implicitly in our conversations is that the larger existing ranch units-the older pattern of settlement-were closer to an ecologically sound management scheme. That is, they represented more integral land units. What we've seen in current . land sales and subdivision patterns are blocks being broken up into pieces that are almost unusable. DH: I think some of that reflects lack of infonnation on how to maintain wildlife corridors. Usually, the new human inhabitation drives out the native wildlife, ironically a value that people moving here usually regard highly. But I think that even the subdivisions could be done in a way that would ameliorate a lot of those problems. In facing change, though, one of the big sticking points for ranchers is the sheer size of the holdings. They are so big that. from lack of people on the land; it is economically unfeasible to do things any other way. That is one of the impediments to change-this mentality of scale. PB: Combined with a shortage of labor. There just aren't enough people to manage it any way other than . . .  DH: Open range grazing as practiced around here is the very least economically renewable use of the land. It is the least remunerative system per unit area of any land use, but it is also the least laborintensive. Labor is the l imiting factor. The more labor you can put in, the more economic benefit you can reap from the property. One of the most sustainable uses of the land would be pine nuts--a very n_atural use. The pinon trees ( Pi nus 

edulis) arc endemic, but a lot of them arc being cut down for firewood. They take many years to regenerate. I think that the state and federal governments are going to have to realize that their lands will be the refuge for those biotic communities that currently exist on a lot of private land, because on private land the trees are being cut as the ranches are converte.d into lots for summer homes. The government lands thus become more and more important as natural reserves. The realization of that is just starting to happen. 
Settlement Strategies PB: Have you calculated the human carrying capacity of this land"? DH: That was one of the things I was interested iu µursuiug. Even laking iuto account the extensive nature of nm-off · collection and cisterns and things, I think it could be down to 5 acres per household. There would still be enough harvestable resource for fairly extensive gardens, some fmit trees, free-ranging poultry flocks--I think 5 acres would be more than enough for individual households-2500 to 3000 sq.ft. of roof area could encompass shed, storage, garages, a solar greenhouse, photovoltaics, solar bot water heating-it would almost be a closed system. That's not a small home, it would be a moderate-sized home. PB: How many feet do you have under roof right now? DH: I 'd say about 2,000 sq.ft. PB: That includes the main house, shed, guest house? DH: Yes. The plan would be to have all of them under one roof area . That strategy could get the area down to one acre per household-it would be far more self-reliant and would even include outdoor gardening and food production. It could also be more easily managed. PB: And that kind of a smallholding would require the buildings to be concentrated under a single roof, is that what you suggest? DH: That wouldn"t be absolutely necessary, but for the function of design and use of space it would serve the purpose best if they were incorporated under a single roof instead of being dispersed as ours are. PB: You see vestiges of the old Spanish and Roman pattern of buildings around a courtyard in parts of this country-New Mexico, Colorad�have you thought about such a design in this climate? DH: My first plan, before we got in-

volvcd with the other partners, was the hacienda style. l had a little difficuity selling the idea to Karen at the time. Then we ended up retrofitting the house we had built. So it evolved into our present dwelling. Two of the best references for the hacienda style would be Ken Kern's "The Owner-Built Home" and the "Owner-Built Homestead." The enclosed patio would be Zone 1 and the greenhouse or solarium area would be managed as Zone 1 . so you 'd be increasing your intensively managed area to the point that you · d need a smaller area. Right now I don't think we have any Zone 1 that we manage as intensively as our Zone O inside the house. Some of the gardens are managed a little bit like Zone 1, but I think Zone 2 gardens would be the best description for them. PB: That seems to fit the pattern on the ground. Your garden patches are at least 1 00  feet from the house. DH: Well, in any kind of run-off harvesting situation, topography dictates 90% of your placement. There are a lot of elements of Keyline involved, though the Keyline system is basically for a more humid climate. There are elements of Keyline in dryland design, but it is a more extensive way of looking at landscape than our approach. The house, the roof areas, large water storages (20-30,000 gallons) allow us to achieve intensive management through manmade structures. If runoff, topography, and rainfall are the sole sources of water, then the physical features of the land dictate the placement of almost every · element. PR: That 's  a question I wanted to ask you. About your 5-acre or I -al.TC schemes, did those assumptions rest on particular placements within the larger landscape? Would you need 5 acres at the head of a watershed? Would you need 5 acres on a certain kind of slope'! DH: A lot of that would be determined by the topography of the land. As you have seen out here, there are a lot of broken mazes, cliffs, and escarpments. If your property or placement is very steep-and the soils on huge slopes out here are very unstable�- it is not good ecologically to do anything with those. So the use and zonation of the land goes right back to accepted agricultural practices. Some lands would be suitable for irrigated fanning. Other lands would be acceptable for orchard, contoured hillsides; yet others would be used best as pasture. Getting into more severe slopes, 
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· I would recommend just leaving that as woodlot, managing it as 

a watershed. There are always topographic factors to be con
sidered. 

To be able to utilize runoff, you will bavc to develop a deep 
: moisture · retentive ~oil that can gatber tbat water resource into 

one place and put it into tbc ground. We bavc been using a the 
elements of Mollison with the Nabatean model and hybridizing 
those two in the technique s of water harve sting. 

· Water Harvest.ing 
PB: A prime directive of permaculture design is retention of 
water for as long as possible on site including provision of a . 
good water supply on. property. In your climate it would seem 
doubly important. 
DH: For us it is an overall survival tbing. Somewa ys, if you 
are dependent on tbe rain, those same ideals are important 
because if it doesn't rain, you can be lacking for your gardening 
or your household water. · 
PB: Ha ve you ever had to bring water onto the property? 
DH: Yes, we baukd waler for LLe first few years, uuW 1.lJe roof 
catchment s were completed, and then again when we started to 
change the tank volume . One of the limitations on our water is 
the storage volume- there is usually more water than we can 
store. If you can increase your storage, quite often that's all 
you really need to do . We have a 2500-gallon tank by the shed 
that is far enough from the house that we seldom use the water. 
It has a very small roof, about 400 sq. ft., but it keeps the tank 
almost full so we can use it right arounct. there for chickens, tbe 
garlic and the artichokes , and other gardening purposes. 
PB: If this area were ever to be settled more intensively, others 
would bavc to emulate many of tbe methods you ·ve pioneered 
here. Have you thought about how to replicate tbe system 
you 've developed more widely'? 
DH: Permaculture is an integration of many elements, but to 
teach I.he different ingredients, the easiest and most practical 
way is to keep them separate, simple, and well-defined. Once 
the different ingredients are learned , then a person can learn 
how to cook. You can't give people a recipe, but if they learn 
their ingredient s, they can cook their own recipe some place . 
PB: It looks like you ·ve tried out most of those ingredients on 
your homestead. We saw a do7.en strategies for harvesting 
water. Maybe at the beginning you had the rooves, but now 
you are using other rnicrocatchments, net-and-pan in the or
chard, swa les ... 
DH: I intend to have working examples of every applicable 
(water) harvesting method and use those during workshops for 
hands-on construction and demonstration both of each specific 
site and how it works within the overall system. One of the 
most frequent comments at our workshops is about the matter 
of scale. People who have beard me talk at the Design Course 
corre here with a misconception of the .scale on which we 
work-they were thinking grandiose-they were thinking big. 
Those who have come and seen our swalcs in place- actually 
functioning-asparagus growing in them, our fruit trees , our 
berries-have been amazed with the small scale. 

When I talk about a manageable watershed, I really mean it. 
Yon should be ab le to get out there and make a big difference 
with a shovel and persistence. It doesn't have to be a large, 
mechanized design. If the watershed isn't manageable, you get 
that powerful water which overcomes almost any engineering 
you can apply to it. Tbe best example of that would be the 
Nabatean experience where they started with the very most ru
dimentary development, terracing out the bottoms of the wadi, 
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which arc ephemeral water courses. From there they went to a 
more sophi sticated design within the wadi bottoms. But they 
were harvesting the water from adjacent hills, so they were 
movin g up into the heads of the water.;hcds-perhaps from a 
seco nd order stream they were mo ving up into first order 
stream s. and they were developing their area more inten sively. 
From there , they moved into the third order streams, fourth 
order streams ... 

The archeological evidence indicates that at tbat point they 
had overe xtended themselve s and their systems were expe rienc
ing failure through siltation. They were having to build higher 
and higher-and the water wou ld make an end run of whatever 
they were doing. At that point the Nabateans liad probably 
built up the large st body of information on dry land water 
harvesting which any single culture has ever possessed. It was 
acquired over centuries of experience. They finally got to the 
point where the scale of their projects was too big. The y failed 
of their own magnitud e. 
PB: They excee ded the limits of their capacity to engineer? 
DH: Actually, lileir engineering was probably adequate. 
PB: Was it labor to manag e tbe works? · 
DH: It would have been very labor-intensive. The siltation, the 
volumes of water and the labor for maintenance led to collapse. 

By contra st, I think the single-family fannsteads were, and 
arc, sustainable over rnillenia. They achieved an ascendi ng 
spiral of nutrient retention, mineral cyclin g, manageahility, and 
they become increa s~ngly more fertile as time goes by. It ' s this 
scale that is manageable-th e single -family unit scale. 



Scale has become paramount. Everything I teach in work
shops is something that I have first-hand experience with. I am 
not too theoretical. If I know the theory works, then rn use 
examples of it in my workshops or in my talks. The matter of 
scale has become more and more important as I go through this 
empirical process, actually attempting things and doing things. 

The Nabatean model came from the book The Negev-Chal
lenge of a Desert.· ( 1 )  I got a wealth of information from that ---
it got me started down the track. Bill Mollison's book (2) is 
another goldmine of information. A person could spend years 
following all the leads from it. But scale becomes more and 
more and more important as I delve into this. It is so easy to 
get to a point where you cannot manage. This is the same 
concept that Bill and others noticed when they formed the 
zonation theories-that the land closest to your habitation is 
going to get the most attention, the most intensive management, 
and will be the most productive. 
PB: And stands the best chance of remaining in balance and 
hcing fruitful . 
DH: Tut:n il jusl bt:comes academic as lo how large lhal zone 
can be. We have linlited resources as individuals. How much 
land can you manage on that scale? So the scale becomes very 
important, and then when you get into the runoff harvesting 
from drylands, and swaling, and trying to reforest, the scale is 
really paramount. 

Desert Soils 
PB: A couple of things come to mind-lots of things come to 
mind. This is great fun for me. You were talking about the 
Nabateans and the way they worked from second order streams 
up into first order streams, and you mentioned earlier what 
seems to have been a similar pattern of settlement in this area 
with the Native American cultures. How would you contrast 
that with the Permaculture strategy of reforesting the ridges
water harvesting seems to require starting from below and 
.working up to a certain linlit. What is your approach? 
DH: Well, on really degraded watersheds where there has been 
a lot of gullying and erosion, the most labor-efficient way to 

· recontour your arroyos and your water courses is from the bot
tom up. Because the water is transporting its silt load-the silt 
load is an the loading from the erosion-and it will redeposit it 
into structures. If you work from the bottom up, the flowing 
water itself will do the bulk of the work for you. If you want to 
catch water-now this is the difference in the theories-if you 
are going mostly for water storage, you want to store as high as 
possible in the landscape. Then you are working from the top 
down. The ideal situation would be to recontour things from 
the bottom up-as long as where you start is manageable-and 
then put your water storages and things up at the top. Then you 
are going to come up against this issue of cleaning out all the 
silt that you catch in them Because the health of the overall 
watershed is going to depend on recycling the silt load, and you 
will still be generating tons of silt load. 
PB: You have built silt traps on several of your major catch
ments. Do you redistribute that silt to your swales, your net
and-pan structures'? 
DH: Yes. The silt has become a renewable resource. Its 
colloidal balance imparts fertility to soils that have become 
depleted. This colloidal balance improves the soil 's cation 
exchange capacity because the surface area of the soil particles 
is in direct ratio to its ability to exchange nutrients. The smaller 
these particles-and silt suspended in water is made up of some 

Fruit trees planted at the bottom of net-and-pan carchmem 
receive benefit of concentrated runoff 

of the smallest particles there are-the bigger their surface area. 
And in the aggregate, their surface area is huge. They represent 
this huge surface area which can exchange minerals and posi
tive and negative ions. 
PB: That is the total surface area of the soil particles in a given 
volume? 
DH: Then too, the silt is carrying a lot of leached-out nutrients, 
humus-there are a lot of irons and things. When you are dig
ging it you come into spots that have a lot of orange-rust colour 
down in the muds. And all of those nutrients-the minerals, 
humus, phosphates, have been leaving the marine deposits. 
PB: You are talking about the marine composition of the 
parent material around here. 
DH: Yeah, we are in a sandstone area-lhe physiogrnphic 
zone-we are on the boundary between the Colorado Plateau 
and the Mogollon or Datil fonnation. Sandstones represent 
ancient marine settlements, and there is a lot of phosphate in 
those old marine deposits. So-as they erode and come down, 
the silt that is harvested gets even more valuable as a resource 
because it is nutrient-rich. Gary Nahhan wrote ahout the 
Tohono O'odham around the Tucson area. and the akchin 
runoff system They are basically getting their runoff corning 
dowp out of canyons and they are making their gardens 
(okchin) out in the flood plain. They are harvesting all of this 
nutrient resource. And the foam-did you ever see water 
flooding, like these muddy streams that generate that kind of 
suds and foam-a lot of that is the saponins, constituents of 
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things like the yuccas. saguaros, cactus, 
etc. that have deteriorated over years and 
get washed awa y hy the water. Those 
saponins can be used to improve water 
retention in soils-kind of like surfac
tants in that they hold water. 

Down wind-Bill Mollison talks of 
this in forests where trees are filtering out 
nuclei and particles from air stream s 
(3)- In the desert s, where whole ranges 
of plants (yuccas , cactus) are producing 
saponins. downwind from these plants 
the soil s become more moisture-reten
tive. In tum the biotic community is 
enriched; the sera l stage advances. A lot 
of that bas been attribu ted to the depo si
tion of saponins from these plants. Nu
merous yuccas are available to use as 
inoculam s for so ils, in a manner sinular 
lo rhizo biab ur ruol associatiou am.I 
mycorrhi zal cru~ts (cryptoganuc). J'd 
like to take yucca, powder it up, and in
t:orporate it in soil. Especially in a pel
letized seed mix, the saponin s wou ld be a 
very beneficial additive to the clays along 
with wood ash. It rema ins to he demon
strated, but I suspect it would be very 
beneficial to further plant establishment. 
PB: It was interesting to see the root 
cellar last night and and hear your talk 
about soil horizons. It makes me think 
about the Keyline strategy of building 
soil fertility. of chiselling into the A 
horizon just to the 8, and introducing 
seed, tu increase rout pt:nt:tration and 
dieback, and that whole cycling of nulli
ents that builds up organic matter in the 
soi l. Have you thought about how you 
could increase organic matter and infil
tration in the soil here in this area. 
DH: Obviously the slipper imp and 
standard Keyline chiselling methods 
when used 011 contour would all be 
beneficia.l. Another way it can be done is 
just through the application of water, say 
in a swale. If you get the water to soak 
into the existing vegetation, be it grama 
grass, or the snakewceds (Guturrezia 
spp J, the water in the soil stimulates the 
roots, and the roots will actually break 
out through that hardpan. Toe grnss here 
is from the same genetic pool that used to 
grow stirrup-high on a horse. The first 
settlers would always talk about bow the 
grass used to be so tall. 

Intuitively, I feel impoveri shment of 
the range and lack of vigor in the grasse s 
has all come about because of the re
moval of the excess standing biomass. 
The removal is similar to coppicing. If 
you continuously coppice a tree, you will 
kill it. If you continually remove the 
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biomass from a site , in this case by 
grazing, you set up a descending spiral or 
conditions with erosio n incising into the 
wate r table. strainin g groundwater rc
source!s, soil cori1pat:tion. This whole 
vicious cycle, I think , can he attributed to 
the lack of ground level biomass-the 
same bioti c communities that built up the 
prairie soils. Those fom1cr prairie soils 
are still some of the most fertile agricul
tural lands in the world. The y were built 
up from millenia of plant material, 
grasses, roots, leaves, falling and decom
posing and building up humu s. On sites 
undergoing constant removal of the 
biomass, you've got more and more 
nutrient loss. Now it is the routine 
operating scheme for this land, stripping 
away the nutrients instead of any on-site 
cycliug - a co11sl.a11l flowing away. 
PB: It i~ the same sad story everywhere 
and over the last how many centuries? 
DH: It is a redistribution of those re
sources. No thin g ever goe s away. A lot 
of the resources that were deposited in 
deep marine sediments eons ago are now 
being eroded back into these deep marine 
sediments. The y a.re not going away. 
PB: No, but they are filling the trenches 
off New York City. The beef grow n here 
is feeding people, and the nuneral con
tent is being thro wn into the ocean. 
DH: Feeling really pessimis tic about 

environmental conditions, one of tht: 01 

comfo rts that I can take is that in geo 
logic time e,·erything is going to work 
itself out one way or another. Wbatcvc 
man doc s in the long mn will be 
insignificant. 
Notes 
J ) Evanari, M .• Shan an, L., & Tador. N 
The Negev- Challenge of a Deserr, 19~ 
Cambridge, Mass. 
(2) Mollison. 8 .. Permaculture: A Prac 
cal Guide to a Sustainable Future, 199( 
Covelo, Calif. 
(3) Mollison, 8., "Forests and the 
Atmosphere," The Permaculture Activi: 
Aug. 1990, Vol 6, No. 3. 

Articles by Dan and parrner Karen 
Howell have appeared in The Pem1acu 
lure Activist #13, #14, #18, & #24. Du, 
and Karen Howell operate the Running 
Rain Sociery, a runoff homestead demo, 
srration, in rhc Datil Mountains of wcsr 
central New Mexico. They host twice
annual water harvesting workshops in 
April and November and are available 
for teaching and consulra1ion by ar
ran~ement. Dan is a regular presenter 
the annual Permaculture Design Cours, 

· at Central Rocky Mountain Permaculrui 
in Basal/, Colorado held each year in 
late Oc1ober. Wrire Running Rain, PO 
Box 74, Datil, NM 87ff21. 

Runoff Homestead showing catchment basins ( dug by hand), swales, solar collector, 
roof catchment, tank water system, and severity of cold arid climate. 

Native juniper and piflon scrublands have suffered from uncontrolled carrle grazing. 



Pee on the Garden 
stinks , i t  means you are losing nitrogen. Get it to the garden quickly! U the highnitrogen urine is mixed with water and added to high-carbon materials ( straw, sawdust, leaves, old mulch, etc. ) ,  the ammonia will dissolve in the water, and the composting organisms will quickly consume it preventing its escape to the atmosphere. 

Elaine Myers © 1992 
One of the most important limiting factors in the plant growth in my garden is a lack of nitrogen in our soil. One day, as I was considering the relative disadvantages and costs of the various sources of nitrogen for my garden, I realized that I was already producing a regular stream of nitrogenous fertilizer, free for the catching. To stanch the flow of pesticides in cottonseed meal, or the inhumane living conditions associated with the production of blood and bonemeal, or the hemorrhage of oil and gas into commercial fertilizers, I put a container in the bathroom, aml im:orporated our household stream of urine into my garden fertilizing plans. To use our energyefficient home production of soluble fertilizer, and to complete the natural cycle of nutrient� from the garden to our hodies and hack to the garden, we keep a piss bucket to catch our clean (uncontaminated) pee and distribute it in the garden. The results have been amazing. The average adult produces enough nitrogen in his/her urine to fertilize approximately 3000 square feet of garden at the annual rate of 1 50 lb nitrogen per acre, or 0.35 lb per 100 square feet. A 1 20-lb woman producing 1 .5 qts of urine per day excretes 1 2.25 lb of nitrogen per year. If the value of that 12.25 lb is  computed at the cost per pound of nitrogen from cottonseed meal ($ 18 .80/ 100 lb cottonseed meal) then a woman's annual nitrogen production is worth $34.70. In terms of just dollars, this doesn't seem worth very much. In terms of energy saved, it looks much more favorable. A 25-pound bag of ammonium sulfate, at 2 1  % nitrogen, consumes 42,000 kilocalories or 1 70,000 BTUs of energy (natural gas, usually) in the production process. Additional fossil fuel energy is used to transport it from the factory to the garden. (Eat:h gallon of gasoline is another 3 1 ,000 kcal.) If l fertilize 3000 square feet of garden with 60 lb of ammonium sulfate instead of a year's urine, I have consumed an extra 98,000 kcal, the equivalent food energy of six weeks of a standard diet of 2300 calories per day, or about 1200 lb lettuce, 350 lb potatoes, or 62 lb dry field com. The millions of gallons of urine flushed down the toilet� of North America every day represents an enormous waste of energy in the form of nitrogenous fertil-

izer, not to mention all the fresh water wasted in the flushing. With just a l ittle personal effort, we can transform this "waste"' into a resource. "Well," you might say, "I don ·1 use chemical fertilizers. I only use organic amendments. .. Cottonseed meal comes from cotton. an energy-intensive. soilexhausting, agribusiness product. Ecologically, cottonseed meal ' s  best use is hack on the cotton fields, replacing chemical fertilizers there. All the bloodmeal and bonemeal fertilizers require the killing of animals. These animal products carry the vibrations of a high energy, inhumane system. Fishmeal and fish emulsions seem a more sustainable, humane alternative. Still, these commercial sources of nitrogen all use non-

The dai ly ritual of emptying the bucket keeps me in touch with the plants in my garden. I wander about the garden, watching for yellow lower leaves, and feed the plants that show stress from a lack of nitrogen. I usually pour the fresh urine directly on the soil around the plant, or alongside the row of plants, being careful not to splash on edible leaves .  (I like to graze in the garden. )  I then use a gentle spray of water lo wash off the leaves (just in case I did splash) and dilute the urine in the soil. The amount of water I use depends on the 
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renewable energy to process, package, recent rainfall, and the l!}Oisture in the and transport. · soil. The Farallones Institute suggests I enjoy the daily ritual of emptying the urine 1 : 5  with water for soil application. piss bucket. If kept covered, emptied The Aprovecho Institute, in U1eir June once or twice a day (depending on pre- 1 991  newsletter, discusses uses of pee on vailing temperatures) and allowed to air the garden. They claim to get good in the sun, it smells no worse than a control of the buttercup weeds in the baby's wet diaper. It helps to have at onions using full-strength, well-aged least two buckets, so each bas a chance to urine. The old pee sticks to the buttercup dry and air out between uses. (plastic leaf, hut runs off the onion leaf. In the buckets.) A strong odor from the urine hot sun the buttercup leaves get scorched can occur when the urea is broken down when coated with pee, and the onions are by bacteria and vaporizes as ammonia. unaffected. Besides which, the onions Be kind to your soil organisms, and use really like the high nitrogen fertilizer the pee when it is fresh. If the piss during their green phase. 
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During the winter when we ha\'C ,·cry 
hca\'y rains, and the solnhle nitrogen 
would be washed away, I store the urine 
in plastic jugs, to be used as an activator 
when I am building compo~t pile~ during 
the growing season. I used to enrich a 
mostly finished compost pile with cxtr.i 
urine/nitrogen, hut after seeing earth
worms writhing in agony when doused 
with a bucket of well aged pee, J confine 
my applications of high ammonia (stale) 
urine to new piles (not yet inhabited hy 
the earthworms). 

I incorporntc fresh urine (less than 24 
hrs old) into the fertilizing schedule of 
the rapidly growing annuals. Leafy 
green plants really appreciate the soluble 
nitrogen. Newly transplanted seedlings 
fed a daily dilute dose (about one to ten) 
wen: espcdall) responsive. Wilen I tricu 
watering squash hilb with phs. I ended 
up with a lot of rotten seeds, so I restrict 
the application to well sprouted seedlings 
and older plant-;. To minimire direct 
contact between urine and food, root 
crops get urine indirectly, \'ia compmt. 
Legumes (peas and bean~\ make their 
own nitrogen at root nodules, and do not 
usually get any urine. Sometime, \\ hen 
the beans arc stressed by hea\'y rain'> 
during the seedling stage. l'ill gh e them 
a little snack to help get them going. 

The odor of lresh unnc 1s u~ b) 
many animals to mark their temtoT). In 
Never Cry Wolf, Farle) Mowat telb of 
being ignored by the wohe~ witil Ile 
staked out his territory \\ith his pee. I 
have friends who garden in areas with 
high deer populations, and those who use 
pee in their garden report that the deer 
stay ont of their gardens. J don·, know 
whether it is from marking my temtol}. 
or having healtJ1ier, more vigorou~ 
plants, hut since I have been usinj! pee on 
the garden, slugs have not been a prob
lem. Other gardeners report similar 
success in controlling slug damage. 

Is human urine really sate to use on the 
garden? Generally, yes. In persons 
without specific bladder infections, urine 
is usually sterile and safe to use on th! 
garden. Be careful to collect pee that is 
not contaminated by any shit, as almost 
all of the pathogens associated with 
human wastes are contained in the feces. 
A parasitic schistosome (blood fluke) can 
occur in human urine as part of its com
plex life cycle, but this is mainly a prob
lem in tropical areas. In North America, 
infectious hepatitis and other viruses 
could be a problem, so avoid using un
composted urine from unknown sources. 

Aprovecho stores the urine in 55-
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gallon dmms, where it undergoes some 
pretty rndical changes chemically. They 
apply it full strength to the surface of 
weed leaves on bright sunny clays. Be
tween pH changei., oxidation, and UV 
radiation, they are reasonably confident 
that pathogens specific to internal human 
chemistry arc unlikely to be a problem. 
If you feel squeamish about adding your 
own urine directly to the garden, I sug
gest you mo it through a good hot com
post pile. Urine is a wonderful activator 
for the compo!,t, especially when there is 
a high proportion of high--(;arbon materi
als, like sawdust, straw, or old hay. 

Is urine really good for the soil? The 
sodium in urine can cause a salt build up 
in the soil, especially in arid climates. 

Allium Triumphant 

The Farrallones Institute Integral Urban 
House recommends monthly applications 
of gyp!>um; for every pint of pee applied 
per day, sprinkle on the soil surface 3/4 
lb gypsum per month (if your arid soil is 
acid, use 1/2 lb limestone flour ). 

Do the plants really like urine? Here is 
some folk wisdom on the use of pee in 
the garden (Northampton Chronical, 
1930). 

It is my firm IN lief 
That feed ing 1hrough lhe leaf 
Makes all crops as healthy as can be. 
And after caref ul test, 
/ find that urine is the best, 
Ir feeds the plams and keeps them 

insu·t-fret. 

All plants do trul_y need 
A much diluted fetd , 
And here's how dilution 's to be done: 
To eight pi111s water, 
Add urine one quarter , 

. In other words,just thtrty-two ro one. 

Sprayed gently on the leaf. 
Above and underneath, 
It kills the pests and checks the mildew 

too. 
The growth it seems to charm, 
And flowers take no harm, 
Sprayed once each week with one in 

thirty two. 

I have been advised that biodynamic 
methods recommend against the use of 
hwnan wastes in the garden. As best I 
can tell, this comes from their experience 
of using night soil from cities in Ger
many during World War II. On the other 
hand, the Findhom Garden book tells that 
tJ1e uevas adviseu tJ1e use of .. nigllt soil" 
in the garden when that group was small 
and intimate. I started pouring my pee 
on the garden because a voice inside me 
advised that this is the right thing to do to 
add nitrogen to the system. It fits my 
values of simplicity, direct action, clos
ing the loop, reliance on local resources. 
The results of this simple action based on 
an internal logic have been amazing. 
"The growth it seems to charm. .. " As I 
become more discriminating in how I use 
pee on the garden, the whole system 
increases in vigor and dynamic balance. 

When the garden is actively growing, a 
daily application of fresh pee helps keep 
me in loucll wilh all my planls. The 
plants feed me, and I complete the cycle 
and feed the plants, in a veT)· direct, 
personal way. I transfonn one of my 
"wastes" into a resoun:e, and increase my 
energy self-reliance (no fossil fuel en
ergy). With a hucket in hand, I make the 
rounds, asking "Who needs a little nour
ishment today?" As I pour my pee 
around lhe plants in my garden, I feel a 
deep, magical connection with the whole 
process. A 

Elaine Myers has gardened 22 years in 
the same ground at Rosburg, Wash. 
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Building Soil with Crop Rotations 
Permaculture emphasizes the importance of permanent cropping 

schemes for conservation of soil and water and efficient cycling of 
nutrients on site. These include permanent afforestation and pasturage, 
controlled grazing by livestock, interplanting of trees with cultivated 
crops, and non-tillage crop successions. Here, experienced organic 
fanners Eric and Beth Ardapple-Kindberg discuss the importance and 
technique of crop rotations, legume fertilizers, and green manures. 

Eric & Beth Ardapple-Kindberg © 1 991 
Legume-based crop rotations are essential to production of fertility on the fann. Crop rotation is a systematic alternating between cash crops and soil building crops on the same soil. Humus. which is decayed organic matter, is the basis of all fertile soils. As early as 19 15 , the Virginia Truck Experiment Station demonstrated that a crop of cowpeas plowed under green in the fall produced as large a yield of cabbage to the acre as twenty tons of stable manure. In general, there are three ways to add organic maller lo the soil: - Incorporation of crop residues - Applying animal manures or other organic residues - Incorporation of green manure crops Rotation of soil building green manure crops with cash.crops is the most economical way of adding organic matter, and results in side benefits unavailable from other methods. Among the many benefits it offers to the organic fanner, crop rotation: 1 . Improves soil 'tilth, drainage, and water-holding capacity. 2. Produces organic matter for making humus. 3. Brings up plant food from subsoil to topsoil and holds it there. This reverses le.aching, and prevents nutrients like nitrogen and sulfur from escaping into Ute air. 4. Lessens weed, disease and insect attack. 5. Checks erosion. 6. Adds nitrogen from legumes. 7. Allows the fanner to make money while building soil. Annual green manure crops can be grazed. Perennial green manure crops can be grazed and sometimes hayed. 8. Integrates livestock and cash crop production efficiently. 

. Growing Legumes for Nitrogen One of the most economical sources of nitrogen fertilizer available to the organic farmer comes from nitrogen fixation on legume plants. Legumes can be part of a crop rotation or a permanent pasture. Clovers, alfalfa, cowpeas , beans. peas, vetches, sesbania, and other legumes ( 1 ) form a partnership with certain bacteria on their roots. The plant supplies the bacteria with energy in the form of carbohydrates while the bacteria take nitrogen directly from the air in the soil and supply il lo U1e plant. Excess nitrogen is also made available to other nearby non-legume plants, such as grasses. Soil life consumes excess nitrogen as it goes about the work of decomposing organic matter into humus. . When the fie�d is eventually disked down for green manure, a flush of nitrogen , along with other nutrients, is released from the dying plants into the soil to be used by t!Je next cash crop. On pennanent pasture, the flush of nitrogen and other nutrients is released when the topgrowtb is mowed or grazed. · Guidelines for Planting Legumes 1 . Legumes grow better when they are inoculated with fresh bacteria, found at seed stores. The bacteria are specific to the kind of legume used. Though sometimes naturally present in soil, it is cheap · insurance to add more bacteria. 2. · Two or more kinds of legumt;s growing together seem to do better than one. 3. Most legumes need a pH of 6.2 to 7.0 for optimum perfonnance. Soil testing for pH is available from the Extension Service in most areas. 4. Good air movement and moisture in the soil are necessary for legumes to grow well . 5 .  Choose legumes suited to the region 
Crop Rotations continued pg. 24 

Humus: The Basis of 
Organic Farming 

What is humus? Organic fanning means building fertile soil. Fertile soil is a soil rich in humus. Humus is fonned from decomposing organic matter. Under favorable conditions. organic matter is literally consumed, eaten up by soil life, such as bacteria, fungi, soil insects, and larger animals like the earthworm. The soil changes its appearance, becoming a dark absorbent residue called humus. Why do we need it? Humus feeds. It also: - improves the physical condition of the soil, making it more open, allowing better air, water, and heat movement. - improves both the drainage and water holding capacity of soil. - improves the amount and diversity of available nutrients for plant growth. - reduces erosion and leaching of minerals and nutrients from the topsoil. - helps prevent insect and disease attack. The process of humus development is an unbroken cin:Je of lite, death, and rebirth in the soil. Plants grow, die, and are decomposed into humus by soil life. The hwnus then feeds tl1e next cycle of plant growth. For maximum fertility, humus must develop rapidly in large quantities. Organic farmers must create conditions that will support high popula� tions of soil l ife (bacteria, fungi, earthworms, etc.) that tum organic matter into humus. Those conditions are: 1 .  High moisture 2. Good aeration and drainage 3 .  Near neutral soil (about pH 6.5) � 4. Warm temperatures 5. Abundant organic matter 6. Growing plants 7. Animal by-products (manure, urine, blood meal, etc.). A 
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Crop Rotations, cont'd from pg. 23 'pasture. ha)) or Green .\1anun.: crops. 
which huild soil. Green manures arc 
used iu shor1-tem1 rotations. Sod crops i· 
long-tcm1 rotation~. In orchards or , ine
)ard~. cither short- or long-tcm1 rolatioii 
may he used bctwct:n the rows. Pcm1a
ncnt pastures arc simply sod crops that 
;:re not rotated with other crops. 

and for the length or time ayail.ihk to 
[!r() \ \ 1111.:111. 

' (,_ S,>lid ~lands of I0-15 seedl ings per 
squ;:re font arc tlesirahle. 
Rui!din:! s,,i! with Le~umes 

I L:numc,. 1,·ith their u~scciatcd 
hacicria ~-" ·ii I prn<lm·e niorc nitrogen if 
kept in a n :!!etath c rhcforc !lowering) 
~late. 

2. Legumes will add more net nitrogen 
to the soil from the air if the) arc not 
fcnili zetl. 

3. !:· '.:~1 -~:t:s r:"'att:r.: to ~:.ir1~ hloon1-
ing. the ma~imtun amount or nitrogen 
,,·ill ha,-: tieen added to the soil. hctwccn 
50 and 200 pounds per acre. If legumes 
a1c .tll\!\,ed It> nw 1ure further. more 
org.i,11<.: nwiier will he JJded but not 
more nitrogen. 
The Transition to Ori anic Fanni n~ 

When mJking the the transition from 
conYcnt ionJl to orgm1i<.: fam1ing, it is 
helpful to huild , oil hy growing green 
manure c~ops :'or s-:,era l months hefore 
planting a cash crop. Better yet. two or 
three years or alfalfa or do ver pasture 
should ht: grown hdo re row cropping. 
Tilt: pasture can be used for managed 

, grazing. hut taking off hay without 
returrnng manure 1s detnmental. 

Plannin~ Crop Rotations 
To ~implif) pl.inning rotation~. crops 

may he di, ided into four types. Grain 
and culti·.-ated crops such as Yegetahles 
deplete sod :ind should a!tcm:ttc with Seti 

A rnbsoil plow ll'ith rin'? roller and seed box. 
The ciuse/ plo1 ~ rnn uera te compucred soils w//h mimmal disrurbance of soii lye . 

Tillage: Doing Less \iVork for Greater Result up top growth before doing primary 
tillage, but whcu uscu after plo\1 iug, ii 
also compacts. ·•----·-- ·-------

All tillage tends to decrease 
organ ic matte r and compact so il. 
It is important to do the minimum 
am ount of tillage nece ssary to 
grow the crop . 

Compacted soil lacks air and cannot 
absorb water well. Compaction bappens 
in two ways: (I) tractors and implements 
compact soil through sheer weight; and 
< 2J particles of soil which have hecn 
lilh.:u loo Jim: will draiu through the soil 
layer. At tillage depth, the fine particles 
will accumulate and solidify, acting like 
a plugged fi lier. 

To prc\'ent compaction, soil sbould be 
worked when it is moist, but not sticky, 
and not hone dry. If you already have 
hardpan. subsoiling. use of a chisel plow 
to create furrows below grade, will break 
hardpan. Determine the depth by digging 
a hole with a hand shovel, then subsoil 

just helow the hardpan. It is a waste of 
horsepower to go any deeper. 

Plant root systems will break up hard
pan over a period of years if tillage is 
discontinued. 
Tillage Tools 

Most tillage implements used for 
organic fanning are the same as those 
used for conventional fanning. The 
moldboard plow, however, create s spe
cial problems in organic farming because 
it tends to \vork against the soil life by 
turning over the soil layer.;, disrupting 
lhe life cycle. If you must use a mold
board plow, minimize the mixing of soil 
layers by shallov.-plowing. For each ten 
percent of subsoil mixed into the topsoil. 
yields decline 15 percent. 

It is better to use an implement , such as 
a chisel plow, field cultivator , or roto
tiller . which stirs the soil , rather than 
disrupting the natural layering , although 
a rototiller tends to create hardpan. 

A disk harrow works well for chopping 

Tillage Guidelines for Maintaining 
Soil Fertility 

I. Crop residues, manures, green 
manure crops. etc. should be mowed. 
grazed, rolled, o_r tilled into j ust the top 
two or three inches of soil. Partial 
coverin_g of the residues will cause better 
humus development than full covering. 
Small soil life found at 4 inches will not 
live if fully exposed . 

2. Loosened soil is extremely prone tc 
recompaction from traffic immediately 
after subsoiling. Recompaction will be 
worse than the original problem . It is 
best to subsoil when no otl1er tillage will 
follow. When that is impossible, con
trolled traffic patterns for seedbed prepa
ration, bedding, or planting on the sub
soiled field will reduce damage . 

3. Subsoil just before a period of good 
moisture and rising temperatures. 
Warmth and air admitted to the soil by 
subsoiling will stimulate population 
explosions of soil life. 



PLANNING CROP ROTATIONS 

Potential Cash Crops 

Rotations of Cash 
, and Soil-Building Crops 

Three Ways to Seed 
Soil-Building Crops 

Fescue(Festuca eliator) 

Short-Term Rotations 
1 year or less 

Annual vegetables, row crops, 
small grains, etc.� orchards and 
vineyards, when short-term rota
tions take place between the rows . 

Cultivated cash crops are alter
nated with green manure crops . 

Example #1 : A spring broccoli 
crop, then a warm season green 
manure crop , then fall mustard. 
Then a cool season green manure 
crop, a summer tomato crop, a 
cool season green manure, etc . 

Example #2: A fall-planted 
grain crop is overseeded in early 
spring with a clover . . The grain is 
harvested in July, while the clover 
comes on & grows until fall ,  when 
it is incorporated into the soil and 
another grain crop planted. 

1 .  Planting in a prepared seed
bed: A green manure lTOp is 
planted after a ca,;h crop is har
vested, 

a. For large seeds such as rye , 
drill with a grain drill ,  or broad
cast, then disc l ightly or harrow. 

b. For small seeds like clover, 
broadcast, cover lightly , and roll, 
or broadcast and roll with a culti
packer (ring roller). 

2. Overseeding : A green manure 
crop is broadcast or drilled into 
the cash crop before harvest, per
haps at the last cultivation . 

3 .  Self-seeding: Some plants, 
such as clovers, are hard-seeded. 
If they are allowed to form seed 
before incorporating them for 
green manure, the seed will lie in 
the ground for several months or 
years, then germinate. This can 
be manipulated to advantage in 
certain rotations. 

Long-Term Rotations 
2, 3, 4, 5 or more years 

Pa5ture and hayland, plus all the 
short-term cash crops, can also be 
part of the long-term rotation . 

Orchards and vineyards, when 
the rotation takes place between 
the rows. 

Two, 3, 4, or 5 years of sod pas
ture/hayland are alternated with 1 ,  

· 2 or 3 years of a cultivated crop . 
Example : A fescue/orchardgrass 

brome grass/red clover/ladino 
clover pasture i s  grazed and hayed 
for 3 years, then put into vege
tables for 2 years, then back il}to 
sod pasture for another 3 years, 
etc. 

By dividing the farm into sev
eral production areas, the number 
of acres in cultivated crops can 
remain the same every year. 

All pasture crops need a firm 
seedbed. 

1. Planting: A seedbed is pre
pared, and the seed is planted with 

. a cultipacker/drill, or the bed is 
rolled, the seed broadcast, and the 
bed is rol led again. 

2. Overseeding: Seed is broad
cast over existing pasture, or 
drilled with a pasture drill. The 
pasture is grazed heavily to cut 
back competition for the new 
seedlings. 

· · 

3 .  Renovation: The sod is partly 
tom up or loosened with a disc or 
pasture cultivator, the seed broad
cast, then rolled. 
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PLANNING CROP ROTATIONS 

Short-Term Rotations 
I year or less 

Long-Term Rotations 
2, 3, 4, 5 or more years 

When to Seed 
Soil-Building Crops 

At 36°N latitude (mid-Ozarks), 
plant fall green manure crops by 
Sept. 15 for maximum growth. If 
they must be planted later, plant 
more seed to achieve a thicker 
stand . These planting guidelines 
will vary with climate zone. 

Cool season sod crops can be 
planted either fall or spring. 
There is some advantage to fall 
planting, because the crop has 
both fall and spring to grow be
fore hot, dry weather begins. Try 
to plant by Sept : 15. In spring, 
plant early as pos sible; however, a 
late hard frost will sometimes kill 
young seedlings. A later planting 
(up to early May) is safer if there 
is good soil moisture. 

Overseeding should be done 
after the last cultivation of crops, 
like vegetable s. For small grains, 
determine when to overseed by 
calculating whether the grain will 
be mature before the green ma
nure crop gets big enough to com
pete for water and nutrients. 

A warm season crop must be 
spring planted. Remember: have 
a firm seedbed and good seed to 
soil contact. 

Seed Mixture Examples for Soil Building Crops: 
A seed mixture should include at least two legumes and one non-legume. 

Short-Term Rotations (1 year or less) 

Cool Season Green Manures Wann Season Green Manure s 

0 Hairy vetch 
(Vicia villosa) 

Ot Crimson clover 
(Trifolium incar natum) 

0 Austrian winter peas 
(Pisum arvense) 

0 Fenugn:ek 
0 Lupine 

Mustard 
Dai.kon Radish 
Rye 
Wheat 
Oats 
Other grains 

Seeds primarily for overseed
ing cool season crops (those 
listed above can also be used) 

0 Re_d Oover(T. pratense) 
Ot Arrow leaf Clover 

(T. vesiculosum) 
Ot Subterranean Oover 

(T. subterranean) 
0 Ladino Oover 

(T. repens var. latum) 
0 White Dutch Clover 

(T. repens) 

0 Soybean (forage-type) 
0 Cowpea (forage-type) 

(Vigna sinensis) 
0 Crotolaria 
0 Velvetbean (Stizalobium 

deeringianum) 
Ot Sesbania 

(S. macroca1pa) 
0 Sweetclovers 

(Melilotus spp) 
Sudan grass 
Buckwheat 
Millets 

Seeds primarily for overseed
ing warm season crops (those 
listed above can also be used) 

0 Annual Lespedeza 
0 Sweetclover 
0 Red Oover 
0 Ladino Oover 
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Long-Term Rotations (2-5 or more years) 

Cool Season Sod 

0 Red Oover 
0 Ladino Oo ver 
0 Hop Oovers (T. dubium, 

T. procumbens, T. 
agrarium) 

Ot Subterranean 
Ot Arrowlt:af 

Grasses: 
Fescue (Festuca eliator, 
·F . arundinacea) 
Timothy (Phleum prat
ense) 
Orchardgrass (Dactylis 
glomerata) 
Kentucky bluegrass 
(Poa pratensis) 
Native grasses 

Wann Season Sod 

0 Annual Lespedeza 
0 RedOover 
0 Ladino Oover 
0 Alsike Clover 

(T. hybridum) 
0 Alfalfa (Medicago 

saliva) 

Grasses: 
Brome 
Bluestem (Andropogon 
gerardi, A. scoparius) 
Redtop (Agrostis alba) 
Reed canary (Phalaris 
arundinacea) 
Native grasses 

Any plant , including weeds, can be a green manure. 

Note: 0 = legumes t = hard-seeded (for self-seeding) 
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Managing Green Manure Crops :niere_ �e three basic ways to increase sod ferulity with green manure crops: l . �corporate them into the top two or three mches of soil when the leaves and stems are tender and succulent 2. Keep them in a vegetative (before bloo�ng) stage of growth by repeatedly mowmg, grazing, or disking with the blades set straight. Incorporate when you are ready. 3. Let them get coarser and older, then incorporate into the soil. Each method presents a number of principles and factors to consider when choosing which way to manage the crop. Each option is considered below. 1 . For quickest release of nutrients from the green manure to the next crop, incorporate Uie greeu manure when it is tender and succulent, thus causing rapid decomposition. However, when the green manure crop is a mixture of different plants, as it should be, this can get complicated. The legumes, which fix nitrogen, should ideally grow to early bloom stage, when they will have produced their maximum amount of nitrogen. By this time the rye, sudan, or other non-legwne plants may be past the tender, succulent stage. So, how do you incorporate the green manure crop while it's still tender and get maximum nitrogen, too? The answer is to make legumes the dominant plant in the planting. Most legumes will still be tender and succulent at early bloom stage. By having a majority of legumes in the field, the non-legumes will not effectively slow down decomposition, even if they are past the tender stage. 2. To improve soil structure and build up nutrients in the soil, the green manure crop can be grown longer but still be kept in a tender vegetative stage by repeatedly setting it back. Setback can be achieved by mowing, controlled grazing, or disking with the disk blades set straight The best time to cause s�tback is just before the legumes reach early bloom, when they will have almost finished producing nitrogen. The growing plants will continue to add organic matter. When it is time to incorporate, they will still be in a vegetative state, so the nutrient will be released quickly. 3. For maximum improvement of soi1 structure, let the green manure crop get old and coarse. However, decomposition will be slowed down, and nutrients will not be released quickly. Mature crops are slow to decompose because there is little available nitrogen in them com-

pared to carbon. The soil organisms need nitrogen for their life cycle. If you plant crops too soon, the soil life will have all the available nitrogen temporarily tied up for its own use, and the new crop wiU probably suffer a nitrogen deficiency. If a nitrogen fertilizer, like blood, feathenneal, or composted manure is added to the soil, the soil organisms will multiply and decomposition will speed up, releasing nutrients sooner for the next crop. As an alternative to adding nitrogen, you can delay planting the next crop two to six weeks or more, depending OD Soil temperature, while decomposition slowly progresses. Note: To achieve self-seeding, simply wait until a significant number of plants have fonned seed, then incorporate. The seeds will be planted by the tillage. Do not use a mo}dboard plow, as it will cover the seeds too deeply, preventing 

crop. Grass and grain crops will "sop up" any available nitrogen and use it to grow massive amounts of organic matter quickly. The growing plant� hold the nitrogen,-Until it is freed later when the plants die and the organic matter decomposes. By grabbing up all the free nitrogen, the non-legumes also encourage the legumes to fnc more. If grasses and grains are not present, the excess nitrogen thrown off by the growing legumes will be lost into the air or leach through the topsoil. 4. Legumes should only be left out of the green manure crop when it is too late in the fall to get them started. If a very late (December) green manure crop is seeded, rye is the most reliable producer. 5. Decay of a green manure crop should occur al the time it will best serve as fertilizer for the crop it is to benefit. This timing is especially applicable with green manures grown among perennials-

Rotaring cultivated crops with green manure in strips. Vegetables at left, alfalfa right. 

germination. orchards, berries, etc. The grower's A Cultural Guide to Green Manures problem is to supply adequate amounts of 1 .  Every green manure crop should be suitable organic matter so that decompo-a mixture of legumes and non-legumes. sition may progressively release available A mixture will cover the ground better nutrients in accordance with the needs of and smother weeds, while making better the developing crop as the growintg use of soil and climate resources. Two season advances. different legwnes will grow better to- 6. If weeds are left to grow for green getber than each would growing alone, manure, be sure they are incorporated and a mixture of plants will help to before they go to seed. The same applies protect each other from harsh weather. · if weeds come up in green manure crops. 2. Soil life needs nitrogen to decom- 7. If you are using crop rotation to pose organic matter into humus. Leg- eradicate a certain disease or pest, such umes carry enough nitrogen for their own as club root in cabbage, it is wise to decay, plus enough to decay other non- check your green manure selection to legume plants as well. If legumes domi- make sure it does not include plants that nate the green manure planting, they will are host to the same disease. For ex-provide enough nitrogen for the next ample, to get rid of club root it is recom-growing crop. mended that no crucifer family plants 3 .  There is a great advantage to in- <111-ustard., radish, turnip) be grown in the elude non-legumes into the green manure diseased field for two years, as cabbage 
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Sod pastures moy be permanent or part of a long-term rotation. 

is a cmcifcr family plant. Also avoid growing mustard, rad
ishes. or turnips as  either a cash or green manure crop. 

8. Like other crops, green manures have specific fertility 
needs, but fertilizing the soil for each green manure crop can 
get overly complicated and costly. Even if the initial green 
manures do poorly. the very act of growing and incorporating 
them will create better conditions for future crops. The single 
most important soil amendment needed is usually lime, to rdise 
the pH and add calcium for the legumes. Some green manure 
crops, especially buckwheat, will grow well on poorer soils. 

9. Some minerals exist in the soil, but arc unavailable to 
plants. Certain plants take up unavailable minerals, and make 
them avai lable for the next crop. For example, mustard ii)'" 
creases the availability of calcium; buckwheat and sweetclover 
increase the availabil ity of phosphorous. 

1 0. During both cool and wanu growing seasons, the ground 
should be covered with growing plants. Exceptions: when 
crops must be clean cultivated to reduce competition� and right 
after green manures arc incorporated. 

Notes 
( 1 )  Editor: Tree and shrub legumes, black and honey locust, 
the acacias. /eucaena. tagasaste, and hundreds more, as well as 
non-legumes such as Eleagnus spp, caragario, ceanothus, and 
alder may also be used to fix atmospheric nitrogen on the farm. 
When rows of such perennial nitrogen-fixers are grown with 

. cultivated crops inrerplanted, the system is known as alleycrop-
ping, a technique used with great success in tropical countries, 
but li11le known in the Nonh. 

References 
Diver, Steve, "Green Manures & Cover Crops," 1 989. Infonna

tion brief. A.T.T.R.A., POB 3657, Fayetteville AR 72702. 
Gershuny, Grace & Jos. Smillie, The Soul of Soil, 1986. Gaia 

Services, Box 84, RFD 3, S_t. Johnsbury VT 058 19. 
McLeod, Edwin, Feed the Soil, 1982. Organic Agriculture 

Research Institute, PO Box 475, Graton, CA 95444. 
Miller, Graves, Williams, & Madson, Cover Crops for Califor

nia Agriculture. Univ. of Calif .• 6701 San Pablo Ave., 
Oakland CA 94608-1239. 

28 TI-IE PERMACUL TIJRE ACTIVIST • #26 

l 

USDA Yearbook of Agriculture, Soils and Men, 1 938. Great 
chapters on .. Loss of Soil Organic Matter and Its Restora
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Eric & Beth Ardopple Kindberg farm 35 arres in the Ozark 
Mts. They operate Keyline Environmental Mana$ement Sys
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Carbon Dioxide And Soil 

Bill Mollison . 
Am I, as usual, the only mad person on earth? Every time I 

read another story on CO2 and trees, most Juke-warm to the 
· chances of reducing atmospheric loads just by growing trees. I 
feel fmstrated (again) . What of the "tree in the soil," the root 
masses, leaves. fallen branches, dying root11, and sugars re
leased to mycorrbizal associates, and the fungal bypboid 
masses? Are these not composed of carbon, carbohydrates? 
My soils in 3 years have gone from bard clay to bumic loam, 
dry to moist, ant- and tcnnite-infestcd to worm-laden, run-off 
prone to totally absorbent. Even in downpours of 30cm a night 
I can see no run-om 

So bow long does this carbon last in the soil? Hawley scien
tists find carbon, or peats, of 8,000 years "before present," even 
in their fields. I suspect that the top 30cm bolds carbon for 
thousands of years, and in my excavation for dams I find great 
roots at 3m, still going down, of forests long gone from this 
grassland. Yet all the calculations are based on the visible
even millable-tree, not on the soil it creates, not on the soil 
carbon at all. I suspect all I can do is hazard a guess, or stimu
late investigation by a wild hypothesis (my forte). I will het a 
free copy of the Manual ( Permaculture: Practical Guide for a 
Sustainable Future) that the soil carbon is at least 50% of the 
older forest biomass, · and that it will outlast the forest for thou
sands of years. Every forest rots to make bigger forests-in 
many wilderness areas of Tasmania, the first branch came out at 
90m, on a trunk 2-6m through. 

So what is all this about trees? A forest is the graveyard of 
generations of trees, and the soils and soil life their burial 
grounds. Don ·t tell me that forests don't lock up carbon in the . 
soil; aud so, I believe, do prairies and pennaneut swards. Every 
time I rot down a newspaper for wonn fodder, I feel a sense of 
achievement at my good use of a bad product. Every time I sec 
carpets advertised on television, I think ''mulch," and I get a lot 
.of them here after floods, including Persian. 

Does anybody have more data on locking up CO2 in soils of 
forest11 and prairies? Plea.11e write and tell all of us what is the 
probability that the soil can bold great forests forever. if we 

continued next page --> 
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don 't bum them or cart them away; and that our mulches, converted by worms to soil humus, can ·1 be there in a thousand years. What price burning straw, ploughing ··fallow," ncwspac pcrs?-1 think they cost us the earth, and the atmosphere. Trying to answer my own questions on the role of CO2 in soils ! New Scientist, 1 3th July, 199 1 ,  pp.27-30, has a lot of clues. It seems that the presence of li fe in soi ls ( roots, bacteria, worms, termites, fungi) may increase weathering of rocks from l 00- 1 000 times, breaking down calcium silicates; life speeds up chemical weathering by a factor of at least 100 times. Carbon dioxide in the atmosphere develops carbonic acids in rain , _ which leaches out in aquifers to the sea. where the leached .calcium and carbonic acid become limestone. Thus, for every 2 molecules of CO, that leave the earth in solution in streams, only one returns to the atmosphere. Soil not only prov ides minerals for more growth but locks up half the CO, in rain as limestone in the sea. Thus, concludes this article, soil cools the world as does vegetation of any type. As much as this benign effort occurs, we ncet.l only look at plough culture lo realize that ploughing and oxidization of carbon heats the world, or that the removal of vegetation by cattle and sheep does the same. Scientists in Australia warn of positive feedback, of the cascading effect of warming, so that the inability of warmer oceans to contain CO2 will cause more heating, and that would quickly lead to life heing difficult for all but thermophilic bacteria! Our children are not thcrmophiles, and would die. It seems as though we risk serious problems without any input from our "leaders" except stupidity, and that we should be closing down much of our "agriculture" now, and getting those food and fuel and honey forests in as fast as we can. Note that the Green Revolution has caused more forest loss-for grain production-than newsprint pulping. Soya beans are not a health food for earth-walnuts are. Coconuts are better for life than rke, chestnut'> than wheat, honey than sugar, mulch than the plough , chickens than beef. Go to it; this is getting to be a serious affair. 
Reprinted from Pennaculture News, the journal of the Permac
ulture Association of Britain, No. 24. 

, 
now available in North America: 

1 1  
The Global Gardener 

11 

with Bill Mollison 

A two-hour, four-part video series, "The Global 
Gardener" is an entertaining and highly informative 
introduction to Permaculture. Bill Mollison takes us 
around the world on a tour of Permaculture projects 
in the Tropics, Drylands, Temperate, and Urban 
zones. · An excellent teaching tool, with an inspiring 
message for a sustainable future. 

:Eclucational use . · . .  $1 39.95 Home/personal . . . .  $39.95 
(include $5 .00 for shipping and handling ) 

Al.so newly available: 
Introduction to Pennaculture. Bill Mollison, 

Tagari Press $25 includes shipping 
Pennaculture design consulting Books, videos, and educational materials 

Living Systems Design Group 
369 Montezuma • Suite 225 • Santa Fe, NM 87501 

505.986.1616 
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Using Nitrogen-Fixing Trees for Human Food 

Mark Zimsky 
Nitrogen-fixing trees < NFfs) play a limited hut important role in ensuring adequate human nutrition in mral areas the world over. In addition to the more highly touted attrihutes of NFTs-nilrogen-fixing capahility, fast growth rates, case of propagation, tolerance of environmental extremes, potential for rapid gcm:lic imprO\cmcnl, and'provision of mult iple endproducts and �crviccs; NFfs arc also valued for their cdihlc young shoots, leaves, flowers , pods, and seeds. Documented uses of NFfs for human food have been recorded for over 200 species representing 20 genera . The major NFfs used for food arc listed in the table hclow. Although in most cases the edihlc products of NFTs do not increase human caloric intake to any marked degree (the most important facet of nutrition for the world "s  hungry) ,  they do provide many vitamins and micronutrients essential for good health. Several species are a source of emergency food duriug droughts, crop fai lures, and seasonal food shortages. A numher of NFfs have potential in regions other than where they have heen traditionally used. The species descrihed below haw long hccn cultivated hy farmers or harvested in their native habitat hy nomadic trihcs. They are some of the most promising candidates for extension · into new areas and deserve consideration in mral dcv.elopmentefforts. 

Humid Tropics From community gardens in Honolulu to multi-storied Javanese home gardens, 
Sesbania grandiflora is commonly planted as a "tree vegetable." It is well suited as a component of the ovcrstory as light easily penetrates the tree"s airy crown. The tree· s  main importance lies in the nutritive value and dietary variety that its leaves, pods, and flowers supply. 

Seshania leaves can provide riboflavin that is often deficient in diets that include only small quantities of animal proteins. The Vitamin A content of the leaves surpasses that of many vegetables, while supplying significant amounts of protein, calcium, phosphorus, potassium, iron, and vitamin C The leaves, young shoots, and green pod,s are steamed or stir-fried and eaten alone or mixed into curries, salads, soups, and vegetable dishes. The flowers are not nutritionally important but provide variety to the diet 
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hy virtue of their sweet flavor. The long ( 4- 1 0  cm), creamy white blossoms are eaten raw, steamed, hoiled in soups, or dipped in batter and fried in oil or butter. Excessive ingestion of grandiflora, however, is cautioned against hccausc of its high saponin content. Frequency of traditional use ranges from once a week to once every three weeks. 

Sesbania 
grandij7ora 

Cultivated widely .in many Asian and Southeast Asian countries, grandiflora is now distributed pantropically. Wild populations arc not known. Easily propagated from seed, the tree is tolerant of saline soils and watcrlogging and can reach a height of 1 5  meters. Sesbania grows hest in the lowland humid tropics ,\·ith rainfall of 2000-4000 mm although it has been grown snccessfnlly in areas with only 800 mm rain per year. In addition to its use as human food, grandiflora is much valued as a source of nutritious ruminant fodder, green manure, and medicine. Service functions include partial shade for nurseries, windbreaks for fruit orchards, and support for pepper vines. 
Tropical Highlands In the tropit:al highlands, Ery1hrina 
edulis is a promising candidate for use as a "tree bean" in home gardens and in boundary plantings as a living fence. The 8- 10 meter tall tree bears biannual seed crops of up to 200 kg/tree/year. Its fast growth, sturdy nature, and spiny hole make for a substantial living fence. Erythrina seeds provide much needed protein during seasonal food deficits in the Andean regions where it is grown. Borne in greenish purple pods 20-30 cm long, the seeds contain about 20% protein and have an amino acid balance that is equivalent to that of other legumes. The large seeds (2.5-3 .5 cm in diameter) are usually boiled in salted water and 

served with com, potatoes, hread, or other starchy foods. Native to the Andes from western Venezuela to southern Bolivia, Erythrina has hcen grown at altitudes between I 100-2700 meters in rainfall regimes that range from 450� 1 800 mm. Easily propagated by seed and stem cuttings, this fast growing pioneer species is not widely cultivated ouL.;;ide of this region. One reason for this is that the seeds are fleshy and recalcitrant, losing viability after only a few weeks. Other than its centuries-old use as a protein source during times of scarcity, erythrina provides forage for animals, leaf mulch for crops, and fuelwood. 
Arid and Semi-arid Tropics Approximately 27% of the tropics is classified as arid or semi-arid. Inadequate, unreliable, and variable rainfall; saline and infertile soils render the majority of these lands unsuitable for dependable annual production of grain crops and livestock. Seasonal food shortages are common occurrences due to poor yields and extended drought<;. With their tolerance to the adverse growing conditions of these regions, nitrogen-fixing trees and shmbs have their greatest potential to be used as human food in these dry climates. Hist<>rically, residents of arid and semi-arid lands have long relied on nitrogen-fixing trees and shrubs during times of hardship. 

Cordeauxia edulis, a spreading 2-3 meter shrub native to arid southeastern Somalia and the Ogaden region of Ethiopia, produces an edible nut that provides the local Somalis with an important seasonal staple food. Eaten raw, roasted, or boiled, they are also a source of food during drought. The species is now classified as endangered as a result of__,, overexploitation by humans and animals, and poor fruit set during the severe droughts of the early 70s. Efforts are being made to cultivate the shrub, and to regenerate and protect natural stands. Although lower in protein content than most other legumes, the seeds, which taste like cashews, are nutritionally balanced, con�ining a mix of important nutrients: protein 1 3%. carbohydrates 37%, fats 1 1  %, sugars 24%. They are rich in lysine and possess a trypsin inhibitor that can be inactivated by cooking. On the nitrogen-deficient, sandy red soils of the open bush savannah where it , 
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is native , the shrnb requires only 250-400 
fl1l1I or rain per year and can survive on 
as tittle as 1 50 mm at an altitude between · 
300- 1 000 m. Once techniques for stand 
establishment arc more ful ly developed 
and tested, Cordeauxia has the potential 

'to be a valuable food in other hot, dry 

regions where the soi ls arc poor, rainfall 
tow and uncertain, and a need exists for a 
reliable source of protein. Unfortunately, 
like Erythrina edulis, Cordeauxia seeds 
arc very short-lived. 

Toe Australian acacias may hold the 
greatest promise as a nutritious tree food 
source for arid regions. These acacias 
can bear prolific seed crops in nutrient
poor soils and under the harsh environ
mental conditions that characterize arid 
lands. The Australian aborigines used 
the si:eds or some 20 species or Acacia 
as a staple food. The seeds were ground 
into a coarse flour which was then mixed 

\ with water. The "scedcakes" were then 
, baked in the ashes of a fire or on hot 
, stones. Protein, fat, and carbohydrate 
values of the ripe seeds are higher than 
those of wheat or rice, at 1 7-25% protein, 
5-16% fat, and 30-40% carbohydrates. 

Australian forester Lex Thomson 
believes that the Australian acacias have 

· eonsideraole potential for human food 
· production in the drier parts of Africa. 
The successful introduction by the 
Maradi Integrated Development Project 
·or Acacia holosericea seed as a food 
source to people in Niger lends credence 
to his claim. In April and May of 1 990, · 

· farmers processed holosericea seeds 
. collected from 2-year-old trees using the 
• same methods normally employed to 
process mil let. Various traditional dishes 

were prepared using acacia seed flour as 
the sole component or a dish or blended 
with other grains or pulses. All those 
who tasted the various dishes found them 
palatable and a number of farmers are 
now planting the trees as a backup food 
soun:c on non-ar.tblc land that would 
otherwise go unused. 

Prosopis 
glandulosa 

Further 
research may 
be needed to 

assess pos
sible toxic 

side effects 
from long 

term ingestion 
of the seeds as 

would occur 
during times 

of crop failure 
and drought. 

The Australian acacias are also preco- · 
cious seeders. Caution must be exercised 
when introducing such a plant into new 
environments. The potential exists for 
the tree to become excessively weedy 
and replace important native vegetation. 

These necessary and serious cautions 
notwithstanding, the use of Acacia as a 
human food source merits consideration 
due to the outstanding nutritional status 
of acacia seeds, their tolerdllce of harsh 
environmental conditions, and their abil
ity to bear pods within a year of planting. 
Why NFTs for Food? 

The NFTs discussed here are represen
tative examples of an important but 
under-appreciated food resource. Al-

though far from being a panacea for food 
shortages and nutritional deficiencies, 
nitrogen-fixing trees can supply vitamins 
and serve as a reliable source of emer
gency food during famines caused by 
crop failures and seasonal food shortages. 
The use of NFfs as food sources should 
not be ignored during the course of 
species selection. More extensive re
search is needed , however, before the full 
potential of NFfs for human nuitrition 
will be realized. 
Principal References: 
Bryan, James. Yale Univ., School of For. 
and Env. Studies. 1 990. Personal comm. 
National Academy or Sciences. 1 979. 
Tropical legumes: Resources for the 

future. NAS, Washington, D.C. 
National Research Council. 1 989. Lost 
Crops of lite !new;: Lillle-krwwn plums v.f 
the Andes wi1h promise for worldwide 
cu!iivation . . National Academy Press, 
Washington, D.C. 
Orr, Tony M. and Hiddins, Les J .  1 987. 
"Contribution of Australian acacias to 
human nutrition." In John W. Turnbull 
( ed), Australian acacias in developing 
countries. ACIAR Proceedings No. 1 6. 
Rinaudo, Tony. Project officer, Maradi 
Integrated Development Project, Niger. 
1990. Personal communication. 

· Thomson, Lex. Reforestation consultant, 
Australia. 1 990. Personal communica-
tion. � 

The author is writing an NrTA exten
sion manual on NFTs for food. If you 
have knowledge of the use of NfTsfor 
food, please write: Mark Zimsky, Yale 
University, School of Forestry and Envi
ronmental Studies, 205 Prospect Street, 
New Haven, CT 0651 1 . 

u 
The Major Nitrogen-Fixing Trees and Shrubs Used for Food by Ecological Zone 

Arid and Semi-arid Tropics 
Acacia aneura, A. holosericea 

A. nilotlca, A. senegal 
Cajanus cajan 

Cordeauxia edulis 
Geojfroea deconicans 

Inga vera, Olneya tesota 
Pithecellobium dulce 

Prosopis cineraria 
P. glandulosa 

P. juliflora 
P. pallida 

Sesbania 
grandiflora. 

Acacia senegal flower, branch & pods illus. 

Humid Tropics 
Acacia pennata(ssp insuavis), 
Cajanus cajan, 
Enterolobium cyclocarpum, 
Inga vera, I. edulis, 
Leucaena leucocephala, 
Parkia filicoidea, 
P. javanica, 
P. speciosa, 
Pentaclethra macrophy/la, 
Pi thecellobiumdulce, 
Sesbania grandijlora; 

Highland Tropics 
Erythrina eduliss, Inga edulis, l. feuillei, 

Myrica esculenta. 

Temperate 
Elaeagnus spp. , 

Hippophae rhamnoides, 
Robinia pseudoacacia, 

Shepherdia argentea. 

Robinia pseudoacacia illus. 
Black Locust 
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Shiitake: A Food for the ~__,uture 
Albert Bates 

This is an introduction to shiitake. a 
Japanese forest mushroom, hut it is also . 
an intro<luction to The Fam1, am.I an 
explanation or how we got into the 
mushroom supply husincss. 

The Fam1 is a large ! 300 memher. 3-
squarc mile) alternative communit}. 
started in 197 1. Most nirally-hascd 
wmmunitics experience difficulties in 
finding a halancc hctwccn their remote, 
natural cn, iroument and the demands of 
external ern nomics: The f'arm is no ex
ception. After some time here, we hcgan 
lo sec )"Ollll!! JH.:oplc who would other
wise stay at The F.1m1 when rca<.:hing an 
age of full rcsponsihility, heing forced to 
mon! in in<.:reasing numhcrs to cities like 
Nashville to find work. Our task was to 
pro" ide adcquafl• employment opportuni
tic~ within the community to mc,:t the 
needs of these young people who wanted 
to remain with us. 

At the same time, we started seeing a 
massive deforestation of all the hillsides 
surrounding The Fann. clcar-<:utting right 
up to our horders: some of this was done 
hy paper companies that arc clearing oak 

sion. All OYcr the world, forest fungi arc 
on the wane. Whether it i~ the re~ult of 
air or soil pollution. radioa<.:tivity, or 
glohal warming. no one <.:a11 say for 
certain. What is known is that sur ,eys 
carried out in the Netherlands 11ctwccn 
1912 and 1954 rc<.:ordcd an averngc of 71 
species or fungus per forest foray. But 
hy the period between 1973 and 1982. a 
matched series of 15 surveys could turn 
11p only 38 species per foray. More 
recent field work tells the same story. In 
marked plots in Holland over the past 20 
yean;, tJu: aYerage numb\:r of species has 
dropped from 37 to 12 per I 000 square 
meters. 

Fungu~ c.\J">Ct1~ \\Orking in England. 
Gcm1any, Austria, CzechoslO\:akia, 
Poland, and Hungary have charted simi
lar declines. Mycologist Johannes 
Schmitt has hcen Yisiting the Saar
timcken t"ity market since 1950 and 
weighing the annual crop of locally 
gathered wild mushrooms. The total 
weight on two species that fonn symhi
otic relations with trces--<:hanterelles 
and holete-ha s plummeted over the 
past four decades. Average size is also 
on the decline. By S<.:hmitt' s measurc-

mcnls. i I took 50 t i111es 
as many chantcrellc\ 
to make up a kilogram 
in 1975 as it did in 
1958. 

111e dedine in 
mushroom nnmhcrs is . 
not as serious as the 
potential dismption of 
the pattern of associa
tion hctween fungi and 
trees. Normally. as a 
tree gets older, the 
species of fungus 
associated with it give 
way one to another in 

Shiitake logs stacked for fruiti ng 
a steady progression. 
Lately, something 

woods to make way for pine plantations; 
some was done by small farmers who 
needed the added iucomc from harvest
ing their timhcr, or who planned to sell 
the cleared land to housing subdivisions. 
Those two factors-the need to create 
jobs within The Farm community and the 
need to demonstrate alternative forest 
economies-led us into the shiitake 
mushroom business. 

It now seem,; there is a third factor 
which only serves to confinn our dcci-
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appears to have gone wrong. Philip 
Mason, a mycologi st at the Institute of 
Terrestrial Ecology in Scot.land, has 
observed what appear to he middle-aged 
trees with old-age fungi. These trees arc 
dropping their leaves more readily
getting older quicker-and may die early. 

Given that there appears to be an 
intimate two-way coupling hetween the 
health of the fungal population and the 
health of the tree population, the state of 
a forest's fungi could provide an early 

warning signal of prohlems for trees. l1 
Europe. a drop in fungi presaged a drOJ 
in tree species in areas where forests. 
have hct:n disappearing. And yet, as I 
discu~scd at length in my 1990 book. 

Dry shiirake 

Climate in Crisis. we need trees. hillirn 
more uf them. lu revcrse cat.istrophi<.: 
wam1ing and restore the Gaian-human 
detentc. As go the fungi, so go the 
forests. and ultimately, homo sapiens. 

Shiitakc, an Asian oak mushroom, is 
now one of the most popular sources ol 
protein in Japan and a major staple in 
China and other parts of the Paci fie R ii 
As a food source, it has the combined 
attributes of being delicious , nourishin; 
dietetic, and healthful. In Japan, it is 
often eaten with every meal. Consider 
this: 

• Shiita.lce contains all 8 essential 
amino acids in comparahle prop<i 
tion to soybeans, meat, milk, or 
t:ggs. 

• Shiitake contains a good hlend ol 
vitamins and minerals , including 
vitamins A, C, and D, and Niacir 

• As little as five grnrns of shiitakc 
taken daily reduces semm chole
sterol and hlood pressure drama
tically. 
Shiitake produces interferon and 
interleukin cornpouuds which 
strengthen the body 's immune 
response to protect against cance 
and virus infections. 
Shiitake produces a fat-absorbin; 
compound which aids in weight 
reduction. 

Although shiitake has been cultivah 
in Asia since at least the time of Chris 
is still virtua.lly unknown as a food ere 
in North America. One reason is the 
confusion of U.S. Dept. of Agrieultun 
scientists who mistook shiitake's Lati1 
name, Lentinus edodes (oak fungus>, 
the fungus that attacks railroad ties, 
LenJinus /epideus. USDA instituted a 
quarantine on live shiitake imports th~ 
only ended when the mistake was offi 
cia.lly recognized in 1972. 

Today, health-conscious cooks are 



· taking a cue from the handful of food 
. goum1cts who make shiitakc a regular 
;part of.their diet. It is regarded as a 
· 1ongcv1ty food. 

Shiitakc thrives on oak logs under 

forest shade where cold running water is 
. nearby. In Japan, the shiitak.e industry is 
responsible for the retention of at least 10 
percent of the forest in that country.  

.\Without the money which the mushroom 
trade brings in, small farmers would have 
cut their forests or sold the land to devel
opers long ago. With shiitak.e, they can 

· keep farms in productive forest and use 
mushroom revenues to support other tra
ditional farming activity. 

A few years ago, many mushrooms 
',produced in-the US were grown on logs, 
. using outdated techniques .  Plug spawn 
was used exclusively with strains devel
oped for seasonal outdoor fruiting. 
Today, using nutrient-enriched sawdust 
Spawn, chain saw cut inoculation, and 

·all-season strains, fruiting is produced 
.more rapidly. With a controlled fruiting 
· environment, farmers can produce mush
!<)Oms all year long. Our fastest growing 
: strains produce their first crop in as little 
as 60 days. 

TI1e right straiu of shiitak.c is essential 
to successful cultivation. In recent years, 

·several U.S. companies have copied our 
; Strains, often selling them at a discount. 
Unfortunately, these companies do not 
have the master cultures available to 
them, and strain degeneration often 

curs. 
' Currently, the sbiitake mushroom 
Strains sold by Toe Farm, dba 
"Mushroompeople," are produced on an 
exclusive basis, with royalties paid to 
�eir originators. The originators periodi

lly provide new master cultures to 

ensure the highest quality spa,vn. This 
relationship also provides new strains as 
they become available for cultivation. 
Mushroom-people maintains more than 
50 stock cultures fur use in con111u.:rcial 

spawn production 
besides those of
fered for sale. 
Duplicates of the 
master cultures arc 
maintained in cryo
genic storage to 
further ensure the 
integrity of genetic 
strains. 

At The Farm, we 
are making the 
mastery of mush
room-growing a 
lifelong v<x:ation. 
We hope to employ 
many of our young 
people in this LTafl, 
and by doing that 

to ensure the sustainability of our alterna
tive community and its healthy, produc
tive forest ecology. 

As the winter weather permits, we ·ve 
been outside inoculating 
logs. The time to inocu-

for us. Then, they · l l  rol l  the lo!,! down to 
the next station for waxing. A dab of 
cheese wax seals each hole from compet
ing spores and dry air. 
· The finbhed log� will be wheckd 0Yer 
lo the laying yard, where they' l l  spend a 
01011th or two in a tight stack under a 
humidity blanket ( we use an old para
chute ). In the spring, the piles will be re
racked for twtter aeration, and when the 
spawn run is complete (mycelia- appear
ing at the log ends> ,  the logs will be 
soaked and harvested for the first time. 
Logs can then be rested and fruited at 
one-month intervals, for some number of 
years, depending on the diameter of the 
log and the rnlume harvested. 

On The Farm, our mushroom barn 
used to be the potato barn, a two-story, 
cinder block construction wilh U1e lm\ cr 
floor below grade, so that it maintains an 
even, 55°F temperature year-round. 
Downstairs w(ve, built a large walk-in 
cooler and a mixing room for our agar 
media and soils, which we use to propa
gate strains of wild mushroom<;. Inside 
the remodeled second floor of the barn, 
we arc entering names on a computer 

late is when the leaves 
are off the trees and 
moisture content of the 
tree core is around 30 
percent. 

Aspartk: Acid •.1 :7Wi( , ' J Total Amioo/Free Amino 
. . 33 · 

First, for cutting we 
select trees that are too 
closely spaced in the 
forest to allow a proper 
amount of light and soil 
for the old growth. After 
we've cut these trees 
into logs of 40" lengths, 
a team of youngsters, 
typically in their teens, 
goes in with a cart and 
hauls the logs to the 
bam. At our mushroom 
barn, a team of 2 to 4 

. people, often teenagers, 
stacks and tarps the logs, 
then puts them up on the 
drilling r.ick, one by one. 
Toe drilling rack is just a 
pair of 8-foot 2-by-4's on 
sawhorses. We drill 

, inch-deep boles at 5- to 
7-inch intervals, using a 

Glutanuc Acid :�,.,.., �. , .,=,,.,,,=.,.· ..,,,,,,,..,,.,,,=..,,.,,,,,.........,.,,l in fT¥J per gram 
• ,.)i Serine , ,, i:::i :+.,1 . 

G�cine }·;i'''""''""''''4 
Alanine 1�i;(,-,.,.,.,.,.,.,.,.,1 
Proline c_-3' ,r::::::::::::::j · 1 Ji 

Tyrosine , .• · r, ,.�.-
Histidine G.481':33 

02 .---

Arginine inc;;ii;:··· ==:rn 
Tlnonine 0�ii;:r::l··· ·  :.::::rn 

Val• 3.&'i� 1118 G3i� 

Nutritional 
Value of 
Lentinus edodes 

Methionine o:;r
< ·.= uimg 

lsoleucine 336 it . ,.. i 
Q.'8 

The Eight 
Essential 
Amino Acids 

Leucine 5� _..,.,, ,,·=.-:-:,·=.-:,:-·"".·:-:-:""'-:-:,:=,:-:j 
Ui 

Phenylalanine 2.sa if'_,_, ,-,-I 
Lysine i�P21 

1 

high-speed drill with a borer bit and 
depth stop. The teenagers will punch in 
the sawdust spawn,  using a special 
thumbspring tool that a friend machines 

and processing invoices for spawn or
ders. A woodstove crackles in the comer 
by the loading bay. Amid the quiet 
serenity of The Fann in winter, 

continued on pg.  35 
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Reviews 

1\tlAKING A 
MUDDLE OF SOIL 
Lisa Abe l l  

ROB ERT PARNES 
Fert,i/e Soil: A Grower's Guide to 
Organic & lnorganic Fer/,ilizers agAccess, 1 990, $29.95 paper 

If you are looking for a basic primer that uses scientific format to evaluate conventional and organic fertilizing methods. this may be a valuable reference book. Originally published in 1986 as Organic and Inorganic Fertilizers, the book i s  an altempt, in the author's words, ""to demonstrntc the importance and the capability of fertilizing soils primarily with organic residues." Readers trying to re-educate mainstream agriculiurnlists, such as Ag. Dept. emp!oyees. lecturers. fam1ers making the transition to more sustainable pral.'tices, or anyone faced with the need to justify the use of organic fertilizers and methods, can find some good solid ammunition in these pages. Soil can be a lively medium, or deadly dull. Robert Parnes states in his intro-. duction that he has attempted to present an objective treatment of available fertili7.ers, while acknowledging that his discussion will not please all readers. He · then sets forth some good, though highly academic evaluations of various organic residues that can be used as fertilizers. Unfortunately, I found his style rather opaque. The book at times seems to have been written from a mathematician's point of view. Parnes, a physical scientist, asks the reader to set aside preconceptions in order to examine "the consequences of all fertilizers." He also makes a few statements that could be interpreted to support the pennaculture ethic: "Further-
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more. whatever rationale is applied in establishing a prohihition against certain fcrtikt.ers should also be applied to all agricultural practices . . .  ( IO we arc sensith:c to soil processes, we should ban the roto-tiller. If  we arc concerned about non-renewahle energy use. we should ban plastic mulches and gas-powered machinery." He gives a brief but useful discussion of the differences between hot and cold composting , the latter method comparable to mulch practices common in permaculture. The author states in explicit temlS in the chapter on Soil Fertility that the only way to maintain or improve soil structure is to use organic matter. Soil structure and its support of the soil organisms and micro-organisms equals fertility and stabili ty. For the conventional fanner, this may be news. After this point, however, I find that his recommendations on soil conservation begin to dissolve into thin air. For instance, when speaking of soil aggregates and how they are formed, he asserts: .. Flour paste, for example, is a cement, so we can sec how decay products can become cement'!. Cultural practices such as recycling residues, growing plants, and tillage may contribute further to the formation and stabilization of aggregates." This statement is too broad to be coherent. The yawning differences between flour paste and decaying plant root�, and espedally between tilled and untilled soil, are never even mentioned. In fact, if I wereunfamiliar with no-till farming methods, I might remain of the opinion that. tillage is a necessary part of fanning since Parnes then goes on to recommend that "tillage tend,; to dry out a soil and must be timed carefully." Though Parnes is enthusiastic in praise of sod crops as soil builders, he makes no mention of trees or other perennials in their complex interactions with soil, except that leaves are briefly noted as a source of tr'dce minerals. Might I venture to say that this would be a dangerous book to put in the banl.b of anyone running a chemically-farmed operation, as his failure to set forth a whole picture of soil fertility leaves the present view of soil as an inert medium for transfer of minerals unchallenged. Without understanding that current paradigms of soil are flawed, Parnes·  partial views of  soil interactions could lead the uncritical reader to conclude that all one has to do is begin spreading organic fertilizers and tilling under green 

manures. The mere substitution of organic for inorganic fertilizers, .. changing the bag," leaves unasked and unanswered the more important question s of what is fe11ile soil and how is it created and maintained? Although Parnes cites Masanobu Fukuoka and E.E. Pfieffer as references, l do feel the hook is focused on infonnation, and does not pn.�sent much of cultural value to the general public. The larger ecological and ethical issues at hand are not addressed. Indeed, the lack of a cultural model of soil leads the author to some startlingly foolish conclusions--for example, .. It is clear to sec why green manures have little chance of increasing humus." I have always gardened by intuition, using tl1e examples of Fimlhom and Fukuoka to identify my cooperative and ecological approach to curious onlookers. For my trouble , I have been given lots of nicknames and labelled "eccentric," or better, "lazy". Nevertheless. my gardens have flourished without benefit of agronomic science. For those kindred spirits who need to sharpen their understanding of soil structure and the effects of fertilizing and tillage actions upon it, let me say that this book is worth plowing through. At thirty dollars, however, it might better take its place in the library than in individual collections. Parnes iucludes 26 tables, many gleaned from cited references, which could be of use in evaluating plant deficiencies or long-term fertilizer needs. For instance, one table shows which food crops have high, medium, or low sensitivities to certain miner.ii deficiencies. r found that beets have a high sensitivity to boron deficiency. From Table 6, I can calculate how many thousand pounds per year of sheep manure to expect from my herd. And in Table 1 4, I can find the nutrient value of assorted weeds. Dr. Parnes· references and notes arc extensive, as one would expect from his academic background, however, because the book is organized around the concept of fertilizing and emphasizes specific nutrients, N, P, K, Ca, etc., the index is less than useful. Thematic material is scattered throughout the text with advice and speculation interspersed, so that tracing a line of thought can be vexing, if not impossible. While Parnes gives a basis for comparing inorganic fertilizer with animal manures, for instance, I find his suggestions on how to collect. store, and use 



these manures, too labor-intensive. a 
backslide to the puritan ethic or work for 
its own sake. Though he doesn 't have 

· mtll:h to o ffer in the way of a systems 
approach, the author does a thorough job 

. of providing the reader with an elemen
tary understanding of imtic and anionic 
element interaction. soil stability , and 
specific charts to help one evaluate the 
nutrient contents of available fertilizers . 

In sum, Parnes has the right idea, that 
organic matter is essential to soil fertility. 
He has done useful research about the 
constituents of soil and their internction, 
but his discriminating approach leaves 
him without a whole picture of soils and 
their fomiation under cultivation. If you 
want the numbers, they are here. If you 
want to create soil , look elsewhere. ti. 

Lisa Abell has gardened in Santa Cruz 
and Los Angeles, California and is now 
developing a market garden in middle 
Tennessee. She is a contributing editor 

for The Permaculture Activist. . 

Shiitake, continued rrom pg. 33 

the mushroom barn is a hub of activity. 
The Amish mill at Ethridge provides 
fresh (and organically produced) saw
dust, which we 'll autoclave and inject 
with pure cultures from grain media. 
The whole family. and several of them, 
are involved in this operation, which is 
determined to interest the world in the 
value and importance of forest fungi. !i 

Albert Bates directs rhe Natural Rights 
Center, a public policy research. educa
tion, and litigation project of Plenty 
USA, an international relief and devel
opment agency. The Center's focus is on 
long-term transgenerational injuries 
whose full impacts are not immediately 
felt and are difficult or impossible to 
remedy in thefuture. Donations to NRC 
are tax-deductible. 

If you would like to include some 
shiitake or other mushrooms in your 
garden design, please contact: 

Musliroom people 
The Farm/PO Box 220 

Summertown, TN 38483-0220 
Turtle Island 01(615 )964-2200 

TIPTOP 
TOILET 
Peter Bane 

Guide to Building Your Own 
Compact Composter 
1 991. 28pp. large format. paper. 
Avai lable from De Twaalf Ambachten 
De Blcken 2, 5282HB Boxtel 
The Netherlands ($20.00 ppd. ) 

"There is no fertilizer so rich as 
the was re from rhe cay. Use this 
waste and manure for the land 
surrounding !he cily untl !he resulls 
shall be blessed as well as enriched: 
our ,rumure should be 1rea1ed like 
gold . . .  /[ all of the human and animal 
manure. which is nqw wasted in our 
society, would be used for the land, 
instead of thrown into the sea, the 
world would bloom again. " 

Victor Hugo, Les Miserables 

Water and sewer rates in Holland 
arc expected to treble in the next two 
years as Europe 's  most densely 

populated natiou faces a tab of 9 hi I hon 
guilders (about S4.X hi l lion l for sewage 
treatment and water fac i l ities. Concern 
over pollution from houseboats and 
cMa\ am, (mobile homes) ha-. alre<idy led 
to munidpal regulation or sewaagc from 
these dwellings, but the technology or 
flush toi lets involYes pumping Jnd con
sidcrahlc hazurd, as wdl as costs mnni11g 
to 30,000 gui lders per unit. As a re
s1xmse to the need for economical waste 
treatment in these widl!ly used. low-cost 
homes, De Twaalf Amhachten (The 
Twelve Trades). a Dutch appropriate 
technology center. de\ cloped the · ·cc" 
compact compostcr. The CC i s a com
panion to their earlier work witl1 tl1e 
.. llow-grcenhouse," a productive solution 
for disposal of household greywater. 
( Plans for the lc111cr an: also a, ui luble . )  

After nine years of m,carch work the} 
ha\'c puhlishcd an attracthe hooklct, 
printed by low--tcch methods and accom-

1 pa11ied by photos. which details the 
constmction in wood and ferro-cement of 
this simple but re\'olutionary dc\'ice. It is 
a composting toilet capaolc of turning 
and aerating the pile anJ of keeping 
heaps of diftereut aged manure separall.!d, 
until completely.broken down. It  can be 

Are mushrooms a part of your 
edible landscape? 

We specialize in soils and supplies for morels, truffies, 
agaricus, and wild cultivars 

Shiitake spawn since 1 976 

Catalog on Request · 

Mushroompeople 
Leaders in Shiitake Spawn, 
Cultivation & Consultation 

The Farm/PO Box 220 
Summertown TN 38483-0220 

Turtle Island 
01-(615) 964-2200 
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built by the home craftsman/woman, instal led in a small space, needs little maintenance, and requires almost no energy to operate. As such it overcomes mo�t. if not all , of the objections to prl!vious compost toilet designs. Contrast the the Clivus Multrum, a large design which its U.S. m.mufacturer came to regard as . "an expensive sloping box." The Clirns' l:lulk required two-story constmction, yet the units often failed to digest waste due to poor acrntion. Newer composters dry thl! pik with expensive electric heat, and arc unsuitahlc for remote installations. 
"The umqul! aspect of the CCdesign 1s how the three processes, turning, soning, and aerating, arc comhined . These three functions arc ai l  es�cul1al for fast aml complclc compo�ting of the mass in the toilet. --in essence, our -design is a halfcylindrical container with a central pirnt point. In the container are three semi-partitions which divide the space into three compartments. The first is directly under the seat and is therefore where the urine and feces are first held. The middle compartment is where the "hot" composting occurs. TI1e last is where the compost matures and, thereafter, can be removed. --To maintain good aeration of the mass, the container must be rotated in a dock wise direction every six months. The semi-par-jtions are sloped to ensure that the mass moves easily from one compartment to another. With straight partitions there is a greater likelihood of this not occurring. The CC is rotated slightly more than a quarter (with the aid of a pulley). The result is that the mass in the first compartment runs down the first semi-partition and falls onto the second. The mass 
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remains there until the container is rcturped in (sic ) its original position, after which it falls into the middle compartment. "During the rotat ion the compost which was iu the middle compartment falls onto the third partition. TI1is can either be raked off and removed if the composting is complete, or can be brought into the third compartment to allow for further maturing of the compost. It may he necessary to empty the third compartment first, but most of the time this will only be necessary every two to three years." 
Beginning with a survey of the history of sewerage and .the need for personal responsibility, the booklet explains in clear undogmatic English the risks of sewerage (high cost, contamination of groundwater, massive loss of phosphates and other soil nutrients) and the process by which the CC or '1"ipTop" works. The design itself is conservative, reflecting its Jong development and the intimate involvement of the authors in hands-on construction. Variables are discussed intelligently-kit�hen wastes may be composted, for example, but this increases the bulk of compost produced and the chance of flies being attracted. Some simple remedies are discussed. Suggestion (with sketches) is made for a solar chimney, but in view of the often cloudy Dutch climate, provision is taken for positive ( 12V electric) ventilation to back up the natural updraft generated by the heat of the composting pile. . Limitations of the design include mixing of pee and shit. The authors warn that an occasional surge of liquid waste from bibulous visitors may soak the pile resulting in anaerobic conditions, methane buildup, and the (unlikely) possibility of explosion. Good chimney design and 

a small electri..: ventilator overcome this, but the loss or hquid fertilizer easily used on the garden is a more serious defect. The CC's  orientation to sn1;1 1 l  and mobile dwelling spaces makes this oversight understandable, but homesteaders and gardeners may wish to install a urinal or pee diverter. Also, operation of the "TipTop" requires the addition of small quantities of straw, so provision would have to be made to keep some in the toilet room. Though kit<; for the CC are available (in the Netherlands) from two companies, it is for the overseas D.l.Y. builder that these plans were written. While not unduly technical, construction details are clearly set forth and well supported by careful, easily read drawings. The building of a CC is not to he undertaken lightly. However, materials in hand, and with the aid of this pamphlet. it should he possible for a reasonably skilled amateur builder to put one together over a couple of days. The most difficult part of the assembly is molding and lining the chamber partitions in ferrocement, a task, the authors warn, that needs careful preparation and continuous work to achieve a waterproof and smooth interior. The methods of work are clear; the parts and materials simple and listed with approximate (Dutch) prices. Care has been take with all the details so that one may exl)C(;t no surprises. Translation of a few European commercial tem1s may leave the American reader wondering about exact equivalents, but on the whole this should present little difficulty. Refreshing in its attention to cultural context, "Building Your Own Compact Composter," offers plans for a selfclosing seat design, and suggestions for sound insulation, lighting, and aesthetics in the toilet room. At 1500 guilders (about $800) the materials for the CC 
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make it more expensive than an outhouse, but much cheaper than a conventional plumbing system. It is also competitive with commercial composting toilet models sold in this country. Furthem1ore, it works, and I suspect the enterprising scavenger could bring the cost of materials, chiefly plywood and cement, under $ 100. With its adoption by tourist hotels in The Netherlands and by the Gennan Railways for use on high speed trains, the CC is on its way to accomplishing its authors' aims: · · ,· 
" 1 .  A real solution to a number or the problems or water wastage, nutrient loss, groundwater pollution, high cost, and contamination of sewage by industrial residues. 2. Support for the principle that every one of us should take personal responsibility for his/her own actions, including the treatment of sewage and garbage in order to live in a better environment. 3 .  Provide the possibility of employment, especially for small-scale (building) businesses and advice bureaus. 

"Personal resistance can also he quite strong for many of us. This is surprisingly so when we consider that we have only relatively recently come to know the modern bathroom." 
De Twaalf Ambacten suggest orders be 

accompanied by US$20 currency sent by 
registered mail, as bank charges for 
exchange of foreign drafts are excessive. 

Corrections, Updates 

Food for Your Skin No. 25, p.27. 
Collette Rush in Seattle, Washington is the dedicated Activist reader and clay soap maker who discovered I left out one cup of olive oil from the ingredients given. Here is the correct recipe: 4 cups Kaolin EPK clay powder . 2 cups raw honey I cup olive oil (organic, if possible) I cup water or I cup goldenseal tea 

Anne Devlin-Firth Houston, TX 

;••:i�lii•: :leum.acid.tllte•.•·•••••••••:•••Educati•o.n·•· 
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Village Permaculture 
Design Course 

In the Driftless Bioregion of Wisconsin 
Date: June 3- 1 7. 1 992 

Location: West Lima, Wisconsin 

Description: The course will emphasize 
appropriate strntegies for vil lage and commu
nity development and strategies for cold 
temperate regions. The course sponsors wish 
to see the West Lima School property become 
one of the foci for an intentional community 
that will include other lands they hold nearby. 
Participants will be designing the course site 
for an intentional community. 

Instructors: Michael Pilarski 
Chris Evans 

Chris has worked for 7 years in Nepali 
villages; first with British Voluntary Service 
Overseas, and now with Nepal Community 
Support Group (NECOSJ. He has heen Chid" 
Technical Officer for INSAN (Institute for 
Sustainable Agriculture Nepal), and has 
taught pcnnacultun: design in Nepal, Britain, 
and the U.S. 

Mfohacl is an orchardist, homesteader, 
author, community organizer, and director of 
Friends of the Trees. He has taught pennacul
ture for the past six years in the Northwest, 
Colorado, Nepal, and most recently. Belize. 

Cost: $550-650 sliding scale 
Contact: Friends of the Trees 

PO Box 1068, Tonasket, WA 98855 
509-47 6-3678 

or.Jana Fortier, Dept. of Anthropology 
Fond du Lac, W1 54935 

41 4-929-3602w; 608-256-3 l40h 

Expanding Food Production with Lesser Known Perennials No. 25, p. 16. 
The Garden Book Club still offer an excellent deal on this essential reference book-discounted from $125 with the purchase of four books in a year, but they have moved offices since Adam Turtle first gave this tip. 
Hortus Third, $ 19.95 from The Garden Book Club 300 Cindel Drive Riverside, NJ 08370-0001 

Dawn Shiner Cochranton, PA 

. . . •  

Advanced Design Course 
and Teacher Training 
Eastern Pennsylvania 

Dates: Aug. 28-Sept . 3, 1 992, 
Advanced Design 
.Sept. 5- 1 1 . 1 992 
T eadu.:r Tmining 

Location: The Quest C.:nter, 
Hop Bottom, PA 

. . . 

Description: Advanced Design Course -
deals with the pmctical "How To' s" of design 
in different s ituations, from hackyard design 
to vi llage development: finding work;  the 
designers' tools and mapping; design meth
ods; costing; supervision of implementation. 

Teacher Training Course - assists people 
who want to teach PC in any capacity from 
infomrnl talks to full design courses: teaching 
practice and techniques; curriculum design; 
teaching special imerest groups 1 cg .  children. 
farmers ); teaching in another culture; course 
organization, funding, trouhkshooting; how 
to get work: practical \ Each participant will 
teach the group for 1/2 hour on any PC topic . 

Instructor: Lea l larrison, has taught PC 
in both developed and developing countnes 
sin1:e 1 980. As a partner in Pcrma1:ullure 
Services Ltd. ( Australia ), she has participated 
in the development of the curricnlnm which 
has resulted in these two courses . She has de
signed innovative teaching methods to sim
plify the complex process of teaching design 
and is skilled at adapting PC techniques to 
local conditions and cultures . 

Cost: $375 Advanced Design 
$350 Teacher Training 

Includes donnitory or camping accomoda
tions and organic vegetarian meals. A non
refundable $ 150 deposit is due by July I I .  
Childcare is available ai an additional cost . 

Contact: Patty Ccglia 
Human Habitat, 34 Swan Str ... -.:t 
Lambertville. NJ 08530. Tel. 609-397-0506 

. THE INTERNATIONAL 
PERMACULTURE 

SOLUTIONS JOURNAL 
7781 LENOX AVE. 

JACKSONVILLE FL 32221 USA 
A Yankee PermacuHure Publlcatlon 

A journal on the leading edge of 
permaculture to provide practical 
ideas and tools ta live in harmony 
with the Earth. 

Subscriptions postpaid are US$27.50 for 
USA addresses and US$30.00 elsewhere. 

. 
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Gap Mountain 
PermacuJture 
Design Course and Residential 
Program 

Dates: Five week end s-Ju ne 13/14, 
J une 27/28. July 11/12. July 25/26, August 89 
1992 

Loca tion : Monadnock Region, 
SW New Hampshire 

Descripti on: Following a suc:cessful 
model estab lished in 1991 al GMP, the 
standard pcm1acul1urc design co urse curricu
lum will he presented on five alternating 
weekends through the summe r. For those 
participants desiring a more in-depth experi 
ence of pennacu ltun: principles and hands -on 
implementation work, a concurren t reside ntial 
program is available al GMP. 

Instructors: 1:lrian 1:lishott Jamie Hiunil
lon. David Jac.:k.t:, aml gut:sls 

Costs: Design Course S600 
Dc:sign Course & 
Reside ntial Program S 1200 

(Sc holarships for both arc a~·ailable) 

Contac t: Gap Moun tain Permaculture 
9 OlJ County Road 
Jaffrey, NH 03452 
603 -532 -6877 

1993 Womyn's 
Permaculture Design 
Course 
Western Pennsylvania 

Dates: Sept. 24-Oc t. 8. 1993 

Locatio n: East Hickory . PA 

Description: Gathering t~gether for 
another womyn's PDC in '93. Fourteen day 
course; weekend visitors. special fees. For 
input on dates. special needs, etc., co ntact 
Dancing Green now. 

Instructor: Dawn Shiner 

Contact : Dancing Gree n 
PO Box 157 
Cochranton, PA 16314 
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Permaculture Design 
Course 
Delaware Valley 

Dates: July 26-August 8, 1992 
Location: The Ques t Center. 

Hop Honom, PA 
Instructors : Pete r Banc, Patty Ceglia. 

David Jackc & guests 
P.:tcr is the.: pul,lishc r anJ c<litor of TJu1 

Permaculturc Acth ·ist and has documented 
permac11l1Ure systems in Asia. the Pacific, and 
across North America. He is developi ng a 
community-base d forest farm in Middle Ten
nessee. Peter will teach the pc basics --under
standing the linkages between clements which 
make up natural and man -made syste ms . 

Patty has promoted PC design nationally 
through workshops and published articles. 
She is an architect and founder of Human 
Habitat. a consulting collaborative specializ .
ing in community design. and will share her 
knowledge of the design process, alternative 
construction methods, human social patterns, 
and cooperative sys tems . Patty also ''re
ceives " communication directly from devas. 
nature spirits, and the natural elements. With 
her lead, we will explore the art of dowsing . 

David is a principal in Gap Mtn PC, a land
trust and permaculturc commun ity research 
center in southern New Hampshire. He has 
worked exte nsive ly with water and waste 
systems, and will share his practical skills . 

Description: Using a holi stic approach to 
design, our activities will focus on a definitive 
"process of creativity" which, step by step, 
transfo rms thought into form. 1bis paiticipa
tory experience use:~ both our lc:ft and right 
hrain capacities. Studenlll will apply these 
design skills 10 analyze and make recommen 
dations for the course site. 

Situated on 23 acres in the rural Endless 
mo unta ins, the Quest Center is a budding 
spiritual community striving toward se lf. 
reliance. Their master -plans anticipate a full
spectrum agricultural and nati ve tiabitat 
l1111dscape, alternative energy/technology 
usage, and altemati ve constructio n method s. 

ln addition to basic PC curriculum, this 
couni<: will empha:lut: physical. social, 1111<l 
eco nomic aspects of comm unity. 

Cost: $600, including dormitory 
or campi ng accomodations and organic vege
tarian meals. $50 discount for registration 
before July 4. Childcare is available for an 
additional cost. A limited number of partial 
work scholarships arc available. 

Contact: Patty Ceglia 
Human Habitat 
34 Swan Street 
Lambertville, NJ 08530 
609-397-0506 . 

Teaching 
Permaculture 
Using PC Principles 

Ted Butchart, Susan Mullen , 
Ann Bryson, Caro l Carlson. 
Colleen Cabot 

In a thought-provoking essay put out on 
tho Permaculturc data network las t fall. Skye 
of Crys tal Waters, Australia , argues that 
Permaculture is about empowe ring peop le, 
but the way Permaculture is taug ht may ei thc 1 
re-enforce or contr.idict that message. An 
oth er basic tenet of Pcrmacu lture is that we 
should n't impose an artificial structure on a 
natural system . hut should obs erve the system 
and adapt our methods to fit what we see. 

Permaculture teac hing in the U.S .. has 
been evo lving away from a dry recitation of 
the orig inal outline handed dow n by MoUison 
toward a format more: appropriate to the need: 
of individuals in each course. 

We were members of a curriculum 
observ ing gro up gathen:d together by course 
coordinator, Jerome Ose ntowski, fo r the 
Central Rocky Mountain Permaculture 

·1nstitutc's 5th Annual Design Course last 
October. Our work not only yie lded val ual>le 
informatio n for improving future courses, it 
helped shape the course bei ng monitored, 
al lowi ng us to move c loser to the ideal of 
empowe rmen t 

We were asked to doc umen t lecture 
content and teaching methods and to facilita te 
the smoot h progress of the two-week inten
sive Design Course. This foc us quickly 
broadened to include feedback to the instruc 
tors and Jerome; that helped them lo shift ·the 

Participants share the excitement 
of new ideas 



course content to better meet the needs of the 
students. We were also directed to anticipate 
proactively and respond to emerging prob
lems. 

The group consisted of Jerome. the 
instructors, two course observers who were 
PC graduates with experience in group dy
namics, and two students interested in educa
tion. Two factors wnlributcd strongly lo our 
success. First, these were all people who 
could act responsibly on the suggestions of 
the group: the instructors could change lecture 
content or method, while the coordinator and 
observers could change diet, physical envi
ronment, or schedules. Second, the members 
of the group enjoyed the task at hand and 
working with each other. 

We compiled as much written material as 
we could: all handouts were collected in a 
notebook, along with the instructor's notes. 
One or another of the observers took notes 
during the class sessions on content, methods, 
and group responses. One particularly 
diligent student was asked to contribute a 
copy of his notes at the course's end. Every 
reference to a book or journal was noted for a 
comprehensive bibliography. And, finally, 

· the notes on curriculum and on the partici
pants' responses were augmented with 
comments by the note-takers on the weather, 
facility cha�ges, and the general health and 
dynamics of the group as each day developed. 

The group met daily during a meal break 
and, importantly, met in the common area. 
Students were free to, and occasionally did, 
sit in and share their opinions. Our visible 
efforts to make life easier and respond to 
potential problems made it apparent that this 
wa.<1 a lesson in observation and internal 
diagnosis of the whole community. This was 
Permaculture in action, applied to the imme
diate situation. 

As the two weeks progressed, we worked 
on providing feedback to each other about the 
students ' levels of interest and on the relative 
success of individual methods. We gave 
detailed suggestions to some_ instructors. For 
example, "Your session is complex and uses 
many different participatory techniques, so 
post an overview of the entire morning so 
students can more easily follow you." We 
also provided general philosophical observa
tions to others, such as "You seem to be 
preaching to the choir here, trying to convince 
the students of concepts or ideas they already 
agree with; so perhaps spend more time on 
specific solutions." 

A� another example of feedback to the 
instructors, the planned design segment 
focused a lot. of instruction on the nuts and 
bolts of producing finished "blueprints" of 
designs. By listening to the students and 
evaluating their probable immediate use of 
permaculture, it became apparent to the 
monitoring group that few students would 
need even rudimentary drafting skills, as they 
were much more likely to change their own 
backyards than to hang out a shingle as a 

continued, page 40 

PC Design Intensive 
Lower Michigan 

Dates: August 2 1 -30, 1992 
Location: West of Grand Rapids, 

Michigan (near the shore of Lake Michigan) 
Instructor: Dan Hemenway 

Description: Students will design a IO
acre homestead site in the area. Topics wil l  
include principles of PC Design, water supply 
and conservation, solar housing design, 
poultry integration with orchard and green
house, aquaculture, tree crops, organic 
gardening and related themes. This 10-day 
workshop is for people who wish to use PC 
design at home, prospective PC Design 
Course students who seek a solid preparation, 
and graduates of the PC Design Course who 
desire further guided design experience. 

Cost: $400 (due by July 3 1/92) 
Native Americans may attend the workshop 
without charge. Some scholarships are 
available and may be used to enable women 
and/or minorities to attend. 
Child care will be made available for a 
nominal fee. 

Contact: David Van Dyke 
1 5580 Stanton 
West Olive, MI 49460 
6 16-847-0560 

Note: This is not a certified Perm11culture 
Design Course 

Ozarks Farm Field Day: 
Efficient Mechanisms 
For Small Farm Organic 
Horticultural Production 

Date: May 27, 1992, 2:00pm 
Location: Bass, Arkansas 

Description: Eric Ardapple-Kindberg will 
present an ecological view of farming prac
tices: Keyline soil fertility development and 
water management; implements and applica
tion; .tillage, weed control, planting/trans-
planting and harvesting. 

Oriented to farmers, this workshop will 
draw on Eric's successful experience at his 
own farm raising organic vegetables, manag
ing sod pasture and livestock, and building 
soil with crop rotations. 

Ozark Small Farm Viability 
Project: Training for Organic 
Certification Inspectors 

_Date: May 26, 1 992 
Eric Ardapple-Kindberg and Gordon Watkins 
will conduct a workshop to train inspectors 
for organic certification of growers. 
FOR BOTH EVENTS-

Contact: Eric Ardapple-Kindberg 
HC 32, Box 40 
Bass, AR 72655 
501 -4'34-5265 

Permaculture Hands-on 
Weekend Workshop 
Central Pennsylvania 

Date: Sept. 1 8-20, 1992 

Location: One World Environmental 
Center, Spring Mills, PA 
Description: An introduction to the 
ethical and sustainable alternatives 
of Pennaculture design. We will focus on 
community, soil, water, and wildlife by 
hands-on workshops that will have us assess
ing Pennaculture strategies; identifying edible 
and beneficial plants for soil, people, 
and wildlife; mapping adopted areas; and 
lnmsplanling wilh Gaia-
consciousness. 

In-.tructor: Dawn Shiner 
Dawn Shiner, an herbalist and homes

chooling mother, has co-taught pem1aculture 
design courses at Slippery Rock University, 
was a partner in the PA Energy Office Bio
shelter Grant Project, and has done numerous 
land consultations focusing on "giving to the 
land" for all of Gaia's relations. She is 
founder and Director of Dancing Green, an 
educational outreach service for sustainable 
living, promoting pemiaculture workshops, 
design courses and land consultations. 

Cost: $ 125/adult (includes camp-
ing site, vegetarian meals, instructors, guest 
speakers and all materials); children: ages 12  
& up are welcome to  full participation in  the 
adult program provided they are with an adult 
on a one-to-one basis; ages 3 to 12 will be 
occupied with environmental crafts and 
activities during the daytime workshops, 
provided sufficient numbers warrant child-

. care-1ill children $25 each (includes vegetar
ian meals & snacks, environmental crafts & 
activities or co-participation in workshops). 

Contact: Send SASE to 
Dancing Green 
PO Box 1 57 
Cochranton. PA 1 63 14 

Funding Sought 
for South/South Links 

Nepal Community Support Group (NECOS) 
are seeking support to send Netra Chhetry, a 
permaculture designer and one of their direc
tors, on "Sustainable Agriculture 3rd World," 
Aprovccho Institute course in Mexico and 
Oregon. · The course attracts international 
grassroots activists in Sustainable Agriculture 
and Permaculture. Cost to send one partici
pant to Mexico $5000. Netra coordinates PC 
development in a large watershed region of 
central Nepal with a target group population 
of 30,000 villagers, and has valuable experi
ences to share with others attending. 
Donations c/o The Permaculture Activist, Rt 
1, Box 38, Primm Springs, 'IN 38476. 
Contact Chris Evans, Box 3724, Kathmandu, 
Nepal. Tel.977- 1 -2 1788 1 , Fax 977- 1 -225277. 
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Teaching Permaculture, cont'd 

profe�sional engineer. So_ a change 
was made in mid-stream to de
emphasize drafting and devote 
more t ime lo the ba�ic concepts 
lhal st:! Perrnacullurc design 
apart from other approaches. 

More ancl more we 
worked to clarify and 
enahle the group dy
namks and encour
aged students with 
particular talents 
and information 
to share their 
knowledge 
with the 
larger 
group. 
One 

an 
archi tec
tural hack
ground ultimately 
taught several hours of 
design and sever-di other 
students contributed to the c lass 
by bringing forward their unique 
knowledge and skills. 

We generally attempted to enhance 
camaraderie and decrease potential friction. 
Some of the details of daily operation were 
overseen by the two outside observers. For 
instance, there were a number of chores to be 
perf�ed to keep the site c lean, the people 
fed. and the facility running smoothly. The 
observers designed a chore wheel that as
signed one rather small daily chore to each 
participant. Each d ay the wheel was moved 
forward one nwne lo yield the m:w day's  
chore. Finding out what each of us  Was to do 
was a simple and clear procedure. By re
moving this level of management from 
Jerome 's shoulders, he and the instructors 
were freed to concentrate on course content, 
while the outside observers and the rest of 
the cuniculum group took steps to ease the 
nearly inevitable prohlems of having 35 
people in tight quarters for two weeks. 

Our written data. along with the students' 
evaluations of the course. will be used this 
spring during a several-day intensive plan
ning session for next fall ' s  course. Although 
this planning material will be of great value, 
the exciting way in which the '9 1 course 
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Discovering new 
perspectives 
"At the Edge" 

Learning team
work, observation 

& design skills 

Permaculture Design at 
Lama Foundation 
San Cristobal, New Mexico 

Dates: June 17-30, 1-992 
Location: Lama Foundation in the 

beautiful mountains of northern New Mexico 
overlooking the plains of the Rio Grande 
Valley. 

Instructors: Tim Murphy, an organic 
gardener, perrnaculture designer and consult
ant, and founder of the Sonoran Permaculture 
Association, Tucson, AZ. was awarded the 
1 990 International Perrnaculture Service 
Award. Ben Haggard is a professional 
landscape designer and board member, 
Perrnai.:ullurc Dry lands Inslilule, .Santa Fe, 
NM. 

Cost: $650 
Enrollment limited to 30. 

Contact: Lama Foundation 
Box 240 
San Cristobai, NM 87564 
505-586- 1 269 

l 
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Central Rocky Mountain Permaculture 
Sixth Annual Permaculture Design Course 

Dates: September 27-Octoher 10, 1992 
Location: On the site of Jerome's market gardening operation at Basalt Mountain, 

Colorado, 8 acres of remote mountain terrain at 7000'. 
Description: The course will emphasis permacullure as applied l� mark.el gardening, desert 

homesteading using water harvesting strategies , pc extension work, botanical preparations, and 
hands-on site development . 

Instructors Jerome Osentowski, Dan Howell, Zia Hoover, All ison Peck, Susan Mullen, 
Ted Butchart, and guests. 

Cost: $550 to $600 sliding scale - includes all organic meals, camping curriculum 
materials and field trips. $ 1 00  deposit required for registration. Limited to 25 participants . 

Contact: Jerome Osentowski 
PO Box 63 1 , Basalt, CO 8 1 62 1 
303-927-4158 

1992 Schedule of Events 

May 2-3 Basalt, CO - Greenhouse Workshop 
May 9- 1 0  Basalt, CO  - Gardening With Nature 
May 1 6- 1 7  Basalt, C O  - Gardening With Nature 
May 30-3 1 · Basalt, CO - Introduction to Pennaeulture 
June 5 Aspen, CO - Gardening With Nature 
June 7 Basalt, CO - Greenhouse Workshop 
June 1 3-14 Telluride, CO - High Altitude Gardening 
June 19-2 1 Steamboat Springs - High Altitude Gardening 
June 27-28 Basalt, CO - Garden Workshop 
July 25-26 · Basall, CO - Herbwalker · 
Aug. 1-2 Basalt, CO - Swale Workshop 
Aug. 1 5- 1 6  Basalt, CO - Market Garden Workshop 
Aug. 22 Carbondale, CO - Fall Gardening 
Sept 12- 13 Basalt, CO - "Value-Added Products" Workshop 
Sept 27-0ct 10  Basalt, CO - 6th Annual Permaculture Design Course 
Nov 6-8 . Cornwall-On-Hudson, NY at The Grail - Greenhouse Workshop 
Nov 1 1  Jaffrey, NH at Gap Mountain Pennaculture - Greenhouse Workshop 
Nov 1 6- 1 8  Selma, IN at the Emissary Community - Permaculture Workshop 

EPC '92--
"Design and Discovery" 

The Eastern N. American Permaculture 
Conference (EPC) coincides with the Colum
bus Day celebration each year. It therefore 
seems especially awopriate to explore the 
links between DESIGN and DISCOVERY. 

Design is generally considered a creative 
act, but what is creativity if not a form of dis
covery? Permaculture design may be likened 
to a process of discovering the essential 
nature of the design elements, animate or in
animate, and placing them in the most harmo
nious patterns. What are the implications of 
design as discovery and design as self
discovery for the way we approach the work 
of permaculture? 

The Seventh Annual EPC will explore 
these.and other issues relevant to permacul
ture on October 1 0  and 1 1. I 992. 

Gap Mountain Permaculture · expect over· 
100 people to attend this year's conference at 
a venue in central New England. Look for 
pre-registration details in the August issue of 
The Activist. If you want to come, but aren't 
sure you're on our mailing list, send us a 
SASE and we will send you a brochure. 
• Presenters should prepare a brief synopsis 
(a few pages) of their presentations prior to 

the conference so that we may publish a con
ference guide as well as proceedings after it. 

We plan to offer three or four workshops 
for each time 8lol available during lhe lwo 
days of the con-ference, so there's plenty of 
space for your ideas. Talce a risk! Give a 
workshop or lead a discussion! . 

Expect also to see the annual acution. 
Bring donations to help fund next year's 
conference. We will hold a trade show--bring 
your goods, and be sure to let us know. 

We will hold a one-day �troduction to Per
maculture workshop on Friday before the 

. conference, and tour,s of local permaculture 
sites on the Monday following . 

The food at this conference will be an ex
ample of permaculture in ac�on. Let us know 
if you can supply victuals. 

Those living near us are invited to help 
organize and run the conference. Teams will 
coordinate food and kitchen activities, .pro
gramming (workshops, keynotes, music, 
tours, exhibitors, etc.), site selection and prep/ 
cleanup, registration, publicity, and the 
children's conference. . - · 

Send your inquiries, ideas, and SASE to 
EPC '92, Gap Mountain Permaculture, 9 Old 
County Road, Jaffrey, NH 03452, or call 
Dave Jacke at 603-532-6877, or Doug Clay
ton at 603�532-732 1 .  

Eastern Washington 
Permaculture Design Course 

Dates: July 7-2 1 ,  1 992 
Location: In the Okanagan Valley, 

Ea.�tern Washington 
Instructors: Chris Evans 

Michael Pilarski 
Cost: $600 

Contact: Friends of the Trees 
PO Box 1068 
Tonasket, WA 98855 
509-486-4726 

Events Briefly Noted 
January I O-February 1 5, 1992. Sister City 
Project. Teotecacinte, Nicaragua. CRMPC. 
Jerome Osentowski, POB 63 1 ,  Basalt CO 
8 162 1 .  (303) 927-4158. 
January JI-February 28. Drylands Per
maculture Design Course held over four 
weekends. Tucson, AZ. Instructors: Tim 
Murphy, Larry Santoyo, and Ben Haggard. 
Contact Permaculture Drylands, POB 2737 1 ,  
Tucson,. AZ 85726-737 1 .  (602) 824-3465 . 
February-May 1992. PC Design Course 
hcld two days per week. Kowloon, Hong 
Kong. Richard Webb, 21 King 's Park Hats, King's Park Ri�e, Kowloon. Hong Kong . 
February 21-Marcb 20. Drylands Permac
ulture Design Course held over four week
ends. Santa Fe, NM. Instructors: Ben Hag
gard, Joel Glanzberg, Tun Murphy, and Larry 
Santoyo. Contact Pennaculture Drylands, PO 
Box 2737 1 ,  Tucson. /\Z 85726-737 1 ,  (602) 
824-3465 or Danny Ruck at (505 ) 982-5040. 
March 13-14. Introduction to Permacul
ture. Nelson, BC, Canada. Instructor: 
Gregoire Lamoureux. Kootenay Permacul
ture, Hwy 6, Box 43, Winlaw BC Canada 
VOG 210. (604) 226-7302 

· March 28. Organic Orchard and Sm�ll 
Fruit Workshop. Silt, CO. Central Rocky 
Mountain Permaculture. Jerome Osentowski, 
POB 63 1 ,  Basalt CO 8 1 62 1 .  (303) 927-4158 . 
March 28-April 1 1. Permaculture Design 
Course. Santa Fe, NM. Instructors: Bill 
Mollison, Scott Pittman, Susan Buchanan, 
Joshua Smith, and Derk Locks. Contact 
Permaculture Services Intl., 4 Mulberry Loop, 
Cedar Crest, NM 87008 . (505) 28 1 -0587. 

· April 4-5. Workshop: Water Harvesting 
· and Drylands PC Techniques. Datil, NM. 
. Dem � Karen Howell, Running Rain_ Sociely, 
Box 74, Datil, NM 8782 1 .  (505) 772-2634. 
April 2.i;. Workshop: Practical Application 
of PC Design. Upper Black Eddy, PA. Patty 
Ceglia. The Life Center, 26 Bridge Street, 
Lambertville, NJ 08530. (609) _397-2541 .  

. The yield of the system is 
limited only by the imagi

nation of the designer. 
--Bill Mollison 
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Permaculfure Design Course and \Vorkshops 1992 
Cortes Island, British Columbia 

Dates: August 8-2 1 ,  1 992 PDC 
August 24-30, 1 992 
Hands-on Workshop 

Location: Linnaea Farm. Cortes Isl. 
British Columbia, Canada 

Linnaca Farm, held in trust by Turtle 
Island Earth Stewards (T.I.E.S . J  is situated on 
Cortes, one of the Discovery Islands, l 00 
miles north of Vancouver, RC. It lies in the 
rainshadow between Vancouver Island and 
the mainland. 

Instructors: Rick Valley, Brent Howi-
eson, and Liz l{ichardson, and local guests. 

Description: 
Design Course: An intensive learning 

situation, the 1 4-day course will cover all the 
basics of Permaculture Des ign. Student teams 

· wil l research and present design plans for 
selected s ites. Local field trips will comple
ment theory classes, demonstrations, and 
audio-\ isual report�. TI1ere will be an empha
sis on recognizing and "Cccssing our local 
n:sourccs. 

PC Design Certificate 
Courses in Australia 
Max Lindegger & Frances Lang 

Dates: May 1 7-3 1 ,  1 992 
June 2 1 -July 4, 1992 
November 1 - 14, 1 992 

Location: All at Crystal W atcrs 
Pennaculture Village.  

Contact: Jeff Michaels 
Box 52 Crystal Waters 
MS1 6  Maleny, QLD 4552 
Australia 
6 1 -7 4-944676. 

Advanced Design Course 
With Max Lindegger 

Dates: July 20-26 
Location: Crystal Waters Village 

Building Biology 
Designing the 3rd Skin 
Ueli Hofer & Max 0. Lindegger 

Dates: Sept. 1 2- 1 6, 1 992 
Location: Crystal Waters Village 
Contact: Trudi Lindegger 

Lot 59, Crystal Waters 
MS 16 Maleny, QLD 4552 
Australia 
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Hands-on Workshop: This workshop will 
emphasize a hands-on approach using PC 
principles, combined with brief theory ses
sions and presentations. This course serves as 
a good introduction to permaculture and rec
ognizes our ability lo absorb information 
through muscle memory . 

Cost: PDC $600-$700 CAN 
Workshop $300 CAN 

Fee includes food, accommodation. tui
tion, and fiel<l trips. Deposit for either 
workshop is $ 1 00, $50 refundable if you 
cancel up to J uly 20. Full refund if course is 
cancelled. Design course limited to 20 par
ticipant-;; Hands-on Workshop limited to 1 5. 
Register early to ensure your place. 

Contact: Permaculture, Linnaea Farm 
Box 98, Manson's Landing 
Victoria, B .C. Canada V0P I K0 
Liz Richan.Ison 604-935-6370 
Victoria Smith 6011 -935 641 3  

Elfin Permaculture 
1992-93 Teaching Schedule 

May 8-24, 1992. PC Design Intensive. 
Cornudella, Spain. This program, to be 
given in English by instructor Dan Hemen
way, with sequential translation into Spanish, 
uses the plan of our 10-Day Permaculture 
Design Intensive, but talcing more time to 
allow for translation. This workshop may 
prepare the way for a full PC Design Course 
next year in the Cornudella region. 

August 21 -30, Ten-Day PC Design 
Intensive. Near Grand Rapids, Michigan, 
USA. Participants will design a 10-acre 
homestead in West Olive, Michigan. working 
closely with the resident family who have 
built and live in a solar home on the site . 
Beginners welcome. The 10-day workshop 
offers more design experience than the full 
PC Design Course and is useful either to 
prepare for the longer course or as follow up 
after talcing a course. Tuition: $400, deposit 
$50. Contact Dave Van Dyke, 1 5580 Stan
ton, W Olive MI 49460, 6 16-847-0560. 

October 30-Nov. 8, 1992. Ten-Day PC 
Design Intensive. Near Jacksonville, Flor
ida. Participants will produce a preliminary 
pc design for a family developing a IO-acre 
homestead in north-east Florida. In this 
workshop, our design work will precede the 
building of the family home and occupation 

Permaculture Design 
For The Maritime Northwest 

Dates: 
Location: 

lnstructos: 
Contact: 

Nov. 29- 12, 1 992 
Cottage Grove, OR 
Jude Hobbs, Rick Valli 
Tom Ward. 
Kristin Anderson 
Willamette Valley 
Pennaculture Associat 
80260 Hwy 99N 
Cottage Grove, OR 97, 
503-942-7065. 

PC Design Course . 
West Tennessee 

Dates: September 19-30, 199� 
Location: Warren, TN 

Description: Dt:sign certificate cour 
emphasizing small-farm and homestead 
development. The site is a working farm 
undergoing conversion to conservation 
methods. Instructors have extensive exper 
ence in the rural South and Central Americ 

ht.'itructors: Chuck Marsh, Tony 
Stephens & others 

Cost: $500 (Some work trad 
Contact: Bountiful Gardens 

PO Box 1488 
Highlands, NC 28741 
704-526-3535 

of the site. Participants will form teams 
around the themes of water, energy. shelte: 
nutrient cycles, and economics to develop 
integrated design within the budget and sk: 
levels of the family. Tiris is an excellent 
introduction to the design process for peop 
who wish to produce designs for their own 
homes. Course instructor, Dan Hemenwa, 
Cost $400, deposit $50. Contact Elfin re: 

March 1-20, 1!>93. PC Design Course. 
Near Jacksonville. FL. This 3�week desi 
course surveys global environmental coni 
tions, principles of ecosystem design, succ 
sion and transformation, classical landscaf 
arrangements, alternative energy, nutrient 
cycles, water supply and management, 
functions and uses of forests, alternative 
economics, urban PC, bioregionalism, and 
other, related topics. The course will be h, 
at The Granary Whole Foods in Orange P� 
Florida where the 199 1  PC Design Course 
and related activities produced a PC desig1 
Students at the 1993 course will evaluate t 
success of this design and·, a.<1 a major cla."1 
�ject, revise and update the design to iru 
it more effective and relevant. Cost: $600 
deposit $ 100. 

Scholarships and Child Care available. 
Elfin Permaculture 
778 1  Lenox Ave 
Jacksonville FL 32221 

i i 
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Drylands Permaculture 
Nine Day Intensive Workshop 

Dates: May 23-3 1 ,  1 992 
Location: Navajo/Hopi Reservation 

Instructors: Dan Dorsey, Elizabeth 
Newton, Elena Bcnnan 

Dan has a degree in forestry and has 
studied regenerative systems for over ten 
years. In addition to residential landscapes, 
he has designed sustainahle projects for 
Tucson City Parks and Recreation, the Tucson 
Community Food Bank, and the Tohono 
O'odham Indian Nation. A well-known 
speaker in the Tucson area, Dan emphasizes 
strategies for water harvesting, revegetation 
of damaged areas, and integrating people with 
a sustainable environment. 

Elizabeth has a degree in horticulture and 
is a PC designer in southern Arizona with a 
special interest in water and water harvesting: 

Elena has Jived with indigenous people in 
Mexico and Guatemala and has a long-term 
interest in village and community economics. 

Description: This intensive will cover 
the Permaculture Design Course materials and 
will emphasize patterning landscapes after 
natural forms, restoring the land, water 
harvesting, designing sustainable homes, and 
communities. Certificates will be issued to 
those who complete the course. 'Ihis a 
fundraising project supported by the Pennac
ulture Drylands Institute. Proceeds will be 
directed to further self-reliance among the 
Dineh (Navajo) and Hopi people of the Black 
Mesa area. 

Cost: $225 
(non-refundable $50 deposit) 

Contact: Tucson Big Mountain 
Support Group 
PO Box 261 95 
Tucson, AZ 85726 
602-745-7875 

Introduction to 
Permaculture 
Memphis, Tennessee 

Date: Sat., Nov. 1 4, 1 992 
Location: Memphis, Tennessee 

Instructor: Peter Bane 
Description: A one-day workshop 

covering the principles of permaculture with a 
brief survey of successful examples. 

C_ontact: Clark Buchner 
975 N. Graham 
Memphis TN 38 122 
901 -323-6947 

Nepal Community Support Group (NECOS) 
Creating Sustainable Human Habitats 

Permaculture Design Courses 
NECOS ha'i been set up to promote Per

maculture ethics and principles in the applica
tion of rural and urban strategies for sustain
able development. The standard PC design 
course is taught worldwide, with a theme of 
"Strategies for Developing Nations," and is 
highly relevant to government and non
governmental planners, policy makers, 
technicians, farmers, and volunteers involved . 
in Third World programs. Small-scale but 
successful projects which NECOS is running 
itself, as well as local progmms it is support
ing will be used as models during the course 
to develop approaches which can be adapted 
to most Third World situations, and which 
even have application in over-developed 
nations. 

The primary objective of the course is to 
bring together an informal network of indi
viduals and organizations who are working 
towards similar ends, and who can use the 

principles and techniques taught and ex
changed at the course in their-current or 
planned work. A further objective is then to 
present concepts which can be understood, 
accepted, and implemented by farmers and 
other target groups without risk. in order to 
help in the attainment of basic needs while 
sustaining the environment, and thus provid
ing the foundation for self-determined 
growth. 

Dates: September 15-29, 1 992 
Location: venue to be confinned 

Instructors: Prasad Chht:trv. Netra 
Chhetri, and Chris Evans 

Cost: $250 
Includes all food and lodging. Bring 

tools. sleeping bags, etc. to exchange. 
Contact: NECOS 

Nepal Community Support Group 
POB 3724 
Kathmandu, Nepal 

Tel. 977- 1 -2 I 788 I Fax 977- 1 -225277 
Permaculture Teacher's Manual 
Prolifically extracted from the Basic Course taught by Lea Harrison. 
Hundreds of drawings (latent cartoonist). 
Divided by chapters & hole-punched. 
Ready for 3-ring binder. 84 pages. 
$30 includes 1st Class Post 
D. Hunter Beyer 
PO Box 374 
Volcano HI 96785 

Permaculture Teacher's Resource Directory 
The directory has now been updated with 

over 270 references of books, journals, and 
organizations related to pennaculture. Sub
jects include ethics, sustainable development, 
landscape design, soil and water conservation, 
arid lancis, agriculture and gardening, forestry 
and agro-forestry, urban strategies, alternative 
technology, 1;nyironmental economics, and 
teaching. 

No pennaculture teacher can afford to be 
without a copy. Available for £5.00; 
US$7.00; or AUD$8.00. Please send cash in 
registered envelope to the address below. 

Richard Webb 
Permaculture Asia Ltd. 
1/F, Lot 1969 
Tai Wan New Village 
D.D.3 Lamma Island, Hong Kong " 

The 

Permaculture 
1��"�,1.:-=� "The Permaculture Edge" refers to 1,� ·-r�:::-: not only the «edge effect" that can ···-/J;�)i .. be used to Increase yields In f ,; ._·) · -'• designed systems, but also points r:;-.;J to permaculture Ideas as being •at 'i;" the edge" of  change In the push towvct a sustainable future. 

Quarterly, The Permaculture Edge brings essays & reviews 
of growing-edge insights from Asia. Africa, Europe & the Pacific. Delivery by Air. Back Issues, $5 ppd. Available now . .  In North America send US $20 for 4 issues to: The Permaculture Activist Rt. 1 Box 38, Primm Springs TN 38476 USA 
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• • •  from the  Regions 

Taking Permaculture to the People: Central America 
I 

Jenn ifer Hoffner 
The time is ripe for Permaculture in 

Central America. In many areas, political 
ohstaclcs arc fal ling away, opening windows 
of opportunity for the people. And the people 
are ready. asking for the tools of empower
ment. A number of very exciting Permacul� 
ture projects are getting underway in Nicara
gua and El Salvador. 

The people of Teotecacinte (Teote ). 
Nicaragua, have an opportunity for ahundance 
and self-rel iance, yet despite Teote's location 
at the heart of the Nicaraguan "breadba�ket," 
the people are suffering from malnutrition 
because of monocropping practices. They 
cooperatively farm com and sugar cane 
without providing for the other essential 
compom:nts of their diet . 

The Teote permaculturc project. which 
hrokc ground in mid-January 1 992, grew 0111 
of a coalition between the Glenwood Springs 
Friendship City Exchange ' s  (FCE) sister city 
program and the Central Rocky Mountain 
Pennacuiturc Institute 1 CRMPC). in coopera
tion with the people of Teote. A group of six 
people, sponsored by the coalition. went to 
Teote to establish a permaculture garden and 
small nursery at the village · school. 

In the spirit of permaculture. the site will 
serve many functions. As a demonstration, 
the garden will exemplify the viability and 

pr.teticality of diversified and intensified 
backyard food production systems including 
plants, trees, vegetables, and small livestock. 
The garden will also serve as ail educational 
laboratory for teaching agriculture, science, 
and nutrition. The site is a starting point for 
sustainable agriculture in the Teote region. 

A projected integrated polyculture would 
include organic coffee (a crop suggested by 
the people of Teote J to be marketed directly 
to the United States through the Sister City 
network. One person, Richard Warner 
/cooperator/PC designer/teacher), will be 
staying on for a minimum of three months 
with the task of transferring to the people of 
Teote the skills and knowledge necessary to 
sustain the project. 

Across the border in El Salvador. the 
twelve-year war draws to a long-awaited 
close. Salvadorans who fled in the face of the 
military's scorched earth initiative are return
ing fo rebuild their lives and their country. 
An indigenous group, l·undacion para la 
Aulogestion y Sulidaridad de lo!! Trdbajadores 
Salvadores (FASTRAS), along with the 
Marin Interfaith Taskforce on Central Amer
ica I MITCA) have been assisting repatriated 
Salvadoran communities in their struggle to 
obtain land rights, medical supplies, and 
technical assistance, not a simple task. 

According to Monika Firl of MITCA, 

· Just back from gathering leucaena and other tree seed 
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after years of struggle many repatriated com
munities are now at a point in their develop
ment where the introduction of per-macultun 
would 1-e appropriate and advantageous. 
Already some communities have begun 
practicing sustainable agriculture, some have 
started learning; others have not. The diver
sity of experience and needs of  the repatriatec 
cornmuniliei;, logelher wilh lhe hope, delermi 
nation, and strength of the people, there are 
endless pennacultural possibilities. 

Jerome Osentowski, director of Central 
Rocky Mountain Permaculture Institute, spcr 
months in preparation for the Teote project 
col lecting materials on everything from 
subtropical highland f11Jits and nitrogen-fixin 
trees, to garden manuals in Spanish for child
ren . We found the following resource materi 
als especially useful. 

Resources for Change 

Urban Resource Systems, Inc. 
783 Buena Vista West 
Sim Francisco, CA 941 1 7  USA 
City Food: Crop Selection in Third World 
Cities 
(Also from The Permaculture Activist, pg . 4 

ECHO--Educational Concerns for Hunger 
Organization, Inc. 
1 7430 Durrance Road 
North Ft. Myers, FL 339 1 7  USA 
Tropical Seeds & horticultural informati, 

World Neighbors 
4127 NW 1 22 Street 
Oklahoma City, OK 73 120-8869 USA 
800-242-6387 or 405-752-9700, Fax /-939':. 
(rllmstri� boo� etc. on relevant topics) 

Save The Children 
54 Wilton Road, PO Box 950 
Westport, CT 0699 1 USA. 203-221 -4000 
Garden School Manual 

Life Lab 
1 1 56 High St. ,  Santa Cruz, CA 95064 USA 
Tel: 408-459-2001 ,  Fax /-3483 
Garden Curriculum 

Intl. Institute For Rural Reconstruction 
475 Riverside Dr, Rm. 1270, NYC 101 15  
Agroforestry Technology Information Kit 
(excellent manual - $20) 

Aprovecho Institute 
80574 Hazelton Road 
Cottage Grove, OR 97424. Tel. 503-942-9· 
Agricultura Sostenible: 
Un Acerr:amiento a la Permacultura 

The coalition team, led by Jerome Osei 
towski, will return to Teote in July, 1992 tc 
continue work on the demonstration garde 
and teaching project. A further visit in the 
winter is planned. The Pennaculture Acfr 
will publish an interview with Jerome on t, 
results of the early work at Teote in our nt 

, issue. We will also have reports on the 
development of permaculture in El Salvad 

, lf'Y(Ju would like to join the Teote pro) 
contact CRMPC, Box 631 , Basalt CO 816 
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Letter from Nepal : marketing . I l 
Jajarkot Progress Report May-November 1991 

Green Manure Trials Research on farm #2 includes green man�re �GM) trial� for spec ies and timing combmat10ns. non-t11lage/mulching systems, integrated pc�t management, alleycropping and constructing swales ( bunds) with an A-frame level combined wi th planting legume trees on lhc bunds. ( Again, relying heavily on l. 
leucocephala has led to problems here. ) 

i ' 
Climate change played a significant role in 

the progress of the Khalanga Integrated Fruit Farm (KIFF) programme over the past seven 
months. This refers both to the political and 
the geographical climate .  Puli tieally , May 
1 99 1  saw the first elections under the new 
dcmocmtic system in Nepal , the first of its 
kind in 33 years. In Jajarkot, ignorance was 
and is literally the significant factor deciding 
results, with endemic corruption paving the 
way to democracy. The traditional concept of 
different "panels" ( or groups of villagers 
motivated bv the bribes of certain politicians ) 
was merely �eplaced by that of "parties." If 
anything, the public is more split now than it 
ever was, yet nobody is any the wiser as to the 
factors which really govern their lives and 
lhusc of fulun:: gcm:raliuns. Nepal, wilh 93% 
of its population dependent on subsistence 
agriculture, is still hesitant to invest it� resources, and those of the plethora of mter
national government and non-government 
organizations, in the systems that can create ( or re-create) sustainability. 

Climatically, in most of the areas visited 
during this time, irregular rainfall has caused 
the failure of the staple crops of rice and 
maize. The rains started early, then stopped 
for an unusually long time, causing many 
planting efforts started with the first rains to 
fail. 11ten, the monsoon ended early, and 
there has hardly been a drop of rain since 
mid-September (normally, early October). 
There were fewer days of rain, and more days 
of hot sun, than have been experienced for 
year�. Rainy periods were more violen_t �d 
irregular. As a result, summer crops of nee 
and maize have been in some places a mere 
15% of normal production. The dry autumn 
has similarly threatened the winter crop of 
wheat, and many farmers interviewed had 
already accepted this failure also. And 
following failure of late summer mustard, 
prospects look grim. 

It is not the place of this report to question 
, the reasons for such phenomena, be they the 
result of a freak year {as has happened in the 
past), or of global climate change. {Try 
explaining that to the farmers! ) The point is 
that there has never been a greater need for 
flexibility in agriculture: both to strengthen 
the roots of production-the soil--and to buffer 
it from the effects of variations in climate. 
Approaching Sufficiency 

Systems at the "Mother Farm" continue to 
increase in productivity with maturity. The 
fodder on this fragmented acre of land sup
ported the farm's  three head of livestock for 
several months when they were moved up 
from farm #2. Seed of valuable fodder tree 
species have been produced from the planta-1 tioM. Firewood production remains at around 
75% of domestic needs-still without cutting 
a single tree down. Four bee hives have been 
successfully established, and honey extracted 

from one of them. Vegetables are sufficient for domestic consumption, even considering 
the large number of visitors from KIFF 
projects in the hills and villages . .  Officer.-; 
frun1 the World Haak., v is iting Jajarkot for , 
research purposes, expressed surprise and 
admir.ition at the ( designed ) oasis . 

Another on-going problem, that of shortage 
of l iving and working space, and the frag
mented nature of the land, has been appar
ently solved by the decision to purchase the 
remaining acre for the cost of NRs 80,000 
( about S 1 9<l0) . Previously, the principle had been not to purchase more land < farms # 1  and 

With GMs that arc dug in before flowering, a separate plot of land needs to be set aside for seed production. This land should receive m�um attention in terms of fertility and m01sture. Plants should be more wide ly spaced than for traditional cropping ( oil, in  the case of mustard; mil l ing grain in the case of buckwheat, etc . ), which in tum are sown at 

Traditional Nepali house and te"aces of winier millet in the Lumle region. 
#2), following NECOS guidelines. However, a wider spacing than for GM use. Only a very when the opportunity arose once more to small amount of land is needed for seed , purchase, the decision was put in the hands of production, however. A well-composted and lhe recently formed KIFF woders' cooper.t- irrigalcd plot of 4 11q .m. can GM a crop on tive, who agreed to stop wages for up to three over 15 times this area. Virtually all fanns months in order to afford the imc:slment. have ample land for such use near stock sheds Subsequent establishment of what is a air- or at edges of fields; velvet bean grows verti-rently unproductive though •,aluablc pi� of cally and so requires no space at all. What property near the centre of the district capital, this implies for the farmer is that silk: can use will also lie in the hands of the cooperath·c. this technique without affecting traditional Small Livestock, Engine of Prosperity yield, thus GMs are an important low-risk Angora rabbits have been inlr:xiuccd to the strategy, used to supplement traditional crops. programme at farm #2, thanks to the cndca- Handicraft and Industry vours of beekeeping ex pert Mr. 1bapa, who In the weaving programme, a team of four has gained experience in their care and � quali��d weavers, ta_ught and led by weaving duction. Prized for their wool. angoras arc techn1c1an K:B.Gurung, now oversee training relatively easy to rear, and fit nicdy into a of a further six young women apprentices at pennaculture system, being used fur weed farm #2. Another woman has qualified after control, manure production. and al coonc seven months of apprenticeship, and now production of a very fine wool wflil:h can be works from home on a loom provided bv processed on KIFF's own looms.. Again. the KIFF. There remain one small (2 ft.) �d two objective will be to pro,idc lxc:cr.ting Sl0Ct large (5ft width) looms which can be carried. and training to local farmers. at dial to .KlFF has also hired the services of three coordinate wool produaioo b-.._-nog and local carpenter.I (Nep-.tli, misleree. meaning a 
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skilled craftsman. usual!.} with wood and/or 
stone). This was initially for a three-month 
"contract" to make loom:; and hcc hives. 
They also helpcd to build the flour mill and 
farmhouse at farm #2, and the weaving shed/ 
loom at Samaila. Increased reqm:sL� to place 
girls/women on weaving training arc hoped to 
be met by a contract which will suhsequenlly 
provide the lntinee wilh a luum. Timber is lo 
be supplied by the trainee and built by the 
KIFF misterees. In addition, the A.D.O. is set 
to place another order for beehives, so the 
misterces have had their contracts extended to 
at least a year, and arc definitely regarded as 
members of the team. It would, in fact, be 
good policy to have such skills on hand per
manently , to be involved with the progrdillme 
as a w hole. These three men have been 
acti vely involved in the KIFF staff team, now 
known as t he "KlFJi Workers Cooperative ." 
Cultural Programmes 

The (ktober ( K artik) full moon saw KIFF 
partake ;r, a l arge festival (Panch Purni mela) 
three Jay s  walk north of farm #2, near the 
northern vil lage of Sirpachaur, where KlFF is 
rnnstructing a drinking water system. Sixteen 
staff from fanns #1 and #2 (including weav-

! ing. lruit, and beekeeping staff) trekked up to 
l1y lhc ilag for KIFF. They look with Lhem 
the miniature loom which was demonstrated 
at the me.lo. On invitation by KlFF, a very 
old and traditional dance, (Kharo nach) was 
perfom1cd by 35 dancers from the village of 
Kurpa ( 2 hours south of Samaila), wielding 
swords, and shields made over 100 years ago 
from rhino skins. The dancers were given 
prizes of traditional clothes made from cloth 
woven on KIFF's looms at farm #2 and 
Samaila. Over 5000 villagers attended the 
meta. 

For the Tihar festival, 25 KIFF staff from 
the farm #1 and #2 area (Khalanga) took part 
in traditional song and dance (Bhaili ke/ni) 
around the bazaar, raising funds, rice, and 
festival fare from households.  In all. over 
NRs 900/- was raised, which was allocated 
towards repairing a local bridge. 
Conclusions 

The ethics, principles, and objectives which 
link the Permaculture movement worldwide 
also find their application in Nepal, we find 
through experience in Jajarkot The fruits of 
investing in local resources, strengthening the 
natural resource base and learning from 
indigenous knowledge are starting to become 
apparent. The natural p-ctttems of intercon- . 
nectedness of the parts towards sustainability 
of the whole, increa�ed yield through diver
sity, and increased opportunity to take a yield 
as a system matures are visible on many 
different levels. Just as a forest system 
grows, preserving moisture and nutrients, 
further species establish and the system 
diversifies in the improved situation, so does 
a correctly designed food system, emphasiz
ing perennials (and annuals within a perennial 
system). In the same way, the maturation of 
the K1FF programme has led to its diversifica
tion,;ben with minimum planning--rather a 

r 
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response to perceived human and ecological 
needs. 

Yet the positive and applicable results of 
the programme so far are working in the face 
of rapid ecological and cultural degredation. 
The climatic influences described in the 
introduction to this report require flexibility 
and adaptability to the changing situation. 
We may have lo slarl dealing with slrnlegies 
to fann in more arid conditions, for while 
annual average precipitation may remain the 
same, Jack of biomass to retain it in the soil 
causes an increasing proportion of surface run 
off, leaving the soil as if no rain had fallen at 
all (if any soil is left). Yet we know there are 
technical strategies to combat this, and they 
almost all involve trees.  Every outlook leads 
to the same conclusion-a sustainable agri
culture must be one which brings trees back 
in an intimate and productive mixture with 
ground layer crops. 

What the NECOS and KIFF progrdffiffies 
look to demonstrate is that by putting re
sources in the right place at the right time, we 
can achieve maximum result with minimum 

ethic behind and subsequent tlexible design of 
the programme is such that no one mistake or 
failure can halt it. Rather, valuable lessons 
arc learned which can assure future success. 
It is thus that Klrr· and NECOS hope these 
programmes can provide a model to save 
valuable time and resource; a model helping 
other pro�'TlUilllles to meet their objectives. 

As il was impossible lwo, or even one year 
ago to anticipate there would be 40 people 
working in such a way in Jajarkot, or that 
there would be a NECOS, so it is difficult to 
say that the programme is going "better (or 
worse) than anticipated," "ahead of (or 
behind) schedule;· or "according to targets." 
What we are seeing, however, is an increased 
local interest and active participation in a 
programme with objectives of securing the 
livelihoods of present and future generations 
through actively regenerating and enhancing 
natural resources and learning to Ii ve in 
harmony with the environment. 

Chris Evans 
NECOS Technical Advisor 
December 1 99 1  

Tropical pumpkins tolerate extremes of heat, moisture, a,uJ drought. 

Plants in Permaculture: Tropical Pumpkin 

· Franklin W. Martin 
Names: Cucurbita moschata, tropical 
pumpkin. 
Principal Use: As a squash-type, vita
min A-rich vegetable. 
Brief Description: Weakly perennial 
trailing or climbing vine, often reseeding 
itself, rooting at the nodes, with large (1  
ft. diameter) leaves, large yellow flowers 
that are either male or female, a firm, 
skinned, mottled brown fruit, spherical or 

pear-shaped, with thick yellow flesh, and 
a cavity with several hundred flat seeds. 
Climatic adaptation: Adapted, more so 
than any type of squash, to the hot trop
ics, very tolerant of heavy soils and 
excess rainfall as well as occasional 
flooding, prefering rich growing condi
tions, but still growing and producing 
something edible under poor conditions 
and some drought 

continued, page 47 --> 
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Vancouver Group Supports African, American Projects 
The Permaculture Trust Fund for Ecosystem Restoration 

The quetzal. a bird that lives in the moun
tains of Centrd.l America has been sacred to 
the ancient Maya as a symbol of liberty for 
thousands of years. The Quetzal Project in
volves fundraising under TIES charitable 
umbrella. and producing a poster of the 
quetzal. Six thousand copies will be distrib
uted to indigenous and environmental organi
L.aliuns for resale lq support the righls of in
digenous people worldwide . 

Turtle Island Earth Stewards (TIES ) 
recommend that every pennaculture design 
course taught in the North contribute to a Per
maculture Trust Fund to assist projects in the 
South and Middle East. 

TIES International is raising funds for PC 
projects in Ecuador, Mal i ,  and Rot�wana. We 
are receiving new requests for technical and 
financial assistance for pennaculture projects 
in the South each month. TIES International 
activities support indigenous peoples world
wide for ecosystem restoration, permaculture, 
social forestry. land reform, land tenure, 
trusteeship, and activities that deepen the 
spiritual connection between land and people. 

The Permaculture Trust Fund accepts 
donations for which Canadian and American 
c.;haritable rt:(;eipls are issued. The Canadian 
International Development Agency (CIDA) 
will match contributions 1 :  1, once $ 10,000 
arc raised for projects in Mali and Ecuador. 
Drops of Rain 

The Tamshek people of Mali were for
merly nomadic pastoralists following the 
camel caravans as they crisscrossed the 
Sahara and Sahel carrying dates and salt. In 
the past. the people managed to cope with the 
natural drought cycles by _moving from oasis 
to oasis. However, their nomadic life died 
with their animals in the 1 984 drought. 

This project was initiated in 1 985 by a 
Canadian woman, Dania Edwards, and is 
currently under the auspices of TIES. The 
Tamshek people entrusted their silver jewelry 
and leather crafts to Dania for marlceting in 
Europe and North America on their behalf. 
Proceeds from the sale .of the jewelry were · 
used cooperatively to establish a food garden 
and now will be used to bring a permaculture 
design team to assist the village: The aim'of 
the Drops of Rain project is to assist the 
Tamshek people to regain their former 
sustainable way of life. 
Permaculture Trust of Botswana 

It has become evident to some agricultural 
and reforestation communities within 

Pumpkin, continued from page 46 

Yields: 
Food: The easiest and most abundant 

food is tips of the vigorous branches, 
cooked as a green vegetable. Male 
flowers and flower buds. Young and 
immature fruits. Mature fruit. Seeds, 
eaten raw or toasted, ground as a meal. 

Other Products: The seeds can be 
extracted by pressure, grinding and 
gentle wanning, or with solvents for their 
oil. 
Suitability for special purposes: 

Shade: Grown on a trellis provides 
temporary shade. 

Botswana that there is an urgent need to care 
for the land. During the last 20 years uncon
trolled grazing of livestock and inappropriate 
farming techniques have had an adverse effect 
upon the local ecosystem. This has been 
complicated by the severe droughts that hit 
Botswana in the 80s. 

Between 80-85% of the rural population 
depend upon agricultural production for their 
livelihood-unfortunately, the poorest people, 
with the least access to public services and 
sources of income. However, they do have a 
wealth of traditional knowledge about their 
natural environment. Most are familiar with 
the uses of trees in agriculture, and for 
medicine, food, and fodder. 

Building on this knowledge, TIES sup
purls lhe Permacullure Trusl of Botswana in 
establishing a Pennaculture Training & 
Resource Centre in the village of Serowe. 

Both projects in Mali and Botswana com
bine new skills with the traditional values of 
indigenous cultures. Both projects deal with· 
people who have been alienated from their 
way of life and livelihood by desertification 
and mismanagement of traditional grazing 
lands brought on by encroaching civilization. 

The Botswana pennaculture design 
project is setting a model for what may unfold 
in Mali. Only when the holistic approach of 
pcnnaculture design is combined with tradi
tional values will the people of the desert 
regions of Africa and the world regain a life 
in harmony with their ecosystems. Any other 
approach to development is futile. 
Land Stewardship and Earthrepair 

Ancient Forest International in San 
Francisco; TIES, and other environmental 
organizations are raising $6 million to pur
chase 444,000 acres of primeval temperate 
rain forest in Chile in order to place it into an 
internationally administered land trust for the 
conservation of Chile's last major stands of 
the alerce, Araucaria araucana, a Southern 
Hemisphere giant which reaches 3500 to 4000 
years of age. 

The Oruchua Indigenous Permaculture 
Project. working with some communities in 
the Ecuadorian Andes. involves the acquisi
tion of degrdded lands for restornlion, and 
training land stewards in PC who would carry 
out and be the beneficiaries of this work
receiving life tenure to the lands in exchange 
for the restoration and stewanlship work. 
This work urgently needs to be done sinc.;e 
land degradation and land tenure are twin 
crises here in the Andes. 

Guif Environmental Emergency Response 
Team (GEERT) is concerned with the conse
quences of the ecowar fought in the Gulf and 
its global environmental consequences. Now 
that .the wells in Kuwait have been extin
guished, bioremediation is needed. Funds are 
needed to send pennacu!ture teams skilled in 
desert reclamation lo Lrnin local teams in this 
work. For information on the extent of the 
damage, contact GEERT c/o TIES. 

All donations are tax deductible in Canada 
and the USA, and are matched by other fund
ing sources $3 or $4 for every dollar donated. 
Full details on each project are available on 
request. With each donation you will receive · 
quarterly updates on the project'>. Help make 
the Sahel, Kalahari, and Middle East deserts 
bloom again. 

Send donations to The Pcnnaculture Trust 
Fund, c/o TIES. Box 39077, Point Grey RPO, 
Vancouver, Ish Bioregion, Vancouver, BC, 
Canada V5R 5X8. Donations may be charged 
to your VISA account Phone (604)736-922 1 
or Fiix (604)736-9221 .. TIES can be reached 
by e-mail at tiesvan @ web. TIES is inter
ested in linking with an Australian charitable 
society so charitable receipts can be issued to 
Australian donors. 

Erosion control: Makes a fair and (due to more seeds). The branch tips can 
rapid ground cover. be taken regularly, thus pruning the plant 

Alley cropping: Can be grown very and directing its growth. Male flower 
well as a crop in the alleys, or as a crop buds can be harvested at any time. They 
within the hedgerow. 

· are always abundant compared to female. 
Nitrogen fixation: No. The immature fruits are harvested as 
Multiple cropping: Very dominant in needed, and the brown, mature fruits can 

its growth habits, and thus does not per- be harvested and stored. Occasional 
mit small companion crops to grow well. insect and disease problems are usually 
Culture: Nonnally planted from the tolerable. Fruiting is poor under sub-
abundant and easily stored seed, but can optimal conditions. 
be easily planted from rooted branches. Toxic characteristics: Bitter forms may 
Needs a lot of space, either ground to · contain poisonous curcurbitacins, and 
cover, or trees to grow into. Hand polli- should be avoided. 
nation of female flowers early iri the Other: One of the most efficient food 
morning increases fruit numbers and size producers in the tropics, if fully utilized. 
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Introduction to Permaculture 23.00 
Bill Mollison w/Rene Mia Slay. (1991) I 98 pp. paper. illus. 
The basic argument for permanent agriculture honed to a keen 
edge by a dozen years' te!lching and thousands of demonstra
tions. How to feed and house yourself in any climate with least 
use of land, energy, and repetitive labor. If you talk permacul
ture, yon neecf this hook. Supercedes PC 1 &2. 

Permaculture: A Practical Guide for a 
Sustainable Future 40.00 
Mollbnn . ( 1990) 576pp. clqth. 450 illus. + 130 color photos, N. 
American re-print of The Permaculture Designers' Manual. 
Glohal treatment of cultivated ccosystem5. A resource for all 
lambcapes and climates. Includes global PC directory. 

The E}est of Permacu/Jure: A Collection 15.00 

Max Lindl!gger & Roben Tap, eds. (1986) 136 pp. paper. illus. 
Original work in building biology, urban forestry, land restora
tion, health, nutrition, energy. Real answers to hard questions. 

Crystal Waters Village: 
Conceptual Permaculture Report: 22.50 
Lindcggcr & Tap. ( 1989) 80pp. pap. illus. Advanced proposal 
for an agrkulnm1l economy at the 1st Permaculture village in 
Australia. Pioneering work. Limited edition. 
Village Owners Manual 1h00 
2nd ed. Nascimanere. (1990) 54pp. paper. illus. Nuts and bolts 
for the owner/builder. Passive solar design; bard-to-find info on 
rammed earth, sod roofs, pole construction, building biology. 
Subtropical focus. · 

Western Pennaculture Manual 14.00 
.David Brown, ed. 160pp. pap. illus. "A significant contribution 
to tht: devt:lopment and t:xplanation of pennaculturt:"-DRolm
gren. Pithy essays in ethics, ecology, design, technology, silvi
culture, animals- IO yrs work by tbe PC Assn. of W. Australia. 

Designing and Maintaining Your 
Edible Landscape Naturally 20.00 
Robert Kourik. (1986) 370 pp. paper. illus+ 19 color photos. 
Pennaculture fn tbe home garden. Mulch gardens, double dig
ging, root zones, intereropping, pruning, companion crops, 
natural pest control. Excellent diagr.uns, charts, species lists. • 

City Food: Crop Selection In Third World Cities 7.50 
Isabel Wade. (1986) 54pp. paper. illus. Efficient food produc
tion with limited resources. Treats many tropical fruits, nuts, & 
vegetables not familiar to N. Americans: cultivation, food 
values, planting calendars; common & botanic names & uses for 
more than 100 crops; extensive refe.rences. 

EcoCity Berkeley: Building Cities fora HeaJlhy Future 
Richard Register. (1987) 140pp. paper. illus. Valuable and vi
sionary view of Berkeley and lhe Bay area 25, 50, and 120 years 
in tbe future. Scenarios of ecological city transformation. Design 
for city regions. 11.00 

48 TIIE PERMACULTURE ACITVlST • #26 

~~~~~\l~!i~~~ltil!P~li! ~ 
Fewer Young Farmers: Soon to Be None?? 

From 1978 to 1987 the 
number of fanners under age 25 
droppe d by almos l 55%, am! 
farmers hetween age 25 and 34 
dropped hy almost 2.5%. At the 
same time, farmers over ai:e 65 
increased in nwnbcrs by 9%. 
Farmers age ~5 and over now 
make up 45% of the farm popula
tion. Perhaps even more alarm
ing is that fanners under age 25 
owned 49% less land in 1987 
compared to 1978, and farmers 
between 25 and 34 owned 30% 
less. By contrast, farmers over 
age 65 increased their farmland 
ownership by 36% ,_ Farmers over 
age 55 now own 55% of the 
nation's farmland while farmers 
under age 35 own just 6%. 

One of the most revealing 
studies conducted on this issue 
was the March 199 1 report by the 
USDA's Economic Re search 
Service, which showed that the 
net decline in farm numbers in 
the 1980's wa~ almost entirely 
due to lower numbers of people 
entering farming than to an 
acceleration of the number of 
people leaving. Specifically, 
there was a 29% decrease in the 
number of people entering 
farming between the years 1982-
1987 compared to the years of 
1978- 1982. In co ntrast., there 
was only a I% increase in the 
number of farmers who left 
agriculture in the crisis years of 
1982-1987 compared to the 
previous five -year period. This 
means that regardless of what we 
<lo lo help k.t:ep people: in farm
ing, the farm population will still 
drop substantially unless new 
farmers arc able to take their 
place. We could ban all forec lo
sures and we could stop all 
forced liquidations, but we would 
still have thousand s fewer 
farm ers. 

Even assuming no one leaves 
farming in the next fifteen years 
through foreclosure or other 
forced liquidation, we're facing a 
dramatic decline in the number of 
farmers if we don't immediately 
take action to help more people 
enter agriculture. 

But why do we =? Is this 
jus t an exercise in demographic 
analysis with little practical 
con~equc:nces? The Chic:C of lhe 

U.S. Census Bureau's agric ulture 
division recently said that the 
incn:a sini; age of fannc:rs and, by 
implicatio n, declining farm 
numt>ers, was "no danger to our 
abundant food and fiber supply ." 
Tragically, those who think as he 
does completely miss the point. 
There problems will have real 
effects on society. The quality of 
life in every rural comm unity in 
this nation is dependent on the 
number of people co ntributing to 
its economy, not on the amount 
of commo ditie s produced there . 
As one researche r state d: /'Every
one who has done careful re
searc h on fann size, residency of 
agricultural land owne rs and 
social conditions in the rural 
community finds the same 
relationship : as farm size and 
absent.:.! own ership increases, 
sociul conditions in the local 
community deteriorate ." 
Dean MacCannell , 1983 Back
ground paper to Technowgy, 
Public Policy and the Changing 
Structure of American Agricul
ture, Office of Technology 
Assessment, U.S. Congress, 
Washington, DC. Reprinted.from 
the newsletter of The Center for 
Rural Affairs, POB 405, Walthi ll 
NE68067. 

. USDA Crosses · 
Hawaii & Tennessef 
Passion Fruit 

Plant breeders at the USD A 
research station in Byron, GA 
have crossed a Southern native 
passionfruit(Passiflora 
incarnata) with tropical passio n 
fruit (P. edulis). The hybrid vine 
produces a richly aromatic fruit 
that makes a delicious juice. It 
may o!Ter citrus growers hard hit 
by frost an alternative cash crop . 
. The fr\lit MS not yet heen 

named official ly, but has been 
dubbed the "passion pop" from 
its parents, the passionfruit and 
the maypop. 

The latter, a weed in much of 
the Southeast, grows as far north 
as Maryland. It is a creeping 
vine with 2-inch long , gree n egg
shaped fruits which ripen in the 
late fall. Although edible, the 
pulp of the maypop holds but a 



,> 

-------------- ----·· · ---- · - --- -- --- -··r----------�----------pale shadow of its tropical cousin's sublime flavor. Passionfruit, known in Hawaii as lilikoi, is processed for a ','.ariety of juices. fruit nectars. and flavorings. First samples of the hybrid fruit arc about the size of apples. with skin color.., like lhe tropical species', ranging from yellow to green. dark maroon, and purple. A soft, cottony white rind surrounds bright, lemon-yellow pulp and a mass of thin black seeds. The improved temperate passionfruit is expected to reach markets in about two years. 

continued from page 2. 
right amount and correct formulation for the particular child; needs no manufactured equipment to produce, store, or dispense; requires no packaging or shipping; provides complete nutrition for· the first 6-1 2  months of human life; reduces the incidence of allergies and jaw and orthodontic disfiguring; and provides a variety of antibodies that fight infections of all kinds: (bacterial, v ira1, and protozoan). Yet, this fantastic substance, for which there is no substitute, is squanJereJ in favor of artificial breastmilks tmt are inferior in quality, expensive, require long manufacturing processes, that are !;Ubjecl to contamination at any number of points, must be packaged, shipped, refrigerated; must have special equipment to prepare and dispense, are more difficult to digest, and provide no antibodies. 
Shirlee Seaborne Keller 1441  F St. Woodbridge, VA 2219 1 - 1645 
P.S. Thank you for publishing ''The Politics of Diversity," by Vandana Shiva. It is illwninating. I'm sending it on to my pen-pal in Russia. 
The Natives Return to Idaho 
Dear Permaculture FrienJs: I learned of your organization from Permaculture-A Practical 
Guide to a Sustainable Future by Bill Mollison. Although currently residing in California, I have lived in Idaho and plan to return this year. My project is to .incorporate native perennials, as well as any necessary exotics, in permaculture designs at one or more sites in Idaho . .  Some of 

"A Composting 
Bibliography" 

Listing 25 Books. v i<leos� periodicals. training programs, pamphlets and maga1.ine articles of key interest to compostcrs on every scale: backyard to municipal authority is available for $ 1 .00 from: Compost Patch, 306 Coleridge Avenue, Altoona, PA 1 �2. All titles and many more arc in their library; several arc available for sale. 

these species, such as camas Camas
sia quamash, I am able to cultivate here in California. Some other aspects of Jiving system design, such as catchment, composting, and guilds I am also able to practice and prototype here in California. I wish to establish contact with like-minded groups and individuals for mutual assistance and support. Specifically, I have a cWTenl interest in sharing and compiling: - directory and inventory of native edible species - sources for seeds of edible, forage, wildflower, and other native species - contacts with existing eco-site projects - lists of lands and villages awaiting permaculture intervention - permaculture settlement recruiting networks. 
Russell E. Blalack 108 1 Milky Way Cupertino, CA 9501 4  408-996-9750 
Garden Master Off the Air 
Dear Peter: Thank you for publishing my essay on the root maggots. I liked the section titles that you added. I also felt most honored to share company with other fine articles. I will enjoy distributing this excellent publication to friends who are not otherwise acquainted with it Just a slight correction. My radio show has been suspended until I have more money for bridge tolls and gas. It is a long drive to the radio station. I am currently working on a book of gardening essays based on my radio programs. The best thing about the program was that it cultivated the habit of careful observations. It encouraged me tO look Carefully at I my garden, and friends' gardens, and make notes about what I was seeing on a regular basis, usually weekly. I consider myself to be an inhabitant of the Columbia Pacific bioregion--where the mighty C'.olumbia River ( draining 1/3 of a con ti-. 

EcoCity Conference 1990: 
Report of the lst lnternational Conference 7.00 Chris Canfield, ed. Urban Ecology. 1 28 pp. pap. illus. 1 50 presenters on 80 topics. Communities, design, transport, workplace, wilderness, cohousing, recycling, cultural models new towns-a feast of examples. Directory of resources. 

The Man Who Planted Trees 1.00 Jean Giono. ( 1985) 56pp. paper. 20 woodcuts. An inspiring and timeless story beautifully illustrated by Michael Mccurdy. 
The Redesigned Forest 13.oo 

Chris Maser. ( 1 989) 236pp. paper. illus. An ecologically informed and thoughtful critique of modem forestry, Maser's 
wide-ranging inquiry is an attempt to see the forest whole. 

The Forest Farmer's Handbook: 
A Guide To Natural Selection Forest Management 7.00 
Orville Camp. ( 1 984) 72 pp. paper. illus. How to make a liv
ing as a woodcutter: forest structure & health, harvest practices, 
access roads and equipment, social , legal, and economic aspects 
of sustainable forestry by one who has pioneered the field. 

Dwellers in the Land: The Bioregional Vision 13.00 
Kirkpatrick Sale . ( 1 985) 2 1 7pp. paper. A sourcebook for much 
of the current bioregional movement. His vision of community
hased governance, eloquently stated, points to a new paradigm 
for politics appropriate to perrnaculture. A pleasurable read. 

Directory of Intentional Communities 16.00 
Revist:d ed. ( 1 99 1 )  326 pp. paper. illus. More than 350 North 
American and 50 Intl. communities, 250 aJtemative resources, 
35 articles on community l iving. Comprehensive, exciting 
survey of a maturing movement for cultural transformation. 

International Green Front Report 1.00 
Michael Pilarski, ed. ( 1988) 1 96pp. paper. illus. A world
around guide to resources for serious pennaculture & reforesta
tion work. Short reviews and addresses for over 1 ,000 publica
tions & groups from one of Pennaculture's best-read activists . 
This book is an t:ducation! Valuable sections on tree crops, arid 
lands, 4tl1 World work and economic plants for the Pacific NW. 

Tree Crops: A Pennanent Agriculture 20.00 
J. Russell Smith ( 1 987) 408pp. paper. illus. Reprint of the 1 950 
ed. with a new intro. by Wendell Berry. First published 1929, 
and still radical more than 60 years on, Smith's seminal work 
remains unsurpassed, essential, and too little heeded. His pro
posal for ''two-story agriculture" is massively researched and 
equally entertaining. One of tbe great books of this century. 

Cornucopia:·A Sourcebook of Edible Plants 35.00 
Stephen Facciola. ( 1990)678 pp. paper. Lists over 3 ,000 spe
cies with all commercially available named cultivars, sources of 
seed, plants, descriptions, uses, cultural notes, food products; 
indexed by COilllilOD name, families, and genera. A monumen
tal work useful to every designer and gardener. 

Prices subject to change 
Add 10% shipping to all orders, minimum $2. 

Tennessee residents please add sales tax. 

The Permaculture Activist 
Route 1, Box 38 

Primm Springs, TN 38476 
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Back Issues of 

The Permaculture Activist 
[, J July '85 J>ermaculturc In Oz I, 2 Nov.'85 Fruit & 1'.'ut Trees 
II, I I ch. '8<, OarJ,·n Dc,ign 
II, 2 Ma) '~6 IPC 2 & PC lx·sign Cour.;es 
II, ~ Aug. '86 Int'] PC Conference Program 
II, 4 :-.;ov. '86 Conference \.\'rap -up #I 
Ill, I I'd,. '8 7 Conference Wrap-up, #2 
Ill, 2 May '87 PC Restoration of Wild Lands; Design for Sacramento Farm 
111, 3 Aug. '87 Annual Planting Cycle Ill. 4 Nov. '87 Trees for Life 
1v·, I !'ch. '88 Marketing PC Products; Bamboo; Home Wastewater Treat 
J\',2 May '88 Urban-Rural Links:F,conomics & Community Development 
JV,3 Aug. '88 Social Forestry; Gabions; Jap. Org. Ag.; Prodc/Cons. Coops 
JV. 4 Nov. '88 Multi-Story Tree Crops:Grecning Dom. Repb, Runoff Gdns 
V, I Fch. '89 Pcnnaculturc:A Designer's Manual, Tree Bank, Water in PC 
V, 2 \fay '89 Plant Guilds, Roof Gardens, Small L1veslock 
V, 3 Aug. '89 Rainforest Conservation in Ecuador, Gaia, Weed Gardens 
\'. 4 :-.:ov. '89 PC ])efs, Water Conservation, Small Dams, Ponds, Keylinc 
\' I, I l·~h. '90 Household Greywater Systems, Sor! Imprinting 
VI. 2 \foy. '90 Inscctary Plant~; more Greywatcr; Land t:se for People 
\ i, , ,\11~~- '90 Forest, &Atmosphere; Call.:hment; :'sepal; Pond n~.,.ign 
\ I 4 \:m '<lO !:rhan P('flllaculture: Ecoci1y ,onf, Soil Detox, Sulmrbs&PC 
#23 \la\' '91 Politics of Diversity: Greenhouse ~t Gdn; PC in Nepal 
111.-l O,:i '91 Creativity in Design: faamples; Index Issues #1 -23; 
/125 Dn ·. '9 1 Design for Community: CSA's. Restoring Forest; Gdn. F,col. 
/121• \,fa) '91 Soil, Our Past, Our Future: Fertility, Worms, Cover Crops 

$4 each ppd • 20% discount on S+ • Complete Set $75 
The Pennaculture Activist 

Route l, Box 38 
Primm Springs, TN 38476 USA 

L<'llcrs. contmucd from pg. 49 

ncnl) nw,·1s 1lw vasi Pacific (covering 
1/3 ur 1hc phmcl with sea water). 

l'en11aculu1rally, 
I.lain,• \1ycrs 
< ,ardcn Master 
5l! !:den Lane 

I Roshurg, WA 98643 

I 
Pea('(' Corps Learns Perma('tllture 

Dear Permaculture Activisls. 
We rccenily participated in the PC 

Design Course at Central Rocky I !\1ountain Pcrmaculture Institute. -
Now, as we ready ourselves mentally 

I and physically for the J>eace Corps 
experience, we feel that permaculture 
has been an extremely helpful part of 
our prcparJtion for work in less 
developed countries, as well as for 
sustainahle living in general. Some 
official Peace Corps training pr0-
grams already incorporate permacul
ture. We would like to see it become 
an in leg, al pru1 uf every Peace Co,ps 
training program. 

Presently Mac is en route to Mali 
where he will be working in the 
Agriculture/Small Gardening 
program putting permaculture into 
action. He will keep us informed of 
hi s progress and his permaculture/ 
Peace Corps work through a series of 
articles that will appear in forthcom
ing issues of the Activist. 

We would like to hear from those 
of you who arc interested in estab
lishing permaculture as a Peace 
Corps strategy, or who have actually 
worked to these ends. We can use 
the Activist as a forum for circulating 

this information, or you can write to 
!\1ac or Jennifer directly at the 
addresses below. 

P.C.T. F,dward L. "Mac" Mc Key 
Corps de la l'aix Americain 
BP 85 
Bamaco, Mali, West Africa 

Jcnnift.'t' Hoffner 
7600 S.W . 16'> Street 
Miami FL 33157 

M · R · I 

~ 
MOUNTAIN ROSE 
I N S T I T. U T E 
for LOCAL SELF-RELIANCE 

/11 flit htar/ of Me11doci11o's 
beautiful North Coast 

FARM TOURS• CONSULTATIONS 
OVERNIGHT ACCOMMODATIONS 

HORTICULTURAL RETREATS 

• 
707 · 937 · 2506 

26100 ALBION RIDGE RD. 
P.O. BOX 212 

ALBION, CALIFORNIA 95410 
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CLASSIFIEDS 
Classiried Ad Rates: 20¢/word , $5.00 
minimum, advance payment required . 
Send ad copy and payment to: 

The Permaculture Acti, •ist 
Rt. I, Box 38 
Primm Springs, TN 38476 

Free 25-word ad with subscription. 

Hot off the press! Technical Bulletin 
on Gap Mtn. PC "Mouldering" 
Toilet. Desc,ibe s basic functioning, 
design considerations and construc
tion details for cold climate privy. 
$10 ppd from 0-dVC Jackt,, 9 Old 
County Rd, Jaffrey NH 03452. 

Florida and sunbelt vegetable garden 
ing newsletter. Practical, nonchemi
cal methods for gardeners where 
summer is our off-season. Sample 
copy and informative brochure SJ.00. 
Sundew Gardens, POB 214, Oviedo, 
FL 32765. 

The Fu1ure of Progress, essays by 
em,ironmcnUdevelopment thinkers 
and activists, including V andana 
Shiva, Edward Goldsmith, Martin 
Khor, and Helena Norberg-Hodge. 
Challenges the Western notion of 
progress that underlies the current de
velopmen t debate. Imposing a single 
industria l monoculture around the 
\\-Orld will; they argue, inevitably 
lead to increasing social and environ
mental bt..-•kdowu. Only U) r""p«t
ing cul tural and biological diversity 
can we move toward truly sustainable 
and equitable patterns of living. 
Book. 230pp, $8. Video, 30 minutes, 
$20. International Society for 
F.cology and Culture, PO Box 9475, 
&rkeley, CA Q47()(). 

SICJppmg Srones is a non-profit 
children's quarterly that encourages 
cooperation, creativity, and celebra
uon of cultural, linguistic, and 
ecological ricliness. Submissions 
\\-elcome in all languages . Subscrip 
tions: SI 5/yr ($20 institution s), 
Sample S4. Write POB 3939, 
Eugene, OR 97403. 

Portable Dwelling lnf0-lcttcr: about 
living in tents, yurts, domes, trailers, 
boats, remote cabins, other mobile or 
quickly-made shelters plus plans for 
simple low-cost low-impact comforts 
and conveniences. Sample $ I. Box 
190-pa, Philomath OR 97370. 

Help save sacred, magnificent Mt. 
Shasta. threatened by ski-condo 
development Send donalious, write 
for ncwsleltt.-r: SMS, POB 1143, 
Mount Shasta, CA 96067, Michelle 
Berditschevsky 916-926-3397. 

Rural New Jersey town with new 
environmental administration wants 
ideas, proposals, etc. for appropriate 
Pennaculture Development, perhaps 
along lines of Village Homes in 
Davis, CA. Write John Mack, 339 
Rileyville Road, Ringoes , NJ 08551. 

Proposal tor permaculture arts 
exhibiuon-"llluminated Principles 
and Abundance" at East Hawaii Cul
tural Center Gallery. Need permacul-
1urc design slides, art, photos, poetry 
and other \\rilings, performance tapes 
and descriptions. Please send sample 
works to Malic Rea, I 92 Maw1a Loa 
St., Hilo HI 96720. For more inform
auon call l'lorence Karlik 808-966-
9298 or fa yn Moss 808-259-9729. 

- F~d~seed)):.: :.o:-:. j 

L'nusual, disease resistance fruit and 
nut trees and organic fruit and nuts. 
Send SASE to Burnt Ridge Nursery, 
432 Burnt Ridge Road, Onalaska, 
WA 98570. 

:'salurJl LcgaC) &eds: omam~nt.il 
g= •• fl<Mers, wildflowers and 
.,.estem alpines, groundcovers, trees 
& shrub s, hooks, etc. Our service is 
very fa,t Wt" 'lt'nd everything 0111 
l'irst Class \fail . Often we can have 
the seeds to )OU within a week of 
ordering . Write R.R. 2 C-1 Laird, 
Armstrong, BC', Canada VOE I BO. 

~ - ln:~~J)S~_.: .. 7 
Learn permaculture, greenho use 
techniques and !ugh alutude market 
gardening at Jerome's Organics. Ex
cellcnl library, pristine mountain set
t mg, PC dc~1gn course, worksho ps, 
ovcrsc-Js projects, media, and inter
national net\\-oriung. Central Rocky 
Mountain Permaculture, POB 631, 
Dasalt, CO 81621, 303-927-4158. 

Springside Farm seeks interns who 
desire experience in small-scale 
fanning, \\-ildcrafting, structures, 
solar and water p<>\\er. Contact 
Randy Kempa, RR2, Box 165, Gays 
Mills. WI 5463 I. 608-872-2523. 

Ou-fann n,,..;areh. Ohio State 
University, Sustainable Agricu lture 
Program seeks five summer research 
interns to work with fanners and 
<"Xplore other aspects of farming . 
Also-
Organic farming skills. Ohio Eco
logical Food and Farm Assn. seeks 
people to serve in its apprentices hip 
pro&'l'ftm, involving farm work in 
exchange for room, board. and 
knowledge. Both contact: Kamyar 
Enshayan, Dept of l::ntomology, 
1735 Neil Ave., Columbus, OH 
43210 (614)292 -3786. 

Work n- .. i.11niu;> '_._:_•.: .. ',·'_•.··•.:.•:,JI "t''f"",, ., •·•:• •, ,,.,.·::•,,::,.,{: . 

AgriculturaVeducalional project in 
Oaxaca, Mexico, needs PC 
des1gner{s). Titiny acres of foothills, 
cornfields, cliffs, and creek are wait
ing for an overall plan before the ma
jor "ork begins. University credits 
available. Spanish studies on site, or 
in to\\-n at institute (20 min. away). 
We will supply all facilities for the 
initial team. 111.is is a challenging 
opportunity for someone seeking 
""'i. in a ,ub-trnpiL-al settiug. A 
long-term relationship with the vil
lages, cvcnwal trade school, and PC 
project will be possible . Please send 
short resume to Anthony Raab at 
2834 N. Shore Rd., Bellingham, WA 
98226, or call 206-671-7241. 



I -- -- - �-- --- ---- --------- ·--- ---- � -- --- ---·------ ---- ----------- - - - · --···----- . -- ·1 

Environmental Education Fann Manager for Mountain Rose Institute, located on the beautiful North Mendocino Coast, a highly diverse smal l  organic farm and pt,-rmarnlture demonstration open to the public for tours, consultations,  retreats, and seminars. Only positive energetic people need inquire. Couple with fanning/gardening skills preferred. Desire to teach and work with people a must. Salary commensurate with experience. Great opporlunily lo make a difference and to touch and inspire others. Reswne to Michael Rose, lvlRI, POB 2 12, Albion, CA 95410 .  707-917-3 544. 
Demonstration center coordinator. Retired person or independent means. Appropriate Technology expertise. Garden Space. House with option to buy. Write Albert J .  Fritsch, ASP!, POB 298, Livingston, KY 40445. 
Ozark Organic Growers Association seeks a marketing manager for organic food co-op. Call or write the Association, PO Box 1 2 1 1 , Fayetteville, AR 72702. 50 1 -521 -0206. 
Head gardener to manage 1 - 1 ,'2 acre organic garden, document research in organic raised bed vegetable, herb, flower, fruits. Teach organic gardening, sustainable living/farming. Coordinate, supervise volunteers; develop resean,h; cooperate with staff, interns, project groups. Room/board plus $250/month. Contact George Goodwin, Aprovecho Institute, 80574 Hazelton Road, Cottage Grove, OR 97424, 503-942-9434. 
Builder/maintenance person. Skilled, experienced, sensitive craftsperson. Design, construct, coordinate, build structures; maintain/improve existing structures; demonstrate efficient resource/energy use. Create aesthetically sati�fying Jiving/work spaces; use alternative/recycled/homeJ?roduced materials. Room/board plus $250/month. Contact George Goodwin, Aprovecho Institute, 

80574 Hazelton l{oad, Cottage Grove, OR 97424. 503 -942 9434. 
- --- ----- - ---

Ta bard Farm, a certified organic farm, offers food, lodging, and stipend for workers for 1 992 season. Contact: Susan Peterson, c/o Tabard Farm, Route I, Box 2444, Middletown, VA 22645 (703 )869-58 15. 
Bio-dynamic COiHiHUiiity-supported Colorado farm needs enthusiastic, responsible person to help with field work, foo<l preparation, and fo,xl oreservation. Three to six month �ommitment. Room & board & $200/ month provided. Contact Bailey Stenson, 2820 West F.l i 7aheth St, Ft. Collins, CO 8052 1 .  303-482-3448. 
us�#�i����••gi&#�I�&] 
For sale: Viable, highly reputable, fully equipped Montessori Preschool in Santa Fe , NM. 505-984-85 17 .  
t i $��U9iWi'i�� :: I 
Experienced horticulturist seeks position on NW farm or intentional comnmnity. Prefer western OR or WA. B.S. Agriculture, former Santa Cruz Farm and Garden Project apprentice. Expe1ienced in wholesale marketing, greenhouse care, fruit crops, entomology, general farm maintenance (welding, diesels, etc.), and gardening instruction. Interested in agroforestry and draft animal applications for Permaculture. Please write: Garth Kahl, 108 Schuyler Pl. Ithaca, NY 1 4850. 607-273-2469. 
Recent grad/landscape architect seeking position: urban design, regional planning, house and garden sympathetic to pennaculture and biodynamic activities. Write or call Irene Cherchuck, POB 566, Gordonsville, VA 22942, 703-832-3440. 
kc-c-c-c-c-c-c-c-c-c-c-c-c-c -, c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c- c-c-c-c-c-c-c-c'c-c-c-c-c-c-cl 

I : ��,mmfll:/ : :: : I 
6-acre permaculture jungle. Minicommunity seeking raw foodist, 

agriculturally active, mutually satisfying, preferably female landmates. Contact us c/o: Frcdy Morse, POB 2 1 69, Pahoa 2 1 69 ,  Pahoa, Ill 96778 .  808-965-6069. 
Have site (6 acres), protracted observations (22 years stewardship here) and evolving permaculture design and processes. Need more fl1Uscks to hdp with PC .installation. Come live in the countrv and learn self-sufficiency skills. l�all or write for more details. David an<l Elaine Myers, 58 Eden Lane, Rosburg, WA 98643, 206-465-2577. 
- ----------- ---- - - ---- ----------

The Kan iksu Project - intentional community. Sun, water, wind and wood power. Private and shared spaces. 20 page prospectus $1 .00. Timothy McClure, POB 849 Glen Ellen, CA 95442. 
Narnaste: 5 apt 's, 40 acres for permaculture landtrust, co-housing. Currently serving gardens with water purification locally. Nama&te Green, R2 Box 578, Peacham Road, Barnstead, NH 03225, 603-776-7776. 

Harmony Gardens, Houston, TX. Permaculture design for homes and gardens. Organic garden designs by Justin Allison. Architectural designs by Ethan Glass. Call 7 1 3-225-9234. 
ELI1N Permaculture Design Associates offers permaculture design and consulting services in all regions. Contact: Dan Hemenway, 778 1 Lenox Av. Jacksonville FL 32221 USA for details. 
The Ecosystems Design Group. Comprehensive Permaculture Design, consulting, and educational services creating sustainable, lifeenhancing homes, home grounds, farms, and communities. For more information, contact Chuck Marsh, POB 1 488,  Highlands NC 28741 . 

Free Classified Ad for Subscribers. SUBSCRIPTION FORM 

Phone 704-526-3535 .  
The Sierra Club, Moku Loa Group offers newsletters, hikes, service trips, educational programs and conservation activism for all levels of interest and experience. For more information, \\1rite: Sierra Club, Moku Loa Group, POB 1 1 37, Hilo, HI 9672 1 .  
S.W. France Permaculture farm, healing center, and arts eco-village. Internships an<l pay ing visitors ,md courses. Domainc de ]\fagot, Vabre 8 1 3 30, France. Phone 63-50-48-02, Fax 63-50-48-42 
Spain, Andalucia accommodation in mountains, beautifui valiey, orange and olive groves, near Granada and sea. Mr. Lelliott, Apartado Nr. 80, Orgiva I 8400, Granada, .Spain. 

r-:: PERMA 
culture 

INTERNATIONAL JOURNAL 

on the cutting edge 
of sustainable development 
around the world 

each Pennacullure Intl Journal gives you 52 pages packed with Information, updat...., reseerc;h findings, predlcal tips, inspiring stories, and news from the fonofront of global earthrepair 
Subscription Rates 

1 year (4 issues) @ US$20 
2 years (8 issues) @ US$37 
Single issues $5.00 ea. ppd. 

Back Issues available 
118-24, 26-35, 37-42 
1 0%discount on 5+ 

Available in North America from-The Permacullure Activist Route 1, Box 38 Primm Springs, TN 38476 

A bonus to subscribers: one free 2S-word 
classified ad (or $S.00 off any ad) .  Send 
your ad with subscription payment or use 
bonus later. Add 20¢/word over 25 words. 
Use this form to send in a classified ad even if 
you are not a subscriber. Write your ad here: 

I want to subscribe to The Permaculture Activist and work to develop an ecologically 
sustainable land use and culture. I will contribute as follows (please check one): 

• • • E N T E R  G l f' T  S U !l S C R I P T I O N  H E R E * * *  

D $ 16  - 1 year / 4 issues (U.S., Canada, Mexico & Central America) 
D $ 12  - 1 year gift subscription with regular subscription entry or renewal 
D $39 - 3 yrs / 12 issues (U.S . ,  Canada, Mexico & Central America only) 
D $20 - 1 year overseas via surface mail ($2S via air) 
D $5S - 3 yrs overseas, surface mail ($70 via air) 
D $3S0, Lifetime Subscription ($500 overseas) 

One dollar of each subscription-year goes to the Tree Tax fund for reforestation projects. 
Please type or print in pen the information below. 

Send this form with your check or money order payable in US dollars to: 
The Permaculture Activist, Subscriptions, Route I, Box 38, Primm Springs, TN 38476 

NAME PHONE 

ADDRESS 

- - - - - - - - - - - - CITY STATE POSTAL CODE COUN1RY 

I I ! 
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209-946-2377, Fax / 3086. Details issue #25.  MS ! 6  Maleny, Qld 4552,  Australia. pg. 42. 
, June 31- July 4. Permaculture Design Course. September 15-27. Kathmandu, Nepal. PC ! - - - -- ----- -- --- - Crystal Waters Village, Qld, Australia. Jeff Design Course. NECOS, POB 3724, Kathmandu, 

May 8-24, 1992. Pennaculture Design Intensive. 
Cornudella, Spain. Elfin Pennaculture, 778 1 Lenox Ave., Jacksonville, FL 3222 1 .  
May 15-16. Lamma Island, Hong Kong. Semi
nar: Business and Environment in the Year 
2000-What is the Next Step'! Permaculture Asia Ltd. ,  1/F, Lot 1 969, Tai Wan New Village, D.D.3 Lamma Island, Hong Kong. Ph: 852-9820703, Fax /-982 1 452. 
May 17-31. Permaculture Design Course. Crystal Waters Village, Qld, Australia. Jeff Michaels. Box 52 Crvstal Waters, MS ! 6  Malenv 4552 Qld, Australia. pg. 42. 
May 17-24. Camp Stewart, Kerrville, TX. 
Turtle Island Bioregional Congress V. Contact Gene Marshall, PO Box 1 40826, Dallas, TX 752 1 4. (2 1 4) 324-4629. 
May 23-3 1 .  Navajo/Hopi RPservation, Northern 
Arizona. Permaculture Design Intensive. Tucson B ig Mountain Support Group, PO Box 26 195 ,  Tucson AZ 85726. (602) 745 -7875 . pg.43 . May 27. Bas..�, AR. Field Day: Efficient Mecha
nisms for Small f'arm Organic Horticultural 
Production. Cave Creek Growers, Eric & Beth Ardapple-Kindberg, HC 32, Box 40, Bass, AR 72655, (501 ) 434-5265. pg. 39. 
May 28-31.  Townsend, T'.'I. Second Annual 
Continental Conference on Social Ecology. Contact Lee Williams, Dept. of Sociology, Univ. of T('r,n. 901 '.\1cClung Tower, Knoxville, TN 37996-0490. (6 1 5 )  522-3975 .  
May 30-31.  Basalt, CO. Introduction to Permac
ulture. CRMPC. POB 63 1 ,  Basalt, CO 8 1 62 1 .  ( 303 ) 927-4 1 5 8 .  pg. 4 1 . 
May 30-31. Salina, KS. Annual Prairie Festival: 
Learning !tom the Land. The Land Institute, 2440 E. Water Well Rd., Salina, KS 6740 1 .  
,June 3-17, 1992. West Lima, WI. P C  Design 
Course. Conla<.:i Friends of lhe Trees, POB I 064, Tonasket, WA 98855 .  (509)476-3678 or Jana fortier, Dept. of Anthropology, Fond du Lac, WI 54935 .  (4 1 4) 929-3602w, (608 i 256-3 1 40h. pg. 3i .  
Junl' 4-7. East Lansing, MI.  Diversity in Food, 
Agriculture, Nutrition and Environment. Held at Michigan State l1niversity . Contact: Lawrence Busch, nl'pm1men1 of .Sociology, Michigan .State University, East Lansing, MI 48824- 1 1 1 1 . 
June 13-August 9, 1992. Monadanock Region, 
SW Nt>w Hampshire. Five weekends Permacul
ture Design Course and Residential Program. Gap Mountain Pcrmaculture, 9 Old County Road, Jaffrey, NH 03452 .pg. 38 .  
June 17-30. San Cristobal, NM. Permaculture 
Design Course. Lama Foundation, Box 240, San Cristobal, N'.\1 87564. (505) 586- 1 269, M-F ! Oam-12noon MDT. pg. 40. 
June 19-20. World Conference on Solar Cook
ing: l'se and Technology Worldwide. Univ. of 

( Tlie Permaculture Activist 
i Route 1 ,  Box 38 
! Primm Springs, TN 38476 USA 

ADDRESS CORRECTION REQUESTED 
Forwarding & Return Postage Guaranteed 

52 THE PERMACUL TURE ACI1VIST • #26 

Michaels, Box 52 Crystal Waters, '.\1S l6  Malen)� Nepal. Tel: 977- 1-2 1788 1 ,  fax/-225277 . pg .  43 . 4552 Qld, Australia. pg. 42. September 18-20. Spring Mills, PA. Weekend 
June 22-August 14. Davis, CA. Summer Course: Introduction to PC. SASE to Dancing Green, PO 
Introduction to Sustainable Agriculture Sys- Box 1 57, Cochranton, PA 1 63 1 4. pg. 39. 
terns. Mark Van Hom, Student Experimental September 19-30. Warren, TN. Permaculture Farm, Dept. of Agronomy, UC- Davis, CA 95616 .  Design Course. Contact: Chuck Marsh, Bountiful (9 1 6) 752-7645. Gardens, POB 1 488, Highlands, NC 28741 .  (704) 
June 27-July 3. Southeast Alaska. Voyage: Deep 526-3535 .  pg. 42. 
Ecology and Ecological Wisdom with Dolores September 27-October 10. Basalt, CO. 6th 
LaChapelle. Resoum, lnslilule, 6532 Phinney Annual PC Design Course. CRJviPC, POB 63 1 ,  Ave. N, Seattle, W A  98 1 03 .  ( 206) 784-6762, Basalt, CO 8 1 62 1 .  (303 ) 927-4 158 ,  pg. 4 1 .  
,July 7-21 .  Okanagan Valley, Eastern WA. PC October 9-12. Central New England. 7th Anni. 
Design Course. Friends of the Trees, POB 1 068, Eastern Permaculture Conference. Contact: Gap Tonasket, WA 9885 5 .  509-476-3678.  pg. 4 1 . Min . PC, 9 Old County R<l, Jaffrey, NH 03452. 
July 10-12. Bloomington, IN. 3rd Annual Planet (603) 532-6877. pg. 4 1 .  
Fest. EPBX, POB 1 328, Bioomington, I N  47402. October 18-31. Tum Tum, WA. Permaculture 
July 13- 17. Crystal Waters Village, Qld, Anstra- Design Course. Contact Larry Santoyo SLS 
lia. Advanced PC Workshop: Design of Human Environmental Planning, 5620 N. Kolb .Rd., 
Settlements. Trudi Lindegger, Lot 59, Crystal Tucson, AZ 857 1 5 .  (602) 577-6378. Waters, MS 1 6  Maleny 4552 Qld, Australia. pg. 42. October 19-23. Turrialba, Costa Rica. Confer-
July 20-26. Crystal Waters Village, Qld, Austra- euce: Erythrina in the New and Old Worlds. 
lia. Advanced PC Design Course. Trudi Lin- Contact: Donald L. Kass, Suite 1 68 1 ,  POR 0252 16 ,  degger, Lot 59 ,  Crystal Waters, MS ! 6 Maleny, Qld Miami, FL 3 3 1 02-52 1 6. 4552, Australia. pg. 42 . October 30-November 2. Friday Harbor, WA. 
July 26-August 8. Eastern Pennsylvania. Voyage: Salmon of the Heart with Tom Jay. 
Pcrmaculture Design Course. Patty Ceglia, Contact Resource Institute, 6532 Phinney Ave. N, Human Habitat, 34 Swan St., Lambertville, NJ Seattle, WA 98 103 .  08530 .  ( 609) 397-0506. pg.  38 .  October 30-Nov. 8.  Near Jacksonville, FL Ten-
August 8-21 .  Cortes Island, BC Canada. re Day re Design Intensive. Elfin Permaculture, 
Design Course. Linnaea Farm, Box 98, Mansons 778 1 Lenox Ave., Jacksonville, FL 3222 1 .  Landing, B C  Canada V0P !KO. Liz Richardson November 1-14. Permaculture Design Course. (604) 935-6370 or Victoria Srnitl1 (604) 935-64 1 3 .  Crystal Waters Village, Qld, Australia. Jeff 
August 9-22. Skagit Valley, WA. Permaculture Michaels, Box 52 Crystal Waters, MSI 6  Maleny 
Design Course. Larry Santoyo, SLS Environ- 4552 Qld, Australia. pg. 42. mental Planning, 5620 �"- Kolb Rd., Tucson, AZ November 6-8. Cornwall-On-Hudson NY. 857 1 5 .  (602) 577-6378. Greenhouse Workshop at The Grail. 'CRMPC. 
August 17-21. Silverton, CO. Dee.p Ecology Jerome Osentowski, POB 63 1 ,  Basalt, CO 8 162 1 ,  
Workshop. Contact Max Oelschlaeger, Center for (303/ 927-41 58 .  pg. 4 1  Environmental Philosophy, POB 1 3 526, !Jniv . of Novl'mber 11. Jaffrl'y, NH. Grl'l'nhou� Work-No. Texas, Denton, TX 76203. (8 1 7) 565-3 3 3 1  or shop at Gap Mountain. Jerome Osentowski, POB Dolores LaChapelle, Way of the Mountain 63 1 ,  Basalt, CO 8 1 62 1 ,  303-927-4158 .  pg. 4 1 .  Leaming Ctr, POB 542, Silverton, CO 8 1 433 .  November 14. Memphis, TN. Introduction to (303) 387-5729. Permaculture. Clark Buchner, 975 N. Graham, 
August 21 -30 . .Jaffrey, NH. Permaculture Memphis, TN 3S l22. (901 ) 323-6947. pg. 43 . 
Design Intensive. Contact Gap Mountain PC, 9 November 16-18, 1992. Selma, IN. Permaculture Old County Rd, Jaffrey, NH 03452. Workshop at the Emissary Community. 
August 21-30. West of Grand Rapids, Ml. Ten- CRMPC. Jerome Osentowski, POB 63 1 ,  Basalt, 
Day Permaculture Design Intensive Workshop. CO 8 1 62 1 ,  (303) 927-4 1 5 8 .  David Van Dyke, 1 5580 Stanton, West Olive, Ml  November 29-December 12. Maritime Permac-49460, 6 1 6-847-0560. pg. 39. ulture Design Course. Contact Kristin Anderson 
August 28-September 3. Hop Bottom, PA. Willamette Valley Pcrmaculturc Assn., 80260 H;y 
Advanced PC Design Course with Lea 99N, Cottage Grove, OR 97424. (503) 942-7065. 
Harrison. Human Habitat, 34  Swan St., Lam- March 1-20, 1993. Near Jacksonville, FL. bertville, NJ 08530. (609) 397-0506. pg. 37. Permaculture Design Course. Elfin Pennaculture, 
September 5-1 1. Hop Bottom, PA. Perma- 7781 Lenox Ave., Jacksonville, FL 3222 1 .  
culture Teacher Training Course with Lea September 24-0ctober 8, 1993. East Hickory, 
Harrison. Contact as above, pg 37. PA. Womyn's PC Design Course. Dancing 
September 12-16. Crystal Waters Village, Qld, Green. POB 157. Cochranton, PA 163 14. pg. 38. 
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