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So long, as ~ne feeds on food from unhealt~ soli. 
the spint will lack the stamina to fret itself from 
the prison of the ~. 

- RUDOLF STEINER 
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INTRODUCTION 

:';Q =atur~. not ",'en swille. befouls Its n~.t 
wlth such abandOn as does homo sapiens, pol"'>Jllng hls habitat 
wlth fiendishly torococted chemIcals and their deadly toxlc wast~ 
A morass of rotting human flesh awaits us all unless the anti
dotes are rapidly applied PrD>1dentlal/y, they Cx:l3t. Ihey work. 
and as detailed in these pages. Can bring us back to health. 

That the earth ;s alling-almost beyond repair-was clear 
enough as early as 1912 to Nobel Pt1ze winner Dr. Alexis Carrel 
In Mcm. the Vnkno",'" this eminent French scientist "'-arned thaI 
sb= soil is the basis ftw all human life. our only hope fur a healthy 
world rests on ree~tablishing the harmony In the ';Oil we have 
disrupted by our modern methoos of agronomy. All ofUfe ",ill be 
etther healthy or unheahh,-. said Carrel, according to the fertll!tv 
ot"the soil. DIrectly, or indIrectly. all food comes from soil. 

Tr>day soils"", tired. overworked, depleted. sick. pOisoned bv 
synthetlc chemicals Hence the qualJt\· offood has suffered, and 
"" has health. Mainu(nuon begins with Ul~ soU. BUO\'ant human 
~alth depends on wholesome -food. and tillS ran on!\. come from 
fertUe and prDducti\"C soll~ Minerals In the soU. >aId ·Carrel. con
trol the metabolism of cells In plant. antmal. and man, Dts.easC5 
are treated chiefly by destroying the harmony reigning among 
mineral substances present In infiniteSimal amounts In ~Ir. wa· 
ter. fOOd. but most Importantly In soil ]j' <;ail 15 defklent 1rl trace 
elem..nts. food and wale,' ,,111 be equally dellei<-nt. 
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Carrel then came to the point: chemical fertilizers cannot re

store soil fertility. They do not work on the soil. but are forcibly 
imbibed by plants, poisoning both plant and soil. Only organic 
hmnus makes for life. Plants, said Carrel, are the great interme
dtaries bv which the elements In rocks. converted by microorgan
isms Into humus, can be made ava1lable to animal and man, to 
be built into flesh, bone, and blood. Chemical fertilizers, on the 
contrary. can neither add to the humus content of soil nor re
place it. They destroy its physical properties, and therefore Its 
life. When chemical fertillzers are put into the soU they dissolve 
and seek natural combination with minerals already present. New 
combinations glut or overload the plant, causing It to become 
unbalanced. Others remain in the soil. many in the fonn of poi
sons. 

Plants that are chemically fertilized may look lush, but lush 
growth produces watery tissues. which become more susceptible 
to disease: and the protein quality suffers. Chemical fertilizers, 
said Carrel. by increasing the abundance of crops without re
plaCing aU the elements exhausted from the soil. have contrtb
uted to changing the nutritive value of our cereals: "'TIle more 
clvilization progresses. the further It gets from a natural diet. ~ 
Our present diet consists of adulterated and denatured foods. 
from which the most preciOUS essential factors have been removed 
by coloring. bleaching. heating, and preserving. Pasteurtzlng mUk 
kills the enzymes vital to nutrition, leaving only the rotted corpses 
of bacteria. White bread has Its germ. which conta1ns the vital 
nutrients. ritually removed. a deliberate castration. 

Anyone alive before World War II, especially in Europe, knows 
that bread. fruit. vegetables, and meat bear no relation to what 
they were before the war. Our crop yields may have doubled or 
even trtpled, but their nutritive quality has diminished progres
sively. vtsua1impreSSlon of foods has become the most impor
tant factor, though anyone with a glimmer of second sight will 
pass up, as no more alive than the products of Madame Toussaud's 
Wax Museum, the cosmetic and congealed displays of the grocery 

store today. 
Abundance does not mean the food contains a sufficient amount 

of needed elements and vitamins. There is no doubt. says Dr. 
Melchior Dikkers. Professor of Biochemistry and Organic Chem
istry at Loyola University. that malnutrttion is the most impor
tant problem confronting'mankind at the present time. The United 
States, despite its boasted food production, Is grosslyundernour
ished. And. though the per capita expenditure on health care In 
the USA is the highest in the world, so is the incidence of cancer, 
obesity, heart, and circulatory diseases. 

introduction Xlll 

Amazingly. Dr. Joseph D. Weissman, associate professor at the 
UCLA College of MedIcine. a specialist in preventive medicine and 
Immunology. has discovered, after years of research, that nearly 
all the noninfectious diseases that presently plague mankind are 
of recent origin. developed during the nineteenth and twentieth 
centuries, and that the billions of dollars spent on research, newer 
diagnostic techniques, organ transplants, coronary bypass pro
cedures, chemotherapy, radiation. and all the various drugs, have 
not appreciably altered the advance of these killer diseases, but 
instead have merely enriched the chemist and the medical prac
titioner. 

Dr. Weissman argues that most of today's killer diseases are 
caused by environmental toxins produced by our industrial soci
ety. Many doctors agree. aware that the great increase in dis
eases of degeneration, such as cancer and heart disease. unde
terred by the advances of modem medicine. are primarlly due to 
extensive use of synthetic chemicals in our daily diet, food pre
servatives, insecticides, fungicides, pesticides. and so on. 

Most people. says Weissman, assume their ailments arise from 
causes beyond their control. unaware that they can choose a life 
of excellent health. remaining active. trim, and alert into their 
second century. He bel1eves that chOices of diet and lifestyle in 
our industrial societies playa large part, perhaps the largest. in 
whether or not we remain vibrant past our prime. 

But doctors in general know very little about food. Dr. Robert 
S. Mendelsohn, Associate Professor of Preventive Medicine at the 
University of lllinois School of Medicine-----described as a member 
of a small fraternity dedicated to freeing the healing art from the 
dOmination of drug companies-lays the blame on the plethora of 
misinformation on nutrition put out in medical schools, suggest
ing they might do better not to teach the subject at all. 

Even more amazing. Dr. Weissman's research reveals that many 
of the killer diseases have developed only within the last hundred 
years, demonstrably through toxic chemicals introduced into the 
envtrorunent and food supply as by-products of the Industrial 
Revolution-chemicals such as chlorine and its compounds. coal
tar derivatives, phannaceuticals. petrochemicals, and so on. 

The emergence of industrialization, with its massive toxic wastes, 
CoIncided with the appearance of many of the new dIseases. Our 
ancestors may have had a shorter life span. largely owing to in
fant mortal1ty. says Weissman. but. like present-day primitive 
peoples. they were virtually free of Mdegenerative~ diseases. 

A hundred years ago coronary heart disease was virtually un
known in Europe and America. The first case described in medi
call1terature surfaced in 1910. Today it 1s the leading cause of 
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death. Cancer, which today Is responsible for 3.4 percent of all 
deaths in Europe and Amertca. was responsIble for only 1 per
cent a hundred years ago. Today even newborn and very young 
children are victims of cancer and leukemia. Diabetes, the third 
most conunon cause of death, once struck only one in fifty thou
sand Amertcans: now it strikes one in twenty. 

Water. in prtmitive lands-as was the case in developing coun
tries before the late nineteenth century-needed no disinfection. 
Where there are no industries or factories pouring waste pollut
ants into the environment, plants. marine life, and land anunals 
are not tainted by dangerous chemicals. Now, not only water but 
soU and air are everywhere polluted, a pollution that Is transmit
ted via plant and animal to man. In the developed world, says 
Weissman, there is virtually no clean soil or water left: toxins are 
in all the food we eat, the water we drink, the air we breathe. 
Fruits, vegetables, grain, fish, poultry, meats, eggs. dairy prod
ucts are all affected. And some foods are concentrators and mag
rti:fters of the pollution. the greatest concentrations of toxins oc
curring in animal fat and cholesterol. Mother's mUk could not be 
legally sold in the supermarket; it would not pass the government's 
safety test. 

Protection against disease. says Weissman, is more important, 
and more effective, than later therapy. And protective medicine 
starts in the soil. 

POiSOning of the soil with arttficlal agricultural additives began 
in the mIddle of the last century when a Gennan chemIst. Justus 
von Liebig, known as the "father of chemical agrtculture. ~ mis
takenly deduced from the ashes of a plant he had burnt that 
what nOUlished plants was nitrogen, phosphorous. and potash 
(or potassium carbonate)-the NPK of today's chemical agricul

ture. 
Liebig's dicta-and he wrote profusely-led to a vast and prof

itable conunercial development of synthetic chemicals. Lulled by 
propaganda, world farmers became depende~t on German mine~ 
for supplies of potassium salts. known as muriate of potash, 
without which they were told that nothing on their farms would 
grow. When World War I inteffilpted exports from Gennany. pros
pectors located deposits in the United States, launching Ameri
can companies into rapid explOitation of this bonanza of unnec
essary chemicals. 

From the amount of phosphoric acid also fOlllld in the ash of 
his burnt plant. Liebig further concluded that phosphorous must 
be a prtme requirement for the growth of plants. Since Roman 
times. fanners had been using ground-up bones to obtain their 
phosphonIs. By treating bones wtth sulfuric acid LtebIg created 
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what he called a "superphosphate." When vast quantities of sea
derived calCium phosphate were discovered-believed to be the 
skeletons of sea animals collected over millIons ofyears---a whole 
new industry of artificial ~mineral manures" was launched. 

Up until Liebig's time, it was believed that because virgin soils 
were highly fertile, and contained much humus, the various stages 
ofthls brown decaying organic matter must be the principal source 
of nourishment for plants. Liebig attacked the notion with vehe
mence. Of humus and of the humic acid derived from it. he wrote: 
"1.1lere is not the shadow of a proof that either of them exerts any 
influence on the growth of plants either in the way of nourish
ment or otherwise." 

As William Shestone put it in his 1875 biography of Liebig: 
"1.1lese were the facts and arguments by which, once and for all, 
Liebig rendered the humus theory untenable by any reasonable 
human being." 

That the secret to fertlliztng soil lay in organic excreta, not chemi
cals, Liebtg only concluded ten years later. Too late. By that time 
the chemical companies were off to such a profitable start there 
was no stopping them in their headlong race to destroy the soU 
and all that it supports. 

The first chemical produced on a commercial scale in the in
ciptent "age of chemicalsM was the sulfuric acid used by Liebig to 
produce his "superphosphate,M a clear, corrosive, oily liqutd still 
the most widely sold chemical today. basic to the manufacture of 
a host of other chemical substances, along with the production of 
dyes. drugs, paper. pigments. and explosives. 

Next most important among the chemicals concocted in the lab 
for commercial use was alkali. a soluble mineral salt, named by 
the Arabs from the sea-beach saltwort plant from whose ashes 
they first derived the substance. While it was at first primarily 
used in the manufacture of soap and glass. by mid-nineteenth 
centwy all the major chemical agents in use were cormected in 
one way or another to alkali. Britain·s United Alkali Corporation, 
set up in 1891. became the world's largest chemical enterprtse, 
With forty-three firms employing fifty chemists and twelve thou
sand plant workers, eventually to be swallowed up by the giant 
govenunent -sponsored amalgam oflmpertal Chemical Industries. 

Acddentally, a whole new branch of chemistry was developed 
~ the mid-nineteenth century by a young English chemistry stu.;::,t working in a makeshift lab in his father's house during the 
He ter vacation of 1856. Experimenting with coal tar, William 

:ruy Perkin produced a mauve dye from its constituent ben
::e, the first of the so-called aniline dyes. remarkable for the 

Y it held fast and would not wash out as d:ld natural colors. 
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Patented, his mauve became fashionable at the court of both 
Victoria and Napoleon III, obta1n1ng for Perkin a fortune and a 
knighthood. Soon aniline red, yellow. and black followed mauve: 
and millions rematned to be made from synthesized indigo. the 
color of jeans. 

When a disciple of Liebig, Friedrich von Kekule. realized-in 
what has been called Mthe most brilliant piece of prediction to be 
found in the whole range of organic chentlStry" and one that would 
elevate him to the nobility-that six atoms of carbon in the ben
zene molecule could be linked together in a circle. with a hydro
gen atom attached to each, German chemists saw their way to 
the constru.ction of endless new compounds by artificially tmit-
1ng carbon in their test tubes with nitrogen, hydrogen. sulfur, 
chlorine. etc .. in what amounted to a heyday for sorcerer's ap
prentices. 

Drugs were soon added to the inventory of chemical-company 
products, as German and Swiss dye companies found endless 
new ways of turning coal tar and other waste products into a 
hea1th-debilltatlng but highly profitable pharmacopoeia. In the 
United States alone. $8 billion are spent yearly on so-called med!
cines. And coal tar dyes had further lethal uses, chemically es
sentlal to the vast expansion of explOSives. 

It remained for a German chemist. Frttz Haber, to discover in 
1905 a laboratory process for turning the endless tons of free 
nitrogen in the air into liqUid ammonia, 82 percent of which Is 
nitrogen. By 1915 Karl Bosch, a German engineer, jOined Haber 
in designing the first synthetic ammonia plant in the Reich, en
abllng the German High Command to indulge in the Kaiser's war. 
German dye finns, banding together for patrlotism and for profit. 
produced explosives, chemical fertil1zers, drugs, and. as a bonus, 
the poison gases responsible for some 800,000 casualties in World 
War I. 

With the end of hostilities. the huge amounts of gas left over 
were redirected to the insect-buton a wider scale. thanks to the 
improved methods of dusting and spraying developed on humans 
by the military. Increased doses of mtrogen, no longer needed for 
explosives, were ind1scriminately dumped on crops, weakening 
their resistance to insects. creating a vicious circle that snow
balled as it endured, progressively more profitable for the few as 
it poisoned sol1 and aquifer for the many. 

German chemical companies. with money from their opposite 
numbers in the United States--who had made equally enormous 
profits from the war-amalgamated in 1925 to form the I.G. Farben 
conglomerate, soon the largest chemical enterprise in Europe. 
closely bonded with its U.S. partners. Together these conglomer-
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ates funded Hitler, rearming his Wehnnacht as a ~bulwark against 
the Soviets. M And with petroleum, courtesy of Standard 011 of New 
Jersey, Hitler was enabled to roll his tanks into Poland and into 
World War II. 

Wb1le loyal GIs desperately struggled with their lives to undo 
this handiwork, at Auschwitz I.G. Farben. with slave labor guar
anteed by Hinunler, produced a special gas to externrtnate mi}

liD1lS of unwary victims, mostly Jewish. 
From World War II, American chemical companies, which had 

boomed between the wars, derived an even greater bonanza from 
the free ammonia Bosch had prestid1gitated from the air. A mll~ 
lion tons of bombs were dropped on Gennany alone, causing mil
lions of dollars to be funneled by U.S. taxpayers into chemlcal
company coffers. 

At war's end. eIghteen new ammonia factones, developed in 
the U.S. at taxpayers' expense to manufacture explOSives. were 
obliged to find a market for their surplus. Du Pont. Dow. Monsanto, 
American Cyanamid. with their vast wartime profits, produced 
ever more fertilizer to dump on the unwary farmer, who dumped 
it onto his fields to kill the goose that laid the golden egg. 

As a by-product of the war, to keep fleas, lice, and other insects 
from contaminating GI troops, one of the most tOXic pollutants 
ever invented was produced by a Swiss chemist. Paul Mueller, 
who chose to give the secret of its manufacture to the Allies: DDT. 
Derived entirely from the test tube. it was the most potent insec
tlc1de yet seen, capable ofldl1ing all sorts of bugs in a broad spec
trum w1th astonishing speed and efficiency. On the home front, 
with manpower cIitically short, farmers used It against insects to 
Increase crop yields and save on labor, 

Followmg the Allied victory in 1945, DDT began to be used like 
water, until the tox:l.n seeped into every animal and human body 
in America. Everywhere. chemical firms reinvested their wartime 
gains to launch into unparalleled growth in a massive quest for 
new synthetic broad-spectrum pestiCides. The farmer. fearing di
saster-his plants. weakened by a surfeit of chemicals. were at
tracting more and more bugs-turned to even more chemicals. 
Complacently, the companies brought out new products by the 
SCore. mostly chloIinated hydrocarbons similar to DDT, such as 
chlorodane. heptachlor, dieldrin, aldrin, and endrin: and ~organic 
phosphates" such as parathion and malathion. 

In an attempt to beat the game by ever greater production. 
trusting farmers in America. prodded by bankers. chemical comrmes• and the manufacturers of agrtcultural machinery, changed 

om a subSistence way of life to commercial enterprises, invest-
1ng large cash payments in new land and equipment. going heavily 
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into debt on fertil1zers, pesticides, and herbicides-and, in so do
ing, sealed their own doom. 

That chemicals were pOintlessly poisoning the sol1. k:I.1ling mi
croorganisms. stunting plants and proUferating degenerative dis
ease in man and beast was perfectly clear to a whole group of 
sensitive minds in Europe and America as early as World War I. 
Distinguished, distressed, and well-informed, several authors on 
both sides of the Atlantic were speaking up and propagandizing 
for a viable alternate method of agriculture requirtng no chemi
cals. 

Their main premise was that tn soil properly nourished with 
adequate supplies of humus, crops do not suffer from disease, 
and do not require pOisonous sprays to keep off parasites: that 
animals fed on these plants develop a high degree of disease re
sistance, and that man, nurtured with such plants and animals. 
can reach an extraordinary (and in fact quite natural) standard 
of health. able to resist disease and infection from whatever cause 
it may derive. 

One of the first to sense that the use of chemical fertilizers was 
doing more harm than good, that it was destroying the life and 
vitality of topsoll, momentarily stimulating plant growth but ac
tually inviting disease. was Sir Albert Howard. As a British colo
nial officer in India, with the high-sounding title oflInpertal Chemi
cal Botanist to the Government of the Raj at Pusa. Sir Albert had 
the rare opportunity of being free to carry out experiments with
out restraints. enabling him to grow whatever crops he liked in 
any way he Uked with land, money. and facilities provided by the 
government. 

He was thus able to observe. dispassionately, and with no axe 
to grind, the reaction of suitable and properly grown varieties of 
plants when subjected to insects and other potential pests. He 
found that the factor that most mattered in soil management was 
a regular supply of freshly made humus, prepared from animal 
and vegetable wastes, and that the maintenance of sol1 fertility 
was the fundamental basis of health. 

He claImed that his crops, grown on land so treated, reSisted 
all the pests that were rtfe in the distrtct and that this resistance 
was passed on to the livestock when they were fed on crops so 
grown. He noticed. that the natives never used. artificial fertll1zers 
or polson sprays, but were extremely careful in returning all ani
mal and plant residues to the sol1. Every blade of grass that could 
be salvaged, all leaves that fell, all weeds that were cut down 
found their way back into the soil, there to decompose into hu
mus and reenter the cycle of Ufe. 

Sir Albert proved that livestock fed on organically grown fodder 
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were disease reSistant, as were his oxen. which even during an 
epidemiC of hoof-and-mouth disease rubbed noses wtth infected 
neighboring stock with no 111 effects. "The healthy. well-fed ani
mals reacted towards the disease exactly as improved and prop
erly cultivated crops did to insect and fungi-no infection oc
curred." 

.As a result of his experiments, Sir Albert reached the conclu
sion that crops have a natural power of resistance to infection, 
and that proper nutrition is all that Is required to make this power 
operative, "But the moment we introduce a substitute phase in 
the nitrogen cycle by means of art1ficlal manures, like sulphate of 
ammonia. trouble begins which invariably ends with some out
break of disease, and by the running out of the var1ety. ~ 

Crops and livestock raised on land made fertile by his methods 
of humus treatment attained a high measure of immunity from 
Jnfectlve and parasitic, as well as from degenerative, diseases. 
Further, his treatment appeared to be curative as well as preven
tive. 

By 1916 Sir Albert was lectUring that chemIcal fertilizers were 
a waste of money, maintaining that organic matter. along with 
the good aeration it promoted, was alone enough to allow mi
crobes to provide sufficient amounts of nutrients to feed the world. 

Returning to England in 1931 after thirty years in India, Sir 
Albert became known as the founder of the ~organic~ movement 
and set about popularizing his ideas. By the beginning of the 
Second World War he had brought out his Agricultural Testament, 
followed. when the shooting was over, by The Soil and Health, a 
book in which he warned that the use of synthetic chemical fertil
izers leads to imperfectly syntheSized protein in leaves, and thus 
results in many of the diseases found in plants, animals, and 
human beings, As a healthy alternative he pleaded for a simple 
system in which these proteinS are produced from freshly pre
pared humus and its derivatives, in which case he averred that 
"all goes weU: the plant resists dIsease and the variety is, to all 
Intents and purposes, eternal.~ 

In vain dId such stalwart supporters of Sir Albert as Lady Eve 
Balfour do battle for his cause in Brttain, organizing the SOU As
SOCiation, and producing a thoroughly convincing work entitled 
'The Living &JiL It validated Howard's basic premise that humus 
COnfers on plants a power of disease resistance amounting al
-WI st to immunity, something which cannot be obtained with ar-

claJ fert1l1zers. 
is In lUCId terms Lady Eve painted out that the action of compost 

not due to the plant nutrtents it contains, but to its biological 
l'eact1on, whIch has the effect of fundamentally modifYing the sol1 
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nUcroflora. "All these substances are merely some of the raw 
materials from which humus can be made. They cannot become 
humus until they have been metabolized by soU organisms, ~ 

But the odds were too heavily stacked against her. Imperial 
Chemicals forged ahead unmolested. In the United States, J.I. 
Rodale picked up the banner and launched a movement with his 
Organic Gardening and Farming Magazine, its tenets supported 
by Pay Dirt, published in 1945. At Emmaus, Pennsylvania, Rodale 
created an expertmental organic farm and was active in organiz
ing organic garden clubs throughout the United States, He pointed 
out that in China organiC agriculture was able to feed a popula
tion of nine hundred million, nearly as many livestock, and, on 
about the same amount of arable land as is available in the United 
States, three times the number of hogs. 

He quoted reports from travelers to China to the effect that 
there was no starvation, poverty, or the like, all without huge 
doses of chemicals, insecticides, and heavy, petroleum-gobbUng 
machines, but only by careful composting of all organic stuff and 
a labor-intensive method. 

SCientific support for the argument for organic fanning came 
in lapidary language from one of the most brilliant soil scientists 
produced in America, Dr. William A. Albrecht. Chairman of the 
Department of Soils at the University of Missouri. with four de
grees from the University of Illinois. Widely traveled, he had stud
ied the soils of Great Britain. the European continent. and Aus
tralia. drawing conclusions seasoned by a farm boy's upbringing. 
His extensive expertments with growing plants and animals sub
stantiated his observation that a declining soil fertility, due to a 
lack of organiC matertal. major elements, and trace minerals. was 
responsible for poor crops and in tum for pathological conditions 
in animals fed defictent foods from such soils, and that mankind 
was no exception. Degenerative dtseases, as causes of death in 
the United States. had lisen from 39 percent of the population in 
the decade 1920-29 to 60 percent in the year 1948. 

Organic matter, said Albrecht, may be called the constitution 
of the soil. And a good constitution, he added wryly, Is the capac
ity. according to its meaning as used in the medical profession, of 
an individual to survive despite the doctors rather than because 
of them. Insects and disease. he pointed out, are the symptoms 
of a failing crop. not the cause. "The use of poisonous sprays is 
an act of desperation in a dying agriculture. Fertilizer placement 
is the art of putting salt in the ground so that plant roots can 
somehow manage to avoid itr 

In sum he preached that weeds are an index to the character of 
the soU. It is therefore a mistake to rely on herbicides to eradicate 
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','. 1;heJIl, since the chemicals deal with effect. not cause. Insects and 

nature's predators are disposal crews, summoned when they are 
needed. repelled when they are not. Crop losses in dry weather. 
or during mild cold snaps, are not so much the result of drought 
and cold as of nutrient deficiency. NPK Inltrogen. phosphorus, 
potassium) formulas. as legislated and enforced by State Depart
ments of Agriculture, mean malnutrition, attack by insects, bac
terta. and fungi, weed takeover. crop loss in dry weather. and 
general loss of mental acuity in the population, leading to degen
eratiVe metabolic disease and early death, 

,The vast bibliography of Albrecht's scientific and popular pa
pers reveals a Ufetime of meticulous scientific investigation into 
the chemistry and biology of the planet. highlighting the funda
mental necessity for feeding plants, animals, and humans through 
mln1strations to the so11 Itself. correcting deficiencies of diet at 
their point of origin: the soil, 

In 1939 Louis Bromfield. author of The Rains Came, etc., re~ 
turned from the India of Sir Albert Howard to his Malabar Fann 
In PleaSant Valley, Ohio. to put Howard's agricultural philosophy 
Into practice. Working with Albrecht, he bought up several worn
out fanns and produced abundant crops with organic techniques. 
In a practical way he proved that insect damage and disease could 
be controlled with humus. good plant nutrition, and sound so11 
management. 

Were Thomas E, Dewey to have defeated Harry S. Truman in 
1948, Bromfield was slated to become U.S. Secretary of A.grtcul
ture, with every intention of MderaIling the fossil-fuel technology 
that had taken command of the education machine, USDA. Ex
tension. and the farm press." 

But Truman's triumph brought in the poltcy of deUberately ban
ishing small fanners to industrial centers and of unleashing the 
petrochemicals. TIrrough Truman's creation of the CIA and of a 
National Security Council trained for Mdirty tricks," the mult1na
Uonals were able. often through the guise of foreign aid, to im
pose their deadly chemicals not only on Amenca, North and South. 
but on all the 1b1rd World markets. Sir Albert·s Indians were brain
washed and corrupted into dousing their healthy plants with all 
~s of poisons. Chemical-fertilizer consumption in India rose :uw 1.1 million tons in 1966-67 to 50 million tons in 1978-79.1 
'~ lndf g the late I 96Ds the United States and World Bank applied prefll'lure on 
and ':n~ allow WesteITI chemlcal companies such as Standard Otl of Califrmlia 
nent C ernaUonal Minerals & Chemicals to bUild fertilizer plaJlts on the subcontl
~ olluslon Is indicated by the fact that farmers rel'eived subsidies from the 
plus government of 10 to 20 percent on fertilizers and 251'ercent on pesticides. 
tion ~ent-baeked loans to pay fur dlem. As a result. fertilizer consump
per h--"~':' area of india rose between 1 969 and 1979 from 3.5 to 50 kilograms 

~"'<dl'" la hectare il'l about an acre aJld a bali). 
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While Albrecht was the leading scientific supporter of organic 

farming In America, no modern voice has spoken out against so
ciallnJustice, environmental deception and commercial hypoc
rtsy as applied to agrtculture more candidly, clearly and tren
chantly than Charles Walters Jr., A Kansan of Volga Gennantc 
stock. Walters since 1971 has edited and published a straight
punching and hard-hitting monthly, Acres U.S.A.: A VoiceJor &0-
AgriculJ:ure, the Eco standing both for economic and ecolOgical. 

Schooled in economics by Ws Jesuit professors. Walters, has 
almost single-handedly fought the Truman herttage of d:Lmin1sh
ing the farmer, supporting Instead the prtnciple of agricultural. 
parity, a concept so easy to understand that most economists 
and financial writers eschew it as Mstmplistic. "2 Walter's slogan, 
MCheap food means sick or hungry people," dramatically empha
sizes his belief that a Kansas farmer can no more collect a falr 
price for his production than the Zulu tribesman could pay for it 
so long as the price of food is arbitrarily kept below its fair market 
price. 

With the publication in 1962 of Rachel Carson's startling expose 
Silent Spring, the public was awakened with a shock to the dan
ger of the situation, and organics took on new meaning InAmerica. 
Great pressure had been put on The New Yorker magazine by the 
chemical companies to prevent her articles from being published. 
and legal action was threatened to prevent Houghton Mifflin from 
bringing out the book, accusing her of being a Commurl1st, ~ 

Yet, in 1963, Dr. Jerome Wiesner, science counselor to Presi
dent John F. Kennedy, reporting to a commission assembled to 
examine the premises of Silent Spring, declared: "Use of pesti
cides Is more dangerous than atomic fallout." 

Carson had wrltten: "We are rightly appalled by the genetic 
effects of radiation .... How then, could we be indifferent to the 

Z Sitting!n his Raytown, Missouri otnces, we heard Walters take a call from one of 
hundreds offarmers sceking to elut'ldate the mystery of parity, and get t.o the nub 
of the matter In a few words: "When there Is par exchange,- said Walters, "that Is 
to say when the farmer gctfl a full and not an arbltnl1ily discounted price lor his 
produce---<ln a par with the price he has to pay for all that he Imports onto hb 
fann- then he prospers, HI' can payoff his debts. He can enjoy the earnings of 
the Just. On the other shic of that equation-and hew's the n..Lb-bankers and 
money-lenders must go hungry. The fanner doesn't need their loans. The intcr 
national manipulators lose their base. the munitions makers see their prolits 
croded by peace. When basic raw commoditjes move across borders at \f'ss than 
f'~ulty of (>xchange. annie:> follow." Such talk, eminently reasonabLe today, in the 
McCarthy era eQuLd get one Into trouble. 

',Jack Dovle, Director of ~cultural Projec~ for UlC Environmental Policy [nst!· 
tute, In hts brilliant AlteredHanJest, reports that shortly after Carson's book called 
attention to the acute toxictty of some pesticides and their indls<cnmlnate ll~C 
throughollt the country, several memhers of the National A<.;a<1emy of Scl<'nct's 
engaged In pesticld<" problems and relCited tklds attacked the book. 
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same effect from farm chemicals used freely in the environment?" 
'l11e meaning of this strange language, as Charles Walters was 

quiCk to point out in Acres U,S.A., proved elusive. until an Italian 
sc.I.entist. Amerigo Mosca, winner of the chemistry prize at the 
BrUssels World's Fair. presented certain startling findings, 

Mosca stressed the point that toxic farm chemicals are radio
mtmetlc in that they ape the character of radiation. The damage 
resulttng from nuclear radiation Is the same as the damage re
sulttng from the use of toxic genetic chemicals, said Mosca, And 
the use offungic1des of organic syntheses (Zineb, Captan, Phaltan. 
etc.) annually causes the same damage to present and future 
generations as atomic fallout from 29 H-bombs of 14 megatons-
damage equal to the fallout of 14,500 atomic bombs of the 
Hlroshlma type. 

Mosca computed that in the United States in the 1970s, yearly 
use of toxic genetic chemicals was about 453,000 tons. which 
caused damage equal to atomic fallout from 145 H-bombs of 14 
megatons. or 72,000 atomic bombs of the Hiroshima type, And in 
charts. graphs and statistics--all of which appeared as part of 
his running story-the Italian scientist revealed that mentally re
tarded babIes had reached the stunning statistic of 15 percent of 
live births. He concluded that damage to plants, crops, and soil 
fert1l1ty. coupled with water pollution. was practically incalcu
lable. Continuation of the scenario would see the destruction of 
the American people within a matter of a generation, 

Mosca's full report was classified by the Italian government, 
not to be revealed for fifty years--by which time, perhaps, it was 
hoped that sinister allegations about Montedlson, producer of 
megatons of fertilizers. pestiCides. and herbiCides-would be 
glossed over and forgotten. 4 

Dr1vtng over hundreds of miles of country roads, Walters could 

~ Baldwin. chairman of the pest ('ontrol committee. wrote a long, critical review 
ScIence magazine. Anotllt'r member of the pest-control conuuittt"e. economie 

~oglst George C. Decker··- wIlD had also been a frequent consultant to the 
t the cal indust:ry---calJed the book "scicnce fiction," comparable In Its messagf' 
o 1V program Twilight Zone. At congressional hearings, Mitchel R. Zavon, a 

COnSUltant for tht" S}wll Chemical Company, also a member offhe academy's pest 
COntrol Committee, characterized Carson as one of the "peddJcrs of fear" whose 
~gn against pesticidcs would "cut offfoO{I for people around the wurld." Two 

dtt academy scientists suggested that Carson's work suffered from ignorance 

byan bias and that she had ignored the sound appraisals of pesticides conducted 
:responsible bodies slwh as the academy! 

~ It . 
IIU~ recently revealed m the ltallan court~ that MontedJBOll had corrupted and 
Corrtereed Italy s leading publisher, Rlzzoll, DWnf'r ofMllan's leadJng newspaper, 11 
nt ___ ~. della Sem, Into acting as its covert PR outfit with funus manipulated 
~L<SIl a phony Masonl(' outfit in (:otljullcllon with the' Vatkan Bank and the 



xxiv Secrets of the Soil 

not help noticing increasing funerals due to death by cancer among 
his farmer frlends and a host of ~scrambled children 
tetratogenica1ly birthed, bodily defonned or mentally retarded. M 

Grieved by the untimely lingering cancer death of his sister, ex
posed to agricultural chemicals 1n the factory where she worked, 
he bluntly entitled one front-page article: ~Is Modem Agriculture 
Worth Having?" 

And Walters was among the first to expose the dangers behind 
the now h1gh1y propagandized Irradiation of foodstuffs to kill patho
gens and extend shelflife. 

When I saw this process proposed behind the scenes, (Said 
Walters], I cited dozens of scientists who warned about some of 
the consequences of eating irradiated food: embryonal damage, 
reduced digestibility. malignant lymphomas in mice, changes in 
organs. and more. Since the after-effects of the consumption of 
irradiated foods on living tissue are similar to those of direct ra
diatlon, the relevant problems, which include an eventual reduc
tion of the resistance against infectious diseases, AIDS included, 
deserved attention, but the Svengalts of science defend irradta
tion as cheap. 

That all this horror ts urmecessary, redundant. and avotdable 
has now been demonstrated by a band of happy warriors in their 
battle for organic fanning. Healthy and economic alternatives do 
exist, though some of them appear extraordinary. To discover 
what they might be, we crisscrossed the planet up and down. To 
describe them we have produced this book, along with an appen
dtx on where and how to apply the knowledge. With a little effort 
the planet can be saved from destruction by corruption. pOison, 
and pollution. The Garden of Eden is not forever lost. The secret 
to its revival lies buried no deeper than the first few inches of 
your soH. 

---

SECRETS 

OF THE SOIL 



Chapter I 

CORNUCOPIA 

One warm December morning. solstitial 
sun sparkling on the wooded hills of southern Virginia, six of us 
sat in a circle looking, no doubt, like a coven of warlocks and 
witches. stuffing freshly gathered cow manure into desiccated 
cowhoms. 

We were on the hundred-acre fann of a fonner U.S. naval com
mander, Hugh J. Courtney, gray-bearded and easy-going in h1s 
blue denim coveralls. For almost ten years Hugh has been devot
ing his retirement to producing the various bIodynamic prepara
tions recommended over half a century ago by the claJnroyant 
Austrian scientist Rudolf Steiner as a prtme remedy for our planet's 
sickening soH. 

By three o'clock. as the sun slanted deeper through the pine 
groves. we had stuffed 850 horns bought by our host. over a pe
riod of years, from a cooperative slaughter house at fifty cents 
apiece. No longer foul smelling as when first collected, the horns 
had been placed in fifty-five gallon drums of water until the pith 
Within had rotted away. The manure-fresh from a small herd of 
Angus-Guernseys leisurely browsing the biodynamically fertilized 
meadows that ran down to a meandering creek-was surpns
ingly sweet to the nostrils. 

Some fifty gallons of this manure filled various crocks and palls, 
awaiting processing as our host explained how he'd first gotten 
into biodynamic fanning in College Park, Maryland, when he 
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chanced to find on the shelves of the Beautiful Day Tradtng Com
pany a hard~to-find volume on agriculture written by Rudolf 
Steiner. 

"Many occult discipUnes, ~ said Hugh, his smile angeUcally be
rUgn, "speak pertpherally of agriculture. But this Is the only one 
I've found that puts it all together." 

Steiner's booklet is indeed qUite startling, reqUiring more than 
a single reading. Conceived in June of 1924-Just a year before 
he died at the age of sixty-four-it came in answer to the plea of a 
group of German and Austrian farmers worned about the plight 
of European agrtculture. Seed stock had dangerously degener
ated and a crippling increase in animal and plant disease was 
ravaging the countryside. Steiner repUed \Vith eight lectures de
Uvered in the Silesian town of Koherwttz, now a part of Poland. 
Bound together into a booklet with the simple title of Agriculture, 
the lectures now constitute the basic and extraordinary prtmer 
for what has come to be known as biodynamic gardening and 
fanning, the essential remedy, according to its practitioners. for 
the planet's dying soil. 

Mosaically pointing out the danger of chemical fertil1zers and 
the importance of good compost and humus for a healthy agri
culture, Steiner anticIpated such pioneers of "organic" agricul
ture as Howard, Balfour, and Rodale. But Steiner went further, 
much further. by attributing the effectiveness of his biodynamic 
method to cosmic, tellurtc, and spiritual influences on soil and 
plant. And so weird were Steiner's reCipes and explanations, later 
embraced and brought to America by his Austrian protege, 
Eherenfried pfeiffer, that early practitioners of biodynamlc farm
ing in the United States behaved virtually as a secret society for 
fear of being accused by their more orthodox chemical neighbors 
of practiCing witchcraft. 

"You can give people," said Courtney, "only what they are ready 
to receive." His kindly eyes, magnified by heavy hom -rimmed spec
tacles, darted from side to side as if testing the environs for the 
approval of unseen listeners. "More intrepid souls," he went on. 
"saw in biodynamics a means of working with the energies which 
create and maintain lIfe. To them. Steiner's spiritual science Is a 
desperately needed human service offered to a dying earth, to aid 
nature where she is weak after so many centurtes of abuse. And 
that's how it stands today. ~ 

Steiner's declared aim, as was Alexis Carrel's. was to work with 
the soU as the tnJe foundation of human health. TIlis meant re
storing to the soil the organic matter it needs to hold its fertility, 
and restoring to the soil a balanced system of functions by treat
ing it not merely as a mixture or aggregation of chemiCals, whether 
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:mIneral or organic, but as a truly IMng system. 
Uke his fellow organic enthUSiasts, Steiner Insisted on avoid

ing chemicals. concentrating instead on natural composts inocu
lated with the product of certain revivifying herbs. These he se
lected to help microorganisms quickly decompose the raw organic 
matter of the compost heap into Simple compounds, reassem
bling them into the ingredients of a long-lasting, earth-smelling, 
dark brown, lIght-textured. friable humus. a substance which, 
because of its collOidal state, holds its structure, resists leaching, 
helps fix nitrogen directly from the air, and increases the avail
ability of minerals to the plants-the staff of lIfe. 

Stuffing fresh cow manure t cow 
the tnanl1(,{, wlll have turned to sweet-smelling friable hlllnUs. 

As we sat in the noonday sun dUtifully scooping spoonfuls of 
khaki manure into conical cow horns from an apparently endless 
succeSSion of burlap bags, an associate of our host. a biodynamic 
herbalist. Lee McWhorter, elaborated on the essential role of mi
crobes in the soil. "Traditional agriculture," he explained, ~de
pends entirely upon the recycling by bacterta and other microbes 
of various chemical elements-principally the nitrogen. sulfur. 
carbon, and oxygen on which plants are nourished. Nitrogen 15 of 
paramount importance to life on earth. It's an essential constitu
ent of nucleic acids and amino aCids, the building blocks of both 
proteins and enzymes, the source of sap and blood. But. although 
it 15 abundant in the air above every acre of land, it cannot be 
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tapped by most plants without the aJd of microbes. Hence the 
symbiotic relation, beneficial to both plant and microbe, which 
must have developed many mil110ns or billions of years in the 
past." 

MOld you know," asked one of Courtney's neighbors. Will Chapin, 
who had JOined us to help with the horns, "that more microor
ganisms germinate 1n half a cup of fertile earth than there are 
humans on the planet, and that a hundred thousand or more of 
them flourish on every square inch of human skin?" He paused 
to let the weight of his figures make their impression. then added: 
"1he combined weight of all the microb1al cells on earth Is tv.renty
five times that of its animall1fe; every acre ofwell~cultivated land 
contains up to half a ton of thriving microorganisms, not to men
tion up to a ton of earthworms, which can dally excrete a ton of 
humic castings." 

With his gloved hand he pared the excess manure from a freshly 
stuffed horn. 

"But produCing humus," interjected our host, raising his spoon 
for emphasis, ~is only part of the solution. As basic as is the pres
ence in the soU of teeming microorganisms for the creation of 
good friable humus, it is merely an indication that more powerful 
forces are creatively at work, both cosmic and telluric. 1bat, in 
essence, is what Steiner's book on agriculture is really all about." 

As we rested from our Augean efforts. Courtney's wife, Llz, a 
cheerful and attractive teacher of dramatic arts, announced a 
break for lunch. Duling the course of it. Courtney descrtbed the 
true purpose of what we were doing: preparing the first and per
haps most important of Steiner's remedies for a dying earth, arbi
trartly called "preparation 500," an alchemical rather than a chemi
cal potion. Our cow horns. like so many ice cream cones filled at 
a Tastee-Freez emporium, were to be buried in the ground for the 
winter, during which time our host assured us that cosmic and 
telluric influences. called by Stetner jormativeforces. would trans
form or even transmute the manure to a dark. earthy. and odor
less substance. a third of a cup of which. stirred into three gal
lons of rain-water, in extremely dilute. literally homeopathic, 
amounts. would be capable of rev1vttying an entire acre of dying 
land. 

The rest of the preparations. as Courtney descrtbed them. BD 
501 to 508, sounded arcane enough to have been added to the 
Meye of newt, toe of frog, 'finger of a birth-strangled babe" stirred 
into a potentlztng cauldron by the witches in Macbeth to ensnare 
the Thane ofCawdor. BD 501. perhaps the least exotic. is Simply 
quartz ctyStal ground to a fine powder. It too 15 burted in a cow 
hom. but throughout the summer. not the winter. A quarter tea-

-
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spoon of it, stirred into three gallons of water. is sprayed in the 
spring or early summer on one acre of growing plants. Its func
tion. accordIng to Stetner1ans. is to ~enhance light metabolism in 
the plant. stimulating photosynthesis and the formation of chlo
rophyll." It is intended to influence the color. aroma, flavor. and 
keeping qualities of crops. 

The next five preparations----502 to 507-were expla1ned as be
ing designed strictly to be inserted into a compost pile to help 
rolcroorganisms transform it quickly into fertile humus. some
how drawing on what Steiner calls ethericjormativejorces. Con
siderably more exotic, 502 and 506 are usually treated as a pair. 
prepared together: the first consists of blossoms of yarrow stuffed 
into the bladder of a freshly k1lled buck deer. The bladder. ob
tained from a hunter. is blown up like a balloon and allowed to 
dry before being stuffed. BD 506 is the flower of dandelion to be 
inserted into a cow's mesentery-that tenuous membrane which 
surrounds the animal's internal organs. It Is essential, or so our 
host InSisted. that the dandel10n be placed in the inner side of the 
mesentery. Reversed, it Is inclined to putrefy. Bladder and me
sentery. suitably stuffed. spend the winter buried beneath the 
soIl, there to be worked on by the mysterious forces of the cos
mos, which Steiner describes as pullulating with life beneath the 
snowy frozen so11 of winter. 

BD 503. the flower of camomile. is stuffed into a bovine intes
tine. as with sausage meat-Wa charming operation" according to 
Steiner-and must be bur1ed all winter in a sunny spot where the 
snow will remain over it for long stretches at a time. 

The stinging nettIe. annoying in the field, turns out to be a 
boon to its neighbors. according to Steiner, as a great enlivener of 
the soil. stimulating its health and helping to provide plants with 
the individual components ofnutr1t1on they most need. As prepa
ration 504, it Is buried without benefit of sheath, preferably be
tween layers of netting-iron netting, warned our host. not cop
per. Iron, he expla1ned. is related to the planet Mars which goes 
well with the nettle, whereas copper Is less good because of its 
association with the planet Venus----strange astrological notions 
later to be validated scIentifically by a vanety of supporting sources. 

BD 505ts the bark of an oak tree. preferably a white oak. ground 
up and placed in the skull of a domestic animal-cow, sheep, 
goat. pig. or cat. Put into the earth under a layer of peat moss. it 
Is to be irrigated with rain water to acquire a coating of sUrne. 

Last of the compost inoculants. 507, is also the simplest. being 
merely the juice of valelian blossoms, a wild plant that grows 
abundantly in the northeast United States. espeCially in Massa
Chusetts, 
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Finally there is Steiner's preparation 508, which does not go 
into the compost. It Is common or garden horsetaU, Equisetum 
aroense, brewed into a strong tea to be sprayed onto plants and 
trees in the spring and summer to prevent fungus molds. 

Our host. aware that his explanations were straining our cre
dulity, relented and Informed us it was time to bury the horns, a 
performance he wished to carry out while the sun was still up, 
before the ground began to freeze. 

Stacked in wooden crates, our handiwork was loaded into a 
Ford pickup and drtven down to a spot tn the valley by a stream 
where a circular hole twelve feet wide and two feet deep had been 
dug into the soft alluvial soil. 

Starting from the center, one by one, the well-stuffed horns 
were placed tip down in a growing circle until all 850 stood neatly 
stacked, The lot was then covered with about eight inches of dirt, 
and we were invited to return In the spring to see for ourselves 
how the tellurian forces of winter had miraculously transformed 
this cow dung into manna. 

As Courtney leveled the fresh soil on the pile, he fortuitously 
struck a small horn left over from the previOUS year, Shaking out 
a small amount of dark friable matter into the cup of his hand, he 
assured us it was suffiCient to bring new life to a whole acre of 
land. But first it would have to be stirred homeopathically into 

Let' McWhorter and Will Chapin bllJYlng some 850 cow horns filled with cow manure. 
They ",ill stay below the ground from shortly aftt"r the Winter solstice wllil SI. John's 
Day or Midsummer Day (June 24) the folloVllng year. 

---
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three gallons of water for an hour, twenty seconds one way, twenty 
seconds the other, in order to be Mpotentized with the required 
forces of the cosmos." Arcane as it sounded, this too would be 
explained In terms to satisfy the orthodox. 1 

Back on the hill by the house sIte, in a root cellar dug into the 
earth, walled wJth stone and roofed with cement, our host opened 
deep bins to shaw us by the light of a lantern the various Steinerian 
preparations-500 to 507-Iy1ng in earthenware crocks sur
rounded by damp peat moss to keep them moist and protect them 
from such noxious effects as gasoline fumes or electric current. 
The 500, in a forty-gallon crock, seemed to radiate energy. while 
the others lay tranquilly waiting to be potentized by homeopathic 
stirring. 

Such a wild alchemical approach to gardening and fanning made 
It easier to understand why early bIodynamic farmers had cho
sen to do their stuff on the q. t. But it was a challenge to us to find 
out if and how such homeopathic wizardry might actually work 
In practice to effect. as claimed, a revolutionary approach to mod
ern agriculture. 

To shaw us his own quiet method of performing this apparent 
magic, Lee McWhorter Invited us to his herb farm in the 
Shenandoah Valley, strangely named La Dama Maya. in honor, 
as he explained it. of a Californian biodynamic flower girl he had 
met and married in MexiCo, motivated, he believes, by some 
metempsychotlc Mex:lque past. 

1 The essence of homeopathy-generally described as a system of medical prac
tice that treats a dl5ease by administering minute dost's of a remedy that would in 
a healthy p!'TII(>lI produce the symptoms being treated-is that the smaller the 
attiount of matte-r the mot'!;" powf't'ful til ... force exerted. asjf power were a prtsoner 
of matter. 
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PULSE OF LIFE 

One gray day between Christmas and New 
Year's we set off across the Blue Ridge Mountains to the McWhorter 
fann in the Shenandoah Valley, Our objective was to learn to 
make regular biodynamic compost and its homeopathic substi
tute known as "barrel compost." 

Lee and his wife. Maureen, were waiting in their two-story Vic
torian farmhouse with a Jug of herbal tea. Our various astrolOgi
cal signs determined to the satisfaction of Lee, a Virgo, and 
Maureen, a triple ScorpiO, we were led to a greenhouse that 
stretched the length of the house. Trays of nursling herbs lay in 
phalanxes, redolent with the scent of rosemary, wonnwood, myrtle. 
thyme, Greek oregano. golden sage, salvia, santol1na, and a deli
cate winter savory, all vibrantly alive and flourishing despite the 
season. 

And so began the lesson in how to brew the prime and most 
'important ingredient in biodynamic farming: Steiner's prepara
tion 500. Into a five-gallon bucket containing three gallons of rain 
water, Lee poured half a handful of the black 50O--enough, he 
assured us, to spray a whole acre. Rhythmically he began to stir 
it with a long stick, first clockwise to create what looked like a 
deep vortex, then counterclockwise to create a seething, bubbl1ng 
Mchaos, M followed by another SWirling vortex. 

MI use this special stick, M said Lee, Mto get the vortex to the 
bottom of the bucket. It's just a plain old stick, But it has a curve 
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that helps. You have to get the outside mOving. Steiner claimed 
the vortex was the rhythm of life, that a lot of seeds have the 
shape of a vortex. ThIs particular motion seems to energize the 
water.~ 

He was sitting on a milk stool. sUhouetted against a backdrop 
of snowflakes falling gently beyond the greenhouse door. ~I stir it 
less than a minute one way before reversing. When I get the rhythm 
ljust sit and contemplate what I am doing. The Important thing 
is to put your thoughts and detemtlnation into what you are do
ing. Steiner says you should put your very life into it, so that 
what comes back out of the earth is a reflection ofyaur own effort 
and spirit. The foundation of Steiner's thought is that all aspects 
of the physical world are permeated and guided by the spiritual. 
He believed that the soU, in addition to being supplied with nutri
ents, microorganisms, and humus. needed to be affected by the 
w1l1 and spirit of the farmer, or gardener, as well as by intangible 
forces stemming from the moon, the other planets, the sun, and 
the stars. I'm putting energy into this stirring. I know I'm tum1ng 
the stick; but what's turning me? Perhaps the bluefish I ate for 
dinner last night. It goes around and around, the same basic 
rhythm in the universe, a pulse that I can only call life. If Steiner 
is right, that vortex I'm looking at in this bucket 1s drawing the 

Lee McWhorter creating the vortex to suck COf>mic and planetary fomes into three 
gallons of water to create BD 500. 
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forces in from the air, from the cosmos. Those are life-giving forces, 
not death-dealing. Somehow they're there: kinetic, potential." 

He paused, reflectively, then went on stirring. ~But an hour is a 
long time to keep tlUs up," he said with a sigh. ~It's not so bad if 
you've got three or four people to help. Steiner envisioned getting 
his guests to do it after Sunday lunch, as a form of entertain
ment. If you'd like to participate I've got some other sticks, and 
you can see for yourselves which you prefer. It's easier with a 
longer stick. You can make a smaller circle and get a bigger vor
tex." 

When the hour was up, Lee paused to admire what looked like 
a bucket of plain water with a few dregs of dirt in the bottom. 
"TIlis is it!" he said. "TIle magical potion. But it's not all that 
powerful all by itself, We've learned that it's more effective on soil 
that has been treated with compost made with the other preps 
from 502 to 507, or sprayed with an infusion of the barrel com
post which already contains all the preps, So I'm going to mix 
into this 500, homeopathically, an ounce of barrel compost, It 
will only take another twenty minutes." 

We had seen the compost he was referring to, dark and earthy, 
at Hugh Courtney's lying in a barrel dug into the soil down by the 
stream: but we had not understood its function, Lee explained 
that it had been developed by a German follower of Stetner, Maria 
Thun, who had observed and expertmented with plants for some 
ten years on a Gennan govenunent research farm near Kassel. 
The barrel compost was a simpler method for getting all the 
Steinerlan preparations into the so11, homeopathically. Not that 
one didn't want to spread normal biodynamiC compost, he added 
quickly. It was a question of acreage: 1£ one had too much land, 
and couldn't afford to make that much regular compost, the bar
rel mixture had a great effect, especially good for the changeover 
from orthodox chemical fertilizing to the biodynamic method. 

"Steiner," sald Lee. ~expl1citly stated that as a result of the con
centration and subsequent dtlution of the preps it was what he 
called the radiant effect that was doing the work. No longer the 
substance itself." 

Maria Thun's barrel compost is made by inoculating a gram or 
so of each of the preparations 502-506 into a mixture of cow 
manure, fresh eggshells, and ground-up basalt. a volcanic rock 
that contains all the elements that become clay after dissolution. 

Its advantages. Lee eXplained. are that it can be prepared at 
any tJme, It needs less incubation than regular biodynamic com
post to be complete, perhaps two months instead of six, and is 
not only powerful as a fert1l12er but 1s said to put the earth in a 
state of defense against the perniciOus intrusion of radioactivity, 
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espeCially against the fatal fixation ofstrontlum~90/21n the bones, 
Eggshells, he said. add to the so11 the element of calCium. and 
plants grown in high-calcium salls have less radioactivity, espe
cially in Europe. Suitably stirred, for a good hour, the mixture of 
cOW dung and additives is placed in a barrel-........open top and bot
tom-which has been burted in the earth to its waist, then banked 
with earth to within an inch of its top, there to spend the winter. 

"A barrel of this compost, when fennented." said Lee."can con
tain anywhere from fifteen hundred to two thousand ounces of 
the finished product, each ounce of which will care for an acre of 
land. That means that one barrel can take care of a pretty big 
spread, some thousands of acres. Just the essence of the prepa
rations. even in the tiniest doses. appears to have a regenerative 
effect on the soU and make the 500 more productive. In a pas
ture, everywhere the cows have dropped their dung there will be 
dead things. Those dead things will biodegrade into healthy hu
mus much faster after you 've sprayed with the essence of the 
barrel compost. If you have a lot of acreage you can't pOSSibly 
make enough actual compost. let alone spread it: it might take 
tons and tons. But an ounce---or 100 grams-ofthis barrel com
post stirred into water and stimulated by the forces freed through 
the compost. can generate a billion microbes in each teaspoon of 
so11, You get an idea of what's happening !fyou realize that each 
and every one of those microbes has a mouth and Is eating debris 
on the ground, then laying down its corpse as organic reSidue, 
often in a matter of minutes. Pretty soon your fields are rich in 
humus. But Steiner, mind you, was perfectly clear that the pres
ence of abundant microorganisms in the sol1 Is merely an indica
tion that cosmic forces are at work. It's like flies: they only come 
ifthere's dirt. Ditto with the microorganisms: they only prolifer
ate if the forces are there. And the preps mediate the forces." 

As soon as he'd ftnished stining the potion of barrel compost 
into the bucket of 500, Lee took a piece of cheesecloth and strained 
the contents into a backpack sprayer, leaving about a quart of 
Itquld in the bucket. "I don't want any residue to clog my nozzle," 
he explained. ''I'm gOing to spray one acre of my outdoor herbs, 
as an autumn spray. In Steiner's day, before they invented the 
backpack sprayer, they used a pall and a big brush to swish the 
stuff onto the ground. Maureen still Ukes to do it that way, and it 
works just as well. ~ 

Pall and brush in hand, Maureen looked like an Andrew Wyeth 
painting as she set off into the field. 

"We spray in the autumn after everything is clear." said Lee: 
"when the earth is still exhaling, before the ground freezes. I want 
to get the farm sprayed so that when the earth breathes in again 
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in the spring it will breathe all these forces back into the earth. 
Then things will come back to life. Normally we wouldn't spray in 
the middle of the day, like this. I'd do it early in the morning. But 
with so little sun. the stuffs not about to evaporate." 

A light snow was still falling as we followed Lee into the garden 
to watch him spray his donnant herbs. 
~We haven't put anything on this soil but biodynamic preps for 

ten years," he said. "The full effect of the method appears in the 
course of the first three or four years. It consists of a continuous 
increase in fertility. and an improvement in the quality and flavor 
of the produce. And we harvest on those calendar days when the 
moon is influencing certain portions of plants and gMng them a 
better keeping quality. Our customers all remark about the beauty 
and power of our herbs, but if I try to explain to them that it 
comes from cosmic forces, my wife makes me hush. She says the 
customers aren·t ready for such talk. At least not yet. It's too far 
out." 

Lee moved about the aisles between his rows of herbs pumping 
a fine mist into the air. M After many years of careful research." he 
went on. "the Bio-Dynamic Association of America in Kimberton 
Hills, Pennsylvania. produced a calendar which shows specific 
days (and hours) Judged best for working on the leaf. root. fruit, 
or flower portions of crops: one works with spinach on a leaf day, 
potatoes on a root day. peaches on a fnlit day, blossoms on a 
flower day. The days succeed each other in cycles of nine, or just 
over a th1rd of a moon period. We do our transplanting only on a 
root day. so the roots can dig right in. The place I've noticed it 
most Is with broccoli seedlings. It takes most people a couple of 
weeks to get them up. We do it by the moon and they come up in 
three days. Evetyone knows that apples are pruned and cow horns 
sheared when the moon is waning, lest the moon's powerful tide
raising forces cause both tree and cow to bleed away without 
healing. If you want your hair to grow luxuriant, you cut it only at 
the very moment of full moon. So we figured: why not payatten
tion to the rest of the calendar? Once you tune into the cycles of 
the moon you quickly see the effects they are having, even on the 
weather." 

Lee smUed at us broadly: llle mechanics may appear com
plex, but the premise is Simple. This planet, and everything on it, 
is an integral part of both the solar system and the cosmos: every 
last blade of grass is affected by the whole. With his clairvoyant 
vision, Steiner could describe the fonnative forces as they oper
ate in cycles." 

"What about the 50 I?" we asked. 
~Ah!~ said Lee. "That's for spring and early summer. When the 
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leaves are beginning to sprout, when the plants have three or 
four sets of leaves and are starting to grow, then we spray with 
the silica 501. A gram of ground-up quartz crystal mixed into 
three gallons of water, stirred for twenty minutes clockwise. then 
counter-clockwise, just as with the 500. makes a potentized liq
uid, Scrutinized under the microscope, the 501 would most likely 
show nothing but three gallons of plain old rain water. But its 
effect is immediate and noticeable. Steiner says it enhances light 
metabolism in the plants. and stimulates photosynthesis and the 
formation of chlorophyll. I know that it influences color. aroma, 
and the keeping qualities of all our crops. And you can spray 501 
throughout the summer to keep bringing in the forces of light. M 

Lee put down his backpack while there was still some fluid in 
the tank. ~Now 111 show you how to make a biodynamic compost 
pile. ~ His enthusiasm was in no way flagging. ~I don·t make them 
very big. I don't need to on just nine acres, especially when 1 
spray with the barrel compost. But I like to put a handful of the 
regular biodynamic compost in the hole when I transplant an 
herb. If you didn't use the barrel compost by the ounce you might 
have to use as much as five hundred to a thousand pounds of the 
regular biodynamiC compost on each acre. On a thousand acres 
it would mean you would have to be making tons and tons of the 
stuff. So you see the advantage of barrel compost? Luckily, once 
you start spraying and composting, either with one or the other, 
each year you need less and less. If you don't mind standing out 
here in the snow. I'll build you a small heap. tight here and now, 
and we'll inoculate it. n 

Picking what he conSidered a suitable spot for the pile. Lee 
cleaned off an area three by four feet to reveal the bare earth. 
'"lbe pile has to be in direct contact with the soil, M he explained, 
"so that the earth forces can work their way up to affect the pile, 
and the earthwonns and microorganisms can have access to de
compose the material. M 

With a wheelbarrow he set about collecting various ingredients 
to bu11d up in layers. first one of dried weeds, which he picked 
from the edge ofa field. These he covered with a couple of inches 
of earth, followed by a layer of straw, followed by a layer of cow 
manure. ~Its biodynamic manure, n he said with a happy grin. "I 
brought it here from Hugh Courtney's in the back of my pickup. 
I should be putting in a layer of quicklime. but 1 don't have any. 
and with this so1111'll do Just as well without." 

Lee dug up some thistles, followed by some green weeds that 
were alive and doing well. lhis is white yarrow," he said. teanng 
it up by the roots and waving it in the air. "It grows wild l1ke a 
weed. But I've got it planted around here; we harvest it in the 
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sprtng. especially for Hugh. It's one of the 'preps' that goes into a 
stag bladder. And we use it in our herbs. It's a good expectorant 
to get rid of phlegm, and It's also a diathoretlc to make you sweat. 
Growing medlctnal herbs 15 a matter of intent: you have to know 
just what effect you're looking for; and the herbs ought to be 
biodynamically potentlzed, otherwise they have little or none of 
their natural powers. ft 

Lee wheeled h1s barrow to where he had three compost pUes 
already working, separated by three pallets. The first was com
pleted, as could be seen from the shovelful of dark-brown, friable 
material he produced from it, sweet-smelling and earthy, crawl
ing with earthwonns. Next to it was a second pile In the process 
of biodegrading; he figured it would be ready in a couple of months. 
The tlUrd pile, exuding fragments of orange peel and egg shell, 
was clearly being built up from kitchen residue, 

~I've got other small piles of compost like tlUs allover the prop~ 
erty," said Lee. ftWhen they're ready, I can spread them right on 
the spot. M He shoveled some of the biodegrading material onto his 
barrow and started to wheel towards the fresh pile he was buUd
ing. "A Uttle of this older stuff will act as a starter in the newer 
pUe. But the real starters are the Steinertan preps, the ones pfeiffer 
kept talking about but tried to keep restricted. I'm going to insert 
them as soon as the pile is about four feet high and has a skin," 

By skin, Lee meant a layer of straw and earth to tnsulate the 

A shovelful of eompost Inoculated with sIX biodynamic preparations. [t has turned Into 
humus alive with earthworm.<;. the bm;!s for biodynamiC fanning and .Ila.rdenJng. 
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pile from the fiercer elements, but not the quickening rain. nus 
he arranged cosmetically with his shovel before using the handle 
to dig five holes a few inches apart, about eighteen inches deep 
into the pile. 

~Jnto each of these holes I'm going to put one of the preps. 502 
to 506," he explained, prodUCing from his pocket five Uttle plastic 
containers, not much bigger than teabags, the contents of each 
of Which, about a gram or so, he shook into each hole before 
sealing it. 

The last preparation, 507, Valeriana officinalis, or the juice of 
the valerian plant, he poured from a small quarter-ounce vial 
into his backpack sprayer which still contained the remnants of 
the mixture of bane I compost and 500. This he sprayed over the 
whole pile in a fine drlzzle. 

'11le compost has to be damp,ft he explained, waving the nozzle, 
"or it won't heat up. But it mustn't be too wet, or the aerobic 
microbes won't have enough air to breathe: fennentation won't 
take place, and the compost will rot instead of biodegrading." 

He looked up with a satisfied grin. "Come back in the spring 
and you'll see a lovely pile of degraded compost. ready to give life 
to the soU. nus pile will have turned to soft, dark, friable humus. 
the secret of agricultural health on this planet~courtesy Dr. 
Steiner, his cosmic forces. and billions or trtlIions of cooperative 
microorganisms ... 

"Who else, ft we asked, ~ls fanning this way in AmericaT 
"Ahaa!" came the answer. "For that you will have to go to 

Kimberton, to the Bio-DynamIc Association of America, and talk 
to the man who runs it now. Roderick Shouldice. He can tell you 
where all the skeletons are buried! J know there are lots in the 
Dakotas and in Ontario. As for the rest, I'd like to know myself." 



Chapter 3 

MOONSHINE 

Thtrty roUes west of Phlladelphta. in the 
low-lytng hllls ofK1mberton. the first blodynam1c farm In Amertca. 
CamphUl VLllage. came into belng In the late 19309, dedicated to 
an ecological. nonsynthetlc. sustainable agnculture. On a thou
sand acres of what mIght be the rolling downs of Surrey. A1artk 
Myr1n. president of the Sun 011 Company. first gave sanctuary to 
Steiner's early follower, Ehrenfr1ed pfeiffer. an anti-Nazi bIOchemIst 
and pragmatic farmer. who fled the Nazi mJllennlum to bring his 
master'S agncultural message to Amertca. 

The old mansion house, overlooklng a sprawUng four-hundred
acre farm, now houses a large group of cheerful handicapped 
persons ofvartous ages- fraJl human beings. exterminatable un
der HItler's genetlc laws, but cherished by Stetner. who devoted 
some of the best years of hJs Ufe to the SCience of successfully 
rehabUitattng the handicapped. CamphUl Vlllage. now one of many 
such Institutions stretcb1ng from Ireland to Botswana, is a non
profit venture partly funded by government. We found its mem
bers happUy attending to their chores about the farm. which eco
nOmically includes a bakery. a cheese factory. and even a store. 
where only blodynamJc products are sold. including delicious 
home-baked bread and remarkably tasty vegetables. 

Of the BIO-Dynamic Association. not a sign. A wild goose chase. 
we wondered. forewarned that the practitioners were wary of pub
licity? Then we met in the wood-paneled . picture-windowed 
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coffeeshop a quiet, outgOing young man in his thirties. Roder1ck 
ShoulcUce. recently appointed administrator of the assocIation. 
Be explained that the ortginal biodynamic acreage had been di
vided by Myrln at his death into two farms. side by side. both 
blodynamically run. One was for the handicapped group. where 
vtsltlng students could also learn the blodynamJc method. The 
other. adjacent. of five hundred acres. Is run as a dairy fann to 
nourish the students of the Stelner1an Waldorf School. from kln
dergarten through twelfth grade. Extra Income Is der1ved by buck
ing fresh mUk. yogurt. and cheeses to PhIladelphia- the state of 
Pennsylvania being one of three in the Union which stlll allows 
raw milk for sale. 

A1m1ng at self-sufficiency as well as health. the farms grow their 
own wheat. rye. soybeans, and com. along with most of their 
fruits and vegetables. Many of the fruit trees. deliberately planted 
by pfeiffer in the early 1940s on the stIip-culUvated slopes to 
help fruit: apple trees and pear 

a near one of the 
tenant houses-handy in those days as a war-time bomb sbel
ter-5tetner's various preparations. 500 to 507. lay awake in earth
enware pots surrounded by peat moss. their lids daubed with 
yellow paint to dIfferenUate yarrow from oak-bark or nettle. watt
ing to be inoculated into compost. or be sprayed homeopathJcally 
onto an avid soU. 

KImberton Hills. as Ron Should1ce explained. does not use Marla 
Thun's barrel compost. but has enough cows of Its own to regu
larly spread the real thing on alI Its acres from a senes of fifty
foot-long compost heaps inoculated with the preps. Rod does this 
himself. injecting pUes that have been fronl-Ioaded inlo wind
rows by two professional biodyna.mJc fanners who oversee the 
land and care for the livestock. Swiss and Hereford cows. pigs. 
sheep. goats. chickens. pigeons. all produce bJodynamJc manure 
for blodyna.mJc compost. It being a part of Stetner's notion that 
every farm should be fertUlzed by the animals that Uve on It. ere
atlng a cycle of ever-increasIng rlchness in soU untainted by for 
eign or chemJcal elements. 

To stir the 500. which is made rtght there on the fann. Rod 
uses a system with a platform six feet above ground. surmounted 
by a trellis from which a ten-foot pole dangles into a IS5-gallon 
barrel . The system allows Rod to sUr ninety-five gallons at a time. 
wtth little exertion. being reUeved of the suspended weight of the 
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Underground vault created by the Myrtl18ln 1942 to ItoUfIe the:: var1oUl!l steiner preptlln 
earthenware pulA IlUJ'mUUded by peat moss. 

pole. The resulting 500 is easUy poured by gravtty into a sprayer 
hooked to a tractor, which can spray five gallons onto each of 
nineteen acres, The entire farm is fert:UJzed with biodynamic com
post from the windrows, lightly turned luto the topsoU In the 
spring. and regularly stImulated by the cosmic forces released 
through the spraytng of 500 and 50 1. 

To these blodynamJdsts. the whole earth is but a reflection of 
what Is taking place in the cosmos. an idea that goes back at 
least to Ancient Rome. confirmed to them by intensive laboratory 
and field experlments carrted out during the past half centwy, 
As an indication that man once understood the power of the sun's 
intercourse with soU and plant. they point to the Egyptian glyph 
of the Sungod Ra, depicted with rays that end in manIpulative 
hands. 

Every twenty· four hours. sun. moon, planets, and stars. as 
observed by these stargazers. have a strong and pronounced ef
fect upon the growth of plants. Planting and harvesting at Camph!ll 
Vlllage Farm are done as strlctly as pOSSible in conjunction with 
the Kimberton HUls Calendar. whose editor, Sheny Wlldfeuer. and 
several contributors. are in residence nearby, Steiner and his fol· 
lowers maintain that as the sun, the moon, and the planets move 
through the twelve zodiacal segments of the sky they have differ-
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Ing effects on the earth and on the plants that grow in it. 

Because each day the sun r1ses four minutes later than the 
stars aga.tn.st which it moved the prevtous day, in a year it gradu
ally traverses the enUre Circle of the zocUac. spending a month In 
each constellation, The moon. in its monthly cycle. spends only 
about three days in each. Apart from its obvious waxing and wan
tng-the influence of which on tides and growtng plants Is no 
longer in dispute-the moon has two other motions whJch are 
said by Steiner1ans to affect both plants and planet. The moon's 
elliptical orbit brings it at tImes nearer and at Urnes farther from 
the earth. creating an harmonic effect comparable to the earth's 
drawing nearer to and farther from the sun In summer and win
ter. When the moon reaches its nearest point. or perigee. and a 
"winter" moon is evoked. the plants' relation to the sun, accord
ing to biodynamic farmers. is hindered in that seeds put down at 
the moon's perigee produce plants that tend to be vulnerable to 
fungus diseases and pests. 

European biodynamic moon watchers such as compost devel
oper Mana Thun. point out that wtth the ascending moon. plant 
forces and saps flow upwards more strongly to fill the plant wtth 
vitalIty. But. when the moon has reached Its bighest point and 
begins to go down again. the plant. they say, or1ents Itself toward 
the root. a time more favorable for transplanting because it en
ables the plant quickly to form rootlets with which to anchor it
self. As the sap flow weakens, it is also a suItable Urne for prun
Ing trees or cUpping hedges. When the moon runs Iowan the 
hortzon, echoing the sun's influence in autumn and winter. the 
vitalIty of plants is said to concentrate in their lower parts: time 
to concentrate on manurtng, rooting. cutting. compostlng, and 
harvesting root crops. 

81odynam1cists point out that the forces streaming continually 
from the direction of the constellations are -focused- by the moon 
and are able through Its power to become directly effective In 
plant llfe, They therefore choose to work wtth plants on those 
days when the moon has entered a zone of the sky that especially 
enhances the growth of that part of the plant they wish to en
courage. 

Knowing which days are especially favorable for leaf or fruit 
vegetables. Rod explained that at Kimberton Hills they sow cab
bage seeds on a leaf day and wait for a fru1t day for tomatoes. The 
four aspects of a plant- root. leaf~stem. flower, and fru1t~seed
have distinct qualities and functions. In cultivating plants. hio
dynamiclsts try to encourage the root growth of carrots. beets. 
turnips, and potatoes: the leaf growth of lettuce. spinach, and 
grass; the blossoms of their favor1te flower1ng plants: and the 
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fruit and seed formation of such crops as wheat. com. tomatoes. 
beans. and squash. Steinerlans point out that the moon itself. 
actJ.ng not only as a reflecting mechanism. but. of Us own power. 
works on the earth through the element of water, avaUable to 
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One mmth In the Kimberton Calendar. originated by Maria Thun bl Omnany. abowtng 
pIanct.lU)' days and exactly which pw1 of what day to plant c.- I~ 1UOt. leaf. &utt. 
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plants either through rain or lrrIgatlon. and Is a carner of those 
forces that tend to influence reproduction and vegetative growth. 

Another basic rhythm is brought about by the daily rotation of 
the earth upon its axis. Within each single day. says Marla Thun, 
a plant 1s affected by the earth's complete revolution-an effect 
comparable to what Ste1nenans describe as the yearly in-and
out Mbreatb1ngM of the earth. They say that from about three in 
the morning unW midday thJs dally rhythm causes sap to rise. 
and that from three in the afternoon until the middle of the nJght. 
the rhythm tends to tnfluence the lower parts of the plants. 
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When Steiner noted that the ley crystals that fonn in winter on 

the panes of windows are different in a flower shop from those 
appearing on the windows of a butcher shop. he suggested to 
Ffelffer and to another of his early followers. Lily Kol1sko. that 
they expertment in the lab w1th the fonnation of crystals as a 
means of demonstrating what he called his "formative forces" in 
nature. To satisfy Steiner's desire to demonstrate what lies #be
yond the veil of matter," Pfeiffer developed a system known as 
chromatography in which various solutions of mineral salts, im
bibed by rounds of paper, were made to reveal the differing pat
terns left by forces at work in soil and plant life. With a similar 
method, known as "capillary dynamolysis," Kolisko went further, 
valIdating not only Stetner's but Paracelsus's dictum that each 
planet is llnked to a metal on which it has a special effect. varying 
with the motions of that planet. With her method KoUsko was 
able to explain such mysteries as why highly refined metal ob
jects such as ball bearings can turn out badly If manufactured at 
an inappropriate planetary phase. The same subtle forces she 
found to be at work in the U\.1ng cells of plants. affecting both 
their growth from seed and the quality of fruit and vegetable, and 
even such odd facts as that lumber, to be lasting, must be cut in 
the appropriate moon phase.) 

Rod told us how Ktmberton Hills student farmers are trained 
in the observation of color, movement, and the gradual transfor
mations of nature. By these means they are able to recognize 
what they call the "plant being" that Uves and unfolds through all 
the forms from seed to root to leaf, and back to seed again. Tak
Ing advantage of cosmic cycles, they like to harvest lettuce and 
other upper-plant crops in the morning when they are most full 
of vitality. and root crops in the late afternoon when they are 
most full of life. Transplanting they consider best done at night 
when the downward flow of sap can be used for establishing roots 
in their newemironment. By performing nonnal agricultural prac
tices such as seedsowtng, transplanting, cultivating, and har
vesting at times when the appropriate element is working strongly 
from the cosmos. they have shown that one can enhance the size, 

''', fonn, flavor. and storage quality of crops. 
It has been shown that plants react strongly to changes In the 

weather by rushing sap to their roots in anticipation of a comtng 
stonn. Thts enables them to send sugar back up to leaves and 
boughs when things have qUIeted, and so repair any damage by 
the storm, The mystery remains as to how the plants can tell that 

4ln1e many paInstaking experlcments to validate the actual effect of slars. SlUJ. 

planets and moon on gennmation of seeds and the growth of plants were carried 
out over a period of thirty years by Lily Kolisko 
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a storm is coming. but an empirical test is easily made from the 
sugar content of a plant just before, during, and after any stonn. 

Taking a leaf from Steiner and his occult masters. Kimberton 
farmers are aware, as Rod explained, that the four parts of the 
plant correspond to the four classic elements of nature: earth, 
water. air, and fire. Clearly, they say. the root of a plant is con
centrated in the element of earth. the green vegetative parts are 
linked to the flow of moIsture, the flower opens into the airy ele
ment. and the fruit Is slowly ripened by the wannth of the sun, 
which seals the seed. 

Astrologically-and enigmatically-they associate the four ele
ments with four segments of the zodiac: earth with Taurus-Virgo
Capricorn; water with Cancer-Scorpio-Pisces; air with Gemiui
IJbra-Aquarlus; fire with Aries-Lea-Sagittarius. And they conceive 
that the moon, passing before these constellations, enables those 
particular elemental forces to work more strongly into plant life. 
Marta Thun, and, following in her footsteps, the authors of the 
Kimberton Hills Calendar, have accumulated years of data on the 
effect on the growth of plants of planetary oppositions, trines, 
and co~unct1ons. Whereas oppositions and trines are said to be 
poSitive, nodes (where orbits intersect), occultations (when one 
celestial body passes in front of another), and outright eclipses 
(when one body obscures another). are generally considered un
favorable for plant work, usually causing adverse effects, espe
cially in sowing. 

And just as the rise in traffic accidents occurring on node days 
has been confinned statistically. so have the effects of the moon 
on cattle-breeding been established by Steinerian farmers over 
the years. If a bull is taken to the cow on a node day, either the 
cow remains barren or, worse, the calf Is born with undeSirable 
characteristics. Experience has shown that when planets enter 
into oppOSition at 180 degrees, be it with the sun or with one 
another. the Ufe forces of the plant are increasingly intenSified. 
beginning several days before the actual event. Steinerians claim 
that the forces of both oppostng planets, influenced by the im
pulses from their respective zodiacal constellations. interpenetrate, 
fruct:l.:fying and augmenting one another in their effect upon the 
earth, The moon's effect. says Marta Thun. can sometimes be 
enhanced through oppositions, but on other occasions be dimin
Ished. 

All of this lore, which echoes ancient astrological knowledge
as Rod admitted-is actually the result of many. many years of 
careful laboratory experiments, with strictly scientific methodol
ogy carried out by devoted followers of the Steinerian vision. When 
Marta Thun first began her studies of the rhythmiC cycles of the 
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moon, she was unaware that her Kassel vegetable garden was 
near the center of a ring of hUls, each cormected since anClent 
Celtic and Druidic times wtth a dUTerent zodiacal sign, But she 
soon found that the ancient history of these Mmystery centers,M 
enabled her to interface the effects of moon, sun, and planets, 
enclosed as they are wtthin the twelve zodiacal constellations, 
various sections of whIch are vtsible at night at different Urnes of 
year. The result was th,e creaUon of a calendar. the Biodynamic 
Sowing Chart. Incorporatlng all the data of the three moon 
rhythms, the planetary positions, and the zodJaca1 signs. by which 
the members of such communities as KImberton can plant and 
harvest their supertor products. By creating her sowing chart on 
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this basis, Thun was careful to be correct, not only geometrically. 
and theoretlcaUy. but actually. To sow seeds by the wrong moon
shJ1le, without paying aUentJon to the exact scope of each par
ticular celestia1 sign would be to escape its influence and. like 
procrustes. not make beds to fit people of dLITerent heights. but 
cruelly stretch or amputate them to fit a single arbitrary bed. 



Chapter 4 

GOLDEN GARBAGE 

In the peaceful woodlands of southern New 
York, just west of the Hudson River, a sprtghtly lady in her eight
ies, Margrlt Selke, presides over an A-framed hut that resembles 
more the home of the Good Witch in the Grimm fairy tale than an 
establishment for the pursuit of science. It Is pfeiffer's laboratory 
at Threefold Farm. Allin diminutive storybook form. it contains 
the equipment for the manufacture of the pfeiffer starter: alembics. 
retorts, microscopes. heating and cooling containers, great mix
Ing vats, specially designed, and a line of refrtgerators stocked 
wtth vials of multiple strains of incubating or dormant microor
ganisms designed to chew up each and every component of any 
kind of garbage set before them. 

Also an emigre from Hitler's Germany. Margrtt Selke continues 
to produce Pfeiffer's starter. st1llm demand by those detennined 
enough to request it. On the day we visited, a thousand units lay 
in' plastic bags in a box half the size of a footlocker, ready to be 
shipped to Saudi Arabia, and another thousand were ready for 
Dubal, each parcel designed to revMfy a thousand acres of bar
ren land. For the more volatile market in this country, Ms. Selke 
continues to keep the strains alive, along with cherished memo
ries of their developer. 

Pfeiffer was barely twenty when he first met Steiner at Dornach 
just outside Basel, Switzerland, in 1919. The master, then in his 
fifties, quick to see the young man's talent. turned his interests 
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Margrlt Selke in her lab at Threefoln Farm. NY 

from electronics and physical chemistry toward what he consid
ered the mo~ vitally important study of bIochemistry, biology, 
and their application to agriculture. 

By 1925 Pfeiffer had set up his own Blo-Chemical Research 
Laboratory in a shed of the Weleda Drug Company, manufactur
ers of non-chemical medicines, at Arlesheim, near Domach, in
tent upon following Steiner's lead not only into anthroposophy, 
but into his newly expressed theories about the vital state of ag
rlculture. Just before his death, Steiner had made the same re
quest of pfeiffer he had made of Kolisko, that he search for some 
chemical agent that would reveal the fonnative forces in biologi
cal substances. Spurred by this need to show, by strictly ortho
dox SCientific methods, the existence of whatever it might be in 
ltving matter that differentiates it from the inorganic, Pfeiffer in
vestigated a great number of chemicals, finally settling on copper 
chlOride as the most suitable agent. With it pfeiffer was able to 
develop a method similar to Kolisko's to analyze biological sub
stances which came to be known as diagnostic crystallization. 

To test the effectiveness of Steiner's preps, pfeiffer carned out 
a series of expertments by placing chopped potatoes in thin dilu
tions of 500 to 507 and studied the development ofraots, discov
ering that 500 had a particularly stimulative effect on root growth. 
causing numerous fibrous roots, whereas 50 1 increased the as
SUnllative activity of plants, and 504 had a specia1influence on 
flavor; all the others strengthened growth compared with control 



samples_ 
pfeiffer claimed that In the lasl half century, since the sdvem 

of one-sided fertlll.zatJon. and of insecticides, humanity all over 
the world had been reWVU18 increaslngly delkl~'Ilt prmelnin food, 
and_ that ther~ was nothing normal anymore in what ".11.'1 being 
gr<MTI. But by comparable testing of chemically-grown wheat seeds 
and blodvnamic v.ileat seeds. pfeiffer showed that. on the 5er
enth day~er sproutlng. biodynamic seeds contained 42 percent 
protein compared with 23 percent for chenu<'.aIly-gro,,"n seeds. 
Har\-ested In the summ~r. the biodynamiC wheat had an almost 
gloss-l1ke grain, and 12 In 18 percent proteIn compared to 10 -11 
percent for ("hemlcall)---grrmn wheat. which lead pf~lfferto remru-k 
thaI with such nutrttlous wbeat one could almost avoid eating 
meat. 

Subjected to 100 degrtts of heat for half an hour. the blod" 
namlc kernels st1ll sprouted, whereas arttfklallv fcrtill.zed ker 
ads "",,,re dead. 

Other expetiments "",re made ill fields where parcels of land 
~!de by side were repeatedly eulU\'ared In the same way. planted 
with Ule same crops, btlt fertilized differently to dernon&U"ate the 
dllk,,-,nce 

From [926 to 1938 pfelffer also ran "",-eral fanns ,n HOiland. 
totalln~ clght hundred acres. complete with their own (lour mill 
and bakery for making spetUllly wholesome bread. w!ll{'h fed a 
total of s",-en hundred J'amHtes_ B!odynamlcally-produ,'c(! ""g
etable~, d!strtbuted under the Dt'meter brand~ nam~'<l for the 
Greek goddess of agrt("lliture~ at firt;t a\-olded by outsiders as too 
expenslw: ..... "'re soon forced back omn their tables b~' children 
who refused to eat anv olher kind of ,"'getable put before them 

For fear of startlJng Americans. pfeiffer's firt;1 book pubh..qhed 
ill the United States_ Bio-D!jflamu; Farll1it1fl arui Gardening. so 
bov.~nerlzed Steiner It avalded off~n't1ng anyone squeamLSh about 
metaphysics. and could thus persist. without causIng the slight
est re~{'tiOn. as the guIdIng 11ght for a few hearty souls. n>ere was 
no menUon of buried c.ow horns. stag bladders, or the sllmv skulls 
of anlmals_ TIle preps were poUtely described as generic concoo
tions of herbs_ 

\\1!ile World War l! raged on In Europe. pfeiffer was {'stablish
In" hIs bona (ldes In I\m~rlca by obta1n1ng an honorary degrt'e ill 
rnc'dicine from the Hahneman Medical Co!lege In PlUladelphla
at one time almost whony d"''<lled to homeopalhy-----tn recognition 
of lUs remarkable bIological research with the uS('. of crystalllza 
lions. Ustnl'( a stngle drop of a ~!ck patient's blood he made II 
possible to dIagnose many forms of disease. includlng cancer. 

By [944. as an American NtJun, after a falling out wlIh hls 

~ It" rhrom."<w<"" ,.,""" "'''''''''',,', I"Lkj,,~ m ,i'-'m!c ",,,I '"'",-.", 10m,."",,. '", 
tIr "-'/111. I",," 1"",,",",,", buttcr rmn- "np.~"",=,1 mil' ",,'''~ ~hdL Ptdb ",,11_, 
'-!thy • .,.""," '''~ 01 '''",un, 'nth",....., 

patron at Klmbcrton Hills, pfeiffer Il>o,-"d to a 285-acre farm of 
bls own in Spring Valley, N, Y whi('h he operated blO~"am!cally_ 
But the land was stony and stertle. the cattle riddled with the 
dreaded Bang's disease, and only pfellTer's cheerful detennina
tIon. along with his applied s.clentiftcally made (ompo~ts, enabled 
hlm within two y"ars to restore the land. feed the grain groWll 
frnm It to his cattle, and cure th('"In wllhout medication: ""They 
cured themselv~s." was pfeilier's smiling explanatJon, -We sim
ply provided nutrttlon and ~are-

Greatly preoccupied with the )l,eneml condWon of soils ill 
America, pfeiffer found a third of tile Unlled States on the way to 
becoming useless tram eroBlon and bad agrtcultural practlces In 
the Middle West. dust storms were mO'inil eastward al tI,e rate of 
furtyrnUes a year. Because of unbalanced ~ and a greedy 
tnlage of th~ soil. with no care gh..,n to protect ll. the sod was 
gradually being loosened and the prolenlve soil (""niHil wafted 
Into the atmosphere by drought and "'.-ind, A b!olOgirally benefi
CIal form of tlle balanced. dtverslfted fann, \\1th heavy legume 
plantings. meadow3. and green !llSllUIlJljJ;, was belllg ~n up in 
faV(lr of a one-SIded monoculture. Between 1935 and 1938 some 
90 per("ent of UlC settler>! of the GJ"f'at Plains abandoned their 
farms, tragl~ally described by Sleinbeck in The Grapes oj Wrath. 

To make things )l,r()W an a piece of soil, pfeiffer pointed out. was 
not necessartly farnun!(: 1\ ("ould be destroying the eanh's fcnU
Ity. A cultivated field. he lllsisted. was a llving organIsm, a lh"lrl" 
entity III the totality of liS processes. -A well-tended tleld does not 
have Sll unlimited capacity for inerNsed producth1ty, especIally 
!lot One directly proportional to the amount of fertJlJzer appli~d, 
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An !ncreast' m production may be ?btaln~d. but the "",U. as an 
organtc structure. can go to pieces. 

Pflolff~r prea<:hed repeatedly !hat soUs Intensely treated ",1th 
chemical fertilizer or orctJ.ard.s spraved for a long Ume with cheml 
caJs no iongerhaveany lJjolog1ca1 aCtMty. They b<."gtn to die. Also. 
'1neyard9 tttated for years wlth copper and Um~ solutions be 
come devoid of earthworms. losing their capacity for crea~ 
humus. 

Su-ongdo""" of chemical fertUlzers. said Pfeiffer. ffipeclally tho",' 
contalnlIlg soluble salts lik(' POtassIum or ammonium sulfate. Or 
highly corrosive substances such d..~ nitro phosphates. or poi_ 
sonous sprays. like arst'nic and lead preparations, injure and 
destroy the rntcroorganK world. And he was qUick to point out 
that every measure that disturbs life In the soU and dnves away 
the earthwonus and bactena. renders the soU mOre lifele&<; and 
less eapable of suppar11ng plam Uf~: the oniy healthy altematlve. 
he am.-oeated. was Steiner's biodynamic compost. 

But oppos!t1on to methods that SttIacked ofwUchcraft was sUlI 
too ,inllent In North Arnenca: and the strain of a constant Six 
teen-hour day dhided b<."tween S<.'lence and fanning was too great 
for pfelffer's weak r-onst!tuUon. From congr-!Iital dlabeles and 
advanc<"d tubereuiosis he collapsed and waS ('Qnfmed to a sanl 
tartum for a year. An 'ndefatigable resear~her, Pfeiffer took the 
blow as an omen w change his approach. Out 01 bed. he Il1'aded 
for the sanltar1un,-s l)acter1oiogicallaboratory ta study under the 
mlcroscope the \'ery tubercular bacteria wat had been gn".,,1ng 
at his lungs. particularly fas<>lnated by the W"dy specimens from 
dlgesl1"" tracts break down and (Ugest waste material-all of which 
gave him food for thOllght. Already at Dornach. Steiner had sug 
gested he search for a method of transformi:n~ vaster quantltles 
of orgaruc matter intO fertilizlng campost. To Pfelffer lh1s meant 
!dentifytnp; and Isolaling the IndMdual strains of baetel1.a thaI 
could digest and transform tll~ vac!aus Ingredients In an entire 
cit>· dWllp. 

Sufficif'.ntly recov('red, pfeiffer founded his Biochemical R!'searc:h 
Laboratory allhr....:fold Farm. In a Stelnerian centerorgan1zed tn 
the 1920. by a disCiple of anthroposophv ",110 ";as happy to offer 
Pfelffer the opportumty for developing Stelnertan notions. 

WltI, th" help ofMar~-!t Selke. Pfdffer patiently sought out and 
isolated the vartous strains of bacteria which. rendered doro~lnt 
and added to Stemers tradlUonal biodynamic preparations. h~ 
predicted would product' a bacterial starter so ,Hal it would be 
called -blo-dy,tattlite,' capable of transformIng "ast amounts of 
eHy garbage and fJaughterhouse refuse IntO valuable organic- fer
tII1zer at compet1\Jve prtces that wo1lld lead to the demise of chern! 

-. It IS said that pfelffer was also led to thts d",..,loprnent of Ste1ners 
or1g!nal preps because he found it difficult to com1nce AmeMcan 
fanner. of the "alld!ty of having to poten\Jze the vanous Ingr~di· 
!:Ilts by .tlning for an hour. l~t alone bury cow horns. oak bark, 
01" skull •. ill his slarter he malntalned the preps were already 
correctly potentlzed by stlrrtng. Only a selen group of dedicated 
biodynamiC enthusIasts continued. unostentatlousJ:.·. to use the 
or1g!nal pr~s. SlUffing and st1rr1ngas Ste'ner had recommended. 
while pf~lffer launched Into the largc-S<"ale wholesale reduction 
of C1ty refuse. 

By 1950 he had approached Tony Dalcinu. president of an Oak· 
land. Califomla garbage-collectlngouUlt. <lIld u!lered to translate 
Into feM1lizIng humus as much as posslble of the tour hundred 
tons a day of ~bage collected by Dalclno's tru\'ks from the cit;· 
of Oakland. To dM ... ~ home to Dalclno the folly of the present sys 
tern of handling refuse and th~ advantages of hls offer. I'foiff,'r 
e><pla!ned how It costs .""'IleriCans. as taxpayers. billions of dol
lars a year to cart away as garbage pre<:-lo\ls minerals and organic 
matCMaJ taken out of the sol1ln the fonu of [nnd. whUe It was 
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32 Secrets of the Soil 
costing farmers some $7 billion a year to put chemical fertilizers 
back into the ground. 

For funds to construct a factory to process this material. Pfeiffer 
convinced the owner of a wastepaper business tn Buffalo. New 
York, Richard Stovroff. by offertng him as a carrot the separated 
wastepaper to recycle. Seven stockholders. mainly paper proces
sors who saw in the garbage the promise of reusable pulp. were 
persuaded to spend a total 0($150,000 to start the Cornea Com
pany. 

Shortly thereafter a small slate-gray building arose on a penin
sula on Ute edge orSan Francisco Bay. In it a hundred tons a day 
ofwilted refuse was fed onto conveyer belts, to come out as com
post Inoculated with the pfeiffer starter. 

Dr. Pfeiffer's first munldpal compostlng plant In Oakland. California. 1950·52. 

As described by a contemporary journalist. lines of heavily laden 
garbage tnlcks would rumble down to the Comco factory, jounc
ing across the refuse-strewn yard to dump their aromatic loads. 
Tractor plows nosed the muck into piles to be pushed into a long 
trough leading to the plant. InSide. a pair of giant suction fans 
hanging over the conveyor belt, like outsized vacuum cleaners, 
sucked up most of the wastepaper. Huge magnets scanned for 
metal objects and ten workers rummaged through the refuse with 
gloved hands to pullout glass or wooden objects. Properly picked 
over. what was left got dropped through a chute onto waiting 
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trUcks to be carted to a hopper where enonnous steel blades. 
rota:ting against stationary blades. chewed it like hamburger. while 
nozzles showered it with water spiked with bacteria, a tablespoon 
of nUcrobes to every ton of gook. 

Action of the bacteIia was immediate. Within two to four days 
they could multiply 300 million times, wUh metabolic action so 
Intense the mixture heated up to more than 150 degrees asvari
ous strains offuIiously procreating bacteIia decomposed and di
gested the garbage, producing enzymes to speed up the digestive 
process and make possible chemical changes-a weird spectacle 
agatnst the San Francisco landscape as the mountainous piles 
actually cooked, throwing off dense clouds of steam. 

In less than a week, with decomposition completed, the piles 
would shrink and cool As pfeiffer explained the process: ~Durtng 
the digestive peIiod, food-building bacteIia have begun to grow. 
'Ibeir function, as in the Ufe process itself, is to use the decom
posed matter to build living organic matter, store up nutrients in 
the mass to be used by growing plants, changing basic elements 
so they can be absorbed into plant roots." 

Such bacteIial Ufe, pfeiffer explained, is present in virgin sol1; 
but in the garbage compost the concentration is several hundred 
tlmes greater. "Mter the first week of violent decomposition, the 
garbage has ceased to be rotting mateIial and has become stabi
lized plant food. It has no odor. Actually it repels vermin; and 
carrion birds will hover around the piles but not venture to alight 
on them." 

The result of all this was that some three weeks after an Oak
land housewife had scraped from her dinner plates into the gar
bage can the remains of a meal, this waste, reconditioned, could 
be shipped as a sweet-smelling black earth to farms and nurser
Ies anywhere :In the country. The Ferry-Morse Seed Company. 
distributor of the product, also used it to cultivate its own prtze 
grass and flower seeds in Salinas. California. It even sprayed 
Pfeiffer's bacteIia directly from a helicopter over several thousand 
acres of its own farmland. 

Vegetables grown with the converted garbage were found to 
weigh 25 percent more than those grown with conventional fertil
izers. and had as much as three times more vitamin A. Grain 
showed a consistently higher protein content. Laboratory expeIi
ments showed that pfeiffer's mixture could restore even ster1le 
sand to vigorous fertility, eventually transfonning desert into Iich 
farmland so long as adequate water was available. OrganiC mat
ter. mineral balance. and essential structure were restored, per
mitting the absorption and retention of moisture. 

The hope was to provide the nation with a cheap supply of 
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natural organic matter to anchor the topsoil and reverse the trend 
towards a continental dust bowl. "If all the U.S. garbage were 
processed each year." said Pfeiffer, "we would have about thirty 
million tons of compost. enough to fertilize ten million acres of 
land. Garbage dumps would just about disappear." 

The head of the Oakland Sanitation gepartment, Walter F . 
Gibson, called the plant "a boon to any municipality .... Economi
cally sound, it can be operated in any area." The Oakland TribWle 
chided San FranciSCO for not getting a compost plant, comment ~ 
1ng: "California does have its backward cities!" Lady Eve Balfour, 
organ1z1ng secretary of the Soil Association Ltd, of BritaIn, c1imb
lng gtngerly around the hillocks of garbage. singled out the Comco 
plant as the high spot in her U.S. tour. 

But pfeiffer had bitten off more than either he or the phalanxes 
of lUs microbes could chew. Concerted opposition by the produc
ers of chemical ferUlizers, worried about losing busIness, was too 
tough to digest. Wtthln two years the Oakland Comco company 
had closed its facilities for good. 

Fifty years later, no concerted effort has been made to take up 
where pfeiffer left off. According to a recent article in the New 
York Times. the next decade's principal agenda for New York City 
will be the disposal of Its garbage, twenty-one billion pounds a 
year. 

"Like time," said the head of the city·s Sanitation Commission 
as he sat in his seventh-floor office surrounded by an "art deco" 
collection of miniature trash cans, "like time. the flow of garbage 
never stops." 

Back in his lab at Threefold Farm, gravely disappolnted but 
untl1nching, Pfeiffer continued to research, battling for his cause 
from podium to podium, faCing odds strongly stacked against bio
dynamic farming. Along with the efforts of other organic farmers. 
he was derided by the powerful chemical companies with their 
vast assets and finanCial control of agricultural colleges, newspa
pers' magazines, and publishing houses. 

By 1961 pfeiffer had succumbed. ostensibly to tuberculosis, 
leaving Margrtt Selke to carry on alone. 

In her good witch A-frame lab, she reminisced about the high
lights of her hero's life. Doc, as his co-workers liked to call him, 
was always ready, she told us, to help with his knowledge ofblo
dynamics, and would devote as much care to a small backyard 
garden as to a severa1~hundred-acre farm, giving instant advice 
from his cornucopia of experience. Shown a garden with a very 
high toxic irOn content, he would prescribe the Steinerian rem~ 
edy of planting stinging nettles around the entire perimeter. with 
the result that the next soil readlng would show a 40 percent 
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decline in iron. and stay that way. For an infestation of pea apb1ds 
he would suggest. equally successfully. a tincture of green soap, 
dtluted 5 ounces to a gallon of tap water. 

Among his more arcane suggestions was the caveat never to 
take a rock smaller than a man's fist from the soU, as rocks are a 
valuable source of minerals. and their loss impovertshes the soU. 
As an excellent means of controlling pests in a garden, pfeiffer 
recommended young turkeys "because they clean up insects with
out disturbing growing plants, and talk to each other all the time 
in the sweetest voices. a joy to hear!~ 

Biodynam1c1st Helen Philbrick. author of a channing book on 
companion plants. recounts how pfeiffer cured for her a peach 
tree that had suffered an injury to its trunk and developed a large 
decayed area, which. no matter how carefully pruned and exca
vated, continued to languish. pfeiffer, she says. looked closely at 
the tree, up and down. all around. studied the sol1, the hillside, 
the sky. and the adJ0inlng woods. Presently he stepped out onto 
the road and examined the drainage ditch and fences. 

Beginning to suspect he had forgotten all about her tree. Helen 
Philbrick was about to remind him when he finally returned and 
said: !be trouble with your peach tree is that row of fence posts 
over there. ~ 

He must, says Helen. have read disbelief in our faces, followed 
by our immediate question: MWhat could fence posts up there 
have to do with a tree down hereT 

With b1s accustomed patience, and with no suggestion that 
anyone else's knowledge of biology might be disgracefully limited, 
pfeiffer quietly explained: !be fence posts are hosts to white shelf 
fungus which you can plainly see. The function of shelf fungus is 
to reduce decaying wood to topsoU so that it can be returned to 
earth to start its cycle again. The shelf fungus from the dead 
fence posts spreads into the decayed wood in the damaged peach 
tree and the wood thus continues to decay. If you wt1l either re
move the fence posts or treat them with crankcase 011 to stop the 
fungus, there, you will save your peach tree, here. M His advice 
being followed. says Helen Philbrick, many good peaches were 
gathered from that tree for many years to come. 

But pfeiffer's advice was not always so promptly followed. On 
the whole he faUed to convince his fellow Americans of the tenets 
of b10dynamic farming as taught to him by Rudolf Steiner. So few 
of his listeners dared follow h1s prescriptions, he began to water 
them down and failed to talk openly of what BD preps were actu
ally made. Fanners were too fearful ofbet.n.g caught by their neigh
bors burying cow horns, and too lazy---or overworked~to spend 
an hour potentizing the 500 by stirring it into water. Also. they 
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had no way to assure themselves of a ready supply of stag blad
ders' bovine mesenteries, or cows' intestines. So BD was barely 
kept alive by a few devoted fanners who practiced on the sly with
out public1zlng what they were up to. 

For many years those who-for whatever reason-could not 
handle the preparations for themselves relied on the efforts of a 
devoted spirtt that shone among the h11ls of Pennsylvania just 
south of the Poconos. Tucked into a petite five-foot-one-inch body 
with radiant, peach-complexioned features, Josephine Porter be
came the most Industrious and indefatigable supporter of 
Steinerian biodynamics, keeping the preparations alive for all of 
a generation, almost single-handedly. 

From the middle of the 19408 when she was first apprenticed 
to pfeiffer at his Sprtng Valley, New York. farm until she died in 
1985----Df emphysema brought on by regular mllk1ng of eighty goats 
to which she was aliergtc-Josephine took care of prodUCing all 
the preps. With her tiny gloved hands, she collected cow manure 
from a herd of her own Angus, scrounged cow horns from local 
slaughterhouses, wheedled stag bladders from friendly neighboring 
hunters. raised stands of yarrow, camOmile, nettles, equlsetum. 
and valerian, drying, preSSing. stuffing. sewing with her finely 
shaped fingers, day in and day out, year in and year out. for a 
ltfetime, until she put a notice on the BD bulletin board at 
Kimberton Hills and obtained the devoted discipleship of our na
val host. Hugh Courtney. Regularly he came to Pennsylvania to 
learn from her the secrets of Steinerlan magic. convinced as she 
that in the proper manufacture of the preps lay the healing of 
America's soil and the future of the country's agrtculture. De
spite their efforts. for years BD in America remained almost to
tally unknown. 

Chapler 5 

MICROCOSMOS 

pfeiffer's preoccupation with microbes may 
have been less morbid than prophetic: for the little creatures
largely responsible for everything that lives on earth-may yet 
save the planet from destruction. 

Not only is the soil their natural habitat: they invented it: as a 
base for all that lives. TooUlless and mouthless. they ingest 
through theIr membranes and chew up wiUl chemical action the 
seasoned elements from the hard. bare rock of a planet they in
heI1ted before it could be advertised as earth. laying down their 
carcasses to produce a living soil of humus in which the earliest 
plants. the lichens. progenitors of the giant forests and the ma
jestic redwoods of the West, first established a tenuous toehold. 

As Charlie Walters. editor of Acres U.S.A.. puts it in his Kansas 
drawl: there are more kinds and numbers of minute livestock 
hidden in the shallows and depths of an acre of soil than ever 
walk the surface of that field. The weight of microorganisms busy 
under grassland is far greater than that of all the large mammals, 
cows. horses. rabbits, mice, gophers, toads, snakes, birds, grass
hoppers, spiders, and other types of an1mallife Ulat run above it 
or take shelter in It. A single microbe reaching maturity and di
viding within less than half an hour. can. in Ule course of a single 
day. grow into 300 million more, and in another day to more than 
the number of human beings Ulan have ever lived. As computed 
by Lyrm Margulis and her son Dorion sagan in their brilliant 
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Microcosnws. bacteria. in four days of unllm1ted growth. could 
outnumber all the protons and even all the quarks estimated by 
physiCists to exist within the entire untverse. 

That we should be so cavalier about these microorganisms is 
ironic. if not tragic; for the human body may be a dIrect descen-
d t of the first single-celled bactertum to inhabit planet earth :ee and half bUllon years ago, inventor of life's m1n1aturtzed 
chemical systems, a feat unrtvaled in the universe as we know it. 
Man's body (and woman's}. along with every organ in it. is com
posed of quadrtllions of animal cells and a hundred quadrtllion of 
bacterial cells. The intestinal tract is lined with vital microbes 
that alone enable food to dIgest. Microbes proUferate throughout 
the length of the intestine. And every inch of skin teems with 
friendly but unseen creatures by the billion. Though we kill them 
relig10uslywith soap, left alone, they clean the skin as well as any 
cream produced by Arden or Weleda. 

As master chemists, bacterta have transformed the planet from 
a cratered moonlike terrain of volcanic glassy rocks into the fer
tile globe we know with its entrancing landscapes upon which we 
walked so well until the advent of the petrochemists, 

Life, in Its basic form of microbes, has been a companion of the 
earth from shortly after the planet's inception. And so close Is the 
vital bond between the envirorunent of earth and the microscopic 
organisms thrtv1ng upon It, it is virtually 1mpOSSible for biologists 
to give a concise definItion of the difference between that which is 
llv1ng and that which Is not, or to tell whether microscopiC algae, 
ancient, ubiquItous, perennial source of life-are truly animal or 
plant. 

Within the soil. procreating In high concentrations, bacteria 
ensure fertilIty, recycUng the elements through the chemicallabo
ratory that constitutes their bodies, making them avaJlable to 
plants. NItrogen and carbon are not alone in requIrtng the help of 
microbes before they can be rendered fit for plants. As nitrogen is 
converted into nitrate, phosphorus Is turned into phosphate, sul
fur to sulfate, chlorine to chloride, boron to borate, molybdenum 
to molybdate, and so on through the elements, thanks to mi
crobes. 

While a minority can subsist on mineral inorganic detritus, or 
rock dust, the majOrity feed on organic compounds. degrading 
organiC molecules in the soil deposited from plant and an1mal 
tissues, recycUng dead cells into mineral substances in a solu
tion that can readily be reasslmilated, first by plants, and so on, 
up the ladder of life. 

MIcrobes first attack the substances that decompose most 
readily, such as sugars and cellulose. When these are used up, 
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of the microbes die. making up with their bodies half the 
total of the soil's organic matter: and a staggering number of dead 
)lIiCtOI:les are decomposed and consumed by other microbes, in 
never-ending cycles. The oxidation of plant tissues being incom
plete. Ugnin. tannins, fluvic acid, kerogen. and waxes-which re
sist the action of the microorganisms-are fonned into a humus 
that undergoes a slower degradation. confenmg to the soU its 
hydrophilic, water-loving capadty, its colloidal structure, and its 
resistance to eroston. 

AnImal excretory products. such as urea and uric acid, are 
transfonned by brigades of bacteria working in relays into am
monia or ammonium salts. which are then converted by other 
bacteI1a into nitrates. 

Without the bacteria's ability to capture nitrogen directly from 
the air. the earth's life fonns would long since have died from 
nitrogen starvation. Beer, wine, bread. and cheese would not ex
:1St without the intervention of the microbe. which makes of man 
as great a scatophage as Is the microbe. For alcohol and carbon 
dioxide-as In a cooling Spritze---are but the excrement and ex
haled breath of living microbes. 

So varied is microbes' alchemy they can convert com-steep li
quor-a waste product-into penicillin, or dead cuttlefish into 
perfume. And they reveal, as shown in Brian J. Ford's highly 
readable and infonnative Microbe Power. an aston1shing level of 
over-production: the B-2 which microbes produce is ten thou
sand times as much vitamin as they require for their own me
taboUsm. 

Coal, limestone, and iron ore, three basic ingredients of an in
dustrtal society, have all been bequeathed to man by microbes. It 
is possible that all the commercial oil fields are derived from the 
remains of ancient, extinct microbic diatoms. Fossil beds contain 
billions of cubic feet of microbes, one tenth of which was origI
nally oil. And sulfur is another element we owe largely to bacte
ria. Texas deposits, which yield some 90 percent of the world's 
sulfur. were converted by bacteria from calcium sulfate, the sub
stance known as gypsum or plaster of Paris. 

Eventually the total amount of work to be done in the soU by 
what Walters calls the ~farmer's unpaid workers," is divided up 
among the microbes. Some collect n1trogen from the air. Some 
serve as scavengers. Some release anunonia from protein sub
stances. Some change the ammonia to nitrite. In the struggle for 
existence, some find It simpler to feed on the dead bodies of their 
fellows than continue to synthesize new supplies of food from 
purely inorganic materials. Others manage to attach themselves 
as parasites to other Uvtng mIcrobes, which serve them as willing 
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or unwilling hosts. 

Margulis and Sagan are certain that all visible organisms have 
evolved through symbiosis from their invisible predecessors, their 
coming together leading to mutual benefit through the perma
nent sharing of cells. They are convinced that all existing photo
synthesis-which they call undoubtedly the most important single 
metabolic innovation in the history of life on the planet-first oc
curred not in plants but in bacteria. This harnessing of discrete 
particles of light to reduce carbon to its energy-rtch form. a photo
chemistry that is still not thoroughly understood. evolved. they 
say, first in bacteria, and only later in plants and algae. Even the 
minute green chloroplasts within the leaf celis, which actually 
trap the radiating solar energy, may originally, according to 
Margulis and Sagan. have been independent microbes of a sort. 
enslaved and put to work within the plant for its own benefit. 

Photosynthetic bacteria appear to be vestiges of ancestors that 
played an Important role before cyano-bacteria appeared and 
oxidized water to produce the free oxygen they learned, and then 
taught us. to breathe. "The production of food and oxygen from 
light were to make microbes the basis of a global food cycle that 
extends to us today; animals could never have evolved without 
the food of photosynthesis and the oxygen in the air." 

Now plants carry out the greater part of photosynthesis on earth, 
while most bacteria, and to a lesser degree some fungi, ensure 
the conversion of wastes from all living organisms into mineral 
substances available to plants, Thus the biosphere Is all of a piece, 
an immense. integrated, living system, an organism in itself, com
prising man, beast, plant, worm, and microorganism, each ani
mated by a different facet of the one. 

And, if microorganisms built the soU, the real tiller and fructifter 
of the soU Is not man, but wonn. "It may be doubted," wrote Charles 
Darwin, "whether there are many other animals which have played 
so important a part in the history of the world as have these lowly 
organized creatures." All the vegetable mold of England, Darwin 
concluded, passed through. "and will again pass many times 
through, the intestinal canals of wanns." 

Impaling this frantically wriggling body on a fishhook or slicing 
its spread-eagled body on the dissecting table of some retarded, 
superannuated high school biology class, may be the closest most 
people ever get to an earthwonn: unjust, unfair. and unwarranted 
retribution against what may be man's most useful ally in his 
struggle to survive. considered by Darwin the greatest plowman, 
an animal of greater value than the horse, relatively more power
ful that the African elephant, and more important to man than 
even the cow. 
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DespIte his classic work on the earthwonn. The Formation of 
vegetable Mould Through the Action of Worms with Obseroations 
on their Habits. written shortly before his death in 1881, and de
spite a comprehensive bibliography of research papers on earth
worms prepared for the Darwin Centenary Symposium on Earth
worm Ecology, containing some two thousand references cover
:tng the period 1930 to 1980. prepared by Satchell and Martin in 
1981, the earthwonn has been grossly neglected and cruelly mis
treated in the course of modem agriculture practice, 

Even Darwin missed the prime asset of the worm: that within 
its digestive tract it incubates enormous quantities of the micro
organisms which, in its castings. become the base for fertile hu
mus. 

It took a French scientist and ecologist, Andre Voisin, author of 
the insightful Soil, Grass and Cancer, to point out that the earth
wonn, and in particular the slIppery lubrfc:ld, most common in 
the United States and Europe, is not only essential to good agri
culture. but is the very foundation of all civilization. In his Better 
Grassland Sward., Voisin traces man's civilizations in relation to 
the distribution of active earthworms, of which he Usts some three 
thousand species. 

Among the most ancient of terrestrtal animal groups. several 
hundred m1ll1on years old, they come in vartous colors and sizes: 
brown, purple. red, pink, blue, green, and Ught tan, the smallest 
barely an inch long, the largest a ten-foot giant in Australia. though 
South Mrican newspapers reported a boa-constrictor-stzed mon
ster twenty feet long, a yard wide through the middle, The most 
common European and American earthwonn, Lumbricus terrestris, 
grows barely longer than six inches, 

Ten thousand years ago, immediately after the last tce age, the 
lumbrtcld earthwonns were to be found only in certain restricted 
areas of the planet, such as in the valleys of three great civiliza
tions-the Indus, the Euphrates, and the NUe-where crops grew 
almost without cultivation in a so11 of immensely fruitful rich
ness. 

As Jerry Minnich points out in The Earthwonn Book. other ar
eas of the earth offered ideal climates and rich soUs, but pro
duced, with the exception of China. no such Civilizations. The 
Egyptian experience alone, says Minnich, 1s strong indication that 
a complex c1vilization cannot develop until the basiC agricultural 
needs of its people are met, and that requires the earthwonn. 

Not that the point was entirely overlooked by the USDA An 
Agricultural report on investigations carried out in the valley of 
the Nile in 1949, before the folly of the Aswan Dam. indicated 
that the great fertility of the soil was due in large part to the work 
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of earthwonns. It was estimated that durtng the six months of 
active growtng season each year the castings of earthwonns on 
these soils amounted to a stunning 120 tons per acre. and in 
each gram of that soil are more microorganisms than there are 
humans on the planet. 

Thirty years before the birth of Darwin. as the Ametican colo
nists were breaking away from the mother country. an Engllsh 
naturalist. Gilbert Wh1te, was wrtting: 

Worms seem to be the great promoters ofvegetatlon. perforat
ing and loosening the soU, rendeting it pervious to rains and 
the fibers of plants by drawing straws and stalks of !eaves and 
twigs into it; and, most of all, by throwing up such infinite 
nUIIlbers of lumps of earth called wonn-c,asts. which being 
their excrement, is a fine manure for grain and grass .... The 
earth without worms would soon become cold. hard-bound, 
and void of fermentation, and consequently stertle. 

That the phenomenon was understood before the time of Christ. 
Is clear from Cleopatra's decree that the earthwonn be revered 
and protected by all her subjects as a sacred animal. Egyptians 
were forbidden to remove it from the land, and fanners were not 
to trouble the wonns for fear of stunting the renowned fertility of 
the NUotic valley's soU. 

In the northern part of North America the last Ice Age so stripped 
the country bare of earthwonns that in very few areas of what is 
now the United States were agrtcultural lands tich enough to 
support even moderately large populations of native Ametican 
Indians. As Minnich says: MBefore European contact, the only 
lumbticids native to the United States were some lacy species of 
Blsmatus and Eisenia, essentially worthless as soil builders. ~ 

But wedged in the shoes of the colonists' horses were tiny 
lumbticid egg capsules. and in the rootballs of European plants 
immigrant earthworms arrived w remedy the situation. In no time 
a tich but donnant soil was transformed into one of high fertility. 
The lush meadows of New England, the vast farmlands of the 
upper Midwest, the great wheat fields of Canada are all attrib
uted to the introduction of the earthworm. 

By the early part of the twentieth century, says Mlml1ch, New 
Zealand soU scientists observed that European lumbr1cids were 
making vtgorous inroads into the islands' previously wormless 
soils. Hill pastures that could barely support a stand of grass 
were gradually becoming lush and green even though no fertilizer 
was applied. Counts of earthwonns ran as high as over four mU
lion per acre. more than three times the maximum populations of 

JnteM'lfU organs of thf' ea.rthwonn 
(l.ur1Ibrlcus terrestrisJ. t'rom The 
Earfhwom1 Book by Jerry Minnich. 
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the same species in their Old World habitats. The source of all 
this fertility was what the worms excreted in the form of castings, 
compost of the highest grade, containing mineral and organic 
matter in a soluble fonn, excellent as both a fertilizer and as a 
soU conditioner. 

Earthwonns can produce more compost. in a shorter time, with 
less effort, than any other method. As they burrow, they are con
stantly bathed in mucus which helps them through the roughest 
ground. Continually rubbed off. this mucus helps cement the 
walls of their tunnels. And while it helps a wonn wonn its way 
out of a predator's grasp. it also helps hold the soU finn, retaining 
motsture as it hardens. 

In classical Greek times, Artstotle called the earthwonn "the 
guts of the SOU,M because it produces particles that are smaller 
than when they enter, held together by the intestinal fluid that 
lllakes for a finer structured earth. An omnivorous and unfinicky 
eater. the eyeless earthworm ingests whatever appears before it 
in morsels fit for tts toothless gums. 

Muscularly pumping through the soU, it ingests not only or
. &antc matter but the raw earth itself. using sand and other min

,. eraI particles as grinding stones in Its gizzard. Mixed in the crop 
~ 'arlth digestive chemicals and diSintegrator bacteria, the elements 
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come out in different combinations, more easily taken up by plants. 
Worm castings, neutralized by constant addItions of carbonate 

of lime from three pairs of calciferous glands near the worm's 
gizzard, and finely ground prior to dIgestion, are five times as rich 
in avaUable nitrogen, seven times as rich in avaUable phosphates, 
and eleven times richer in available potash than anything in the 
upper six inches of the soU, producing a nutrient in Just the right 
condition for the plant to absorb. Real organic NPK! What's more, 
the castings are always more aCidically neutral than the soil from 
which they were formed, naturally improving the local pH factor 
as armies of earthworms work to keep the salim balance, neither 
too acid nor too alkaline for the growth of plants. 

Could it be that these great sinusoid fertilizers actually trans
mute elements, as the French savant Louis Kervran would have 
it, or are they merely collecting, distilling, and rearranging them 
to fertilize the soil? The former would appear to be more likely. 

Castings, usually deposited in old burrows, or by night crawl
ers on the surface when they come up to mate or draw leaves into 
their burrows, consist of about one third of the contents of the 
worm's intestines, in pellet-like form, and have a third more bac
terta than the surrounding soil. Even when ample organic matter 
is avaUable, earthworms consume large amounts of soH, and by 
mixing the two produce a rtch humus, perfect in texture, with 
more plant nutrients than in the material from which it was de
rived. Castings contain a higher percentage of aggregates than is 
found in the surrounding soil-aggregates being the formations 
of tndMdual particles of sand, clay, and silt, grouped into larger 
units, which help make a crumb like structure of the soil. An 
earthworm is said to produce its own weight in castings each day 
it is on the prowl. Henry Hopp of the USDA estimates that one 
acre of good agnculturalland can produce well over five tons of 
castings in a year, or more than 5 percent of the total soU volume 
to plow depth. In the process of producing its castings, on an 
even an ordinary agricultural soil. earthworms are credited with 
turning more than fifty tons of soil per acre, and in the Nile valley 
as many as two hundred tons into a fructifying base. 

Earthworms are prodigious diggers and earthmovers, capable 
of burrowing down as deep as fifteen feet. They can squeeze be
tween and push apart the soU crumbs. and one worm alone can 
move a stone fifty times its own weight. As they burrow. earth
worms mix and sift the soUs. breaking up clods, and burying 
stones. Some carry down leaves and other organic matter; others 
brtng nutrtents and humus to the top. funnels held together by 
their mucus afford planted roots quicker avenues into the soU, 
And the mucus, forming humus. prevents erosion. Henry Hopp 
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'( says these materials, once dried. do not dissolve again in water. 

, yet. while the soU thus treated holds the required moisture, the 
burrows drain superfluous water. Experiments have shown that 
soUs with earthworms drain from four to ten times faster than 
those without. Conversely. in light sandy soils. where water tends 
to nul straight through to the subsoil, the aggregates produced 
by earthworm castings act to improve the retention of water. 

By digging into the subsoil. loosening it. and threading it with 
tunnels. earthworms gradually deepen the topsoil layer. By rip
ping up fine mineral particles and depositing them as castings on 
or near the surface of the soil, they are constantly adding nutri
ents to the zone in which plant roots feed. del1vertngmlneral sub
stances that would otherwise remain largely unavailable to most 
plants. 

With their mixing. digging. burrowing. fertilizing. and humus
making activities. the worms have an immense impact on the 
soil, its texture. its fertility. and its ability to support everything 
that lives in or on it. especially plants that form the basis of our 
food supply. But the worms must be fed, proliferating in direct 
proportion to the amount of organic matter incorporated into the 
soil. a supply which must be kept up so long as one wishes to 
retain the earthworms. EiseniaJoetida, a red manure worm that 
inhabits compost heaps, turning animal manure into sweet smell
ing humus, grows to five inches, but cannot live without copious 
amounts of decaying organic matter. 

Night crawlers, so named because they creep about at night on 
the surface of the earth, feed on leaves. which they drag down 
into their burrows, and even with their pin-head brains they have 
the wit to pull them by the narrow end-in contradiction to the 
witless leaf-gathertng suburbanite human who spends a fortune 
to deprtve the earthworm of his autumnal fare. 

In an orchard. during the three months of autumn, earthworms 
can dispose of 90 percent of the fallen leaves, dissolving even 
tough material such as stems and roots. Darwin, who reported 
seeing burrows plugged with twtgs, bits of paper, feathers, tufts 
of wool. or horsehair. claims that worms, though congenital 
scatophages, showed a predilection for celery, carrot leaves. wild 
cherry leaves, and especially raw meat. including fat. MiIll1ich 
reports that one Wisconsin conunercial raiser of earthwonns even 
chose to feed his charges ice cream as a treat on Saturday nights. 

More surprising sti1l1s his report that a German researcher. C. 
Merker. writing in the 1940s, astounded fellow scientists by as
serting that earthwonns have voices. and can actually sing. their 
faint sound being "rarely in a solo number. but generally in series 
marked by a definite and changing rhythm, ~ Dr. Merker claimed 
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to be able to hear the soWlds when within twelve feet of the wonns. 
sounds produced not by chance but by the deliberate opening 
and closing of the earthworms' mouths. How this could be, when 
earthworms have no lungs-breathing through the whole sur
face of their skin. moistened to dissolve oxygen. which is pumped 
through the bloodstream by five sets of double hearts in rings or 
segments close to the head-is all the more amazing. 

A clertc contemporary of Darwin. complained that earth
worms are also ~much addicted to venery." In suitable weather. 
night crawlers can spend a goodly portion of their nocturnal ac
tivities in the pursuit of sex. even an entire night coupled to a 
willJng hennaphrod1t1c mate, each possessing both male and fe
male organs. With the undersides of their bodies held firmly to
gether by tiny brtstles, or setae, they lie with their heads pointing 
in opposite directions. touching in the region oftbe spermathecal 
openings, where the cl1tter-a white band a third of the way down 
their bodies-touches the surface of its mate. 

They copulate by exchanging sperm cells stored in cuplike hol-

Mating earth~'Onns. As hermaphrodites, they fert.tlfzc eACh other to produce more 
worms to fertilize the soil. From The Amazlllg &uthworm by liIo Hess. 

lows in the ninth and tenth segments, exuding a spec1al mucus 
from the sexual region to protect the spermatozoa being mutu
ally exchanged. More mucus secreted by the clitellum forms a 
jelly-like ring, which picks up the worm eggs from ovaries and 
sperm cells from testes. slipping the ling off the body, to fonn a 
tiny yellow cocoon. Greatly enlarged. it looks like a lemon and 

T Micro",,,,o, 47 
. ,- contains scores of fertilized eggs. which can be found in the soil 

durtng the warmer months of winter. Under good conditions, an 
average red worm can produce from 150 to more than 200 young 
ones annually. 

One of the principal functions of the earthworm is to consume 
available mineral nutrients, and by actions of enzymes in their 
digestiVe tract, render them water soluble, easily absorbable by 
the root hairs of plants, to be made available in tum to the cells 
of plants, antmals, and man. 

As Vois1n points out, without eartbwonns there would be no 
Civilization. But Minnich complains that with the single excep
tion of Dr. Henry Hopp, the attitude of USDA scientists, along 
with many of their associated colleagues in state universities, has 
traditionally been negative towards the eartl1worm. 

They have long begun with the assumption that earthworms 
are just one more facet of the Munsclentific~ cult of organic 
gardening and farming. and that this method of growing crops 
is antithetical to the Mmodern" methods of agriculture, includ
ing its prtnciples of heavy chemical treatment, monocropping. 
and other facets of maxlmtlln-profit agribusiness. The earth
worm, thus judged guilty by reason of association (with or
ganic methods), the USDA has long discouraged serious inves
tigation into the possible benefits of earthwonns in agricul
ture. and has even gone so far as to denigrate or Ignore the 
work of other researchers who have revealed such benefits. 
Since the USDA has either conducted or influenced the great 
bulk of agricultural research in this cOlUltry during the present 
century. its position on any facet of agriculture or horticulture 
has broad, far-reaching. and detenninlng effects on both sci
entific direction and public attitudes ... The USDA will sponsor 
no significant eariliwonn research, and its long tradition of 
ignorance is the chief reason why we know so little about earth
worms, and why we have failed to utilize their power through
out the present century. 

The seriousness of the situation was recently emphasized by 
Marcel B. Bouche. Secretary of the Soil Zoology Committee oftbe 
International Society of Soil Science, in his foreword to Dr. K.E. 
Lee's last word on EarthWOrms, a book pubUshed in 1985 by Aca
demic Press, which for the first time places them on a world-wide 
scale in the economy of nature. 

Humanity \wrltes Bouche} "knows little about its most impor
tant commensals. We are unaware of the nocturnal, hidden. 
subterranean activity of the most important animal biomass 
that shares with us the earth's land surface .... Using increas-
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lngly powerful physIcal and chemical methods, we decide to 
remodel the landscape, to disturb the soils, to pulverize chemi
cals, to release fumes and waste water ... lgnoring the principal 
animal that inhabits the environments we alter .... lf we com~ 
pare, for example. the significance accorded to ornithology and 
the multitude of birdwatchers studying about one kilogram of 
birds per hectare. v.1th the extremely limited number of re
search workers' interest in the hundreds of kilograms or tons 
per hectare of earthworms, we must conclude that our knowl
edge of ecosystems Is fundamentally distorted by our above
ground, visual perception of nature and our Ignorance of life 
below-ground. ~ 

Normally healthy and long-lived, earthworms are discourag~d 
if not killed outright by many pesticIdes and most chemical fertil
izers. Copper sulfate, In concentrations near the surface of the 
soU, even in only 260 parts per milllon, can drastically reduce the 
wonn population, and any nitrogenous fertilizer will quickly wipe 
them out, Nearly all commercial brands contain high levels of 
nItrogen in the fonn of ammonia, which destroys earthwonns by 
creating intolerably high acidic soil. 

Yet the more organIc matertal they receive the faster they pro
liferate. And, as they proliferate, so do their symbiotic progeni
tors, the microorganisms. manufacturers of humus, the basis for 
a fertile soil. Steiner's premise was basic: that his bio-dynamic 
preps create the ambience for the infusion of the essentlal cosmic 
and telluriC forces to generate this metaboUc miracle. 

Chapter 6 

MICACLE DOWN UNDER 

While on the vast continents of the Ameli
cas biodynamic agriculture seems hardly to have progressed be
yond its introduction fifty years ago, rumor had it that on the 
world's smallest continent, a hemisphere away, it had success
fully spread. in the same half century, to over a mUllan and a 
quarter acres. To find out if this was so, and how it could have 
come about. we set off Mdown under~ to investigate. 

At the Melbourne airport we were met by a short. almost elec
trically wiry man with piercing brown eyes of a Slavic cast ahnost 
unadorned by eyebrows. Alex Podolinsky. founder of the Biody
namIc Fanning Association of Australia. Descendent of an an
cient Russian-Lithuanian Une who took refuge in Germany after 
the great October Revolution, PodoUnsky was raised in Bavaria 
and educated in England and Europe. where he was exposed to 
the philosophical tenets of Steiner's peace-loving anthroposophy. 
Caught in Germany when the war began, as a stateless person. 
he was dragooned into the German Wehrmacht. a slave-soldier to 
the Nazis. 

Following the Normandy landings, he was so badly injured by 
a bomb that his spine was permanently damaged. But somehow 
he surv1ved~as if chosen to fulftll some higher function, 

In Australia. in 1949. Alex realized that the essence of the semi
desert island--continent on which he had landed lay not in its 
crowded citles but in the wide expanses of its endless acreage, 

49 
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Alex PodoUnsky in 1986. 

and that his real calling was to work with nature. 
His start in agriculture came when a wealthy friend with a small 

rundown farm near Powelltown, Victoria. a tiny lumbering center 
east of Melbourne, offered to loan him the farm for a year to see 
what could be done with its soil. 

There Podolinsky began putting to practlce the BD knowledge 
he had picked up in Germany, and to think about how It could be 
specifically adapted to Southern Hemispheric conditlons. These 
included an Intensity and quality of light unknown in northern 
Europe, short and long periods of severe drought, and salls of 
such fragility and shallowness that the dominating vegetatlon on 
the eastern part of the huge land mass is mainly represented by 
some eighteen hundred varieties of tall ~gums," or eucalyptus, 
whose roots go not much deeper than those of the rain forest in 
the Amazonian delta. 

On the way from the airport Podolinsky spoke of the older farm
ers, who had noticed what was happening to their land, who could 
recognize the indicators. -~In the 1920s, they started putting on 
superphosphate and had a tremendous result in clover which 
spurted ahead. Over the next decades, one bag of phosphate did 
less and less until finally five bags couldn't do the same. In irriga
tion country twelve bags couldn't do the trick. So they went Into 
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;' potash which after two years no longer had any effect. Next they 

, tried nitrogenous ferti11zer which gave a big boost in growth, seri
ously sickening their soils. Disheartened, and not knOwing what 
to do, a lot of them turned to BD, not because of any anthro
posophtc or Steinerian philosophy, which in any case they couldn't 
understand, but as a matter of clear common sense. ~ 

With an absolute, ahnost dictatorial self-assurance, modified 
by a nurturtng instinct. a desire to do right by the world, by plants, 
animals, humans, and above all by the soil of Mother Earth, 
PodoUnsky made his point. "With the pasture that grew on my 
first little fann you couldn't have fed two head of cattle. ~ His cUpped 
precise accent could pass for pukka English. KNo compost could 
be made. lnstantly I realized that what kept agriculture going in 
the 'old countries' of Europe was the cow; but in Australia there 
were no cows, only kangaroos whose droppings gave no such fer
ti11ty as exists in cow manure. So I sensed that what cow manure 
had done in Europe over thousands of years would here in Aus
tralia have to be replaced with the 'cow-power' of Steiner's 500 to 
act as an igniting point. to achieve the same result. quickly, giv
ing the land a 'new impulse.'K 

Over the past quarter century Podolinsky's Biodynamic prac
tice has expanded across the Australian continent. Wlill now there 
are hundreds of hard-bitten, practical"Aussies~ successfully fann
ing his way, on all types of soil, coast and inland. elevated or at 
sea level, even though he spent not a single hour in publicly pro
moting, publicizing, or otherwise devoting to the method any fonn 
of salesmanship. 

By word of mouth the biodynamiC message spread from the 
first man who saw it working on the PodoUnsky fann in the 1950s 
until today his association, to which only fanners are admitted, 
covers all of Australia. ~It took resolution, ~ says Alex. ~In the early 
days people had very grave doubts. ~ For years Steiner1ans, or 
rather PodoUnskians, kept to themselves. largely because of the 
strange methods of biodynamics. and also to avoid confrontation 
with established chemical practice. Today they speak out. They're 
successful. And they're grOwing in number. 

What broke their seclusion was a thirty-eight-minute pr1me
time feature film on Australian televisIon, A Winter's Tale, broad
cast nation-wide in 1985, as one of a more than decade-long and 
highly popular series, Big Country. Opening with a haunting scene 
of PodoUnsky on his tractor spraying 500 on a moon-lit pasture 
with an owl hooting in the background, it went on to show Alex 
profess10nally stuffing and burying cow horns, communing with 
his herd of cattle in a lush and fertile landscape on which not a 
speck of chemical of any sort had been added in over twenty years. 
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The film, unsolicited by Podol1nsky, but insisted upon by pro
ducer-director Paul WUliams of the Australian Broadcasting Com
pany, caused a sensation, No other single program in the history 
ofthe ABC, either on radio in the early days, or later on tele,,1-
sion, ever received as much response as the one finally made as a 
result of WUliams's trip to Podolinsky's farm near Powelltown. 
Soon after the broadcast, the station got over six thousand let
ters, mostly handwrttten, the largest number from farmers burst
tng to know more about what they'd seen and what many of them 
characterized as "just plain miraculous!" 

Dusk was falling in mid-July, in the depth of Australia's win
ter, when we pulled into the drive of Alex Podolinsky's modest 
farmhouse in Powelltown where he has lived twenty-four years 
and raised seven children. Nestling in a glen on a branch of the 
Uttle Yarra River, no more than a stream, the house 1s surrounded 
by small wooded mountains, reminiscent of the Welsh-English 
border or the foothills of the Poco nos in eastern Pennsylvania. A 
damp fog hung over the secluded valley, and a chilly though snow
less atmosphere enveloped the house, permeating it except for 
the kitchen where Alex had prepared a meal of roast beef cut into 
slabs simmered in vegetable broth. 

"ED carcasses," said Alex with gusto, ~have much more meat 
on them and less fat than the average. And a far better taste, It 
cuts out better, and has none of that fatty 'marbleization' so prized 
in the States," 

Up before dawn, as any dairyman, to milk his cows, year after 
year, Alex had evidently established with his animals a relation
ship of a sort not normally granted to less sensitive herdsmen. 

"If I'm not in a good mood in the morning," Alex shouted cheer
fully, "I very soon am, once I get near my cows. They tell me ex
actly what I'm like, and they notice cosmic happenings. A cow 
relates to its total environment. To Uve in harmony with one's 
surroundtngs like that requireS a purity, like the purity of a chUd." 
As he spoke, a roan Jersey looked over the fence at us, plaCidly 
chewing her cud, her limpid eyes full of peace. 

Picking up an empty cow horn, Alex waved it like a scepter. 
"See that cow! Her horns are on her, so to say. to hold in what's 
taking place in her magnlftcent cosmos of digestion and metabo
lism. Deer have antlers reaching out. exactly the opposite from 
cow horns in expression. Unlike cows, the deer constantly com
municate with nature in a state of alertness, with a certain amount 
of fear in the background, the exact opposite from a cow's plaCid 
demeanor. A mature cow has horns, and if they are later cut off. 
that polled cow will 'go dull,' and never be the same as when she 
was horned." Alex peered into the horn: "When one looks into 
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such a cavity. washed clean, one gains the impreSSion that if one 
fell into ft. one might never get out again." 

Looking up. he pointed to the roan Jersey milk cow. "See that 
animal? In compartson with other ruminants. such as sheep or 
goats, which also have several stomachs, she typically just stands 
there. chew1ng her cud. Her legs are not meant for galloping about 
Uke a gazelle or a horse. She is steady, calm, plaCid. and harmo
nious. Her digestive system Is a veritable cosmos in nature, the 
most refined on earth. The manure that comes out of her is up to 
25 percent microbes," 

Under a watery sun Alex walked to his hectare-sized vegetable 
garden to demonstrate the difference between the land as he had 
found it and what it is now. Grabbing a spade. he drove its sharp 
blade a quarter of the way into a patch of resistant uncultivated 
ground bordering the garden. With a sharp cnmching noise he 
revealed a sample of black sandy soil so loosely knit it could have 
been poured from the mouth of a narrow-necked bottle. Moving a 
few steps into the garden. Alex sent the shovel full length. this 
time silently, into earth as spongily elastic as a mattress, to turn 
up a mass of so11 the color of chocolate. 

-It's the humus that gives it that richness." he said with satis
faction. -In Latin the word means 'earth' and gives rise to the 
adjective humills, or humble. It's mostly a colloid, a substance 
like jelly, between a solution and a suspension that can be car
lied in the hand without numing through the fingers. The prlme 
characteristic of humus is that it :Is at all times solubly available 
to plants because its elements neither leach out nor evaporate." 
Alex poked with his spade. "We've had lots ofrain here recently, 
in ten-inch, not one-inch, amounts. Yet you see, it hasn't water
logged the soil. In the garden, there is over 15 percent of organic 
matter, maybe up to 18 percent. whereas in the uncultivated strip 
into which we first dug. there Is less than 1 percent, All thanks to 
the application of 500. key to food production in the future. Its 
concentrated 'life force' Is so powerful a tiny speck will enliven 
dead so11." 

He picked up a clod of earth from which a mass of thick plant 
roots protruded. "Note the white hair roots healthily growing even 
in the coldest part of winter. They're only a few days old, but very 
active. These feeder roots are different from their pipe-like com
panions, which suck up water for transpiration and are the only 
ones you'd see in chemically-fertilized ground. These feeder roots 
are the key to biodynamic success because, symbiotically. it's 
not only the soil that makes the plant. but the plant that makes the 
soil. Roots and microbes live and die together. and together mak
ing humus they breed new life. H Strolling over to a shed he picked 
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up a pint-sized glass jar. "Humus and roots are made for each 
other. It's a marriage made in heaven. At the height of spring 
growth ajar full of humus is buried in a biologically active work
ing pasture about four inches below the surface. Six weeks later, 
the brown spongy substance has completely disappeared and the 
jar is solidly packed with nothing but white hair roots that can be 
extracted from 1t only with great difficulty. Once pried out, they 
appear as spankingly clean as if they had been thoroughly laun
dered and drted. The roots have invaded the jar to Ingest every 
Sm1dgtn of the humus. not just the soluble elements within it, 
clearly illustrating that humus is plant food of first priority and 
choice." 

Pitching the jar, Alex walked around the shed, as Iflecturtng to 
a chemistry class: "In another jar. I sealed humus air-tight for 
three days. Cut off from its oxygen supply, the stuff turned into 
water-holding globs of putrtd, evil-smelling green particles. This 
kind of half-rotted matter. proliferating with harmful anaerobic 
pathogens-those thriving in an oxygen-deprtved milieu-is what 
makes for dying soU. In living soils, the pathogens are neutralized 
by aerobic microbes. Sensing this, cows will readily dr1nk from 
pails in which a quantity of humus has been liquefied, even though 
that humus was derived from their own manure, whereas they 
will not dare to taste water infested with manure in tts st1ll raw 
fonn." 

Behind the shed, a plot of ground about sixty by seventy feet 
was covered with galvanized roofing and plastic sheeting: a 
weather-protected winter resting place for a staggering number 
of cow horns-13Q,OOO-all stuffed and buried by Alex with the 
help of a single hardworking assistant, 

To accent the time and tedium involved in this arduous manual 
labor, Alex chuckled dryly. "Not only does each horn have to be 
filled, it also has to be emptied, That's a lot of horns: 130,000 on 
my farm alone! The biggest lot interred in anyone place in Aus
tralia, though many other people are now burying their own in 
other parts of the country. One of them, Max Chandler, with six
teen thousand acres near Manto in New South Wales, just deliv
ered thirty bags ofhuge horns from an inland cattle breed, They're 
nearly twice as heavy as any I've ever seen, Beautiful! Way out 
west across the continent people are gathering them up, One of 
our members who goes all over the place collecting wUd flowering 
plants has provided a lot of horns. And another, a sugar cane 
farmer in northern Queensland, has put together a whole ton 
over recent months. We'll need every one of them and a whole lot 
more, Since the film was broadcast, many farmers, some of them 
grOwing up to twelve thousand acres of wheat, are asking to join 
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;: , with us, and we'd fail in our responSibility if we let them equip 
. ,: themselves to make the changeover. then be unable to supply 

them with suffiCient sod for their needs. R 

Was it. we asked. the shape of the cow horn, that was somehow 
affecting the microbes through a process of mutation, or was it 
merely the butial process which effected the alteration of manure 
:Into the product 500? 

Alex hesitated. ~It's the 'earth pull' to which the horns are sub
Jected. At the tight time of year. when vegetation Is donnant, the 
earth has a strong pull. The process takes place. strangely enough. 
when the soil temperature is lower than 42 degrees FahrenheIt, 
so cold it would seem that any microbes could barely be active. 
TItis cold area of Victoria Is the best I've seen anywhere in Aus
tralia," Then he added with finality: "As for the cow horn, it was 
most strange to those listening to Steiner when he first suggested 
its use; but all subsequent experiments have proved him out. We 
have perfonned tests w1th the same manure, on the one hand 
put into a cow hom, on the other into a wooden box. porcelain 
mug, or other receptacle, side by side in the ground. and only a 
few inches apart from one another, But the manure in the other 
containers never converts the way it does in the cow horn. Not 
that Steiner." he added with a smile, ~dldn't say to go out and 
experiment with other methods, He was only leading the way. He 
wanted the rest of us to look, and see. and try on our own, guided 
by our own inner vision. M 

On the way back to the shed, Alex told how he had been brought 
up at the knee of a Gennan peasant. Ernst Jacobi, who ran one 
of the first successful biodynamic farms between FTelburg-im
Breisgau, in Southwest Gennany, and Basel. in Switzerland. 

M Jacobi grew marvelous vegetables, M said Alex, "Farouk of Egypt 
became one of his customers. The king invited Jacobi~a simple, 
gaunt fellow, and a real philosopher-to Cairo to set up BD gar
dens for the royal estates, And the king was very pleased. M 

Inside the shed, Alex displayed the vats in which the 500 Is 
stored when it comes from the horns: cylindtical tanks cut into 
cubic boxes, surrounded by peat moss and covered with lids some 
two inches thick that do not close tightly but allowed air to circu
late through a space no wider than a stove match. 

In the tanks the 500, ahnost black. was moist to the touch. 
There were holes in the bottom of the bins to allow aeration from 
below, and a layer of empty cow horns had been placed at the 
bottom before the 500 was added, further to allow aeration. 

MIt's very important, M said Alex, echoing the warnings of our 
Virginia host. Hugh Courtney, that the storage boxes with their 
tanks not be put close to any foul-smelling source of pollution, 
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such as a Jeny can, or a pump for gas or diesel fuel." 

On a 3 1/2-by-lO foot table lay enough 500 to regenerate a 
thousand acres of dying soU. A tiny lump of the blackish stuff 
between Alex's fingers, about an ounce and a quarter-enough 
for one acre-looked not like earth, nor putty, nor the heart of a 
newly-baked loaf of Russian black bread, but like a combination 
of all three, pliant to the touch and smelling sweet. 

NIt's like a speck of matter in atomic fission," said Alex. Nwhich 
can cause an enormous though much quieter explOSion." To acti
vate it, Alex mixes a little over a pound of the 500 into fifty gallons 
of water, which he stirs automatically with a spec1ally-buUt ma
chine. He says that stirring, to be more effective. should be done 
under the open sky rather than under the roof of a barn or shed, 
that during the stirrtng, a suctional force Is created in the vat by 
the whirlpool-like vortex which Alex explains as drawing in what 
he calls Ncosmtc power. ~ 

NIt's like planets being drawn in centripetally by the force of the 
sun, which allows them to remain in their orbits and not drift off 
into outer space. As soon as a good vortex is created, the ma
chine abruptly reverses itself, completely destroying the vortex. 
leaving a foamy confusion and chaos in the water, not unlike the 
Nwhey waterN in rtver rapids. before setting up another eddy whirl
ing in the opposite direction." 

Alex emphasized that the chaos between the alternating vorti-

Alex Podollnsky setting IIp an automatil' sUning machine for BO 500 on a farm in 
eastern Australia. 
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ces was a most important factor. To the Greeks. he explained, 
chaos was the first state of the universe from which cosmic order 
and hannony evolved. "lbough we don·t always recognize it, chaos 
applies to our own creative lives. Every creative artist is in a state 
of chaos before he brings whatever his creation will be into exist
ence. He Is thus. in relation to his environment, in an unbearable 
state in which something is given birth! It's like the choral pas
sage in Bach's ~Passion According to St. John, M where one mUSi
cal theme piles on another with ever-mounting intenSity. It's the 
finest musical example I know of that illustrates 'creative chaos!'" 

The next day, in the early-momtngsunshine, we set off tn Alex's 
Peugot 504, equipped with speCial shock absorbers to negotiate 
the roughest of Australia's pot-holed country roads on a nearly 

Hand stirring the 00 500. 

six-thousand-mUe trek to visit a sampling of Alex's biodynamic 
fanner adherents. 

The trip was to take us from Gippsland in the southeastern 
quarter of VictOria, to the valley of Australia's largest rtver, the 
Murray; over the Blue Mountains west of Sydney: up the coast to 
Port Macquarte: onto the four-thousand-foot-hlgh New England 
plateau in South Wales: back over the Great Dividing Range that 
runs north-south along the eastern edge of the continent at an 
average distance of fifty miles from the sea, then up into tropical 
Queensland, more than doub1e the Size of Texas, with inhabit-
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ants twice as ornery. 

On the first leg of the trek the road wound through a forest 
then out into open fanning country towards the Poowong farm
stead of Trevor Hatch, one of the very first members to come into 
the association, whom Alex considered his potential "heir, ~ the 
one who would eventually lead the association. 

In his mid-forties, lean and as strong as a wrestling champion, 
Hatch Is owner of a 450-acre spread, a beef-cattle-raistng and 
potato-growing operation, bought by his father in the early 1950s 
when the land was considered fourth class. The older man had 
cleared it almost completely of ~bush" -meaning of a heavy fores
tation of trees-leaving only copses or clumps to dot the land
scape. But the soU had been the poorest grade of whitish clay 
from less than an inch below the surface. 

To show an example of this aboriginal dirt. Trevor walked to 
the base of a large eucalyptus tree where he passed a sharp
bladed shovel1nto the ground. There was a crunchy sound even 
louder than at Alex's, and up came an example of totally lifeless 
soU, Trevor then headed for a large paddock-the Australian term 
for a fenced field-which sloped towards a creek at the bottom of 
which some cattle were feeding. There he sUd the shovel-blade 
noiselessly into ten to twelve inches of soft. black. rtch loam, teem
ing with earthworms as well as with white ~feeder" roots. Picking 
up a small pea-shaped object. he held it in the palm of his hand, 
his Ups curled into a satisfactory smile. "Worm egg," he said, ~mil
Uons of them. ~ 

In a glade of eucalyptus, where the bark had been str1pped by 
cattle from the ground up to a point as high as the animals could 
reach, Trevor explained that before the land had been converted 
to biodynamic agriculture, the cattle had chewed the bark off 
trees to supplement something lacking in the pasture. 'They 
needed no dietitian nor nutrttionist," said Trevor, "to inform them 
that the grass was deficient." 

Alex smUed: "You only have to look at the sheen on the coats of 
those animals, or even take notice how they stand and move, to 
realize that now they've been raised on bIodynamic pasture." 

As we scanned the landscape we could see where Trevor's pas
tures were still verdant, though it was the dead of Australia's 
winter, compared with the brownish-gr~h pasture on the neigh
boring land, farmed in the orthodox Australian manner. Trevor 
led us down the straighfdrtveway lined with yellow-flowering wattle 
trees, members of the acacia famUy, to a shed where he stored 
his 500 In containers exactly like Alex's. There was also a ma
chine he had specially designed for making the 501. From 
Queensland, he had brought back several hundred pounds of 
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pure crystalline quartz for grinding to a flour like powder; abraded 
for hours between two large, oblong metal plates, it comes out as 
white as new-fallen snow. 

-:rhere Is a lIght-bealing power in the substance nfthe crystal,H 
said Alex, "but it's congealed. and has to be crushed and ground 
to be liberated. Buried in a cow hom throughout the summer the 
powdered quartz absorbs, not sunUght, but Steiner's Ught ether, 
which is Mactivated~ by being stirred like the 500." 

Trevor showed off the equipment and machinery he had made 
for himself so he wouldn't need to get off his tractor either to put 
up hay three levels high in the shed, or feed it out to the cattle in 
the paddocks, enabling him to manage the whole fann by him
self. his father being too old to do much work. Other implements 
invented and put together by Trevor in his own welding shop 
were a hay spreader to deUver winter feed to pastured cattle from 
huge eight-hundred-pound bales in the shape offatJellyrolls. and 
a potato picker that, after clawing potatoes out of the ground, 
sorts and bags them by size, the whole mounted on a single self
propelled vehicle. MOur biodynamic farmers, H said Alex, Khave 
learned to design and make their own eqUipment out of scraps. It 
has freed them from debt and dependence on the manufacturers 
of heavy equipment that only destroys the land." 

On the way north to the Goulbum Valley near the Murray River, 
Alex spoke of one of the main concepts he had had to drum into 
farmers, especially those inland; to make hay while the sun was 
shining. "In a good season they have a lot of feed going to waste. 
If anything, instead of conseIVing It, they11 put more stock on 
their pastures. Then. when a drought comes. they lose most of 
the herd-up to 90 percent. Those aren't really farmers." Alex 
added with a shake of his head. "111ey're miners!" 

Six miles north of the Waranga Reservoir we came to our frrst 
night's stop in Merngum at the home of Farry Greenwood. UntU 
his death in }986 Greenwood owned and operated the largest 
pe ar orchard in Australia. which Is now in the capable hands of 
his son, Linton. As we sat at dinner in the small kitchen of their 
modest bungalow Linton was explicit: "I take a lot of fruit to the 
cannery where I have to sit with other farmers while our produce 
is unloaded and inspected. I've had several growers ask me how 
on earth we manage without using lots of pesticides. But they 
never come over to our place to actually have a look or find out 
how we get by with no 'chemistry' at all H 

"Mainly,H said his father. "it's because they're scared that their 
gross profit-that big figure that seems to hypnotize them-will 
suffer if they abandon chemicals. And it will, to an extent, but 
what they don't understand is that their net profit will not suffer. 



60 Secrets of the Soil 
and their soU wtll improve. The federal government's Agriculture 
Department has complete lists of all the ED fanners in the coun
try. but they keep them hidden. They know all about BD. but 
they never let on. They see our method as a threat encroaching 
on their very reason for being. The only Justification for their ex
istence Is to tell, or rather to order, fanners to use more and more 
of their destructive chemicals. ~ 

Linton leaned forward to fix us with a steady gaze. M Around 
here the orchardists have all gone. their land burnt out by chemi
cals. Did you know that a pear tree should be productive for some
thing short of a century, and peach trees should nonnally live 
forty to fifty years! The largest tomato growers in Australia used 
to be right here. Now they too have departed. having destroyed all 
the good land in the district." 

The only remaining orchard was two hours down river in 
Walkool, in a mile-wide valley where ten years ago Thory McDougal. 
a tall. sinewy fifth generation dairy farmer of Scottish descent, 
had been facing ruin. His land was overworked, his soils depen
dent on more and more fert1l1zer. Then he met Alex, and his farm 
was saved. 

In 1984, he purchased another large parcel: rundown. farmed 
out, little more than a spread of over-salted bare dirt, abandoned 
by its previous owner, Today, operated as a large and flourishing 
rice farm, it is unrecognizable as the place McDougal bought
except for one corner. 

MBefore we applied 500," said McDougal, Mthe soil was so com
pacted that the roots of plants Just spread out on the surface. 
and the plants themselves were sickly. Now look! They're deep
rooted and healthy! They conSidered me mad when I bought this 
place. One man said to me: 'I thought you'd have more brains.' 
And it was true. In the sorry condition the property was in, it 
wouldn·t have Impressed a cat, But a couple of years ago the 
same man came over and said: TIl take back what I said, You've 
proved what can be done with your biodynamic method, '" 
~On that farm," said Alex the next morning as we drove along 

the Murray River at first light, a sHver moon still hanging in the 
sky, MMcDougal has real SO rice, the only truly unpolsoned rice 
on earthl And now the Australian Rice Board has approached us 
because, internationally. it's very difficult to sell any Australian 
agrtcultural product, The prtces are ahnost 'give-away.' But we 
can sell any amount Of biodynamic rice at a very good prtce be
cause there's a big demand for it in such countries as Switzer
land where baby food manufacturers and other processors need 
unpoisoned food, if only to conform to new legislation setting much 
higher standards on quality than before. We export BD grain over-
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seas in 20-ton containers, and we pay our fanners an extra $50 
premium per ton for ED quaUty grains, Today they're getting $200 
a ton. a price at which they can make a living. Thory gets about a 
ton more dce per acre than the average fanner, and he doesn't 
have to pay for any of the two dozen different kinds of chemicals 
the others want to make him use!-

After several months of effort Podolinsky even managed to per ~ 
suade the Rice Growers Cooperative in Leeton. New South Wales, 
to hand-store, mill, and market McDougal's first aD crop in com
plete isolation from rice grown by conventional means according 
to the stringent gUidelines put out by the marketing wing of the 
BD Association. Impressed with the prices the aD rice could com
mand, both in Australia and abroad, a part of which is tithed 
back to it. the cooperative published a cover story in the May. 
1987 tradejoumal. RCLMagazine:"A Day With Alex Podolinsky." 

Because rice growers as a whole were in such bad straits, the 
editor. Chris Black. announced in an introduction that the coop
erative was keen to have more BD paddy. which was tantamount 
to admitting. for the first time, that rice farming with chemicals. 
as practiced for decades, was a Msunset" occupation whereas aD 
dee production was its "sunrtse" replacement. 

MA decade or so ago, H Alex told the fanners ... thousands of ba
bies were deformed by ThalidOmide, a drug to stop morning sick
ness in their pregnant mothers. Had Its disastrous effects been 
known beforehand, It would never have been used! Right now. 
the same situation holds. not just for pregnant mothers, but for 
all of us. We are all guinea pigs at this moment. The effect of 
hundreds of agricultural chemicals on future generations is as 
little understood SCientifically as those of Thalidomide," 

As the result of Pod olin sky's speech a number of growers in the 
"R!verinaM-as the dce area Is known-began to strive for classi
fication as ED fanners. 111irty years of work had broken a barrier 
set up by the Ministry of Agriculture in Canberra which. though 
it had files on ED farmers. refused to admit that so salubrious a 
practice was in existence for rice or any other agricultural crop. 
The Rice Cooperative's story was followed, six months later, by a 
full-page feature in the country·s only nationally circulated news
paper, The Australian, entitled MBio-Dynamic Man. H Depicted with 
his left hand gripping his ever-present spade, his gaze directed 
heavenward. Podolinsky laid his central message on the line: MIf 
It·s true that you are what you eat. then at this moment. most of 
us and our livestock are a complicated chemical cocktail of insec
ticides, pesticides, fungicides. weedicides, and synthetic fertiliz
ers,M 

Descnbed as leading a lone cavalry charge against Mthe forces 
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in Holland. It only went one way round. It couldn·t reverse to 
cause the 'chaos' between alternating whirlpool vortices. That's 
typical of the Steiner 'theonsts,' to produce a sUrrtng machine 
that only goes one way. KeVin adapted an OrdInary eJectrtcal mo-
tor so it would automatically reverse the direction of the stin1ng 
at the proper interval, every nineteen or twenty seconds. No elec
trical engineer would have thought of adapting an electr.lcal mo
tor the way Kevin did. They can't even explain why it works the 
way it does. 111 show you how it Operates When we get to the 
grazing lands of the Stephens brothers in New England. They'll 
be trying out a machine for the first time and want me to check on its proper functiOning. ~ 

Alex told of how he had learned from Sensitive Chaos, a book 
on water written by a Black Forest hydrologtcal engineer. Theodore 
Schwenk. inventor of an optical method for testing water qUality. 
that the :r1ght shape of a vortex was essential to the stlning pro
cedure. Schwenk had diSCovered that only if the vortex is suffi
Ciently open does it prodUce a "reverse" vortical flow to make pos
Sible a reneWing involution of the liqUid in the outward-down_ 
ward movement. And because Schwenk's tests convincingly dem
onstrated that water freely mOVing in a brook or creek, constantly 
purling to fonn little whirlpools. is of a Nliveness~ not seen in City 
piped water. Podolinsky began to inSist that only the highest qual
ity of water aVailable on a fann be used for stin1ng. 

The Stephens brothers, powerful, rugged. Aussie sheep and 
cattle grazters, had a sheep and cattle range outSide the tiny hamlet 
ofEnunaville in high Country bought in 1956 near the New South 
Wales-Queensland border. "But the place wasn't big enough to 
support us all, ~ saJd the younger brother, KSO I went away for 
twelve years and when I had put a few dollars together sheep 
shearing 1 bought the place next door. In the course of shearing, 
I ran into a fellow. Max Thompson. another shearer, who told me 
about biodynamics. Alex here came right away and talked to us as if we were his famtIy." 

OutSide the house, on legs W1th rollers. stood a fifty-gallon cy_ 
lindncal vat, already filled W1th water, enough to treat Sixteen 
acres. Alex surveyed it With satisfaction, turning the sW1tch to set 
it in motion. "To begin With. 1 look to see, as in hand-stilTing in a 
bucket, that the vortex which starts at the tim Is even. Then 1 
break it and make a real Chaos: that's what we want; but I start 
With the 11m. There! It's finally reversing. But not soon enough. It shOUld SWitch over earlier." 

He paUsed to fiddle With a float mechanism. and the Vortex 

I~~~~e~ direCtion more rapidly than before. As we watched the 
create the whirlpool. Alex was inSpired: "1bere are certain 
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things beyond predictab1l1ty. An important one Is a vortex. All 
weather works in vortices. and that's why with weather 'fronts' 
man can tell you where the front is but can never know what's 
developing inside the front. Here we have something that is as 
tndependently new each time as it develops inside the vat. Math
ematicians have tried to get at the problem with equations. but 
with equations you can't come close to the life of the thing. Each 
of these stirring machines is exactly Identical: but each performs 
a bIt differently. Each has to be adjusted Just right." 

As the stirrer picked up its rhythmic movement, Alex looked up 
with satisfaction out across the Stephenses' rolling countryside 
that could have been the piedmont near the Big Hom mountains 
west of Sheridan, Wyoming. 
~What about the water?" asked one of the Stephens brothers. 

"Can we take it right from the river?" 
~Fine!" said Alex. "Because your river is still alive, But make 

sure you pass it into the vat through hoses or pipes that are 
uncontaminatedly clean! When I go to farms I look for the most 
alive water to use for the 500 stirring. Just let samples be glven 
me in a glass and I can tell which is better. It's a function of the 
light in the water. Dead water doesn't take in light. Living water 
does. Water gets rejuvenated by going deep down into healthy 
soU and coming up again through the plant. There Is no better 
purification for water. Water that has gone through our soU cycle 
and is breathed out by plants is just perfect. " 

Alex tested the temperature of the water. "Lukewann water Is 
much easier to stir. I have always been able to adjust the flow of 
a mono-faucet to the proper temperature, hot or cold, just look
ing at the water, not feeling it. just looking. See how wann this 
water is? I know by sight when the temperature is right. When 
this Is lukewarm, It stirs easier and quicker. Can you see the 
difference? Sense how this is like a great orchestra performing 
Beethoven's Eroica while before it was Just llmping along. Watch 
this boiling action inside the center! That is real chaos." 

He switched off the machine. '"You'd normally keep this stirring 
going for exactly one hour. That's a German. not an Italian hour. 
And not a minute longer. Then be sure to have an eighteen-mesh 
sieve, stainless steel, through which the activated water passes 
berore it ever goes into your spraying unit Otherwise you'll have 
fiber, residue, which blocks up your sprayer nozzles. Some say 
you can use porous cloth. "like pantyhose, but don't. If it bursts, 
you'll get fiber throughout your system. ~ 

Riding out onto the Stephenses' pasture through mobs of sheep 
crossing the dirt track in front of us, Graham Stephens explained 
that he had constructed a trailer to carry the new machine to any 

Miracle Down Untler 65 
part of the property to allow tracts to be sprayed immediately 
followlng stirrtng. 

"1b.e most important thing of all. ~ said Alex. ~is to get the 500 
sprayed onto the land within an hour after stirring. The longer 
you dally, the more of its power you lose. It's the moisture period 
that keeps the 500 going. If you drag the spraying out. then you'll 
come toward the end of your rainy season and the 500 will have 
much less chance to work in the ground than if you'd got it all out 
the first day, It works down as far as the roots go. So it will go on 
working even if the next year is dry, because there will still be 
moisture deeper down with the roots. ~ 

Alex waved his hand expansively: 'That's the only thing that 
will get BD going on extended grazing land that makes up so 
much ofAustrallan farming." Then he added with a friendly smile. 
.. It could even benefit huge areas of your American West where 
the ranges have been brutally grazed.~ 

On the last leg of our long journey, traveling up the coast from 
Brisbane to Townsville. to see Barry Ahearn, a third-generation 
sugarcane grower, the weather became pleasantly hotter. It was 
like leaving the winter-bound mid-Atlantic seaboard in Delaware 
and reaching the warmth of the vegetable country south of Mi
ami, FlOrida, 

In Australia, sugar cane is raised, not as in Hawaii and other 
parts of the world, on huge monopolistic plantations. but by indi
vidual farmers on no more than 150 to 200 acres. 

Alex said that Ahearn was one of his brightest BD disciples, 
the first cane grower to come into the association. Two brothers, 
also cane growers, were just beginning in biodynamics, and Alex 
was anxious to see what one or two spraymgs of the 500 were 
doing to the sugar cane soU. 

"Barry only came into BD a Uttle over a year ago,~ said Alex, 
"but in that time he's made leaps and bounds. His understand
ing of what U's all about Is so sure I'm beginn1ng to send him new 
people who contact me as a result of the ABC film. Some of them 
come down all the way from Atherton Tablelands in the moun
tains west of the seaport of Cairns, to talk with him, and now he 
is going to make trips to visit with them on their own farms way 
up north.~ 

We were on the long middle stretch of the Pacific Highway set 
so far back from the coast there was no view of the ocean. Small 
resorts catertng to "summer people" could be reached only on 
side roads. As we advanced through the flat countryside, Alex 
told of his first trip across the continent to Western Australia in 
the fall of 1986. "} drove for two days across the wild Nullarbor 
Plain in the Great V1ctoI1a Desert. It was one of the most exhila-
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rating experlences of my life as far as nature 15 concerned. Never 
have I seen so large a stretch of country anywhere on earth that 
15 so totally and incredIbly naturaL Most people who decide to 
travel that route are told to expect nothing but sand, Which, in 
fact. is all that most of them see. But the whole terrain is over
grown with a great vartety of vegetation. and nowhere, for hun
dreds of miles, did I see a single sick plant. It was a wonder to 
behold thousands of lush plants growing with almost no rainfall 
at all, even in the hot Aprll wind, It was a marvelous lesson on 
how nature can adapt, just as it has done in the Tundra, which. 
though nearly always frozen, supports copious vegetation of an
other kind. ~ 

Alex paused as we crossed the Burdekin River, then continued: 
"Yet the population is Uttle over one million, with the bulk of it in 
the citv of Perth, The farms in that dry country are enormous, ten 
thousand acres each. and more. Two thousand acres in Western 
Australia is a tiny property, The roads are arrow-straight, and 
very, very good, easily the best in Australia. You can go for mUes 
on them at a hundred mUes an hour before you find a village. 
There's one man who grows sixty thousand acres of wheat alonel 
The biggest wheat grower on earth, they say. All that temtory. so 
different from the 'old country' where biodynamiCS got its start, is 
largely sand, much of it now with a hardpan so dense you can 
only get through it 'W:lth a crowbar." 

Alex stepped on the accelerator as if he were out West. "We've 
developed brand new rippers with huge steel blades." He raised 
his voice to be heard. "Thick as your arm! They go down four feet 
to break up the compaction and aerate the soil." 

But the road was not up to his driving, obliging him to deceler
ate again. "'The 500 must be put on quickly so the plants can get 
their roots right down to finish off the job. In Australia BD has 
become an operation of much larger scale than Steiner would 
ever have imagined. 

We've got a BD farm of nearly ten hundred thousand acres just 
starting next to that mammoth wheat operation. The farmer uses 
a hundred-foot boom to put on 500 in swathes one hundred feet 
wide. He's just come into BD, They're all new in Western Austra
lia. To get their 500 on just rlght will require a keen sense of 
tlm1ng because they have to catch the rain. 90 percent of the bIt 
of rain they get. about 10 inches a year, is subsequently blown 
away leaving them with a bare two inches! But once they get their 
soils in shape, they'll capture it all." 

He wrtnkled his forehead, as if perplexed. ~So far none of them 
has made his own 500; they haven·t enough suitable cattle for 
manure. They have some horns which they send east to us. It'll 
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be a few years before they get enough experience. When I was out 
there for the first time tn the fall of last year, I gave the longest 
lecture I've ever given, eJeven hours in a single day to fanners 
who came from allover, some of them having drtven hundreds of 
mIles. Many camped out on the floor of Bob MacIntosh's big house. 
87 of them, representing 272.000 acres, over 400 square roUes of 
fannland with all kinds of crops. They'd all seen the film and 
many of them had written to me via the broadcasting company. It 
was nearly midnight when I finished. R 

As we approached Ayr, in the heart of the cane country, Alex 
complained of the smell of chemical spray on the fields we were 
passing, !he worst is at Toowoomba. west of Brisbane. 600 mUes 
south of here, ~ he said, his lips curling into a grimace. !hey 
spray there so much they have had to build anti-erosion furrows! 
They spray all week now with something like ~Agent Orange, N and 
worse. You have to make sure your car Is tightly shut, It kills 
evezythlng In sight." 

At Barry Abearn's in front of a tree-shaded farmhouse we were 
met about noon by a short, muscular. sun-tanned fellow wearing 
an ancient Australian bush-hat and an engaging grin. 

~Barry has three brothers, H said Alex with a twisted smUe. "1\vo 
of them are sugar growers like himself, who are just beginning in 
biodynamics, The third is a salesman for an agrlcultural chemi
cal company: so there's something of a rift in the famUy, as you 
might suspect. H 

Over a bowl of soup in an undecorated second-floor kitchen, 
Barry deSCribed the pressure being exerted by the agricultural 
advisers and chemical salesmen pushing and promoting all the 
farmers into greater production, whether of sugar cane, wheat. 
or whatever. 

"'We're all constantly pressured by the Ag Department to get 
the maximum out of each hundred acres. It doesn't seem to mat
ter at all to their field advisers what becomes of the soU, so long 
as we're forCing the largest crop possible. And the big corpora
tions are trying to get rid of all the little farmers and make huge 
agribusiness sugar plantations with the use of Japanese and other 
foreign money. It's all for the Australian dollar, which Is not as 
big as it used to be!" 

The edge of a field full of tall green sugar cane lay not a hun
dred yards from the house. When we reached it. Alex walked right 
.Into a thicket of plants and opened a hole in the soil to reveal 
good biodynamic structure. Bany said he had planted his stalks 
farther apart than other fanners because he had noticed that 
plants at the edge of a field did much better, obviously needing 
more room to develop. lbe Ag people, of course, insist on more 
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stalks per acre," 
In another field, younger sugar-cane plants, a few inches high, 

were just getting started, In between the fairly widely spaced rows 
were zucchini, beans, melons, and other cash crops In rows a 
hundred yards long, 

~Alex explained to me," said Barry, ~how vegetables can be 
intersown with young cane plants as an extra-income crop, so 
long as enough space Is allowed them, and that they'd generate 
money while I waited for the cane to mature. Add to this the fact 
that the vegetables are being raised biodynamlca1ly, which gives 
me a higher market price. It's all part of getting away from the 
insane monoculture of sugar cane, a system which only contrib
utes to the degradation of the soil. Since getting into BD about 
two years ago, I've been taking an honest look at things, for the 
first time in my Ufe. Now I know that all the weeds and 'rubbish' 
coming up in the fields allover the place-stuff you never would 
have seen years ago-is due to bad farming practices, for over a 
generation now, such as the continued uninterrupted growing of 
the same crop, forced by the greed factor. It's a system that actu
ally suits the weeds. ~ 

"A lot of people," Barry added with a laugh, "told me I wouldn't 
be able to grow vegetables in this ground, that they'd rot with 
mildew, that pretty soon I'd go broke. But look at those flourish
ing rows! And as for going broke, when I got into BD farming my 
gross income was about $130,000. True, it has fallen to $90,000. 
That seems like a terrible drop in revenue until you realize that 
my net income has remained the same. Why on earth, I asked 
myself, had I been spending all that money to enrich the chemi
cal companies all those years when I got no more cash out of my 
whole operation than I do now with no chemicals at all, and with 
less than I was planting before! And that's just the cash-flow side 
aflt. As Igo along now, my soil, which Is any farmer's real capital, 
his money in the bank, so to speak, is going to increase in quality 
and therefore in value. 
~My raising vegetables, which I've never done before, never even 

thought of before encountering BD, is helping to improve my land 
while it adds substantially to my net income. BD promises to 
make my land so much more richly productive, my crops so much 
healthier, and to relieve me completely of all that terrible pres
sure." Looking out over the swaying sea of green he sighed with 
satisfaction: "It's truly economical In every agricultural sense of 
the word!" 

Barry's brother Kevin walked over to join us, so much taller, 
thinner, and darker than his squat brother, with luminous, fey 
eyes set in an umntstakably Irish Celtic physiognomy, that one 

1 , 
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would never have guessed they were related. 

Picking up on our exchange. Kevin said he was follOwing Bany's 
adoption of BD on his own sugar cane acreage: ~I think going a:lly 
other way makes no sense. When I saw tbe ABC film I was amazed 
and though I couldn't really understand what was gOing on, 1 sa"': 
that the main point was its improvement of the soil. And soil :Is 
just Uke your body. Without good soil. we'd all be dead. ~ 

As we took leave of Alex in a Townsville motel, it was clear that 
Steiner's system is being profitably applied in the great Down 
Under to over a million acres of land, some of the world's poorest, 
once dying, now flourishing, completely free of any chemical ad
dItive. With the help of 500 and 501, healthy plants. animals and 
humans are being regenerated throughout Australia. Thanks to 
Alex Podolinsky and his thirty years of effort in applying Steiner's 
teachings, Australian biodynamic farmers are producing healthy 
crops, which can be sold at a profit, and in addition they are 
increasing their capital: soU. 

In the course of forty years, Podolinsky has spread Steiner's 
method to perhaps twenty times as much acreage as is cultivated 
biodynamically in all the rest of the world. As startlingly positive 
proof of Its magic we brought back to the United States, two small 
plastic bags, one containing a hard clayey substance that looked 
like off-white gravel. taken from an Australian fann on which it 
extended from one half an inch below the surface down as far as 
one could easily probe. In the other, was rich brown fertile loam 
to which the infertile clay-like material had been converted, down 
to a depth of twelve to fourteen inches, in only three years of BD 
spraying. Shown to American farmers, the two bags evoked com
ments of disbelief. 

But one thought kept surfacing in our minds: if such a fruitful 
transformation could take place on the world's smallest conti
nent. why not on the five more extensive ones? Was there any 
such prospect for the U.S.A.? 



Chapter 7 

IT CAN BE DONE 

So sparsely treed are Amertca's flatlands 
in North Dakota that the state tree 1s mockingly featured as the 
telephone pole. 

From the window of a Fairchild Metro-3 thirty-seat aircraft, 
flying at twenty thousand feet the country east of Jamestown, 
North Dakota, resembles a vast. borderless checkerboard with 
rnile-by-mlle squares subdivided into patches of green. ocher. or 
chocolate brown. Each quadrant represents a 640-acre section 
afland-an amount considered by the first settlers to be adequate 
for the support and survival of two farm fam1lles. The whole ~dry
land farmlngH expanse lying west of a fonner inland sea called 
the Red River Valley. and east of the Missouri Escarpment, which 
rises slowly up to the Badlands depends on an annual rainfall of 
seventeen to nineteen inches. Pumping water from a 420-foot
deep underlying aquifer is too expensive for crop irrigation; the 
wells are strtctly for household use. 

Inside the Jamestown Aviation Service building an impressive 
bulletin board advised visitors they were at the center of one of 
America's farming heartlands, the Drift Prairie. But stapled and 
thumb-tacked to the board are not posters or photos of the am
ber waves of grain coming to head in early July fields that stretch 
for thirty mUes across the prairie's flatness in every direction, but 
a paper mosaic of flyers and broadsides advertising poisons for 
bugs and weeds. the brand name of one of which was as intellec-
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tually poisonous as its content:l'ou'U feel safer using MORE!~ 

In this once beautifully virgin land the chentlcal industry has 
clearly gained a raping droit de seigneur. 

Up to the building drove an ancient Chevrolet Impala out of 
which sprang Fred Kirscherunarm, a blond giant in sturdy leather 
brogans, dark blue coveralls and a red fanner's cap. What had 
attracted us to him, apart from his M.A. in history and two Ph.D.·s 
in political sC1ence and theology, was a feature a.rtlcle in Agweek, 
published by The Herald of Grand Forks, North Dakota. whose 
headline proclaimed: "Switch to Organics Can Be Difficult But 
Profitable, North Dakota Farmer Says. ~ It reported that his 
poisonless methods worked: "'His production costs are lower than 
his neighbors .... He gets premium prlces .... His soil is rich and 
healthy." 

One part of Kirschenmann's three-thousand-acre spread Ues 
off U.S. Interstate 84-which runs all the way from Minneapolls
Saint Paulin Minnesota to Seattle-Tacoma in Washington. The 
fann Is near the tiny hamlet of Windsor, which boasts no more 
than a tiny Roman CathoUc church, a grain elevator, and a single 
public building: a cream-colored cubic blockhouse, self-adver
tised as -rhe Best Bar In Town!" An infonnal meeting place and 
"watering hole~ for farmers from miles around, it serves as a haunt 
where they can compare notes and troubles over steins of beer, or 
nOggins of harder brews, while sampling pickled hogs' hocks and 
chicken gizzards from fat stone crocks. 

In the late 1970s local residents were amazed to see a strange 
house going up on. or rather under, a stretch ofland a mile or so 
from Windsor. It was being set. Uke a bunker, into the side of a 
hill by Kirscherunarm, born and ralsed on his father's farm at 
Streeter, thirty miles distant. and by his wife, Janet. brought up 
1n urban Braintree, Massachusetts. They had been inspired by 
an article in the Boston Globe about the New England architect, 
John Benard, to build one of his "earth homes," which seemed 
like an outsized root cellar. Naturally and air-cond1tionally cool 
in summer, the house is heated muffin-warm by a single small 
wood stove in winter, though when a snowstonn piles drifts in 
front ortts doorway, to get out of the house to the roadway, Fred 
has to cut a tunnel with walls up to eight feet high. 

The cozy kitchen is lit by a central thirteen-by-thirteen foot 
shaft, or ~well," driven into the center of the building from the 
surface of the ground, which provides more interior light than in 
a many-windowed house. 

As we sat near a big table strewn with an accumulation of farm 
publications. overloaded with the huge encyclopedic volumes on 
organiC gardening and natural insect and disease control pub-



72 Secrets of the Soil 
lished by the Rodale Press In Emmaus. PennsylvanIa. Fred 
launched tnto the story of how he developed the largest biody
namic farm in the United States. growing wheat. buckwheat, rye. 
millet. oats, and sunflowers. It all happened, he explained, be
cause of two graduate students at the University of Ohio whom 
he had taken under his wing. One of them. David Vetter, born 
and raised on a fann tn Marquette, Nebraska, and commttted to 
a farming career, had felt, after four years of soU-science studies 
for a B.S. at the University of Nebraska, that something vitally 
important had been left out of his farming curnculum. namely 
any references to lo\1ng or wtse care for the soU. With Fred as his 
new and more liberal professor at Ohio, Vetter had been allowed 
to plan a prtvate study course in the Philosophy of Agrtculture, 
which included a reading program he hoped would broaden his 
perspectives of soH stewardship enough to tackle the crucial is
sues in what he saw was an ever-sickening Amertcan agrtcul
ture, and. he hoped, launch his MMiniStry of the SoU." 

One morning Vetter rushed into Kirschenmann's office with an 
excited expreSSion: ~You've gotta read this," he said, handing his 
master a blue-covered compendium of the agricultural lectures 
delivered by Rudolf Stetner in Germany more than fifty years ear
Uer. 
~When I ftnally read the book," said Fred. ~lt seemed to me that 

tt contained powerful material. But at the time I really couldn't 
fathom what Steiner was talking about. It was completely above 
my head. So I just filed it away in my memory drum, saying to 
myself that perhaps one day I'd get back to it." 

The other important student in Fred's life was a young woman 
who had come on a scholarship in the 1960s to North Dakota's 
now defunct church-sponsored Yankton College, where Fred was 
teaching theology. When she graduated and enrolled in a drama 
school in New York City, she was so appalled by the cutthroat 
competition alien to the cooperative ~help-one-another" spirtt 
among North Dakotans that she wrote a letter to her former pro
fessor seeking advice on where academically to pursue her over
rtding interests in philosophy and religion. 

On a trip back East. Fred looked her up, and for the next sev
eral months she used her lunch hours at her telephone-company 
job to carry on a budding romance with cost-free long-distance 
calls, a perquisite of her employment. By 1968 she and Fred were 
married, and in 1972 moved'to Massachusetts where Fred served 
as Dean of Students at Curry College in MUton, while Janet taught 
drama and theater arts. 

Each summer the Kirschenmarms spent their vacations back 
in North Dakota helping Fred's father, Theodore, by then in hIs 
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seventies, with the harvest on his Windsor acreage and on the 
older "home farm M 

thirty miles distant at Streeter. including six 
hundred acres of short-grass prair1e still as virgin as in the time 
they had been roamed by thousands of bison hunted by Sioux: 
Indians. 

One evening in 1977, Theodore called to say he'd had a heart 
attack: Mit looks as if I'll have to sell the fann," he told Fred, "which 
isn't as good as it used to be, unless, of course, you want to take 
it over.~ 

Across the dining-room table the couple looked at each other 
and wordlessly recognized their destiny was to return home to 
wrestle with deteI10rating conditions on the family acres. With 
all their possessions, including their two-thousand-book library, 
they drove back to the home fann in Stuttsman County where 
the Kirschenmann parents, first cousins. had continued an agri_ 
cultural heritage begun a generation earlier by their German fore
bears, Immigrants, like many fanners in that area of North Da
kota, from distant Mother Russia. 

Partly inspired by the elder Kirschenmann's feeling that some
thing was fearfully wrong with conventional agriculture as prac
ticed under Extension Service advice for more than two decades, 
Fred and Janet knew that whatever the difficulties, they intended 
to dispense with chemical additives and "go organic." They had 
been particularly Impressed by the fact that the weight of a bushel 
of wheat grown chemIcally on Fred's father's, as on many a 
neighbor's fann, was mysteriously and inexplicably declining. 

Unsure of exactly how to start. Fred called his old graduate 
student, David Vetter, who drove up from Nebraska. Over several 
days he helped them work out a plan. based on his analySIS of 
their soU conditions, for converting one-third, or about seven 
hundred acres, of their cultivated holdings to organic practice. 

KDavtd warned us to go slow, K said Fred. ''To convert seven 
hundred acres of tillage all at once was to court disaster. Instead, 
he advised beginning with a few control plots. But I wanted to do 
more than that right away; so, relenting, he suggested planting 
slde-by-side companion fields. the ones farmed conventionally, 
the others organically. ~ 

Beginning with wheat and oats, the Kirschenmanns heeded 
Vetter's advice to supply fertUity to their newly converted fields 
over several years to give their soils a chance to adapt to the new 
environment and get their nitrogen-fixing clover gOing. For this 
they imported a fish-and-seaweed liqUid slurry from Texas via a 
Nebraskan distr:lbutor. 

At the end of theIr first growing season they were elated to see 
that there was no difference whatsoever between the gra1n yields 
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on their converted acreage and those on the conventionally chemi~ 
cally~farmed ground. 

"Right then we decided to rush along. to go whole hog, ~ said 
Fred. ""We were eager to prove that organ1c agriculture was just 
as good, if not better than expensive chemical programs. ~ 

The following year, the Kirschenmanns cast aside all chemicals 
and treated the whole of their tillage with natural products, and, 
as Janet lamented: "We almost lost our shirts." 

To their horror, wild oats. mustard. foxtail (locally known as 
"pigeon grass"). creeping jennie, Canadian thistle, and other pe
rennial and annual weeds that had never appeared after sowing 
the previous year, burgeoned early and all over their planted 
ground to rush ahead of the sprouting grain crop. "It was as if a 
flock of sheep was being bruted away from a feeding trough by a 
herd of ravenous cattle." 

For the cereals, the competition was overwhelming. "We hadn't 
realized," said Fred, "that the ftrst year we'd been plain lucky. We 
had an unseasonably wann sprtngjust like 1987. Temperatures 
rose in late March and early April into the upper eighties and low 
nineties. TIlls anomalous hot weather was accompan1ed by a 
rash of thunderstonns with myrtad bolts of lightning that some
how enhanced nitrogen supplies in the soU. The conditions were 
exactly light for us to get onto the land before planting and root
ing out the weeds with disk harrows and rod weeders. ~ 

TIlis ideal set of climatic conditions. rare in the Drtft Pralr1e 
country. was supplanted the following year by a more usual cold 
wet spring, which made tillage for weeds impossible until late 
July. Several fields produced only seventeen bushels an acre 
instead of a hoped-for fifty. Fields of hard durum wheat, excel
lent for making spaghetti and other pastas, were heavily infested 
with pigeon grass: others hardly made any crop at all. 

""We were really shocked and scared, ~ Janet put in. lhere were 
plenty of 'we told you so' remarks by our neighbors who had 
warned us that organic agriculture was a thing of the past. But 
what could we do? We'd made a commitment. and it made abso
lutely no sense to retreat from it. to go back to chemicals. We 
were like the master of a ship in a stonn forced to sail on until he 
can break out into clement weather. So we bit the bullet and 
forged ahead. It got so tight," she laughed sardonically, "we had a 
freezer full of meat from two of our slaughtered cattle, but hardly 
any toilet paper or laundljr soap or other essential household 
supplles.~ 

Then endurance paid off. During the third year of their organic 
operation. the Kirschenmanns were able to establlsh a system of 
crop rotation to supplant the monocultures--one crop and one 
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crop only year after year-that had first become popular in com
raising country in the Middle West and were being increasingly 
adopted in the wheat country of the Dakotas and neighbortng 
states. 

"1bat mentality of corn, corn, more com, and corn only,~ said 
Fred, "accounted for why the massive use of herbicides first took 
hold in the Corn Belt. Weeds love and thrive in a monoculture 
environment. such as is widely accepted in cereal-grain regions, 
even though it is wholly unnatural, Monoculture crept up here 
gradually when larger farmers were talked into getting rid of their 
cattle, plOwing up their pasture land, cutting down all the wind
break. trees so carefully planted after the 19308 dust bowl, and 
putting the whole of their acreage into cultivation, concentrating 
on one, or at the most two, main cash crops. TIlls transition, 
fostered by Extension Service advisers, began to really take hold 
in the late 1960s and early 1970s. The advisers were telling pro
ducers that this was the only way they could survive. It was the 
same thing in forestry, with mixed forests being felled and single 
tree varieties being planted on thousands of acres, as you prob
ably know." 

But with a system of rotation, Fred explained that he and other 
organic farmers are able to keep weeds "off balance. ~ It begins 
when a cold-weather early-spling crop of winter wheat or oats is 
planted in a field in mid-April of the first rotational year. The 
next year this is followed by sunflowers seeded in the ground in 
mid-May, or millet at the same month's end. It allows the weeds 
that have established themselves in the "wheat year~ to come up 
before sunflower-sowing and be killed off with tillage. 

"TIlls way," said Kirschenmann, "we wait later and later in suc
cessive years to catch another batch of weeds before sowing a 
grain crop and kill them as they are coming up with an imple
ment called a rod weeder, a steel rod on the ground, turned by a 
chain in the opposite direction to the machine's travel, which 
yanks weeds out by their roots and spreads them on the surface 
to die in the hot sun, to nourish, not deplete the soU. M 

Fourth year fields, allowed to lie fallow, can be kept free ofweeds 
all summer. In the fall. a clover crop sown on the resting ground 
is disk-harrowed in to prepare for the original rotational cycle of 
wheat. -

"You can't imagine how our soil1mproved," said Fred, smiling. 
"11le wonns just multiplied tremendously in our organic fields. 
There were so many they hung off the tines of my chisel-plow 
diggers whenever they lifted out of the ground," His eyes sparkled, 
then a shadow crossed them, "It's a crying shame what's been 
gOing on in these naturally rich Drift Prairie soils. On the home 
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farm we began, Uke many others, with an average six to seven 
inches of black top so11. Chemicals had been ruining it. The pity 
is that It was all completely unnecessruy. A sane organic pro
gram would have required no chemicals at all. When Alex 
Podoltnsky visited our North Dakota Natural Fanners group in 
1984, after touring the countryside he told uS that if an Austra
lian farmer had suddenly woken up on this kind of land he'd 
think he'd died and gone to heaven!~ 

North Dakota, like other farm states all over the country, Is 
now on the threshold of having to pay the high prtce for Its "free 
ride" with chemicals, the binge It's been on, in tenns of soU con
tamination. But there are a few new straws in the wind. Last 
year, South Dakota passed a law requ1r1ng cattle feedlots to pre
vent nitrates from running off their properties with fines of up to 
$10,000 a day for each day the runoff remains uncorrected. Im
portant consumer pressure is being put on State House legisla
tors to clean up sources of ground water and food contamination, 

~ As the chickens of our previous practices come home to roost," 
said Fred, "farmers will have to foot long-overdue bUls, and fun
damental changes wtll be in the offing. The biggest of allis the 
one to be met on the question of depleted soils. TIlat crunch 
would come much faster if our oU and gas resources run out. 
That won't happen soon, but if the prtce of hydrocarbons goes up 
again fanners simply wtll not be able to afford fossU fuels or the 
petrochemicals dertved from them. ~ 

Fred paused to let us ponder the implications of his words, 
then went on. a little more sanguine. "The thing I sense happen
ing is that. finally, conventional fanners are beginning to look 
sharp-eyedly at the bottom line. They know they've been at the 
blink of disaster for years and have read all the recent horror 
stortes about increasing numbers of farmers going bankrupt. But 
the university extension people still keep telling them the last 
thing they should do is cut back on their chemical inputs, claim
ing that if they try to do so, they'll see their yields drop and get 
deeper and deeper in the hole ... and into the red." 

All this would, in his opinion, lead down the road to a food
production crisis of mammoth proport1on, followed eventually. 
though unforeseeably-because of world-wide overproduction of 
food-by depressed prices that would put out of business the 
very farmer in a position to restore the health of the land. In the 
Drift Prairie area, costs for fertilizers and weed-bug-killers run 
S60 to 870 an acre, which for a section ofland means $40,000 or 
more. When that cost is compared to Fred Ktrschenmarm's input 
ofS1.50 for clover seed per acre. plus $3.00 an acre for the biody
namic preps-a savtng of more than S36,000 on his 2.100-acre 
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spread. it is economically puzzling why farmers constantly faced 
with bankruptcy do not convert to organic or BD agriculture. The 
main stumbling block appears to be fear of a single year's failure, 
for w.h1ch the banks could rapidly foreclose. 

~I"ve talked to nearly a thousand farmers.in these prairie states. ~ 
said Fred, "and not a single one of them told me: 'Chemicals are 
terrific, just the thing we need for farming in the future.' What 
they told me almost to a man is that in their guts and hearts they 
know something is fearfully wrong about the way they've been 
advised to operate their farms. But they shrug helplessly, or 
stare at the ground and ask what they can do. which Is nothing. 
Then they say sadly: That's how it Is. One more bad year and I'm 
scheduled for service by the shertff.'~ 

So trapped by the chemical system are the Drtft Prairie fann
ers, says Fred, they can think only in terms of what chemical to 
use next. Many have now replaced ordinary NPK, that no longer 
suppl:les the ~kick~ it used to, with anhydrous ammonia, a gas 
knifed into the ground under pressure from a large tank, that 
initially, over the first three years. creates what Fred tenned a 
"terrific response" in crops, but later Is less and less effective 
while at the same time it inexorably turns farm-land into the 
equivalent of a concrete airport runway. 

One of the Kirschenmann neighbors managed to acquire eight 
thousand acres by cheaply buying up land from destitute smaller 
farmers. "He's a man who farms with huge eight-hundred-horse
power tractors and extra-wide planters." said Janet. "He can af
ford to leave more crop in the corners of his fields than many 
l:Ittle farmers take off the whole of their land. This agricultural 
mogul was so pleased with first-year results of his anhydrous. as 
it's called here for short, that he succumbed to the slogan 'More 
is Better,' and greedily applied a double amount the following 
year. When the overdose killed every stalk of wheat planted fence
row to fence-row, to the exclusion of any other crop. he filed for a 
$4 mlllion bankruptcy. But. having cleverly put the title to his 
acres and expensive farm implements in the name of relatives. he 
fought off his creditors and has gone right back to his chemi
cally-dependent ways." 

Fred nodded, and added: "A second neighbor. in his sixties. 
with three sons helping him farm another eight thousand acres. 
contrasted with the bankrupt by at least understanding the need 
to use as little chemicals as pOSSible. Of all the conventional 
farmers around here, he's the best. He's been over to our place 
several times to carefully observe what I'm doing. In his heart I 
know he'd Uke to change over to the organic method we're using. 
Standing next to me in one of my fields, while adm1r1ng my sol1 
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structure, he said: 'What you're dOing Is fine for you, but it won't 
work for the rest of us unless a lot of us make the decision in 
common to convert together, Otherwise the banks'll pick us off, 
one by one,'" 

HI gave him a hard stare,M said Fred, Hand told him: "If you want 
to have a look at my accounting ledger, I'll prove to you in a few 
minutes that, gOing it all alone on my new program, I'm doing as 
good as you are acre for acre, or maybe better,' But he just sort of 
gazed at me slack-jawed without saying a word," 

Used to growing only a single crop of wheat or sunflowers, such 
fanners are loath to adopt new measures of rotational croppIng 
that require a process of "re-thinking," lhe Herculean task," 
said Fred. "is one ofundenn1n1ng the current mindset and status 
quo kept in place largely by a yearly avalanche of chemical-com
pany propaganda, You simply wouldn't believe the amount ofN 
advertising for chemicals to which we are exposed, It starts early 
in the dead of winter on regular networks and cable 1V to catch 
captive audiences sitting Idly at home." 

With new pest-control toxinS appeanng each year, in addition 
to advertising. farmers are beguiled by and rely upon poison sales
men rather than agricultural advisers for advice about which prod
ucts to put on their fields. In winter. printed ads of the type 
posted in the Jamestown Aviation Service proliferate wherever 
farmers congregate to announce what amounts to "customer ap
preCiation" meetings to be held at the local Ramada Inn or other 
motels where fanners, served free coffee, doughnuts, Danish past
ries and crullers. are briefed in detail by chemical company rep
resentatives about promising new poisons. The system is similar 
to the one in which pharamaceutical company "detail men" push 
new drugs on medical doctors, and the Ust of herbicides contains 
no less than seventy-eight separate products, most of them with 
"macho" names, such as Bronco, Roundup, and Blazer. 

FUpping open a copy of the local Jamestown Sun, Fred pointed 
to a story in its business section by an Associated Press "Farm 
Writer" in which economist Lester C, Thurow, newly appointed 
Dean ofMITs Sloan School of Management, was quoted as dourly 
and direly recommending the goverrunent buy up surplus land 
and help farmers move on to other jobs wherever they might be 
ava1lable, 

Fred waved the article: "How naive and totally stupid can the 
Thurows of this world get? - Of course that's been the policy for 
forty-years, ever since ltwas made in a Washington, D,C. office by 
the Committee for Economic Development to get two million farm
ers off the land and into industrial seIVitude, But, as Wendell 
Berry tn his book The Unsettling of America: Culture and Agrfcul-
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ture. asks: Who benefited by so grotesque an agricultural policy? 
Certainly not the fanners or residents of rural communities. Did 
city folk benefit? Beny says no, So who did? What the Thurow
type proposals leave out of their narrowly conceived Cartesian 
mathematical-economic model is any idea of the amount of fos
stl-fuel energy, and concomitant inputs, spent or misspent for 
agriculture, That was the policylM 

The tragedy of this bleak philosophy, which recommends that 
farmers be sent to the cities has already led in North Dakota to 
rich farmers buying out poorer ones or leasing their land after its 
takeover by banks or insurance companies. But the worst prob
lem, according to Kirschenmann, is that the larger farmers, prac
ticing the agn-business ~Get Big or Get Out M phUosophles of City 
econOmists, are exactly the ones with no concept of ~land stew
ardship" or concern for soU care, On the other hand many of the 
smaller farmers now bankrupted, or forced to sell, owned farms 
that were models of soU conseIVation, all of which have been or 
are being destroyed by the deliberately developed big proprietors, 

As we set forth in Fred's battered car to tour his BD farm, we 
passed what seemed to be strange Mart1llery piecesM in a nearby 
field of knee-high sunflowers: special ~cannons" timed to go off 
at intervals from twenty seconds to two minutes, to keep raven
ous flocks of redwing and yellow-headed blackbirds from gorging 
on the sunflower seeds before they could be harvested, 

On the way to the home farm in Streeter, south of Medina, 
fields were surrounded on every side with golden-yellow wild 
mustard that penetrated into corners and patches wherever farm
ers had not been able to lay down herbicides guaranteed to kill it. 
Other fields of nearly the same color on the always distant hori
zon turned out to be not mustard but natural wild native pasture 
clover dominating all the other grasses with its early-July yellow 
blossoms. 

Dotted over the Kirscherunann acreage, as indeed over all of 
the surrounding country, were ponds or small lake-sized sloughs, 
bodies of water that do not drain in the geologically adolescent 
overburden, the last in North America to be freed from tons upon 
tons of glacial ice, Related to the "10,000 lakes~ advertised on 
Minnesota license plates, they teem in late March with ducks, 
geese, and swans on their way north to arctic breeding grounds 
and again in mid-October on the return tr1p, when they come 
under the guns of hunters from as far away as New York and 
CalifOrnia. 

More anomalous were flocks of pelicans, which first arrived in 
the 19505 after two years of incessant rain had filled the sloughs 
to the brim. Finding the climate to their liking, the pelicans have 
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been returning ever since to the northern plains to pass their 
summer vacations In the company of sea gulls which could be 
seen here and there in groups of three to six. 

~Years ago, there were many more gulls drawn to this part of 
the country," said Fred, '1mt a quarter of a century of chemiftcation 
has so decimated the worms that the seagulls no longer follow 
the cultivators the way they used to. On my organiC acres you 
can still see plenty of them at soil-tillage time." 

We passed over a little levee cutting across the middle of a 
slough, where a lone mother Canada goose honked a warning to 
stay away from her nest with its new generation of goslings. 

Up a rise on the other side of the slough Fred stopped the car 
and pointed to a field of wheat. "I don't nonnally like to put down 
what my neighbors are doing, hut I want you to have a close look 
at that wheat field of mine. I planted 1t in hot weather on 10 April 
this past spring. when all the ground around here was so dry I 
knew it would be difficult for any of us to get good germination. 
Nevertheless, as you can see, my wheat seeds all sprouted and 
the plants are now nearly three feet tall." 

A mile around two sides of a quarter section to where a neigh
bor had sown his own wheat at the same time as had 
KIrscherunann, some stands ofvarytng height were barely head
ing out, others had no grain development at all. ~lt's going to he 
difficult for him to get a decent crop." said Fred. "When he har
vests, he'll either have to lose the late-developing portion or risk 
waiting ti111t gets up, which may be too late. Note the empty little 
canyons rurming parallel through the stand in that field. That's 
where the weight of his tractor added additional compaction to 
already severely compacted soil to prevent good growth. Unable 
to retain moisture, his land dried out so fast that lots of his ker
nels didn't get a chance to sprout or, 1£ they did, came up very 
weak. But the sponge like quality of my soil structure caught 
and held every drop of rain," 

Approaching the home farm, we drove past a fenced expanse of 
luxuriant mixed grasses nearly three feet tall. "What you're look
ing at, .. said Fred, "Is natural native short -grass prairie exactly as 
it Was grazed by m1l11ons of bison. We have about nine hundred 
acres of it. It's loaded with thousands ofvarteties of grasses and 
wild flowers that bloom in a different set of hues each year. The 
quality of the forage 1s unsurpassable, We have learned to use 
the same practice recommended to Australian graz1ers by 
Podolinsky. We turn out our cattle to munch on one portion of It 
for twenty to thirty days, then transfer them to another portion to 
allow the first to regain Its nonnal height. Bison, which never 
read any books on pasture management, followed this same prac-
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tice. naturally moving from one unfenced range to another. never 
overgrazing any of their God-given territory. ~ 

At the top of a nearby slope was a hundred-head herd of cattle, 
basically Theodore's AnguS-Hereford cross to which Fred has 
added genes from Tarantais bulls, a French upland breed known 
for its cold weather resisting stamina and the excellent mother
ing instincts of its females. Each year they drop some eIghty 
feeder calves. sold when they reach 650 to 700 pounds. a few 
heifers be1ng retained to replace cows too old to bear young. The 
steady income from the calf sales is more than outweighed by the 
manure from their mothers accumulated during winter months, 
the mainstay of biodynamic farming when injected with the preps. 

In the farmyard to one side of Fred's parents' house was a half
acre feedlot. the herd's winter quarters: two sheds with open
sided fronts allow the animals shelter during bitterly cold nights 
or sudden savage blizzards. Amassed in the lot were seven to 
eight hundred tons of cow manure and straw. scraped with an 
old case W-12 front-end loader from where cattle hooves had 
impacted it, piled into heaps four-and-a-halffeet high and twenty 
feet long. Each year Kirschenmann. using the same loader, turns 
the organic matter upSide down and inside out to allow it to com
post before preparing it and spreading it on 250 to 300 acres of 
his clover-fallow land. 

"I don·t do it exactly right." he admItted forthrtghtly. "I don't 
have time to run it through a manure spreader to break it up 
properly. as the purists preach. IfI had to do that with this amount 
of manure. I'd be at that single task all year to the exclusion of 
anything else." 

As a spotted-rump Appaloosa mare named Sally, as tame as a 
lap-dog, nuzzled in our pockets for sugar. Fred related the saga of 
how he came to adopt the biodynamic agricultural system. 

In 1979. well on his way to solving most conversion problems 
through "leam by one's mistakes" practice, he organized the North 
Dakota Natural Fanners Association with some twenty members 
who had like-mindedly begun to pioneer organic methods. 

That winter. the newly-formed association came to the atten
tion of Michael Marcolla, an energetic young man in his early 
thirtie s who had organized the Mercant1le Food Company in 
Bridgeport, Connecticut, to supply organically-grown cereals and 
processed foods to enlightened North Amer1can and European 
consumers demanding something nutritionally more wholesome 
than what they could nonnally find on grocery shelves. 

To assure that the products he was wholesaling were in fact of 
authentic quality, Marcolla organized Farm Verified Organic (F'VO), 
a program defining and guaranteeing clearly stated organic stan-
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dards. 
When Marcolla visited the Kirschenmann's farm, he was as 

impressed with their management practices as Fred was by 
Marcolla's offering him a 15 percent premium above the price he 
was receiving for his grains at the local elevator. 

""When I started in the organiC program," Fred said with a smtie, 
"I had no notion at all of markets anywhere that were willing to 
pay premiums. I'd begun in organics prlmartly because of my 
concern for our nation's soils. When Marcolla told me he was in 
the market for 15 percent protein organically grown wheat, I told 
him my wheat contained 15.5 percent. After having my farm 
checked out, he informed me, to my surprise, that I could get 50 
cents more a bushel than the then fairly high $4.50 being paid at 
the time to farmers growing conventionally grown "chemifted~ 
wheat. I was so amazed and excited that 1 made a trtp to Bridge
port to talk with Marcolla, telling him I would grow anything, in 
addition to bread and flourwheat. and sunflowers, for which he 
might have a demand. He said I should inunediately consider 
high-protein durum wheat, buckwheat, and millet. grains I had 
never thought about, let alone considered growing," 

Marcolla surprised Fred even more when he told him that most 
of his customers, more sophisticatedly attuned to the value of 
organic produce than Americans, were located in Europe where 
they were particularly eager for biodynamically-grown produce. 
"Do you know what biodynamics isT Marcolla asked. 

Fred's mind flashed back to his office at Ohio State ten years 
earUer where he had been handed Steiner's Agriculturol Lectures 
by David Vetter. When he mentioned the incident, Marcolla pulled 
out his own copy of the same volume and Fred Kirschenmarm 
experienced a deja vu. 

Fred asked what he should do to take steps to becoming not 
just an ordinaty organic. but a biodynamic, fanner. Placing the 
book in his hands, the president of Mercantile Food soberly re
plied: "First read this. Then subscribe to back issues of the 
Biodynamic Association journal put out in Kimberton. Pennsyl
vania. Then call your midwestern neighbor Bob Steffan for help 
with speciftcs," 

Bob Steffan, born and raised on a fann in a region of northeast 
Nebraska settled by Germans, studied with pfeiffer for a year and 
a half. during which he was handicapped in his comprehension 
by the German's inability" to speak good English and by his sur
prising lack of practical farming experience. at least so it seemed 
to the brash young native of a "cornhusker state. ~ 

"I wasn't yet all that sold on BD," Steffan told us. ~pfeiffer had 
given me what 1 thought was more theoretical than practical knowl-
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edge, The difficulty I had in becoming acqUainted with him only 
began to be corrected when. with his help, we started to make 
large quantities of compost at Boys' Town. Father Edward 
Flanagan's home for orphans near Omaha, With a seven-hun
dred-head herd of cattle we were tUrning out thousands of tons 
of composted cow manure each year, It could have been one of 
the largest, and probably the first operation of its kind in a truly 
biodynamic United States. But when pfeiffer and Father Flanagan 
bolli died 1 felt pretty much alone, Then I heard of Podolinsky's 
life-work in Australia. and I said to myself: Maybe our BD people 
have been going about it wrong all these years! For one thing 
none of us has ever dared to mention the cow horns or the stir
ring. 1 guess that was tlle legacy of pfeiffer, to adamantly avoid 
any reference to what he thought might be conSidered too ar
cane, indeed abandoning the preps in favor of his starters. And I 
understand his reticence. Even today 1 know very few of our BD 
leaders who can stand up and convincingly talk to a crowd of 
eager yet skeptical farmers about stuffing cow shit into cow horns 
or oak bark into sheep skulls. and I include myself in their num
ber, Therein may be a clue to the failure of biodynamics to spread 
throughout America with either speed or acclaim it achieved in 
AustraUa.~ 

Despite these misgivings, two days after receiving the call from 
Fred, Steffan drove up to Windsor to tell the North Dakotan he 
could improve his compost by inserting the 500 to 507 biody
namic preparations. Steffan also explained that Fred would have 
to learn how to treat his fields and crops with 500 and 50 1. rec
ommending that he visit Dennis Montgomery. a young farmer 
near Carrington, south of the Fort Totten Indian ReseIVation, who 
had a stirring machine gifted to him by Marcolla, 

"So I started in,M said Kirschenmann. "I called Josephine Por
ter in Stroudsburg. Pennsylvania, who was making all the Steiner 
preps and training a retired naval officer to take her place after 
her retirement, and she began shipping them up to me. R 

Steffan was at first dubious that the composting method Fred 
had been using would work properly; but when, a year later, his 
compost was as good as any Steffan had seen or smelled, with an 
ideal temperature. he believed that the successful result was due 
to the large amount of straw, with :Its high carbon content, incor
porated into the piles. 

Steffan then built for Kirscherunann a $4.000 stirring machine 
mounted on the back of a pick-up truck, including two seventy
five-gallon wooden barrels, the water in which Is Simultaneously 
stirred by a single electric motor with a float mechanism to re
verse its direction each time the vortex in one of the barrels reaches 
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an opttmaI depth. For field application, Steffan told Fred he could 
use his father's old chemical sprayer, a long-chassls vehicle look
Ing llke a futurtstic racing car called a "Kirschenmann Coupe, ~ 
made by an unrelated member of the Russlan-Gennan clan, in
stalllng on It a new tank and two sets of Circulatory hoses and 
nozzles, one for 500, the other for 50l. 

In 1983, having decided to biodynamically treat one crop at a 
time in rotation, Fred started with buckwheat. Dennis Montgom-

Vortex (above! and chilDS (right! 
obtained by Klnlchenmann with 
the automatic stining machine 
designed for him by Bib Steffen of 
Nebraska. (Photo by Fred 
Klrschenmarml 
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Fred Klrschenmanllin North Dakota preparing to transfer 150 gallons 01 BD 500 from 
his stirring machine to a spedal spraying machine. 
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ery drove from Carrington to show him how to stir the 500 and 
the 501 and apply it to his fields, As Fred watched the cone
shaped vortices forming and swirling simultaneously In the two 
big barrels, he wondered to himself how in the world anyone could 
have poSSibly dreamed up such a crazy scheme. He sbnply couldn't 
believe that the water, strained of all its residue. could provide 
any benefit at all to his land or anything growing on it. Only later, 
when he was introduced to the concept of homeopathy and its 
central tenet that a solution. potentized to the point where any
thing chemically analyzable was no longer present. could be ef
fectively used in the treatment of dtsease, did he begin to appre
ciate what at first seemed to him to be an idtotic and obsoletely 
~a1chem!ca1" process. 

"There have been some pretty funny rumors going around sev
eral counties." Fred said. grinning. "When we truck the st1rr1ng 
machine with those huge barrels from Streeter to the Windsor 
fann and back. people are sure we have a new still to make our 
own booze, And right up to this day several neighbors think. my 
BD sprays are no more than witches brews! I let 'em kid me all 
they want because when, before we began, Marcolla told me I 
could get $4 a bushel for biodynamic wheat instead of the now 
depressed going rate of $2.60, I was perfectly willing to humor 
anyone who considered my stirring and spraying to be so crazy. 
Now that we see what the method is doing for the land. I have 
great respect for those who presCribed it. even if it's difficult to 
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rationally expla1n. M 

It was father Theodore who first saw signs that the BD treat
ment was having an effect. Walking out into one of the fields late 
one summer afternoon, he noticed that the leaves on buckwheat 
plants In low-lying wet areas, which had turned almost completely 
yellow had become green again only three days after being sprayed 
with 50l. 

-About a year later my Dad also said to me that he firmly be
Ueved the 500 spray was benefiting the structure of the soil. mak
ing it ·mellower.' That's the tenn he used. Of course, it wouldn't 
produce as dramatic a change on our soils, which had been in an 

Fred Kirschenmann in a three-wbf'cJf'n "Kirschenmann Coupe" (no relation), sprayillA 
80500 from two twcnty-fiVt' foot booms. Travf'1lng at eight to ten mites per hour he can 
spray forty acres in one hour. 

organic program for six: years as it would in the really seriously 
compacted soils of average farmers in our area, who have hard
pan problems going down as deep as they plow, if they do. A lot 
of them try to break up the compaction wtth products sold by the 
multi-level sales companIes. such as Shaklee and Amway. but 
these are Ukely to have a detrimental effect on the capillary ac
tion of the soil. H 

Over the next three years Fred Kirschenmann gradually ex
tended the BD program to his wheat. oat. millet, and sunflower 
rotations while adding soo another crop. rye. for which. as Marcolla 
told him. he had a good market in Europe. though there was 
none in the United States. 
~When we put in that rye: said Fred, "we were overjoyed to see 

that it had a strangely inexplicable, but most welcome. alleopathic 
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effect on weeds in the sunflower crop which followed it. That's a 
natural process in which some plants exude substances from 
the1r roots to ward off others. M 

After COnSidering two schools of thought. one recommending 
three gallons of Steiner spray to the acre, the other five gallons, 
Fred began treating forty acres with the 120 gallons produced in 
two barrels. into which. during the last twenty minutes of each 
hour-long stlrrtng. he mixes 1 1/2 ounces of Hugh Courtney's 
barrel-compost for each ounce of 500. The 501 leaf spray is put 
on in the early mornIng, the 500 root spray in the late afternoon 
and evening. In half of a long farming day, Fred can treat two 
hundred acres. taking fifty-foot swaths with each pass. 

Today. with all of his cultivated acreage under BD treatment. 
he buys 2,400 ounces of 500 in plastic bags. each labeled ~ 1 
gallon,~ and stores it in clay pots in a peat-mass-lined box. And 
so renowned is his success with his miraculous preps that in 
March of 1987 Kirschenmann was contacted by Stephen Gage, 
president of the Midwest Technology Development Institute. to 
help influence the agriculture comm1ttees in Congress. The in
stitute was set up during a governors' conference by seven 
midwestern states to pool their resources in an attempt to obtain 
federal funding for new approaches and methods in agriculture. 
The hope was to be able to span a seemingly uncrossable chasm 
separating successful organic fanners and university agricultural 
faculties and get them to exchange views on problems. 

Gage asked Fred to testify at a meeting of the House Commit
tee for Agricultural Appropriations. which had done nothing to 
put teeth in a widely-reported Agrtcultural Productivity Act. passed 
in 1985. that was designed to support research in alternative 
agriculture by allocating funds to get it off paper and into action. 

~At first we were allotted half an hour to address the commit
tee." satd Fred, ~but just before we got to the Capitol. we found 
that our time had been cut to ten minutes. not for each, but for 
all of us. It was enough to make me wholly cynical about the 
poUtical process. Here was this act that had just been lying on a 
shelf. unfunded for two long years. but the legislators running 
the hearings apparently thought so Uttle of whatever we had to 
say about our problems that. with the time allotted, it was hardly 
worth the Midwest Institute's spending all that money on our 
travel. If our experience is typical, then the whole situation is 
ironic. to say the least. Very few people in Congress have any 
inkling of the larger economic or ecologtcallssues related to agri
culture as a whole. One has to wonder how our government gets 
anything at all done with any real wisdom." 

After giving a short history of his farm conversion. 
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KIrschenmann told the committee: "By now it is crystal clear to 
almost everyone that agrtculture 1s in sertous trouble not only in 
the United States, but in many other countries of the world. It 
would be a terrtble mistake to think that only a Uttle tinkering 
can correct its ills. The system is so flawed economically. agro
nomically, and environmentally that it needs no less than a full
scale overhaul." 

Most crucial for farmers locked into the present chemical sys
tem. Kirschenmann told the politictans, was practical Wonna
tion on how to get out of it. The current agrtbusmess structure. 
with all the weight of forty years of research on capital and energy 
systems behind it, has given farmers the biased impression that 
it was the only viable agriculture available. nus was patently 
false in that hundreds of small and large fanners around the 
world have demonstrated. with no help whatsoever from any na
tional or International agricultural bureaucracy, that low-input 
systems were not only feasible but highly profitable. 

The AgrIcultural Productivity Act. he went on. called for exactly 
the kind of research needed to allow farmers, from whom he was 
receiving desperate letters and telephone calls almost daily, to 
consider transition to naturally healthy production with minimal 
rtsks. Some initiatives in this direction had already been taken 
by land-grant colleges. notably the University of Nebraska and 
Iowa State University. but those represented only a tiny step on a 
trail that could only be blazed with funds approprtated to relieve 
researchers from having continually to direct their efforts mainly 
to prove what the chemical companies. which suppUed the lions' 
share of funding in the fonn of research grants, wanted them to 
prove. 

To bolster his appeal to the senators and representatives. and 
forcefully brtng out to what depths purportedly objective agricul
tural research had fallen, Kirschenmann needed only to add how 
one land-grant college professor told Charles Walters Jr., ed1tor 
of Acres-USA, that if Walters. rather than the chemical compa
rues. wanted to put up $100,000 to fund research. his depart
ment would supply data backing up anything he wanted to prove. 
~What's happened, ~ Walters said wryly, "is that they've changed 
the Golden Rule from 'Do unto others .. .' to read: 'He who has the 
Gold makes the Rule.'" 

Back in the kitchen where Janet was preparing a beef stew for 
supper, we asked Fred what impression hiS biodynamiC practice 
was making on any of the agrtcultural schools or their extension 
agents. 
~Good Lord, ~ he replied, ~I haven't even raised the question 

wtth them. We're still in an uphlll struggle to get most of them to 
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appreciate that ordinary organic farming Is not only poSSible but 
profitable. I'm trying to get ready for the meeting of our associa
tion, now expanded into the Northern Plains Sustainable Agrt
culture AssocIation." where I'll be giving the keynote speech. which 
will be attended by some twenty European representatives of 
Marcolla's FVO group as well as by our own members and new 
farmers desperate to convert to non-chemical methods. It will 
focus on the problem of transition from the old way to the new. 
We'll hold workshops in which our organic farmers who have made 
a successful go of it can explain to the new men who've already 
signed up for the conference all the problems they're going to face 
and get into the nitty-gritty of what to do about them. and tell 
them about the mistakes that have been made. 

"U's a whole new ladder for them to climb. or even a tight-rope 
to walk, ~ Fred went on, ~gtven their precarious financial condi
tions. One misstep and they'll plunge downwards into an abyss, 
with no safety net to break their fall. Most of the new ones will be 
there out of desperation with what they've been forced to go along 
with all these years, They'll be both curious and afraid. U's a big 
responsibility. We have to go as slowly and carefully with them 
as any teacher instructing a chUd in swimming, horseback-riding, 
or mountaineering. M 

Continuing this theme during dinner, Janet spoke of a ~mile
wide" gap separatlng the day-to-day concerns of farmers from 
those of city folk represented by the maJortty of politicIans who 
hold the lives of food producers in their hands. MAs one brought 
up in an urban commuruty who had to learn about a new cul
ture. the culture of the land." she Said, ~1 wonder if that gap. so 
painfully felt by fanners. will ever be brtdged. To give you but one 
example. a Massachusetts congressman on a delegation to study 
farm problems here in North Dakota, was invited to take part in a 
lV-panel discussion including both members of the delegation 
and local farmers. 

"The sharp contrast in thinking between the two groups. as 
strtking as their dress. was unforgettably brought out when the 
congressman, attired in his natty sutt and tie. turned to a dairy
man in work clothes to ask in all sincertty: 'Do you have to milk 
your cows every day?' There must have been an explosion of 
laughter in kitchens and living rooms allover North Dakota. The 
dairyman, as he would to a chUd, quietly replied: 'Yes, sir, every 
day of the year, in fact twice a day.' You can't really blame that 
congressman. You should hear the same kind of naive questions 
1 get from my family and friends when I go back East. It's sad 
that all of them think agrtculture can be run like a factory. A lot 
of them see milk running out ofa tap,l1ke water, and their pack-



90 Secrets of the Soil 
aged cereal grainS as one more analog of a mechanical produc
tion line turning out wtdgets." 

The same mentality, said Janet, was illustrated when a New 
York 1V morning show viewed by millions called one cold Febru
ary morn1ng to say they were doing a story on organic fa.nn1ng 
and wanted to feature the Kirschenmann farm as a model of that 
method. The 1V crew would arrive in two days. the caller said. to 
get footage of the farm and especially the land. 

~Don't you realize," Janet replied. unable to suppress a giggle. 
"that if you come now, all you'll get on your film will be thousands 
of square feet of snow as white as in Antarctica?" 

Silence ensued. broken by an embarrassed: "Oh, I see .... W: 
never thought of that. Perhaps we'd better delay till summer. 
Then, wtth cheery abandon: "We Just want you to know we feel 
you are true pioneers." 

Chapter 8 

HEAVEN ON EARTH 

That all this chemical horror is as unnec
essary as it 15 unnatural, that men and women can live into their 
second century free of all dIsease. if fed on properly grown or
ganic food. was first proved by an early follower of Sir Albert 
Howard, a distinguished Scottish physIcIan. Robert McCarrison. 
who did so with the aid of a crew of city rats. As head of the 
Nutrition Research Agency for the Imperial Government of Ind1a. 
and director of its Pasteur Institute at Coonoor. McCarrison gained 
a knighthood and an appointment as personal physician to King 
George V. But 11 was his Interlude with rats. while still a young 
man attached to the GUgit Agency in northern Pakistan. that made 
his fame. It led to the dIscovery of the legendary health and lon
gevity of the inhabitants of Hunza. a hardy people living in a re
mote and inaccessible valley, surrounded by the highest Hima
layan peaks. 

In the course of a comparative study of the dietary practices of 
people from various regions of IndIa. young McCanison was sur
prised to find that rats that ate the diets of Pathans and Sikhs 
increased their body weight much faster and were much healthier 
than those ingesting the daily fares of neighbOring peoples such 
as the Kanarese or the Bengalis. 

Even more extraordinary, when his rats were fed the same diet 
as that of the HWlZas. a diet limited to grain. vegetables, fruits. 
and unpasteurized goats' milk and butter, the rodents appeared 
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MaJor-Gt:neral Sir Rober! McCani8<Jn. C.I.E., M.A.. 
M.D" D Sc., LL.D" F.RC.P .. B.A.G. (F'rom a btlst 
by Lady Kermetj 

to McCarrtson to be the healthiest ever raised in his laboratory. 
They grew rapidly. never seemed to be ill, mated with enthusi
asm, and had healthy offsprtng. Autopsies showed nothing what
soever wrong with their organs. TIlroughout their lifetimes these 
rats were gentle, affectionate, and playful. 

Other rats contracted precisely the diseases of the people whose 
diets they were fed, and even seemed to adopt certain of the hu
mans' nastier behavioral charactertstics. Illnesses revealed at au
topsy filled a whole page. All parts of the rats' bodies, skin, hair, 
blood, ovaries and womb, and all their systems-respiratory, uri
nary, digestive. nervous, and cardiovascular-were afflicted, Many 
of the rats, snarling and vicious, had to be kept apart 1£ they were 
not to tear each other to bits. 

So extraordinary was this data, that several explorers made 
the difficult and dangerous journey to the remote an inaccessible 
source to find out Just what could be so miraculous about the 
Hunza diet. 

In a narrow sunlit valley, dominated by the snow-capped Hi
malayan peaks, they found a real-life Shangri-la, inhabited by 
what they described as the healthiest. happiest mortals, many of 
them centenarians. subjects of the tiny. semi-independent king
dom of Hunza, legally a constituent of Pakistan. 

Until very recently the only way to reach this oasis of life and 
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health from a degenerate and dying West was via the outpost of 
Gllgit. a month's hike from the nearest Pakistani railhead at 
Rawalpindi, along a rough footpath over a 13.700-foot snowbound 
pass, open only three months of the year. This was the route 
taken by Marco Polo on his return from Cathay. over swollen 
rivers and ice-bound passes. past the rotting carcasses of pack 
animals that could not keep pace with the trains of sUk and por
celain hauled from China to be bartered for gold, ivory. and the 
spices of the great subcontinent. 

For centuries entrance to the land of Hunza has been over a 
treacherously swaying bridge supPOJied by ropes of woven goats' 
hair. Then, at an elevation of a mere eight thousand feet, there 
appeared before the traveler's enchanted eye a flowering seven
mile-long valley of green-gold orchards sparkling in springtime 
with a pastel carpet of apricot blossoms, sharply contrasted against 
the surrounding, forbidding, snow-capped Karakorum range. 

In the valley, small stone fannhouses dot a carefully cultivated 
landscape, whose endless terraced fields rise up the escarpment 
in steps towards glacier streams which fertilize them with powder 
more precious than gold. a glacial dust. teeming with minerals 
ground from the raw living rock of the mountain. 

Five hundred feet above the murky rushing waters of the Hunza 
river-which threads through the whole valley-stands the town 
ofBaltit. dominated by an old Fort, buut while Canute still reigned 
in England. As the traveler approaches. the women of Hunza rise 
and place two welcoming fingers to their forehead. pretty chil
dren smUe enchantingly, mustachioed gallants shout greetings 
in Burushaski, a native tongue of unknown Origin. 

H unzakuts. as the natives choose to call themselves. differ from 
other races living in that distant comer of the world, With bronzed 
but Caucasian features, like southern Europeans. they love to 
boast that they descend from three foot-soldiers of the MacedOn1an 
anny of Alexander the Great who took refuge with their Persian 
wives in this remote valley in the third century B.C. There they 
bred a warrior race of brigands who thrived on raiding the trade 
route to China, that is, unW conquered by the British in 1891, 
and pac1f1ed by a domestic Ismaill ruler, known as the Mir. who 
had the wit to learn the rules of karma. Visitors have written in 
great detail about the extraordinary health of the Hunzakuts. There 
is practically no plant or animal disease, and virtually none in 
humans: absolutely no cancer. no heart or intestinal trouble: and 
the people regularly live to be centenarlans, singing. danCing. and 
making love to the edge of the grave. 

Visitors tell of seeing no cripples. Wounds are said to heal with 
remarkable speed, seldom becoming infected if rubbed With the 
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local soil. r1ch in minerals. which somehow obviates sepsls. Hunza 
women are so healthy. they need no asslstance in delivering a 
child. whom they breast feed for two to three years, deliberately 
spacing their children so as to wean them one at a time. Children 
are invariably reported as growing up unneurotic and healthy, 
with none of the normal childhood diseases such as mumps, 
measles, chicken pox, etc. The girls' complexions are depIcted as 
without acne or blemish, attrfbutable in part to the application of 
oil of apr1cot seed. Nor Is there any evidence of juvenile delln
quency; visitors remark that one never hears a mother scold or 
bribe a child. Treated as integral members of society, trusted and 
given responsibility. the children are descr1bed as growing up 
healthy emotionally as well as physically. 

Travelers who have been through Northern India agree that 
the Hunzakuts are superior mentally and physically. excelling in 
grace, charm. and intelligence. They are frank, and have a fear
less look on features that are chiseled and appealing. Strongly 
built men, with bold eyes and jovial expressions, they have phy
siques which would deUght a Rodin. 

There is no moron or cretin among them. which contrasts 
sharply with the people in neighboring valleys. many of whom 
suffer from goiter and cretinism due to a lack of iodine in the 
water. Although surrounded by peoples afflicted with all kinds of 
degenerative and pestilential disease, the Hunzakuts, who lead a 
strenuous and spartan existence. do not contract them. 

As mountain climbers they are superb and unequaled. with 
great powers of endurance. AgUe as goats, they leap over boul
ders and Icy streams. make holes in the ice in winter to plunge 
into glacler fed-streams. as swimmers second to none. They are 
also splendtd horsemen. always ready to indulge in their national 
game of polo. played in every village on tts own narrow polo ground 
with balls and mallets carved from bamboo roots. 

Whether at work or at rest, or playing some game. the Hunzakut 
is always accompanied by a melodious tune which invites him to 
hum and to dance. The sound of flute and drum Is everywhere 
carried on the air. dIift1ng up to the perennially nourishing gla
ciers. 

Unanimously descr1bed as having ~rosy complexions. good fea
hues, and lovely eyes." the women of Hunza are treated as true 
partners in life, both at home and in the fields. sUm and erect, 
dark-haired and svelte. they walk with a light glide. easily climb
ing the thousand or fifteen hundred feet to the terraced gardens 
they lovingly tend with their menfolk as the source of their en
during health. 

Every bit of Hunza so11 has been hand-prepared with delicate 
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care. often brought from afar. laid in narrow ribbons on terraced 
fields hacked from the raw face of the surrounding mountain and 
built up With stones like a jigsaw. as high as thirty feet. USing 
smaller stones as riveting. firm without mortar or mud. Kept fer
tile with organic compost, the strips are watered by the silt-laden 
melt of glaciers brought in by man-made conduits of extraordi
nary engineering. constructed with nothing more than a wooden 
spade and an onyx-tipped pick. Without benefit of transit or the
odolite, the channels go through tunnels. over aqueducts and 
even hang from the side of cUffs many hundreds of feet high. 
flOwing through timber troughs supported by brackets, 

And therein lies the secret of Hunza health: in the finely pow
dered detritus of rock made by the massive glaciers as they in
exorably grind down the raw mountains to produce a s11t con
taining all the mineral elements required by plants, The silt mixed 
with organic compost provides plant, an1mal. and human with 
every element they need for life. Every possible stream from a 
glacier Is harnessed and the water channeled to the fields. In 
winter the channels are cleaned and the silt is spread on the 
fields to give a fresh layer of soil for the coming season. 

In the Karakorum range lies the most immense accumulation 
of glaCiers anywhere in the world. With the exception of the polar 
regions: mtllions of tons of ice and snow, hundreds or thousands 
of feet thick. are piled high on the mountain flanks, As these 
glaciers recede. their slippery footing liquefied by pressure. the 
mass of ice moves slowly downward, and with it comes a scraping 
of the face of the mountain. No mineral, no rock, no metal. no 
alchemy is strong enough to reSist the weight of these millions of 
tons of ice. 

A finely ground coat containing some or all of the elements 
moves down to be carried away in the nUllahs. or glacial torrents. 
The water, a milky gray. spurts. splashes. and spills out of crev
Ices. canyons. and any aperture in the mountain walls where 
numerous nullahs are fonned. These streams carry in collOidal 
suspension some, if not all. of the mineral constituents of the 
mountains. the necessary fertilizer for the Hunza fields. 

In their manurlng. the Hunzakuts return everything they can 
to the soil: all vegetable parts and pieces that will not seIVe as 
food for man or beast. including such fallen leaves as the cattle 
will not eat. mixed with their own seasoned excrement. plus dung 
and urine from their byres and barns. Children follow the cows 
through the fields With shoulder baskets ready to catch the pre
cious substance as 1t emerges. To be sure that not an ounce is 
wasted at threshing time-----when a mixed team of cows. donkeys. 
mules. and yaks. yoked abreast. are drlven over the cut crop on 
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the threshing fioor-a person drtvtng the team. usually a pretty 
young maid. keeps a pan In her hand for a catch in mid-air, un
cann11y ant1clpatlng when and whlch of the animals 15 about to 
drop. On mountainsides. chlldren scour the fields to gamer every 
last blade of grass for compost. every last errant speck of goat or 
sheep manure. Uke the1rChinese neighbors. the Hunzakuts save 
their own manure 1n SpeCial underground vats. clear of any 
contamtnatable streams, there to be seasoned for a good six 
months. Everything that once had Ufe 15 gtven new to Ufe through 
loving hands. 

For a thousand years the Hunzakuts have fanned with the same 
seed, and the result Is reflected in the health of their plants. They 
have no central source of seed supply. yet the species all survive. 

Can"fulIy cuilJvatcd st.ripa 
or land in Hunza. ew:ry 
stone of the ,,'ails hand 
laid. Raka peak. one of the: 
WghCIIlIn the Hlmalayaa. 
in the background. 

Each fanner saves what's necessary for the next year's crops. or 
barters with Ws neighbor. No Hunzakutowns more than five acres. 
and many families have dlvlded up their ownership Into tiny lots. 
sometimes no bigger than a Persian carpet. every inch of which 15 
cared for wtth affection and understanding. 

Yet in all these plots the produce flourishes. carefully lended 
by hand. wtth no other instruments than a pick of Ibex hom and 
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a wooden plow drawn by bullock or yak. PlOWIng Is necessary to 
aerate the roots of the plants which would otherwtse suffer par_ 
tJaI asphyxiation. But the Hunzakut does not plow deep, and would 
not. even If he had the modern moldboard plow. Deep plOWIng 
compacts the surface and submerges bactena and other valu
able organ1sms to levels where their numbers are reduced. 

Rich in organic matter, Hunza soli Is porous and spongy. en
couraging the multiplication of earthworms, which make thou
sands of burrow holes into which water can easily seep. Each 
farmer applies his water personally. and when the I1gbt amount 
has seeped Into his field the flaw Is stopped by maneuvering the 
requIsite stones. Were overflows or run-otIs allowed to develop 
they fear a leaching of the nutr1ents would end in an imbalance of 
elements. causing crop disease and brtnglng on insects. The ter
races afford perfect drainage and allow for deeper penetration of 
B1r Into the so11. all of which promotes the growth ofm1croorgan
Jsms. enabling both the bactena and the roots to benefit. 

Visitors to Hunza descI1be the vegetables as rich In flavor, with 
a deliCiOUS taste despite the fact that there Is no seaSOning. which 
Js not missed when vegetables are grown In mineral-lich so11. 
Popeye's sp1nach-generated-musc1es may be more than malarkey: 
Hunzakuts eat Jarge quantities of the green leaf at almost every 
meal. and the mineral-lich water It Is steamed in Is always saved 
and used. 

But it Is not Just their spartan diet that accounts for the ex· 
traordinary health. amJab11lty. and Jack of neurosis among the 
Hunzakuts. The real secret appears to Ue in the same minera1-
rich glacial water that fertJllzes their nelds. brought to the vil-

in for domestic use. Cool and lnvtting. It Is called 
because of Its pearly gray color. Every man. woman. 

drinks an abundance of thIS water. which is neither 
balled nor filtered. And so does the Mfr. though he has plenty of 
clear. McleanM water for unwise, ftntcky, foreign guests. 

Sir Albert Howard once said he hoped some day some enter
prising fellow would get hlmself samples of this Hunza water. have 
it analyzed. and find out exactly what It contains. "It should give 
us a clue." said Sir Albert, Mto the health of these remarkable 
peopJe. M 

John A. Tobe, an Amencan traveler and adventurer. first to 
scientifically analyze th M lal mUk.: says the Hunza minerals 
go Into the soU in a . which Is descnbed as the state 
of a solute when Its molecules are not present as separate enti
ties. as in a true solution. but are grouped together to form solute 
"particles. M These partlcles. approximately one hundred-thou
sandth to one ten-m1lUonth of a centimeter across. only detect-
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able by means of an ultramicroscope. cany a resultant electrtc 
charge. generally of the same slgn for all the particles. usually 
negative. and It IS their colloidal state that enables the human 
body membranes dIrecUy to absorb essential mineral elements 
wtthout their havtng first to be processed organically by plant 
and animal. Every cell of the human body IS made of collOids 
arranged to perform speclflc functions. Colloidal particles are so 
small. and therefore have such a large surface area- a teaspoon 
of particles has a surface area greater than a football field-that. 
according to Gustave Lebon in his EvolutWn oj Ener{J!J they gen
erate surface energtes that have powerful effects on physical and 
chemJcal reactlons. 

Tobe belleves the Huozakuts' "gIaC1al milk: wtth which they 
water their fields and whJch they drtnk so copiOusly. suppUes 
them wtth all the elements required by their bodJes. In nutrtent 
form. and that It is the explanation for how they can be so strong. 
so energetic. so unneurotlc. and have such powers of endurance. 

lianIh Iluma country and a rc:w of {lJI aged ~Ila. Good health at OVC:T a hundred 
yeam or age Ia COllunon among the Hunzakuta. (Courtt:sy Acres U.s.A.) 

both physical and sexual. on such a spartan dJet. He beUeves It Is 
why they always look conteht. why their gait is sprtn&Y and full of 
vttallty. why they look forty when they are seventy. why the men 
can sire ch1ldren in their nJneties. and why they can walk to GUglt. 
sixty miles away. over the grtmmest terrain. transact their bust
ness. and nonchalantly retrace their steps. 
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In a world of atomic threats. and the instant danger of an epi

demic of AIDS that IJUght make the Black Plague pale. knowledge 
of a group of people lMng in such complete peace. free of the 
major fears ofmanldnd-dtsease and war- should have made an 
impact. You might think so. says J.l. Rodale. an early enthusiast. 
who wrote much about the Hunzas. You might think that demon
stration of the fact that practically complete elimination of dJs
ease in an enUre group could be effected by the mere eating of 
proper foods and drinking vital water would create a tremendous 
stir in medical c1rcles. would crystallize a demand that the mecha
nism be 1mmediately created for carrying these ftndlngs into ac
tual practice. "It didn·t." he complains. "even produce a tiny ripple 
in the pond of medical1nertla. The doctor Is too much involved in 
the morasses of the disease and physic to be able to give much 
time to the question of mere health." 

In the mld-1970sSenator Charles Percy. a member of the Sen
ate COmmittee on AgIng. visited Hunza to note the absence of 
heart attacks. cancer. and neurOSis. Back home he made a laud
able effort to awaken his colleagues in Congress to the amazing 
potential represented by the Hunzakut phenomenon. He might 
as well have dropped a pebble in the Hunza rover. 

Now the Paldstan1 army has bullt a mlUtary road through Hunza 
to the Sino-Soviet border. Where Polo's mule trains carefully trod. 
the treads of tanks grtnd hard. and in their tra1n come sugared 
drtnks. NPK. and the Inevitable pesticides to raIse the specter of 
disease and early deaUt. Shangrt-La 1s Shangri-la no more. 

Yet the secret of the Hunza healUt may yet survive to save the 
soU and health of a s1ck and ravaged planet. A sample of Hunza 
water. recently brought back by traveler. Betty 
Lee Morales. has been wtth sophJstlcated 
laboratory techniques by author of ~ 
~. The results are as astonishing as are encouragtng. 
They explain not only the water's l1fe-gtvtng qualJtles. but vtndi
cate Steiner's clairvoyant vtslon of the function of the vortex and 
of the lnterventng chaos in the life-giving stlrrlng of his blody
namtc preps. destgned to revttal1ze a dying soU. 



Chapter 9 

, 

~ VORTEX OF LIFE'" 

So strange and mystertous are the proper
ties afwater. just ordinary tap water, that anything new about its 
behavior has become a landmark 10 the history of science. In the 
19205 when the Rumanian sCientific genius Henry Coanda made 
the discovery, apparently banal, that a fluid flowing over any sur
face tends-as if it were alive-to cling to that surface. it was 
considered by physicists so important it was called the MCoanda 
Effect. " 

Intrigued by tales of the longevity of the Hunzakuts. in the early 
19305 Coanda made the arduous journey to Hunzaland. AB a 
water expert he was delighted to be told by the Mir that the secret 
to the Hunzakuts' longevity and health was hidden tn the water 
they drink so freely. 

Convinced that any health-improving properties of the Hunza 
water would be related to its molecular structure. Coanda set 
about analyzing a sample of it alongslde MordinaryM water, using 
the facilities of the Huyck Research Laboratories in Connecticut 
to which he was at that time a consultant. His novel method was 
to study water in its crystalline fonn as snowflakes. each of which, 
as they fall by the zillion; is uniquely designed and molded by 
unknown forces in its micro-environment, no two being alike. as 
far as anyone can tell. 

With a ~fluid ampUfter." a device he invented that could make 
snow from water. Coanda found in the center of each snowflake a 
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Dr. Henri Coanda (righI:), the falher of f]wd dynamh:s, and G. Patrtck Flanagan at i-hlYck 
Research Laboratories in Stamford. Connecticut, In June, 1963. Dr. Cuanda was the 
sclentist who discovered that the secret of Jong life was in the stntcture of water. He told 
Patrlek: "'WE arE what we drink: [Photo by G. Harry Stine) 

circulatory system composed of tiny tubes in which still unfrozen 
water Circulates like sap in plants, or blood in animals-water 
which he considered to be what dowsers characterize as ~living. ~ 
to distinguish it from its stagnant, lifeless counterpart. 

By carefully timing the life span of snowflakes, which ~dfe~when 
all the water in them becomes congealed. Coanda was able to 
establish an extraordinary and direct relationship between the 
duration of his snowflake water and the life span of people who 
regularly drink such water, The ~lIving~ fluid appeared to add 
more life to humans. 

On far-flung travels Coanda found that the water that produces 
long-lasting snowflakes is the principal beverage not only of the 
Hunzas. but of other long-lived peoples in Soviet Georgia, Ecua
dor, Peru. and on the mountainous Tibet-Mongolian border. Still 
he did not know why or how the special glacial water extended 
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human life. Before returntng to his natlve countIy to become presi
dent of the Rumanian Academy of ScJences. Coanda entrusted 

• ~~~~,,:~~~'::~: at the Huyck laborato-
I, at only seventeen, had been 

magazJne as one of Amertca's top ten sclentists. MI 
think you are the only one I mow. M Coanda told him. -Who can 
eventually come up wtth a system to make Hunza water avallable 
anywhere in the world. ~ 

Flanagan. a short man of forty. with a closely cUpped mous
tache, his head as razed as KoJak's or Yul Brynner's. met us tn a 
small motel next to the tiny Sedona airpOrt atop a mesa in the 
mountains of central Artzona. All around us rose a magn.t.flcent 
series of red rock cUffs and spires. domtnattng the town in the 
canyon far below. 

MI read everything I could on water. R said Flanagan. at ease to 
his khaki clothes from the Banana RepubUc. ·only to discover It 
was one of the world's most mystertously anomalous substances." 

Once a flamboyant adventurer who would savor the gall blad
ders of rattlesnakes and cobras to assume their powers and im
mUnity. regularly eam1ng thousands of dollars wtth far -flung lec
tures on such arcane subjects as PyTamtd Power and Tantrlc Sex. 
Flanagan is now a quiet vegetarian. as reclusive and peace-Iovtng 
as a Tibetan monk, healed and domesticated by his lovely wife 
Gael. soulmate. so he c1a1ms, from an equally adventurous past, 
an expert on the structure. function, and properties of crystals. 
L1ke her husband, Gael received the degree of Ooctor of Med1clne 
from the The Open International University for Complementary' 
Medicines In Colombo, Srt Lanka. and now helps. in the seclu
sion of thelr Sedona laboratory deep in a pinewood forest. wtth 
research on the colloidal properties of water. 

Oddly cOlnCidental. or serendlpltously propitious. the town of 
Sedona- lying In the coUs of the twisting Oak Creek Canyon. sur
rounded by gnarled terra cotla peaks against a sky so blue Its 
energy Is tangible-is what Lyle Watson in his 111e Romeo Error 
describes as a unique ·power spot.- one where great concentra
tions of energy can be felt coming up from the earth through four 
separate tellurtc vortices. 

Vlsitors from all over the world, alerted to the ex:1Stence of what 
they belleve to be ·psychic energy vortices,· flock to Sedona to 
bask and meditate in the extraordinary energy emitted from the 
soU. and describe expertenclng viSions. telepathic communica
tion, past-Ufe regressions. precognItions, UFO stghtlngs, enhanced 
automatic writing. sptrttual healing. and other psychic phenom
ena. especJalJy durtng the pertod of the full moon. 

Two of the vortices are sa1d to be magnetic. the third electrtc. 
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and the fourth electromagnetic. The electric vortex. being charged 
wtth yang or male energy, Is Teputed to stimulate and elevate 
consciousness: the magnetic. OT yin vortices, charged wtth fe
male eneTgy. are supposed to open one's psychic perception; and 
the eJectromagnetic vortex: Is credited wtth balancing both body 
and spirit. stimulating memortes of past life experiences, 

Author and lecturer Dick Sutphen. an afietonado of Sedona's 
vorUces. has collected an anthology ofvtSltors' expertences, rang_ 
Ing from Intense sp1r1tual visions to lmpresslons of what may 
have taken place In the canyons long centuries ago. especially 
visions of refugees from what they bel1eve to be the cataclysmiC 
destruction of Churchward's legendary paCific continent of 
Lemur1a. the claim being that the nearby native Hopllndlans are 
descendants of anetent Lemurians. Many a vtsItor attests to sens
ing the presence of great crystals buried beneath the existing town, 
to which they attribute the emiSSion of intense radiating energy. 
the source. they say. of the vortices' power in the area. 

But whether OT not this IsJust the bright dream of a successful 
real estate developer. happy to welcome llttle old ladles wtth pen
dulums. Ouija boards, and Tarot decks to dabble in the vortices, 
It Is a fact that magnetic anomal1es do exist on the planet. places 
where cars mysteriously roll backward up a hill as gravtty turns 
to levity. Indeed. at Sedona the trees in the vortex in the canyon 
by the a.1rpOrt mesa do not grow perpendicular. but towards the 
center of the so-called vortex. 

Our purpose-not wtth these anomalies-was with the secret 
of the Hunza water and its relation to the sUrred BO 500. a field 
In which Pat Flanagan turned out to be an expert. 

For years he has been collecting samples of water from all over 
the Untted States. ConSidered no mOTe than an amalgam of oxy
gen and hydrogen, water Is, In fact. far from banal. Constituting 
90 percent of the human brain. It may, says flanagan, be the 
most 1mportant substance on the planet. perhaps in the universe. 
WIth thirty-six distinct isotopes, each possessing different prop
erties. 11 is the universal solvent of chemistIy, capable. wtth time. 
of dissoMng any and all the elements. even gold. Among Its odd 
attr1butes. such as growtngltghter Instead ofheavter as 11 freezes. 
water. as Flanagan explains the matteT, has what Is known as 
surface tension. a force that causes It to stick to l1self, to fonn a 
sphere, the shape with the least amounl of surface fOT Its vol
ume, requiring the leasl amount of energy to maintain itself, Yet 
its potential strength Is ominous. Were all the extraneous gases 
to be removed from an inch-thick column of water, that column 
would become harder than steel. 

In a bathtub. Flanagan elaborated, bulk water Is composed of 
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a small number of liquid crystals and a very large number of 
chaotlcally random molecules. -In theory, liquid water. even when 
boUtng, has mlcroscoplcally tiny ·Icebergs' of crystalline water 
wtthin it. liquid crystals that retain their set structure. whereas 
the rest of the water is all randomly ortented. vibrating vigor
ously. Cooling water automatically creates more of the crystals 
unW nearly the whole mass becomes crystalllne lce.-

The point he wtshed to make was that when a living organiSm. 
such as a plant or an animal. takes in water It structures It Into a 
composition wtth a hJgh percentage of octagonal liquid crystals 
and very low percentage of unorgan1zed molecules. This. said 
F1anagan. is done by means of hJgh-energy colloids-particles In 
suspension or solution too small to accurately be viewed with an 
ordinary microscope. "COlloidal particles act as tiny ·seeds· of en
ergy. charged to attract freely-roving water molecules, and thus 
fonn the nuclei of liquid crystals. But to do this. the colloids. 
nonnally of unstable charge. require a high elecb1cal charge. In 
living systems. they retain this charge by being protected by a 
coating of such matertals as gelatin. albumin. or collagen.-

To illustrate h1s meaning with an analogy. flanagan explained 
that sLmJ1ar collOids. not found in nature. are artificially manu
factured by the detergent Industry. These. we learned. have two 
poles. one lyoph1l1c (1lklng water). the other lipoph1l1c (Uk1ng all). 
the latter on the inside faCing the colloid, the fanner on the out
side factng the fluid In which the collOid Is suspended. This struc
turing allows the water to penetrate dirty clothing. 

Another force causes water molecules to fonn long complex 
structures known as hydrogen bonds. These enable water to wet 
substances such as glass. clothes. powders. or one·s hands. a 
force that can be strengthened or weakened by structurtng the 
water's lntemal composition. 

It was these two properties of water that showed F1anagan the 
way to duplicate the Hunza water. and thereby resolve part of the 
rtddle of what takes place In the bucket of Stelner·s BO 500 being 
"potent.lzed- as it is stirred into vortex. and chaos. 

In 1974, Flanagan found that crystals of all kinds. such as 
quartz and precious gem stones. have a marked effect on water 
surface tension. a 
C1ans who applied It to make 
thelr If poured on 

. crysUUs get 
energy with which to affect the surface tension of water'? It seemed 
in him they must be "resonators of cosmic energy Impulses gen-
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erated by super-novas. and other deep-space Influences.- To de
tect such forces he basically thought to be gravttatlonal1n nature 
he constructed a device to pick up cosmic gravitatlonal waves. 
These he converted and ampUfied so as to be recorded on a chart 
recorder. heard through a loud+speaker. or displayed on an oscil
I~ope. 

,-resting showed that whereas on:t1nary tap water has a surface 
tension of 75 dynes per centimeter. the cloudy Hunza water that 
appears '"dirty" when held up to a llght source has a much lower 
one of 68. and Is negatively charged. 

Hunza water was also revealed to contain almost every known 
mineral element. wtth an espedally high content of silver. To 
flanagan the most interesting feature of the minerals was their 
being not in tonic. but In colloidal form-meaning that the minute 
mineralized particles. though microscopically small. do not dis
solve In the water. as salt does. to become Ionic sodium and Jonic 
chlorine, but remain in suspenSion as tinyelectrically-negatively
charged and therefore self-repelling stable particles. 

Pure water meltlng from the glaCiers In the mountains of 
HunzaJand, Flanagan realized, would be deVOid of minerals. But 
pressure from the m1l11ons of tons of Ice--enougb to grind to pow
der four inches of surface every century- would scrape and carry 
minerals to the valley at great speed to spurt into the nuUahs or 
vertlg1nous torrents, And such Is the pecuUar nature of water" 

Patrick f1anagan In his b1b In 1988 with hls~ machine in Sedona. Mwna. 
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10 dlepwVt" InIO • reIeu· 

"" cltcblC en-

What ba-ppeIW. FIanapn 1!:XJlIalncd •• that tbI! hym ..... bands 
01 watet" ~ aubjeck(l to auch ttn:u .", MTHChed like 
n>bber bands: al whlch point ~ abeorb pIanetaJy baa. 'WhICh. 
u t.bc: moIecWe -I» bll.ck Into ahape are rrWnI'd and energize 
t.bc: moIecuk.. nu. ps _ Ion(! WIlY IOWa1'dII ~ 5tdno:r'1I 
arod KoUsko'. ~ i>ro:ft mC'rgI&In& tbI! BD prep&. 

TO ftnd 01.1. JUA!. how muc:h c ...... Is .,.Iei _ted by a 'fOI'ta four 
Inche!t In dlamMeT, n.n.aan ~red _ tIUn ~ ilhld.kd 
~ eltcuodt: Into tbI: ~ter 011 .. W'OrtliCal ~t.. betn& card\.ol 
001 10 alkJw ~ wire to touch ~ _tel', By onean8 01 anothtr 
electrode touehln& the ... Ier he wu abk, wbm 1he Y1lI'ta was 
mcMn.& III .. ppro><lmIlle~ one thouaIlnd reonIuOorg per mlnute. 
10 ftc:onI .. ~ or ntOn: thIln ten \hou$and 'tOlta emltted from 
Its IIWIrIln& .... ter. qulle .. booet &om the eoIIr1lCe, 

kim 1he teUurk: rortt:. that affi!et thr 130 ptep& while thc!y are 
burled. In the! 1930a an 1ntrql6d Oermaro phyaIeIst. Paul E. Dobler. 
ahawed thai .... tet" fl1(J';1nfIln conaU1eted undt'Jlound p. -.
l'IIdIalt:senucy In what ..... t.hm called an X band oftheeltctro
~ apectrum. X mauae nobody tlwn had the~
rk: "'JUIpmenl to cnfferenllalr any ~ In !hill par1 0I1he infra
red band of radlaUon. .... toe"! Sarth In the ar. oIrwo boQu moal 
0I>p6es 01 whldI _re ~ by the Nub--DobIer ... abe to 
drmanatrate ~ earth ,.ya. luc:h as are Mid to 1WiIIttc 
&un. the Sedona woo tic ... by U8U!& a hI&bIY" polished U\IllI1eIed 
aluminum plait: In.Cr1bfli wtlll tht: word. U"H~rfnfjllCh .. 
~, .... ~watercount:..· 

Ow.u'd wtthx ~ft1ma"d ~on the.....&or:oIthr 
JroUnd wbrre a '1:In of _1ft' ... known to tx fIrIwtn&. tbI! 111m 
htca ..... to I • d II> ~ ...,. YIlt tbI! alumlnum. and when de· 



110 s..:r.. of .. Soil 

~. 

btn,"", 10 be bt InIO the YOI'teX.. 

all me way dorm 10 an ..u lime low 
the ......, u lOr .tllyl akohol. 

"But ftI)' lew ten8Ione .... ..,. i.' ,.,11y 1IOOd-' be ncpI-tnM. 
"Ill tbai ...men Ibty Itt 100 low. Ihr:y .... rae froro equDbtum. 
Over a ptr'kId 01 lime Ihr:y ~ ...... 0 and revert 10 wale!" .,.Uh a 
oonnaI IIU!'fact I~. We found that If _ prodt.Ioed a .......... 
wUb. I.." ...... 0I38--1ower tban the 40 Cft'IIltd by wuhln&-ma 
dIlnt ~t hu. SOIbIllty u.,teould \ut ror years. per
hape aa IonS aa a OMtwy.' 

I'1aoapn b.-d ~ IltatLment on the r..:t tlW c:oUoldal cbc:m
IStI)' has ~ thai ..... aLted <:JOIIokk tmd 10 "boun<:o:: 
around' and .., UIdr dtctrtc chargt;. bul t1nJ ones retain • 
dIarp. called. Zo!rg·pocmllal. that Is opliN11y long Juung. 

Thomu RIddick a plOIl.er mllold chemlsI. who formed IUs own 
Zeia-MttLr c:ompa.ny In New Yor1l. .. ye lila! the ZetQ·potenuai Ie 
• buk: IIIw ofnalute: II pIIIya. >'lUll rot. In plant and an!.nW Ilk 
10 maintain a dlIKnteno:M .. nona billions or dr=Ia1In& cells thai 
noutlsb. the orpn!sm. The whole hllman body Is made up 01 col· 
IDIda. and all lt$ no.... .... bued on .1ecU1c attl'1lcuoa&. Blood 
OLlis ha>~ a pro~ ooatlna 0( a1bl.unm. which Ilo:epII them 
dWJLd. atabIt. and ....-gu .. ttd. \\'Ton& ~ ...,.... Flanagan. 
tend 10 ~ Iht tII/Ictrtc charp on yotlf bIoco:1 ~ wtIIdl 
then ooagu.late and .. ~~ ewmtually tiytn3. But If you .... 
able 10 takt In hl4Ibly ~ coIlolda I"rum freah' 1 or frun 
HllNS .. ~ hdp enhance the ow:rall ~ .1tctJ1c 
dw'Je QfI the bkIod ~. 

e,o addI,. onr ounoe 01 1lIa.--ly made .....acwt.1 IDD;lUn -.nh 
tts 38 .....-.., ~ to • pllon 01 d ... " ...... _ter. f1anapn has 
btt;n abk to create • product 1I1th a aurfaoe ttnIIIon 01 ~ 10 65 
that be Iieds may ba'~ the _ poUtM bAok,.. al dJec.u QfI Itw'. 
Ing or:pnlsma ... (!oQ the !lunD. walCO" 

To find out. he allowtd tu. Ihlrttcn·yur-old b!teb. ~'. 
115-pound c:r.... bd .. e.h. St. Bernard and a Oreal DIlir. ID 
drtnk nothIn& bu. "liunus waler Imbued with what be calla hJ!I 
~ta1 EnerJ.y eor....ntrate.· Wlthln julU. three 1IOftIt:a. the en 
kcbkd do&.. wtIId:r. prcriousIy bad to be lifted ....... lop on Iht 
tnliI In the fOJHt behind the houet . ... ablt 10 !rap Ihtm by 



bcnIdf. In 0010. one 

r..J once In UIl'O!Ie 
tho:: honIe. wno.e coal 
all his mara without a .
aboo bad auch ~ bInha 
U) lind ~'Ii 5;o&!a on lhdr 
been evwknl In thdt da..- the 
~ .. "'bktdatl---I:I«a.
blood from thdr ~ .. they 
ttn& 8yttIptomII aftrr a on 

Mon: ImporUnI u) .......... 
em end. 18 the rtaIl. ............ 
rna" • the 
thn:IuCh a mICt'.· ...... In hla 
~ In a matlcrofmlrW'''' ....... ...., -~ 

In the mixer. and the 
In anotl>tl" tr1aI. 

conlCllt In pa.nia1Iy liquid " waa 
maIly -tnU1lpped" air. wtllcll rnAI<c$ 

~'" 
Ik>w tapAdty It Is aboo 30 pezcall 
~UK mudlleN odd. 

beI".ded In cobuete. It aboo doea '* bum the 
constru<:Ucro 'II"Orken wtlo UK It In ,ueh1Ob-" al.Ut'COlni-

fla ...... n ..,. the dectJ1c cNrJIl on his"""""" .. .a wdI pro. 
~ they do not become un.ta!Iloe eYal If rro..en. boIkd. auto
dawd. mlCtowa,ut. ImlltWed t". pmma flIiY'. or ~ In 
pon.fuj caUoPlc ~ He bund t.hla OUt aftn- CllJIO'In8 
tbmo to audllnftuenco:s. t". """"'i1nf; thdr d«:u1ezIII ~1wJe In 
a U·ahaped II- tubo:. a type 01 ~ cdIln-.cto 
colk*la. If o>'ft'clIar'Jed poeItIYdy or neptMly ..... onI&nUe tc 

'" 

, n 

~ ""'" ._. 
Udlanent. too. ~ nm 

In my ~. I haft an 1ntRru· 
~n4il and "" lInd the: 

...... 
In water. I· ontlllona 

. Alao we ba~ a c:er 
~. the energy 0I1W01udon ro 

_ In one directIOn. WbaI the 
that ena'JD' rP? It tv>. ro 

~ 01 !.be water and abao!bed 
them....".""", and 

"'" 
cleat' the lest1mOn;y of 

a IlfeUme ot.rrvIn& tbr: bebav· 
.... MIIO'!: ..... trta am aI!oo -



.. .... 

o. 
::;;:~;:>;~~be 
the lIowofNaI:lln- rather ltwt b'c:ID& aI:doow CIIIIIrU)' II) natu ............ 

Drou,'U up. w.., 51_. In tbe COWW)'SIde. ~ took 
... much InsplmiOn £rom the ot.avauons and pnICtkt:e oflllmple 
peasants .. Ii'om the ~ I(;bnnIMI who hardly I!>.W left. 
lbo: dq-. 

in an~. Naturol ~ he r«:OUntn:l. YIaIt made I<> an 
old fIlr'nIer...me-~ts Mft MJper10r 10 any In the rqIOn. but 
__ ~dend • little lO\Jehed In the bl:ad by everyone In the 
oommunlly. 

'U happened one day ... darkneae ..... eomlng on: wrote 
SchaubeT(l«. -that 1 came to me farmc.or'a bouJoe. In the courtyard 
I md. the IIOIlle'IIo'hat Uf\8YDlplllIletlc eon and 1lIqulm:! after hls 
father. 'TIle old one I.e In the back of the boUle':: the )'OUI'III man 
.. ~ .nIb an unfrkndly pure. "SI,O,,! loud cnoug):l.-nd Ix: 
wtDcomc:.-

uI:Ie:r'ger found tbe old Du.1ler IIlandln& In from of a woodrn 
.. 1arJe .. three or four bucket8. atncIn3 In a qualnl ''el1ce. 

N the AmI: ~. he WllII aUrrtnllhe conlet\UI of the barrd wIlb 
• huge wooden spoon. It __ not rea.II)I • -" he ...... 'ngs .. 

t nuher. m ..... l leak. r1dIln lone . ..ngana from c.'·uo ID 
bu&. TIlls tbe old man did .. he tlml oYa" the: "-"'d 

~ loudly down InIO IL As he -"I up the IICaIe. be rQta1nS 
lhespoonln lUI and-c:l(lckw!8e rnotiOIL Wbm hIa_ ~ 
he ~ the dlicc:tlOo. 01 the ~a 01 the spoon. 
Scba"~ u,ys be IhoI.IIht ID hlalildflheR had UI be_ 

r".,,1n for all thle. 

'obnQ "'~ I U 

n.., f.armu did 001 "-'" me <:w11in4. and aft.". I had _tchr!d 
hlm b' • conaIduabk: ~, J ..... eur1oUIo _ to what he __ 
Mlf'l1IC. Unnotlced, I ~ up 10 the t..rrd and &lanced InUdoe; 
\llere .... no;>thil1f, then: cooept clear waler. Evmlu&lly the old 
man noOo:a:I me. ",OMed In n:pIy to my IJftUn8.. and continued 
10 sUr wtthout ~Ule. 

My ~ a1lC'1loated be.a« .. the fanner and the conlallS d. 
the b&m:L W11h . flick oIhb; hand. be woukl(hrvw btta olJoamy 
IIOil Into the bunt u he e(IrIUn\>ed to atlr the IlqI.lld lint 10 tbe 
f1iht and thr;n 10 Ilx IdL A1 me -.me Umt he MIll qutte loudly 
and not a1lotether P'"'''&nlly Into the open contalnel". liB !SUr
nns!be wa1.n" ftnished. the fumer.....,.", hie; barTd ontollll .... -
dnIwm.,...,. and, p .... eed:b" InIG hili ftddA. would dip. palm_ 
I'rond InIG It and ~ ~ _Ier -'III\.IIr!IM on It ... 10 the 
ground In vny 11m dill;Un.llOns. not unlike • poiest who aprtnllles 
_,er .... hisrornm"'*-nta. ~udy the ... teretl.porata:l ..... 
... ~ IlneCl)"SW5whlchc.ntfd.~clwrJr!. TbQc 
aysw. .llnlCted ...,. from aU ctIrectlons and then ~ tbo=m oul ...... 

u..1 the Iilnner "-I, through b1a.l and er
hIa voIo!: would Kt up • ~ 

ecce;""" woukl stlmulrlle lhe IDOIo!eular YI 

""""" --
allf'rlnl il1'atmr:n1 

the one ahown 1n !he .... _ ... 
t&Id ~. the earth travels 

manner, Uke \he Olber planets.. II 

eon."""" the ........ , .. !!a· 
nx ('orrIhIr... 

• helicoid , .. ...... , 



II' s..:-a(.SoI 
tnJoectOI)' reaches • m&ldmum In M4tdl and • m1nImumln Sep 

!lnDber. at appro.nmatdy !be lillie the cow hoorns an: disIntem':d. 
dIepmdln& on ~~ an bwied. In thecarth', Northoern or 
Saulhun Ho:rru.phn'e. Could th!IJ. flanapn .ondend. eomeb<.Jw 
be mated In Ibe tcroUi1-cbar11n& dfeclln the row hoI'nt? 

f'1anaaan funht..- related the ~ sUn'In& pooo to the wort< 01 
the RuMo-FIdlP"n _lIM Ilya ~. author 0( ()rdfr Qu <¥ 
ao.. who _ • Nobel Prta I« ~ that. In • parUcuIar 
I:Jpe of d>cm'c-I ... ,W·' cNoUc ~ tn open ayst~ ~'" 
highly IItI\.ICIl.II"ftt omer. TIle Idnd of ~m In whlch dJa<,. 
kadIJ to oroer Is ~ -ciIMIJXIU'-e atnlCl1,D'e- whlch. U flan:08!1n 
poInt8 out. Is ~m.oed by any cryttdne ~ 

I 1he enetJY 01 d-.. u,ya F1&J~ "tranMnlutd tnto the 
watdallquld ay8Ull&. and a1MoIbed by thrm. oouId only. " .. 
~ desutIy the ~ lItrUCtura orbrtn& them Imo. 
I:dgbI:I" Slate 0{ onkr.· 

SlrIncr. with hls YOrtC'JI.. hls en-. and .... fIUr'I'IrI&. may weD 
haw bn::n to)'1olC. II:n<Jwtn&If or not. -.'fth the YOrUCal and dHP"""
dill !OOWUII of U6e. 

Chapter 10 

CLAWS OF 

Had the Orcat October Re\<oIutiDn ....,..".. 
bappcnr:d 10 tn.nIIorm -all the Rua.Ia" oft.he l'IIan Into the UnIDn 
oI5<Mc1 Soda"'" RepubHcs. AJeI: Podollnsky ml&hl ......er have 
made It 1O.o.ueuaua. and Dr. ~ SeMI.&, a aecond-If'ncn.Uon 
R>!!,hn_AuIeI1can. mlgbl ~ havc made one of tho: _ im

portant ~nes about IKII.I tonn.tIon. the buls lOr whkh ... 
Iald by RuMlan -=lence. ~ lOr the dart; earth of Mother RUMla 
'-I Ioedoced her K:lentlStlI. both Saruotan and Scw1er.. Into • 
KllSILM IlI1a\)'sIs ollie.. c:oru;UtUC'nt dements and rlmeUon •• _ 
Intulllve!y delicate than the 8JOIMIy vwalapproaeh of !he YkAt 10 
116 ~1fJlnaI pra.IrieI;. 

80m In Conneetlo:uI..,1\>_ alter Worid war I. Schatz "pent hl, 
ItttlaF)'Nt'I 00. l40-arn r.nn KqUIred in AnIX: by his RuA
sian ~lher. a formc,r ~nl of the J~ -pale- tn Rus· 
sIa.. who bad ~ bn::n ~ 10 own • IIn&k M>d or 116 ~ --[n • ro. bDuM: (l1li • U'ft callOpied III.nd In the Mount Ally 
8eCUoi. 01 Ph1IaddphIa. ~u. told UII: >be land In Ctlrurctkul 
wa. matJtna1. eftJl Mlb marJInaI. but ror Ill)' IfaDdfaIhr;r It .... 
a real step up. !be fidMmrrat at. drnm. 10 ftnaDy o.n t.t. ~ 
land and wofIlln nat~. · Boybood wgri,; on the Antlr farm In· 
atillcd In Schau lhr .... 10 droote 1.- life 10 ..,ncu.tture. Ne-ow 
Jrnqo'. Ru*" UlUVenlty ~ him • ~ In eotI ebrmI.uy. 
~. Ph.D .... ..u mk:i ..... >Iogy 

'" 



111 _of .... W 
Obe Sou. Department .... unique.- ..xl Schaa. eelf--d&dn& 

yet In\elllle. 11 WU under the dIrectIOn clJarob Uprnan. a Ru.8 
-.an.bom ~ 'IIO'tIO !wi ImmJVIlfd to the Unllfd sw.eII 
and Iaur bo:came the Dean of the Rut#1"I CoIIqe cI AgJ1euI~ 
nw:: wboIo: Bcld of pedoInw from the Greek p«WI: 'eartb.' 0.. 'lI0II 
tdel:>c:e: ___ tn dIsuee thanb 1O the proIlienUon cI ciwmla!] 

tienllizus, was ortp'Iafed and .x.ldoped til s..r- RuMIa. be--

_ -. fILD... - a"" "'" _ "'='4 4 ... • 'j ,~_ .. I' ... 
.... _ I ..... 
b ' _ ........ _ 

gIruI1rII wtlh VaMlI)' V ..... ~ I.lolruehayev, • eemlnartaD 
ntmed~.· 

DoIrudJayev deo.'doped the ~I&r ~ lhal .,11 wu .. -1Mng 
body" u Independently dIIlllnCt In I'LIture .. an)' bIn:b or .... 
tme, and cI ""'OI'k thallGOk him all 0\'8' European Rusell to.udy 
lOIbl, \3ylnC the iOund .. tloon lOr ... oeucJe that dllTerenllat.ed be 
twern 11\111& and dead branches of ""tim':, AI the. of thlny 
""""n, ~ publlUw!d RUS81df Chell .. ' (Tl:e l:Ik-* ~ 
q{~, the lint tnel\$lve tmliJM on the: InCredibly pradtx: 
ItYe ..us 01 the UkraIne:.. nm.e rean Iau:r, be put out IlIlOthtt 
,<01 ........ WuIItratcd wtth mapa. I.be ftnn to preemt the C(lIIIt£pt 
tl:W IiOIls can be daNII\ed tI)' -~hie zone&. -

"PrIor 10 ~. ~.' .aid Sc:hal&. -and unIDrtu 
.... tdy aut.equenl to .. II1II ... and III auu Ia.rF!Y ..se .. td. froa:o. 
\he Jf""ikI8IC-I anp:, .... pIJ .. the upp7. --.lhere:I <:nW <JI the 
earth, or, d!x loll Ita qrteuIrunIl appllaoUClna. iddy .... mrdIwn 

o-oI a..1oo.. I" 
ftw plant ar-th. .. _thlnl tn whld! .. plant !akeI root. -
~ .. IO~, Konstanttn DmltJ'1oMch (llinlo;:o, lmai.ed 

10 the open eom~rj enended tbI! IItope 01 hill ..... ter". won 
wtth hill ~ nw Or=! Soil ~ qf!he Mtriof and n.et" 
~nerJL TranoIIalc'd tnlO Gen:DAn tn 1914. II had .. pn:Wund 
tnfIuenee OQ the penetraUoo 01 00kuc:ha,.,:¥'1 news Into \YQIr:m 
Eurapc, Glinka'. c:1c!eUon to tbe pi I~ 1iC) of the: new lom-n.· 
tianalSoelet)'ofSollSdoe:t_ In 1927 led to the: book'. tranIlallan. 
!nUl EngI:Iah b)I' • M~. curua y , 1oolatWt. bNd 01 the: U,S, 
Departmmt 01 ~\n". DItI8bI cI SaII~, who was .. 
twp ewcd wtth Gllnkathat he tli1.llb1 ...... I( Ib· .... n al .., ~ 
CIty to hewell" at:qUIlInl.fd IInnhand wtth the tItenolun: 01 the 
cspandtr\jl "Dokuehay" Khool." ..... I~ the ~ wdI 
~ 10 eontt:lee wtth GlInka and bAlltDow Ib_' ...... In tbttr 
n;ltl¥t' tongUIt. A }'br btfoc'e btl deIoth, Wartiul wrote an linn>
~ to .JcJffe'. RmInal booIl """.""" publilbed In 1936'
whleb nadt uacol'lnu ... edI 0I1b' 'enartldta_tttftd In ..... 
o:ne oIjoIIrnak wbertIn be It'" , "'II--ndtd thai all Aloc:ncan .,..... 
"I.lItUl!sts famltlan.: u.m:.elvs wtIb a, ItaM the brooad linea 01 
the Ibm'l·n dtweIapmtnl cltht 1lCIeI1¢It • 

"'Tht RuMian wwIi:.' .rolt Joffe, "bn:IuIht tbe lIudy cllOIla 
OUI 01 the c~ and confusion cI the ~. agronomII: and 
I ... Il'h al {\.lIttq) poIntI clYItw, For the l1l"i1 time.. II plainly abuwed 
thai .nilS not Jutt pbyaIcaI bul III Intlnwdy rdalfd to tht bIo
...... ' bodieS wtlhin 11"- the myt1ad/I 0I1ntecUi. _.-ro., bKtma 
and funcI that IJIYt the lIOII lIS life. and va VlnL 

MartNI a~ lhat. .1 the tlmt wtu:n Wtalr:m Europe ...... 
Itlll ~ In the IUUlt ueert.lon that toll fMr Nil. domlnalfd 
by the malel'lallloul ofwhk:h Ithaa~ buUt. the R'_'.n work· 
a. had 1011& ~ ahuwn thai .,U II. the product cI a p~ 
"liner than ofmalertal. and .. , tI1er!:(ore, r'ICII. a .!tItIe, but. de· 
vclnplng body, They allied .,U to rue rather than to dftuII. In 
Marbut' • ..-, ~ oocupka the tame poaItlon In I0Il 
stotHca .. SIr Char'ic!a Lyell In ~IOIY, Lyorno tn botany, and 
Mendtltyev til CiI'PJ1IZlI!t chemIeaI c:ltmc:ntli In'" hill famoua ~ -""""-MartNt lamerllrd tht !;on thai .ails In the Unllfd Sti:'eII -.-e 
Iookc'lI UJXWlIlOR\y _ prvch>et:r8 cI a'OJ' and ... ~ 01 
lIOII do:vclo,_'''''' worthy clthe na<nc: .... tlem~ In any book 
dealIni with tbttr Mud)', The U'ntmmt cI..u& .. .uch IS not 
~ "praetIc:aI,' bulihe aut:!lect must be !Dado:: .... Ult:al. II 
aD hazard&. II III OUI.fqteOUl thaI the whole BcId of 1be IIIgnIfI 
c:anee cI the ...... body til plant procI1>Ct.Ion f'elIIIllnI wboIIy 



1:11 _"''''Sol 
unculUva~ bec:a..- o(lhc <kIInlrWIC>e. ev-c:n In the Ihlrd dceN.de 
flIthe "Cfltuzy. of the Ideas of Ju.uoe wn Uebtg tlta1 ooropletdy 
CI\ akiok the I'act that the IIOIJ Iw. In the IwWFII of Ilk. .. a con
nIIt1Ingllnk be •• CCfl the lMn&and the non II<1na. ba.een male
r1al. animated by vllalli;lMr$ and mater1al. ~ 10 pby8Ical ...... 

SchaIZ who had liearnI!d to..,. fb· .. ·n a.1WI p-andfatI:Ier's 
~ and could re.llbe.~. Akl uu. ~.,.. the 
~ tha! led hlUI tntO pedoIap , , can m)'ldf a ~ tn U1b
u~ IQ myib.M'an ~ blaUK peopk whI'I ... y~~-'" 
sdftI~' thNe ~ an. Iar8dY taken up. DOl with ~ ..,. 
audl. but wtth the unnatural dkctaof c:hank:aIlrmIIzen &to they 
apply to plant Jt'OWlh. And .... tdeuce ba't: Ie eaucerned with. 
and equaud to. «&101 ... ")'. whId1 b ·.. on the 1attt ecale pn1-
ducUI1n of tIekI crope such &to ........ and 0Own. My pm!IXd1ve 
has ~ been hdptltd by the (Id&Ina1 ~ ok4nItIon. "AskecI. bow......, uue peOOh .. h..,., fldllleIIdUnC the Run'an bInhtd. 
..... ".In .. ·m" ill Schat.r.p1IDIyreplleO: "HanUyaont. largdy 
bec:al'''' It .. aren not 10 W off: It .. 00I\PIIdcr1ed W11'ftCdCa1lY 
""'*"'rnIc " 

In 1966. Schalz ..... 1n_'IUd to .... 11 an aruclc b- CampolI Sd· 
enooe. publWwd by the Ruddy fW:M In ErDa. PtnMytvanJa. to 
apIaIn why aoII reeean:h. ... baldl" '!rooM completdy by \be 
U.s. r~ Ioduauy . ..... IeadIrIC to • decmlalna In"'rest In 
humua and IICIII o...garuc matter In \be United SWa 10 lhI: point 
of near utInctlon. 

1be OI';I'Itnll pn)bIcm. to SchIou .. ..... that the grants tD eo6egea 
of agt1cultlln' pt'QYIde ronUnuall\naDelal.upport to an anny of 
gradua'" atUlknts while at the _ time lIlcIr pmfeseora are 
I'IlIdn& off ~ 0( dollar. as C)OnSuitantli to the......., IimIl 
!J:er lllOIUls who are aupponln,g \be atulkuta· reeean:h. 

The rnurdI pnlblcnla pur.utd ...... pieOOoLlnantly tbo8e froIn 
which \be knllU:er eom~ can make IIJIIn prollt. whtle \be 
Indoctrtnalftl (Ir1lduaI.e atudenta ao on ID won. alon& the aan>e 
lines after" ~ their degJfts. and ~ IftIdvtnA teachln& 
appoU>tnla>t' IJ1lIn new atudenlS In thc....., chem .... 11y·OI'IOI'nttd 
phl.-opI;>y. 

11Ius." _ SchIou.. "WIth Mdt puun,s generauon. humua 
and ... nrpnlemaltefl ..... I "mon:and_abaInd'''''book 
IIDpk:II wtucb pllduaUy 10K their identity as n:aI abJects 01 'tIl&I 
trrunoR. 'nIIa ~ attenOon drama~ utuatn.tfto ~ 
prtvue and 8dfIah ellOilomk: btwut (:all dIstontdIy IDfIuenoe 
the d~ oIl1drUdftc re.cwch In • major dIacI~ "m ... . 

The nq)ect..,.,1ttd In a ~ decline In'" " .... ~ 



112 Sonoto<>f .... w 
eff~ aaasnst 1U~""'IcMIa. It aurpl18ln&ly came: &om two In
dcpcndmt stn.lrul G{ baetel1L _ taken from cu.lt~ Odd 
..u. !he GUIer from !be throat nl • ehidIm.. thue revcalln& !be 
PJIII'I'I" 01. famlly 01 mICrObes IG exlSlln llM: earth lted! as wdI as 
In r:runun waIlWJC uJICIIlIt. The dIoi(:ooCl)' gf tbIe ~·.vtnadn", 
made by. ~·thm:'1"W·GkI studmt eartW1i CIfIiy &40. week.. 
...... 'OI'aI'tkd !be NGbd f'rbe. The I1'dpIenl. hGwewr. was not 
Srhab! bul ~ p'. • . ..00 co-authcn!d the patelL 

UnaIJMbe;I by..m InJUIItkIe. Sdw:z'1I cu.nc.Ity ... I1oI"JCI at
lnrud to the pmbkm nl whal e:QCUy ..... 11appenlI. r:hnnIo:ally 
In the IOnnatIGn q{ 1(111 .. rodt .. dblntrarated illiG ~ and 
..... 1In" pan::Iclea. 

1'bo: C(I Uoo lhal puzzled SchlItt wu: bow wu II thai lowu 
bma nl planl Ilk . ...m .. "chell" p;rwIIIi GIl bue rodt. could 
~ Into IIllnutf:' frKtura In IIeaIdI gf foothold and b:Id? 

A .,wdon nllhe ~ nl how the ot:MGuII rock·_1hrrtn& 
po:>pe,UcllnlUd1enl ~lUaDyWGf'll &iXiDtd til Schatt til ha, ... tID 
pGrtanl praeI",1 'mp'bliOM In 1I&J1WI~. ""P"""''''' as It ..,. 
lat.ed til the toWlUDGUI1l 01 mlIlefale In IOGIl 011 the _ hand. and 
thdI" • ....uaebUI1y 00 the other. 

In 1924. E.J_ Fry bad tI". ted. In the Ar1rIIU qf BrtIIatW. a 
pwdy moochank:al uplanallOO for the KCIOt1 Gf lIchma. And .,...,., 
In the. 1950a the pGtC!llt1a1 role 01 tIc:he .. In IIOIl fOrm'"'''' ..... 
.... ~ 10 doulX by /UDt.kan .,u spectalI8ta. two G! wnoon 0IX'l 

duded that the ~nce for tltd,. Impgrtanee ..... "~.' 
Tbq~. however, oomplddy una~ ... Scluu& wall noL 01 
Impor1ant ..ork by SoMet actenllata Gn the ~ roll' 01 tI 
chms. RuMIa.n atudlea tndkaled that though IIUIl8 ~ -.. 
dally producta gf cllmate-Of .... n. wtnd. and ~roIxa and 
pJanLa abg oontl1buled. lllu! heat and frost. til U»e -...eather1n&· or 
rocI<e ngt only by penetn.U", deep IntO crvka and ~ til 
~ ~ spUttlni PftUU1"e8 with thdt explludtng .,.,Ita. 
but. man: Impor1anlly. by dt&lntqnotlna rod!. through 1I1J1)'11tc1 
OWl ~ act.IGn Pv;twh .. "dlelatlon: 

TlI<cn from the Oreel!. WOf'd chela. meanlDC ·da ..... or "plrW'rI': 
It "the "' ........ 1)' that aBo1wt the formation 0/. rtI!& . ..tJaped eh<:mI 
cal struetlft. baaed (Ill" eart:lon Iltom1.lhat enables bchr:nA til 
Utcnlly damp 0010 __ ot moetaIa. fn'e fIoatlDA In !he d. The 
enatlnC more~pIe:I: eompounds thull Cftated can then ~ lib 
_bed by !be llclJo:n: once wtlhln thdr bodIeoI. !he mrtala an 
Idea*'" 10 ~ W'Ilate\u f'unctian III required. The ct- "'al ex 
plan.atton ... thIII canny phc!noaIalon .. that In <:bdIotlon OPe 

ar ~ donn;JN can beahartd ~t.ea> t'WOclr:mmLa. dn8P>c 
the mrtala aIon& til be ria*", all the oom~lnd Is ~ 

-"" ...... 



Ut s..:-..,..,W 
..... .oplllallc:ated. tbo:n or sfnDe. as dno""' . .... '!y reponed In 
lDsr CIIiI ~d!e /nQ2.f. by HIram BIngham (la1cr a U.S. Senator1. 
who dlkOOUtc:l the Inca dey oL Madw Plrxhu. one oL the ~tea 
whu"e Coanda lound the QIIUftS' WIIW" UlIlbIed thoIm 1.0 II\'e _ 

ianA and '-ILby Itfta .. the HUDZ:lL 

ToIhe __ ~BIo" IrJ:oo.artd ............. _d ... 
pr-o.w tis-. T\Ioq __ I' .... .. 'bk ... 11:._ .. ' 
_bb .. _ ~ ............ _ .... ....s.y.lbtJ'...,. onIJ 
de.d • "'......,.dIIIieRnI ............ _ and , ... t_, put 
___ bul thqr........-~ the...wu....<kIn d rJ:oo. 
.... he- art ofpn:rpor~ . ......-~ of....,.._. 
_..u ..... , .albl by ......... d • ....-<UJMrUcted a' put 
n:penarllflllbot _dth< rqpicultunllkldo Inth<_ 
AndH ............. u ...... 1be 00II ...... hem mbIed put In 
pa.,., artIIkIaIly •• "d.uu _, ... !ItrtlIc 1lII .... ~ dua. 

Btngham conslder'«l Cuaco. the .......... 1 capital 01 the Empln 
01 tbo:: b~ one <Jl the _t ~ pIaom In the wor\d. In 
Ow: da,ys oLthe Spa.u.h ~ of Pf:ru tt _ the IargeM. dlY In 

~ On a bill -.:t< oL the c:by stands an old ronre. . .me
~ wall. pemaj»Ule most ~~ buDt 
by andell man In tbo:: WtMem twmIs~ wrote Blnp ... · 

M_ ..... ••• • In .,..s.-.Ii.tt .._ __ ..... 'd", 

A "'- .... 1Iqutty."\be ~_ ... th<'" aoditIlOcw 
20 _ LNfer_ ..... _'_'<d, tDwrip:KJO _ A r
d "'" ....... -W> 300 -.l And J'd thqr aft IItled KnI' 

.. ....,~. The alPnllc poly, '''''''''' dIaC ao dcKly 
IGf<lho:r !hIt! " 10 I I 'hie to tnaen. th< pain! d. knife be-
r-m _ 1be wIIoIe IhlnC ......... th< """",,",lion. 

Sduwo·. reading of SLnjthaJn com'ln<:fd him that ~plo: who 
could deYdop an qnrult~ ~ an Inn&te knowkd4Ie 01 
the Importance of orpnII: mater1al lOr ..u bealt.b-rr<bJd1 has 
...... b2tc: been ~ecI ~ Its dna"uI2Oo<l al the ham. of 
Sp&nWI eonqula~ equally _n hIrr'~ ~ml the 
usr of orpnIC c:heIal1Dl mater1aI as 11 appbaI to stOi ... o.k that 
IIIaIk them Into ~ ~lftrS al ran Ifl&enull;y. Mm. 

• 
and wmpe\ence. 

Why couldn't the tnc:u. "" aeI<ed hImeeII". tIIM:; used the)Wln' 
dp/Ie of chd"lon 10 aoI\en IItanI: tg the 111*11 wherI:,lIke mortar. It 
coukI be ~~ 10 ~Ie ahlrpe DO" Ilatneu? Anothu- c~ 1.0 
w.. ~ ... pt"eIefI!ed ..-h= "" _ ac:rosa the: Inea tak 
01 a tiny bird. the plIO, IMng high tn the ADdea.. thai IdUI the 
juII:e oIa .... ' 10 dill eM nldJes tn hud rocIr. as nesl1Dl pkcn 

A nlneteen,tb-o:ntwy f:n&Jkh erpIon:r. P.M. hwoett. who dis 
appeared ~I tna: In tbe Amuon Jungle. IdI. an account 01 
....... the ~ IhuiiK'ha mMIe \be biiIa. A DlltiYe who 8pm1. 
quaner 01 a century tn the mountalnlllold him thai the bin1$. 
an1YIn& al • IIC:Ifcted apot,*,th • «rta1n ...... clt6 oIleava tn their 
btllIr. fa5lcntd thetnllC:l¥a to lhe nx:k. llke woocIpecl<era on a tree. 
and rubbed the Ie.va tn • drcular moUon. coneWlt!y flytna IlWIIy 
br InI)I'I: kave. ,*,th whlcb to conUn"" the proeeee. Mer ~ « 
bur repeuuo,,& tbe bInSa dl8!:arded me leaves .... began 10 peck 
althe nx:k. quickly fonntn&. dn:u1ar tk-p1USion. The piCKe_ 
!OOII: only a reo. days •• t the end DI".tuch the holes wen: .ufft· 
dently ~ 10 ~ .. nest&. 

... ha.-e climbed up tgaee the.-.." said the nIltiYe. 'and, be 
IIe¥o: me.. a man couldn't dttJllheiD......." puftctJy The btrds don't 
peck a~ tbe..ald rock with lhetrt..aQ. W1J()('u b;u. watched 
them al their work can 1ft thai me.c btrds know about. leaf 
..-tutb has Juke thaI softens the nx:k .... ~ " l1ke ~ ct.y " 

AI. fIrK. F'rMoetl atteptecIlhe RatM·. dcsc::tlptlon only ... 'fan 
!;IfuJ Iak: but When ""'Il)' otheno all owr:r the country o1Jued 
..... tlar 1IICCOUnl& he bepn 10 MID<b whether It could be true.. 
nn.tly an &n.aJIahman. about who!oe ~IY Fawcett had tIOI 
the ~t~ doubl, told him a story that eIinched hls belleftn the 

"""'" ""'. 
My __ .... In th< rq:Ion dCbW><bu I-l4 the 8o-t!crn1 "no .... 
!he I'yru>t R!Ya- In FI!nL 1110 __ be_ """". _ hot ct. 
_!ed __ .~<UI~partdthe,.,...."..,.. 
be '-I ~ p<netraUd bdarr.. Ito _ --.. rtctnt: pMI"" 
...... boooa. _ ........ _ the !atIWI kind __ .... 
........... oaeo ...... 1urlIn Ionf _ «nIft" _ -1arJIe _ • 
booJf.-.-n.. _ Il"IeK ~ ~ _.....uy ...... When he
an1Wd .1 ... ,,,11) 1 '. w.... ~ • hot _ dIffkuJt .
-.....='d~be ..... _ ... r _IUU.. 
bIoo beautiful ........ '-I ben> de .. OJ_d. """'"'" In _ ..., . ..... _, ... d..,_ .... m ~'Il:rdan...,hlot ... tk 
.-.~ w .. l", .nd -. _ '-oppcoocd until the _ or 
the Mil) • .." lana ooMtd hIIIIlf he- _____ ecnaIn 
pIanuo aiIoul .... ,_ hICh -..I _ tiar1l red ....... L "ThIa.' 
MId hlo "'""tIhbor .......... , .. ,odedJ!>W"'- I' 10 the ... b--



I. _ot .. SoI 
-.- whIdo tho: _.- to _Ibdr ___ tho: 

Juke of _ P'-< .oI\1;nood Ibdr 1'Oeb ..... _'"u .... --. -,,,_, 

N.. lui II ... dear to Schau that IkhmII PfVduc-'c and 0\Ide a 
cbdaunc cbemkal thai enables them 1.0 dn> and 8oI:U:c! from 
raw rock t.Iw dnDo:ntt they ..-d to .... n1v'e. W'hm be lI>cluded 
thl$ Mary In hili TeachfnQ ~ wUh Sea. • a ~Iful band
book for hl&h .,hooI etudc,m .. which deKribea many aI."pk ex
pc:rtmenta to ckmonIItntc vs.uaIIy what It happnIin,II In the earth. 
.sct.u ie&mIld frtm a CXWiapoildenlln Chtk • .m.n: be had ~t 
at I.hC: Un/IImIllymSantlaF. that theChllNnnt .. i .,..... ~ 
nponed that a 1>o:r\r.1an prIeM. Jor1I: Ura. In ...., 01 a KitI:$ 01 
archa< .",.1 apedldoPs ~ out Oft!" bty yura.. had II
oaU:y found a pIant..tuch the Incu CJ)Uld ba\<e u.a1 to .oftm 
rock.t. TWo men: ~ went by ~ !kbau CJ)Uld kIeat.e Falher" 
LIra. whrI .nl him a lietta" £ronl CI.Ireg 1.0 say \be piaDt .• n;t,me. 

..... ~'ama In Quech .... !he Incan ian8uaae II1llIO wIddy 
.poken by many Andean IndlanIlhai RadIO MOICQII" Ind'" It 
III the..:venl dozen la.n&ua&a ~ SovkL ~Ida. 

TIle remarkable ability 01 a planl 10 (\1$IIIte&Jau: IrOn IS 110l 
M1I)lII1aIrI&. woouwdfng to SdIatz.. IIIll&ht of 1964--681"(:1C:11fdl PIV"
b:Jg thaI cllm1.l<:al consUtumli ol pLanta can attadI: ~ the Iiard
_ at«:! at a aurprtsIDAIy rapid 1tU:. as ..:en III the duWn& and 
biuntlnt olllledCUllln& toOIIIln the lutnIxo" 1nIhJauy. "Ib£oIe cbmd 
c:-.l compoundl. ale<> preeent III bumu.. and ....nou. IOrIM or 
~PCWed QI'"I&ilk manu. an amo-n& the .w.taIICa that met 
upon mlnerala and rock pIIltIdet In the .au. CCU",,,L1!U& Iron.. 
manfIIU>C • • copper. zInC. and Qthc:r mcta\S Imo wato:r .alutM 
coruplua. ~ maIWl& the l11I<.'e dcllrnl.!l a>'Illlable ID pLanL-l. 

ConaeqUl':nUy. OPe olUle _t-perhapa die most- Importilllt 
pr<>perUee of owdl-aHllposted maletlal. N.~ Schatz.. .. lIa ablllt;y 
ID n:ad.on lOll ~.jualM IIctIena ~ on roclm. 11Ie COllI " 
~ In tile now non'; Andean plant revraI dearly too. aotl or 
pnk _lin"" Dl'bd"".aII ~ 

It can be IhoM> In • simple expmmcntlhat ct>eb ...... .ad!! ~ 
al.:I o:creted by mauy baic:terIa. wtItc:b (![!uaIly d' L<e II1lnenb; 
In MIll. It .. thdrabWty. wttb IId<h Ukc tt-.excn:~ by~. 
UI pUt iDlncnlla tnto • coli0idai IOluU'1II that makes them alp!!
dPlly ImporuulI to the c:reatiOn of eotI krtIllt;y becaWE planta can 
U8e ....m mlowrala onl&I wh<:n they II.I'e cheLatal. 

KnoMn& that bacl~ an~. If al all preeeniln o;Iylr\8 
10l1li. Schau: wo;,ndl'l(rl wtIlc:h o\hl'r emma! <Gllpou.ndt.llllgtlt 

' A _ T-, _ _ ~:: otd _ _ _ 

ilaooo otC 1 _ !27 
~:he mrta!.grabbIn.& and 1Ill'ta.i."'1I::taIn& role oampu.,bIe 10 
!m: ~ In the much aImpIl'r tIchl'n-nx::Ii. a_OOn. ~ 
..,ectrlcalty • ..wet. rheIcotln& e&ctM: compoundo; would Ix paetlt 
In :he d. In QUIInIilI. AfIa-...-mIl,an of dl'taIkd Mudy vi the 
analyaIa of Ita c:hmDra1 auuet~lXrformed -.!ly 10 RuI6Ia 
and &.tl'm E...-ope-&hau IOund lhat 0fI\J" humus IIlIcd the 
",", 

Schau ... found that lu. quail .... a lonely 0lIl: 10 lhal no 
fund JlP.iIUng tnMltulkln mlpondrd favorably to IWr. n:queata ro.
support. n.... ooly IOt~ ahowD In his work .... Iha: vi the 
Kearn)' FoundatIOn. ...tDl'h oIkn:d him a 1ectu.reahlp 10 aotl td
mor. Uwl ~ him 10 ~t his material orally to \'Prto1.q 
academic audletlCet>, 

AI. the Untveratt;y olCal!b"nla·. (';t>IIcJr 01 AgrIeuIIun:. ~u 
Jll\'e aloe::l:Ul"l' CD -:be ..... po.unce of Ml'tiII-BInc!In& ~na 
In tile Cbl'mIsIIy and ~ olthe SoIl. - 10 wtDeh be pre
aented aD ~ owm CEpCrlmenIPl l"aIulta. But ",txn be blnd. UI 
his _menl. thal. no U.S . .,rtcullural joumal1l'\JL11d publtah 
his leetuu. he...as .... ved by 14ll1ndlan publlc:aUon In New ~1hI. 
Aduandng f'roritieB Q/'P/oI:J St"', ........ whlct: accepted It 10 1963. 

"NoOlll: In Ihl' Unlleel.Slatn.emed. to ::arcabout:be ... bJcl't.
CIaId Schau. "1hou,Ch Ills YltaUy COfIlWIl'ted 1rith health. not only 
tbal ol planta. but our uwn. The dlfld:tliCe bei"ftl'Jl aotl rIcltb' 
lei KIf eel. wtIh humus and ...., dcpmoed vi II .. Ibc dIfI'i:nnel' be
twl'm a weII-1loOUrbbed dCflerl In a de\(" .. ;>t:d l'OWltr)' and a ...... 
... nen",1"nxn AarY1l1lon In the ThIrd Vobr1d. JUIR. aa the p:I()I"1y 
fed .oU wtlI ~ .......... planta.., chc poorty i1OW"IUv:d ThIrd 
Wbf1d natlYe wID pn>duce ~ chlldnn.-

Chelauon goes <lID not ~ In the .,u and In iIdI:rObe$ bul IZI 
tile ceJJs 01 planta and III the bodlu ol anJma1s and human&. Ha.... 
dOKly plants and humans arc rdllled can be explalned. by the 
extraordlrwy r.ct chat both Ikpuld on. c:helatln.& chl'miall com 
pound buie to theIr~. In man tt Is -'-pigmented III!mi! 
thIot ~In the bb;KI the""""'Jb.llben:led byplanL-l. whkb 
the. 'oal t..-e. compound. Pftn-t:ob(d c:hJoooI:JpI"I& thai Is 
., IIhntIar to hemt thal.. 10 ~ Ita ct- "'~ al formula. It IS IWIl' 

euaJY only to ...tx:uu.o'l' an tron atom b one or ~ "It 
.. one 01 nat""". mlr1ldra." ~ &:hal%. "that Ii. could 10 SImply 
modlfJ • key UIe-<:ompowid. _ ...,. b an1male. and anoIhl'r 
.." ror planL-l." 

Nkcd why the reeder ruota of planta prricr the humu.. packed 
In a below ,,",un<! opmjar to the lOll around It. .. dcmoo .. tnted 
In PodoImaky"B cxpertmcnt.. SchaU ",plied: "TbaI.. buauIe the 
u.co: ~ prum t". plan .. an: ~ ......any ....sIabk 10 hu
m". aInc.t tI hal aln:ady Kted ... cbelalinW..,1 lO ...... bIIDc 



III s.o.." .... .w 
thI=. Sa:Gtldly, the far~ mIcrobia!lIctMty In the jarbrultll 
<knrm the humue 1tadf.o that the 1'I)(l~ an abIoorb lhe orprtic 
product8 oocnln& out 0I1t. -

"'11b .~ to the cGIloIdal n.ature 01 humus lUx! compost. 
SchaU polnWd out thalthe whole oIlNmUIIIs ilOI-lllIIde 01 <:GIk*I 
.. ~ but only that pan wtuch Is chemlcalI)' eonelIl:ntm u> 
act aa a chdatle. Tbe ~ eGIJQkIl ft:main m a liquid aU8Jl"'D 
IIIOil.. he """"' Ia that thdr &ur'fare-to-_ ratio Is erMA ........ 
To IlIuatrate bls potnt. Scllat.r. put a IarJe wad 01 ontInar)' sta:I 
-.rooI In a tinned cGfee ean and appbed a .u.tcti to tt. Tbe WDIII. 
exJ*'d«' tnto a wb!le·hot Dame. "1f}'OU try to JcnIte an ~ nail 
... lh a matdt." he MJd, "nolhlnC happe ..... Bul trJ'OU ......... ert lhe 
Iron mit to ...".1Ine..m WIXIllhe .. rfaoe to lWlIiIJ falio. aa In 
m1k*fa be" a...". IaiJe. 11' JOU ..a,h the -.rooI bei!ft: and 
after- burnIn&)'UU'U lind the wdCht baa InetUKd becauee the 
8naJ product Is no IonfeI" JuM the IrOn. bul tron ph .. 0X)'IIefI. tr 
bUt OXIde. Tbe _ thlni ~ ... lh an IrOn rWllf)'UU alIaw 
IIIDRJallnwate1". thedlffee ...... bdI'lthalln the bumtn&oCated 
-.rooI the Olddadon e&cta art w mon ... pId 

"To n:late thts to the ~ and ( .. ww projlti Iieii ol hu 
mum ..-nIl thai lhelt" COIIiblnalloOn brtngII aboul a rUler and 
grealer dlernJcal tff«:t than If they ~ both not acUn& In COlI 
jun<:Uan.. NutrtDona1lyapeeJdn&.~. P'I- or human tJttn&. 
can't rat a rWI. It am easily ~ cl>tLHcd Iron..-

1bua Sc:ha.tz pnMdcd lor lila Muden~ • .erltfl of IO:ell1IngIy 
tcpanUe 1InIuI. Indudtna Itudlea or chIoruphyU. blood. LIcbtns. 
bumua. Inean maaoruy. the pUo bird . and I pLan t called 
~'ama. ForJed Into I thIIIn!My help dlatloK the chtm! 
cal aecret. or Cft8i1Qn of IOU and humua. !"rom wIUclI all 01 U!e 
dtr1w:a. 9uI what the motMit!n& !Orca nllght be behind 1ilJ8 rni 
nu:ulooa proo:::etA 01 chtlaUon nmaJ.ntd I rnyatay. What was It 
thaI ..... .-vIf\g the Iloma of tltlll('nts 10 put OUI claws with 
whlI:h u> IVUP another eltmml7 Sdtntt. even with t .. 1TI08l1lO· 
pblstlta1rd IIUIUUttienla. for the moment. touId prtlbc: no furthel". 
Some flntr bm of vI8Ion ..... mj.~ .Itntt Rudolf Stdntr'1 
daInogyam gtIl wllh whlch he ..... able to deJ:*:I txtrIIOI"dInaiy 
......... It ro.m.~ farotli at play and at ..,.,. In the Il0l1: faroes 
!hal a;uld ~e demen .. to KaJrl> out and bond to erIdI 
ather" by PUIlln& ou. dawa 01 dJdatlOn. 

DttalLa olStdnda bacq:round and oIhls ~Ioj" . w:n. 01 \.be 
Anihl'';J08C'fblMll Sudtty. 1G wtx.e n ... nlboatw: pYe h!a f"amoua 
to:c:tura an "4J1tUIlUft: In the aummer 0I11n4. tan be £ound 10 
the apptndb: to lhIIo 'fOIUZlk . ...... wtt.b __ 01 Sed ........ IDI>ft: 

~ vq>IanatJona 01 what .. acruaIIy oorun1rIt. 

Chapter II 

SONIC BLOOM 

~ ...... , MYO ",,-, ~ 0..." .. "_ 
Rood wtKn eonaIdtnd In caruw:etlan wllh all that Is dreIln&. 
--"'&. and II¥tn& around them. 

In aprtna and autumn. when awalI!:Ms produce \1bfaUoons III 
they Dock In a body 0( alI". c:aUltn& ~n .. wllh thttr wIn3 beau . 
thc3t and bIniaongI. -.;ya StdntT. have I ",,",utul dktt on the 
.IIo:rwmn& and 1'rulUn,t. of planla. Remove: the ~ r:reatUfta. be 
wanla. and lhel'!: would be a Munu." ol ..... Uon. Hla point waa 
well made far .... In l"1orIda. 

A bInI's t)'I:: view ~ counuy .cum lind taIIl or La Bellt:. 
midway bet"COI the Jl'Ut Lake 0Iteeeh0bee and SRnlbtlIIlland. 
~ an 0I.'tfln CJldtnaa orebar'cM cut by I akdn oId~ - 1ICa. 
...-. - extending for mlIea I/;NWda the &hares o(the Gulf oIMcx1w. 
~ a piU"IdIsr: ilr KUhdl hunlera. 

Any bm1 Q¥trlIytnt thta IITtenaward In the mid leeo. would 
hIl,'C bctn """ pIexed by the a.:k 0(!Man fcUowa araang mUIIona 
r!E tnIlF It\'tt '""""' In the conftnN 01 Otl'btt" GtuI'C . .. tu-
ratm. by a Ii:r& ol d.ocudcala laid dawn to ward 0« ......... 0110-
~ tn ~ I . nw:n. a mulUtudo: or ftalhtft:d fauna 
dar1I:d allM"l& the It\'tt or ..... dltd 8In&1nI1o thdr boranclwa.. 

To lhIIo aula. the bIrda had bctn attrac~ ~ by a natural 
tolu"" or the\\" rol\tall_ bul by. -* dlapuon ~ ~ 
wtnbJInf, blrWanp -.Ndi u> human tv. IlIcap""'" 01 c!IstIn. 
gulIhInc I .. ..nm. hannon.... ~ lht dlIrpIn& oIa thorna 01 ,. 
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Thla _ .ympbony -.. bdn& tltUtted from a IItI'b 01 bIadr. 

laud apea.ka" boI<ta lin atop twe0l3'· foot poD. eIICh ~ 
ower an oval of about 5;my ~ ha purvc- wu not ., muc::b III 
aUBCt bInIs .. to ~ tht abI:e and total )'Itld. oIa aop 01 
frull.. -hu:n&-- .. they., In F1Qrt(la par\anot, on _ .. 1C1t _~ 
a mI ...... km 01 ~ t.llt at YUletide. 

1 hawe hun& ~ !be: .., 01 peu. IIhoottr martJb. golf 
t.1ls. and tennIa t.1ls. _.wi srem. otheni tully r\pr . aD on 
me _ ttft. aD III !be: ....., tImt, - AId Ror ~ a IOrmtr 
lhUon Oty. india'" ~I More maplatt, part owner of ... """" ...... 

'"' hid dttYtn dcIwn III dawn to .,.. 321Hcn: hoIdlrIC wbrr'r; NO 
yaung 8eId banda. ~-In-"". tad! wtI.h a lraIC\(II" and a 
uaIkr lA!1k oIfoltar feed hid awud of( btt==. two Ion& rows af 
lr1:Q. dauII(n& them W\tb an .... oeoll1llSt from top to bouom.mac 
a "'P"Skn-, .rmlIar 10 tht..- 011 tht poIN. tuntd to m",'m"m 
-.01 ........ IIlu1eUd a whlllltI!P& 11"" euIJ)' audible ~ tht mar 
01 tht lna« mofDI'a. 

PoInl1ng to one 01 till! many treea. MeCI ..... raIatd IlIIi vokr. 
-rbls IS tht tyJ*:Sl rrutt I'm IIItfUnC wUh thIS brand new mtthod 
c::aIkd 50nk BIDcmL U ~ty comblnell a .~ af tht 
lea ...... af any pIanta. from tlI:1y .-~ to matu~ Utel. wU.b a 
bm ........ t of that !ipecW .,und. With thIot po ()o n 51mpk but 
~ unexplained. l\'t bem ~k ror the firM tImt 10 &d 
fruit all 0ftI" tht InI1l':r tJranchea 01 my .,..... tn'!eII. veatly-'d
Ing 10 tht 'uml:ft\1l' type lid. whJdi IS evcrywhe~ tilt nonlI. And 
that's ..,r all. l .-.nl to IIhoW you MmlCthIn& £ar mo~ lmpreaal¥e. 
even ranlUlk. - On a portIOn of McCIurt. plantatIOn three im
mature tn:a with more than half thetT ~ wlllw"ed ordelod 
were being ~ted with .lOIuuon "mll'rlO lht one In the tJ1ILIer 
1a.nU. bUl <kl/m'tod from pIutk: bqa Y\l/. lubel MIl needles punc>
tured Into tht bark juat. IIbove tht ground. 

"What you're 1001c111, al.wlI&ld McCIUJ1. -are three spedInens 
aftIIcted with a ~ dlSeue ca1kd "Y0UIlI Tree Decllne' 01" 
YIn. It baa taken out at Ieut one of evtry t~ clln.!. _ In 

'"""" all 0ftI" tht state of f1or1da. wblch '-~ more than 
850 1IIllI6on. ... far In vain. to try to come up With. cure.-

Ooeo:r 11", .. 1",", of tilt aIcIc.ly trtn atoo-d them. after Only 
Iefl days 01 ~tmtnt. to be putUnf bth a ~ of brand "
epr<IUlJ! all.-r Ihetr IImba. autl' prOOf that thdr root aysmr.. 
......... to haYC been wtthertn& and aIouChI .. root haln. ..... ..,........ 

"""YTD _ ...ct> .. lIxae: explained McCIurJ. 'Mclu::n III be
tween dAbt to I.n1 ,un of..,e. bein thq'w: br«un to bear. It·. 

-
s.a.... 1lI 

.. If a dl ..... e wen: atrllctn& YUW'l ehlldren. A healthy onulfe 
tree. like • bl.lmlUl. ean live up to etchl3' or ninety ", .... ~t 
tncndIbIc:. as you can ..e. theK little tnm an: .... begInnins to 
put out • heavy bloom. lrytni to rep~te.-

Bacli: in lib; pkAsanlly ~ c:II!pboard bDuae. oldest in 
the (:OW]1y. Mo;Clul"t took from lib; ~tor a .:so.-n C!f"an&eII 
lbe .me 0I.....n gnpefruIt... -n..: wen: picIced at II1Y 8JO"'I: yes_ 
ttmay,- he apaatntd. 'Orctlrwtly ~ .. b .... ~ would 
he pIIhy and WI:IOd)' 1nsKIe. with very lItlll: juIce.' SIIt1n& four of 
tb=I With a ........ aharp buteher't cleaver. McChu1 held up ae.-
enol of tht ~ dr\pJ!Ul& WIth J'*" to sbow oIf rmds no 
~ than an tlgbth 01 ... Inch. An dectdc: jutct::r ,,1_ 1 
Ihme oIthea:I to ~1Y ana pInt-med alMa. 
~ ~ theat. - sa.Id McCJura. ""w1lI JI''t 1DI: a ~ wtth at 

lif:a&I:. 30 PUtUll1ntreue inyldd and a marttd,.".., in 'pcM.ano» 
..tId.. Add to thIot the fact that tilt ~ Cmto" ... the 1m-
poooenoeoR oIHWlIIUl ..... 1( ..... dI ..... 11'0'10 alty-p" ""Iraeu"Ch 
troup In WkbUa.. ~ ..... toted the ~ to ab(Iw an in-
c:ruse of 121 jldcelll in IWItiUlll o1lamIn C ~ normal orances. 
and you tan uncIerMand that lhW ~"SonIc Bloom' l2Iocooell 
-'.., tIIIIclng about 001 only ....... "'t:a quantlty. but III!Jo quality. 
I'¥e run blindfolded leMa with .:ores 01 ordbwy sxopk who ba..-e 
oornpat'td the taste 01 my .tuItt with that of 0flUlIC& front many 
other gnM:a. and tbtJ aIlldrtted mInI: .. tht -1Ip.-kinAIY 
IIOperlor. -

Whtle McClura ... happily 1latvnot1ng hls ~. Harold 
Aungllt •• dalfy farmer mllkIn& a IWO-hu.ldr'td·bead had of Hoi 
MeinS In McVey1own. Pennsylvania. wu equally happily applying 
the Sonlc alcom method to a h"ndtTd ·lIC~ lleld or alfalfa, the 
deep·rooled k~ plant grown A;whay. broughl to SpaIn In 
the eighth o:entwy by 1nvIld1n& Moors and .. nee &pre&<! to cmtle 
agr1cuJtiUlll weahb all _ the world. Nor did his IlII1mals ba..-e 
any dlffle\Jlty dl&Un&u1Shln& tht h!8b' quaIlty fodDer aplCjtd with ..... -~ 

lhIIt ynr Aun&st tooIr off fk't CUlllnp. olle 8h ... ,kkr·hl&b and 
eo ~ .. be bad to aear hIS U"ador down to 1ow·1ow to puD. his 
cutter through It. WIllI thIS barvnt Aunpt won tilt ~ 
Stale~.,;n. alfiIIra ,,_~ conteat _ nIotty· tIuft otbu-con. 
te!I4.Ilnta by pruducIna an ..ru-rtI 017 6 IOrq per acre .. agaln&C 
a 6ta1e a~ of3.3 tona. 

To dahyma:n /lunpt. tht abI:e 0I1lili barveat _ not Ita ...... 
la:lportant thano:terWtk. "-1 from thIS aIfaIfto lied to till! hm:I thai 
wlnter"'!:nrl tht ~ to atql up mJlIc; produtUon 1i'C!n16.800 to 
1..300 ~ per hundred·wet&bt 01 «1fIt. yet Nt one quaner 
IeM hd.. , I)OUId ...." believe It. - MId the pEPPdY Auncst-
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th1rd-....., .. 1lon ~ dtu. poopet 1)', "My CIOWS WI:ft. ~'" 
~ aJfulfa Mend and all, Other yean! they'd ~ ~ IItr:IM JU8l 
lay. Acaw'. _ II the "f!f'/1x8t r.1l*nt1Jti to tdI how.,oo your 
crup II. c..... an really ftnId<y llbcIut .m.a they eal.. I thfn/ down 
~ from another m Ill)' tIdds ~ thIa record bmdl1nc al
fal!I. and the cattle ftnlt went lOr the Iftd I 1 to that funny 
*lUnd <:Vffy timI:, dwlCInI ~ tQ the othrr only whm the .,00 
sruff _ aD pw:." 

In ll:Ir t'dIar of hI8 booK, Aunta aI-.:l ua two dl1ed alfalfa 
pIImls, anr. fn.>m tu.1'arm. anotheI" m.n tis. ~ lbe SonI<: 
B60cm ..,..,..moen, _ ....... the Otbrr .... toucb 8I'_11f11" 
and bad a far thtcl<u root ~, 

"LorI m!: .how )'Ou som!:thln&," .a1d Aunpl. h.oldllll tbe 
rw1jlhhW. plant t1)'lm root and IIallin& 11 ~I • bare taI* 
unUI tbe tQPwu Uttf:nd with dry ~ Sa«piu, tbemoff'W'lth 
his ha.m;t, Aunpt ~ !he Sonic Sklom pl&nl. down ~ 
!he surfatt. HaroJyI. leaf Cd! oft". 

-nwr!:r t..u:t. a",",ldna anpbatk:ally. -rr..t ..... u!c! tdI you 
~ about the Inhemlt quality of thole two plant&. When 
you ~ 10 _ or ship the Some 8IooIn bay. II. damn·t "-I. 
Jot d IlS built the ~ the: othn' doe&. " 

One t:Iw for the _. ptduaKt __ a tel! run !XI proteto 
anaIyals by an"lIlfr1u'ld ~ at the ~ $tak UN· 
.-enIty "",-Da,ys" C2hlbluon and falr, Aullprl eound I·· d "-1 
tICOftd I mlOrd 29 """ttlll for proIetn and an enremdy bl#lSO 
~nt for 1"oca1 0tpUb1e Nutrimtl" fTUfQj. At the falr tbc: 
_ test ~ "'mlbr Pd"'It'ntqeol few Aunga'a aoybraDa. 
~ the UnIt«! Statal In the 1lwIIlndIAn pueblo of SanJuan. 

New Maloo. twenty mlnuu:. drtYe nol'thweM. of S;rnta t·!:, tbe 
hIghly sJkallne deKn sollll composed of pil,p clIIy f:alkd nrlohr.. 
beaI; aulto:d whm mIZIII1 with "'--10 make ~p bul1dlnA blocks 
&lr hou8es, CIlI1 be lUI hard·plCked and ImPf:~ lUI I. N~ 
YoI1t skkwIIllt. Yet Il pr<Ietl undd" the II1IniaI:raUOI1 of the _ 
l.uralIy-spcednutrlllonuuKd In McVeytown and In nOI1da ...... 
growln.& .. If In Eckn. 

Ahmpkk: _ than fifty 1dnda00hertlB, vqo:Wla -..:fIour· 
Iahtn&. Indudlng __ and carroIa 11Ie\'f:I" bdOn: (IJVWIl1n that 
arid rqton at the ~ of tbe Chama and RIo <lnncZ ",. 

= 
To GabI1d Howstth •• balnIed, pony WIcd m .. cr pn:knU 
~ by the trfbf:, vet(f"l..ll ol...-ral yun. MII1I:: -..tth ... 
Indlan rarmer. In Ml':Zk::O'a Yueawt pmlnauIL Sank moc.u ... 
as ml<aC:uIoue In Itl! n:suItl! .. was the ~. abdlly to ..
.,.".. with DO chnn"'l addI\I'o'N by IItInply moually _ikDWII 
CI.IIn& with thnn In _ myatenouaIy hoe. uweUc "Inq ion« put of 

SoiIO<.... In """ ..... 
.,... you can -=," said ilebrtt:1. putln& the purptish lJ1ftfIlravao 

d a German bef:I to cup his twa IIITnmd the lOp ~ of 
• iiWOlIm tI1Il~-matOOI'1l'OOt muclll&r!li:T than a tIOftbaD. 'I can' 
act my hIInda completdy around It. All W- bef:la. which nar
..,.uy acaIf: off al no iI:ICn than b.U" pouno:bo will -mgb al le_ 
oine, poMIbbo 1m,' 

With the ~",Iy dettmllnlltbl m a conqu!SlIICIoI" ~ by the 
wntle traits ol~ Howeartb uprookd the &lanl and.!lllad 
tt open with hIa Me:ldcan ...:hett.. LIte McCturg"_ .......,. tt had 
no sponcy i;Q~. "PUre bett thro..,holll: said Howearth. -soows 
ew:ry .., of GI'elWtnti::rlnc weD. ~ 01 tht$c: wtU .... a pud)Io 
60mQy • whok week. " 

He ... aJ.o '"'""'" QUh:I. a r.vo"te p1l!D ollhl: Azltta.. and 
.. , .... ilII, the pr1Rd .. ,.orlhl: Incaa. both I'1chttIn the amtno 
adds,'" a.,. 10. body thananytempen.te ~te~ W'Itb 
Sorut: Bloom. ~ bad ~ • crop 01 bo4.b graIN many Umi:s 
~ \han any brotchlln by the cc.ta RIcan CMIro* ~ftI 
'TJ",*"" iI ~ which t.d pIootued theIr~ at ~ 
altttudee fCI" QVd" I decMIe and a tw( "lllf: n:marbbie lhfn& about 
thme ~"MId o.br1o:l. "Ie their ability unckr Ihb "P""'i"! treat. 
mall to adapt to altlludea much Iowu\han thoK 0{ thdr ... tl¥!: 
cllmc:. Ukr the bf:etl! and the rut 111 the bm>a and vqdIlbles. 
~ In ftne t.IR"tt. With thla SonIc 8bIm OUT lOrry fIOI"lttIIl 
10 I>f: 'aIc~ mto anun& IIIOrter through the plants·lrUaIU. 
r1nJ nUli'kntl! InIO the ground 11KII'. You can I>:$t ihlI by amell, 
ing. f:\IeillMlIn&. the soil, rec:Una the "crumb' of Itl! .tructu~, .nd 
r»tlni how Ull'thwonna f)I1:I1tkrale In It." 

One of the pueblo admInI!itrallQ M:UflflI the earth with hlI 
boot .nd aaJd worxkrtnclr. "I can'llnoagl.ne whAl woukI happen If 
jXlOr people Ilkr tllYI.I:II'. workln& with bad IOtIiI all oYU the wurId, 
~ widely afforded tbts rtmIU'kable mtlhod, It <»uId t.lp them 
IJt>'II' a.veal part of e-'U}'Ihln& they Dtf:d to auppon thd..- fan!l
ties. and on jut,t a Uny plot oIland,· 

Half'way up the .... an IhIIt conntCtl! New Mak:O to I'Ii:nnsyl
wanla. ~ at the SI.. Paul Farmer. MarUI Wd'e mean. 
whIlo; ~"about the _~ dtomatoes. cuc:umbHa. .weet c:am., 
zurehlnI.~, and 0Ibt!" ~ ~ 'Wtth SonIc Bloom 
diliplayed there eY'U)' ~ af\UIIIOQ, and Saturday I:IIOfl1ln&. 
All 0..: older l.Juyv" pul It. .. If .. kina for the rest. "'Thla pt1)" 
~ tAatea IUIe 1\ ...oed 10 UlaI~ whm I .... boyr" 

lbe .-qrtahlea hMI bom trudled to a ~ booth by WIllIam 
KtaQo, a ba.;r.. ,'\.aI Twtn Cfaa; MA. "b1oker. &Ide dthe 
llnu>daI .. t nIQ:, who had bought a ,*,t of,pllUQd In Rtvu Falla. 
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lhIl .ulumn.wllohtne thirteen hu(l!t: aatri"On-COIooed pumpldna. 

AIl or thIa prOducc: hMI been IIft.led wtth the ..,.., method 
..-:I t.,. Mc:ClurJ. Aun&sl. and HowoI:atth. obvMolInt !.he no:cd kIr 
allY IlI'1ll'Id.J liertlllzer: II CCIM no more u.n MO per tocrt: to liJI"lIY 
"WIth Sonk Bloom.. n.e utile IIft.tmmt flu been t:&pEitqle"~ 
apptIoed to .,... raJlIIn&!rom p(IUltoa. bo ... wtl. c.lllIflower. car. 
rtJIa. ...t'Iea.t. bmey. and .uybNns. to MIdt Cl<OI.k: bupkal mea as 
papayas. ~ .... ¥o. and .......,.mIu. willi My _tea. 
'W1t!I results ... ~ 1m.,. .• ~ .. u.a.e obcalned In r.. BtDI:. 
Mc'lCj tow ... San Juan Pueblo. and lbrte RI¥en. 

llH: Idea .... ' ~ ~ ":oed til \he IDlnd oItta devdoper _ bitter cold 
wtmer.a,. In 1960 In the DI:m1ItIartIed Zoo., IxtAcd' North and 
Sault! Kola. Dan carleon •• ~ Mlilnctotan I"tCrUU IILI"rine 
willi lhE U.S. Army motor pool, bappuled to 1ft aJCIUDI Korean 
IDOtllrr drllhcnlCly m.oab the Itp oilier bM-ycusOld cllUd be
:neath thE bacli wheel oIa f'L'I'traln& rwo..eon OM(; trucli.. TearluDy 
the -.. ....... I.tncd til dlstrauthl and tnooheJent £nabsb thaI. 
-.rttlI two more chIldrm NaMrIf at homI:. only by ~ her 
oldest ..". rouId ~ bq enou&h bod tn the city 10 feed her cntirt 
.....". 
~ and !ben. Car1eon ckcI6ed he -.Id sI.ngIe iOIDdcdI7 de

vote tho! .-t 01 Ills Ilk to Ilndrn& an In..-.uvc and ~pcT way 
to IfOW bod. N' MIlHe to anyone wtlb ~l tho! 81M' ...... and 
poorclit plot or land. Back home In ~ he mruIkd In the 
l1nM:niIty'. Expe. bntutal Cnil .." Uke David ~IC~ at Ohio. he 
- .n....-cd 10 de&JiI' his own CI1niculum and readlu& ptogram 
In borUeulturc and .gr1clI11~. 

Soon he concluded that In poor 1IOIls, If plants could be .ppro: 
pr1a tely fcod, not through thctr roots. but tlIroueto their 1c .. Y'tSvta 
Ibe mlnute mouth IJ.kc opentnp called .~ planl.5 
..onatantly UIIL 10 ext~ PSCOUl aeroMIIs and m1s11i wtI.b the 
aumrundlng .~they might IIourWo and ~n pow rap
Idly In IIo01D thai ~ adduloI.oiI, .tkIIllnely -"y. Md, dl.'lICI't. or ott"". wl&c dEI" l.-eel olball.nced nutrtenu... 

IliuIIlOml! motJvI: 1Qn;o:. be.aon rtaIIRd. _ ncmed 10 awakm 
the .tcxnata 10 _ctIon. f'uWln& .. to whlll uu. mlghl lx, Carlaon 
Mlllnblcd an a IftOtd eaIIcd 'Orow\n& PlantJo 5uccaefuIIy In the 
Home' dn_d by 0e0rJc MlIiItrtrl. a rWreII dcn1aI.urgLOll who 
had won prizm kIr JI"'OWIn& colorful bromelllldil. membtn of aD 

attIoded planl I'amlly .. cil\uw .. the pineapple and Spuobh 
-. MUIitctn'IInno\"au." Idea had been to ~ _ .o:euodb"C'CXD. 
paiIy. Plp Rftooda.. to _" ..... Ie Imo a 1'0p .... ~ tunc the p~ 
eound li'equencn bo •• _ .. by tJnNen.Il)'oIOUawa ~ 
to Incr-.c wheat )1ridiI. whldl he bid te6d aboul 10 1JMo Srcn!r 
41<<>1_ 
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Pk:kln& up..nue MiIatdn left orr. Car\8on fOc:ldIed on Ilndtng 

frequenclell lhat wnuk1 moUvate the stomata 10 open and I.rnblbe. 
"Tllou&h he did not III h • ~ a tie .. it!, the IOUnd that "'" u:I 
the bInI.e to flock 10 MeClurt.l onu,. ~. he ~ thrt>u&I. 
a stroke 0( .Ip1rttual "*&ht 10 hit upOn • oomb .... t.I(m 0( fnqUO'll
des and harmolUell eactI)' ...:eGO d.ant wtlh the JI"da...., bird UIrl
cau that continue PUI wn·up into IDOl lliI,," 

ea.r.on eolll5ted thr ttthnk"al ~ 0( a MJnnrapolls lUll. 

sic leachet. MJch.ad I~ to help aHIe a n.... CMedle tape of 
popu1ar muaIc: Into 'IObk:h In. nonmutlCal..arur:. oouk! bo:: Imbed 
ded for Inch'''''q In a 50nIIt Bloom home kit ':Ir u.o:.ln ....n bao::k 
yard prdena and~. and on Ir\dooI pIan~. "1lhln-= 
onda of htarInJ ~'.1 'mdlI=l dtlrpIn(" 0IIdlIaUn& OUI 0( a 
apNke". HoIa ~ Ita pt«:h _ .... _ .... t with the early 
IIXIrll1ni UftUIP .... w;;eo I 0( bIroa outakk h1e bedroom window. 

1be ftr-. ~ '*"C HIndu mo:lodI .Ica11o!d rq)tU. ... ltaNr 

to an lnd1an car. and apparently ddI&htfullO boI.h btrd and pklnL 
Indu«d stolDlllll 10 ' ....... ~ than If:'t'm Ume. the ....:lo\Jnt of 
I'obar-fed nuU1enta.. and ~ at.orb Im1aIb&e _~.-.por In the 
~ that -... ~ and ut*lL In the drttst of clI· 
made eond1tiona. aut the ..und ~ Irrttatlnl to Ammcan 
honIcultw1llta and ~ eepedally *<Aloe ... apan from t.tw:.c 
f"- ..me- taSte. ror the uotlc .:ttptod rt$lII .. In YOgUC.. 

Loak1n& for -a1Vn music In the IWI#' 0( Carteon·. hlghr:st 
fnoquc:ncka. the ones which In Hindu expmmentll bad .,..,...., 
the brat bumper eropI 0( oom, !Iola culled .eve'" baroque "". 
lecUcmII from the DfclblWll qf MuAaiI 7lIema Kttl1n8 on the 
IIrst m(I\...ment 0( AntonIO Ludo VIYaIdr. 11"u! s.taeon.. appropr1 
Illdy ~ 'Sprtna. •• l.Ietm\ni 10 It lime and q;aIn •• aid Holtz.. 
'1 ..,a11zed that VIvaldi, in tu. day. muat have known aU about 
btntacng. whkh he t<1ed to ImJtate In hi8long Y\oIln pII"I\K:J' 

Hola abo ""uro:d that \.he vIIOUn nulllk: domlnant In '"Sprtng' 
rdIected Johann Sebutlan Baeh'. vIo/b, aonat.ae brtolKkaal by 
the Oua,.. U~ty ~~ to a wheatJldd. whldl had 
obtalnrd ",markablt: cropa 66 percent ~than .,~. with 
Iar»u and hr:a~ aeedI. AcooI:dln&IY. HoIu. ael«tcd BadI· .. E 
tn¥>rf;'OJkXlto lOr vIoUn for inclusion In the ~ '1 chew: tbal 
partkulIlr .... lOeito.· explained tloltz. .......... , .... II h-. many"'p 
~tSou.I but few \"U}'tnC notes. Bach _ audla mU.lk:al ..."uul 
he t"OUld dw1fI' hIIJ harmonic rtJythm III near1y ~ other hr:al.. 
wtlh cboicbi JD'n« (rom £ to B to O-llharp and ao on. wbeo'eU 
\IlVaIdl would frequently ket:p to me choRt .... Ion& .. iJur 
.............. TIw.-. why BIIch *" CXI08kIeret:I the putelt ...... ~ 
that ~ 1Iwd. I ct.c.e BM:h-... trtnt COIIOtiIO. 0lUIrI" tban hili 
_ popu .... arpn muUC. bo:<:auw. the tImbn:. 01 the 1'IiIIln. till 

• 

• 

• 

• 

I 

I 
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~ .uuct,..." 1.1 far i1dw:I'" than that o(the c..,an: 

HoIt& nt:lQ ddom:Ilnto what for him _ a whole new world 0( 

bird mekldles. In the 19301.. Antu s.undera. .... thor 01 Guide to 
BVd 5oo'lga.. had developed • method 0( 'tI.Iually "'PfUmUn&, 
thnIUib .. -'Y dl'vI.Il'd audIo-~. the .... 0( atn&In& 
bIr"I'- thIIll$ll nelthi:r be dtsab:d 1n -.ordI nor ~tcly ahoom 
wtItb P11 ~ on a muakal.llal[ 

Reftncd at C<a'ndI ~. ~tory 0( 0m0th0I0tr:.Y Into _ ......... ..tdch..-- drnronk: ~ am amplttudes 
tlltbeI" tbIuI mu.tIcaI notes.. tbey -.-e lint popularly UIcd In 1966 
In a Sdd JUidI.'. 86'IU IlfIk1rth Alii"' ..... wt>en!hey.." pnnled 
next to _ oIthe hJloid\oal dt:wJ1~ 0(645.1p:dc:s oIbmIs 
.cpaentlnl"75 (a1"'O'lal!.hat bYe nonh olthe U .,,, bonier_ 

A few--. 01 puUeularly hl&b pt«:h-from 6.000 to 12.000 
C1* Ic:yek.t per ~ .. that 01 the .thy Tuu !! -at" 

bIeT. wt..e PfOU'CIMl1· ....... ed brltht peen t.cIt bblda Into the 
tePcs at the ~ 0( uu... .." .. lnaudlbic to maJly oIdeT people 
u blCb-lfequmcy daC whiRIe.I.. "lbfy art ~ til Ihe 
D'1di: becaUK they have to bo:: np!CJkJJtcd on an cztnt·1arp: 
-I0Il ..... 

Soon Holte came to _ wbu"e the Y&I"IOua p!u1tc"ltaIlnll pitches 
lin bIi(boup could be ea1Ibnited Il)' "'''renee poIntll on the 1PUs!
cal aeak: and theIT harmonica. Dan CUlton had InIItlndfvd)' hit 
upon ~ that ~ the Ideal el«tronlc analug fOr • btrd 
dIoIr_ "It .. 1lIrilllng.' AId 1I0Il.. '"to ~ thai ~Uon. I 
began to (I'd that God had anted the btrd. lOr mort: than just 
&-my Ilytn& .. bollt and 'NlIfbIln&. Th&""Y III1glnI muet .... >e
how be Intlmaldy linked to the mystctk.l ol &eN ~llon 
and plant powth.. • 

Dw1n& Ybltll back to the Iowa farm COW'lU)' 01 hIIJ trlrth. Holut 
learned thai then: had once bKil tltualIy tho\laandl 01 aongbfrds 
all CM!r the n>IUIuyakk:. Hi.t .unt AlII:e partICularly mIMed the 
Iyr1c:aIIy bMutlful and ettendcd OUle lIJte tttlItn&oI...nou. apOt_ 

ted·bellled thruIhea. the hfCh thtn whblItn& of the bt.clt.·and
.-bite WlItbkT, and the buzzy ~-note IIOIlI ofll.l C:o\.Isln the blue
wInfIed -..bIer. ~ by !til brl&bl Y"1low head. t}lJlUIl. 
bnut and ~ Molt. If not all 01 tbe$e .IOnptml ~ 
bit: IIncI: p>e "-' \he ~pc. 

"1 CUCU RlM';hd c::.u.., __ rtght. • HoiIll:.IIl1d DOI·.tglcally. ""tht: 
..... __ doom on \he r.rm. .. mucb man: .alu!t than a""U" 
~ DDT kIlk:cI 011 many btrd. and othcn !1e\"1:I" _ to hio", 
labn thell" place.. Who know.I what m.,1 e&ct • bInS IIII::r the 
'Nood lbruIh ml&ht "-on 11.1 b,.l:tca .. ""nL ~ thnt: KpII_ 
I81C notr. all at the _ time, warbltn& two 01 t.bun and_ ......... .....,. 
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One mornln& wh1Ie HOIt2. ...... rnmtaUy banocutlnt all U~~
dell ofbtrds dw. "-d ~ rrvm Iowa.. ydlow..rbk:r. kd.
Ing "'" all the _rid like .euw'y. flew. ulf.-!lng hla mind. 10 
pm:h on the top 01. Ine (lUlMde W. bt:d>OOOil window 1lrId ... If 
rued by W. band-mMStto·. buon. bursllnlO.,..... HoIt&&nbbtd 
hili tape ~ IlrId ~ 10 re&\IIW'''' ana thai -..at on 
and on lOr rIIne 10 len mlnU~ In the tIdd aulde Iw: "md ow. 
the HIUe I*d ~ .... hIih 8000 c.-pL DnI. .. " deeper InlO tht; 
aubjecl. HoIt& consulted booQ Ihn cktall !be .truclU~ of 
bbdlloo .. such .. \ball Corm1unbI!bIIn BIirt:U. 80m /0 suw. 
and Btn:I Soundar and n..; ~ He IllIG conaollcd btok:CI
aI teas 10 I!nd tN.I tiny Y1llt. minute ~ hU1lloc lUlls In !be 
mchlr!! oflbo: hullWl InJ1c,r ear. yftJraU 10 ~ '"'WIrldow" f=. 
qun ....... 

""WhIU. , __ aytnC to I!r(un: QUI with Dan ~ ..." ..... 
~..., """'"' o ... m.u." In plan".. - Holtz ~ 
~al dt.wt",. 01. f;dl HoI~funherd:boco'(led the ft:P" 

n'lKrItaI:kIrI ol.lIUbetlb!bor~ wltbln tbc c:yIopl m loafWll 
as .. nolmcJ\olodrion. PoInune; to the ~ dnwIn& 01 on<: 01. 
tbrm ~ "I "'- -Q( what doea thdr IIhapc mm..I your 

A a.tance ....... ed the b-m 01 the wooo:Ib.-bodled IIOW1d ball: 
of a violin or viola. "ThM'. r1Cbll- HoIllI uultcd. 

-And I found It more.lhan 01 ~ InWUt lhat the .-.am 
~ of mll .... hondr1a If, ~ cpe. which. If Interpol,.ed up
wmd:e tela 1O.!w'monk or15.ooo c.-pL the same I'rcqu~ u..-1 
by Dr. PmrI_bft1er1O pvwwtnta' ~al twO and • hall"tlmr3 
~ than IKIrmal with four t.InIa the a~ number 0I~. 
as rq>Orted In OcIrothy ~k·. Theso...d qfMuMc.and PIanQ. 
II could be !.hat the l'I"ftIu~ he I.LI«I vtbnUed not only Utt: miro
chCInarftIln the ~ .. t ~ but tl~ _ta' 'U!TI)UndinA them. 
In<nasIn8 the ~ w.IOn and thu. en'-tlCfnl; penrtrabtllty 
through the cclI W1Il1. -
HoIlZconn~ thl8 10 Rc"II .. k·, havtlIj alao d~ that 

Utt: tmDlIpImlb'I ra~ IndICa .. .., I'l'*ter growth .,-,tMty In her 
eI<peI1mr:rua1 pIanQ.. '-' when ltwy "lbtenro- 10 Bad!.. 19X1II 
ju:z. ... tht; Indian ..u.Ine 01 Ra\1 ~ attar: ~ ex 
~ to hard nlCIr. with the same"'\C.-rIy tr1p1ed. wlO1ln two 
~ the planlf, ~ cIr!td. 

, ~ audI &.:no:ue muall:." aakI HoIu. ..... too mud! b" 
tbdrlM:nll~. 1boI: IntmaeCJ1ndlnllY __ 07""0 
In thai. roc:Io: -..nd eould ~ otnuaIJy blown the oeIltI aputl 
Youns voIunteen iIr the u.s. Na..,. who baYe listened to thai IYP" 
of muelc: .rnce chIkIbood have been rejected because 01 pan:IaI 
deaf"nrM.. n'U1 bri:n ~!he ... oI'-"'ty.~ 

AskaI If...., DDUId aImpIy ~ !boo .«DdIn& of .. udttlldo 

• 

, 
• 

Soooir-'- '" IPYOMn& aU of. ~ (ll"'(:besm·, n.tnlmenUi wtlh lbt:Ir 
hUlldtedoo oIlrequentlo::a..oo harmonlctIllnd alJow p!anu; to "". 
led u..- brst .uJted for tbdr~. Hotlll: ~ "You have 10 
!aft Into acco\lnl • law 01 d:b:nlnlahlna re!urr-. TI:Io big , ~ 01 
anythInI. Ia .... ~ oIlJUter bct.oefIt tnanjuat a lllde or 
e-en .. till)' doae.." 

II _aned ~I tht.1 Holt .. the mull!COlol1ilt. eouId M¥ 
\hlA..ru-tt any ku .. =Jt4&!: oIhomeopathk: "polenUdil&--

Car1aon. _hom _ met In Kar.u City alone ulo.rHe w.Jtu'. 
armuaI cc:o-~ oonft,.uc:ta. npl''ned Ills .pPt...tl with 
IIvdy "nth' 1 ..... "WIw ~ li1ed aU alone 10 do wtth tht; ~ 
part 01. Sontc !\IuoQI. " hoi: l:IqIWoluialed. hia jet bIaI:k bait" ..00 pt. 
ralt: bcIInI ~ the hUOil: 0Itht; ~em·an ...... 1 hoI: __ 1or 
pubUc Itctuaa. &Mn& him the atr 01 ... AmIsh Ddu". ". to.tq 
"WIthtn boundutea Rt ~ .... tun. I think then: an: ~ ........... 
bus whfdl QI> KCIIIUrIt. hQwc.cr Unadmttkally.·1Or mum 01 out"........... f'lopmy 1IdII~ they will ~ p6anUl 10 pvw better. 
pertlapa Jet _ to r-e _ mtIk. or "'" InSpIn people to 
reialt: to one anut.hcr more harn:IonIouaIy. 

""11w:re·, pIC'fIty 01 ~Xk:i_ tN.t various ft-rqucndes of both 
aoundand c:oIorcan bcteurauvc. But 'hanirod(. not<:OnlOnant 
"WIth nature·. gwn hannoniea. I beIkvc btrds e ,: Id to II be 
bIj po:toc:ho on;JUId fall W and dlc_Ju-t .. ~,Derll·, plan" with
~ rMf(f.-

He waved hle hands I1Ite lin l'VU\Ii'liat. "I ~ ewer. hundm1 
can.. ycaJ". from people e.xpe. b:llenUna with my b~ MooR 
01 ihi:m -.y tha1 wbm the aouod .. turned 011. plante Ktually 
tum .way from tht; sun to VOW towvd the apeakcr"IIl AlwRyaI To 
me lhat IllUlW the aound If,." lmport.ao.tlO plante .. whaten:r 
we undentand about phIKOISyIllhealol. ""'m.pa i.hat"B .. hal Rachd 
Carson I1IC1UIt when abe Intlinaled thIIIl !Ipi1ilj mlaht one da,y be .... ,. 

WIth • ootd MInna.ota Wlnlt:o" com.IIlC on. and limited ,~ in 
which IOcanyon his t:iUlyapeobuenllin. VlfA·~ home. 
Carr... took , big ~p: he 'PMt c\ghty-ctghl c:e1JUl on , lJOpIcaI 
Guru.-t> IlUIW1Ib:;. or pwpIe .... ..., \1nc. Kno"lIll1ao .". vcM:1 
plant. ...uvc to the ~ taIand of J ..... tUllleahy Ir:an:Irop 
leaves an: denIeb" o;oo'U"Cd wtth ~ _ and balnl. and lUI 
)' 1\ • ro.-.needllohltli.e Ikowcn di:LIiIk:. ilMI1 PDdl SUI to carbon.. 
uu. ..... ~ ~ '-by. Onee. month with 'oouon IFWab be 
applied dDIoes of nutr1ent to the tip 01 bIa vqeW pet • .ahnoet be). 

~--~ whfle lJtmultalwoualy FtUngIl to "lis
lr:il" to ~ aonIC:L 1bc -.bbtnI turned the Up.1iftth<71nI bn>wn. 
but qutckIy resulted In. new.-, burJeOlllnC forth one nt 
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be"'" the dod Up lO VOW at VI ~~ 1"lI.It!. WlIh1n a """ 
days. the original Up had oompk1rly ._.(ltd aDd ...... purtlng 
rapidly ~, both ahoot$ I!lIhIbI;I1iII thk":k healthy IIUIIk8 aDd ----.... tbe ville a •• 1td ...,....... out or Ita pot. Car\aan ..... ,.«1 
tea<:Up boob IntO the wall rJf IlIII It!tcbm. .ax InCha apart 10 
IlUpport It; and ., rut !tid the VIne race .,.. the boob he had 10 

add half·adooout e<>erJ wcdr.. 
N.1IIIbk:h pgInl he ~~..-tILnt dIKooouy. lfhe ~ 

the .,..,..... tIP" w1lh ...... _ the J..-.- plant, fat rr-. 
daunted. put out a .-"'-- .t tbc tnt leaf node below the cut. 

kJ no:wcI .. thls wlDk!d III aa..on. he ... C\'Cn more pwtrled 
~ bls pel', »_btt not tJnIy the teardrop IcaYctI chai'aaeI1atk: rJf 
Ita~. butal8o ... lOOtbcd_ ~ofl .. tndlanUlU8lJl. 
~~ aIor1t wtth~ alk:DapIIt Iea>'a poe 
~iJe\'n"aecnon...,. purpIoe """'00 plant. lbc-.nd·ptua
!IOtuUon treatment. .ppcar-ecl1O be 8trancclY affectlng.-ethlnt 
10 do wtI.h his vtne·. tth.,ti(; q"'U'ka """'" .. It wew. 

Ina P'pa'oohlseo:ptJlmeut .. 'I)mtr'ed 1:0 lllal*' S ' . CarIaon 
pe&dCiltl)' asI<f:d: 'Doell one cd! rJf a pIarIt I£IlUK 0CII'ita1n all the 
dw'actcI1IIUca rJf aU the ~. ~ • rJf thai genua? If not. why tIM 
illY plant. arown fro", • Gt,nun (Wr'(ltIfb:Q CUlllDl- *"tkJped 
Ica>'e&. over 90 pen:enl rJf Ita Itnatb. peculiar to the: ar"nuru 
... ""',dDlUand.. at the same Umt:. e>IhlbUnI an entli'Cl;y DeW spin . 
kaf kmn? CoukI the UIIllbInnI -wJlc:allOn of nutrient and .udIo 
~ result In auch rapid gt'OWth ra~ lhat tbe very p ... o: of 
~uUOn Is condenKd? Ha~ , ~bled "'Y plant to &lb.pl _ 
quickly 10 Its envtronment? I. th18 the ..... lIQn «I<' Illc dlfICrcnt Leaf 
charactct1atlcll .ppeartng on one plant? If any 01 thcK quesuone 
can be anawcrcd ')lee.' can th18 lmowInI@,e be applied 10 other 
plantll? Could rood crope be trcatalto .~hle.'C ~ rapid growth 
and better .daptabllIty to their own or ~n em1rOrIinc::nta'l'" 

All. .. inler wore InlO IIpI1ng. and aummc:r InlO 1iLII. Cartaon no
tIOtd anatbel' oddlty' hie pIIIn! bad b'oo:Jrnt;(I not UH: uau.al once. 
but __ EYen more fanlUtlc ..... tta trJeftdIbIy rxtrodtng 1£n8th. 
In only UH: tint three IIQItbto. the YInI!. 'IlI'bkb normally neYCr 

'i' 11 • Icngthol 18 lO24 1neheI. had a:mwn' tota1'\eI11oll~ 
fCct. 0urIn& the rcat 01 the year It puaMd on .1 the tIaDIC rate. out 
the Idtchen \IlroUIh VI Inch and . ·haIf IXIII: bored In the wall 
IeadInC lO the IMnC room wberc It bouMrophedonly rOfCd JJ.dl 
and IOnh .ne the ~ on ......... atrwJC dllhteen Ind>cs apart.. 
lO aualn • I!.. rJf 00'Ct a tenth oIa mUe. 

Durtnt the next year Cartaon tqan _UppInt " Inr:h IIhoau 
rr-. hill 'I1Oe. whIcb he Mar1ed In ....all plM .... pou. Four hun 
dftd of theK. labdnI with hlt addn:aIo and phone number and a 

, 
, 

• 

• 

s.ir..,. HI 
request lei eal1 hlnl lOr • rcpIIIIcconent IIhOll1d the ahoota die. ~ 
tDOlt: to • lIea·market wheft they raJ*!b' .aid for $4 'pIece. 

'I had many calla. • ~ r£n1lnlIccd. 'but »One ..,rc to a.nplaln 
aboUt liCk or dyIn& planlL II$lad the caIIera wanted to knoor 
...tly the ol&hoota from Ill)' lJIOIheT plant oml: 11_11'1 twenty • 
thIrtY. rottr. flfty feet lone- and ev\'n more. 1.\ once thou&ht that 
Ihls unheartl ol!k,dojMUdlll!ll&bt gtrc me to the '" ' .... I!ty 01 
..tIok: new atraJnt; 01 budIcr RlfI'J" fbra.' 

DespIte thla ac_.ulknt. 'WOI'thy 01 Lulber 9ut'bank. wbOl 
CllrlKIn. In ham' t:KdIemcnt. aaIoed <acmbr .... 01 hili ~ty 
committee to _ to hill bouse to 1ft lOr IhelDldwca wbat ~ 
r-:I donie, their only rcctlon amounted to.)'a .... 

DIdn't ~ rcaIbo:. \bey aaIoed. !bat. hcco,_ bla nsuIts had ~ 
obtained G'l a non·edIb/Ie bouae pant. they wa1' of no "., ~r_ 
dill Y&lue 0If Intercat? 

1 _ duonbfoundnt.· AId cart.on. , touId hardly IlelIrft. this 
reaction. Hcfc __ the ftrat IIiDIt' In their IIvca they had braid 01 
aound bcI.na .bIit to ~ the uptake olm.outmts to prnduoe 
the Idnd or gt'OWth I ... JCttlJtl. and they CQt the result ~ .. _. 
~te 10 get anyt.hmc IntO the public i1UInI thai -.t.Id 

subatantlate hI5 achk.tllld il. Carl80n wrote to Oulnnesa Super· 
I&tift8 LIIntted In MIddInex. 1!::niIand. pub!labu of the no. fa· 
mous Gufn.va$ Book Q{1'otorId R.!u:wct.. whIcfI tent lO ~ 
to ebrd: hI5 daIm -.pedalIstllln the matI« of I'rcaka In UH: plant 
-~. 

carefully me"urtll3 Illa plant'. &tem. Inch by Inch OYU" Ita ~n· 
tire kngth, the frull.pedalleta COf1&r&tulated C .... II. 'ThallllLmf: 
aulumn the new edlUon of the tttOr'd book had an euuyOll page 
1131:lrtOllln,y: his J\nd. To counter the caveat that hie new llkIbod 
waa commerc\ally .... uclHa. CarIIon nut bepn to .upply por . 
table aonIc equlp"",nl and nutt1 .... 1 nUx lO ~ ganl .... era 
'""0 had caI!ed him alter the AI~ Sfw ran • hUjle photo 
oIthe car ..... famt!y&talldb\& underthe .. "Ion plant. Ita ieaTa 
tntertwmnl In the auppontng chain 01. chIndeI1o:r ~ pm
oeuIln&.lhrough addlUonai hnIea In the watL Into hill chUdtcn·. ........... 

Not to heouUbw. 1he 51. PtudlXtpnlCh. CkK' 1bInC hlaAfttcan 
\1oIt:ta. wttb IDOfC than lOur hW1drcd I ..... , I' In • fun &pl'CIJ\lm 01 
CDkon. and hill ..... ,dI\& &Jt;nta. purpk:. bb.i£, wtUte. r-ecI. and pink. 
.. ~ bill houw rr-. Ita IOuudaUon lO Ita t'DOl ea-. 
"MUd Cartaon as b UkCblt eJ.ck-and·thc ~ W/lddwllh 
&I&ul .... tiara eapaIW oIlcedlnl mu.ltltudca 'Of'blIr; Ihdr ....... '. 
Ina d the Nrt!I .... ppIJ rJf1tk-gtvIn& OX)'FII. 

1bouCh he did not Infont:o the ,epotbi. lhat the muItJ-collftd. 



In *-or1loo5ol 
OkHaahloned trumpet wP"'l mornIn& 8kJI1e8 had _ from 
an ...omt Ked JW'1a:t found by one: 01 hilllIIDt.Iwf'". &t.ends when 
~ ...... deanln& .... t her attic, It did orcur 1.0 Car1aoo that If 
Luther Btubank could eou a .pIny cact ... Itlttl ~ 1111 thorn&, 
DOl Ihrougb c:n:.-~ but h11nfom11n& the plant that n no 
IImgIer ,M: ~ ~ them beeaUlie be would "'p'ota:t It," be 100 might 
g,et bla dlo:IIJtnf; planU ttl ac1apt 1.0 humaD <kIIIrN. 

, ... bec:rfbed 1.0 Burbani(. Idea.." eart.on told us. "that at thc 
hJCtIC8t Ie>'d plants ate (2pllbie 01 Cft&Un& wI:W .. Itl the mind 01 
man .. a noean. 01 -.uInI thdr 8UJYIO'aI. Itlla futuR: gmera
__ I <Bd not ~ the many ~ aboul uce.1>tUch had 
~ no ~ ... frutuo lOr years. .. "'denIy No -'oint!: and 
beartn& when \hr'catcDl'ld WIth lUI axe ... " c:batn all _ _ " 

0n0:.1pI1n&. .. he <:Olkcted the aeedII from hili IIIIlI'nb1I JIOo1eII 
for .... ' "\Ie anouaI pI&nUtlt. ean.on and hili twm'e-}"tU-dd 
dallgtna Justine iiitdbaleci on ""'" 1.0 .,.. the vIao::$ 1.0 lapond ttl 
thdr Im1nAJy felt cksIJU h1 focuaInc IIIl. tbdr favor1,tr; h.-. JIll!llk 
foe" Dan. pink for JueUn<!, '"';\1!: beiIe>'ed. " taJd. CarlaDn, -uw. the 
pWtt:!J mJtIlIl rapond. 1.0 IhE tdon we fatOit!d and draw a-r 10 
US .. ..., Mft mentally and f:IDDtlOolaUy dnoWln& tlc.er Ia them," 
By Iatt.....,mer -tw:n thc _ were PUll1r'4l OUt the UIlU&IIIIlRd 
spectrum oIbloom5 O'o~ _ o!oan'a bo~, he found m-' 1 

all uuund hili dalJChter'a bedooom W1Ddow 'IIOthlni but pink &w
en and anmnd IU8 own b«hoom wtndcrw' only purple"...,., 

-rhIII conftnned 1.0 me: he 1IIUd, "thai"" aIn, In ....... 5UlI 
unddIno:d WiIJ'. communk:ate wI1h plan!. Ilfe wh1ch III .,...,.. CII
~ 01 allCrtni tbe colon of fk:rwen and the llhapt:ll Qr leavu. II 
must IlOmdIow be bawd on tru8l.. 1bI! plants m'lIIl (..el. your 10-
lent and n:a11lII: thaI I( ~ ~pond you'U ""'e thdr Reds to 
III8JtUn' thdr fIoulilhln& oonUnUllllOe.." 

Even mon: Int ....... 1n& waaCarlllon', bdld that hili method """uk! 
a\loW hlm 10 determine the w.ry w.... and dblllll'$ 01 p.Lan1L By 
""'P"8'n, them 1.0. var1ed nIe'Iu 01 nutrients hl1hcno WIIlVllu'hIe 
to them. he aimed, through thdr ~,'-- to lind .... t which 
aeIec:tltmIl they mf&hl preko". In&Uad of.lt-'" forcing them. like 
human bab'l'II pIkd with ott.!a .. efuI t~ or In...,.., ttl ~pI 
-..bal their p&I"eI\ta ~, U8UalIy ~. to be good lOr ..... 

1"hl$ be boP"'l mI,ght ulumatdy lead 10 the .. lIm1naUOn oIddl
c:Wndrs ~ in" taaUnfI rrou. or~ the eradIca
Ijan of pam d'i .... and e\'IeIl. 'Ii1lh thelrnpcw>.an: 10 ~-1aden 
_ ..... IlUdI_ mint. CIJ1nImOn. o;r nu~ the ou._ 01 ~ 
..tth mlnt. dnnamon. ... ot.bcr fIa--. .1 on thc tree 1nsrr.1 01 
~"'I*-
~ I bepn to oalUe." aaId CaI1Ion. __ thai my method 

• 

• 

$oM'" 10 
__ ~!he..eea.' poI'entbL • potential ~..-Ilb 
!.be ri(ht number of.!lonlc Bloom ~ haw. turned out 
to be /lve-put on horQ WlXQ apart." Stnldna • mualve tIM 00 the 
tahIe lor emphula. tit &ddo:d; , IIo::IIevt: ""' rome IICr\IIIa • new 
pr1nttple that c.n 110:: ~ /ndelt'f,j .... t~grvwfh! It shatlHa the 
!de. that plantll art aenetJI'*1Iy limited to' IIWn p&nkuJar ,.m:, 
oryidd." 
".. leit oIlImItauon led Carl80n 1.0 anothei" ~; {IE,,"'",I 
r*=~ '"';\1!: 110:: .... rqulouty I.o!hw.a that pianllltrealed 
durInI_ lPowb'l IIeuon wou.ld ~ along whIIteTU t:hangm 
wn"e IIlkIII& platt In them. and erste. t1ibI thro\cIl their fICCds.. 
as! 'til' genaatIoI1lSO pact," larJuand ~ fruitful. en:.. 
.me.. thc no:ooly tmen\bli pa.nta rema1nr:d ..... tIftted...tth Sonk 
Bloom. I ... can \his ameue eleetk:lly. the latall abIlI1;y of planta 
10 eahlbtt char-.ctenatks hidden in lhetr ~ pools. pult\n& OUI 
..tvan ......... oaes that ....,. haw. bern lakIde" lOr bwidl u1s 01 
yeua.. "... .. connected to the ~.beattn& trait bo'oughI. OUIIn 
McCIurtallnf1ljea, -

SuggesUng thai thc poIenu.u. In planta to rupontI to human 
wiShea ahould bo:: cloaeIy e.amInt!d. he lamented thaI bocaou>ita. 
pbult boeed ..... and aeneue ~ MYe IaUed 1.0 uudtntand 
the pooblt:on. ~ll5ta are nWUn& heacfIon& Into tampmng-.tth 
planta. morwroualy alIdn& and apIlctna &mea with as mud! au. 
gicaI ~ .. the Jhoula who <:Uland maim anLt,iala in ~IO
rtea. 1hla haa Io:d somt: 01 ~ to prouc!Iy announce lhatln ~ 
to produce • leanu arade ot _I. Ihty haw. dtw.1oped a Cf'OU

eyed bog that ,tqgera patheUeally on lep that can han1\y hold It 
up." He IookaI up and -.y ..-Ith the ftrm yet benevolent p..oe of 
• commtlled eoul, "We IlhouJd ICIlder pLanta and 1llIlmal8, not 
dletort Gad-gtven &Uta aUil ~aIed In III.- erellUlft, but OOI\X 

thae gtf\Il and learn to Itve OIIOptii.twtlywtth aD Oochcreaturea." 
He paulled 10 aIlc:nI'" the emotion In hili word!! to aImonu.-ay, 

"Some people, with parUcular phlloeophles." he added, bImSen
In& his tone. "might ac<:uae me ot \OMuri,." planta. ahualns their 
deIIca'e nalu",. Thls ill not .0. I wuuld cha1leotft anyuno: to look 
al the fI:IC)do,l prden& 1\<0: ad up, awntne the I1IdiIlnI hr:alth 01 
the plants. wIUJeM the mnarkabIe &ucttflcauon. and ... ~ oIthiIl 
1'ruJ.t. It .. aD done with nothlo1& bul alJecd"II. natural null1enlll • 
and aound." 

But pertlllpa the moe! encouraatna p ..... peet for f1l1l\11I"1 
Cartaon'a dream 01 ~1& IatJe quantlUea 01 food 011 \"l'I")' amaII 
p~ of JIOUOd in a ¥try .unple manDrr Ia the o:n&r"!'IaIIie 01 hili 
8)'1nCIII -.tth one dew.kIped h1 Roo Jotv.on 01 loI' I Ippl an 
amateur Iilrmtr In Ilia ~_hQ !b,blea Ua nICbt nunoe In a 
t>ospq.11n Me ...... 'lIIl. TenoeMee. 



00 

-by 
0.000 
puwn~~ 

or I'n:e _""IIulll. 1100 
hOI.U'lI of labor 

'1 an came ~ . 'Uu'ee)'al'll a,o. 
Bein that. I couldn't trtnr • hen: on the CI9d aoIJ of 
M/"'M'PP' iben I P bold CarImn md I ran 
Into. fanDeo' ualnf;mklobes. IIIIJo about the Fnnc.b lnten-
swe uxthod. UId that pve me: the Idea iIr the tJoxa, The .ysto:m 
dlmto· .... pIowIn&. culI:h'lIttna. and weedJrI8. A <S.l.ly -lCf1nC can 
be ... ~ and ~Iy eo::wlOlDk:. My 'n1ft' bill baa.,.., 
up only • kw doUItII SInoe I .wted: .....t dw1r:C ~ drougbl oi 
1988.wtillemyn Ilt1vq-n:rnpl r M mypluJU_re.,.... 
oi healthy jp't'eft.. • 

WIth • mere.uprndltun of 81~. John&ton.oded • frame...t 

• 

• 
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whatever iiertlltaT I put Into the boJem. tranemutln& potentially 
toO: ea.!lI Into • ~ diet for noch .p"""1Ic I)'p<'! of' plant. 
prv.1dIng thI:m with • ('QIIUnuoue fkrw or nutrk'ru ... • 

One- 'Uspoo<I 01 ~ III adodo:'d to II pDon of _Ie.- and 
spl'1nkkd .-nd me, pLanI IJlntla; ~ ~ proI1l'en.u: al tho: 
rat<: or200.ooo • mlnuu:. dyIn& of( tndMc1ual1y e.-r:ry tlI1rty mlrI 
Utes. but 1utJnA. ... eu.m. .. lana .. Iht:re III lOad for !hem to 
ked on. "'The mknIbea. • ~.John--. "HI. any dleap tm1lIRr 
I pn;IYIdo: thnn. and IIWItrlI 1M denxma around. Tbtf can tum 
pot2u''!m !n1O .wfur, or whalrYer .. Q<(WI IntO wIliIte>'I:r III 
~. And my ..... iJbuo /icft:t the pl.an1sJuM.tw they need. 
Ju.t ~ they need It. pn:wIdIn& them ...uh • varIely of 1IIlneraI8. 
Uv:: IlIOn' ofwbkh the plantt can Jet the brun' they tule and 1M 
IoI:>Fr lot Ibtlr IIhdf Ilk .• 

Ukc: _Is. "')'8 Joru..:on. hit ml(> obu ~rt:l • areat de:aI 
_ W4ter than they DeItd. which they thtn I'l'llnqul5b to the 
plante In IIXIIUII.'fIli 01 dmug):1t. v.'cll ~. they prollfenne down 
Into the 8011 below the bo:aou 10 • depth 01 ~ ~ h1nIln& It 
wh~ 

But aU ollhl8 .. only hUfoi JohnMon'. StOry. 1br; nst Is pro
,idee! by Dan ~'. SOnic BIaom. !':very -.--nInI JohMwn 
plays !be mch.antcr eound to hie plants. enablln& tbm1 to audl: 
In element·1aden ruolature (TOnI the *' and On« • -.,10 hi: saru 
rate!! lhelt 1ea\"elI ""',,<h,,~ 

The whole syatan. asJohneton uplalns It. ttMttd as. hobby. 
!.hen lurned Into a drMn& fortt. He .. now dcu:rmlned 10 tNdl 
people lInya'hoen III !.he world to grow • ptdulln their own back 
yard or temoee that will ffttt an enUre family and ~. market 
able .utp!ua. "At ftm." he~. "pl'opIe wW ftnd h hard to be· 
1IeYe: bUl they1l be .ma-' when they find !My '*' ,",""canta 
Ioupe In quanUty on tbe ......u penlhoua ~ of.llky!aaper 
In mld-Mantu.uan. or.....ncn , pcua.nt In U~ ThIrd Wor1d IcunII 
t1\At wUhonlya tlnyCO!'IId orland and, bUk labor heatn flaw
ISh as ne>'tI' before." 

.. ~~~~~§- ..... OOlIpie bundnld tIlouaaJId ..... ~"'.-- ... to tum tiQ before the 'or1gInal ...... 

~ .• ---
Cha("ter 12 

SEEDS FOR SURVIVAL 

To MIchael Holtz, the mystery of Dan 
IOUnd m.,. be: ~Ie In Itnns of the 

thouaam. 01 yntS Ita MCftd tens 
.. the: Imegratln8 pbcn,"nmon 01 life. 
oIthe~. to lbetnauonaoo ....... 

the", can boo .ound without vibl1l.llon. 

or ~ IOlId mauer. IOI.Ind bc:1nI the (.u~ and not 1M d· 
b:, r;L vIbnoUon. TIle "IOUncue .. - -'00 III ald to be the IOUI'CII of 
~ (J/clec:U1dly. of magnelllllll. of all thaI Is. ADd II ..... a 
unlvtnal ancient bclIef thaI God, or. DtrinII: 8dni. created the 
~ by UIalfW or. vibnlUng emanatlon. refm-ed 10 by lIWly 

Cbrtauane as ~ "'The \\bnl." And mufllC'Qlngl", pOIlIt O\Il th't 
tho. whoIe-nurnber rat.lllll or mullICa! ~ve. third. 
ftfth. ~pond to an under1yl .... nWhulLai fn.mc .... ll 
whldl eds\$ rlVUl ut.ronoony to ,tomlc p/\yaIcs. U\n:Iugh cl>unif.. 
try' to ~ta.Dogno.phy. and even to botany. 

In ~ indian Ykw or~ a... ..... 1OlIlld 1M tcedes 1W1l. and tIE 
wbak: ~ Ia .kaed .. an ocn.n of wound HIm"td t.,-lIgbl or 
\'IU)'tn& dtlJl ttl of drMI\J' and ...... !""'"Y. ~. mucb or 
lbIs wladom of andenlindla halo ......tom amone the _do'e ~ 
of"lndiane- In AmeI1cL 

On an rn.tt.n reaaYlltat In !.he and I1IOr1.IM:Mtem .... Uto or 

." 
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~ at hICtI noon of a acon:b:ln& July dI:y ... lIh a hundred 
do:sme Imlpen.tun hanCIP& • ...,. ~ land pan:bed by an u 
lend/:d drouCht. John KImrn(oy rark!tely....-e from his ... III 
a~_houee. 

AkhooLIeIt<:bu and 5JunokroiNew MUICO', ~ COm 
munlt)' School I.Q Sanll Fe, KImmey W&II a lueet or Dand 
~. a u.dIUonaI ~ leader and eLder at the 1I>dlan 
u1be. me Hopi, eetlkd lOr (lmtul'letl atop a ttIo 0( IIdc-b,H.kk 
~. In their II.ngu..a&e the appo:llilllon Hopi meanI "pe8cdul' 
... ·FOd·· 

",. ,_ 01 me trUx doa:d a.-.y !he: midday rest '-"" Impo.cd 
by Orandfal.bu Sun. Klmmt)' Ie! tun.elf OUI through the .:rftIl 
do« Into the ~ atthe ~ the a:ntnl pWa of the ~ 01 
Hoo:o11Ia. lit at that ~onI)' IOrIDlld doCt ... ~ Onwn 
by an ....., 5Jr which be could not attOUDl. KlDlmq 'roNed to 
the ed&t' at the thlnI. mesa and down ali\Wy trall, II,ktrd ... II 
!'rom the IpIrIl rubn. by an 1s1oit!iiC't::ul11ard acn:. the ooWlUy
aide to a pile of stony rubble althe blue of I dIfI'. f'auaInA. ~ 
Ixcamc aWltt of an eerie 1OIl&...aIUn& through the Ill1d IWTOUl1d 
Inp, BqQlld !he: lasl Ilthlc: outcropping. an apanae of planted 
com ...... 10 """ II dIdn'llIHm Hopi. 'The ~ became cleanr. 
00IllIn& from a .,ft. po.u fu1 ¥Ok't:. t.houP KImmey could not lee 

me ........ To his aatC!JlIahment be nock'cd that ""'0)' one of t.be 
thouIand ... mon: dumps of walM -_ HopII «Jn1I5taIks. eKh 
'IIItth a doD:n ... _11pUllI\I tan. ~ pooob>g" tuabIy ulf It. 
bad been plantal tn nln·h.\o d Iowa. the whole Bdd CIDfl~ 
inllIharpI)' with the brown, willa! a-o.-~ on ~ 
land aU .fOI.J.nd tbe '1lIage.. 

1lptodnf; through the comatalks. KImmey &potted the p1.I:Zled 
whlte pate 01 an old indian toealed OIl the puw>d. his doled eyN 
Imperv10Ul 10 1hr. preaenc:e of lUI)' piIMIng creaIun. Indudtn8 
KImmey. t.be at:lnOaphu"e about bln1 tndJCa~ of deep communi. 
c.tIon wUh t.be _ 
~ mo..tnga~.1UDlmfy returned IG h1a quartu'a, ~ 

his old Hopi hoM IImIiIOd: "So )'OU came: upon old 'I'IlldI He lUlL 
~ t.be andun Hopi..,. wtIk:b unlOrwnatd,- baa all but died 
out amoncthep ll~ It', not thewau:r, tt'ltheNclllCld 
that ktq)I hII pIanlI &II\~ tk kncrw1; by hNrt the rtghI aIR 10 
chant to his com cIllldnn roc- wt>on> be: 0& ... pnl)'U'l at pIaI'Iung 
1:IrM_ Moel tmportant_ he ImowI thaI he ahouk1 never wony. LIke: 
most fannen. Ibollthllcn>p. beei'_ asOOoUl!hougblIl .. dam 
qln& .. mend/:d drought lnatead 01 wonyIn&. he w:- to hll 
dWdra11n the • heat of noon to Impart .,.,......, 10 than wtth 
bIa ICna'&tIOnI-dd lIOI'lp. • 

"Surely: KJmme)' prvtaoed. ... the othu- com ~ IIIU11 

Sma '" SamooI '" _ .... 1. dIfftt>~ the.anga.....a: 10 hllaop, wtoydon't they 
5Inf;tO Ihdn IboT lbc old HopIIfrChed: "tt·1J too _It. Nao.oIf .. 
roo IoflIer alM: In other men'slil!edll.· 

Mc:tumIn& to hili boone In ~ when' b- ftftecn ~ be t..:I 
IJl'Pft'Iltloed In .. 11ft tuemoo".JMm with the ~ IDdI&n elden. 
\UmIIIC)' notlc:ed for the IInIt time ID -..1)'!:1lT1 how ., Ililk of 
the fumland amund eJlth of the nlneleu> lIIdIan puebloi he 
~ was under o;:uIUvallon for food ... t:YIm anlmaI fodder. 14· 
IUllni In hII mind to TlIUI'.lIIIunUrl& rerr.m.. he fell he heard 
tho old fIIIltI', $ttdm callIn& to him that Ihdr Ncwod poore!" mlghl 
Illll He U'IIpped tn othu'.m.1on& Mrnd In hodf-forlPItm tw:beI. 
In cl-.y pota. old ooflft can&. ... ~ buc:knI tucked away In the 
darlI: eo""",", of UIOI .beds. In !be walIII 01 adobe hoo-n ... In 
IoD& bftidII 01 dr1ed com _n InIO rfaao;s. 

What .... cdInC bam. he felt. .... the old teed, Jathu'ed yean;. 
drcades. IM:n • ~tuf)' befoft tbe eommr:r-tIalIy-.oId teed padI.. 
cts bepn 10 .ppo:areachapnn, on F' .... alllOre and UJpermar· 
krl 1'Kb, old 8ttd that couJd ItIlI retain tt1lnneT vftaIIty, the 
aneIUll fon:e Imbued Into It durIn& an enl whetllllm attu Ana to 
thdr plants. The old aexd choruIed till OeIpuatiDn thalli be lbund 
and IcJt'In&I1 pu l bl !be,sround before II dlsappt'al'ed Into obtIvton" 

Wbm be told hlI elChIY two-)'ar·oId IIdopted indian f'atbu 
abnul his expuk .. "c. the old man'a iIc:e II ,oed to rdIect a-.I 
•• b'iDIlrII bad< througb tInX 10 happier ~ MsIn&....,. rr-. 
bill ebair be: WUlI Into • SIde room 10 .......... wUh thne sroalI 
bucets fuD olwt:.l ~ to KlzDmey like brf&ht Apphlrea. Aa 
be atan!d at tbt: darl< blue com M't:dII. be '-rda choIs" atmIlar 10 
the 0/1lOI: that bad eome from Tltua'slhroat, 

H11lnd1an fathu" explained that only the "'ftk bem be had 
footld lhf: bur:kets stashed In an old trunk In hII abler In Ia .... 
~IN: .monr, IlnduIt too1a. ~ of rawhide:. U8III'1ed lur 
quo\IN:s. and Olbt:r U1btll 0""""'10&. Planted the ~ Iprtn& 
to ~I -.. .mgtD&. tbe: aeu:l1ft'W InIG nInC'-foot-talI pil.nll, 
to the amazunem of the pueblo"' dckn. wbD OOuklllOC TUnmI· 
be.. havtnlHUI anythb:>g ",""Iar IItnet: ~ dllldbood 

It made Klmn>ry fed that be had .1 lui. dIIcl>atJed • ~I)' to 
Kokopeltt the rqytl- .". .1 Hopt aptrtt _ cloaely' <I.taI 
with plant JeruUI)' and teed ~ KncJom to noo-HopIIn
dian 1fibeI.! -the hun<' ...... ked nute-play.:r: hlI unique tma&e 
baa been painted on amntJc:. pot&. or etched in 1OI<>ne. thn:IuIh 
OUI the J\I!lomcu ova' many tentur1el. the bump on hII bold< 
tl!CaIlIn& • Ad; 01 aeed!I to be _I~ .. he I:IlOI'eI aboul. his 
Pan-pipe flute aald to be the .oum:oIthe IpIrtI brftthed Into the -. Through oomaet with amalI aeu:I toI1IplUUea. ~ wmt on 



15., s.-.of .. W 
In dIoM:>Q.eo the: tnnh o(h!s Hopi ap1a1ltwal ~ And be aJao 
dIs<:ooc:recl a aenou. pioblem that Ilu ok,dopc:d In the: 00...1"" 
tIan oflhe KaI P>ZrIret b1 ........... hybrtda that are '* ".r'M 
.... w.ant or as nurrtttou. .. lhe oIdc:r", nonhybrkllKd wo:da. ..... 
Pat Raylotooofwy, alra:ler In d>e dIOn In pi~ a1O'l<k dl,,"*1Y 
at toeed lOr tbt world of fanDc:ra. wrote In h!s 197'9 book. s..u qf 
fhr: Earth: '1 .t>ould alarm no one !,hal ..-me ~ .... W1aI. 
...t1idl mltbl •• IIII""'ely haw: bern 01 UIoC! 1(1 m¥>r~, Ilu been, 
and la, vanWtJni. What lIbouJd ffiI.lIy I2U1oC! O(ItJn:m Ia U.r 1J1U' 
1IIYc, wholesalr ~""'Inn of~ bIlmIng malt11al 0'irS' 
,Iy!!·undsol.cjuanl IIIlb ofanble Itlnd," 

So fast Ia the ~ IlR.dgenctlc~ ~adI", that til, 
o&ocIM ThcImu ~ .... • .... Ia thai Ihr warId wID ha,"" ... 
..., sbrlh 0( au 1t\1D& plaiU speae. b1 thI: year 2000, And Mooney 
h'merlf CI(lIldtQet; that eocIeUn& wheat ~ o:annut aun'M: 
twenty rear- .. 1thoota constant Influx olfRsb JCnaI hili plants 
to -'kN' IlM:m to ~ off new pests and au dI ......... 

n.e -,tuauon Is more than prec:a.r1oID. Baec:d on !he ~ 
ety of MendeL'. Laws 01 geneUca, a new Ideooce o(pl;u'l brftdlnf; 
has '-" e«elecl, whkh, within only a few dec·dee an "eye 
bItnII" In plant, If 1\01 hWlllUl, lUMocy-baf; boen ~ to 
_ the ~ rrqulrmlmtso(lilIICbLne~ pln 
m\IltnI.. ~ lacall.,. braid bIIJdn&.. and many Olber Iiood pro 
oeseInC~ In !hep'. ~WI:iIlgtbhu~'-'dr 
• !rmcd ...... the _ var1eue. 01 hytIr1d aeed6 are produoed to 

met!. ~ new demands. the: rfU: ~ ol bufIte aop kIMr5 
I.hf'ouAh dln'M. ",., only .uiiotdt Ie to hav-e ncouree In t.he an 
dent ernt.,.. oIplant dM:rsity. 

No g.eneue unlfonn!ty of the woo1d'. m&In stable crope tncreue., 
b.ee<k .. an: foroed 1(1 rIM: ckepu IIInd deeper Into haIf·Lost val 
~ and rm-.-.u In IICIIIld1 of ncw-or ralher older oFncUc mate! ..... 

the 1ft! heart of U:le problem. M".. Mooney, Is the IIO-ueot 
"OIftU ~uUon." for -..tudJ Norman BorIIIIua won a Nobel PrtaI! 
In 1970. Ita ~ Impetu8 ~ &urn the Idea lhat"KlCb Ae 
SJIOr*" non·1Idl perpctuaq hybrtda be ......... ""'ely rdled upon. 
WbOe the Gmon RevaluUon hu been III plague 011 ~ reo 
SOIlf"(ftl)ec::a,uae It has led to a pllopl.,. I:I'OeIoD 01 nWve plant 
~ In fa\'CIr of ~ Inbred \mport.....-ll has aIIIO bttn • 
bocIn talhe world'. ~ Induauy. eo. ·f"",, thaoe IndIdUka ha~ 
raked CIYCI' the 8'tnalc nd:Ia 0( poor <:GlInU1c:a to bra:d new vari
etIeS wboer hIth yIrJds an:! .... rtd only by ~ addIuona or 
artIftcIaI fertJ.ItKn and pH'le't1N aoId. ob>iausly, by U:le_ 
~ wllb IhrIr I:aillt In bIu for Ind~ IICJ1Ctdture. 

AI. tile ~ oftbe ~tIea. _dI<Ja to MoonI!r. III rwm 

• • 

.xMbs-n UI 
bel' oIfacton propdIed cbmJicaI a,..,. Into IIoeeds. F1rat. they '-' 
...... 1t1 to apend .., ~ and the tcwll<lrllk em1ronmm.t 
_~to ........... Sc:cwid, the_Dlbrtnpl&newdNp 
_ pesUdckt; ..,to the fDIII1Irt were My·roc~ due In In
creu<'d plIbbe '-I1h and envIroIlmentaI ~ concema. 
Tbe easy VICtories r:L w ftIbes and aIItUes ..en: rbbin& and the 
IIU'UiP to ftnd new a>mpoundt ..... arowtn& harder_ ThIJ'd. many 
ofth!: ~ palent. WOII In w IIIUea wen: dying out and IIOClIe 

lOP companies ~ buyIn& other f\rmao In fraT oflolllll' thdr pn:If 
ltablllty_ 

Wtlb thrIIr c:onccrna and othen In mind. ehemlcal &ru.. bou&ht 
out W. anu DI fIIInnland. '* DflI7 In North ......... 1tIII. bul on 
c¥vy other c:ontlnl:nt and IlIO\'at ~ Into prod'\>t'e ...... -
kttJn&. In NO<eIDbu. 1970- a..fneN Weet 1IIIkaI.. 'Whal hall 
hQuacehoid tl + to do with Lettuoe ~ What t.ve man 
mMk: ftben to do wIlh ra.IIIIflI hop. or chlortna!ed ~ with 
caU\&h fannin&? Not mUlCh, Out a IfO"'ln&lIsl DlU.s' oompanleII 
burd In e~ and .wed pnxtucta an: ~nturln& '-ek to the 
&DOd eartll.-

Yel Amenc.n bu51nc8s .IOUmaIa falled to note baw the ~ 
busIne5e was comlnII undo:r the cbnInaUon 0( glaDt congIomer 
airs. n.e pOWIIl&dt .... O;ncyon clxrnlcIIIlIo olDlOOOpOtlznl ~ 
productton haa led to what MowIC)' calls. hfghIy unomltn& ~; 
Inc:nued buy up and c:ontn>l 01 the woo1d Red industry by W. 
chmIlcLI and ~ WijIWllltiona. 

!be efJeet IrI \be eourw of fIftrm ynrs: AyS MDOnIIy. "hall 
been to ul!er1y tnuWorm the Red Indual<y. ~ IInO;JI: It .... 
ama1l and famlly-balled. It III now large and highly corporate!. In 
197:1. Royal Dulth SheD had no \nYotYemenl whatllOevc' In plant 
breedIn&- Now, havlnjl ""qulred lhIr1:y ",*r aced 1'aoxaH. 1\ Is 
the ~t Red company In the world. with aaIea of _ thIIn 
ball. btttlon dollan. and Ie.rdr:tn&.un more acquisition&. Eveoy 
Olheroompany1l1\h an Interatln ~unold--"'h *\' A1Ian 
Ik-Rl±flrld, BrtUsh ~CItwa 0eIgy. Monsanto. Stawre.-. 
Upjohn, m. Oc:cilkula!. ~ III tDO¥InC Into 1ICCda.-

SandM. tho: $S-bllllcn-a-yew SwnN ~ bu apent 
!nOR than $300 million ~ AmrI1cllln Red and -cn-cheml
c:al companies. AJong wtth DclWb, PIonttr. and C1b/t·GrIO. 
S.ndollllDOOWll. for about IwO-thIrdt of aD ared sales In the: Untted 
Stain for com, Amrrlc.a •• 1:JIgeat crop. and Ilbot.U 60 prrunl or 
the -VOlUll seed. As seed pr1CCII rise, C06lln& Iilrmcra hundrl'da 
01 million. DI dollars. \be companJra. In/urad 01 dd/vu1nla lid/' 
perpetuaung nr1tty, mn n-prllltedly nlfll< \be f'anner w11b. non 
reproduc:tM: hytnl i>r rear- and ~ to come. U.s' f'&rtnrn 
and ntOlchro" apend near1y 84 bOIiOP ao::h ,.,... .., Red: woo1d 



In s..a."''''w 
wI<k. lhe ~I lOr ~tunal crop ...reI .III 845 billion. ARI. 
alcng ...nh UpJobn. Lubl1d. ~ t.al'"arF Coppee. and AnlD. 
.5IlndcKhu Uo~ _ than 230~·Ked pIItmlL 
Olheroorpcn~ hope lhe Ked lndUlUy...m opm !.he war to 

apanded qrICUlnar.u-pnxlUCll dMMDM c:urmuIy manur..ctur 
.... and ~ ~ pm ........... and other agr1cull:unJ --!he tntent .III to b«ome I fuU-KI'01cz opentlon. - say. Bob 
........,.dlbe c:atIrornIa. Dtpartmenl dFood and ~ "Not 
only an .. · and pm ~ and ea.1Ier and JraW"Y'dd 
poknllals be u..n.miIKd to c:ro .. through .- Iftds. bul tt.e. 
.. can drII\Ia" qrk1.IltunJ dkhlkUl to lhe fteIo» tb:rOuAb "con 
tn:llIod ddMty~'...cb .. Ked ennpeol.llolion jH'. e.-
~-..cb .. the~ Corp • ..tlIch_!.he Hants 

Mar;m Seed CGalp;my. bufd In Me 1 '0. and CdpItlInduaUiell 
In Mantt.Ca.. CaIIb"niL '-'e been c::qxrImenlln& Mth poIymeI1c 
aerd co.tIng:!I. nut!; P'" fll. wt1lclt _ be«o IlppIIcd to.eedllln 
lhe pMl. ...aka the ~ lbe: .am<: ~ and ~I. mslll1ni 
Wllilrm p"'''Jna- CdanaIe -'eo hu been devdoplng chemical 
-lI<k\Itlw;t;- b" lIee(\S, .uc:b .. fuflil':iolo I. to -jH"OI«:I' planta from 
sod arpru.mt. pesuand I»d _ther ~ lex flffllhe bud· 
dlni ~-«ed partMrlhlpiI ~ Ihdr wwea In favor d 
~'" new plant var1etleJ.. 

Many al the multlnatkJna.llo vwtur1rlg Into the IIC'Cd buSlne!IOS 
hrJsx to ~ on the huge. and no longer 10 dlat&Jll. prcIJJ1l8e 
ol geno:uc ~ AccordIn& to Ray Rodr1quca. I moIecul8r 
~t It the u~ 01 CaUbnta II DavIs. they 1ft an 
annual market for biotech qr1cu]tUf1ll prodUC.lll that may be .. 
much .. ten Urnes lIS Iar&e .. the potenU&l market far btotech 
m«llcal pnx.!uctl. with I market po«'IltlaI ol up to e 100 bWlon 
by the )"ear 2000, 

WIth ~ 1Ipttcln&. lbe enUre plant kingdom beaomea one open. 
cndc:d ~ pool. In wtllch &me* can be IDOftd about freely from 
.,..., sprdcs or aenull to another. In hIgI>n" planll. up.ovd of ten 
million ~ than ten w.- lhe number found In man--
control the ...., lbe planl I'd lex W6. W\th tho:. iDOdt:i II &bUlly to 
acrttf'\ mIWorlll d pIIlnt oeu. In the lab In • mallD d hou,. to 
_ 1m mqutre:l aenetk ~Ut:a &om one c:elI to an 
otho::r • ...,.. ...anetleI and btii't'dl can be auKd in I mallU 01 
daya • ...oIdIn& the aid pIIln"lkl"l ~ 01 o-...~ .. -
Iod1n&- and f'unboo" ~ that mtght like up 10 ten ~ lbr! 
~ can now be.- ItOUIld Ihe--sd In a ma=oI-o:. 
IlIrou&h ~ II"IdIn& and MlpfIIn&-

!be J.pIIlC8e ICOflIIIder ..... '*"echnoIoO" tbII! majOr tcdmo
IoJSIo:IIl"e\'OIution 01 tbII! oenrury. laundlln& I I"KII: c:amp&nIbIr: to 

s...s II:. 'IumooeI U3 
the 5J*CC 1"fIICC. with Im~ poaeIbIUlkli. 

In tlM new bIoteehnolo&J. -.-1 anythIna can be e.rvIaqt:d . 
tncludln&- aaya JacIt Doyle In 1m AtIetm Harl.ftl. I daby row .. 
bIC" an elephant capable 01 prodl>dn& up to 4:1.000 pow>de of 
~ • yur. ~ Carnallon Company, known for Ita dally prOd
uetI. til alrudy jJme"dcalIy manlpulaUnt .... KlUnc tro.en attk 
~ _hIdl. ~ and reeated. c:&n pruduce I henS of. hun
dred cJonn,. ARI the futlll1stlc&Dy oullandlah plana 01 the new 
plant _ ' ·""11 to UK lbe newly barn and fall &fO"I1n& tech
nique\! 01 ~ ~ '*i fatr not to cIbpe>_.mt chemI
cab but 10 bin I vast apansIon of tbdr ales. 

Aa ~ ~ tho:. prtmuy In,p"tdlent 01 J&I1CUhllf'e. Klnlnxy 
i;lund ....... . uboi.1lon of MooneJ'I ....... 1CJei ... about thdr pII&ht IS 
lE "l"bited the chronb1Iy W1detfunded IUd ItOfage r.dbtJe. 01 
the Nalional Pknl GeI,et"" Re!oum:J; eo.ro In f"Dn CoIllm. Colo
riido---bu/thfIy klcaled halfrray bet_em I nuclear poweI" plant 
and the Rocky I'1aIll pllItontum r..:mty-whIcb openla for ......, 
240.000 &red ro~ the cqutYaknt oil f'on Knm: lOr ~. 
50 u _lied IIrt the facUlties that ~ wen pled on the floor VI 
bRown cann...:.rd cartonII and Adta. lIIn.lJlocued- _ haYing 
loR lhelr ability to aenntnale. orwttll vIi"UIIaIln thdr aenn plasm. 
the equlvaIenl oil '*' ........ ] ume bomb. Not thai Ktmmey wnd 
the ~ efb1 any betler operated by tbII! Unlled NI'1oni 
Food and .-.,p1<:uIIurt 0t),aJUu1lon bllWne:, IWyo. 

bl ~ 01 maedles. Klmrney _ ICnIJ.I • netwoI1t ollndt
YIduaI seo:d IIlYen. prindpailUDO<\l whom was Kenl WhraIy, I 
young Illlctwe:awner. Iilvln& otpnlzed In Pr1noeton. MIaIIourl. 
his 5ftd Sa~ Excbtul&e ISSEI. ~ publk:ly Ippealed for 
help In tokct1nc heirloom IIffi\S for propqIItlCn oITmna Instruc
tlon b- thdr MOf1lge and plantin& In iJIdtnt. 

1m-"lIM to ~ at the Fort Colttna ~ bank to I preatlgIoutI 
.t.IdIe~ of plant Ixftdcn and ~i1I:t/or; prtIIerVItlOnIIllln Octo 
ber. 1986. Whea.ly Will dl5mlyed to bear lltafkrt; leU him that 
thetrway of .. OI1nf: e«ds wu kadtn& to IIkcl1ne tn the nile 01 
their ~lionaflu I pmod oIanlyl fewy9ta. Whealy'1i1tM
taUon had bttn In U1bute nol to any _Uk jHUWt:M, but 10 
1lItW I $Inik d\1llm bad been able to ar:compllsh In twdYe yean 
01 db11n 1m _ oI...reI prtKfYllllon In the UnlKd SUites. 

80m Imo (1m 01 the b1y mIIItoo Amer1can & .... u", who pvw 
put 01 thdr own food. and rolt/Yattn& I ~~ pnkn aI hill 
own IIhuoet from the Ume lE toUId walk. WheaIy ... entrulllM 
II tbII! deathbed aI his wtrr'l gtanelfalher with Ked fn:m tIli"ff 
,.men pbnu. !.he old man'l WuIJy had brought over from 81-
........ bur ,...",,.1\oI:q eattIer. 

Oi"UW'lnl thrm out to "*-Ire !heir multlpliultlon. and ~ 



...... Iioo throu&h dlWibuUon. WheaIy WOiI(ibC'd bow many otb« 
hPme~>mI ml&ht IlIIo have eached hehlooD, eero. In allieS 
I)r ceI/arf. So he dec:Ided. In 1974. tel UlQUOI. campai&n to ac.k 
QUI tbetr Ioc:al.lona. AB • reault of ht. ror.y.. he dLacOvt:r'ed tel hili 
1lUtpn.e thaI while old ~ble and tTulL.-.:d, ~ nolo;nnwan. 
ndlher are thqt all that rare. If one lI:ncrw$ ... hIm! tel Ond them. 
Whe~r he and hla • ...... ateawem InIO*,-~ ~as. aueh as 
the rue<! bad<woo(Ia of the mid weatem 0Mr\clI or hIddeO boI
loft alatl& the blue r1dgNoftheAp~ tbey~ oIleml 
ao:o:d rIchq no Ion&ereeen tn towna or dUes or ~ In cauI..... 

A 'Od>oIe ~of plant apawn traded at ex,.muy ~ au:na 
or _ bado:yard p.rdm I'encea muId ~ the bil$!II for ~ 
p"" ..... to produoe • '-aaI wutth of new pnIen vark;Uta or 
.... n .... • .. oId_ 

ParUIeub.r1y .alIdtc1U8 about aeed ~ .eft. .. u, ...... KCta 
thai a.-e ma1nta1Ded unlnternlpted llea 10 the land. audl as the 
AP>l!Ib. MmnooItc1 ItutWtta. and Ounkatda. Aa Wheaiy bulI1 
trust II! hq, ~ tnl(J pi". he ... honottd tel attract tel hIa 
dbt_ "'<! •• of Amenc&n indian U1ba.1onc reluctant lO.t>an: 
with II-. pr:rflrt!>~. whtte man ~ whIdI ... the t>pAtka olttk. 
thc1~ -..:«1. 

a 
Stafars-MI ISS 

In 1986. ~ publlahed a 250-p-ae ele-mlth edluon of hls 
~ y_ book. ~ lists ofllOO ..,.....,hmI oIJmn& tel trade 
seeds 01' ..:dUnIto lind ....n..ue. hall n:DIIrnlbertd from dlIld
tIDOd. Oftr a dIecadt: the publlaltlof! had .......... 10 the point when: * ~-lTttnloo.tllp ... ooUeeuftl1 olkrtn& 4.000 dlfkr· 
fI'Ill stnlna. 10 allow br _ 300.000 piantin&' oftruck-gIu1It:n 
and otthard cropa. unanlIabk froca any """">e'l'dal1OUl'lle and 
IDf)6tly 00 the ~ 0I~ 

-n., ma!o:naJ we ha¥t: boen IIbIc to Iocat ... III; ruDy just. the Up 
ofan k'ebol-- "'0'1 WlIaIy • ..".., I.ItIIquI: bert~ oIaeeda In our 
countly has neYO'I'" been ~1lcalIy c:oUedI:d beca.- .-t 
pel "men! apooaortd pliant eo:pIoralloil baa foc:uIoed 00 for'etgn 
CIJ'UIJb1ea. Our next !&air; 1& to ~ the Gr""", of X't'O'I'1IIInm
drect IoaII pliant ecploi COla. rqIon by rraton. and ... ~ by state.. 
Many'pi,o'i t -ialJ*nt biC>ode ..... ~! """. u t tdaboutwbat 
__ bave atn-.dy lUlICO'Utd. becauae n'a makriiil t.hoey'\'e ~ 
.en bdin. much II:M been ablle to work WIth.· 

WIIJ> 1.heaO'",", ~ lhe biftdei. ~ not hjbi..,.. but 
open-poIIInated .... 1f-~proo:Iudn& NOc:k. ~ of breedtn& pno
'""""' to ... bIch Whealy "'~ Ia one &l tbt. Unl'¥enIty 01 ~ 
o:onsIn In M"'l ...... cllrtcttd by Or. I"Ted BIIM. who .... KtI.tnltca 
on beans to c..ate ~ planta ~nl)i' lOur tnel>ca tall that can 
be .... hlne- barreMed. He: baa mamed Into thdr beredtWy IOn! 
the ~ cloldoer~ with toujh. rvIII:.tem8 In what Whea1y 



u. s.c-.... 5aI 
ten-. .. IltdlltectuRI .wn ... "....,. 

One 01 m;my old bun .-.rtetIes bdn& IJrou&ht bad: &om ~ 
Mae e>f r:nt .... ton _ ttw: tepuy. dI8c:o\~ by D¥"_ Gmy NlIbhan. 
Dln.ewr oftbc- Nattve s-tfs..ardl proga.tll IIfthe UnM:rIItty 0( 
Atlmna.. v" m the ~ble abillty to grow luahly gr'em_ e--m In 
nonnaQy plant-wl!.her1n& c:ondldo~ because It.. too ....... 
... .,. to ~ ~ jJelOII'n.~ ~ once .. 1ddy cui
_cd In nanIJiern Me>:IocI and the aoulh-westem United State.. 
but tDday an: found onI)I' ....... nd the ArborlaIIOilW!5 ol.1iew PIm8 
and Papagg ~ who 8l1ll 1"7" them_ ""'" Ken the trpar)' 
powtn,g.uccc.Ii.illy ... air temperatura between Il~ and 120 
eiq" tea F'ahrcnbdt. and ground tonpen.tura OYer 170 dqreea. 
where pinto and other beans OJIllple«:ly failed," said N.bhAn. 
1"ve RCfI II aun.1\~ on IeM than two and a half InCheII of rainfall 
Ufldu eurcmcly artd oondlUona.. It'. JUlt pIaln Drl"OII'!Y- 1t reIU$eI 
to dk," 

0thcI" crope bJ&hly reetatant to beat Indude tefJ. • Jmv.)1ddlnI 
buthlgb-pr()(dn~drougln.-reatslantDbIopMnp-aln 

that wattm IIdmtlll.l.la_htg 1IttJc: about ~ ' tX:Omi llbldecl 
be repIao;.'cd with com 01" wheat.. Pal Mooney hu Si':m. ~ IIf It 
gowtng nut to Afncan com 10 druugbt 5II1Cken as to retoemblie 
llelde of wlthend oololU. "A main n:uon. " eIUdca Moo.....". . .....",. 
people an: dy\n& of famtne on that contlncnt II bccaU3e <11 rottrn 
"ito'CSlCn agr1cultural MMoe.. We do 11 with the best oflnten~ 
not a mean bcme In OW" bM' but not much humlllty cttber. We 
need to ~ the bumantly 01 the people who ~ IDlYIftI. I( 
we don"t baoc the meana III end wor"Id hunaer, they dol And 11"_ 
don', have the capecuy. !.hey do! ~ . ..., m!,ght have !he 
combined wtlI IIIIOIvc !.he problem. " 

Coocemed with aoothcr aspect of the problem of disappearing 
ICCdI once known III p.a~m. or- gnondJlU'!'ot • • Whea.Iy brpn ay. 
Ir;matJaoJly to collect ~ry IIeed maU-orda" catliog be «>uk! lo
catc. no mane,.- bowamall or ......... 'n:. By 1981 he hMl put out. 
448-jMF Gan:fo7I Seed '~compkd from 239 ~ calli
lop lIsIIn& ~ lis thousand non-hJtlo1d VUIedeS at1ll ofJered 
thJou&hout the Unlted St.atea and Canada. 1be p12te,n ya]ue of 
hl8 OOIIIpendlum II Ita tndk:a1ln8 which vat1etJea an: In 1lM:_ 
~ of CllUrocUon. 10 they can be planted and dl!lU1buted be
ilIl: they an: dropped compIc:ldy. 

"Ae IlM: 0c>tdcI Seed ~ I1'I!W towarda completion." said 
Wi>ealy. '1 htcamo: not on.ty ""'"' and IDOII"C fn ...... tl .. because 
the tittle ...... " df>........uy and auaonI1n&ry qo.oallty ollhe prden 
Y&J1eUea offcftd .. am-t beyond bcUd, bul"'" noon: &1&ht<'n 
In&- btca.uee it became apparenl thai nearty ~ or all noll by 
brId pTden .eecdoI 'II'Cn beIn& offered ... rmdomIy u haphaz-.. 

s... ... s.m..I 1S1 

atdI1. toy ..... complll1lea.. And • 101. 0I1hoee have either been 
d .. ""pcd In the Intemn.. or wm be .. lOOn .. remaIrIInC auppllea 
are MIld. OUr dIorta ..... at .eoti*" uu. omtnous tn:nd.." 

In ColO:lI8do. WbtaIy ..... ~ to learn that the computer 
prtPlOUI8 of t.he N.1:IOnaI seed 5UonIge Laboratol}' ahowecI that It 
_ . lgeId", only 3 Jlf!1'CCi0( rJit.he iIod planl8l11ted In W.W. Tracy 
Jr. 'aA,,"" bin ~ qf~ ii;or the Years 190 I and 1902. 
publlthed by tho:; \JDIltd Sbol .. DqoartmeIIt 01 Ap'cUllun: In 1903. 
1t _ de... ., .. " be aatd. "to ace thcec (rAA ........... J:I&u, oJ gardec 
~ .... n.'* at t.he nun 01 the ccnlllQ' and to ~ .!moM 
all of \hI:m boIft been Ioet b L ...,... ImIo,gInc the u • , .......... r;I1lC>\IIII 

01 unique malC1al1hat -..Iet .tiIl be available to bieedeo. todey 
If thai early USDA ~tOry had oi1ly bcm updated f.Qilually. 
IU>d L~ vao1C11e. syAlematlcally proctu"Cd and maln...... .-

S/Qc(o; 1950 ...... of the loMc!o have been due to """"' ......... pree' 
sure. whk:b Iocuaed.. not QII !be rJt"CdII, of bonIe prdt:i:>en. but on 
the tntcrcsU 01 'oo"" •• dalpo.o .. who dfrruoi>decl such fee
turea .. -.c olbalvalllng. enendtd .unbllUy. and RlI"Ui!. To 
UUI Iu1wttJW"ln& by plant ~ to the needs of Iar&e-Kale 
II,fI1buaIncM 18 due: not only the a. of ~blc bti.1oot ... 
bu t t.he k>as of wbat Whealy can. the- '"beat QMfmt I.IWfedeII WOI! 
will euer ...... , " 
~ with 1lM: ....... 1II0t. t.he ~ Seed bwenroiy. ~ Is 

.1'* pIck1ng up the J*c'C8.. "But we iJiUIt at ItasI: do thaI." be 
czpl·lnrci. "and do it ~_ updating t.he 1m=1IIIY<:YCrf couple 
0Iyeeq.. 0I>e gpod esampk. 8m<In& many. rJi ... 'ucriallhllt .. ....u 
.ble rtgJot 1IItN'. but probebIy WQIl"t be for long. iiI"L the ChIneac 
Calbbt,gi:a. 1btn ... tJ"emO:ndooa amount 01 0rl1":D1aI .... It ..... 
C\Ii,.tnily ~ IntO thb counuy_ But 'DOlII of It 18 «II1lirll 
thn:J\.l1ih ...... rcw ~ IJOII'CIalty COiDpIUIiea. and III many _ 
~ VV1ctles an: .listed for onty •• 1ngIe year." 

Ikcauae 80 PUCWI 01 t.he ....,. COI_d&IIy-~ atedt 
IICfIt him by his iON ... b, " bed not bI:cn ~tIy"adopted" 
by lola 00 ca U 5 ' Nct.OOk. In 1985 Wbt:aly rtcto:d five iICft8 01 rICh 
bo' tIImIand ttl""., out two 1houS&nd vattctka. mctudlng ~ 
hundn!d beana. t_toea. and llqUuh. and one hUDdrnl varlet 
lei each or pClLltoea. corn. muakmelona . .... trnDtJona. I'Cppei'"I. 
With amaDcr IUIIIOWlIa 01 peu. lettuce. and many otber cropa. 

"All ollhe coma and all olthe c:ucurbtLl were twxI-poIIlnated." 
he MId, "and _ ha.-e been proIecd\-ety r.&In& all of 1M pepper. 
af\a rudIn& aome Itudlea from New I4eIdco whlch .tpClo'1lld lhal. 
undu" IIOII>LcondlUO .... popuIaUcns 01 PLPP"'. tao o;:mea .. iDUCh 
.. 80 pcl"Crot. 11o ... . ilIxInC gtnca and n:Dderlng lndMdual qrt-
eUC& unputt. Our p.rden projeCLI have been funded thule 110.1 
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twO .,tn!'WnI by I'ID<Ieu HI Bmi Intemaoonal. and I Ny thaI 
thankfully: 

To Whe&Iy the __ tmpreMl¥e thlni aboul his &arden Is the 
dfcrt t1 huon vlMton. When bl!.tUe.alourOl1lonlO WId...txft. 
tJxn:: .n: t\IIIO IhouA.nd ~ var1clIQ IfOWInc. the ~
IUIIXII II ~ In U- ..... :kll(ft .. Hlde.oorn of .m"·n!! 
~ .nd q.IlItI be lIM IIeeII peopk waIJcIn& aIon8 Ite .--.0. thdr 
mou~ taDtnc open. ~ Jl* 100II UId look. .. II thq" coWd 
~ ~ enouah of 11.> be .-id e>ItIledIy. -we~ c.lknt am:..s. 
undy.mul the Ie-. of 8JenetlC dl\'l:nlty. bul the COtoepi m.., 
.t.u.a WI _ people falllrl& 10 e.oen recogntR It .. a thrtaL 
bIodI. tbdr tan Of ~ oI'rtbdrbt.rtn& >lid&. Out If_ t-.e 0.
_ prapIe mlO our prden. ~ them bu"dltda cI LlIllqUr 
nrielIct • .nd tell them IMI _ would be attna t::<Cept for our 
protec:dn& thftD. that tbey II&hI up wtth ~ -

AftCI' a rwo.and -a haIf)'UJ" -.rdI. dw1rII which be ..... "'-.t 
(IoIIeM ofpiopt.!Ib. none of which fi,lft!led hill a1tt:oU. Wbaly 
at Iullocakd the Idullocatlcn a fUUDt.< fIfty' IIe>'!:n ~ /tn
bIa.n Ilora IItUd farm neU" Decun.h. Iowa. wttb a I&rF bam and 
a one-w= ~ fed pond wtth a oontlnulil& no.. IIU strun& It 
~6(Uii$<;Wer_ Tbtre I\l8Seed 5oo.oa EJortwt&t III In the pm
oeu of KUInC up.., ae<nplary .eed -PI I'ki n.tIOfl emtt.<". "In our 
beauUful new M:uln,. _wtlI expand ourhuaeprden U1d build. 
If_an. a!JySt1:ill 01 sp<e'al ~ UId Iugt: UlIde.pound 
rDUI. ttUara. wt.alllO hllmd 10 plant IarF apple Ui"dw"cm of up 10 
tva tbuuand okkr hlsWi1c v.neue.. tncludlni U- for cldeo". 
huptn& to u... on _ that ml&ht r.J1 Ibrouah !he CI'IICb u 
cDsUn& coDo/cUc:InIIlUt tn.nekcTed Into the new clonal repusito
rlU. Tbe work will .... ke poealble a musty,", ",,"chanae uf 
lodcmwuud~ IlvIn& portlone ofapple ~ lOr ~ 
to sprud the apple berttqe ac:ro. the W>tI. Jtat u -Johnny 
AppIe8«d- did In !be eal'ly ntnet~nt.h ccnlury-now U mythical 
to un:hardlstll .. Paul Buny8n • to l\Ul1!be< "'W Of PeaIIII I'f;le to 

..... buya. 
1maa1ne: 0JAJ,d WheaIy . .. place wtccrt: the public could come 

lOr taste IC8tS al h&rvt:IIt time and our tdlln8 them: 'You probably 
hPe only Imuwn the tute of~ l)el ........ '. 0<tIden DellclutJa. ur 
Mdntuah.. I*JUd &rem months bebt! rlpenlna. Now tty theae 
tree-ripenM WIneApI;. ChenuI&O Stno.Wbo:: •• "tea. WInter 9wttt 
1'aradI ... Ydiooa'~ WeltJlcld-.5edl No--P\irI.hoel"8.. or...,., 
ofTbcl«loQ Jdfu _f. IiIvor1ta. the IMJpla ~ -

.$nu" yean from '-" WheaIy uMIiIunII aMI .. ~Ia· 
tkIn& olru-e puutuy and m1nur II> tock bttoeds .. 8 ~ol-.p· 
punII1& urp"I ........ Ihst fDa.I.- on pi •• liOn iii me..: U"eM. 
He -ants to Illuw:t J'Gl.UlI ~tIca to _ durtnll.he .um-

• 
s..s. "" .s.m..I 1:It 

me<" Itl Ie8m and to work In the prdtn and. eventually. !lee a 
nr-twurlt ul8UCh pi etoI:tw.tlon fanna. CIICh IIWntalnl .... pIult 1IlII
~ In dlffermt climates and 8hartnc d8UI vs.. eumputer.. 

Ower the put decade fir to M:YmlI pIfIo-'8 baYI: bo:t.<1-.orkln& 
10 fuJfUI Wbo:aJy'1 netwnrk1n& dree.m. In I.he 1910. • funDc:r 
ROCkddIer UnIvt.<"sIty muleeu .... bIooiucY and life M:!mea Ph.D .• 
AII1I KSpuk:r . .... ho tau&bt at his 8IIn8 ~ter .. well .. at Y8Ie and 
al t.be unIo"erII\klI oI~t. IlIInafI and WlIconsIn. Sock. at 
see thirty. of wbIn we and the .....:tel .... , ..:e. ~ . .-tth 
t;Il!xr8.. EIu1b Star ~ __ bc:coioc lUct: Seeds. 8 "pWi_ 
euuy gaw:: puCJ18UYtce: In Cunosllla. are .... In'" 1967 CAmq,andRo J d .JounaI. wnttul tggI:tberwtth 
a ~ and ~. ow...... Brmtmsr. Kspuler laid out ..... 
Iftd IIsUI an..lfIId ........ ~ to a UCIIIlputt.<"-bued 1II!UdeIb" du 
~ plana de<1 d by PI cf .... Rolf Dshl&rm. 

Bea.u.: all tItoe la_u pWl.a.n: lJ'IO:d scbunalk:ally to Ihdr 
.-r or dllt8nt nliItton.. the I)'Slml mUa clear iii ~ 
I~ whlcb of tIloem III"/! i"8nIt or unique. Thus. one can 81 a 
gJanoI: !lee bow 1eltucH. the hlI:hest tuurt.'!: of 8lIIea iii cc:wnrnun 
det8.1Uo:IudLn8 5UCb .ar:.:~ ulmperlal WIn't:f. the ltallill ndIId 
onInlhead LulkI Rusau. the Fro>ch 88rtarC11e. Of tItoe purple-leafed 
Red Salls. III"/! rdtIted to .och rooedIdnal herbs as couvoon bur 
duck. or to chryIantbemu ..... 1Mf1FIda, zinnIu. ~ and -""' ...... 

"lbe iIftd, al no re..er than thIrty-1IIx vlU1etle8 of lUm81Ue11 arc 
CIIIi:rN. Indudl .... the -nae .nd yellow MarveL hatd>ed ..... th 
rtd Stripe$. Thetr nliIu.:.. Iu peppers. tobaClC.'O. hudUebeme.. 
purpk: FWuvtan pul8toea and the ChIneIe matrimony shrub IUt 

~11ed I>UI In the ClltaJoc.. Out of ,,"=nty-lOur ~ of a«d II!oI 
mg.. lOur ~ devoted tu l"1llHIhes. muatatd, kale. CII~. tn88. 
celery. squouhes. ClIdCIn$. pumpltlna. and cucumbel'1l. all belong 
tn.& to a ootnp .uper--urdl'r uI bno-tee' cun:ublts and Ihdr 81-
Ilea. called \iCJIIflc:Iru. 

Waxing poo:Uc In Ite wthUCl1A8m. Kspukr'. 0rganJc~. the 
~ Pool and PIsneta!y I"N(e 11987) tuudotI on the fwodamen
t.lty IplJ1tusi rok of ~ 

iii our -* d r-tnc "'" t _ haw -.... ~_. 
_1ft1Illntv ___ lei bqIn a" cqUaUon d-.h 
KUJpouro: alld .-..,101IoNonIpoo <c. _ I Iia.-.,.. aI 
~ dvqnaL ...,. • ....,. ~ kM .. food..~. _ 
~ ___ ~ __ to ,...,. In <bo- ...,.. tJ6 ......... w..: I.-. 
T ... Xrlabna. ~ BIo!I::k £tit. N ... _ 0b0.ncIt tJI_ 
no] ..-..- lib -..0. Sdlubft"i ...., r.bIo C_h' d parta 
11M"""", o..td ~ tJ6= ., •• 11M OIIwdtto>a &....., 
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.. !dvlploontllUoO '_IIIoo:Luthcr __ ~Wuh· -"'"". 
II III a rar cxy from the ~ ~ of wtIlu ___ ~ 

~1ogIIIts In~ ADd, Il$a mruunl! 01 the ,....,.. 
In& ~l -.w-t lucb aulOCnllk ItandanllzaUDn III GuerrIDa 
0ardmi'V. a book by W'II"I..""" &att Unl\Ia'wlry £n&1IIIh pro. 
~ John AdamI. In wbk:b be Idls wauld·1)e ~-w.td 

colkculnl euclIr bow to ~ ~ raft planll and I«dI. 
Wllh the UKoI.cep-by..ccp llluIiumIonI, .. pru!o1dflIliDlpIe p'OW 
InIIInIIU'uCOOtIiU -U ... pftlna.. bovldtng and ~ tech ....... 
~ and a KtIIe 01 ~ntun!: ~ esIIC'ttUalIOr fIUoC()eM.' .. ". 

AdamII. 'but anyone who ,ell Into pJanUn, ntn\ I/:l'd$ wW be 
man: t1wl rewarded. If only W·IlOW thdr !rulls and vq<:lablea 
will orr ... thtm allaOrdlnary tute ~rIenI:a !hq"'= nrooer had 
bdore. nw. beaM rv.: aro-n for stap'" and for chili. an! lINd 
and'~ aItcwe rm. pinto. and other ~ found In", 
~ that an! pqwn from ........ 'Wrdal ~ Tho:n! ar~ a 
doznl dIlltJm.l __ 01 beans. goln& bItclI Joot ~ COIum 
buII_ JI¥tn c1!''''otISCftdlt for '--tngdIaUhUtd t.he 'NN \M:II1d't 
If you .- thuD youlll1nd out what !.he preColttmbtan. nal/WS 
~ ~ The..- will lhr1IlJ'OU." 

Forbqlnnen. AdamI; ~lIWtIn&tllnaII ............ .
InII be\rloonq;, mark 01.11 yOll" paidl 01 aarom. 80 you a-wtw 
_II. C ...... "" ___ · i' . __ = """' __ _ .. I __ .. ____ ....... __ .. _ 

...--__ 01 

..... bs-MI 161 
~ and mark the aiurdlesl plants al fuU bloom for future :ec. u""- By ~ lhla 'FIrst O-I"hII'>dn:c:>.t' 01 bettloom wtd 

...,tn&)'O"lI wtnd up with your V'U}' own hl:any &t..m. ' 
To ~ auc:h au.m. to pcopk toll -=r !he world II .. ~ua1 

I' 'n 01 the Abundant Uk 5ft:d FoundaUDn. "'IUlltd ~ 
!be .:au: In Port ~ .. ...u U>Im on .. penlnWlll 'CO'hlctt 
tbe 5att.lc fen)' pI" .. 1 II !he ~ point 0In. shuttle: route 10 
\o'\dOI'1& on the IIIand '" ~ .... IddIUon 10 a wIdt 8peC
trum '" ~cetable K'edI. it proll ... a range "'annual hotIa, from 
bell Io'tInC cumin 10 kmon and tk:or1a:. and im~k __ 
k/>I>WI1 .. 'Creek hay'; his btrnnIaI and pe:=tnIal he,... an! ... 

dIYo'ae II ooppu rennc-l. ,..,. .. 1'<: • • and. white inlUlt·reptDlIII 
ckLIIY. &tpIlorbIa Iat~ aald to rqtd molea and IOPIlera. 

Stncc ItSpubllcatlOn In 1964. TheHnioc<mGcu'rkonl!rbyCatolyn 
Jabs baa spurred an enihuelQUo;: grvwtn& group 0I1nIIMd1.llla. 
Pl!lilniM by lUll' jIIefuuoce.~. ,-,,,~ for by-pII: ~ 
('!IIlectOn' tnarWI, 01'" =~u: vq:elal Luddllilnl. to lake up 
WlwaIy'a calIl'or""bllahir1& ao:rd'lJRVU" and ~ ItetWOl III. 
Ukc.AdaJM, Jat. JIVI:I fuD ~ to W1EaIy'a Seed s..era !!::c. 
cr.n,p for .. lmulaUna bel" retIeUdt and her wrltJn&. 

M. P'on CoUlna. ~ IoId !he U.s.. ~t wtd repre
IIeOtau.u thlol be hoptd he could get III ~ jIIU'\ 01 hta pre
~ hehloome tnlO oI!Idall!Pul ....... oI colkoctJona to jII'O'I'iIk a 
·Ii ..... ,· backup for lUI """~ andottt.ln t.dIy.te ?II hetp 
tn J!:tlln& IDIitu1al out to plant boccdua. 

He tholpve them !he fuU fo:nr mbbl nt..,iabln& IIOroITipllah· 
IiIt'rttI and upIno\.lon5; 'Our1ng lheK last ~M )'9 .... i h.Iove 
pul tcgether a nclWOrlr. of~ ""'" thouMfKI glOA"'" an Incred· 
ibIy dlver8e group. which Indudrs unI\'t'I'IIIl}' bu:uk .. and re
aearchen; cldmy bacllyard ganlenet"ll and hobbyIsUl; amateur 
plant exploreTa rnalnUl.lII1n8 hum""", of vat1etIca; rooftoP ..... · 
tknera tn rkw Yorio: City growIn« lIN: helrlDom lomato; tnidltlonal 
pwpks Anabaptist -duoc:aidtd ~ In tho: Nctrthcut and pucbb
~ In the Southwat. .tID gJ1>i'I1nIlbctr people'. tIftda; and 
!ann Iamlllea '" evny ~ backgruund.. TIlt maln atrength 01 
thIII cth'cnIty II that tht III d U)lkcUonI; ~ urttuoct) de
CUltt'IltIoed, ao thai any o:tll~ "'\IIrou&h tire, nood 01" 

olbu" Kl "'God J:IIOn b7a o::ouple. 01" evm a handful. "'001" poe". 
beB wID be tntn !han of&oet b7 !.boll P o'ed 1teCd· banb 01 aU ... _-



Chapter U 

WEEDS: GUARDIANS 

OF THE SOIL 

1lIc: IdealI'ood 10 I'eecI the wutd would be • 

..... ~~~~~~~~~~~~~~~~~~ the wtld pMea 01 the prall1l:, I (rom t.Iif; 

W , Such JI'aMea once IJ\':W KnIM the whole 
MIdweal. from AIIqtlmy 10 RodIy emil. _ 1Ihort, 
IIOme 110 lonl they rue-hed the underbelllu 01 the firel 
fI'ontlerlWntn'. hoortf:&. 

Now, except for 18oIa1Cd I&Ianda .un bdn,g dlh'lilroualy pre. 
IIen'td by • handful 0I11m1ll1M: fannenl1Ik~ t"red KIr1IclIenmann 
of North Dakola, the wild pralrIu '-all but dlAppeared. Per· 
___ m''*'°a.oItut'e baa led 10 the whaleN'" eradJcaUon of an 
atended happy oompIUlJ 01 pratne planll, whlch for cenWI1eII 
danced In ~ huel oIsprtna. 1M.IIlUIIa'. and autumn floo&>. 
en. with 00 more addllh'leS than .unah1r1oe and a II/xrIIfer 01 raln. 
nalurany twnc nttnlfm Intclthe bWI&IY .00.. 

In thdrplaoe, thQuaands 01 aaea an: now piowecS, year In and 
year out, 10 pIanl a .. mlp of wheat or com.. Ibe8e man· 
deodoped p1IMU haYe IJIrUeI' hmdaol.-M. but In tbe piOU!W 
hIrre lost the wenatb 10 lepiodoce~, oIJIlc!nc ~ 
10 ....,.., weeb 01 labor, t&I1ldu*- 01 fuel and ton. of krtillD:r to 
~ them annually. 

But whallf edlble ~ could be p...n wttbaut the h~ 
c"tlgy'waIIldu! e:apc:: .. dtt~ for IUOlrnefudo:d trao::w<tn&"" 
pIowtnt; and twveeun,. and petroleum baKd c:henW'''' _leo' 
,~ 

a 
~ flee. S .hho W 10 

ttlldn& and weed ~ What If food ...-, married 10 haJlIy 
~ CQUld be made ~nnIal .... lhoul ~ 10 be replanted 
annually, ~t produce uabundant ~ ubybltdbed com. bar 
11:1 • .meat. DI" ".1.81 nus .... the dn&m thai led ODe .an of 
""ILl lea'. prairie heartland 10 1M: up hAl cOOlfortablo: ~Uon aa 
a \a1U1'n1 fub P"" _,.. 01 envtrDruotntal_ncc:: at. cabforn:III 
.....,.....rstI)' 10 re1\l1'1l to the Smolly HW R!ww In Kansu 10 bq:ln a 
kIIIA tom effun. at ~_ oIthe _ ledkNsly ~ 

and lIOIl ·debUttatln& prac:11ou In qri(:Wturt:: pIooottn& and aeJ'II'. .... 
~ found Wts J.,bon In AmartlIo, TeaM. sMIlIa lectun: CIIl 

"Star Wars In Agr1eul1Uf1ll Choica fora SuataInabIe f'UtUl"e.. • When 
~ bow It felt 10 have hla newI)I coined 1~1'lll-iIU1Ita1nable
unfvet'sally and unaltriOOlMly co-opted, he tImIUfftd. H)1llI II 
had Ioncbeen'" thew,' that I..acIy BeKour. lounderof~. 
Soa .. ...mtlorl.. """'t wdl ~ been tta OI1JInator. 

A nunpled plant ,.., ... dcllM who appeua 10 hIrre been dropped 
Into hill cJot.heI L'rIIm a~ J.,bm, In ilia early iOrtlcs.. rounded 
the:: ~ Instttute In SalIna. ~ but IefI It. .... tokl ...... "be
e.~ I had modlKkd IhIoI the: deta1ontlon 01 the enwIrtInmrnt 
__ outWJII'dIy IIlIn'ored 111 the pi eM'''t Inner buman oondtu,., 
and. as audl. ~ not endIeaa ~ but pi M!IlcaIIt' 
tIon. MoIM. 01...,. ...... 11 wn'e only III> .hdJ abaaobllClI9' * . 
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1J,1rft" thw F'rII out 1M door to fcqc:1 thI:m, takm up.t"th tm 
bIan<IIMunenIa 01 dtlAed jJttoCCul*u.on. rar ITom theeoncems 1 
WIUI aytna to InIUllIn them, /odmonlAhfd by our dlllttrm to gel 
oil our duffs and pnrctke what _'d been ~ \11)' wife, 
Dana. and I left our ~ ~ Ufe In 8lIburbia to ..., 
..tIat1bomaa Wolfe lIllld couktn't be done: "Go Home Apln." 

On tIIIo 1u.Indred.on oIlWlltYe KaMan prairie. oIpo-t.V·stamp 
.. eomparst wttb ~ rzpo ...... or~lIy feI'tIllz:ed wbeal grow
InI for m.Ile. all around It In C\'erJ' dfftcdon. erodlnl8Ol11nto m= 
aystcDd • .I11Cbon ...... lOUd< -'th how tIIIo \11'J1na1aetUn&. pe
n::r1Iu.DyteanInC with Ilk, eontrMled with IUI.'rrou.ndInp. dn2. 
riIy and arUIIdalIy ~ Why eo.lIdn't _ 01 hls npW

nlIy.~ plants Ix couo:d to nlPtc:h. oroutyldd. In tennsol 
nuU1~ plIIn banal. the arU1IdaIIy·pLamed ~ v.as It 
p - .... to tel .... n.""a oIl1UC:h a nonhytx1d polycultun to pnI

duce.-u In ~ .. ·tIldmt quantltletl" human needs? 
Could plants In an t\lCW)1I1m1 tball\ad lied rnllllons oIbtaon and 
othc:r w1Id anlmaIs not iipOi'" thdr -' I'cnlllty by Ibdna nlI:ro
p from IIOlar enaJY alone? COuld DOl the germ plant 01 '
called "wHda. • conaIdered .0 I*thofI:Dk': to ordJrwy oerraI cropa. 
be ~ aa aJUee In the plzl-grvwtn& art? 

TlIC' wvrd weoc1. atnce beron., ~ bad • double meanIn& In 
En&I1ah as It ..... spoken In tm KInCdOm toahout 1100, 11:11 jM'jo
rarn'C 0\'CI'1l:lne. when It nfund to pla.n1S \endln& 10 IM:rgr'OW or 
c:boke out IIICII'e de8lnIbIe ones culUvaied tor iOod. -all applied 
not to their beln& entlt'dy worthlcM bul to tbdr bdn& without 
,raIue 'Nben gro.tn& In certain 1ocaUone. Weal eould aiMI mean 
hefb.dcr1v\'d from the Lalln ~""btr-oI any p£anl thai does not 
devdop ptt8btent woody ua.ue but W.C graa.ea dlee back at the 
end of .,..,h 8JOWIn& _n. To add 10 the eoufWlIon. the \enD. 
/wrl) aiMI applied IlIIOft reatr1aedly 10 a dalIS 0( planll hln1nj 
savory, ~malic. or medJdnal ¥&Iue. 

"J'hls; old Ani)oSuon dlChotolD)' WIJICIIIS thAt ~. ~ 
)XOpIc. (:aD be ilea or !'neD. doepe.1dln& on brN orin 'Whatdl"· 
c:urn.car.u th<"y are .'leIftd. What ~ IlppeAf un&l&htlY. trouble
.. rue. ......... or 1ntU00Us In one conleD ean. in another. be. 
oomdy, dff.CWal. convauent, and ~ 

In RDmance ~ ~ Is no won! per PC rar -.ecl The 
Fn:ndI.aalIlhem "",,"e r e, I .. ' "badhel'bll"«.bec:a'1K ~ 
IlaeIfAp"""lfloolJy-.".... ~iP "In Sla\1c Ia",,"g 
....,., .. 1b'M'en t.I:>qr are ~ Imow,. as 5CJmI¥l!raUQ. or 
"rubbailh ar-."« _1iImpIy. In lhe lilnCloar, .. .-nwak. aD 

"pltheuqut.,.km. to nudnik. which c:tw...ct~ a hllll"ID beIn« 
u. die ... ".., boo'C. 
SpanlIb~, who 8peDed bema -,th.""7: couJd I"O:fet to. 

2 
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...,,-ant (;allfornlan pla.nt 0I1hc: mini family u ),IerOO buena (good 
be:f'bII; ..mc:reu catlb-nian tsr -bruahea. ... ....,n as a Me>dean 01]
peJdIt>A planl. ftn: IIf!riJcu: at:ltUl:W (..unlly herbat, and ....mua 
SoUIh Ame_ ~ apeeb:i1Wa oould be jIeriIas SQC7'Qdaa 1 ... _ ""' ........ 

When the conquJatadon ~. thc:y found rIII~ 1ndI
_ c:ulUYlUni and c::ann, Sol- all m&nnr7 01 wild plant&. uatn& 
them i:U" both food and medk:Ii." not onJy rw their -' bodIea • 
bu. to nourtab and reYIY'e tm IOd. Interplanlin& thew 1I'Ith d&
o I" 'ted cropI to tncreaao. thetr ~ Tbc wq:tta1Iy_~ 
pbistie&~ ~ wetnt beana, com. IIQUUbea. and pumpkW 
~ aide t,t side WIth .mal to tbaD appeared to be toeaUy 
uaeleaa companlon.. dubbed lhe _-pr-odu~ offendera 
_] • word YpCudy ~ a ac .... 01 moral dt"'.'It,t. 
Gatn& by the .... blkhed .tandarda 01 Tbcrtan qrW:uItun. t.I:>qr 
pracbc:d that the "bad" weco. at.Md be rvoted out and burned.. 
lin ~ to It:it¥e the Idds .. bart u the ..-01 their ptm ...-
.I~ \DD1t • c11Ift:rent p"th. Mlrwytnc tm 1t\e1'lU~ to dis 

cgw;rwtld ~ oo~ wtnler-1\aJ'dy ar- Sjl II, WIth 
pxI ~. pn:IdUot'tlori reeonSa. Conwltlna tm Plant In~ 
Cen= In Pullman. Wal.lUntton ... to which rdlitn'U 01 hIch
yteIdIn.g pliulta from all anw.and the 'II'OI1d mllhl be ~ 010:
pe:tb .... ,tallon. be m:etved. 10 tIIIo ~1DCIlI. 4.300aox 'mao 
.n oIwhkh he planted, • .elI In a 11u'(:e.~ row. 

In a aevcraI'yeara-1Dn& U1al. he!itllled on two Dr the _ pr'CQI' 

1!ItJ>&. Tbc ftrst was asanl wild l)'C. a nauvt of SIberia and north 
eut AlIa. wllh Ieed headl twdve to JOurtcen Inclle& IDn&. which 
had been pmcd by Ofonaru- Khan WhDac: MOI1fIoOI caYPl1y ~ 
can1ed II with them on their alml*lgna 01 eonqueel ahoo!It all 
the ~ 10 the Balik: &a and the MralU 01 tm Boaphorua. 

n.. aecund wu Eutem pmma aram. with .uu'\1ln&IY high 27 
peftft\1 p1)tein-.rontent ~ thai eould be ....... pped: like rom. 
madoe Into lamaa « Mad. or l>aed .. an eapedally t1ch anJmaI .... 

l.ooklnc to o;:()m'(:f1 lOrJhum. a tropical Old-World p-aM eJmI11r 
to Indlan tom. from a eoId abIion1nc plant Into Dill: IhIit wu 
wtnu.r.1cMn&. hi: uo d one \'Plkty with IU OKqhwo «JUaIn. 
tbe """WywtedyJohnaon ~ 10 produo::e WI. ..... If. tbI'Ct 
oIwb1rJlllUn1ved the harah ~wtnlt!" to be 'lOt sed Into a 
-.aittdh. vnerauon 011.500 ~ 450 01 wblch IUadc: 
It through the -mlt!"_ CurTmlly he Is wvr1I1n& to Ilnd out II" his 
Dewty-ttNled vqet.al apretmena can be I!ilk1y prapqaltd or 
'IOtattber their -. ~be.IO~ ~ uto Ie... it . """'. 
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SUJl anothn" praltIe apedmell ~ ~ by lhor: Land. 
as J ... k ... ·• In"'''"e .. c:aJIed for.toort. ... M Jletttlil pmtdn 
1ll1noaI8un(IleIIower ~.8zIn.a; legume. wtUch ...... ut...tW1'>J 
1\.11 own ~ and .. pr\Ilrd roo- 1\.11 toeed by qu.aU and WIld lur 
~. thus .uuestull lUi pottnU&l e.u:ellence .. pouIay fr:cd. 
J..,.....,." •• youna III Interne who _ to work at tbr. Land ctw1nA 
one orll1Ol'e Ibny. thJft '""" ~ _III. had &In:ady ealll:n 
II to bIrtlldiIy caka. P!dlmJnar)r extr'lIpalIItians "'M II IJW on.. 
aupertar Mntn may yIdd .. much .. 3,000 pounds allCe:l per 
..n . ....tMftu 3O-buahd pcr·aere ~I produceII.uy 1.800 .......... 
Of~ ' UenpoolhlC atndIdaIu.. which ""PP ~ 
~ by "'''"PI MIUnJIy bert. ldal toxic .oo.w.ca from 
tbdr ruoh. J....aon hils sdtctul, __ I expeccanLly .... '. 
ful. .... _b.n~. 

""bat _'re aftn-. In all db1 ow..ut IalIe rear- ot •• d 
-"-' aid JK~" .~ not Ju« pntNIlala per lie. but peranl!.· 
ala tbal can thme amana otber pi.antl .., .. to take ~ of 
tbr. natural Jntq:rttln wtI.hln a complete .,..urn.' 

To (IClat tbr. hfan attbla 1*""*"" John PIper. one alJa<:ban" 
)'OUl1I plant~ hu. OQ a lnI I at the tMld·. c.biwdy 
un .... o,", prab1f. dipped ~·around ponJona of au ~ myr1ad 
plantl to dctrnnIne tbr. raUo of·IJUa·.,...· to ·~IDe·_· to 
'aun/lowcr,1'amJly neM' to oc.l1a" .~. In tbr. whole bIornpM. 

ThIa lIludy, 11 • baped. will revul be&t-bd omMelLlltiona 01 pLaotll 
for meelfnA whal J~ c:aIla -thor: expectatIOn of tbr. Land,' the 
Important m&Il1 Fa! beIn& 10 lind the appropl1&,e milia WI can 
grow ha.r'InonI<>uaI and producttYdy. 

To date, uu..-.-reb hu laid bate...mua ne....r.bdi:ore· 
<:OJ\SIdend 1lnIID\II~ and curlollmea lf9undleflollru". b 1nIItanec. 
Is planled ~Idy from ItII natul1Jl nclghbonl, 11 Is found to be 
prone to ,spIuh borne fun&ua btm:Ibarded from the Gl1Ib below 
0010 the UlI(t.:r-.:if: 01 Ita leave.. wblc:h are atUlCllll:d and pruned 
from the bouom up by tbr. fu.np.I .InknJon. '"Ibe UI\.IIl.l reartktn 
01 pIam. biwdua to aJCIt a sttu.tIon. - J.uon lIo'1it:aIJyeqela l lW!, 
..... to launch In.., a eevm-year, hI&hlY ~ pI'08JatD '" bmr:d 
n:slIWlU to thaI partIc:uIaJ" plthofen mtn the plant-. tylng up 
the aavIca oI,whoIe aewol..,,,,lIl:UU and p\Ilm teDders. BuL 
.tten IllY pmpIe had a ~ look at our native pnlrW to ..,., IxJoof 
Bund'rl' Aa, were ~ tn oawnJ condltlona. tbty...,.., bund 
compktdy he olthe u~ ~ beeauee tbr. Ultln:g:raM1 
..... t ..... To'uldlnl tbem ab~ the bombardln& ralndrop 
~ to wblcb th plan" were naturally reel'IM« and thus 

prot ...... "' the ~ from atl.llCk. 
'So wbac" eI1:ar. In the line ~, IIIIJW planl eprda .... " 

2 
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... ..oIunl«r to be 'h1!roeI' tn a needlee- t.IU~, whUe tn the tote
oPd \lot)' QlI\. with far lee- tnYadD. take Mh'anta&e 01 nal...,,', 
wII(ktP110 ~ east.Iy and COIItJea&b', '" ~ 0PUn0ue 
thtGt. nu.Uluauatee theekpna: oIborUcuhurai YI~ II 
~ up the dtftietalct betatal a Mtural ,""plt::lily to natM: 
praJr'e& end ._ ........ """10 man'lIl!O-Cded -.:tmdl!lc:' 'S4W..:h.-

Tbe aaIkk:s( aide ol JWm\Jelh-<:entwy~..." .. to Jack. 
..... n. hIrrIng I.te«m>t oou-operatkJn&J and lU>du" ......... tiona!. 
..ttIt the il1Ode, u lir.nner loIin& the IlltIllty to '1ooIt.' thai was CIIm
_ 10 allY nIDf:teoeIlth·cenlllry natUS'alltlt. 

-AgrIc:I.tIt..." '- bem IUbjeelt'd In Ita oftll':fl 00i ..... 1 re-
~ to a IIind ol mJllt.ry .\lltud!e thai p'hades I'HrIlldt e'I" 

erywhef'c ..... Ithude wl_U.lt8elfwltb......".ced CDlctpta of 
6' t ..... OurtradlUooalIdf:l! 01 ..... _ to lind flttOOw. abazt 
do1llniJ .....rn-(JUI land to culU..a1e 'IfrIInaI pUturt, Ia pU1 01 tbr. 
..., .,,-.mcwne. But tl_ bad Iook.td .1 the land u • nUl1urtn& _!tn"." the RuMIam did, -1IIIIh1 ha~ aeen thai true apt. 
c:uh:ural fm:dalLU" ntIt tiftctom to "', buI flced01u 10 atq. Wllal 
Sm:r wan and tJ .... dcaI eradileatlan 0I~ hIM: 10 C I •• , .. 
that they both 111m at pul!ln&. bIDwtordllO the pIanrt. ~ do 
much _ to pn>\f:Ct the IGII than 10 harm It,-

When Wee Jaclleon ch~ aya at,. l..and i:nIIUtule, ~·re 
out to .. ~ the wor1d from aID and death.' he .. only hall" iI:Iddtn&
ib!P: fact thai hltldcu of lIupplanUn& c:onvcntJonal annual 8J1Iln 
crops with ~nnIa.I ahema~ rona eaunter to 111011 of what 
bas '-" "UJhI i:lr deoadea tn 1It111e agr1ICu1lura1 l'OIkgt:!! Ie to 
him a &Ure • be .. onto !IOmf:Ihlnc rul. 

Sptllllln« " the Sallna Counay Pannera Unloll. J1ckllM rIdI 
cuJed ~ audience for weartnc tbr.Ir &Illy "*" cd cal» advHtWng 
\he> pmdUCta o(!loe1r CO<"pOf1Itc ct.emk:al 1IVf:rioroa. compoutng 
Ihcw 10 110 many mtdleYallerl .. 

Jackaon hat no tUualonIlhal hili pro&rant can produce rapid 
reaulla. "What _'re IfYtnIIO do,' he.ays, - III bulld • II)'Illphony 
Dftbeslnl from eaa!ch, Ttt.en _ have to persuade an 1I,p1cul.. 
na..llJncoln Center or • Covftil Garden to -=hcdulc lUi pl'mlla'e 
~. 1bat', IJOlnI to !alu! al leal a couple ol tltcedoos 
~'ye tpt I \r'emImdoueJOO ahtAd.' 

lIb &knd and qJk'ultural ~, WendeD 8cny, co-..... 
thew .uhJ,t:bon 01 MeeUtcr 1Jw:~' ;pH "'1"'\.11 q/Ihe Lwtd.. c:aI 
Iection of ....,. on ..... ta1nabIe 'CJ1CUl1un: and IllCWafdIIhlp, 
e'i ••• " IJW IIndIn& COI"a " to . ~'a fdeaa amDrttI the ~ 
~ fanners tn tbr. corn and ~t beIta 'Who pmbIe on 
thr ever-lhIfbng.cratn tote-bondIlalUl uf>b:lll1Uk. 

&1 Gan.h y~ eneutm dtrector of MaIyIIUld'a 10m 
tuto. for AlternatM ~Iure, Ihlnka thai __ 350,000 farm 



lilt _"IbtSoi 
ttl ~ annual aaleoI boueen 8&0.000 and 8100.000 DC· 
cupylng a nk'br. br:rwecn hobby !anna and IP&Jlt apceadII-w1lI ~ 
open ... new ~ ..x:h .. Jac:aon:. becau8e oIlhdr dell 
peal", ~ ... CUIUltU. 

Rkbard HarwI)od. deputy dtrKlOr 01 W\nrodII; Inwnatlonal. a 
dueiuplllan In8UtUII: 'II"IUl1I'(fiU. Inlereata. IA CO'a1 _ aarJ

guInI!. He taIka oJ U'pIadn& uauaI annual cueal ~ with un 
uauaI po:rmnlala In a -d«wIe« !eM. - pw.1dtf\& Jad<eon .. In· 
~u ran br: InMltuUonalIaed by RIOdn& tbem In a nalb.oo1do! 
nmoonoJprlvateandpemmental pi F •• waperta.. 

ku;iodb-lg to Char1N A. f"ru1c». ......... 1) P' F • at the 
U~IJ" oJ NebruIIa. who • InttoclucSna no:w Idoeu Ieai .Iiitd al 
RI;obrrt Ar:oaaloe' • .........at oentn In ~ ibis trend 1M 
....... way. Ir 81). the: r-millu oJ ...... le·a. 81) eeoocidaJly dft1mat"' 
IIInce the ftnI ~ \andIol&S In Ama1ca. IDiG' J« be leboo-u 10 
play lhdr ..... In a _ and &tOile qJ1 prKtSCe tluot .. truly 

""'-Wbereu ~ and pIl&tIma. ~ :2:1.,."""'d .. Ibty u -
rt¥ed tn t.be. New Woc1d. ad """'" ~ ~ .-bel "" they 
appe:arm. bqIntm>a the p.' I a ddIIlIta_ oIluDtr1ca·.pu.1CIIt 
aMeL Ita aoIl the: .kllt,.. tho!y had ew:r ~ the ma.Io!:m u...,..· 
like t.be.lT Indian tvw;kn. ....,. yd. bttn& bKk _ 10 .,..xw~ .. ""-An mHchlCncd mind on the hI'aIlhy roLe ot.. I. Pto! • 
Joaepb eo.:.n.-.• W\ddy travrltd OI<lahoxtw!IIOIl_nllltt. 
who \learned much from thr Indktna and baa WTlIlUi II:XtI!:Il8M:Iy 
QiI the UIiie and funcUo .... oJ'IO'fltda. In p&rtkuIar In w-ts. Guard
UIIIqfclwSoll.. poIntaout i.halby lOrql!"rardcnm Into the sub-
1100 I1ke ~ sra- wo:rda. wI!h do:rp-dMrtg roota. brtng to 
the ...... fac:e ele"".,flU be)<ond the ~ or _ euluntrd c:ropa. 

They alIIO pump up moIalurt. ratslna It by c:a.pIllaty ac:uon aIonfI 
the m!ka-\OI1' aurfac:e d lhrlr root ayttrma. btuIt1n& up hard
pan In InIaU'eIW:d aolla lhIot can ..... &om an tnc:h or two to 
aeweral fi::et do:rp betwoeen the aurfaoe oJ the. JI'UUild and Ita IoweT 
fIlr.lUl. II .. the. -ro.' wliqur .bIlIty. ~ 0/II'er mllknnla· 
Ion& ~ for cc:latc:n.:e: ..,. COCannourr. ""Ui.-k IOod and 
wala" undc:rad-la .... .-Jy ....... made. condItIOaa. to 'rat' their 
way tbnIu&h ......... «"' ..... o:ompac:t'M by 'O'Ii'tue oJ "P"""'l dis-
.aMnII ~ enidM from their pnibIn& roou. 

E><pandln.& on IhllI theme. Ciciocanmurr atteMrIi thaI _ da
II • .... w ~ P'ftI9""'I!Id by man. ~ 10M the.wuyto pmbe 
dftplntotheearth I 1 by thai" wUdrr aI' I ... But. ...... 
....... hu been made In the root n.onnda 01 the ....,.m. c:uhto .. kd 
~ can ilIIow In I! I d. ol....--.-: many norman,. !Ibal 
ioor· ( 1'ne CftIP' will roo. <kq) into lI0II''' a:JtktIUoou an: made' 
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ftCll fDr tbenl. 
pOth (;oo:annOI>rI" and J.d •• on sua. thai one 01 naul.n::·. VllIu

able ...... '- that untdlttcd root 1)'IoI.e .... do brtlrr-nm »_h>g 
~ IhUI when that or II aIn8k plant '-1rtIWn alone.. nn.t tQ 

to ~ 11ft! the ~ roou. 10 8I.Ippon the pWu 10 It ran 
;.u...d hIIJt tQ ~ the poa.,1_ 01 ~ wtIh 118 endJesa 
wJIPl1 oJ enav lOr ~~ bod In the led lllbon.to
n- /lJIICb;r'F _hIM: to be rtgIIlyrt IIalIlkmot>gh IOsWld 
... ~ alraln. Nat COIUiS the ~t n_ 01_ ....... 11 .. the 
bod h...urra. ,..".,... In aIIIe .. lhq pbw thn:Ju&h \.be ..e 6un 
.......,. tndIra In clIIuJIoetn to aknda" threadiL 

Yd. W'ben ~ nI'W ~ bIIvr ruc:hcd tbdr ~ oJ food 
_tedat tbcy cannot ~'- !alii: It up. 1bit _ br: dono: 
i:Ir tbem by the lilly Iffltd)Ie ~Ilcd fOOl 1Wn. whidi pro
tru<k -.Iy frono the MQ" II roo'U roota. 1beK ddlc:ate lib
~ f'OtItkta. vIaIbIe only ...... a _.11( •. an: ~ ahoi't

II¥ed. deoeJutAn& on the .1*. IMnC and ctyIn& In qukll~.~."" .. 
...... they Il'-'rtlIOod and "1a" throu&h • tetn-. otII wIiII 
und Inner II ..... Jbeane. Tbe .. tcr atrtam. up ~ root lind 
IItC!m In what Cocannourr c:an.·the ~;J,lrat .. Ien;:ourw In Na
lure.' c:llmbIn& 10 the yr:ry top oJ the IIIIkIl trer$. dq:IoeJUr>g nu
trlt:nts In thr Ietlf Iioc:tooy to be turned Into the ........ wtthout 
wIlIc:h lht:n! would be no humau 1lfr. 1he n:maInlI>g "Ia". tran 
spinel throuCh the nr. mctu!h·UM: atomala. rerurnrd. along 
with px:a. IQ tbe IIl.I1IOaflbetc In an endlrM tMnJ c:ydr. 

Orpnk ranuen point out \.be danfer oJ..u M'un.1Ion wlm 
IO;I1uble c:hc:mIc:aIa IlUCh .. NPK. bec:auar the plant. obIIgrd to 
IUdt up "'0:0" to ~. and normaIb' Klrc:tM:.1n wbIi( II wIIthea 
III d:lellltean:t abIoofb. cannot II<nerI ouli.be rxc:rN Ion1red dlri1ll 
~ and !hua beu:A115 ~ 1II'I\.h an InIbaJanct: whlclJ.. I.hou&h 
" may c:aUIIiC It 10 grow Iilal lI ... d nuah. I'alls to SM= tt. anti thoIIe 
who rat 11. \be baIaooed null1enta they need. 

And the rootJc:u. ability 10 funrtlon d!Ic:Imtly. w--tna up sub
~ from thr lOll. equally drptnda trI \be MIll'. c:ondtU(n. They 
cannot do 10 ... the aonb IIIc:b .utlablr 1100. c:aU5log U to be too 
a.tnPKI. or too 1cooR. aIiJrdtc" no aupport. NCII' can the IIXItIets 
drvrlop In..e 0.1.100 we1. 100 dry.« 100 t'OId. 

Hence the ~ 0I~. 1M wted. break up the:..:IIl 
WIUltbrlr OW!! i"OOt4. Oylna. they btq.-th 10 the MIll the IIIxr 01 
I.hrtr hodIra. 'b001l" \.be han:I ~~. the lowe AID 8rm.. 
Andan_ecde &omIJtm/\owoenIOc:&ipl:l_,' bdpmalc.l:tbr 
-V. best 1'erUllm-. rtlhrr .. oompcilll or wbrn turned _It; 
mm \.be 1and.1idd:In&. In '*'<t) ......... _Ie: and IdIurtr: i;orao:a 

~"" ..... 
Anna ~ Kumma-, In Tho! Roll! Q(M'eects In ~ 



I~ s..:-",,,,W 
dw! I'IafIu a.us.1anda. adds VI .un.:.t metaphysical o:tlmenalon, 
PQlnt1n& out that. ~ II 001 ilr Ole am&tI\IettVe ~ of tor\'<n! 
Impoount pMtUre~. the lui. wtld II1'&M puture arelUlln tho: 
Untted S"'" ~ the Oeer IUId the bull'alo [QIImrd-would 
today ~ .. IJarnn lUI ~rt. Weed JJVWI.h. abe tay$ . .. VlIaI 1.0 
the ~ of ~ 1.0 Iaftd where the .... hM bcal -..!y 
thInnecl throu&b ~ sheel m.IOn. or a Ion& pn10d of -When .hulM! r...nar. IdIS the ...... tt cannot rome IMd< 11> 
,ellba1ze the ..u with I~ a-n roota. II fIl\q( wall £Dr tbo: _ 
roou.. like. ,.........n lOr the ~tre. or MnoR spII1ts for the devu. 
11> unIodI: the tJttIl .0&1. IUId lben tlU b wtdt the !!Ibn- m tbdc 
IIoo:ba to n ,bU.h poro.uy. 1lIe p... ONly ..... oar ... KW"

ftlII .. But ~ the ~ do not drIvf: OUt the ....... 
They only Jitl the.,11 rudy for the ....... to come bw:S. 0nM baJo 
the JIO'II'U" to roul ~ who:n (o ndliJorw ...., r1&ht ror the mum 
m"...... Once the..u .. rich 1ft 1'RIu-. sra-domInate the w< k 

Tbat lhta could happcn by f;~. wlthoul the Illd of..,...., 
~ IntuU.. .. clearly a nDtIon .. Umtt«l .. ...., the IICad 
rmia thai ha¥oe ~ to atb-.a1~ 10 It. 

WIld ~ .u oootaln ~ many oIwt1ldl ...., ron.tantIy 
!IhII\lDg about. tmpu"cept1b1y tmprowtna weak ~ 110 the ........ 
can..:ome bKk Nronf, and bulthy. Some weeds e¥'CIl ~ 
epedaI"""" thai can lie dcoc'mPIl OOU IDnI ~rtOOIo oftlmo:. ~ 
thoug):o $p'OUI1I'\I aondIlioN appur 10 be ucdlenl. watUn& (o-r 
wbrn !My ONly be n«ded. In thla w.y -Mtu~- mInoculousIy 
maUe ~ no IIttUatlon can IlrIte ..t1ere >"&I1eUetI of ~ ...., 
not • ...nat)Ie and rady to II' 1.0 work .. nec:eMlty t:all& Only 
when the land hM been oompleldy peeled by uoRIn 01' toWly 
pabon«! by chemlall8 will the"' be no ftedll. And IhIII hM hap
peno:d by me h.a.nd olman untIl hall me WeIll .. de&en. 

PrnlI:ooaor Coc:aI1nomr" o:on"'~ thai the Moue 18_ apply to 
tan go'UII rtfPi:ooW. and lh.a.1 the duet alonna oIJIadI>oon'. Midwo:al 
can be prevmtecl In IIuJe one •• ,rt by the conecl UlM! or pIol1os 

auch .. mU\I;Von~l. ~. I.omblcwecda. and othrn. 
..tudI the not ~ 

~. 

2 

• 

... 

....... " ...... 501 

-- . "oone'tl .... ted a'OpL 
_ nuU1Uoue than !he waln"tlUecI 

tho: MIaI'. I2&Iad bua: n can be 
to IUle .... tlt 

are hlgJlly nutrtuoua. and 
or .. lUlln8a rae ptea. And 

txttIlenl pl'l'8elVe&. 
~ .... 11Id beIlc'vI: thaI. III pre·q.o1cuJluraI~. man'. o:hoIc:e 

01 bodIo. tndudins w ... t ...., now called ~ ..... truly awe-
-. In aouthtm A1i1ca'. K.aIah&rI DeIe't. _ of the ........ 
butpI~ ~t. 011 eartb. the ~ Kuna butbmen. 
QOed Ul thaI WUb:1and by tr1bet Invadtn&from!he north. oaakc: . 
........ rqularmealson noaathan dghty ·ftwwlld ~ 
~ ~ wttln& ~ on lJ>c, \eM than • doIm klD<b ol planta 
lhat today IIIoIllo:£ up • tun \Jucoe~ of the ctot-J dkt. 
~ .. ~ .. mqJem. by the: ~-aoutaned 'Wblte-rol 
~ ..tvtaon aI"Su>u1 Conea. "1DoIdn& OUI ~ ~ PKlftc rr.... 
hte·PQk In ~"IXIUld. bad Ih<y IOnJI.><&.lnklrm u.of-..y 



-'1IeIoIQ 10 our lIW abun 
dant JPQWth takeI; 1ft' d the poIDlbi 
...... kI thnD. Aa aTOfa. they tdI • 
slknl.u.y fuD at ~ CUIOtl'1ln& the flner IOrceot tlu'Ough 
wtDch nat~ hdpI..,u., by baIandni and healln&-

The .......... 01 pIanlI IIUdI .. tile fun&! Ihat produce molds 
~ long un.· ........... YOI' etntur1a the common ...... pnddI. 
ttum. .,_hC_ bI"owI. u-. ~rooo. and ~~. 

P"'. at bra. ...... wambI& UIIII «" .' ~ ,ftWn8 ald. 
randd.orbdni..-m In ~tnauIlk:tmtlycool to.-· 
IIUVe ~ and ~ ~. But wtInl. ju8t before "''brId 
War IL IU .... ~ tIddI wen: (tIKooaed 10 produc:Ir powuful 
amINo"'" apm.a .,*,obeoJ tudl u o:;xd. It paduatec111l ........ 
t')'ft from tt. ~ rvIe III mold. 10 that at ~ 

Ukc: molds. ~ ..... bodI ....... t:n at decay and .......mJ epc-
m" .... ~ trtumphandy pI: . ... unc In CII"ruIIIIItan ~ 
cuJtlYated plana. ~ UIn:Iugb OI:I'IlurieII at hWlWl protec
don and breeding. fall 10 .uN! up I,p1IlM. natwt:'. odd c:apo1ca. 
1belr pec:ullatltla allow them to be da ~ WID thlft m¥lr 
group&. the lint aI which IndIOl'oe. ~ ~ In the .. L1. 
I! Imlbraca auch IIP«IQ ....... JuIeeCl .,rrda: dodla. coane 
kIrI«--taprooted memben althe bur:l<wtw.1 r...mny. OngmeafLady'a 
Thumb and the Ilof'xtalle .v.ted 10 fI:rna. 1beaot an: the best 
~tlntls of aD. lOr they provide wamLnp .. to when ~ !'or 
the bad ~ In 11011. the acidity bel.., 6ue 101..:11: 01 aulIIc:Ienl alr, 
wa~ atandln& In the upper .url'ate lay'tr. tnaufftc:knl dl'lllnqle. 
~ofacld kttlll.er and. Il100IM ImpostaiU olall, 1ocfrq{1u_. 

Even wtw.r!: lOlls are wlderl&ln with natural •• """'tone. as In 
Kentucky'_ fanlOUll ·f:llue·,.....· eountry. aCI(1 ·lo\.1ngwoeede ~ 
thr1ve becaUK the top ..... 1IOlI1wI been (k:LLnxd through unbal
anecd cultlvallon, as when 8JaIn Is tOO ~ sown -.1u.out 

~-. 
To the KCOnd m-.Jor JroUp UIIII n:vW austjonntJtlonor IKwd 

pan 10 eoII8. bdoog IIdd mwo..ro. hone Del.tR, tIIGrlIIn!I tJocy. 
quad< graM. p ...... ppIe.--:t ... -.11 as a and camomllee 
The eondItIone lOr tbdr redoImt JI'I'WUI1nducIe woet UlI~ 
up by pIowln&. 01' an ~ ol potMh. 

1be thIn:I ...... p. 1Ike Good KbI& \IoIenc'rI" , treAdln& In man· ... 
not naluno' ... q.. often spracM out ~ he ... dIawttxd 
~ Ihr1\1nc on ~ ...... .,.... and ~ produas dhls 
c:uhtntton-atmalons.. ult~. InIO man'. artlIIdaoIIy-Cl"eIIied. 
realm.. lbeM Include p .... uo.an.. e:1\Jek.c .. buttm:Up5. c\a.l:Ide-

....... Co II IIhhtSoil I7l 
..... Dd-Ues . ....uowa. .. well ulmlb·. quarten. prl*II1lJe: kllot 
weed, t:aJ'PC'~. prklLb' Ie'ItUtt. and 00IIlIID0n hoc:nhound. 

Wted=I oll.be ~ famUy _ one 0I1he .....".. SIgN or lAck or 
~unol.ttentlon 10 del.all and 1M"fIk1ent NltlYatlon. Mcm
befS oll.be uor.uaJty ~ IegU!DI: I'auuly, also unf&lrlr tenned _ oiL-pnkr u,tIt.~. OI'omawt.e poor..u. and thoec: 01 
the pnk IIamDy ~ cravcUy earth 01' IItItJ» aIoD« ~ 
OIlbe~oI-'- when: they e8labUsb. 'bortkrlIne- c:ultun: 
tit,. ...... c:uhlYaled and uncuIttYt.ltd ... ture 

wt:ed!s, -.ys I'fdfl"er. arc cIIetary gtulwn. whlL'h. If offend • iuD 
....u 01 ..... wIlItp fOr thoec: earcfulIy baed and man~ rather 
thUI thdr natunli hilbtUU u U ulUl)' bo<t ublt1II: will: IP fOr. 
brundI 01 opukntly varied ~ .. ther than • bowt 01 a.tmeal. 

TO MCUaIdy dI:!«t the poope:tUes 01. fP'Vm.oS ft .. neca 
-'Y. be ~ 10 JudF by the; ~ 01 ... ~ group 01 
..-Js rather than 01 ..... bldMdual. Should ......,. dIIItInet 
!IJI:IU~ ol "'WIld""" pa.m. begin ... tnv.1IIOIl Into IlDy IUft where 
tJ>o::I b..-e preotIousIy been ~I-W 1arJ:e:. ~ fern caIIed 
biGdwL ~ 10 mJnct--1hI8 .. _.un.1IICIl oldo:dlne In lOlls. 

In lbe ~ olh18 book I'ftlikr poo.*- ..... KUlUnt 01 whIIl each 
....:I .,...,.,. -ro amonc four h~ ...neue. can IclI Ihe PI 
dtm:r and fa.nner, But Ilei;n entmna into U1IS del.allcd ~. 
'*>rI. Ix uys pointedly: "tf)'OU am 10 IIIIten 10 tbt: aslIOlS na 
tuTr. ~ In produc:Ulf, ~ undu extnm..b' di1knnt con 
dlliDna ol_Ua. cItmIttea. and IlItIhoda of ruIUYaUOn. then )'OU 
wm haY!: made )'OUr n .. atc-p In the mOIl! Impoounl co:nblll 
qatnst them; 10 put them when: theybdon&lU1d keqI tbenlP'R)' 
~ when! they do not beJonI. -

f"tn centur1ee If not mllknnla the ~ oIthe SOuth Amelican 
Jungles n.vc known. Jut! .. do Ihe eoph18uca!ed ~. ol the 
IlIbcontlnent oI"tndla; wtth thdr <\YUrvedlc wtadom. thall lor evuy 
human IlIlment then! w.u .... IUBlty If"OWUl& pilUIl, .. oftcon u 
not. IlIiI.IdIH1Iy lIlbeled. weed. "- rut .. _ cte.1IOy Ihetr nalu 
no.] hIIbImt. ... one by one, UlClr ~ will vani$h.. pcmape 
i>revcr. from Ihe pIanU. 

In hls m¥I'>I. Pfdffcr enjlltna u, aJway. 10 ,etnmlbl:'l' tbat when
~ ~ ,""". they apeak out to UL and thlIt ~ thI:y 
Bourt.h poIlUNW1y .lJunduttly, they tndbll: not thdr r..u...", 
but !IWl' .. ~ ..-emany. manydynamlc planmallled~, · 
says PrcIfTa'. -0., out In the ftcJdII and dIIIcoow fOr yowadI" '-
bcnIan thdr pooP'" tIao can 1xf' 
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ICICLES IN 

THE GREENHOUSE 

,... JWlIC&lIy con1lIcUn& ttIeor1s about an 
tmpmdtnc Iahlft haw: polaJ'\&Ied the DOUIltJ'y". -opena
lnID rtval campa. ~ c:IalmIo thai the planet IS pwlua1Iy wann
tng. with rID ImIDf(bate--thou&h evmtu&lty ~ to 
maniI:lnd; the (lthrr dainIe that tho:': planet. IS ooolln&- Pladn& us 
In tn~t peril of anomcr 1ft ..,. WIth all the COIlIIeQUCIlOIS of 
such • dIAutcr. iI:nown and unkrloofrm. 80th Khoola bIaItlr; the 
sltuatlon an what they call the ~ (.I!Ii!o:t. 

The. notion WU nr. prol c1 In 1861 by Irdand'. rmowned 
nanmal phIs.:.opher.John 1)ndaJJ. tIrbm be ~tcd that tn
~ "",wxunuc.n. of carbon dl!pdde (00211Jl ourlllmO&pbeTe 
mlght ~y raIK aurlao!: all' ~ encJIIjIh '" C&llIe • 
prublrm. Whm <XWll 011. and natural ... lin burned. the two 
prtndpal oomblWion produaa an: water vapor and carboo dlcx· 
Ide. abow half at which mDUn tn the .~; u both an: 
lBnlIpAJa\t. !bey auo... the MlIl .. ....,. '" pua ~ '" ean.b. 
but tnp the ~ed heat. .. In a ~ 

I'nIponmu of the warmIn& trend. 8lIppoi ted by omctallP""C"'
rami .... news. and widely ... pc:cted by tho:': media. maintain thai 
n.Ln& It:\ICl5 at catbon .tt:.'Aie tn the ~ moetIy pr0-
duced by the bI.ImlnI of ro.u fuda. lin creallnC hot_. u.ppm 
.t the equator that thnwt .... to e-__ the let c.p. to mdt.. 

New Yeri: CtU-. !hoy ~. wtl1 _,~ rtak bt!Ine; not oo_.u~"~ 
.,.un by. mile at ICC." It _ twctwc thousand,.........,. but 

'" 

IndnllllbrliL" ... _ In 
bd08..,bjected 1.0 the ~lImateof YUrt audu'dlllk. Ita strecta o:qI.-IIy 
canal''''' by • _ rtaIn& ~ In tho!: C'OW$Ol at the tomIn& 
cea1ury It lal!atimllied lhal the rUe or. ... Icvd IOIlowIn& the !hI 
leo: .,., pioc:eakd .1 the Folk: rate of about • ~ per ttnlury. 
WI\II the threat far otr, rID atr'Onf. COWltenIIt!UUrUI ~ been 
<XJP1cmplated by. ~mk:&IIy t'OIIlnIIIed "labllelm-:nL otheT 
than--W'tD rct:entJy-¥acuc talk ol jp'1IoduatIy ~ ball fuel 
... '''''pIlon. Now. with the Ihrnt 10 htunal1lty of ~. of 
dr'IIUIha. ........ 1 ~ and ~ famine. the prvbIcm 
... bqfun 1.0 be taken more~. though many C:t;mIpanIt:s 
.....,e apInat bold lICUon for re.r of the tulI_ bl!rdI.hI~ It 
udlhl ~ ........ to thrm. 

1bt: cooMnt a<t< ...... tea. moalb' tenured prol'euora 01 dlalatol 
., and ~lOIoO'. maintain. quite to the coobar}', thai 
the ..... u ....... 1I·. poiIItbt .. b&atd on IlWIrqualely po.., ."'"""" 
CUDJIUIU' ... odd. lhatloeatte OUI c:rtUcal data. 1IUCh .. eIoud wru. 
ani an: potItQlly mottYaled to prvtect oonttnued burnlDc of 1Oa....... 

To Ihac clIma,.."..tl. the Ihmll II; not wanuIrl& bu, CoIiICIIIn&: 
the ~ e1Jcu. wttDc It IkIta tncrcaK WlII'llIIniat the equa 
tor. baa ... ~ and mueh more dangcrouI; dkl o/-bn& 
up mobt\In! In the lTOpIca. In '-\I}' douds. thIa tIlOW.un= iii pnJ

peDed by ~ wtnda to.ard the poIea ...-bere II eandcnaee 
Into IItKIW to CIlUM more coolin&-

In the: I~ SlrOccqe StmP'On. then Dlrtcaor-oftbe Br1tlah 
MUoeoroIogIcal 0fIkc. dcaerfbcd what he called the "",1ef0ll Cfra.I. 
IaUat pcuu:m of the: wtnda. wtII:reby air heated In IhI: trOpical and 
subtropical ~ r1Iocs to. hl3h altitude. where It IS IJIoOIO'ed by 
the dl:fJerenUalln prcuun: Iowan! the poles. there to booI. .I>tked 
baclt to the aurr.:t: of lhe earth bJ thI: u;pat1aC of roJd _. 
e&uln& a eyt;lIe ~ncm, lncn:aaIn& eatbon dllWdc IIIq» up 1M 
cydc. conUlbutlng more heal 10 thI: WllflII ~. Incrraam, the 
IlIOOUnt of_to" npar taken from the O«l!n, and tncruatna the 
speed with whil;h It iii CIUlkd north and touth. 1bIII oonti'lb\.llr:fl 
to ~ snow OOVU". wlUch itWlur.cturN more cold alr. whk:h 
sInka faslu- and iii earned .1 h.Igto apee(la. AI the __ • h..,., 
masel'S ol hefty told alr ran ofr lhc tee and _ t..lb InIO IhI: 
1lCeanII. wbefl: ctm"UtIII dlsU1bulethc cold around tht: ~ 1br 
~ kd SIm.-on IOthcCldd conr:luaIorI 'that lhc Iut kc 
Ajp: _ not e8\-.:I by • de... oIl101u .-..t!aUon but by an 
Ina-nac:!' as hall bem ttulldtd tn the iut b "' ..... 
A~, cokJi1c" and odOiokw ... that doel! not ... ppOn com

...... 'Ion 002 wudlKo,e.u:I ~ the dath o/clop In c:.oH 

where truman. could walk wwlkcted because the WCI&ht of the 
IIU kept It booI.low knct: Icw:L It lSont: oltbc _ tmponant "'Ft:-



I~ s..... oIIboSoi 
dlents t$ the pLanel'. ~ EIIchanfIed bHwt'ft'1 pW>u II;nd 
anilDals, bel =11l1r -.no;! -. III a fate of hUJ:ldn:dti ofhllllona or 
ton. pc:!' ycu, the ... ~ from and betl» su'wn all life On 
earth • .a ........ It ts kept WIthin IlmIts-wbIch II c:urrmlly ts not. 

By a vark'Iy ofmethocia.lndudIn&~ the "'M .... lr&pped 
In g!.ada.llce. IdcnIJata ha>'lt eatlJDated that III 18eO. III a IQ;s 
1DduMrIalIIe1-'d. CO2 made up bet.=. 2:SO and 290 parts 
JI"I' mUlino ot!.he ~. To monllQr the clear1y Ino:reutnc 
amount ot the gu In the ptl*"ilt a~. a mep".D'InA dr:no. 
.... pIamd atop the Jobuna Loa YOIcau>o In ltawall wtlrn It bas 
......... a n.c from :US ppm In 19M 10 the CUrTmt U1h!Ilcly -""-WdlaWiln that 1)'ndd _ ",,*1 tel about C&lbon dlrnddr c:.L15 
In(Ia ~ dJeet III the eq..wor. "moUrI&" dIma~ In 
the Iale. 19801 8tlIl da'iOtd that the planet .. a wbaIr. ..... I'lOl 

W&rIIl\ni. but cooI1n&. WIth. '- of I ,S de&r'eea CdMua In. "'",,
• Non.bem H~ ~pmitun atnce 1938; that the &re

tic .... exp&ndIna: thai v-tnI &eIIIKII1S """"' tIt.· .. '''n. -,"&;Nib . 
that II:I!Ulons of the earth .. 1nhaIJhang _ ~ by r:troucht; 
and that droughl Ia duo! 10 coolin&. not wanaJn&. c:xaou ~l1IlIa 
pownlally ~-'tuaUon. 

In I'act.. aa,y ~ts. e\W atnce tta ortatn. the M1I'faoe of the 
pI&Det. and thua tta cl1ugte. has been coolin&. -a 10 the 8Iow 
dKayofthe orI&)na.IlnYmtOQ't$~ matrr1a11n lUi core. 
'J'aoelve mllIIon ytUt .. aa:ordIn& 10 thdrcalMllallOI-. the enol
In.& IftChed a point where the ". of I00I:" began. a per10d which 
has iI«Jl • ~ at 1i:Ie .. ot Ina'euIn& tmm,l1iY, F\1nhcrmore, 
68y the dImatoli:Jglt.ts, the ovuall teillpetalun: has bttn f1iWng 
for the Iaat IIIJi: m1lli:nnIA. and u-pedaily durtna the Iut Ibr1y ·bur ,..,. 

ThlI flatly Cl)nlllldlcts the data nI the wannlnjJ i(':IIlpel1Uttre 
experui who. 1<XXII'dtn,g 10 the dlnllltOlo&I&tli. lalllO take InIO .c
oounl the effrect of dqj warmln&o • fiIctoc' quIte dlstlnel from the 
goeoenJ trend. 1bey atU1bute the ann otthe WIl!'fDInI experU to 
dubloua i"OQ1pt.!ter mode .. 

Modem cltinaloIoO, which only bepn to ~ In the mid 
19&111 when a n~ g/ n:8Uf'Chera bteame lnten:litrd In .mat 
IlIt8ht ...... Ialty be happml>1f, In the wortd'a cIJI:na.te. ..... largely 
.parlled by lhe d~r1a of Italian b«'n Pn:Ife-. Ctsanl 
Emillant, bead oldie ~ otOeolofl)o at MlamIl1nIvenIly, 
ptlbllahed In 19M. now ClOrIaIdm:d the IlIIIIk: IlIIOdem COIlullu
UDn 10 dr:ep cllmate ~ 

Studytng -.II. Cf11 ...... ·nsla1own ... ~In cores nI 
-umml cia 18 I liP rn- the CuI( ofMc: ........ £mII1-n! ..... able 
to traoe the ........... hbtDI)' of the planet. FIOI bKII ~ of 
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yean. and produc:In& !he ftnt f1;lIIiI>io: paIconuIln8kal fnuac:=cok. 
.... ,.,.1 he fOund _ a PH .. ton of """" ~t In IIgn. ndI 
_Un~ about a hlll'ldn!d mIlIo:nnIa. with rrlatlvdy Ioboo1 Intcrvm
IIlI per1DdII of 1k:!IlKI&tkln. JaatlnC 1m 10 ~ thouHnd ~ 

'lbe ~ efTect .. ~ OOllbe only factlW' to be n:clr;
oned ...tt.h In !be ~ 01 thJ'n,lrnInl dll .. ter, Ice age. bIn-e. 
bem retununa. like doc:Inoork, e¥ftY 100.000 yura or 1O....tt.h 
ahon Intervt:nIfIIl'e.llpl1~ a.1hr one we haV'lt bem t':I\IOY
tog IIIxe the mythlcal ck:rIlIMl f)l PLato' • ...u...u.. aboul 9.000 
B.C, As mattera atand. warn the "coolin&" cllmatologllia. ""'" 
our Inle~nt I«hnoIofIY ~ P<l'11)Onll at pn:veril _Iher <:ala
cly...mc hoe. whJch OIIOUld wipe: out the belter part of~ hu

-~ 
The earIIeaI IdrntJtlc deKrlptJOn olin .. and their DI1gIn 

.... made: In the nuddio: of the 1ut century by a Scatllab pb"'"o
pher-.:IentJIiI. Jamea CroU. "'00 pooItulated thai their qoo:lIr:al 
~ wu COiltroUed by ~gulMch&n&<S In theearth·.dlIp
ticlIl orbit; the WI olila axIa. and lUi anomalQo.l • .....:.lIo:d "Chan
dIrT'" 0f'IIbbIe_ QuJUIy dt-=n:dlled. the theory ..... only revIo'td In 
the I ~ by the c:onvtndna mathemalkal eaJc:ulaUOOli of a 
Yu&oeIa" ~ MOutln MllarUccMtdl. 'WhIch auPJlOiUd 
Cnrn'. ortgJnal data. 

Mllanlu;wttdl ,,"aUld a COilIInuoua. cbal\IItII n: .. t ....... 1p be
~ ruth .m .un. 111m the e.nh .. orbIl dw!,gln& 1ihaP'" every 
ninety IhousIlnd III one hundred tMo'MrM'I y9I"I. f'roI1I betn& aI· 
_ pel rally dn:uIu. the ortIU IIowty tltc"me.1IJ.&Ilt\Y dlIptl-
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cal. thm aIowIy IIIQ\Ia t.:k to dn:ular. VIll)'Int Ow: sun'. In~ 
slty by all much .. 30 p<,,;~ .. t C>IW the cydt, MIl"nk(l¥1tdl abo 
round _11001. cydeII III the roll. wtIbbk, and thIft of Ow: earth'a 
UIt. one C)'dc .tlIAtna.aIarOk'l!! fnam the Soulhl::m to the North
ern HemIsphere and back CM:I". ptrIOd 01 ~lty-Gnc: thouund ,..,. 
~ eo. ~ mna1necl and h took EmIlIarU'aOJlY8m-__ 

1opc: data rrom deep _ to eon4nn the Croll MllanIlorttch 
IlIfX:han1SIP and Al'OlIIIedima'......, ... to take. better IoCJir; at what 
mlgbt be III ~ b UWL By Fm'H'n!' • ..:cnarIO the pJanet Is 
headlrIt .u.l&ht .. the Ioc~ of a deep, deep ~. 

Dr, John 1tIlb<tc. 01 Bn:fom U~Iy, !hen pnxIuecd a fuel 
naUng pon.ra.yal ot the fAIth'. rHmp'''''''Cr 0ftJ' the 1uI.!!O mtlUon 
yean. .cIdtn& c:bllIIn& deu.flI, to -'-that the end of an Interp
daI pertod can be: aharp.nd 1in_'Ir', Ulndl(,au:d by the maat 
odona IOund In SIbtrIan and Nonb AuWi\Can kc JIIICb. dating 
from \be; laataa h "",,1 ofcc*;ltlbout ~ 1htM.'nrlyaars..
.a qWddy rro.m lha1 ~!hey -""-c~ ~ bund 
N1lI fresh bct.=. thdr ,"til. 

FUrther erida...., __ produoeI:Iln the I~ wbcn P ... , .a~ 

OeorJeJ. Kukla and bb& co-WOI1<en al lhcLamont·Dobcny Geo 
logical Ot.crv.t.tory found thaI ~ depoeoIta ot IDeas' 
1aYtV31 ..... 1CfI d1tI:1na ~ .. ' which & with ~'. ocean 
txmom IlgI.uH to ~ that the Inte~ pca10dt han: un! 
IOrmIy b«n abort reep1les bel;1O.em lon, 1I1aciallaala. .... lhat the 
pre:t'lCnt In~ Is comln& to Ita end, Kukia, EmIlIanI. and 
MlhnkoYItclt aU U)j .otw::nt.cd Crou-. orbital data. 

RD..-:! I() aeuon by the thmlt of lmanlncnl dleaaler. cooltng 
cl1matDloglsta looked to 1ft what mljhl be done. But !hey_", 
hardlyoffthria- mark8 when the wannln& OOUI.ter·lbr:ory ...... OPCII! 

IIlOf'e bmuaht to the lOre, .paubeaded, In aupport otlhe pern
ment and the peUtl-<:bean.lcallnterftt.e, by Dr. Rogu M. ~. 
bead otthc SUlpPIlnaUlullon of~. "nd hili Ger 
IJWI collrque Dr. II. SuI'M-nO relllltlO<l to the fame>us Dr, s..ae. 
bclova:I b,.- <:hfIdrvI, tt>ouch hili noUorw an: c:onsldcn:d "'-et)' bll u_. 

Ren:lle and 5urM .amply dueled oR T)ndaII'. gm:nhouee d 
rect. and by the 1970a managed. wlUI the help of ~mmmi 
funds l .. dU .... lIy pluri(kd by the ~ c:amparues. 10 cn:
ate a .. _leI« bIaa 10 "onhodoo:" AmeI1ean _na: I.CI'II'afd the 
...,.,.,....." 

BUI ... u..e wbo undentood. the cUmat •• "" •• WI'IItng"' 

$ 
k\dIsloo .... eo .. I I" 

~In EenlUanracura. In the 11m majOr c:oaUtlt'keofdlmli"*"""' ..... I al Bn;Jwn Ullwtnlty 10 d!acuaa"" Pn:sem Inler-
" ..... 1· wtkn wW 11 End'?" the: oo>neeneUII of t.l:looK attendln& was 
thal"a.tot-J cl1Il>IIte dW\gl: ~Utulao. ftnIt order mvIronmen
tall-ro·" 
~ -..eft lUued II)' the unlvmlJly 10 the ~IS oIthe 

-'" In ..math ~ were -.med of an Impendlo" ",gIobIII cU· 
.,.dc dbMl£I'· • 
,. years later the IIllematJonal ""'UOn of t..Ulula lOr 

Ad •• w::a:I Stud)' Ilf'lASl held a C'.IIIlferente In Bonn. Vkst Ger
many • ..tndl .talttl in part: "A ....... dlmallc I*ltem Is POW 
WlUgInC. .. Wt belle'o't 1ha!.1hIIf. .. ~. tbrW.t 10 the people 01 
the -'d. The dIrecUOn of the ehanp Indkatee -.JIll' crop fall
urH ....... certaInIy .. 1hln the ~ ... '* urJIt the nations. 
mdMdually and CXIHec:th'd)'. III plan and .::t. to "'Itt h the tech· 
iIIcal -=:111. and poIItlcaI _ to _ 1hiI ~ 10 peace 
..xt .mt.befn&. We red thai the need .. gal and the \lnIe 15 
"""'-. 

By the faD 011973 \be; U.s. Cmu.! Inl~ Agerw:y ob
tatned .uffldenlly b"ebllllb1& Cfkk'~ 10 .~. mec-ttnc III 
&n DIqto 01 the prtndp&Iln~tlptcn 'q;xcaenlln& the...noue 
~ approKha. By the: ... ,cond da,y. ~*' ...... reached 
thai "" gJOO.I dlmallc d\angI: II taIdnI place. and Iha!. ...." will not 
_ .mum 10 the cUmale pattema 01 the ~I pol. " 

In 1975. tlghty·rour dlmllotosJ .... £rom ten fXM.m1i1ca .It~ 
\he ~ Mlaml Conference on lao1opc: CllmalOioCY and Ptlk-oclI. 
-toklCY. cIuIlrttI by pioneer e:llmaloloilM ~ f:mlllani and 
by Notkl laureate Wlllard F. Ubby. III. I;QIUII':IISU' oIlhc conI'u· 
~ the lalter wrote: 1ce qea have bem \be nonoaI (:I)I>dltlorI 
durtng the lui ..",eral mllll()ll years. wlm lemperate: dl .... tes 
rndunn., only S pera:nl 0I1he Ume. •.• Bcc: ..... the glt>beI food 
IlUpPIy depmds pn:maruy on dhnale. CUITnII undentandlIl3 ot 
d!m.ue mual. be vaatly ImPfO""d in order III ~I the ehallenge of 
Iat.WIi,_'.lOod supply_" 

Lalby !hen produced the IIey phrue IIfthl: ~; ~ poP
IIQa the methotIa and ltc:hnlqueII to ..... NMh cUmate hlMory and 
c:.u,- • cooou;. 'd clIiJn II ok ...... 10 do thaL" By IhIa lJbby meanl 
that eonr:emed dtmatotopta. aware thaI an ~ ..,., ...... c:omll1l 
On IUt bad bttn Itudylnc met.hcIct. 10 oITaet III damIIge w1m --..-OI'tbe UWIy ~ pruffered_ 1ndudlng I!Ime ~ 
-... cful*rua. auch .. darkenln& .... 1 pot dII ... oIthe eanh·. sur 

.-tth coal dual or the cw:eana with auancIa oIbIId< pnbpoo
~ flOe ptlu.tt1 by coolln&dlmal~· __ OW pro
PueaJ. ot s.-:e Gtoo.! of CaIIfomJII 10 !.lunch Into orbll III near 
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SpKe • number 01 ... n-rnch_ retlec:tor .,..t=>ll called 
SoId.tas fI;I ~ more aunll&ht onfl;l ~ ~L enou&h fI;I offlOe\ 
the natUlal ~ Slmu., refIecIora. caUed ~IIU. eouId boo; UIOX! 
10 ~ moonJI&ht by .. much .. _ hundm! full _ •• 
aIJowtnC for nlCbtwor1t In q:r1tullure. mullbvpplJl&. and bf:lto:r 
_I U&Jn1na. TIlOu&h what thl& might do 1.0 vital ~ 
rtIyttu:N. not tG mmuon WI~· Sebbalha. remalned. perpler;. "" """,. 

1be Iy8tCm would reqllll"e thouMndII 01 roo:.I<cta 10 ptaa, _ 
1.5 mUIIon ......-n lttJomden 01 reflectora In orblL mNlnl hun
dretia 01 hllHgr,. 01 doUan. Bul Its poponeo,-- da'rMCt the oo.t 
muld ~ be ~ ower the .uty to _ hundred 
years !be Iy8tCm would 1aM~ the ~ ~ 
dI8coiabt 01 anotheI" p,ru,dGn. 

llIal abe prubIem Ia ... and th.u the world '- faca:I wUh a 
de. • '" .. c:a1Mtrophe 01 unptudtJlted PIbal dImenIIone boo; 
c:ame dr:ar frOID r- C1A·toIIdled re-porl$. wbk:b IIUIIIIDartzed !be 
!ldm.t1tk I11enture and ~ thai the: United Slate!I1O";l.I.r.::tng 
• ....:rid 01 ctw... 1be h . -It Study of Olmat •• ,..1 ~ 
aa II Pl!rWrIs 10 Ink''', '"' Ploblbn.: prqIC'M by the 0fIke 01 
Re!tean:b and Ocoeiopn";"'1 for Its 1rIt=-aJ pIanruna ~ 
starldy JON cacnted the ftnd!np and opinions 0I1he dlmatoloJslcal 
community that the world ..... cool,", and that the or:a II:e SF 
waa ImmlnmL Tl1or: 1II'COOd. -POtmU&llmpllc:atlOOa oITrv>da In 
Vo\lr1d PopulalJon. Fooo Producuon.. and Climate. - prqNlred by 
the ~te 0( Intdltgel-.ce. 0ftI0t oJ POUtJcal ~, lidded 
WDdy that 11" the c:ooUnc cnnunUC:fl for -ru dteadea there 
would .!roo .. CltrtaUtly bf: an a~lute &borta,ge 0I1Oo<l. -

But the Iar>&>"", oJthc KCOOO report aIao made It dear that 
lUI drafte ... rea"""" tha, Ihe economk and polltJcaltmpa<:t of a 
mIIJ<Ir cUtn.tIc ahll\;, with Ita promIac: 01 famine and starvatIOn In 
many areas of the world, wu auno.t beyond normal c:amprehen. 
sIon. Boldly, !be anaiyata warned ~ would be ~ 
dNpo:.&.\e wempta on Ihe pan of powerl'ul but hunsry nallon1llO 
get gram any .. y Ihc!y could." The rqJOttmi em1aa&ed a dire 
~. Includlng \ftt: "MasaM:: D11p1IUona, fIOOl"~ t.:ke:I 
by ~ would b«lome a I/Ye taaue. and poIIt.Ic:aI and «Otw;iiiJlc 
-.b!lt'J" would be •• 1 pt:ad.-
Co~R"""~ UM:y concluded thai "til !he poor and pcNIer' ..... 

area.. ~uon would have 10 drop to ~ th.u could be ... p 
porttd.-~ _ theboutwn line. p · 1I .. futu~poIX:y:"The 
plpulauon JON"'*'" would IIIIlft 1~1n the _ "". ' ant faah 
Ion,- By wtlIclI ..... pho>mlem !boy _I FlIOdcIt:+ a cynical but 
handy .".. ... uon 100 both.wvaaon and OiUp:lpUlllIan. 

8y 1977 !he counuy __ be8et by IoU1oua dro .. ,tll_ dear 

k:idn. .. ... Grm~ 1.1 
01 (!O(>IIn&. The premrnult"a answer ...... to pm IIIK1y millIDn 

~..,.-es of land Into productlon, further sUmw.tIn& aaIea of 
~ IiertIt\lIeR. pestlddea. and be.bk:Idc:tI. The reault was a 

1aJ1f' crop oIwhnl and com. But ~ ...... -.crt!yldd __ one 
~ smalIe8t In the hltIOi)' oIlr&J1ruIture. and the nuU1Uona1 
oontV'l !hi: Ie, ~ For 1918--a$ pndIeIed by the CIA and J~ 
JabClUI C""~ (lC>OIIOC·dlrulnirCl-'~ eountry .uti laced • ~..", ..... 

And !hi: druught ...... ap&iJC11nc Ibtrb .. _ the war1d. 5mce 
1976 the dry land fannIna _ In the l/n1led Stale$. whlcll tn
~ ~ North o.kl)ta. and t.ta~ Iilnhu- -'Olb . .... 
tJr;en lOll 1M. ~ 10 wba1_ ~UtaDy labelrd 011 nIne
~tb-CCntUI)' .... a-; ~ "Gn:al Awe.tean DrKrt,." To Iri"Ipote 
~ ~ ~ ..e bdn& pumped dry. adctIn!!I fI;I 
~tlon. wbkh. ..,. the dl .... ''''''I'It. _ been ~ ... 
ooH1I. su>UIll cooIInt 01 u., pIaoet for \he: I..t 6.000~. 

Aboul 4.500 ynno •• ~ and auccuknt 5Ahua. !qIon 
be.., 10 turn InIO • pI;lntkM dtKrt.. Some: 2 .000 years Iaur the 
~ Atner1can de8ct wu ~ on 11$ httla. Simlbor hiooKortIIs 
.. ,!be the bmatlon 01 othu" vat tkIouU .ucb .. the: Cob!. 
_ell In M~-n due 10 «>olin&-

bl 1919 another e>:pIanauon ... gfVuI .... the: eurtot.oa f.,., thaI 
CO'J In the a~ c:autea not only IncteUInC beal .t the: 
~1Dr. bullnci"n$lnico'd at the potc:.. and thlt \be: latt~altu· 
UIon wUI......unuslly predominate. Dr Cleor'8c Kukla and Dr B. 
a-xthUty poubllahed • plJlr'r In NaIUte In whlctl they &bo'<V'Old 
thal::arbon dlnx!(k In the a~ noI ort4/tnpol the 1nfra=I 
WSV'C1ength& rtaInC &om the wrflee ofthc~. thU$ ~ 
the heat: II al80 lUte! ... out the near Infrared wavdul&tha .. they 
t"OIne from the lIun. These are the wa""ltngu.. thlt """-11 the II:e 
and _ . 110= mofI: CO2 III the poles. !DOll: II:e and anaw. 
And atnor the _ and lee ~ 1M I'\':It oIlh1! 4IOlar ~ 
..-muu bIIoelllnlO ..,..,. the JrOWInI_ and II:e an: manu
factl1l1ng ~ WlDUIlta 01 C'OId. 

Already In 1918 the a.IatmJng tno:::~_ In snow m>"tO" dw1ng 
the pa10d 1966 12 ... dJaeuMoId In the workf'lai#M ..::I!:nllBc 
Jaumal: SdeoI<'£O F(II"~)'UIlI the~ thI: fl&ure- far snow 
ftnq ....... _U ~ the pre- 1972 peak. 

FLW!gw IMn& Kaplan thw found I further correlatlon be 
~ ~ mid and the number 01 earthqualH. ThI: colder 
It seta. thI: moo:: ~ '"' flrt. lee and 1If"IOW~ 
an the poles pm. down on the planet. c:aualn& It 10 ~ II !hi. 
-.n. like • bslluon. 1bIe It1.gu"t; the P"' It.-.:I .-..rthqual<e 
!"aula Into aIIppInjJ: troee esnbquakH. 11 sbo QUIleS YOIc:an . 
~u.lly e¥tn o:ta't; ~by~ the moIlen 
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mqma. and c.I.ll$InjJ trupoen.. The colder II ~ and the _ 
&nOW ptelll'lN down on the pUQ. the more mag:m. IS compreseed. 
and VOIc:$nDIr:IIIW:I "p.' 

Wtth the erupuon m the PlnAlubo ¥OIcarIo In the I'hlUppIoaiIn 
mld· L99I • .....u:ate.andtKllC't ~""'cooIed the ct&tn.le In 199'l 
and 1m. aUllheruJ\trthedimateWilJ'lDeCS "papin. Theaver
age aJobaI temper.llun: In I~ .... u hl8ba' than In any yean 
$Ina: record keepilloll btpn a<ouIld 1860. Oladenl all a<ouIld the 
.,.·~e with the UttptlOil of~ 10 mdL 10 ibeAlpe 
!IbXe 1980. 101020 pt<oeUI olthe ...... Inl ... ~voIUJDC' baa 

Iddos •• r. .. 1 _ I I) 

bCCSI- and ",..,..tIo_ ~ rta\Jli. 'rbe 18uh .. atra runofl'ln 
rfft>'S. ~ rtak 0I1\ood1fl&, tnIM>n and rockaIldeL In w..y. 
1991 .• ~ cauted 16 million cubtc meleB 01 rodt 10 plW\&" 
__ a !DI)I.It1UIIna. In Swltzmand cblnl}'ln& a amaU ..wq".. 
In v...-uela. thn:t: ~ hPe IXIIDpkldy ~ SInCe 
1911. In ~ the mdUr!& m gIadera In the C006eia Blanca fe

lIJDn aitheArltD bu ~ a tbrallO~~. 
",. coollIcUn& diJlta on coolin, and WU'IDtni had the world 

P' 7 1 whIk the ~ IIlJUeCl. bill both the wannlIIC and the 
c:ouIbIC ~Q _ -vee thai ~ '- dan&u In the air. In 
I_able. '1" 'g .. oIcaroon c!IQrlde and Olhcr heat·ln.1l'Pni 
pars """ 3.4 pticu.t.1n the United State. un'n t •• were 7.4 
pace" t ~ 1990 ~ ... lbe UnIted State.. with leu than • 
r-ndeth oItbe wo;a1(!'a population. _ P1nt otrahnoet a rourth 
flithe pKS thai tnlphcat In the a~. bIIt only p6ed&ed to 
rKt\Itt -..chu, · t • 10 the 1980 le¥dby 1he}'RT:KIOO. Japan·s 

-- ... ... HuMlNrolToo, . I lpeoY_ 
~ tho U .... ,.,. .. ,. 

_ , .. __ ..,. _ ua o. ".'.00 ..... _0.-...... , .... ___ _ 

~ R.1!pIIt-._ "'"",,-. .. ' .Iht ~ ... '-, ..,. ...... 10 
~_ .... _Io". ... - .. il .. ..,.......I001 ... ~ ... \_ • .,lIII0 ____ '.,10. __ 11><:11\0 
____ .lIII0 .... 1_ 

.... I .. ·ons had .... an Ulrmtn& 8.3 pe'Cti,1 bet. w. 1980 and 
1995. AD toeelhI:T Iheaot Incae Ie. c.uted the 81 •• tr1lIion tr..Ir 
__ lDdllStt)' 10 If'OW ~. thoul their ftoanctaI \l'Ulnerablllly 
In Iht .r.ce 01 IInmInent WIDI1etw1d(: c. .... 1rOpbet. TIle warmln& 
rzpttta, cgm.1ncIed iballht aw:J1I&I: &JobtIl(mpulll~ mI&bt In· 
""'- from I 10 :1-.5 CdtIlISd:ut1n& tho: nat century, nowqreed 
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IIW wilhDut drQUe ~ 10 cwb greenhouac ... m-. the 
planet faced dIsuta. with IDOt'e frequmland In~nae heat _''ea. 
wIde·.:aIe eoolojpca1 dtAruptiOnll •• decIltw 01 agricultural pro 
dUCllon In the tropn and .. ~ and OXItlnoed aecelmo. 
UIIn 0I_·1e¥d Ne.. ibey ...... m·lt thallncreUln& carbon dIax 
Ide en I I NW could lead to """bbnl the poe ...... Ie\'ds by the 
)ar:KJeO. quadrupUna them by 21M). To RYerIe the trend, no· 
ducUorIII would need to be bet.ta. 00 and 80 pet""'llof~6 
Ie¥d& But tile __ experts IUTthal -I0Il& lime wvuId be needc:d 
lOr the earth.,.ate:n to rttum 10 normal. ~ cen:tuI1eII bul ......... 

Still. the major ~ ~'*- contlnue to IOOby for 
more t cb btb't takIrlC an,. ~ act:IOn to cut vee:u
poOutbl.. lbouih by.-lt lacbt IIW d~the ptUoctoetllka.l 
cxwpanlta bork'" doom to deIodOjAn, allernate aystmlS to n· 
door; the bumInC 01 '-II I'uds or the ~ may be doomec1. 

One mm""agl,,, deo'dopmc!nl hu <.'OIIlt to the CIII1CI'ett Indus· 
tJy. ~ IarJtIy rq!f:cttd .. _ daJ1Ce:'ou8 .owu of CO2 
til I os: II Ia not &e'101llly ~ that ror tvtry ton of 
Ponland «mEn1 ........... by c:aIdoatln& Umeatone and .wm..ru 
~ mataial __ whole ton 01 CO2 ........ ..." Into theatmo 
spI'Jeft.. ..... ,th the rapid ckvclopmtnl 01 Ihlrd world munlJ1ea. ttr 
Ine:'\2at of CO2 (U" '~ &om oemenl. as esumaltd by I'IaId1 
d>emlaII ~ JC*:ph 0a'l\doYtta, would be equal by the ~ 
201510 the ::I.!IOO bIlUon 1On& pltKlllly errdtled yearly by all Eu 
~an lndu8U1al actMtIea. or 6li pe:oenl of the ~I lotal 
U.S. CO2 ~nbeIoI ... To offKt thJa ma.MIve ihlU.l. oa"ldo"Ull hu 
patented _ polymer by means of .... hlch ppolymet1l: a:menl can 
be tconomIc:aIIy manufactured ... durable .. PI:JrtIand « mtnl. 
but whk:h reducu by 80 pcn:cnt the emtMIOn of CO2-

CIear1y ... CYl6aWled by the efJQru of Oll\1dOY1U. the way. are 
ttr~ What lal.tld<lng tIlu. !aT- III the ""'II. 

chapter 15 

DUST FOR LIFE 

-. ---*+"D"d to ..... 

Hamak .... 

ellrnatctbeo-
WeliVff. ~ thaI 

..... Immlnent, pm2IcUnJ thaI 

-~unleu the ......rid 

.All OW" heaItltylopeN\, _ Ham.Ucrand ..... eaver. all themlrn>
~ In tt.. and aD the planu thaI t.brtve IIlftt .... &un. II· 
.tam. 10 the JrUI rain bresu • • «<t. ed their ftrwt tiDlU1Iihmrnl 
- ~ u-..and )'1:'" ..., from billions of IOns 01 moun· 
'-In rock duRo iJ'OWld up and ~ • ...,. by -ttInc pciers rn.a the _ gtallc:e .... JIobaIIy IIpIUd by wtIIi..,-.datorms. 
Jrb. aIllhllllft>.CMoS dull bu bea\ lIKd ..p. or wmtonIy aodul 
-.:I ......... ~.ctor..to~ the.od.,thtoekdult. 
-.:I quickly. we....". hIrfe to walt anoO>er moIIknnIUID for the end 
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of anoclx:r ImOI .. of I ... 10 do It lOr .... 

H· .... krr' ... ."....rd ~, quid<. fJUI!. and rdal"'dychQp 
requlnl. _ pr'IlVoUD 01 ~ toil ~ 
and .ebe.taUon.. tw. wanta us U> iJIDd up .1Ad.I1 g.vd IwtIkh 
oontalns aU the ftIQIJIr'M demt::tua, and at wbIdI th(no II Ul aI 
moaI ineIdtatJItJbII ... p¢y at an a:anm:nIo:!oLl prIrd . IIIJI1*I thco 
dull. fir and wide. and !ben plant trftS u If tbn'e .-en no toDXlr 
row. To r.c:urw.e the operauon be hal patmlfd 'JII"d*I ~ 
10 be proctuced In AuIttaIIa. SA 1m and lIrad. and hu hoopQ 
of ~tuallyen.lllUnC the worId'$ air fDrfts to dIIoll1butc the dull. 
$ "'ill uon that mIgIt\ put Ihe5e entlUelo Ulthe ftnt producth.., 
UK oflhdr exIaU:nOI!!, 

AIrady In the II1e ~ C'alDlrya Oem>an mcnu.t.JuIlua 
~nad, IAkIn& !MUe wlm l.idJIa and the proponcnt.l 0( chemJcal8 
for qrIelllt~. had pnxia'ma! !ha.t all that ...... ,>eedcd to pro 
duco: 1uIdQ .... I1eaIIhy ttOjlII was croWl(! up rock duat. the ab 
or\gLnal bod cl plan ... Ililt method, ~ put InUl pn!Clltt, wouJd 
nat Qn!y he the farmer from ~ yearty upmees _ artlIIdaI 
~ but 8""dually wean t.dt b.Itt nbauated IIdde UI tbdr 
YIrJ1n Malcolfru!th, ....... 

5ctmethtnt: ol. myRk. ~ ~ UI quote • Hindu MyIng 
that '()od *'epa In 8UIne. tnathea In plan'" dru.ma In anImab, 
and awak:I:na In man!" ~ ;appeal UI tbc. wor1d _ IInlple: TUm 
stone. 1' "0 t&udI ThIs _ aU It -ud take UI r-I the bun&rY: 
~ dll!rK In animals, or qlldemlca In man: make aancw
ture once more profttabIIe: rdl1m \be unemployed to country Itfc 
tl)' rewealIns the lnubausUble nutrt!hoc I'on:a hitherto unm:
~t lU'C 8torcd In rociol. air. and .... ter. 

Two hundred ~ In the PalaUnate . ddightfd with the !In.! 
few yeaq of eocpe.b:iI~ntaUon with rock d,," OIl their 1IcLtJ., IlUp
pOrted IknIe!'. cIa' "'II , ~ testified ~ • court of juatke 
thai ~ with 1OI0De meal !Showe:I ru better efltcts than thoec: 
~ with d>e'll' ..... '8 

But the JTeltcr lIentoel's IU«'ClIIl. the veatef' fVCW ~ oppGIIII 
uan. TboIJCb the rodt. dust wa.tI .. oec fully U1ed out on a ....... 
..,u: on the .... " .... of the annd Dullevll.w<anburg. u..mftcd 
b",0111d doubt by a ogmpany of t .... hen and edlun wbo IMlk 
minute ~ wtth ~ fIeId8 cultivated with dIf 
raocnt r.nIlI..-.. by lhaJ: IImtc -' "')'ally coWd no ...... .u.nd 
upto Ihed'ocznk:lllnte~Afnudol ..... lhdrpro8tab1e ...... • 
ketIi. they launched an ctprnAh"C and rabid ~paICn to dc:nI 
1I'IItc: HenRI. keq:I hie books out of prInl. and put • atop to two 
"herettatr I1OlIone thai NPK flll8tlt be bad _ the 1IIIl, 

By the UrI1C the Ocr"'I'" <:bemk::al companies had ap"'8l'm 
ated InUlthe ... t 1.0 . Farbc:n c:onwoo'W! rate and ~t HJtI« to 

power. the MIll of Herud'I booIts was conaI&nfd 10 lht fIIrncL 
The .. UI Qcrmany from nat tw""'rl& 10 this ptophct WIll to 

too: ldevutalln&plagueoldytns tnea. By 1981. 5OPft'llt'nt atlht 
bnU In Wesl Germany _n dytna. Iochxllrlt Jar&t pull ol the 
ITamfd Black P'omtl, a diluter Ittrlbuted by Hmoak!:r not 10 mueh 
10 their belnC douKCI .... th add nUn all Ul lht: fact lhIt lht 8011 In 
whIeh they 8truggle to tNt hal been deprtved. throu&h ronMant 

lion. oIlta eaec:ntlal nutr1m ... Throu&hOuI the palOl 
len tbouaand)'NB 01 OUT b:ncrpdai n~pllt _ twYt: taMn mln
eraJs frotn lht lOll InUl lht plant.l _ eat. or leached alinaals 
away down rtYeI' and Mream. U SteIntr clalrvoyamly warned. 
~t npknlahlna !be IIIocIr.. a IH5aster greatly tnc, Md by 
!be u.e of cbemk:al Sertlll='l wblcb aa.om..tea mIIkIn.. 

In 1984 the wor1d 10M an KtlmIied 'l:l.1 bIUIon tone oIlOp101l 
Ioc,OOiIkw: .. and anocber 2~. 4 bdIIon In 1985. Aa:onIIn& to a UNEP 
~te Ilthe be&lnnlncofthe 199Oa. 3 .6 billion h«tarcI; or 70 
pu ..... t of potcn~ ~ dry\andI; ~ aIf«tcd by de 
~UDn. Currently 65 ...,'N'" of~~ land In Afi1ca. 
~ pucad In S. _.IeA. S8 PO:<OtIll In AaIa....:l:zg paOt:l\t In 
Nonb Ama1CI and Europe II atJi:cted by &011 degra4lUon. In 
Ma:Ico 70 pcitt.1I oI .. :ncu1t~ land Is affected by.,o eloaIoI .. 

". UftI ~~I from ~tlnn. lhty bt:wme vu!Jla-ablc: 10 
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~. lD;tuetl1al poUutkln. aOO ~ foreaI ftua. When th(y 
IItan to d~ Indka....., by do:cadr:oI of Il8ll'OWIIl& treo: I'1np
they Call to pull . u 11 c:artJon ....... "*'" fn>m lhe at:EllOephen!. WhoI., 
rore.u wuken:; *'"'" ~ boIta Ran hu,e inst ftns; ~ 
COl » ....... 00 trltO the alt. 

TnD on hl~ M;)'8 Hama ....... If) Bnt becaUK they e-tch 
.IIIIln wtnd than dQwn to lhe boUoooa. pru.. lhe bel; thaI the IlDtl Ia 
thlnneron the top othllls. an a, .iIDI. -tlrprowut all QYn

the Alps. Add ta1n puts the Iln!ehfnc lOUd!. on ~ the few 
~naInln& IIllnftaIa. And wben !Oil boo , .... .:kl. more and IDO<l! 

~ ~ climlnated. The only thine add ta1n 1lC'C01lI
pUahea. according to Hamak«. Ia to ..,.,.,lrr;i.te the death ro~ lrees 
aItudy dytnc or ,tarvallon.. Efforts to rq>Iant eeedUnae on MICh 
de~ land equally fall becaWie 1Ife In the IIOlIIa ,!n:1ldy 
dlllllnl!hed_ ~» little for the plants to grow on. 

AcoordLi" to, UN FAa esttmalt. balf the world', tropICal for 
ests h.a"" dleAppeared .!nee 1950: 37 ~ In latin ~ 
66 pemml In Cenuai AmerIca. 38 pemrnt In SoutheaM Ae1a. 52 
pemml In A&1c:a. And .do .. w"ttan 1:11 el!pplna far bMlod. Be
~ 1991 aOO 11195 the 1OUI'Ir:I IosI: an avaqe of 11.3 mIlliQn 
heewu otfore8t ann..elly-llbout lheelae of Hondutu. Hamel<cr 
..anw Wt QWj-, ~ ~ otlhe troplcall'lllD IOrata. 
edded to the ""*' _ of C02. DOUId li1&&U the nen ~ !IF 
wbm the amount of carbon rtln ... V In the ~ rCIiIChes 
3411 pArU; per mllllcm-ju« two pipe up from the Pltent 343. 
N!ctx.tn Sheddeton and atht:r sdI:nliBle In Orul 8rttaln wrtUnc 
to Narun. eMwed Wt the last glada1 per1Qd bed bIolUn when the 
toil(E'lIl1Ilkin of carbon dIaz1de In the.t.mII8phere.adltd, _ 
""'ppm. 

Acalrdln& to SheckJeI<ln. the last Intt:rglaclal perkid behavEd 
nrudlltlEeou .... wtth carbon d!t>x\do> rtsIn&overthe lui: klhou
e.nd ~ to , peak 'III1Uch ueheru1 to the tee .... IIl.tr wbld:> 
the eold _Ie", or the oceans qulekly abeorbed the C02. 
Sh.Iio:kJeton .- Impllcll that the growth of CO2 ......... uacd by 
the desttucIioo of'~dcxi thmu&b de\'dopIna drou.&ht aOO tdd: 
.. an ~ CII1It 10 an end. 
~ d>di" fdIow coaIIng-dllnalQloglsl$. KunaIIer and ~ 

ptrdklft;l w"ddwlde drou&JIt.. hi. nd by Increa5In& IrorrM. ftra.. 
e&rthquaIca. "'*=anIc erupdllne. hI&b wIDde and tornIIdoea. lhe 
IiItter ald(d by the Ilia .. ~ ",""n .. of an:Uc!llOW' COftI" In
t1:nICt.ln& WIth IrX:ia8ed heat m:.m the tnJpIalI .oIlS. TlIle ..., 
iWI.Oo lOr the C'OifUnIk:t II" Induded. U • penn;u>mt IUtUft In 
the middle IaUtudes. IOO-2QO-m.llIe-an-hour northcrtIta. 

()thn- "'am,1<cr Wea>oer~ Ilke eo IIW1Y vuitun:s. were 
elreIdy wtngJnC In. 1983 pruducu11D111"(! than • 211 pact ... In-

-tel t 

, 

rec;nrd bre,k1n& 

.... 

_ ..... 

bont'l"* "CI<pau." who bad ~ tbi! rtfIOn-bul(!'ty 
Bar-rwo. _ t.ut KalIman~ at the dampeet pula at UIt 

war1d and t""''''' eUr ..... tepa rervaluaq exIet.IfII em
~ _mpOQn& Ahbou&b the immediate ta&MIt of the tift 
-1Irlkr-.... bub} In5pra ... · gt:.lItial Hendrt Sanloeodld not 
nu., OUI IhI: pGNIbIlIl;1 !het Icig!n& ~ who \XIn
tnIlh:d I0OI( 5.2 mIIHon ecres.lFtlted thealrelldy -dry ilrHl. hop
If1& II -auld COOter up their failure to ~ oul obIIpuone to plant 
'IIftdltn&(orCYeIY tree thq- felled_ A ~ 0enn1Ul esttmale pllt 
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the' .... or ulabk. timber at 85.8 billion. 
~ WOIW: ~ In ~ In 1997.deUberately IItafUd br 

land ~Ieater&. darkmal the' ~ willi • tIIthy IwIe IiC:rt* Malay 
ilia. the Phlltpptnu. Slnppen.. TIWland. Brunel.1U1d ~ N_ 
0uInea. auttna ~ ~ t!l'OOOInIC bar<Wllp and 
deatha from auan .. tIon. ~...,. IU1d 1IIftuen.a. 00GIln& ....... 
am. by impeding the ....... ...,.. 

Yet. ...... p' ... the ~ &('Q.UIIUIauon 01 ro.1detiOt In &up""" of 
the -0iXIIlnC Khool. the wamuna thecrf conUnun IG be the bIo 
.... b'-non.ql!ldal'" ~I policy. UIouCh.....: 011 ... ~ 
portI':rS are bepnn1nc IG C:XP'- their doubt&. 

tbmak.,. boldly ~ the ..tmI-...uon 0I1ytnc orof UlIin& 
~ 130." ... _ pobtkallU1d eo (>in"" ~_. He cI'lmed 
the WiIl1D1n& Iheuy IG Ix no _ tbaD • c:onapInIcy vi tbi: I'Inan 
daI compla aimed at jIICKi .... te _ 1no'eaUnm'" In r..-n 
~. (GIl. and n&tunl p' .Iont WIth tbdr makd Indus
u1es. "Such a ID&&&/w; c:onapIr1Icy 01 ..... ..."..· ~ H· ... k.,. ... 
~ onty wbm ~ ... 1t_ I.bat -ofl'Idat 1l/lIIOI1I>I%-

0J0!rQ.S vi our aIluatJon would p1~ tbe world Into a IInandaI 
deI:-.cIr.. .. :nle banken ~ been ~ IbN banda _ thiII 
for bal! a <101m yean: ~ our dIanot 0I11U1Vtval IdA 
• 1m eY8y lIIlnute.. • 

In the o-.rt. hlghlands oIl1OUth_o:m Kanau. Ita ""-Qm: 
acuIpl<=d by rut Bowtn& 1IUUma • ..kIM D, HaI:naker and hili 
....trr:. AnIta. had only I"tttIlll7 moved Into • auu unilnlabftI bun 
gIIlooti wllh along. ~ntIy &loping m~ roof. 

Alteady. tnarty<" to the e&uae of ec:o-qrt<:ulture. .John·.atoopm 
&awe __ r1ddlo."d WIth ,..nt Onongte, IM"t1drntally ap~ Onto 
IlIm by a paaeInjI U'UCk while It .... auu IrpIIn ~ rountry. 
Randolnly the pOIIIOn broke Ollt on hb \Qnuml body. C&UlIln8 
great dllooomfort and a much weak~ ccmat1tutlon. 

Yet bIB Slro'IC ~cm YOIcx, Ilk(: araYd. rolling In ...... ...,.. 
bed. ~un<.ttn.&lY......-na that If_do nothuny, It will alllx._ 
beb"e _ .....,.. II .. By tua ca.k:ula..aon. we ate already In the a'U 

dal .I&F. with QI'IIy ill few yean In wblclIlO alop the OOIIlaughl of 
the lice. 'We IDUIII rut doWn on btsIl 1'ucI$. tmmedlateIy' And _ 
must pgnt rut,JI'OWIfl& t.reaI 10 ~ .. mIlCh CO2 .. poB 

sible. HopI"fullJ ~ mature In lime IG till: bane.ted lOr wmln& 
lnIG .100"'" • fuel which dca not oonWlllnate tlx all:. And _ 
_ ...... dcp aoIar heal. ... d otIw!r hra!thy ~ lOr m 
ef'IJ. many alJoeady In¥cnted. but _ .... tel by our mIon. JOUI"S .... -. 

IJutc IG .John'. IheMt 18 the u.reent need 10 mntnen.III:e die 
planet ...... not only IG Ave the U'eeII and q;rtcuIture, but to 
",..,Ide theriual noun.llmentlOU! ~.., retabl hls '-lib and 

n. ... 1J6r 191 ,.[I0I1&l-- OnIy..ttb m:nlnoerallzaUion. Nl,)'llJohn. can tbi: aoIT. 
........... .,.nl_ obtain tlx nutnenla u..,. need 10 .tpiOOIK'O:, Illy 
drJI"1I thd1 bodka. I..Dd make the .tAbIe eoIIoIdaI hUillUIJ YIlaIIOr 
~, .. , ..... h IU1d human. 1.0 thI'M on .. they once did bdon: 
tot ~ the earth. Uke _ i't'&t d __ el1ee .bout 
tyorott". .... made by a c:han(:e oboIc •• tUoQ; ...... 

jJnr'teI !rom. uoc .... ete parkInc lot, • aon ol 
dIsappearm Inlo a pili: 01 i'OCka to pov6uce • 

, .. 
~ -- -... .....ethInC wbldl I 
_andthal~ 

.Jotm'. wife \.IIIbend _ .... 
_ ..... .,;,;_of .... 
"""""""' .... IeB IS that the 

or" 

-- ......... Mim'"lntesUnal utct 
I!tiIng I'ood IS to rtereIItt. ........... -
be abIoorbed r1&h1 Into 

It ..... a IlO\'tI WIlY 
\IS It *"eklpm, John 

though not oIlhe IIOI't -....... M"" 

...... -

. WIlIIt mat 

" "" clemm .. , ... ..... _ .... -
:;;~ ·"'.:0 I 8t Harvard, 

..... John -. 

~. but not Wll1&twtDy, HamaIr.r;r'.ldeaolprotop' , 
wtth thai. oItlx 1M .. p.'lIsta. Aa:ordIn& 10 AnnIe ae...t. 



"l ~O{1ho5oil 
the prana or the Htndus, an eM*"IY from !.he .... n WI pu1ll.Iels 
bulllldlfl'iereltfrom~, ~ up mln<:nal!I. F\mc
tIOntn& .. the controllln& -amt In the chemIeo-phyllloloilc1l 
c:h&n&ee In proIOpium, pn.na Ie.-Is co ~tlatlOn. and 10 fut, 
build-up of the ~ ",,'In of the bodln of plants. anlmala, ... -in the vded ~ of The ~ /h;Ul>Wi. Ifdma BLr.'&tSky 
flpea1<a of ~ .. InvIIIIbIe and 6ery "!M'$.' whIc:t1 .. ppIy m" 
tnkt0bt6 with "Ybal ~ tlItIO,'''''''bIIng them UI build 
the ph)illlcal ceLIa, "tl:we .. <II the ..... "e.' bKtntum I"\';IaIM: 10 
that of a 1Ie!y' tIie bdni _ that <II an elephant UI the t1nk:st --""The ~ of1lk- MId.John·" rally thealoryofthe ufI'''ls o{ 
POCRCliliesm _ It.- from ~ 10 all the bfe atxw.: 
!be aoO.. tben back Into the aoO.. nwt danddIon .uned me trltO 
alllllnda of new dCpti It .. ents. • 

-s-'reR aD ovu the p.oe; Uke petr1 dlahr8 '" a lab.- IIIlld 
AnIta. MnIUn&~. 'AilllIlDofthlna-1n 'em..-

.John. Wlpenurbed, pkkNl up ~ he'd Idl on:: '1 ~ a' 
the InMtablecondualon. IWi¥'trtll~t InAflllie....urar- · that the 
pWll ... sucJdna protOpIam dll"ectIyoutofthe~. 
Jca.-tng Just !be ~ belltnd. f"Iah orpnIama. ~ DClRSlIIIO'd 
bJ" the plant rooc... ddlydrllte and jo&n the bf.nk of knIll1:y wtth 
111_ no loti; UlleKtUn&oreroalon. Ulttmatcly. 1 rullxd. wIw'fI 

IdI. (JftI" III the makInp 01 real FOIl healthy hum ..... • 
The I"ao;u 8, ~ with l'I:IdollnIIky'a deea1pUon 0{ the gen 

eat. of humua:: but the notion that the rootfI WV'e carnJvI'JrI)usl 
dcvourtllJ the Inalde. of the mlcrobu wu flrn:flUng. In 
PodoIlnaky'fI cue. hla rtIOtlllIe¥ot1m1 the enUr~ COfltenlA o f the 
hum ... Jar. the IMn& with the dead. 

""The '" DClIIep.· MId 1famalIt!!". "funded by the ehemIcaI cam 
panks. have IIlI alona 1m,., .... that rootfI cannot aI»ol'b iIlJlythInB 
IarJo" than fin IOn In IIOIutlon, II:IIt&l1ln& their NPf(, rubng OUt the 
tngr:at1On of whole moIoecuIefI orhum .... , and I.berdor~ any IIdvan 
I.a,ge ID pIadnI orpnIC add/UYn In the 8011.' 

He _wd bIfI IOrIt lOr emphulfI: ""The cbernlc&I I"ood faddIsa' 
con<qIl that m.tneralIo an: taken In by the _ only In the bnn 
of _. and In _ unprovm ...,. are buDt intO pn>tt:InfI by 
~ .. faIfIe. TheprotOll' 'Dofthe.....- .. 8bn 
ply trail F , ad from the JIUCroIIf1II.iI inID the plant edI UI per
IOnn the~ ~ by Ittl nuddc~ Ead1 hlgherlOrm 
01 life UIn the protopIuIII ~taI up I.he \adder 0( Ilk UI 
make "·"IOJO.IfIdI; aptdBc to lU~. 

1'I000pl=m in _ter .. fIlIIhtly mlDty and IIltghtlyyr:llmr, 80m 
..&.::u an: prtIbabIy from It .... tfatalln ... te 01 ...... "*',,1 emu' 

n..bU. I" 
..,... ~ mJIlh .. fltlcky 10 the 1OUch.' Reachtna lOr the fItde 
bOAfd. JDbn placed • ..nan jIuD-jar on the table batr tuu of what 
ItI()kr:d lLke nice brown earth.. 'Pul )'OUT tln&er In thai jar and 
,.,.,11 feel n', lUcky. nwt'. the proIoplulll. It', In Br1tlah CoIum
... &Iadal ~ du$. InfIt.antlyactM!ted by. ptndI oIaoocI k>eal 
..,.. willi lUI nDmIILI eompIernmt 01 rnIervofpnIfImf Put Into tbc 
~ h'fll"\';tIdy to pI apn:IId len u.. alh lID _-Mhal·an 
~ prdtn. If It had ~ liner rd have only needed about two 
1DfII. The ftner h is the btUeT the _ It ooveralUld !lie ~ tt ts 
fl' aBrbIe 10 be c:ht:woed up by the ~. 

TbI:y feed on !lie mtberu 0( aD the mtud rod!: III the top Ia)'ers 
01 tbt earth'a oust. pIu, caI'ban. water. and the pan and _ 
uhI from the air, lioii oIwh1ch they tum to protoplasm. The lOOt 

kU I!n:I !be mkiooo puisn. and the IrIVIIIble root bafn fIIICIF: up 
thIa protoJ!Ie$o':Il 8m they can only do .0 wtth I>"t$b. mIa'Oorpn_ 
_, many 01 which ~ po oo1du:S by \be c:aaun&- 01 ~ 
CII" by otbn" ...... grpnlama wNl;b ~ on th£ litbydnlted Cat· 
~oI_ne,.~' 

00 
more S\.lCCWenI and _Ienanc:e 
chnnw:ala dtshed up 10 NPK. 

SIoco: no ~ .naIyIIt, of the under&fO\1ild proces. II 
.. ,." PGHIbIe. anyune'fI deact1pUon ts 1\1 plaualble .. the nut. 
Dr, Ha ... Jenny, P'''' ....... r Emuit.- of ~ Sclenee.l 6u1Wey. 
1hr ~'. authortiy on the Rlbject. 1O'hcml_ CClnluited on I.he 
phaow, fIdInlta that. a1thou&h lbe orthodox !.enD 'ct)ruact ex 
tban&e ... rntr1c:ted to the euhanfoe of Iona be~ fIOIl and 
root. be tkla I"lOl. exelude ....... the term ·dtIftWon· lO (lQ¥U the 
IInakr ofwhole moIeeulea, Pftl"'Id!n« they ue NnalI ~ tmall.. 
'" thlII OOUt.ellt, beln& a matter 01 opIrIIon. 

Dr. J>aM;,sa backflon. of the USD.\ In Beltf1\1Ue.l4uyIand.. main. 
Wna thtu tbe 81& 01 ~ mokculefI .. Ilmtted by tbe _ of 
~ pora 01 the cell mem~ lO ten ....,.uum •. a poe • wit 
Vi I InceDaotturea In !belloboo ..... y, butnewn In!Mn&pWll8. 
tt ~...-.ce the 19'&Ofl earduI ~ II.-mair1laIned tbat 
~ I'OCIU ean ~ much IarIo" lDokndn. Recent ~ 
-... thai thanb CO ebdatln& _upotlElltl In humua. planlA 
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~::;;::::: 0:::::"::;-"----.-.... '"' ... , . .,. 
r:an captun: and InCeat maymea. hoi • .......ea, and ooDoIda! par 
tlclc::s by meant or the ~ mudflel whldt tbe1 el<OOe. 

Dr. Batf;yIIo Ratn¥U • • petit t but fIety supporteroflbc 0I'pnlC 
meUlod ""'" ~ handedly and .. .......,.tully fought fOr the In
troduct.lon Imo Call1OmIa'. IlnlVtt8lty 8)'atem of ~gular COlITlIe8 

1)11 orpnJc qrkuIlUI'e fDr dqroe cndll and "'" tnmtl'u c:redIt. 
.gains. the _ obdurate OSlPC*Uon from unl~ly deana IlUp
por1eCl by tho: dH:mIcal ~II cate~ In her auu· 
lion !.hal root ~ ~ Jarae molecules.. and e..m whole nllao
~. QulIO: ~ntly. Dr. Ratuver wall gJvm an award by 
the lntcrnaUonal All1ance f« SI ... ··...."IeA&J1Culu.'"'. not. as the 
"P"'!u>r pcn II. '- her bOW.1lI work In support of olJanlC agr1-
cultUl'!:. but ""for- the 1LIIIOUIlt of hd1 ~ nlIKd In IIy\n8 to tel. the 
f'l'CIlrd M.taI8hl. • In YU10us publleWorM she tIu &hQwn bow tho: 
tlrly ~ I'OOt baITs of MJCb Idb<:cen-ftx!ng k8>'IIWS" 
ckwa .. ·lfalfl and V'l'1dla. ~- lhelr up. to allow tho: 
nruyd chalnsoiR/UzQbtum MOobts.1naIdr; the root. the Rhbo
blum roncrqate and mulUp1)' by the IIIIlllon to lID noduJai ...txtt 
mq. Ib: nI~ from the .... for tlIdr own IxndIL iIr War. of 
tbetT qun.!nQoue Met.. and lor the ..a to wbId!. tt II eooemualh' 
beq..-thed.. -

All ~ of lbIf, I'a1W'bbk poe: !I' 01 eeII ................ 

o.cbUW '!I$ 

-"""" II' the DIuInw. '987, IMtH: of So*nlllk I\I'ib ....... ' by ::;;-5. orrucher. In an anJcleon 00.. anIm&I ~Ile locomote, !lit 
IIJc:I' ....s-t III ... IOW .... the "cndocytk: cydt- In whlch • ceh's 

dE ..... ~ Indenr. Into • pit totIled on the InaIde with 
~ l1lb ph banc.on.lnwu'd.. talrInc with 1\ the mate:r\lll to be 
.. rtd .. pmched off 10 bm • ""' "'. ~ Into the c:dI and, 
lit pants.. rdn ' t.tkllllt ofnuU1en"'1n8llles~aC_ 
...,. than the ron. 01 the NPK IIOIution. C~1y speak
... the ~ II b(.ww, trIfaUnIlllIOlIIIe and an elephanL 

A 1YJ*ai I»cI:r:r1\Im It about ten _ the alii!: 01. coIIDIdaII 
pardde; tbt parUclr. In turn. -.,ybc two or three h\ll'lCiml_ 
lUI""" u..n ......... prvtdn. whlclI. til tum . .. ~ oIl1D1lnD 
.. ~ IDOkc.'ulu an: ~ b:Y I'ar than tooL The: KaIo:: • 
_ pcu 10 wawmcJoo .. ~I pen IOdb_ ... . 

And ~ .. Dr, ble.ver poIn~ out.. ........ 1 .. 1 _lhIngIy. tho: 
c ....... b1· ."'t-rur.. wbIk: .... Un& \.hilt plants can only tak tn 
..,., in Uulion. maintain. spnkln& out 01 tho: otbc:r MIt: ot Ihdr 
aII,JUIh&. tbIala.r., moIc:c:uJa oIthc:1r ~, t~ lib c:an __ 
~ be mgr.ced b:Y tho: pIIuIt.o that .. .,.Iwa. bu& bltm the: 
pIiIm It .. bound to die:. No mention .. made oI...t..tlOucll. bite 
....,. do lOb ......... 

Jobn pluM:<! 10 butlCO' ~ braid. "In nature:. this .. tho: only 
..,. tm.t p\an11'1;l(Q ked. After. while. the: older ,..,. ot the: 100( 

bc:_ roattd with thc: P'V'elnaceoua .ubatanc:e or tbc humull. 
which gndually turna 10 • nalun./ brown. TheIle cella bc:c:ome 
Iitakd . .0 all thc: Intake: eorm:s I'rom the Upa.. whlch In the aoII 
pvw UJWaJtI new "'ppIIc:a of Illk:roofp.n.Ia .J.J. DIttmar. of 
kJwa State U""~ty. round that the: l0III1 length 01 root. and 
root balra ofallingle ~ plant .... KYl:n thoUllRl1Cl mtlea., and lIS 
*-l lIurfaco: am ......... thouaand 1qUan: reel. The rooI.Ii alone 
grew more than ~ nillea ptr day In Kardl of mtcroorpnlllma. 
ArId only the tme.1 p-.tldc:a oll1l1xed rock duet aul COYer the 
pile_ ooa! .ul"liorl!: _ ~ 10 &row at&n1l1canl quanUties 
01 sarnethtne !IO amalI AI II ~. And luch parUclea 
~ onty IIIlrly &w:tion of !he: \.OJ*IIl; If~ ouen' replaced. the 
-oil wua out. and Ibm II'. dead.' 

.John toOk. IDQllIhfui. clIewed It ddIbenItdy. then. pointed 10 
las mouth. 'A 101 of the: toIuUOn'lln thc: gtnd1n&. 11te IIInaI'I I'anntI' 
.u:t Include very ftne aand abed panIdet In !he: sill be ~ 
- thc: earthworm wtJ1 haw: Jl'!1 lOr hl$1J.zzIItd with wbtch to p1nd 
UP siltalon&wIth bl)'00'pI\lie maltn'. PIo .. ' Emanwoll'.:psteln 
.. the U~ of caJIl'omIa. o....ta.. baa u"mated thai. pa.ntll 
-.ek up ave ttmea tbe bIllIoa metnI: tool! 01 m1nI:raJs mtned NiCh 
:n:u b:Y man.. And the earthworm p1Iltt. up roTtl more thato 0..1. 
K,:,'II • bIC ........... and hi: __ c:beap. WhIk the wwm c:le&noi 



I" -.IIIIbrSoil 
U1o!: r1lOUI. he Is JI"In<IlrIC aliI and old rootIo IG make ~ 
lsmswhldl oomeoul of~ tall 10 I'«d tbr: 4anddIon root~ 
""I: fall tQ a-p free ~ ~t the I:OJ*In. whkh h: 
mal bLadr. color. the Nnhwonns d!Iap~.' He 'WIpr:d ttbllDoutb; 
,. Is • .--.able conclusion thin wll"-II tI'M: carbon br ... 
cnaJY ~ts heJUM can', do the -no oIlfJltidbl,l.. "''Ith
out .fI\rIdIrI&. new nne till II not then to npIaee ....... r. ~ 
mnooot!d In the cropIL When the atoc:kolpoowplum In the SOIl. 
,IJOPt' ... o.d.oI~~ lOanend. WIth pttdI.. 'Which Isma.u, 
catbGt. an;t wU.h rod!. duet. t did countlaa expel ImctIQ. • 

AnIta ~ the dlshc8. eek"" If _ caref fOr CUAWd 
"11'. made wtIb hcInoey. ~'. _ anrlOll&M In thla bou!oe..' 

John .... 'Ierl, thm took • _ po.tllve tone. .,.,.." QUI build 
~ pel" -acre tann.p 01 protOplasm In the -.III In • -, 
abort ~ of time, ~ ., that the aun ezk'D radllnc tbt 
plant me:-- the only limit to la arv-th- ~the8I. -,. 
up In the avn .. stlllJUSlU t'l Iiltialuia protOplasm dawn In 
the n:>OlS. and thai', Ihe 1tmJlln& r.n0l'. Whl'naA reaIllI U'Op5 
bKft .... uatty hem produoed by the UK or Iarp= lUIIOuuts of 
eamposted manure 10 produo:e the orpntsma. aJdI record " "'PI 
an """ be arown on every IID"e of land by UllIn« rock dust wItb 
_carbon," 

John e8Umat«l that the nauona.t ~ yleldliin ftfteen ~ 
could run al)oul three Iimt:II what they lite a, preeent. Protdn 
conU!nt of p-airUI. the Ino;Ik:aI(lr of health "'1n& polCotIal. oould 
run two to lhru tImaI the ~I protdn nauru. 
~te hte warnlnp ollmpcndln& doom. the "realM: I'iumu 

10 hlm ..... aU/I ... ",utlle ilb(MJt the -anden we could perform 
willi b.lII.IOIuUOn. "WbI:n we t\a"" ~I Our fKIII knUlly to elgll 
I~ Lndlee In drpth,. he mu.er;!., IooIdnC eulWlU"d '" !.he bate 
wlnny Ia~. "the MlMIMlppt ~ \I1llI have an ~n flow of 
IOIll free WIllft' all year round. Anlll"'" flooo:Ilnt III the lower MII
..w.tppl vaJley will ceue. Under1JOund aqutkn wru a,galn load 
up with water.' 

n.. boU.!ened< 10 enacttna U·m·ke .... \1S6on remal.ned a Lack 
ot grtndera. Ha. ..,auUOn ._te. wtder manufacture and d1BtrI
budon ol tbeK palo:nud ~ ~lUIIer aoory to the bottomleM 
pit of JIaCUl gravd. IUld !.he evtntU8l coopnatlOrl of the wor1d'. 
Ilr Ian:a to help apraId the: d,.. In a do It«. ~ 

If ft>OI.Iih tnes ~ planted and fat ~ 

l~~~~~~l~~·~~~~"~"'~~"~""~"~~~I.he~t~ Ice .lonaftWNChb:~~ 
IqIsIators to c:ome up wtt.h ...... n. b 

, 



Chapter 16 

LIFE AND DEATH 

IN THE FOREST 

;~",, __ or"" ,9800,""._ 
German .......aIy news mapr!ne. DI!r spq,.ol tan« ~ tlr.K public 
alarm bell wam1n& ttw all O¥U EUrope r.:.reu. tnes ~ ~ 
sbedc!!"'1 their ded!looualaM:f, or droOplI!,& Ihelr eharp .-dk 
cluaten ll..Iu: qgy tolX ~ ..... 

Only • r_ ecologICally-aware apecallsta. such u Hubert 
WdnI:krl. lIOOn 10 beo ... ue pl\'llldent of the Bund fUer Umweh 
WId Natur.clmlz (LeagUe lOr the ProIeetIon 0( Ihe Em,1ronmeD1 
and Nat~. had been try\n1J. forovet". decade. to IltoUJE public 
~ 10 an l.uuewhkh. by 1964. MurIICh'afo..".uypto
reaaor Or, Peter 5chuett could c;hMac:teI1lIe .. pIMdlly ~ .grmtesI 
....... Iogkal Qltaatrophe.' A few alert ownera 0( Large ~ ~ 
i:lrft1.. whc:Mor! own aulVMli dependII on tht heallh 0( their tren, 

QI1Ied for aeUOn. Amon& the I\r$t ....as Hermann o..f Hatzf'ddl 
WUdenburg. • duh1ni and handlIome owner 0( i!l<~ foreII 
IandII on the banb of \be SIe& RNeI" In Octmany". RbdnpI8U -NJ ~ tralned III \he unlYenIOcI 0( P'rtnrlrt.an In lhI: 
Unttro Statea. ltMdari III "''l&en.. and Buel III s..ttzet!and. 
Ha''''''''''.pent tImfe In OIi!lIIte laoo.~u. Ford FoundI;
tIon IiIafJer In nwJand. But M _ of hili -=ue .,...,..... frOOII 
hla fareata In Ocrmarry, he rtlumrd tbere In 1910 10 taIoeoanci 

""-, TO HalzfdI:h's 1lJItaIIeIDft1t. Ihet'e ikUloc:d to be no one In Oer ,. 
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lOCI Srofto .. a.. Sol 

Bro>:ell. V\alted hili baybood pla,yaround. ~ RDIUe. IH~·. 
O<:qej. neo.r the little BohcIDian !OWn of J'oIICI: til ttM. Stmy tel.Onoet 
Maunta.,. aIoo& the Pollah bolek •• he found thai everyo"", of ~ 
tnc:e In that I.hn::e.quarter-ml.le-Ioni am-t canyon-like vaUq
w=:: .. _ de.! .. If~ had bceI burned In a mmt ~. Yet 
In hls nalM: c:ountty. 8..-o.:ek could lind no ~ wWIn& to ~ 
.txJut the Impendlna doom. 

The ...".~ of b • ..,.1y ~ h1lIe and mounta1Jul bo: 
0IXnln& okvoId 0I1na . ...ud anlnW$. and ~ 8InCInI blllk. _ 
.... ~ uw the uta h-.:I to bIo kqK ftum the c..ct. 
pmpk by their' 1eTSUli Md ~ In A;)land. othtr ~ Euni
prall oounU1ea. and. untlllhc. '- Ulm towan1"candkb "In!
tW£d by So\1et Party CJwnnan GortJKbe:t. In the ScJriet Union.. 

StIlUSldcal r.cc. on the c.dI ~ .t'.'ter. revealed by Dr. 
Wolf 0chaIlcs of the We« Gcnnan rn.utute _ Eut Etutlpean 
and lnlemallOltal AffIurs aftet" c:amw dlgln&.llJUSU'I.ted how ~ 
condllJoJ» had beCOibe. Of d tu:onomlC pvu .. of fauna. 110 per 
ttnt 01 am~. -" peonnt of mammal, and 30 ~ of 
repUlaI. bIt'ds. and fWa -.... f~ thrutmed ~ al1nCtlon.. 
AhnoIIl d the p..-tt1dfN In the country ~ .-.uu.hln&. IlIon& 
.... th 80 ~a:o:lt of the ODoe-abundult IliIlu and Marly haIltbt -". 0chaI.Iea quoted IUlIlttlck !roIa the Gernan roC" .. per DIll! ~e!I 
Uuly 20. 1984) <k'altn& with a Cxt-ftndtna VIIIII to e .. 1 ~ 
by Austrtan ~I funct.lonaJ1ea. one: of..mom nmaJ'Itrd In 

0.."'''' .... ~I10~ __ .... --· ..... trr _ d_ 
---'----~ 

IJIr.otID .. III1.a.......... JIll 
~ -nus fo~ .. no Ion&ff dyIn&. II Is alrt:Iody deadl" 

oa-..oQ(IIands. the fu.nctlonary conun>m:l: "11:11! impressIOn 
01 all of ....... deYutat1n8- .... th fanslS IooIdn& i1Ile ~ t'eIUa:.-. nol treen, but "..y. btvwn. or nddIsh In <iOIor. and corn 
~ 11 ..... aIIlket"andwtld ~non·adstml andnotallingle 
bird .mgIn&.! No >ne would bIo~ It unleM 1hey could lire It fbr 
~ bow .... m.tanct. mlIt upon mlIt 01 &lands of KY • 

etIl)'-to a bUlldrW-)'9l"-oId Ina .- fftCUIbie foreIilS of Ide-

pI;:=~ maintain the: momenlurn .taned bJ' the ftrst 
~IDD c:onfeIence. Kabtlcldl\ taUed a -xl one In the 
IIPfInI 011983. Hataitldt 1ntn;du(:cd the.anlnar bJ' que-I" I\na 
wbether tbe ~ could be....-cd wtth fomIuy pIK\ICft alone, 
tf"'d'odInc ~t bmters could only U"eatl)'UJplOlDll but no{!.be 
prim<' causc::a. '"We an: bIotaten !kytla and CbarytIdIa: MId 
.... u:rJdt. "and _ ~ little bopt. but _ cannot .,.,., up the 
scruaJe. '""'" with lIItle .oope In wtuch 10 lind a 1IOluUan." 

And ..... Ihemuld_bttlelCoptlnwn.tamountedtl)a-" 
01 coo.OIr:UrJS ~~ ... the "',uler. or ewen aDraatitnl. 
!bIIt Ie did nDt edM. 

s.c. ... oIhIs penonaI ... eoc'C .... uon wtlb pub&: KlMtles on 
behalf of hls forata' Ioomin& dtmIIc. and hili DDnIItant pcrtpII. 
IflIC ~~ HennIum Orat HaukktI __ a hard man tI) 1DtCt. 
Wbrn ftnalIy Q''Ill1 up wtlb In the lobby olFnnltfun·. He 1"Cber 
Hot. he walked up dftaaed .. II he: bad JUoM come from alb,y·Ioo'l 
u.mp ... lOme wild moor. In r..m.:r. bropna. roUlh wtdU!lh 
grre:tI cord PM" and taUet'Td wootIy aweater 0Ye>" a while IOb1rt 
from wtxw: <!OI1ar bCkMed. coIorfuIlIIllt foulard. 

ThIcIt Ita .... PY(' him • tc~ nUell. A IIIlght limp. du!: to • 
bIclo. inJury, pve the Im~ 01. CI'OIMI betM-en an ancImt 
Gmnan Rttrer ~umcd &om a C/lIIIi»l&II an1 an antl·buIlncu· 
IUlt erwtronmenWaelh1lll. 

Ai a.\ ltallan telllaur&nt an.nmd the tonloCI' HaU:fc1d1 outlined 
~ campUan he had 11I0unted oYer Its yean to arouse <krman 
PI>bIIc opinion to the devattauon \I I"acftI with the dmuIc of Us 
~ II constant tnveler. he had.lult mumed from a It1p to 
."..., todIacu$R with bfttcrt what .... happcnInc In thdr land. 

·1 -"1 to PnIand,' MId Hatmktt. "to ha'oT a ~rmnalloolt at a 
~ whItb. du!: to lIS avtd W'Jt for _ and _Indusuy. 
-Ip>ooed the ~ Quad by the IaetorIe- It .... ,litd onto 
~ IlIItutr.. Eves! our u-t hopdeu attuIItlOn docs no!. 
~ _tell what .. taIdnC pIaee In pIUU 0I1'lIIand and ndghhoo'. 
~ Cz I. h.ak\a.. PoIand" ......... -opUmIItk: natlonal anthem. 

"'" IbIJoIm Me ZQ61do.. (1'I:I&and Hal No! Yet ~,~ 
tQ( ~ CaJ.e. not In the _ of bumIm poIItb. but bee-.c 



1m _ (f/~ Soil 

01113 calIowI attitude IQWartI the efl'ecta 01 ~ .. -ealled bmelIlA 
oIlndUMry on lIS ~, 1he trftII In I'OlAa DO ........ IUe. , 
deaIde 10 dIt:, tbcy die In • muple 0( yuraI" 

On the way to viall liatmidt', e.taIa In tho: Sit, RJwr- valley, 
u _ train pulIrd Into the atauon at WIeKn til the valley 01 tho: 
$'egland r1Ch1 bank rqIon of the Rhbx. IUIed willi .......art". in
duWy Utal had ptkd up oo.oer the renlUl1el au ......... mounWnA 
of slI&, the problem of poUuUOn ... ~enl enouab. BUI 
Ha,*letj",~Sd-.llltCtnlBelWdlUlAodd" aLd .... " " 
oo.oer the '*'" .,c the SIq RM:r . ... nounded by lIIllI beautiful 
woods wtlli ernttnatlan oUa.. 1bcn: we were met by Hi' f, II', 

• Late. Dlrter Dr:urnlln&. who eo:pI'!ned In pel rat £natI!oh that 
he had bn:n IIvInC in o..n lor ,b··, • (lee"'" until bo: had 
• eDtllM an m.." call from hit &tend H""""" to _ ~ to 
Germany to help aYe the --. , ~ with wtddl bo: had 
IDImtdIatt1J ...... pI...,. 

In, faur -wheel-d:rM:!.and Rover he dlallfli:ured WI up Into , 
.... tnttrtflor'eM KYerIIIZIIlcsu- SdIIouSct .M;dn. Snak 
In& rhnIug.h 1 deep wood 01 d;yIn& beechrN, he \OOIca,rrl tho: ones 
on the Idl ~ mere "' :' t :Ulta of 30 to.rfOyau., the0rv:8 on 
the I1Ibt Juec ""'turll'll ,t IGO to 180 "At !hili rrlatJffiy ..... alII 
rude." ..ud Deumlln&. tIo:jttttdly shakln& lila hr.ad, "~ 
trees, Uke llieae beecbe.. are already .. badly .tfec:ttd by 
1ribldI!1..me.. .. the eIi(' i'tb" It iii thII: _ aD a..:r Oolrmany 
In the northern and IIIkIdIe rnchea 01 the Ff(IeI-al Republic . • 
th1nI OrOl.lr~. maple., oak.. andaah baYetbed', ...... Ifs 
not qulle .. bad for OW" eo to 8O)'Ul' old ~. aD of whlclt 
an: affCded. but It .. al/lUtJy enouah outlook. rIIXI~thdeu. And 
It dl"P'*'8 01. crowd .,c opUmJsI8 who are \!III>Il'et'I)U$Iy cj"m'", 
that 1 perf Cd .. lu llOn W<.IUId be to ~ the dyItIt tlQIllfenI willi - .. 

.Jumpln& out 01 tho: Land /luvu, DamJIln& 1I'I1Ud (Wd" to the 
tdI<! of the f"OIld to rut • ~~ bough from • IIIiC:k tree and an
other fn;mt 1 tne as )"'1 ~ WIlli \4-bldsU!rtlen. or .t lea$. 
fIQ{ appeartn& to be. 

"See. here. " he MId. POlntInC bl5 &IcMd ftnter. 'On ttillJ bu1Uty 
-bou&h the ,pvwth Ii tynunW1c:aI and then: an: ~ IfOWln& 
.... t aD alone the erntral bn.nch: you can clearly IDI..Il£ QUt the 
annual gowt.h by UlWitInC the 4PuentL BIIt 011 tbIa *k one. 
then: an: no needles on the ocntral branch. You wtII nate Illtk 
am-maIIy till(i,..... ahoots. Wkd CidLr,ent/tb:" buddbIg. wbmI: 
they ahoukln't be emc.lllnC. In t**CY t>dI!enIUIouI- meana-.p-
peartna In an uniHiUal pIaoe or In an Irn:gUlar 01" ..... idc man· 
Ild". ' In German tf. t:t:tCn ~calIo:d AlipID .... or ..... 
e!;y growth.' • term thaI oond8dy WUSI .. te. that • 1m. Is doIn& 

UIt.-d Doolb I,"ht Rlml m 
___ tbln& pboQrma! In an .t~ to....."lIf,own l ifo:. Ftneven ,.,t out..xh pvwt.h from thdr trmWrr. whkh doesn·t help be· 
~.- .-I 01 tbt: ftra In AusU1a and Germany an: abudy dead.. 
t1>C' -tUu: ar Is minct.. " 

He tbn:W IWI\Y the heaIUty ~ and ton(ZnlJaled on the 
_I< ~ "For • ~ UtIli okl the needles ahouId be an>cI:t 1onFr. 
I.DOl< ~ meaaIy they ~ Tbq IhouJd be .1 lI:aM rwIce III Jon&.. 
,v>d ~ are lDIllYotheI" aym~ you muJd lo0Io: Ii;tr. YOu muJd 
and _on IM'J}I bt1inclt 0It.bis tne. even 00 .w-n:no, healthy 
~ If you lo0Io: dOM ~. II'. as ft1&htmtna _ If you 
.eft 1D !nd plmpks 01" rube. breaktn& out aD ~JOUI" body.' 
,. .., cII'VYe .... ckJorn to ~ Sebor:nstetn ~ Mid 

...yty: 1he wtde p:obIeut Ii .. thorny _ any..,.-uce I>C'fdle: 11' • 
~ not 0DIy til HdI1InCIY encDeaa IIdcDW'Ie ddJate. but In 
1 poIIu ... 1 ..... worthy rJI Mad"davdU.. To ofJH- an ~tuaI aoIu 
dDn. whe\ber lime, or rock dust. or eomeUdn& dIIe. will be 10 
atu.:t Mh . ~nlndTovn.. TbechelUM!&l·'I .... "..,won"tbeleft 
PI the stanJn& pie". and when thr\I .. thdr .a act 0:tey1I 
SUftI:1 f1'!C"OIII ..... nd that fcNut _Uti. cow:r thdr belf, by mb:in&' 
..nety 01 prvduo;:ta together; and In tern:. 01 prv&t. tbt: ~ the 
t«+.:Itr_ rmliW]ll1lled they ila¥!:n't alftadylOl to It Inyvu< cou:n 
tty. wbn"e tbt: trtea ~ dytn&. not qwt( .. rut .. they IU"t! here. 
tan . ""'-t. In !.be S ..... k\e. your balym are ....... and In New 
EngIIlnd your p:tdou •• 1J&!U maplea WllI aoon be~· 

He ~ and brouiblthl: car 10 a Mop In the coUi"l)'lJtl .... 1he 
CMtIoi: . "It·.Just IIU tbt: IiItualion WlthAtutrlan ran..er.. ~ 
......... ~ bdng rr1&htmtd by chm1lcal NJ·_ .... with the thrut 
that If they abandon the \lie of whitt amounta 10 • whok 1D((tI. 
drlt! ~ 01 ch .. mk=al pnxtucu • • nd tum to • ~ wholesotne 
WI9" of trutlni their land. th~ naIIlJlII1& bnik~. which iht'r IlTr 
doinaanyhDw! It'. a cruel.ystem dest&ntd to keep them jlftIDI. 
nentIy on tenterbooU. Tbe~ ReIM 10 be no aoIuuan. " 

But. aoIutktn then ...... and not flll"away. near the bttleAull
D1an vtlIage olGr1alsln& on the Danube'. rWor{/llUdlt. J ..... dowt:I 
tr.... the ~ rI1y olMt:1k. dominated by n. huge ~ 
~, now. boarding KhooIIi;tr boya. II ..... eoh>tktn to 
otndIcare both H· .... Ie..,. and Hmael 1"llI:n:, In the ............. at 
1980. Rudoif$cl\lno;ldo:>. 1 ma.nufllnum-olftne ~ra. ~alizdI. 
I1ke huiKhedtt olbtbet European IOraurn.. lhat 8OiDethlnl_ 
~_l\appmtnc tn the ""arly_ ~ t:iIIleolhtlly forftt he 

- """""'"""-Ali pupiu«! and _.Itd .. De"mllna. and little naIIDnI he 
-..Jd make 1 dlacoo. by 0.1 could to 11011& -.y loward the ..... 
-. that _ ~ the -...dIe .... fraternlty. ScbIndeIe deddecI 



11M s.an. 01"'" Soil 
to build thrft Idlometers of Lag1nc roMIs U!rou&h _e wooda lilt 
had bought that _re ~Iy alDkted with W(>Id.stertle\. As lilt 
began to ~Ie IIIlItefi&I for the I"OIId bI!dII rlfbt OUt tJI the sid" 
of. em&Illbl'$C'd mountain. the dertwd ....... ~ turnec1 out 
to be a crumbly mullk:olorec!, UM:tamorphio: roclt. ~ 
known .. ~., In Mpo.Ila wtIIdI St:hInddI: /Igwftlllll&bt 
total three million tona. 

In c:t:IatenDe Ibr more than two hundred JUn. the ana had 
0IlDC been CIOYmId by an ocean ao old that DO IMD& atp.nlsma. 
1arJI! or onlaOlCo,;. '1Iy.maD. tnlIat*ed It to lea...., ro.a n!Dl&lns 
In the wdtmmt. wbkb uhlmatdy turned lato rod<. Dwq thr 
....., oonatnJalon. a ceuJn IXNi tlon ollhill panand" _ re 
duoed topowdu ""the hRwyecr'tpmentand bioomby hIcb ..... 
mu .. 1nde to part. tJI the IbreM lIdjacent to the ..... Ju.r lOur 
wodls Ialer. the apruces In theee area.. -'- rII:.'OIdlr:s bad been 
p:1J'O'In&blQ '1nCIr~,.~",of"Wd be>"~IUm.
InfI badE 10 • nodIant c1u1r; ~ 1be total _ d "" 'e1nW 
trees ~ O\w .awe tturte..n IICfa. Durtnt the IIeItt Ibur 
yean. no:. JrUW1.h on the ""** 0'ft:S ~ btuer and bettor 

Reca" .. 01 the paUcular ~Iy to the \Vcllt1srerbenayn
drome d t\q and apruc:n -_ dectmat<!d by the mllllr;". .t 
tentkm In Oennany. IlJle 5I':bindde'a In AuSI.I1a. bas foewoed on 
thew: ~'¢I"ttllS. 

To an: for oursdl/ea whal Sdtlndde had lIttlDm~nd 
eoukl demclnauate-we IOGk ..... In to MdI< In nlid· NO\-'¢I1Iber 
19811. ~ _ were met at the ItaUon by Mu1a P"elsenntdl. 
Ph.D ... dynamic Awotrlan orwtronmental ac:tMst. who owns a 
\&r"go!c orpnIc herb prom twenty miles from ~ and baa or 
pnIzIrd a c:ampllJ&n to Ave; kaa ... IhllJU&hOut EUrope'. German 
~ rqIon. She Introduced u. 10 our boll .. dtused appro
prtalely In the JOreat. ~ or a &ynan woodsman, Over tunch at 
~ CiaWlQfIn the lDfm'a etn ..... t aquare SchIndeli' told ua the 
-.a dhls """'"11 In brtn,pn& tnu back to Uk with rock duM.. 
acIdIn,g. Mth eonvIctlon, that be bdieYea that by ~ aICb 
~ ~ antmalt and huma.ns can rqaln Ihdr health. 
StrokInc hb Nlland-peppU halT, be dabnIed that by Imblblna 
twO tnspooru dlhe dual. OM!I)' ~ he bad m.najed to tum tut. 
_-wblte lockII t.ck 10 ... y, • claim ~ byYal10us news-
PSpre" ellPPlllp. wtuch ~ hila bd<n and aft ..... 

To .... 1II'hal the dual had doDe Ibr hili ~ _ Act forth In 
5ch!ndde'. 380 SE Pflra!dcs to dImb hI&b up IIW:I hI3 Ibrest 
prope:ftJ. uoa P'IUDd CIOYmId WIth ab;x d Ilesb _, MOppIng 

10 put on chalna ..t.o:n the narrow road F"eW so ~ the.t . 
spun '-""uaIy cDe 10. ~ abyM. PI... -.... I.hrou&h trees hunC With dazzt!nc ~ .. tf 

_r .. __ "",,0..
_-. __ of_ 

_of __ 

In. h~. endJeu ChrIatmu card, Sd>IndI:le pointed tooo'arda 
.me balldllOlIJe beechea with .Ie-gray \J\Inb and yeua..tng 
coppu-eoluied Ieavea sUJl c~ to thdr ~ "DtcIduouII 
~ 1Ike~, IU'e abo betn& sITtded an uoaby WtKtsterbo:n. 
But It'. 1nU1gulng that In my bul -"1 ofl.hem are beg1nnlng 
10 keep their leaves much Ion&:I'I" !n10 the eeaaon than bdore. 
oow that they bave h.1od the bmdIt of rod< duat.· AI a curve III the 
~ _lItoppecl lO look down a slope 10 ~ baby spruces-." 
cr-tn& '-hhUy, etatlt to ten feel hlCh, two to Ihree Umee taller. 
Scbtndele rxpIatnC'd, than had they not prol'llC'd from the rock 
dust thai had faUen on thmi -.. from \be hand of Oodr f'Urther 
dowrJ the "pr. tbetT ahortu, lIIekl1u eoun\erpana had recxtvm 
~""R 

-How Joo&." _ asked. ·can tbe EW'"Opean I'ortsts SUI"YI\'e, with 
no rftl bdp. etthu !rom rock dust or _ oWer -.mIT 

ibe __ be .oot badr; was orn.lnou-. "About tt.-e)"l*J"& Ttn 
attbe-.-

Proea:dIn& -downhlll,' Sclundele pnwIded men guc:_,* de 
Wla; '!:I.e,,"«'" ~ hold their need.,. -. yean before 
dioGppbC ihcm t. mak.e...,. tor no:. 1fOWIb. Tr~ thai have bul
dlird rro.a ~ now bold theU" Ieavea Ibr 'Jmoa' 11ft 
1QnI: but tboM atra1td by "bIctNtrlIerI an' droppIil« them within 
'- to lOur year&. " 

To .ee noon: eoo!de.:c:t of the efftc:laxy of Clardrwmf:llllrl other 
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p&rtad:AwocrW_'Ulted.1)TaImn"QL_ .~.o..:.., 
Aba-mann.. hodtpuldo:nlly d: Sd11ndde. he had made -.., Q. 

pHtmalc. with ~ U!Ia Ume JnIUnd Ii"om rvdl ~ 
from • quany In ~ TyroiraQ AI rawt "I"IllaF d: KltzbOdJ.I In 
l.nNbruclr'. Oraa.a- 8aer hold. AIx:nnarul.. • lean. vaytng. lit 
Iooi<Io& man 01 limy two. with pak:. b1ue psoetOn& ~. and ~ 
tdf-aaaunnce lIlat come. with high In~. mou..tion. an.t 
the Joy of cauee-orlented __ II. offm:d to aIIi"IW u. u~1vocaJ 
proor ofthe dUI!"a ~ 

TrucI8lng tltrOU&h deep __ Into the MaI%l!rI ~<a. or 
Nlture ~. hallway bc~en Innabrucll and Klu:bQ~hJ. 
AIxnnann">:platnrd that _oIthe n:aaona around·up rod!; ~ 
quamea bad pcooQt dluppolntlnJ In the puN. ..... that ~ dwt 
h-' .- bren ground lint enou.&h 10 be easl)' aYaI1abIe 10 tho: 
pianta-ar. In Ham.""". temIS, to ~ II1lavorpnIsma. ""TbI&." 
$IUd Abermann.. """pennllted the chrmkal IDdUSU1el 10 proclatm 
lIlal rodr~ IIlIIte.1ala are It ......... In qJ1cultUl1':: 

OUt In 1980 Abennann mel the O'OoTOer Qt. KlIzbOehl a~ 
quany and gravel wona who had br)m lurnlng OUt ~J I'ro.m. 8 
basaitk ,",on,. kt.,." u dloOO ... alnoe World War U. 

llMi 0"UAbecI f"Odl. utnmdy n:IIi&tant 10 cnunbl1t!i. and th .... 
to det.rr1oral.lOfl.. ... '"*'It IIlIlInIy for raIIQy Iladt beds. In the 
prooeu of cnmbtna • gJUo! deal at appan::ntly I_I I dial. em... 
raced u. by-prvduct. "I ~ M thalia. unUtthe quany ~ 
nouord thaI t:armen would _ 10 his worb 10 trudt: tt • ..., b" 
free and apply It to tbdr lands In quanlllles 01 about one thou . 
sand tans .~. 

Tho: quarry...mer donated 10 Abr:rmann lWen",-~ tona 01 th1It 
.tone flouT. a !lln&Je JdIo 01 wtUch c::ould 00Vft ..... estimated 2 .600 
.cju&n: metenI. "On agr1cuJluraI oop land." said Abc:rmann. "!he 
lrkII Is 10 ml.l: the dual. with dl1ed cow manure (rom which !he 
duat ~ II> rmIII'Ve the odor. pnMdlni the MIll .... th 0I'pJllc 
u _u .. mlfI021l1 ~. In the: IQrQtS It aeeona to do the b1dt: "'--About half. mile up Into the .....,. ___ ~ caug)tt 
his brmth. and MkI wllb I..,. ptn; "I tbou&ht we'd '- no reo 
8UlC. ",tunS( e.~ to ahow otrtJefan, It !easlIWO)"I2nI had ..... 
by. But wbeflwe dutifully bme",...·· the dUSl by hand notJUSI 
around the ~ then1.ehoa. but .....,.. thls whole area.. to treat 
evety ..quare lUd.er of .aU. 10 my amaz.emt:nt. th-e montha IIIlI!'" I 
could _ the Httl,. lreeII bufJeOnlnf. with n.... ""altJl,y np!ne"'''' _0" 

J'QIntln& to • atand atllpruC'e gyer one bunclr'ed feet tall. ......
brand>ea /ndIrated !hoy wen ~ bat(.se.t. AIlermann a<kkd 
"II"I • bit dIt!k:uIl to ~ doeumenI. Lbo: r:hanFa ""'allM the 

.. __ """' .... ____ 1 'n ,...,."'._. ..- .... -,., ..... -. 
In.InkI are bare almost h~ up. and tho: pee'lery Is wa,y up In 
\lie air. ~bk. ucq>t ~ by helloopter. But you <:an 
euo, $pOI cbanp lOr the (Iood tI you look tn t.hia ctun.p of younc ....... -

&..ndIn& DCI1 toane 01 tbtm.. about _IIJI_ hlqwIl Abenaann 
went QIIl enlb ...... W'aDy: '"Bei:>rt I IItArted o:pertmentlnC ..-lib 
tlat little ~ It tt.:! no .Ie! ...... t an. 1be whole above jp"OUnd 
po; ..... , MCiWd 'IUIDC tkad.. nxn It ... treated with ee.~ 
~ It dldn' die. It!! .-dIeI "',",*". wery oopIouaIy . .. you ean 
Itel wt..t we\-e oo ... l8trIle<! on I lew tTteS ean eatIiIy tw re
PQled on ~ of them. even bundrrde or mUllan_. wheTeaf; 
III the youn,g tTteS which were planted here in mDo-utltion ef 
bu IIled before we hqan our eqlCrtmentltlcn.. You ahould Ii ... 
know IhiIt the poIlutanc. In thIa a.ru Iare Ioooded with copptr and 
~um. bl&hlY taD;: 10 the lOll. and thaI the tTteS rewn:m:I 
~II: the fa<:!; thoot there .... no abatement In 1bI: cac!mlum 



--....... -._ ............. -..-... _-.... -
.. pId an;! de8cDy 

AccCIn1In& to Sehlndtk" unoouflnnable eMtmatt., IJlllllanI; 01 
dDIIan...ere 8pe1It on. media C&III~ to dalm then _Il' del· 
o:ttno\lS atnOUn'-- 01 chromt: and cobalt In 5chlndele'a product. 
The rdUl'-- wert:. CUt bIIcl< In ha AIea ofrock duatancl II prohi
bltJoH\ by the Ftdmll Republic agaln.t dlf,U'lbutln& tt ill ~ 
far buman conaumpUOn. And 10 artJfIdalIy incited _~ the JOOd 
peupIco oIGl1rn5ln& 1Iga1n$\ the rock dUM they peUtiooed the au
thor1tJes, to pm<1':D\ 5chlndele fro,,, j)IU"I.din& hIa dullY. noisy 
trucks Ihroug)1 their t~an and quiet town. ThIll coat Schlndele 
tho: trouble: and eqlC:nae 01. new rood 10 byp;lM the town. But he 
_lud<y enough to obtain re&IMraUOn for IlIII dual ... "mineral 
dIn;uy "'-'ppkmmt" In another ~ Common ~I coun
try. and thla enabled hlDI to Klllt In all pRI'tIdpatln& """ntriea. 

Whtn the Unlvl:ndty 01 V\enna I'ound tbIIt 5cblndde·. pnXIoct 
.... ka:I apinat radioIIttMty-ll dun c:onfInned by • So:Met In
.utuu: forI.tomIc physta In lhe ~ SooIIt'-- amI a \nidi. 
to p6ck up f'M:I thDuMnd ~ oIhts ~ ~ 
undet-. ~~ an aIteruion In lhe UIOIIeeular 
-.I I._.la.ttla: -tIlclI bad an d'fec:t. on tonIKd ,.,.,.. ... live par 
!ldo:s Iakm Into the body. 

Th'-- led plant ..,"'ntial Dr_ Gemot Grade. In Austria· • 
••• "'~.: •• n;;1and proonn<=e near lbe Hunprtan border. to .dd 
~ .• ror:ll dual to an ~ poe: 1 produ<=t be hal. 



__ "' .... ----... ...-_1 ... _ .... _ 
ol..,p I I «1_ ........... 4 __ ........ ..-_ 
,..,~ .. I ._,_"",.,...",.<--. ... ...... 

doeYdopcd aw:r the put ten yean from t.oIU of raIdue that follow 
gaprl '--ta. WIth It Iv; ...... able to brtn,g Ia,.. oMenie actUge!I 
back to futllll)l'. He t!'.ud()ie~. homeDpathlc&llydolled 
spra.y--« k1ndof~ humuau hoi: ca1la It iIi'hIcll. ctIoMt1bIlloed 
OOto tbe ... rl..:e of poIIule(! pondB and lakes. baa been found to 
brtn, _IU '-do; 10 11.10 Iiormetty pl'lllUnot COndition. E¥en ~ 
remarlEably. hII'. claims II can be IlljeCted Into rolIlni monllnlJ ~ 
to be can1ed fot kllonsetera even hund~. of Idlometer.-
thruugJI. f~ ~te. ocxuJna Into contaC1 with tree leaves and 
ne«\le. and. via the.all. with roota. II holds prombloe 0( rau8d 
taUni YUI uacta of atWcted woods. 

'The: .un ~ and IrIW1jpb1e poIII~ etrect. of the spray 
ha\'Oe thu. rar been objedII\ed only IhroufIh meuurementa fII3dc 
by dowsInIJ with • pmdutum to aupenmalb!y reveal ~ta unal 
IlLIr\abk! by Ilii)i'tDaI hwnan 1oeIUieII. sun ~ by orthodaol 
KIoencoe. u mumba-Jumbo. II not outrtghl marlatanry, tbe Ill1 of 
doowsln!I hal. ~ been Yet)' .... f...uy ~ U a 
~ tool. Autfty Weel"ke. M.D .. an I!:nIJIbh pllJ*:lan wbo 
"...,.t \I~ .... ted. year before bIs death al illnIn:;J-_: 
"' beU ie tbal the ~oflhe ~ ~ IS not rorw
..... but baa boeen _ ........ Ced to ... by po,kkna: to mahIoI: "" 
toCOIX with the dlfI\o;:ultand ctaneeroua-.ofhumandc. ' ... 
men! \hal ... tm ........ l .. ely ahead. FOr Illf'a ~ ......... to. 

U1r ..... DoooIo ..... "'- 111 

~P"-~~~' thUil 9ttndlna WI" IlW&m'leM and 1mowI
cdI". 1be r.cutty ~ be n:ptded .. a apedal and perullar 

t\a.IfWIiIJ l:Jor( .. oen OW" ord:IrIa.I)o ~ _>Ka. wtuch ap 
~'rd!he malaW world. and our tg..~ futurt oe· 
:..~ whICh In due c:our.ewlll.ppn:hmd tho:: .. poenmaII* 
~~.' 

"\Yb1 not admit.." .'wal.lO PIHn Ldunann. a SWIM nuclear 
.......-r turned cmrtlOidDtill&lltt. "tbIo1 • (Dupn:htns/I1e KIm· 
dfk: ~ 0( aD the pba_na In.oMd. compiletel)'. 
p:otJapI forne-. bqondOUT....-h. and tbenlPon to~flnoeIy 
~ rod< dUIII." 

1be urtpW rod< .. ~I.d!mann pi" may tunoe 
.... pk1ely dlflbtllt pioputa whm ground !nt. juat as &lMa. 
.tJIoCb __ cnlln:lylnert In lbt IOnu ofbotlb fir wll"'" .-,nes. 
..taen .-uund to line (OlkJ!da! dual can cauae 0I'Ig1naDy uoeutral 
_eI' to be • aJk&IInoe. 

AJtbOU&II. tbotJbl& the acuoo of roclt duat _ nolalytk: ilor life 
1"" woouId be rt;jeettd u ngn·adenutlo:: by purtMa. LehulIUUI 
tmfOtalna thai h .. c:ertalnly .ufBdmt to jusufy ~ .tone 
dus! ~t funhoI:r todenutlo:: lq:IUmlAtlon. Th do m.. would be 
\I;> "" 00 !lie Hamaker w.:a""" bunch thai btlp(lltant elements 
an: ml5aIn& In !he IIQIl and IQ II}' to make them ....u.ble &pin. 
"()Qa:!he dust h-. been 'pno:ad. II wtll be nalu", that takn ~ 
....:IldIa ... by her ttM:UOiI whcthoI:rotnol ahII'.~ our offer· .... 

Rearardl dUl'tn«!he dttade from 1985 to 1995 h. Ocnuany, 
Iwaot!1a. and SwlIJirrland bega.n to cootnKllc:t lhc: 600t".day rears 
oItbe ~ 01 the 19tIClII .. ....:11 .. their claim thIIl air pollution 
.... tboo: ~ caUIie of ilot"tst decline In centtall!!~ A senes 
of annual rtpotU In the IOrmer ~ral RepublIC of Cknuany be
tween 19&4 and 1002 f.!.I1ed 10 .tJow the predkted.~ I1sc: III 
the ~ 0( dama&e that had oocurTtd In the 1980.. n,ures 
thai rdUtoed tho:: Iheory thai .-del 11110 \a the primary eauac: 01 
~ SlMt fir In the m.c .. f'OrtSt . whICh had ~ pre. 
dIct«I to clio:: wtthln Itn~. r.DnI to do 110. 'Illen: ..... howe.w. 
an lm'tQlo)a o(the proponlon 01 d:!uNge belwcu, t-...d .. QiliCIoo and 
~ ehuwIn& a dIIdnct Intn:aIe In damqe to two bantwood 
"Ph,.,.S In the catty 199Oa. whi::n:sa ronlfera ~ a !own" level 
01 d ..... ge In the fool ntrI ca,u: .... bloc counltiCll .. Ifur ""''''de 
~ Iiw:u two IarJC II&nJtc-mInlnt art .. dev1:1oped In the 
I~ -== hdd n:spom!b!e b' 1Ore.i ........ OO'U" aeveraI u-. 
a&nd aquan: IIiIo;Iruomrs on both 1MB of !he Ohn: Mountaln8 be-
~ rastem ~ and !he Caotcb republIC. 'bQo1&b the.c-
lu;W dQ\h 01' c:onJi:ra ...... n:str1t1cd to the rtdIt of the 1UOUDtaln8 
"ben: the ctamaac .... ~ In M1ppor1 0( H.ma ......... warn-



III s..- ...... w 
inI- by atltlO4l .....m... Now IhIt the hI&b (:OilOL ... tnltiOn 01 CO2 

evtdenl In the 11l8Olo baa been.,...,aU)' rNuc:cd.. lIaIutary eO"~ 
on the I'orestIo Ie ,.....,..,...,. wtth pralDpt reDCJYer)' 01 c:onlfeB and 
the retJnml&nltlOn of ~ and IIt::br:na Into areu.mere tbo:.. 
had been at.ent lor almoM one bundml yean. 

Yet Plof - Otto~. reporUnjj In the /1lU'ITG!*,,,aI.JQw 
oal qf Pbodllll/. Mill ClOfIclItd.od that .all condIUoIw rather thu! 
8dd nun Ie wbat _ aftec:led the tc:.re.a. QuotIPC repona 01 
recent ImP"O'<ement In "'Uhment-and~-owncd fur
eMIo In Baden ~ Dr KandIu" runarMd that lnIItead 
01 uIdn& "'Why are the fofnts dytnC?" _ .oouJd now uk "1oby 
are the ~ In Europe JI'GWtnI rutu" In the aeeood half 0I1hc 
eenwry than tney dld In the er.rr 

Could It be rod! dual. and the !aI:I: that people are ~ 
n1nI to take .-lce1 

chapter 17 

SAVORY SOIL 

~-, ......... "' .... ,,-•.. """ 
dull ....re -readily ....u.bIe In Amu1cII.. .. dI'ec:ttte on aop$. In:Q. 
and even truman. .. bia GeIll~bI'i' In • nanow valley IOUtb 
01 Sall Lake Ctty. bkMed wllh a prolusion of ptnlt hWs. ~I 
IUea, and uwt Iakles. a lI"cJIoeIcal proapo:c101'. RollIn 1\I;(\e . ...... 

liM dlM:o'.-erec1 Just .ueh • unsure. 
In a hunctred·~ -old adobe farTnhouI,.:: •• urrouncled by """'_ 

It!nuy ~ poplaB. we found RoWn. tbt>u&h already In hIiII 
nIneUes. IICUng w.e a -aue!), )'oun, felkrw: LIke Sch lndele. he 
liM b=l1lWlllkJwln& dcIwn •• poonful or bia native Utah lOll with 
~ IIIt8J----notj~ ordlniuy aod. bul allprda.llJlOl'tmonlIonIlc 

"" "Some !idcnllea. - Mid Rollin. -t.hInk my rod!._ up mer--
lib 01 sun. earth. and .... ter. only rueUlnf Ihtm .. needed far 
~ IJ'Owth 01 pIan~.- It .... pad bla bandl .. It acc:ept.In& bounl1. 
"'-:l Robrn RIpley ~ WI Sun. Earth. and Wald" are np
~Itd by !be HIm;tu IMi\lnd AOM; ao 1 tbolChl 01 call1nc my ore 
"'-Su_"alJtall Mlnlng: bull rdralnecl. I eallrd It "-'>lIe: 01' A 
10 Z or WnenoJa. IncIudlll& ~ Elunma. And they're the .,. 
t::ra 10 Iq ..... ' ...... -

One Rmny dtty In Iu.I&ust. .. we brnkhetfd on ......... bIed 
CI!lI; and A2omtle. AoIltn told ua how he hAd ronIe to dIIcoYu IIlIi 
PIbt10us •• ,*a~. and how he had _ to _t II. Half. CC!Il' 

tIuy "KO .... oonuvt!rIC ~ In hie ron-. Iv had bi • 

'" 



J 14 $«hto of .... Soil 
fed Up wIlb d~ Ufe In San ~. OI:nMI'IOled thalwhu ""<la 
...... ,& ",,.11.1> ~ WU lUI tood • .oo thodo.e ~ .011 &am 1Ii'hlch 
1\ dc:r1ftd. S&dt 1011. 8IIld RoWn. n.eana sIdl people, And 8Ome, 
wtw:n: thc:re had 10 tx a mucdy. 

Told that ~ miCht hdp neutrall8e alIallne aoUs. and UIat 
if mlI:I:d wtth ~ It ('OUid help gow txurr o:ropII. RDI1ln 
.... krd up and moYed to w. ..... lk-e Utah 10 npIDI\ a IIYJMlm> 
mtno:: QMWd by his father. But. bdon: he could abIaIzt the Jltt'e5-

...,. r:quJprnm1. Work! War n broke out. 10 II<'!Otdt ilia ~ ft· 
Ion. 

RI:wIn& the t\VeI" dlMl1n 01 Sanpeu: County. br: come lnSlead 
upon a .-ance of ta ... ed h1lI$ '<01lh a ptnk aIwrn. twenl,Y-onr of 
them 10 he c:at:t. NIn& two hundred and Il\-e hundred feet from 
the and ......,. ta'ftln. all with a ptnldsh ore. Intrtgucd. he IDOk 
aampks 10 Salt (.aU 01)' 10 hII fr1end Dr. CMrla field. rankIn& 
ecknUSc open. and cbld lIlktoto .~ .. at the U.s. Bureau of 
Mtna. Head pIac>td a pIeCe 01 ore ~1Il the kns Dr his micro--
.:ope and k\ (lUt II kln& low whlelk -How much of this IIWff do 
you 1Ilink .. oul theo'e7" he ukcd In no way lI'tcmptJDg to dis
IP'IK his ea:itl:mtnt. 

-se.w.I billion tons. - replied lu.1(k'IOL -rM". what 1 ra:kon.. 
Head'. udtement. II de\-doped, WU not beCIIUK lhe Nmplc: 

contained nlll1ltea. r:onaIdc:red .... uable .. r~ wtuch II 
didn't.. but ~UK It ..... II colloidal d.y DDIltalnlnC quanuues of 
IiIInft'lIls '=t aImIIat to the calIcbe ~ of Chile and P"ru from 
wtuch the world'. nttrale. haYe IonS ~n mined. Ik:tWCCi. 1919 
and 1925 Head bad been _ided by lhtt U.S. Oov=nmmt 10 
srudy Chilean and I'en.>YI&n nltRtta In Soulll Amer1o<:a. ~ he 
had de»dolXd lhtt oonYk"tlon that !he brntf"U plan ... ..,'" dertv 
tng from 80ulll Arnt:_ nllnuea ...... not from the nltnllblihem 
~ bul frgn, mlnutequanUtiea of trace etemenUi • ....tdcb 8I:"~ 
asca~ word fIIIned by the IJIl:aI SWedl5hehfmllJl. Bm:clIus 
tDdeaa1be.~ that apeed upehemlcaJ rea<:tla ... but CCIDC' 

tbniugli \.hall:: reIICtWI08 without them8l:hIea ~ 
In the .py twm.uea· rew IIlm In the aclmtlftc III:Id.. ....... 11)' 

In a.grIcu1tl.I.re -.-mudi iIbou' t....:e mInet"&III; and ~ auv:e. 
boo(aUK of the ........ ·ranUsm of oftkolal bureaU<ll1lll')'. Head was 
ot>Ur' 10 tx eard'uI what he aald. IeIIt he k.e ilia jOb. The pre
vaJUng opinion considered _ eknlM'" ImpurtUea that .....uld 
DDIltamlna~ tood.. ;be notIon...-e bN1h tD ao-ea1k:d rdb1cd ~ 
from wbk:h Ibr:IIe .c:ontaIDInan .... _'" delltJertitly n:tlIO\'ed iJr a 
sujllO S tmpoo.CUiC>" In nuU'tUWe quaIltlQ. 

Nawatlut Head had II dIanoe toebodi: bfa-.. theory. 'M>uId 
ADdu woo pIe.ue IJI"Iild up _ 01 bfa ~Ie ~ pUl It 
... lUa plant-. and II« what NapptJled. Anderaon. like cota)=>" 

s-...,.w 1U 
dM' iii I.hc* dIIya. b.t a .... -Ume Vk:tc:w)I Oarde:n.. and __ ppy 
iii ob. by JIOUrtnc powdeitd montmor1llontte 01110 the &mund 
..,-ound lila ~ "'-vtn,a KYenlI rowa .. controls to !lee 
.toaI ctlfkiO_ mlihl dr\.-elop. 

J"UtllP& bla bulldo& c:h!n wllh evidenl pr1dI:, RollIn loki of hl!I 
~. .. 11M: first tomatoea _ planled wtth the duet t:amI!: 

lIP I!lne ..... ~. -neoeae the OOIltrolli W:te attacked by hid 
..,us Ionf: &r'CCIl wonna. We J*i'td off the we- IUS .~r _ 
t>und tbcm. bu. they ate. lot oflea¥tS. On the MDnillc plot. not 
a --. The pWllS were .tronetr. bdd frutt wd, and b.t gnal 
aa--- ~)'DU've IUUd II vqtetIIbk IJ'O'WiI wtth AlIDmIte you're 
~ ror- Itfe. The ~ In the conlnll plot were julrc',"" and 
...ud1- TbeooawtthAlo)mltedrlpped wtthjWee .... ~ tmdc:r 
-. all .. of lhd:r J1OWth. By fall one _ured ae.= Inchea 





u. 
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than b.U' poundL PI10r to reedInc NomIte the 0DIIt per tw:.d In 
the ieed Iotl'orlhn:emonu.. hIod txen81..o. head. sence ......... u .. 
It ..... down to 895. and the quality a( the bed ..... ,.,.,.tIy 1m. 
prowd.l\notI'M:r fanner Wl'l;)te that IIe\'m Holstetrul thai. had bttn 
bred 6)ur umee antBcIally failed to 1lett1e unU!!I peiOtlltAzrnl~ 
was mlxcd Into lhetr dally Iftd.. On the ftfth bI"eedIng. all the (:(IVI'II 

8ettkd. So we red II to bop. and by mar1<et tlmo: the runts had 
cauatu up to the 1>thenI. WUh pta we manaae<l1O br-e.d c:ullM 
_ pu! Lambln& with I<",m that WllSIIUPpoeed to be Inf~; 

and -101 plenty of kid., plu. ro to 60 pelOtllt IlK1fe wool rrnm 
the $IJ«p." 

TO make IWI pntnt. RoUln wsved a amall booklet! n... Story qf 
1"mcII! M/neI'UIlI by Dr. Melcblor Dlkkera. Already In 1931 , Dr. 
DIltkera. u ~or.::-w 01 B6o<:heml!I«y and 0rgIuUc Chrml!JUy at 
Loyola l/ntftn\tty, ..... lIO IIlnJoCk by the pooperue. oI'mantmorU 
Ionltt: elay--dalmlni It 10 be one of the _ artJUIng and un 
usual matertala he had l'VI:I" bttn IOrtunate mough to rome to 
oomact 101Jh- he laur'lCht'd an extended reeean:h program. Ye&f1i 
a( InWlSto.-e IHudy ocm1'tnl:o!d hlm that trace dtma.ta..m: kI:y to 
au 1Mn& orpnlMM QI1IrJIllal to the IlUUd:Ure of oenaln cornpk:J: 
ct· iJ.k al c:ompclWllUJ t..b.o.l In4uenot the t:JOI.lf'8e a( mrU'bc!llsn . • 
..ttaI1'iIIccor In the Ix&ltJI a( evny th1nI be\n&. 

M"ubol'= the SWII total a( III d. II. al reaetJc:m4I that pn> 
«cd In ~ ... edt of the body ~. iIuc t:.ow. of mdJ 
day-Ia what kc:qIJ .... all ~ Some thirty U'IlIIon c:dI. an: .< 

s-r,W 111 
....,rI<. constantly, In cad1 and eol'Cry h ....... n body, twenly mlllIon 

tbt human bnUll akmo:. In each eeU. metabollam-the pt' c 
::;. wtJicb bKbtu.tf. an: ayo~ tnto 0CI<np!eJr elemc:nta--IS 
~ out by ~ ..,... pnXetna -.tuc:h an: mm-Iva 8)'0. 
Ih 1 by the cella. And n ....... me dear to Dr, DtlUleq that 
rtaDt~U1..eret:Umtlalln lheantlOtlaithea eN}'IDeIl. to 
-" .. o;:II~ In brtn& about dian'"' ebe .... by lhetr men: 
;":::';':_:: t u>IdetPC chIInfe. II III ..... _na" .... 
~bl~b a:iel1CC t.. no real expIanIttlon. but wbIclI clear1y caonDt 
ocC\II' wtthoul both the ~ and the elements WI:In,t In and 
•• 1 " • ., eoc::I'J)' to achle!fOI: MI. ; tile dJecta. 

c ' • • UDnI aI u.ce elema>ta bave bern fouDd, under tc:r-
1aIn_ ·"h-w. In acquln: I:nUrdy new pt ....... Uea. ¥erf attfua'l 
.-- tlKw a(1I1dMdua1 ekmn1ta actlflIlIIn&l:J. ~ Ie a ~ 
taloth£tIon ~ u.c:e e1emenlL aucb as IrOn and ooppb . bot.h 
!II wtdcb an: ...... _, lied wtth blood ilrmatlOtl.. I:n piantll. IrtIo and 
~ an: • !Pted in thlorophyII farmaUon. 

WItbout dIJorDpbyII tbe:re would be no III!: an earth. the .-uy 
Irst.-n ptII.nta betn& the undcrsUIOd IWr txta« .. the: enugy 
III the &un and life an tho!: planet. Only &rem pIanu; and ~ 

!"' .. ~ .. ~. ~ JIbIe to abaui'b the RUt'. e<IeI"IY •• ten It. Irana
...... It. and then m.naIer II to man In the b'I:II oI"wbeat. com. 
~ and rrulL Un" he<! and llnpiOV" d food wU1 trup
ply enzymn ~ to the blood. Same two-Ibausand dlfJuUlI 
tw)'4kL evuy _ a pratdn. ~.yn\.besllled by evuy cell fnxn 
.m008(kla fumIahed by thebload, obt&l:ncd from I:ngeated food, ... _-

Aay beat OVCT 119 degra:t Fahrenheit tIe~ eN)'lnn., .. 
cIorI puteurtzir18. Many chi:micaJ ~f1..-me, chIortne. 
!tad, bou'bItunll".. BenI:e(Irtne, .. nphetauw1H. uIeOIlne, cal'ban 
1IICIfIa>;;Io,k. nimlle., a-ulfur dIo"kk. DOT. and ~ other pest! 
dele&. IM:.t:ddrIea. and chemieaI re~ inhibit enzyme ac. 
tMlb.. loll do WIItu and alr pollutanta. 

The IICtMtIe$ a( ~ are ext.muely lIUICeptlble to bods. 
1he mrn: FeIo.:nce a( chmucal.rldlttvtlln food ~ ca\llle 8\lIIDe 

~ tlnuents to beo ''','' unavaJlal.Jle. nx iIIlI'iIII: applkt; to chunI· 
o:al Ienl1br..a I:n the d.. 1bey ..... ca~ trace rJrmo:nlll to be
CIi:IiaIf "'-lIab1i: 10 pIan\L Enzyme: reIICUoIJa are ~ by 
a dellcit .... y a( lilly runo::Uonal nutJ1enL 

Dr. RudDtpb Abdrrhalden. Dtrectar III the: Laboratory ro.- EndI!>-
::.. ... it .1 and EnzymaUc ~ In Baad, s-tumand. and 

• III fIIacbemtatry al Kane Unrwena.y In Oe'nIany, be 
~ the ~ 01 all,' _ ...,. tx enzymaotle I:n CJdCln. He 
~ u..t metaJ:.ol!em Ie ""IOi':Jt11OUI with enzyme ac:th11y. and 

t .... Ia a ~~ In the ~ Pflttenl 01 nI -



m s.c..oI. ... w 
zyme.eth1ty. an .ethity dependent on the pt&aeilOeoftl'aOe de 
menta. BreaJrdown of tf>c, enzyme IIJStmi rettulta In dlsm .. or 
death of the cd!. Many nutrtUOnlatl and phplclane now ~ 
that ~ 181 ~ally only _ d~: malnl.ltrtUQn; that all tho: 
othef UI:e dc~ &om It. 

""11~ now know." .-.Id RtIIlIn. "that the: II)'IlI.hesIs of all .......... 
natunl ~ dnno:n~" the IIeICnt 01 the: h.annIlnlowIlI}'Iltt . 
aetIc fulldign thai. tor.... the ~at heakhy IMn& matur. AzmlIt~ 
Is a ...... P'" C'OIJIPOlUId at natural oc:dll*laJ slllcate ~ and 
trace .......... 1a, 5o;JmI:thIr1y.t'ftI tracedmlCU In:Jn.cot-lt ..... -
nnI"m Itnc. wpptI. nc.--«eUT In MlCh mlnuteqltant1tln they 
IlIUM be ..... _.red In part* per nUUton. yet they appear IQ be 
bailie In the oomplu chtmk:al and electncal meebanIam thai 
nak ... up the human body. The b'm 1n..-tUdl the ma,jor part of 
the natunlI IPIq;ulk nutr1tn .. are aMImJlated by animal and 
~ con.Ista 01 malel1al In the c:oUoIdaI.cate. 

"In pIanta. toOtIeta and rvoI- ........ aft: p:llaally In tnttmale <:OIl 

ta<:t with the ooUo6daIlIOlIf'C'e8 atthe eoa nult1entll they Ieed frorQ. 
Plant nu trleilta 11ft- thouibt to pu. from the 8011 IIOIkls IQ the 
plant without IelMnt the .pxre of (OI1(IIde! Influence." 

RDWn talddown ~'a book. to make thebulo: point about 
hllt pi «1OuS AmmUe -naoe eloementa need to be m,ested In a 
bUan<'led manner. beall .... they tn~ A IIttk: too much of onC! 

C\Ill pr1)dua: a a1Ucal ddldency 01 another that ill pieault In 
budy aulDc;lol'nt amounta. 'mice elcmenta fI.uw:tlon as actk'aton. 
at cataIyaIs. wltlUn the Irttni cell. Ix It plant. anImal. or Imman: 
alld they All! tho: root of all LMna pio:x:..-a. with an tnflu.enoe OUt 
of all propOrtIQn to their IIIK. Whtle the quartUty of lIllY one ele
ment ~ be arnaIl and eff«tt.-e. comparm 10 another. no ek
ment fu.x:UoruI alone. bllt only In COI\IuncUon with others fqlWly 
ImportanL ' 

""" ..-ere bade 10 the ",,",*,,1 gIadaI to/dlmem In HulWl _trI'. 
fun oIthe _ U'aoe elemenl.8. l'Iecu1cally t.llarJed • ..-tIlch pw.~ 
10 be the ... ,lU 0111.8 vttallty_ CoukI F1anafan. _ ..onder'M. put 

Into RoWn'1 Ammite by aubjK-U"I II to his vort1 

_ .. '" 
"..1-lIl<e mtne'" parUclee ..... Into the co!l"'d1lJ alale 01 ftne
nes- upon lftIClUnc • tTilkal Sibe whetl their aetMty ~ .. 
tbeII' £n:ouI1lett1lQ& out aa ~ of their partll'Ular 111OC'pnk: 
~L I'Ilrtidc:I; IaJaer than _ nlblM'lI't aeneraIIy In an .....u 
.t* DIJIldItkln lady for IJwDedIate lIM b7 plant. animal. or hu--TtI~ . • piece 01 matet1aI can Ix aobdI.1d«!1n1O "'111er 
pIt«I only .. far beiJre !her ~ be IftIl with the _ pow 
rdUl m1uOiKopc. At • further ataCI= • IImtt ill JIO'IuIated bi:yand 
,.tttdI ~b cannot ~ aubdhllll .. iI 'WIthout klaln& thdr 
tbr" .... ld>araI;:\er. this ~QlII the molecule. Thc- .......... I par_ 
!Ide ..-l.slbk to the mien" pe ill sUD about ..... thouu.nd ~ 
t.rF thoon thc lalpst mDIecuk In thla twOlgbt lOne' of matlc' 
an: found the peculiar hrma an. cded "c:o!JoIdar .". nx-. 
(kaham In 186:1. 

"1Iyro'Wdal ' said RDIIIn. "Onhano IMUJI ~_tenUlwl*:h 
,..wy apWllze and hwe thc vital funcuon of dIIJuatnc rHdUy 
tIJrou3b anImIIl QIallbranea. aa c;pp I to IDiOi pbooa or &dIU
nous m"srt. wbkhdo ~ ~ rHdUy or at allhrou&b lUll 
IJIIIl moembnnc .. and c:an.- deitbt be uatmllated.· 

And Ixrt. we reaUad • ..-y lie the apianllUOn _the t:XI:i .. 
dnouy vtWtty of rolloldl .. wtIl ..... the ~ facta of 
I1DiDcopII.thy. In whIch the smaller the~. the more PO"df'ul 
the dfrct. Copper ]a sald to bI: eIfecttv-e In plant Ilk when pi Elk'llt 
In • ~tnluon ulow aa one pIU1 per tm mllllon IdI'y mattEr); 
lIIO!ybdtnum is eff~ w~ pi d' .... 1 In one pan per two hun
dred million. and c:obalt ]a eI'I'entYe w~ prettnlln one pan PEr 
""""-

By the la"" of phy!llel. the IiOIlUtT an element Is divided. the 
larger is the IIJ'eIl of .urf'ae(! upu6<'d by all the ptecee. A ont-lnch 
<'Ube h u . &urface an. of abt tqUII.r'e lnc:hea: the aame cubl: dI
vtdrd tnu:>~l&bt cubelel.8 will together t.vt euctly IwIc:c that flUr
r.:e ana. By the limit the cubele .. or partlC:1ta ~ micro
-=opic. their cumuJaliYe.~ 181 tnt:c" .... ,,..,. 1noC:ra8ed • .And 
tIw larger the llII'face uPi*d. the IatJtr !hi: plrU(:1e-. potenUal 
10 bI: chariedwlth entrgy. 

In colk*1a the "tiD 01 u~.urfaot IIJ'eIl 10 volume 0( matr 
I1aI bouMI," e>nfttIIeIy tarle- At tl«:tncaJ ctIat'8t tmet. 10 repel 
PInldea fn:>m each other. ""'''''''''' J*tic:b are kept II'JlI"'te_ In 
- !)rnIIIOn. trtaInlnC lhelr YlWhy_ Sut If the c~ ~ 
~ b7 IIChL heat. tlecto1c- ~lda. " .... )lhe ~ tend to 
-p ..,..mer and ro.gulat.e. WIth CO"I',botlOll lhe ayakIII "-a 
U. CODoldaI behaY100r and bK_ '~. ' III both orptlk: and - --AD oIl1fi: Ia bmd til the eoDotd.' form and baa ......." ebarw::-
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Ic:f1slkIJ abo in InOrpnIC eollolca. whkh led WoI(pna Paull to 
concIuck that mk*!. PJ'O'1o:k the moM Important known link 
bttncu !he InOrpnlC and the orpnlc. • clue to !he ~ tIOlIrtlr 

"'''"-
One of the kiea~ .uppOrltra 01 RoWn·. AlomIle 11;. VUQ1 

nary doctor. C.s. Haneen. who attributes !he uu.cntlnary paw 
en r1l t:rKII! delllCna to the mlel'OW8_ tMy r-tw'" lie ma1n 
taIrIs llW. m.cu bave an tnn.Ile IfnelIlFnce that 'Qj)bCu .. vIC 
....... gro.\flIplant. ... JMbkolprodudn&.eedb-~. 
and wID .omdlow M¥e tt. tel'*' ta II'fOId U. He uld th&t 'i!'brn 
Ox DatuI'llI t:rKII! deme", m&1ft1al. IIUCh .. A>:om1lr. with t.IJoIo 
....... alk:io •• _" .t.II;IUPPUed to. J:IVWIn&plam Ix bas 
IilIled to Ind any ~ P<WIot. 1...eb.¥OId aldllreaU!d plant&. 
But when. plant Ia no!: 0I ...... _,p'OIt'th. and ... peNe tLC'any 
In& 011 .... Pl'rftct apeetes the ~ an: pm the job 01 ckar 
\tIg II up. 

.ADythIn& lhat b "_ ~ til quatIty."1NIJ'8 x.. Hanrn 
-.au ...... food rcw ~ au th&t only the healthy pianUI u.pmlr 
tL ~"ecd" jt'"odoc:Oon. an: 1tfI. to mawK. linptrfioc
oon til Ilk haA .. -.y tL beIn& ~ IIItft 10 !he ~ of 
nature. F"ood producta rrom. dcftdt;" t aoIIlihoukl ne>'a"be uacrl 
.. buman ... an1maI CIIX*.IIIlption. and they IIhouId ne>'a" m 
uacrl br jCpood...:uon apln .. feed." 

To ~ the dfectl\'a1e8a or the mlC.o .... 'ts ..tlatell 
by trace demenLa. Dr. Hanam took • bag or _lie and .p~ 
It on the ground around an OI"RDF tree with mliture frutt rudy to 
be pIuclfed, 1be 1Itt',. he explained, ...... full 01 heavy metals; 
zinc:. lead. n>ernlry. and 1nKCtIc1dai, WIthin rou.. mlnutes aftn
the N:ornltc waa epnad, IheTt WU no!: an onnae or leaf on thai 
tree llW. waanl fr(:e 01 Ule ha.rm!ul dJec:u ol the heavy metals. 
DDT. and othere~" 

So amaICd wu be by tbeat rtIUltt, hi: ~ted the eJIPI'rI· 
ment _.-1 u.ne.. HlaexplanaUon w .. .-mplf: .. 1t Ia .maring: 
"'M1a'owa ...... (rom the trace tlemena In the AIIomIte catalyze the 
bea.y me~ Into hannIeM compol.ll>dt,. whleh the plant or tnt 

an then UK or autamaUcaJly rttum 10 the lI0II." 
Hansen uya the dfertaol dUfertnt ~ oIradtant (11""0 on 

mlJokhI and P""Opium an: btIn& tl<~"tIy IludIed. and thal li 
IS known th&t dIflettnt -vden&thI and hquendel .... y pr0-
duct W\lrtw.l e&cta an eo",*,- and o:wpn.tsma: ultn-W;Jkt i1IY" 
can .... dawn « MOp the ~ ol proIopIMm. cauaInA In 
creqed v\aIXIaIt)' or ~ 

RalIIn AI bKIt and ~ partJy p' ! ~ aboul JelIInI hIS 
poInII -=-- and partly til d pair about the world. "We ba..., 
pnaed. up an Dlwn: by t.aIotnc the attitude tbai. InRda are til 

_ ... m 
,,.dIP& QUf .,Ida and ~ our Cf'OIIOl. So _ lull lhe bup. 
~ 11 00ITtICt. Instead we are IdllIn& ounoeJva. But tilt: bup 
an: NltunIly deatroyln& I)Ur CI1IJ* beca~ we are 1101 tcrotn, lhe 
cro ... tbdr jll'Ojltf food.. We art not fIMn& lhe p\Il1l11lhe natural 
uace ekmmlll whicb ctve tmnI ~ to the brncftt oIlhc mI
"'.,..~ o(creaUcn· 

WMI be' meant by the wIoo ••• '(t 01 creation did not be", .. ue 
doar 10 ua \lilUl we met wtth the nat PtI .... on I)Ur list. • brtl . 
III;nt omit""'" ~ ·tumed-cntorno .... 



Chapter 18 

BIOMASS CAN Do IT 

The JOdI. dWII. Is ~. by !he billIone 0( 

tons; !he urpniC material .. ~ In bUtIone 0( tMIII 0( prbag<: 
and alud#: the U.s. population IlIane produ<:a tft:M thoullllOd 
pounds of ....."o:mcnt per KCOnd. whlIe. In !.NI _ ttemnd. 
u.s. u.utodt: an: produdn&another quarter rnillIc)n poundII: and 
tbue an: 2 b\lliDn aau of =UKd or tD&rgInalland In !he world. 
62.5 tnllllon In !he United su.t~ alone. What \ft)U1d It take to 
IItOp ualn& ptllMInOutI c:heInlcabI. "top bumt", fou1I fuels, R' 

duoe the dan«er of CO2 &1>0:1 reed a world ptlpulaUOtl ~asIng 

by the billion? 
The IlOlIweI"'" IlIX the l'antaty of 80tne cncl<pot d~lUllU. bu' 

hard data apdlcd out by the U,s. Depattmenl 0( A&r\CUlture'" 
..... BdtS\1Ik Rl:seatdl f'adIIty. " nlUlU ·mIlIIon doIlarOUtill1ipnlld 
~ mlk:s or the MatyIand \andWApe Jual north ot waahln!I 
too. D.C •. designed. at taxpayer'" ~ 10 ImJ)l'(JYe !he oondl 
tlOnS of ~rurc ... !he fArmer. 

Not thaL thb partkular ~ '-'11 been put b'ward be 
'-. t1meand again. a.'Ulhc: pastquarta"oenlUI')'. by".me.ol 
~ wrllIng In ~ Walten' Acres U.S.A. II » on!)' !,hal 
.- I..I:Ie .... upoul COOICIi!run an otftdaI p-o:mment aaencY. In 
~ IOrm.. \Jlrou&II.lhc:tuddWT1t\rlioioneottlli p'''' 'onals, 
" tILIL jc>nal Doct<:Ir of Botany and 1UDtdD1, ~ A.. Duke. 
apen In the IIWdy of ~ plan .. , -"- offIc:e looks 
01.1, ~ tho: IItt:1d .. .rtl al tho: tilOO,DOWI USDA IIbraJy-<lP 

~ 

- Il10-.1.:. Do _ 117 

.,.tItutton thaI falls to carTy a .... booIt by dlher SU,I",.,.. cor 
""",ml 

Y/llll JUSI the ~ thai oo...lkIi ratlow. ~ Dr. Duke, '"' 
could be .,..y-·au.l'lldenlln meTI)' and not have to bum anotheT 
~ ot r.-:t IUt:l At the MIme tImI: '"' could hit." alarJe Mlf. 
pIUS o(.,..metna from legumes and ~ and M could n:mcdy 
tile .,.lkm's "ppantnc !"ann: oIJ*)W(J:'b by.ame 860 w.on. 
All 01 tim .amply by planllnt our fMrJInal 8Od.. all 6l.11 tndIIoro 
..ns 01 It. and ImItaIlnC !he Iuner1can tndIan method of Intel'· 
u ........ 4 liegumes sucb .. aIfaJf.a with t'erHla IiUdI .. com to 
~te "eDe' D ram." on soil not pC8i;Ltlj u!*«ed. Sucb rann.. 
could .not only I'eed the nation. with" ~. bul produoe abwt
.,1 fud from crops. dImlnallnC the- need to Import erude 011 
rn.D am..d.. And. all thls wttOOul takin& Into .........unl the 1" 

"!--L~ftoI_"-'I'ILP."'-". ______ "" __ .n. ,,_, _10, n. __ • __ 
, . -___ tlr~...i...._.. ' ---1IfOoot 
--"'I!.._~_ ... * I ; ••• _. ....... __ IIt'~ 



Chapto" 18 

BIOMASS CAN Do IT 

The rock dust ~ ~. by the bI1IIo:Ira of 
tonII; the orpnk: ma~r1al1s there In bUlIona ol _ 0( ~ 

ar.;joJ'wlV the U.s. populatlon alone producI:!I twrlvt thau...nd 
pouro<I5 ol ea::remmt per IIeOOIwI • .....tllk. In that _ 1I«Gnd. 
U.S. IIWI!tod< are productna another quarter mllllon paunda; and 
tbereare 1 bIDIon acnaolunu-ed or nw'glnal1Ilnd In the.....rld. 
61:1 million In the Untted Sta'eII Alone. What W<:IUkIlt ta!u= to 
atop ueInf; poIeOnOue c:hemlc8Js. atop bumln& f<M$U fucls. re 
duce the da.t'&fl'l' of COl and feed 1.....rId papulatIOn IrIC:rmAIng 
by the bUllon? 

ibe ~ Is lICK the fitmall}' of.arne Q'llciq)ol dreaIDe1'. bul 
bard da'- 6pdled out by the U.S. ~nt 01 Agr'Ieulwre'lI 
VIW 8eII....uJe ReIIeaI'dI " aclllfy. a IUUIU million dDlIar OUtfll spn:ad 
~ m.lIes of !.he Maryland landlleape JU5l .-tlI 01 Wuhln& 
Ion. O.C .. o:IeeI&ned. a' t.upayer'.~. to Imp""", the (lOrDI, 

lions Q/ ~ b' the flinner, 
Not uw. this panla1lu approach hAan' bem pul fi:n.oard be 

'-. time and ap.In, 0\"eI" the put quarter a:ntury. b7 a IMI':II of 
...... en. wr1l1nI In Cba.I1ee Walten' Acres U.s.A. II ~ only uw. 
...,.. the piopuwl-. m- an oft'c!e' .,."mU1IeJl1 1IfI"IXY. In 
_bm.1hn:JuChthetudd...utntoioneofl'-tw·' , -1&11, 
a taU, JOriII Doctor ol9atan)' and TaAcon,. J_ A Dulle. 
esJXIt In the 61udy 01 hIlltJClnOter1k planta, wt-. oI!k:e Ioc;Q 
oul ~ the ~ I I the ~ ~ IIbrwy--:an 
~ 

a..-..en Do. IV 
.. UU1tJon lhal fa1la to can)' • sIntIe book by etlher SU:tner .... 
KDl*"Irn' 

WttbJUSI the acnqe that now Ilea fallow, -.ya Dr. I>ulqo, _ 

CDUId be aetf· auflIdenl In enerv and no! ba'f'e to bum another 
P"""'" olfuesU fuel At the aame I1mI: we c:ould hhl: alarW- "'T
pb>S at proldm from ie,umea and &TaJIlI: and _ could .cmedy 
!be ,..tIiXl'a appalltn& balanc" aI~ by _ 960 bUlIon. 
IJf aI thM Ahroply by planun& OUT maJ1IIlII aoU. aD 615 m'lIIgn 
~ oItt, and tmttalln& the Ammcan 1nd!an method allnter, 
cropptni Ic:gumes IUCh .. alfalfa wtth aft • ...::h .. com to 
crn~ "etC." ranns' on lOll not presently exploited, Sucb fan:oa 
.-Jd DDt only I'eed thenatlon. wttb IIIW'JlNI, bulpi'Oduot abun
danl fuel from cropa. eltmlnaq the need to Import crude CIII 
,-.bIwd. And aD this without tIIIln& tilto aoeounl the 12.$ 

......... DoU. ,.. -1IIoftoL "'--D. .. -.-... _ "'" ___ "'" 
~.I' ...... " ..... , ' 't ... _. __ 

, .. ---"'.-"'-" --....... _"'Ibt ___ ..... I? , ... "'4 _...,. ... _.-..,I.*W 
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mUl.lorI acres preeenlly devoted to My and com. 90 perotfIl or 
wbldllll JroIIm lOr Ih>ntock. 

TQ ..".u; a"no IUd from frnh ¢.II UMuc "Juet .. eqy Ill! 
makinC II rn.a !be ~ mnaan. of plana lind ~ 
...... But pianlll have .... mormo ... adnnu,go:: ~ an: ~ 
111*. }'Utt,y. and InddlnItdy. FTom &-r.b ¢.I,-low-paIludon fur:1 
III KUI""~ any avana .. lOr bIIdlllUQMne and dk:Id IUd. ibb 
.......u.s IJT.alIr I"t'duoI:; the ~ dt«t by cuublg ckrwm On 
the tndum1al ~ of CQ2.. AI the _ t1mc It ...uJd 
<rm~agtlal_of>'tgdaUOrl to~the paaml....-plus. 
furthrr ~tInC the ~ d'Soct. Orpnk:.... • ... &..m all 
tlQ bonanza wauId help rdIuUd a ~ ...... 

Alfalfa.. "'Y" 0uIrIe. ~ wdI to the cool moruhe. prvdudnt 
eo:><Ill&h .,.u.UOrI to pdd the ~ equh"a.lcnl f1l t1ft:I to ~ 
ban"ds of 011 ~ Mn. ~ ... , .... Ies on .''eI1I# alf.alf.l yIdds. 
Duke concludes that we could Ft nearly a IOn or nI1bk leaf I"
tm per ac:re of aIWfiI (.and Wt·. onIyone·~ of wbaI. HanIId 
Aunpt __ able to &eI. usln& Sonk: BkIom) 

>be tndr;." ukt Ou.ke. "III to Intefa"Op • 1e,lIme wllh • c:cmal. 
T'n.Ie. If" you &row pln alorIIe. )'01111 Fl more anJn: and If you 
g1UW Ioegutne alorIIe ,oull get more Iqume. But If you BJf19' lhI: 
two ~youll &eI aJlUteI" bIomaa. and WI Is ... "batyoun. 
a.kr" 

Com IS 0fH' or the IIlOf"e prvductlve plante. In a calcpy known 
lUI C-4. whlch phol~thealu beet In the heal oflS1.lllltnCf". v.,th 
lhe aid of IIUI\Sh1I1e. lla stala and leaves produce the c....-gy 
equMllml of twmty balTels of 011 per .:ft, pLus another aI.s bar· 
Il':Is from Ihe IflIIns If \heR are uaed for mcfJ)'. To achle\-.: thllI 
OUlpul ~Itl.res only two ban"cls of au per KIl':. nearly one barrel 
of which ana for nltfOieIl fenJL!xr. But alfalfa. Uke III01J1. iqumc:II. 
takes nlt.roam from the alll10liphere and pula II 1n10 !be 100 at 
the nlte of about two hundrm pounds per acre. comfonab!y com 
pensaUng for lhI: one ~ulred barrel of all. Other h1gllly fud pm
ducdYe C· .. planta Include 11ce. lIOtIhum. and the Ullief" ~ 
such u ~ that WesJacnoo Is InIPJO"UIi at "the Land.. -

TIle 5:1 mllllon tons of protein dem-abk rn:.n lhI: 62.~ million 
acntI now IyIn& ratIow1OlOUld be about ~n UmeII what Amn1<:arIS 
need lOr thN diet. The lUlduca remaInln& ~ pn;lldn ~ 
lion. would)'kld t.heyearty equh'aIent of~ mOl .... barn:D ofoll 
In !be IOrm 01 aIcohcl fn)m the cdi"Jo.c ~ ......., to aupr. 
TbIs U;mt alUld ~t!y on oil lnlporu fn)m I'I:nIIan Gulf 
~ and dlmln.a.te the neal 1M pauoIlIng dangerous ..... 

..... c..DI>~ 22f 
~ eould probably mduce Imporu by _ mIlUon ~ DI 011 
" dl/iI'. from OUT pnsent dally ImJ')Ol1 ai nearly KYnl mUllan bar· 
ttIL 

AbUld1 In 1 ~79 Dan Carfson hIId IUbmitted. propcwa! 1.0 the 
~ r:4 .EncrI:f oITertn& With tu. SOnk: Bloom 10 Inr:resae 
!be.,u>UIll pnXIucUgn offuel derMbIe fram .... .:ft oE corn".m 
...,.., ~t the lava or .l&lksI fram • -....I2lIO pJlona 1.0 
• b\IInpa" 600. Md ~ ac/uItYe two ~ In • year. which 
~ c:ocnbtabIy nJK lhI: no. 10 IM:T 1.000 ~ .ucw:able - . But 00&. In the thnIes oE neady bcIn& aborWd by the newly 
efoeCttd RonU;t Req.n. neYnml!de .... of!IdIII. - ...... nlofltds 
-nau~ paupcwJ. 

Yn then .un I"mlItIn. the patrlmOll;y f1l I~ m1II6on JICnS to 
wen W'Ith. presently \JKd, or ml_nord. to pow t.y and mm f0.
Il. 'ock Wen ~.,-em.ens to be mMIt! Into -ehall!J' I"arms
oE ........... le ~uo.:. r:4 1",]1_ and ~ we could. 
........ tt1i4 to D\.IkIe. ~ twvesun& for 1oeal ...... 'I'mptklrl and kw 
c:o:port ailOO mlUlon toN 01 legume: proIdn. produce more com 
c:erQl1han we hi." evu hanftttd tldDr1! . and ~te 3.~ bO 
11m bvTels 01 011 from the reMdue. 

"IbIs -wd take c:aJe of the cauntry'. "'~ ~ require
~ts. And just as .ppealln& Iln: til the Qther bClidlts IICCfUed. 
In bI:coI:n!n& K1f-....tl'Ident vU. ~ ene." rarms. we could. 
.,. Du.ke , gI:OCnIle anploymmt for the dept e r1 fartnIn.a. In.IS 
...,.. Md auto.1IOtIYe industries, MOte hands wou.IcI be nee 1ed 10 
plant. cult/Yale. Iw"VeIt. aDd prQeI:M t:nCt&Y ~ 

SmIillI"actortes woold be needed ~., the _r&Y fat~ 10 con· 
YaI. energy ~ Into renewable fuds IlIte ~thanol I&raJn a1co
hol). methanol !wood akohoi) .• nd .netlIl!m IoU. all of .... hIch &en. 
en.te Iesa pollution I.han p&Qbne. 

Detmtt, says Duke. oould teYenIe lla stump by manuCacturtn,g 
c:.""'V1l'n needed to run OW" cars on le ...... bloe fuels. J::l«cnUBI
II:lnJ the fuel produc:tlon procn8. ~lim1nauna the trarq,pon. 01 
fUel ~ around the world. ww.Id lua.uIIole dt... rd local 
_1OlllIee while conaervln& e~ In fuel tranSpOrt. 10 ...,. DOth
Inc. .tdI 0Ulte With. 1I11t1e. f1l muovtn& the 011 pruduI;:eno' fin· 
&In fram OW" eoonnnuc throat. 

£Iy (UhaUt!& 10 orpnIC Itlkwiible fueIII. we -.Ill JtrfkOte 
Jnean:h IUld jol1a lOr Amn1ca rather than for OPEC. ~ ahLft!I 
bIIo.tna .uo;b • naJ\~ mlght mUc: tt pM'''* to IuIfUIIlk 
.... bd1 (bum oIU.S. r .......... ofU"adlnl. bushel oImm for. 

-"'''' AIr In Loa""Fles and Denver ~ _ more be lit 10 bRalhl:. 
And lbcn there .. the problcal of _Id". beooI .... ~ 
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~ In .ucll ata~ U Ar1>tJoa. CumonI. dbu 10 dI!II.l with OUr 
enero po'I:IbIienM call ... massIVe usc 0( ~ -... _~ 

that will be nceclrd by rarr...n to IJ"O'W tbdr ~ 
ibe orpnlc tlelD farm..-ys Dukt. will .n.:.1IIte boll! prob

lena water IUIICN«I durIrt,g 1X"" *"'i 01 cror- _ ~ &nod 
jXlKdn can be piped bKk to the ftdds. in toddltlOn., ~ buildup of 
h\U1JU8 In dry watern ftdds ...,..., help to hold ~ KlU1ly I1l1n. 
Anothoer" cre.~ WI\)' of turnlnf; • dlp'tor _ 10 MIYanta&e bi 
Duke', -\JIll Uon that an1p iDlnmI <.'OJMft the 113m. up land Into 
enerv f'an.-. IrUerallll'leCtt:d by canabi due with thoI:tr earth·""", 
"" mactuntry. &rtpped cm..I could then be baJFd out. and_ 
•• tudgtJ. ~ In to ~ and rWabIlltate the land. a..ro..., 
long. ~ Duke. barfIes wuuld be h&ultn& ~Ic tuelol to Ur. 
ban cen~ and sludge baclE to the ~ Iiuma. brln&tnA' know. 
Ina III'Ullt to PfeItlet'. ghost. 

AItudy In the 196011 Donald DMpNn • • IOII\"ef1ck eoonomlsi. 
and tndultJ1&l·~IaUOIU munael, bad pi 'YO I ~~ • L'undamallItIy 
new IndUlOy to transfonn agJ1c:uIl~ (rom only a aoun:oe of bld 
.. ppty 10 • wpplla' 0{ IndusuiaI produc:u. wbk:h would ~ a 
degmeola&fW1&ll~ ne>-erbeiln:~ In~ 

"WIth .,ncu.tture enlntnla Ioni dcp: . HI,· he told a..tlof<lCeI 
In 1972. "and farmn's JI!tlfnfI the MIlle p1oI:u !My .. nur1y 
~ilI1 yaB.... wtillr: ~ pr10eIi tluft tInxs hIgI>or-lhetr 
YJ;l)Wh" cror- jar pOWf!r alooIIoI c:auId pull thm1 OUt 01 • ..... p 
and Iuto ~Iy .• 

Deapaln quoted a Dow ChemlcaI Company eRoC\Ilhe. WUllam 
S . Hale. II ItllinC the U.s. Smale'. SuboJlUulllke on A&r1CU1 
tUftt: "Alcohol. wtUcl1 can be manu£ac:w~ fro.n any lana prod 
uct oontalnlni ...,... <:JYlItal!I Is the only oullet In ...... f'orm _ 
ha~ lOr .... oee, qrtcullural prtiduI'u: 

So. wily Is It. If Ih<: fICI. has brm known and ~ &!r 0\"eJ" 

half a cmtwy that hllernal ooiUblJ3ll<)n c""nea can run on alc0-
hol II a 1O\oe ""'1 or on paol.lnoe with an a.lcohol addtttw:. dther 
-..baUtuUngIOr p$Ollneor1ltrelC:hluf,h by 100 pt>0i:I1I. that thl5 
bonanu. .. not nadable to onoe and alf? 

In the 19305 DI'. ~ M. 0utItmacn In a pamphla. I\IuIer AI 
oohoI and FIIrm RdII:/. d.., deeply Into the at~ ~ 
1Ittn1~ on Ih<: WiC riI cthyt aIoobaI. II • ~ ft!od lor all COCIIII 
oo.tIon al&IJleI. Alllhe InYestIpton ~ thai !rom the ~ 
potnt oInatlona! «lOiw;aul(: woeIfare. alaIboI_ the bait I\IeI be 
~ 01 Ita many esllhltsbed ad\<an1ql'S ph.- the fIoct tbat It 
coukl be produoed wlthtn cadi oounU)". wtw:".... pW"OIeum baa 
to be Imponed. 

Moat altraeUve 10 fannoers was the d>ana: to dl$tlll tbdr own 
IUd. OIl their own farms.. or make ~ amounc..-<aa mucll .... 

...... c..DI>. ll. 
~ aaJIonI a daly-In. communttydlstllll:r. which eouId 

!d' any crop t"OIltaInlnlllUPJ" or atarcb. 
~ MttIOo1 riI the 011 UXilpanJeS. uy. Cbr1IIl~ _ orp 
;1 and brutal; they wenl about d:lstributtoc to S11lnl .. ~auan 

__ ~ the nation cost-frtt 11111 .. aphed matcna110 

:::;..., the public Into bellevln8 !hat akohoJ _lndDdmt or dan · 
III_ n.e ~ Instttute. with ~ tn eotUf atalt. 

::." Into aaton. and In the nauan's eapl1allllOney cuahoI:d tIkc 
oS to IobbJ KOlton and oongressmcn. 

1ntft1*UY flibttn& lOr !.hoi: "1'I.rnIer'. Akobol" Cl1a11ea watt'" 
Jr .. (WduQy dooI;umtnted In a JICf10ea 01 ~ In Aan U.SA.. 
jbe .,..ucaI.tUt1oJdc riI \hoe"Bl& 00' cartel mcmben before. dur · 
~ and lIInCe World War n . lUI they foughl b1ttetty ~I the 
dlItiUallon of &nUn. CYCl grain so 1IJlOlkd .. 10 ~I III con· 
.,mpUcm by hll ........ and even when wrvlYlU of Au~r\(Io and II. 
....wea_ .1 &take In ~Id war U. Only on ordt:ra from mR'. ·110 
lftI-tape" BarodlC(lmmntti:. did B--ll9bomben ~ntuanr fly OIl 
a milnurt! 0I1lICh oetane 100 proal akohoI. But rtght after tho!: 
-r tbI! ~I ~ doWn 1ts.1rotd it!>c:ttca. t>'en Ihou&b 
Dr. O.E Httbert. ChId'riI the US!), •• Buraou of ""&rIruIlural and 
Induatrtal CbtmI&\Jy. ~. OQ the __ of ct1rnaM: te.\.Ini. 
tbal"'farm akoboI ..... keII tcJw..octai>e fud ~ to rtlUw ..... 
1nI!." ~!hal n touJdft·H··llh Nb" poow"'" a _ ....... 
ket _.urpIua ~ To dtsUII a bIlIlon bushr .. 01 aurpIua fVI.In. 
be ID:I. COlt only 830 ~ amaIl amount COCIIIIpared to the 
8200 cnu.on ~ to build tna"eued etoragI: radlltIta, "wbIch 
In no way ao/Ye \be P obkm. • 

WhIle &r*In ... btIn8 fIlOred In bins. clevat(ll'1l. YllCIfIt loll. 
1m1Jl. ahIpa. and even on the main strti:Ito of IO'II<JI&. each bushel 
r6 grain contalnlnC better than 2 1/2 pIlona of elhyl alcohol. 
..... pn1Or to pnmIum psoI:Ine. ~ farmer WIll btlng aubeldtzoed 
10 rttIn: land from_. 

TbI: _ 10 akohoI_ even suJlPO'Ud by Tnun .. ". Sei:ft
'-J)I riI ~I~. Clw1ea F. Brannan; and a USDA expert t<JId 
_ U.s. StnIltor d\o;ft' _ no n:uon why a.II da ... .", g.tn 
00UId ~ be \-.:I ror produc:IiI& lndusU'lal alcohol. BuL wbm 
Dortaht D. ~r __ eIet\.td In 19M .. dofm 01 \.hoi: mill 
"ry-Induautal eatabllshmml. thoe machlnauona of whIor:h be 
-.n.ed qatnaI juat botIOre Iea'ling oIIkc a sped'l COU""'Mtan 
......... GL<! to look at .......... 1can poat ..... qrtcult~ Blatanlly 
IInonnc aco.:ntr-tM )'e1lQ of aJcobol expel it.1Ct In RuMia. P0-
land. It.aIy. rt.ntt. and England, the comu>l 1m c:oncluded thai 
Il had found "no ~ra.gemerrt ..... betIoi:YIn« WL In the pn:anll 
_Ic ollm ..... 1td8r: and under preaenl economIC condlllanl. the 
UiJI' oIlndllltJ1&l aIeohol ror motor r...,1 can be tu-Uf\ed •• 1\ .... 
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specious ata_I-'~""4''''~'"'''''. 00 011 bdn& available .t 4.6 o:>eru. 
a I:Iarnl at Ru TanU,. and other Saudi Ar1lbtan 011 ~. Od 
/rjj'tnInJm. And wfIj,"'-Q the commlaaIon u&fd the e<clde tbaI aI 
oobot ... not dB,kS.t u • fuel, WalInS pOinted OUt that h ~ 
cquJn.lcnt to a.uottne In powa-. burna drancr, produces ~ 
"" . Kia, and eaaaes no unUMW~"""", wear. Carlin the In. 
~!IOO uae 40 10 7!!1 perea.1 .knhoIln tbdr~ and 
theworkt'a ~ 1'>0&' 1"tCJUd ...... made wttb 100 pt>(d,t akxaboI. 

'"' So perft(Uoua ~ the peuvc.hemJcal COIIIpank$. IlOW ra.:ed wtth 
Immlumt depletion oIlhdr 011 ~. ~ an looktn, to mil 
mal the -.otU 011:+=-= .... eYkknl fnxD the IDIUIIpUIaiIoD of 
Carmen Into debt and e:q:c ......... uon b)' kndoawe. A stuw In 
thewtndy poIhletolthe ... don· .... .,...I ... acbIecI b)'\IIce ~ 
dent Oeorae Buah u he atrded hlm.df to eany W chen...,.' ban 
ner Into the ... I 'dcndal nu:e 011968. lD a.et,*"<I MUlktD ... Be 
f1O'U!' of ~ 10. t987. be ...... quoted .. touq ei..b.a.OIoI and 
IMthanoI. u • ~ toward ·~nero Ir!dqaendence. lew "'101 In 
dUea, and mort! Ama1can Jot-. " 

Al.--:ty In 1983 Dulle ... 0DmIIlIMI0nec1 b)' the Nortbr:rn log 
r1cuIturai Enrro' Cwta" 01 Uw: USD.\ In Pmrt&. tlILnoIII. to pn!

~ an unI)Ia..,.;t compariaon 01 two hundred 01 the IDOI'e prUn 

Iatn& 'dwowahlr dW!I'lY !!p"'do=t Of ",*,l.I. lncluded. aIon& with 
such oommora aw:r&Y gruKa" 'ugu- cane and the all·~fa 
mWar "" e ~ ~. the peanut. Wd'1! 'DCn aotX: "P""""- such as 
the -peu-oII:um plant· euphorbia. and the·1OIJher'" plant. ""'
mUk. '0Dar'dlna to N~I Lau~e MeMn CaMn. <:an produo:e 
8ftr barn:bt 01 011 per acre per year; or ctleael tree. 11k~ the huge 
copa1X". whid! bleecla Itke • rnbbd" tree to gtw: ftfty barrels or 
dkael per Il<:n! po:r year; or the keroaew: tree atndono.. anothf:r 
large b"OpIcaI tree which Ie bI«I lOr Il.I realn: and petrokum nul.l 
Uke plu"pOrurn, • faal ' f,fO'Wtn& I.fVplcal le8ume tree grown foe 
~ to bum 5)r electrlidly. and the Cut IfO'W1nI fud·wooxI 
"p"""""* like kucacna. the 1'tIIllpptrw: tree from whot!e Crult Ir=I 
_ 1:1 re.l1Iy dertvm. 

In Ha ...... NY. Dulle. II .. economically feuIbk: 10 pn:duce 
elttlrtc:lty from leueaena. In the Philippines PfltO$pc>nUfl 

,"/nodErum buslw:8 c:oukI Autfy !be uroacne needs at e\"f:<y 
PhIlIppIne family. !'"our PO:'(dlt 01 Panama planted to lei""",",,, 
could _u.ty """-'-.. ~ nqulreDw:nla. 

And Dulle poInq, out \hat all oIU.S. pnroIeum nquln:mmt& 
could be satl8fted with the ~ <k:tlol'd from planting 
~ the IUe 01 ~ wttb eup/n'bla. eo ,.,.,'>' kaJ ... &1\ 

......... a ~ plant w1lh. btu« mlB<y JuJee that ~ 
In artd &ftIUI. 

ao-c.Dro ~ m 
1beU ttw:n Is !be famtly at 011 ptin ... o;o .. ldered !be IhIrd 
~ !he plam famllleIo Importanl to man lLf\er Iqun>m and 
,.-.. 'l1lry pn:duce quanlltks 01 oU. and can fVO'W vcy wdl on 
;D.rJInaI. orevero dc!endIed. land. Ac:cordln« to !be oraa: o;a(Thch· 
0lD..,......1 An • oenljl964), about two bIIllon becI.&mI 0I1nIpI· 
(SI ~ ~ In nnoo, ~ of dt:fnK1a1.llln. • _ted potemsa! 
.-el-T~ 1mpnJVInC web dt:gradcd lands wtth_ 
..... and pIIanttn& merJY tree. would ~ an orpnIc eoN· 
~ tbIIl would lad 10 hIrgI:1a" prv6uo:tMty 01 CUdit!' ~ wbIk 
~ bul YlIaIIy I)1n& Up Coa. 

1"rtaI*AI eowIl.OeL eapertal11 bumld C'OUIlI.OeL with Jew or no 
t.sIl fuda. bankrupt b)' hI&h erW!S1)' coata. and hunpy i:lr en 
ert:/.rt=Ia"''eI. _I. -.yI Duke. loW; lID what natun.I f'eIOUI"CeS 

\bey haft at band. For !be Thln:I 'o\bftd. be "'18"'1 a vat1ety 01 
palm olla \hat could maN: many 01 me- oountr1es 1df·suf/\da11 
til had. Much ~ land ~ ~ In1ptlon and 
dc!IalInIatlDn. bul !be nypa. a patm 01 -.tbeut AsIan man 
~ swampa. &rowa 0M.'f\ ...tw:re It II Inuooaled once or t..ta: • 
day with Altcw: tIdeL llw: nypa can ~ two to I.Iuft tImeI as 
much aJcohol per hectare as can iUpr cane; and the PhIlIppines 
aIDDe ha.-e 400.000 hectaTes IUltllble for nypa proctuc:tIon. Up
~ the orA', two bUllon deIf1Ided hectanI to am twenty 
Iht-t ~ 01 011 per 1w:etare per rear. could. Mid Duke, readIn& 
froUI one oIhIe 1kfiouI .. pera. facetIo~ mUtied "RaId!n& Palma 
Into the F\a~: produce the required fuel to run the WOI1d. 
"OPEC: two added with a anllJe. "mIg)It become an aeronym for 
011 Palm I!:xportin& Counlrl~ •. : 011 p.lm tneI .• e"' ...... ltln& • 
-.tIn& bIolllllM 01 about ten to 0fW! hunOm:! nw:tr1c 101ll per 
1w:etare. would me&rlwhlk: tie up • lot of CO2 In prevlou5ly un· 
producUv-e land lhalikd up 'U)' little. 

The t.NyU ltft j~ barboI:laoI:I 8unftils rc:poowd b)
OTA to,xld mono than. ton oIfnalt per)I'e8T. 0urIn& 'M!dd War 
n liquid fuclI were: derMd from the' t.t.MU: Ihty burned eaaIIy 
and cleanly In dltlId engtnls. ResIdua Wd'1! rom>enl'd to cou 
and t'han:oal. In Bl1Idl ~Iy 100.000 people are presenlIy dD" 

pioyed on I ~ lIlltIIon .-mpy hectanI detC:rIbed as "pOOably Ilw: 
~ vqetabIe OIlInctul\l)' In ttw: world.' It Ie wboIIy dc'.....,..xm 
I:U wild planl.l. dcYdopl'd frtwII an irldI8e.lOUI cotUll'l tndusuy. 
Qlpablo: offurtber~. 01 the fruit. 10 Ptle.,nt 1:1 krn>d. 
50 Ptl ..... ,1 ofwtdcb """. ~. yield ofaboul fon.y kilo
vana of.,.. per IJU. or a batrtI .. ~ bu- 1nH. IrunICaU)'. 
Bruu .• te.dior In devdopIn& akohoI &om etld'JY aopa. proctuc.
be a billion pIIonI 01 &Ieatval a year. IIla.lIy 1roPI ~ cane. 1:1 
ob/latrod to Import tUeseI IUd. Yrtlt IId_. bIy ... nl'd to produe
... dIracI rn.n palmi thai have twice the ~ CCIfIla'll 01 ...... 
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ca.tle, and we 58Ier to arvw 

Duke '* C'OIl\'InOed Ihli the 011 palm (£kIN gulneerwt.j ~ 
OU!yldd othoeT '+"&1111.k8 audt as ~ea and SapWm to Produc.t 
ten 10 IIIJay barTelIo of oil. pn- bectan:: per year. ~ ~ 
~ palm oil 18 an ....... ,.urnl .. boJtltute fDr ctad ~ 
'lrim • far ~ poIIudn& efI«t. ' 
~ the ptfi:nnIaI palm prodooes nrarty torIcI! ... mud! 

mngy .. the ..... cane. whIcb _ 10 t)c rqlI&nlftt ..... 1ua.lIy 
and ~ u...:. as much .. !he ..,bum. II II not ..... mlnon.:: 
..,Iutlon. .. It tau. dght years to _ to mnhnnm fi"uWon.. 
Hoacvu-. .. Ouke j)OUll8 ClUe.. 0:11 pakne can ~ the lInK two 
,...... Im(iuvppc:d wtlb M1pr oano:. the nrst c-o J'CIUlI Iruer
aopptdwltb-'andthenatb..-todPyarsln!aa~ 
... lIh annuala like peanut.. ~ or aoybeans. And wtth 
full 011 pt.Im ~ UWre Is .w alJlOd )1dd !rum the Intoer_ 
uopped Irgume. 

AulhDno CIenIml and Men UrpI"'811 '«lin 1984 thai a.::ob 
V"(_rnay)'!tld lOurUlrlellu much fruit .. the dille pa/DI.. or 
11-30 IIIIIUtc: ton$ pet" hco:ure. WIth up to ~ poMIbIe. Ita oIl.)'IekI 
ml&hl br as hlCh .. tbI:lte of oil r-~. with • more nuU1l:lous 
lQidue. 1"hey apu.II 01. )idd of hill 3& to 1015 bourds 01011 per 
hectare per yur. ~ Ma1ayaIa. prt:8mtly al the bttllO<ll 
of paJm oil produf;.1ion. ha r-nty·rour.hour plpd-. rrlaytng 
palm Q\Ilrom the Intel1oo" to the C:OUl. 

To aupply the whole world'a ~ In furJ oU..uuld take 
rwo bUIlon ~ of palm au.. But It It were iJC*i/b1e to double 
the yIdd Ihrough bIotechoololY IIUd1 u de\'dD~ by SteIner, 
Carllo)n, and omer.. thai ~ coukl be baMx1. By orA ftg 
ttreII ~ ate 4.8 bUIlon hectllre. of land In the tropia!. oIwb1Ch 
only 1.8 ate tn Soreac, ""'"vtnc 3 bHUon 10 ~p for energy pIan_ 
lalkmll. To I:ntteaee Ihdr potmuaJ. DukI: -'Ue.U; IICfftflIng clone 
Uasue o;:ullurn for I~ tolerano:ea to aluminum. cold, 
drought.. MIt. and NJt-_bT!iaUon. 

Optlnc lOralJnCll worid ~ 01, &rftfl00u..,. Oukr. pointe 
out !hat any_lotJ( on the pland. _can Increur; the tateofpho_ 
1OIIynti-a. 10 .op up CO2 10 make ..... ple and eoruple>: auprs 
we can deaeue the ~ude oIthe,.-emhowo: effect. • .oIu
Uon. aImpIer. ~. and IID'l! pracucaJ than -omc: ol tho: fa/' 
Ii:tdxd aDd~ -iii Uon.oI'lOOOtlitddlmal..-.,_lIl. 

A ~ 01' Ieuo;:acna can ftx 26 meu1c _ of CO2 peryalr. or 
2~ I'DI:Uic Ulna per.,..an. kSIomt'Ier. up 10 maturUy when they 
....... down - ....... to.1lOp. Babck and OersboIf(J98IJ menUon 
~p.lm ~"'1icJund In ~lfn AniU~ swamplMd.. 

'TI • '10.... "_at "doC- ..... _ ...... ........ -"'---

...-.c.. Uv l U5 
opland 1i:on:sta:.Ie5N'Oia baua. It •• rtch 1Clii'Ce oI'bolb 

.nd :.s.-l. which oooki til: op plenty of CO2 In ~-.on.".
""'" it shOUld we only a InUllon ......." kllometeno or .. 100 
w!<L heC\&IU 01' ~ to .-II. up the 2.5 bIlIlon lOniI 01' 
~ pUtlnlO the air eKh year. And !I III the I.eucamIo wen 
~ 10 1M ener1)' UoateMt 0( bumln.& our I'oesU fudl the 

,....lld be doobItd. CO2 tooId be NDpped bllts tnocka. 
~t PuR warne that palt-.. fn po acmly an mcW~ ape
dIS. their h&Ile 6unLb' dla~ aboot .. rut as the ~ 
~ tlwy tooId help rqoIN:oe. He oraes CXClCd ted dJi;on 10 
..,alpe all J*"'- __ their tcU ....... pcMdnlaL while they fn sdII ....-
~ ~'. con&d"¥S1im. A pod h&If 01' the erltl&l' thIoI ... uoP..-.-- IUd Ih&n .. eona> ....... by _thInIII olthe-'d'_ 

pop .... tIon--C"OUld be aa...ed tJvooCII. coo ...... uon. wtdcb &Ion!: 
auld mr- the U.s. c:ontrtbotlon 10 the ~ d'b;t b!" 
Sl petttnt. <kn1lnC the -'d toW by one-thIn1." 

r:acb North AmerI(:aJI eonaumn .boot 2.900 pJlotona 0( Oil 
eqotvaIml puyetJlT. or neartJ' 7Obun .. perCilptta. 17 peI\Xiitm 
...toIch iii ~ on bod. whera& the wortI! IDdlrl III only &boot II 
~ ... AtnId1cIlnI; '* modIlIlIft. ~ UI produce. p'OCUWi, 
n:IaIl and ~ rood than ~ .. d>erJY Irlihe rood prodU(:Ul. 
.ADd each 'ft&r the onnqt IuiiUkan -..mea about .. mod"! 
,...,00 bt the ilm:o or J*pd"" people In thI: 1ltlrd Wor1d '*' 10 

rook IheIr kood. 
It take& .. much .. 300 pIIon& of 011 per acft 10 c:u11Jv&tc: land 

btAmmcL NIneC)'Jldnllt 01'&11 gralna. lnclodIngcom. '"""' in 
the United State. pa to l!ve&Iod< to ""Mille the animal prut~ 
that Americans Cl1lvo:.. or h.tIw beal rnaneuverm biiO Cf1lv\ng. A 
maoH:mte<"ed diet I .. the moat ..-:oUfC.'e ~ 01 all dk: ... An 
Amertcan aled'" eata twenty-one pound .. of plant ~I~ 10 pro
dote only one pound 01 proI~ In .tetllt. A &lwmln& 25 thooMnd 
t:&Iane& 01 energy an expended lOr ~ IhoueaDd talor\eII of 
bed protein prodooed. wtdcb only aoea to pu\t'd.acllon In the 
hUIDIIO gut. If AmeriCa .ue 10 take Ihc p'uelltly unpalat .. bIe 
Itrp ollPln&~. -.va Doke. all tlmtJl1lln could 1x!Wlftd 
for -illY prodoctlCon. ~ the elKl1b' crt&ls, and greatly 
b:uproo1na the huhh anti energy of honI&nL 

EnerJ:y con&I'naUCin. ~ Duke, does not require !be eurtafl· 
tllr:nl 01 Yltalal.kea; It ~ ~ the c:urt&Ilmenl oI-.a&1.e. 
Often .. doIlMr tm-eated In dC11D' COOIM:I'Y&tIon m.k ... maR nrt 
mrrgy .nII&bk: th&II _ 001 __ Inw"Hled ... o;k¥droplnc new o:nerKf 
~ 1bIrty pel""''' \0 ~ pe ...... 11 oItJw openttnaCDer&l' bt 
moat eo<I&tInI bulIdlnp COi.IId be COO*'rnd. and 50 10 80 pe.\Xiil 
c:wJd Ix ..-t In new bo.dIdInp. 



1M SomIo . ... W 
~ mak ... -.JencotlI'881ni "'U 'h·~ lOr lmp<'OYtnf. tho: 

countr)"a l'utw'1:. many ~ popu.lu wWI orgaru.: ~" 
plantlnapnkl1lo on nooftDpa; ~ twg,and· three-uered for. 
«* eooa,."- In lieu ofuaaM>U1.lIW'Od ord>an\a; ~ de, 
IIInll*c vtnea to ~ 01.... to func:tlan ... 

CO2; Illlma 
plana. But. 
InI trees: be .. ,. " 
fl<IaUn& 1oIow..-. ODes. A Ibew d 

"""" -rwtce .. otuch """"" ~ .... .... .,.,.. 

-.... , 

cutUni down on 

""'. 

• ~ ~I c:reallnl-~ and In 
Eurupc. tkddftl to do aomelhln& about rcforeatt:ng IIW'\ mad( 

__ C.Dok :m 
....... ai_tern AuIllJalla.. whkb lea than. t:cmury aeo WCtc 

co.aul with bani wood ......... ofllrllbn" arod ahrubt that ncb 
~ apnulIlnto a bIaac of eoIomt flowft1o ar:roea the mUrc coun 
ia,,",x 

\Vba'I f&nneq deafcd lhIa land. a thin Iaytr altopaoII_"'PC 
..,q In' stngIc aetlCnltlon t., C)'donIc 'I01nda and downpourtnc 
..sa.. ThI: I'cn.llI&a' ~ runoIf accumulated tn r:ntb and I'1V\';q 

.. turn them Into aah bop. whUe tho!: tJ'/laI whkh had Iloot1!lhcd 
akJIIC thc\I'" t..nka turned InIO matchwood. To cna~ new tree 
...,a and .t>cI1a" belts PN!)' Imecnled • ~ method 01 plant 
tnI- In dc8cn I:OUQI.Iy with mlnlmai, C\I1:n no, wateMg. ()voer 
!be pNt lobi ycaNo be hal planted on treeIesa farm acrea&e mil 
...,.. oIlpedmena of fal!le mahopny, Bald I$tand mNiock., blue 
maHct. llel topped yale. wandoo. cypress. horO kinds of acacia • 
~ ....xU ... of EucaJyptus and ca.!luarIna ~. one 01 the 
WQftd'1 oide8l vat1cUea. To t1ale tho!: re&ul ... of hls dToou are I 
~ ram. with &heller bcIts and with mllllons 01 doUaTa 
'WOI'th 01 pine plantauons 170 mlJce, IIOUth 01 I'Wth. Pt.!)' told 
man:J .udIa ..... 01 AU5tnlIart Cantoers.: 1f ead:o oIyou plan ... trees 
10 aIow the wtnd , yow ground. your water. JOUr whole cm'troll 
mcnt will ~ brou&bl bKk Into balanr:c. F10cb ofblnk.loniaince 
.Jepar1ed will mum.· 

Tbal PNty'1 vision II nol utOpIan III pooled tn,1I>OO'!n& tr!butc 
wrtncn by.Jca.nOtono. oncof.autbcm Franoe', _ ~wrtl 

tr$, 10 I atmplc f'rench peasant, EIz.eanI BouffIcr. Ftum pa1I afttI" 
pall 01 collected acorns and aeeda. BoufBft" II cmdIted with Mv 
InCAlnJIC-handctDy planted.17omH of, million u-. COV'Utn&I 
..at CIpanac of ~ftly unpanllcled desolation. now, thm
In& r:ounlryaidc within I. splendid f'tench nauonaJ pi_net If 
QQIy a million people In tbte 0.- any counuy were eadt 10 plant. 
fIIn&Jc Uft, the feel could ~ dupttcalCd. and the number ...oukt 
tnerea.e e&901lt1iUelIy l1.li more people planted II'IOf'e ~ Only 
tInta. and t., bftnIInc new Itlie 10 I remInctallxd -011. ean "" 
hope 10 eave what pR'Itl for cMttzation. and .l:CIIMIer tho!: boun1;y 
oIlIie ... this planet, the I«1l:1lOwbIch. u. piU:DI.Ihu In IUo -Our problem" with Umc.lf H_makcT II "&hI."" have k1. aIIp 
the chance woe had to plant the tJ'/laI In time lID..." tbc pAanrt 
"- c!IooII.IIU:r. But one Iut hope 1'C1DaInI: mIct oec:opk In .uc but 

tnpowcr. tbc •• ' ~ pIam-JOrmon tbc pIanct.. 
I~, ~ bIlIIon8 oIyan, fn:m> all tbc buanIs. ~ 
Inabic and ~, dlsbed up by an lndIfJertnt "'1~ tbc 
Of~-eclJed. bluc-p-em ap. knawn .. ~ 1'f'oaIfer. 
-Una at the rate of II:ooIa. \he aIpc. eould. III'CtII"IIIn& to Daryl.! . 
KaoruIUl, KlmUil. IUlhw. and I'duc:al .... , dl.p<- of lU1JlIu. CO2 



and feed the ...md. Grown In man made jXJDdiI aU ao::rou the 
workt. ~pecuiIy In IIUCh _ sp;\CeS as the &Ibala ck8ert. 1M 
metabollm!f: bIot_ could $l>I;& up YUt qUllllUlles of CO2. No 
plant. ~ Kollman. fP'OIIIa fut enoUSh to ClQtc: the blOlnaall to 
Jet WI out ol trou~ 

To prnpa,p ' ~ blue-glftn aJ.pe all one needs ~ a pond. a pond 
liner. mono. water. Mel rock-d .......... n utr1enI--ell .. ,ftnltely eaaI«. 
chea~r. and more eff~ than an)' of !he: d lma\Ologlsul' I';u-. 
ou t ~ The ... ..urdora not Mve to floor. but nce:b memy 
be IStlrred .., m.! the lnfuMon. ol.."e alL Jel cap d to the sun. 
Prollfuatlni. the aJpe draw In C02I'rom the alI'. ~ted. says 
XoUman. the aIpe ~ the --'d'. beM null1omt. suflld~m willi 
their procdn to _ the L/Yee 01 mLIlionII 01 MarVIn8 Alncans and 
Third WQr1d peoplel.. And II. b-....,. ~. a ba1cl1. gDeI bad. It 
.......... orpnIe~ 

Andentorpnlama. ..... lekiioble bacte1a but haveoeIl walls 
and .. faT p12lcr capad'i)' to ~ rnakII!f thetn the 
_dlldua~· producInt orp.nIIIoIIlln atatence. Mo:Ir..
«!Iuw. c:adllndMduaL .. KIf • .,."..,.,.1. ~ no dn:uIatory 
II)ISUm ... do plan". !hey ~ ~ mI6 ........... tbougt1. --= 
J1f1W Into"""l _~ ....... odIed8 olr-; DIg. 

TO Kollman. the blue~ .u:ndInI .. It '*- III the -.ery 

.... c.nr.. UII 
~ oft.he IOod chaln. .. more bailie 10 blok.lglcalllfc than nrm 

regular bacter1um. F'or bIIIIorw 01 yau1I II hu!hoelt In ~ 
::, of walD and COI'eI)' tnch ol btlle IIOIl. transformt", .ntner
all. ~. and ......ught Inll:> 'f1abk I'oodt. lor baC\mat. plan!. and 
.. • life. ~ dbuOy lor about80 pueu,t IIIthrc worId's 
supPly 01 food. 

/I. few yean -eo. KolI",a ... came aoou a ... PJII:r slrnnel tne.. 
ba ... ~btur-~ a.Ipe In Klamallll.&ll:e tn -..tbern Or· 
tIP'- _ the qutellumbtr ~ ol K1a"..th I'.na. "lbr lake II. 
130~ IlIfbIn lift.. tbeonly ....... ,. aa: sIN-and unpol 
nrttd aource ol...r:h aIpe jJOW1I!& wild and In.~ Gc
g!<p's esUmaU: m.t lor the r-t ten thousand )'ran; !be: lake 
had bad an annual pOUtallOol ratt ol:ZOO mlftInn pounds at 
alp! ... rate Ib.1\ can peraIst ~ wtIbout dlstw'bll\l the 
...... pnsune and healthy ecoIoO". 

EnUreIy aurn>Undcd by lhr. waullfu.l Cawwk MOuntains. wtth 
MoUnt ShaIUIIn fuD new _ att,. mlk:to to the -...th. the KCm. 

to tbI! lake'. ~ bitt .. JoQltl(lll. _ nIItw'IlI trap ra.- the 
r'I1IU1mt maid.". olllfc. Ratn and _ thaI fall 011 £ow- tbou· 
aand 1QUlft' mila or 11th voIeanIc: I0Il ol the 0rqrIn c" ...... des 
-'t Into Klamath I..ake ~ ol_ of null1tfll lopacU. All 
the requlnd ~ lI"I' can1ed doom from the gIackrs . ..-aiL. 
abk lOr hungry ~ 10 turn. wtth tbdr .uona aupply ~ cbIom
~ and with the power Or the fill\. InIO ebdattd cqanlC: 1IiDIL· 
caab of aupc:r foo6-tOod 10 feed _ $tI1l"f1J1& plaoet.. 

To add In thIa nutriml aupply. mud1 oltbtalpt hasllL'CUIDu· 
lattd throueh IDl1Iennla Into 11th tedlment. wblct:r. no..- t'OYenI tbt 
botU'ml or the lake. to .. depth 0( tlItny fhoe ICe!. nu: top one Inch 
d thlf, -If'dlment atone. aeeon:IJnt 10 1(n!1man. could .... ppon a ........vt lllgae bkiOrn i)r IJxI)' yutS to C'O!lM: without any .
nult1m .. ~l!!rInf; the \.Ur. And IU ..... t~ an: unpolluted. In an 
am Oemld ol tn1;tut;uy. \DWlI -.. or the du:mICa1lO>dna of 
~utr. the rtvtrt and $U'UIIUI that enter thelaJr;t lI"I' pure. 
~. and potable. with tlttk ~_uon.sJ boa"", .. l"H:re algae 
Clarpet tIu: ..,rfa~. 

KoDmancame to h1a dltm~ by'_ dn:uttou8 route. A teacher 
and IIdmlnlatnltor with a mutrn III Sc1ence EducaIJon from 
Harvard. he: ...... u-alrxd In Italy In the Wontesacrt method. o.er 
• '-M--pr .... cJ IradUnf;)"OUI1I chIkIrm he: noUced .. $Indy 
lncnutr: In problemll normally clo.....n...j as 1eamln& dltoabIIII.lm.. 
problems be «JOn ~ .. bl'In& IIMOdatl:d 1II'Uh the dImln 
IsbIng quality oltbt dl!ktrm .• diet. U .... -~ or pooor1y 
nourww chIkIrm '""' not <:apal)ll: ol_baol~rc Inb"mIIll<ln. 
and !De'ei,u. ollearnlnl-

We ~ upon "'oIlm' ... In. ~ AlI&tIa lIUburb In the ~ 
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~ tJItIIf: 01 lUI auppan~ juIIt .. ~ was beslnnblC hts cam~ 
tun for Ptt s'" ,,\ 01' the United SUltcs on an o:oolngIre! plat 

:"." Ta1l. t.kIIn,c. qulet-lrpOAm, In W. fIfUea. wlih a deqIIy Itncd 
...,., !hat eu1lY breaks Into a pIeuInf,..-nIIe, KoUman cxplalDed; 
'"1 ~ thIlt c:oncenlntion _the: ftf8t rtqulmumt for learning" 
and thai It _ FliIflC IllOR and man: dtII'IcultlOr ~ to do 
_Ifl ...... ~ tobe.·- ''Win Ihc duaroom. -ibInC bed 
., be do;Iov to help the chlIdrm'a dlet8: An at~ ctmlputcr 
.-reb ~ aiIUnIll~lun revealed thIlt lDIcro-alpc -..n: 
bdIlI .-d In J.pan and Olhet' hi Eutem counlla lOr Ihr 
~Ucn of pool' educ:adonal petfomwlce In .:hook:h!ldrc:n, -

In 1976 KoIlmanandanueodilte became the: ftnlt ~ 
til tb: Unltnl States 10 syaten.tkaJly era- and uper1men\ wlih 
5pII 'Mna. and cbIon:lla, &wm. 01 iIIftfl IJpe now wtdd)' mar 
J<rttd, But Kollman wun'1 .. UIIftecI: he dIdn'1 like the .. 01 
baYIIlI to crow the aI&K ",'fldany In llWl-made porvk: and Ihc 
te!h>Pe ceJl wan 01 chJore1l8 made It dIffteult 10 !m"'~ Tbr 
d!Ko'Ot oflrlaae IJVWInI wUd In one 0Ithe: WOI1d"a~ "U>
nal "nutrient In~,- complctdt m 0I11ttl&:1a11nDuo!ntts. .... ' 
.aoed b' him both pmNem" lilt ~'.ceJlwall ..... 
t>uDd 10 be ctmlpoecd oIa .."bMana: .-tty identical to ~ 
~ the: aIpe 95 peroenl 8MIn!tlabk by humana, And the 
aIpe contatn an lhe ItKe (Iemm~ o::saentiallO an"...,1 and man, 

'I'D f!elthe: blue-JI'ftIl distributed e¥en more widely. a IJMUD 
was deri5ed for har'>'eaUna the crop durtng the a\lDllllef', tJwon 
1neIe-dt)'tn« It 10 proIec;t!he bt.nt:ftclll1 enqmea and heat-... nsI-
tM:: Yltamlna, auaranteetna both the lLlpe'a nutrttiOnal val .... and 
the: kke'. ecolcJtlCallntegrtty Tbr result Ia a 100 ~rcwt plant 
SUr.IaIlCe, 69 percent protein, with all the IIlICO! de:me:n~ in • 
COIInk1,J atate, rudlly ualrnlJable, the hlAhcst aourtt, ac:cordln& 
lO Kollman, of natural Yf:lltttable protein and ~hyU In tho:: 
1IIOrId, amta1nin& all !he eaaentJat amino ~ In periect baI 
1lr>Ce. 'knoa! uactly uln the human body, 

AI a bld he aays It bas 110 peer. one: gram of bl;1>I!-~ I.Ipe 
bqter;~ oul ucontalnlnCaboul 1,400 ~of~tacaro
\aJe. To obtaln \bat much bet.acarotern: one would bQve lO con-
5UII>e 14 granlS oIJ1ver. 70 If'&IIlI 01 carrot. 14 elP, or 5 quatUI 01 
milk, It Ia alao a rich -.m:e 01 netlro:peptIdo::s. qukkIy ..... bi:d 
Ia nourtah both the nervoul ",tUD and the t.r.In. 

AI dIru>e:r with P'.ddie Alben, 01 G<ftfI ~ WDr. aJao a de
voted 8UppCII'1U 01 orpnIc: Wmtn& and an autlxnUt ecoIogk:al 
~ . ............ n c:qIIUIdtd on '* progam; "1lIe fIrIl onkr 01 
b,t • lalOaec!he people 01 this country ~aJthy, n..1_ 
dtanIna upour-aptcullun. and restor1n&~1h 10 the lOll If_ 
~1 11Ct _lO dean up the: (.h' ...... >e: .. I, we m.y "- buo 



IU _"'''Soil 
0.., IIpporumlty III do ... We are .,...., 10 the upper lImI'- of 
~ty. And the United Stale. ~ the (Inly country with the 
poww and the tnfIuo:nce 10 lead the ...".Id tntII a m. . ... ~iRIn. 
mmUl! and «lDi1Oillk deanup. So far. _"" IdI. II til the "expat5." 
and you am _ the _they've mIde. TbeJ"" left ... 3715.000 
toxIC ..... te 81teo1 10 be deanC'Id up In the USA alone. • 

,II mWI F ..... F"rttdomII _ mUll: IIdd the rr-k>m to ha." 
dean Ilr. dean ~. vlUI! food, lind the riCht tel pus ... til ou.
cbUdtm a",.."nd lhIl'a tit to"'" In. nu. earth can ~PJllln a lilt 
more prop&e WIth a bilk '* oIll11du,ence. _ can MlpPOrt them 
aD In a way_'-.: never KaI before. 1bere·1 gIIcIal ua lhIl'a thlnv 
tel My /iea lhIdI In Nor\h lind South DIltotI: _ am ,p1nd It up 
and _lIlr1to kMll.1IIInoIs. KIll-. Nebrub.. Cdoiw:k>, To;u 
lind WyomIng lc>r vtW I0Il lind 'fftaI a'IIpe. Meanwhik. until ..., 
..- _ healthy bid. the IIpc: am brtn& ualll the dcaw:h!S 
..., lid! far a fO!\1.tabed. mdunnc heIllh. 1be bluetlm" IIpe '" 
a gtft fn:Im t1e~ Built _y be the 1M! _act tr_donllhapo: 
up. We am tallI about the ruIU~. and vI.'I"" the futUft. but II' 
_ ..ant thal !ullin we mUll aet. " 

PURIFIED WITH FIRE 

It UIOk the Chtmobyl dbPter til ...ouM 
the: Sotlua III .....,.euon. bdatll<1l1nd fir fn:m> whit __ nerdtd 
In the nftl of Eu"'PC', alInn I, the rlllout ~ momen
~ IOIIk peopIe·1 mln(k, c:onfuled and he/pkM, olt the pr0b
lem of lhdr dytn.& tr1!a. 

Nol 11(1 In ~r1I:a. w~ the ~ WQ ~ Satdbll:c 
pIIotIIoI--takt 1M: hundnld mIIeIIablloe the mnb-~ed pan
DI'llml(: mota olmlllmtalnl dotled Mth Mid and dytnf, trtts, ~ 
~ aup~trd by earth baIM'!d ~UPl of",1low1n4I n=iles 
IlD;1 Ufdo:w tx.neheI, TO I~ with the problem ..... In!una· 
UoQaJ fIvt-dlly ~ ..... ~no:d II the end of 0ct0Ix:r. 
11167, lin the ~ oIlae Champlain. III the lhI"eItened G= 
Mounwn su.",,'. dt)' 01 BurllflClOn. FomWI)' c:nutlo:d 1bc: EI 
freta 01 AImosphHle l'IlIluUDII ... Sp'uce and FIr TtftS In the 
Eastern United Staleol and lhI!. ."tdcnU ~ublic: 01 Germany," the 
OCInfcrmrc ~I ~ a ....... nllDlba' 01 fonsIIy apena 
and otIxr 1dEnU5t5 from both rounU'kS -wba -." 1I\JdyIIlM the 
bcalth 01 tr1!a rrc.., 1IpIIat. « the c:aodluon 0( Ibdr rtIIItI In the 
I0Il. and ~ ~ In bet"een. 

1be.,.oaal conaa_admltted ... n had fOr nearly a ........... , 
thal Amer1cvI and Gennan tr1!a ..."." J1IJ*lly dytnf, rcw • M:i1eII 
01 ."...... .. rotIIp\n< .. lbq -." myatlfyIn&. appu'ftlily fruu 
bono om.nt~ and ... ,,,.... ca_ But dial. .. the Nftf.I",,* 
nrrw. put It in • IW11inIIy III1ide. _ about the OUDI r;L the ,. 
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lben _ • munV from the ...tx:antlnmt oIlnd1ol. 

~t b)''' Hindu YD&!. lbat the pnx:c. .... no( I .. coualbk. 
1bIt~ could be~ 1.0 IIgbl u.. planet', poUutlnl pIacLIe.. 
~ In fMlUmDft. an thr ~!rum .. snail Blln>ad town.cum 
~ {;aII:Irtta. he chimed to haw: been *P""""Dy Knl by" hl&tler.1.I 
1bDf'I)' ...nIl" IIIlJ.I'dIn IDethad b deanklI up the '!n_6~~ 
~ beaIth to rore.a. aDd bib"" .. t.ck to Ihdr ~ 
~ Iklc:u of bIIppIly aIng)nI bb'da._ ~~ 

ibC ' 8'" he MId.. was from •• ItIlC .. bk: M&e resporwIbk 
ill" rdDlJ'IIdudn& to tim ~I the ancient ~ wI8doa:I at 
!be ~ PanDa s.dgun> Shrft Gajanan ~J. MId to be .. 
KaIId A .... W-or "ucended ....... 1 .... • who nee;1s noc return b 
~r Ilfe to thlII -.t of puIIuUcn. but doea IloO tor .orne ~ 
l(k~-come 10 pre$kk: o\v the deslrUCtIon 01 polJulJon on our 
pkIlft. KaIld bdni poIluUon. 

HIa~." young Y08l naJIJed Vuan t V. Farm)pe, born 
In the ok! BrtCI:th wonghold olPoana. IIOUlheUt oI8(Jrnt.y. birY 
Ini rid bImedf. to the manner oltbe GoIutamL 01l1li his pc: lin 
--. 1lJ'Ttved In New Yorl< In 1972 wtthout .. penny. In the pal 
~vuanl walked the allfta unUi people 8pOIltaneously ~ 
him " _ ... ~ card ....... a:y. wt\Mevu be ""ChI n«d to.a 
~tf up. ~ all ~ he InSIsted he I'11III .. mlNIoo to 
perWtri and OWl! destiny -..ld ""* bbn. ]t did. first 10 JohrI 
Hc:Ipk1n8. then 10 Waahtng\oD. D.C .• ~ the rector oL S{.. 
Stephen s £pIecvpaI ChUTcll. FallEr W\llIaQ> A. Wmdt. the ar.t 
pnest to proo:oote the ordlnatl<.m of-.eu. toOk v.ant under his 
proleCtlon and ho:Jped blIP get at;uUd -tlb h .. mlMIOn He was ttl 
5p'e8d t he andI:nl selence of AgrIlhotr'a...tth rrtrulod8 every bit 
.. ulonlaIllni ... me- of Stelnc:r'a "splrllual-.-.ce.· 

ApIn the kI'y ~m turn. out to be cow dung. f'I\lsIIlg 1M 
~ of wtvMer the Hind .... may no! l1li aJona hili"" bad .-.e 
o:cw:nl and hlIhlY btndIdaI ~ br trndIn& Ihdr Qltk .. 
they do, aUowtnt them 10 'II'1lndcr UDtnnlM.l rd Il1rou&h ~uy 
lane and city atl"'ed 

l1dI. lime the dI1ed dunC .. pbwtd In an ~ C'OPJ'U pyra
mid. the abe 0/_ 1DOI'\l(, bl:ggInA bowl .... epped tlke .. ~. 
aJoQc with .. ..,oonful eL jber ... bandful or 1'IeC::. and .. pInI:b 01 
Il!dukut~. ~ atrangI: ........ , .. Kt abh 10 
the .-canpuument 01. mantra. dwUed In s.m.krlt __ auttnc 
pqrt-gr1IylWlOl<e n.c. from IIIpJ*I& mt-.oo blue ~ to pu
rtry_ or.o 1m IkYotca dUm. !.be ~~. mI 
racwou.Iy Incftulng !.be QUIlDtllY and quaJtq 01 frultll and vq--

grown In \he us. ~ In SansIa1t ~ "nre." .00 hotm 
"the act of purtlk».tlon." 

In. bulklln& em. rarm on w oul.Skllu of BalIJmOr'r; !.be lint 
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<kvol«S In this 0DW1tJ)' 01 the eJ<OUC practlce ha,,,,, kept an 
A&nJhotnl ~ aIM Ibr ~ DuJ1n& all that ttme .. dcd~ 
M'I)rt of IndMdualll !la\'!: tallen tumt rtcIlfn4I an unlntenuptal 
mantra. around the dock. day and nlCbt. •• m"- and .ofnt«. Tn 
Nd$Cy our gwn curto.Ity _ travrled til Dalllmc:n, and at dawn of 
1II'fIal_ to bt<aut 11 bI1itol awutr~ III w.yoll981. sal cro.s 
IeIII{II!d In .. -..ll bulIdtn& on. hRlMdepat ~ the beltway, 
bardy fifty 1m. from ~ the unlnln'rupttd mantra ..... being 
duutuay but clwufulIy recited by Ira eha!n ftr1n8 ~ We: 
~ U) wltneM .. prtYllte ~ - ........... , pttfotii>td by a 
...... with Mldd.lc: EaIIlem fieatun$ and a thidI: black m~ 
who ..... bl .. fOP F "',,", IiK:inf an Im'med ooppu pyramid, 
8rtddr hlIn .cood .. pilon ,... that m .... hnoe once held ma,yan • 
.... now half full riI transIuaml ~ .. round bIacuh tin 8IIed 
1Irtlh dI1ed cow dun&. and .. tall rea. boz c:oruaJnlnC "P'"""'" M_" 
on. \\11b tbeM unIIkdylJlil:«:IIbla. the)'Oll pnpuM!Wi fin: In 
the pynunId. bIuldn& up the oow dUll&- pIIlD'Ing on the tt-. 
and IaIttertnc In the 11tlt. .... bIue-~ natne.danced up &am the 
opo!~1 ", .. I c:oppa. and pIie "',. InIOII.e n.e toward the b'-dr.
ened oeUlJl&. he Imaned .. s.n.krtt ~ by _ oIwh11::h he: 
hoped to If\IeCt Into the.~ .uflldmt nub1enta and &11.
pnce to "!m • • le1e pIant$ and ~ togrow happily ~ 

In !he ttee$ ouUlde •• flock of birds _ already warblln& • 
cbeerful mornlnf ~ ~ to our gulck. Non! Ford. .. 
youna IIODIyW: willi prrtUIy badrd hair. the Are mWlt be 111 ~ 
CMe!)' at N1JU'IIie and .UfIIId whnI certain a1efIIe5 rIec out or th~ 
ean.h with .. qulnluRnU.l .:lund al.ldlble to ~pa1 ~. 
To eetabIIah the _ IIIOIUWl of both dawn lind du$k, anywhr= 
In this eountry. the de\'I;Ilt'N ... "" c:ompmel1.<cd the 1oca'kx1 IIr 
eYet"f tiny hamlet In the United StaleS. and can pt'Oducc .. ('OIJI

puler printout at .. .nomen!". notIoe.. 
later, In the main houte. the<l'tO'nel'" of the fimn. John T. 8cQwn. 

a jcMaIl'ellc,n.. of brty. Wher cl two ~ Juat on thdr...ay to 
acbooI. expWned bow' he '-' IIOtlen Inta AgrUhotra aJkr yo:aB lUi 

.. member at .. ,",up that iIIlows the leac:htllgll m1bc: t'amowo 
1ndIan)'Clllt, Par&matwI:M. Yopnanda. ..tM»e autoblcgnophy til a 
d' ' In tIM: .,nn'!. 

OuT maln objecttw, .aid Brown, wu nat to aeate any IDrmaJ 
orpni,alUOl\.. ~ IdnIJIIy I:qan to ...,.. up, OUI m tIM: bhJe. 
and the n ,,.. aplUd by ~ of mouth. Tbm: wu no putJac. 
lIy, no ~ Vaaar\t'. ",. ..... wu atmpIe enough: Be 
ht;Ipy! Be happ)' tIleR and IWW. ADd pnctI<:e AgoIboua 10 dean 
upthe~' 

Brown .mkd .. II Indeed be -..e a bappr ...an. coavID<>I!d 
that a aohrUon 10 the 10m. "-' boIoen IOuncl lbcn be ~ 

~aJly the prarott aprud throughoul the 8altIrnonl ana 
unUlIlOW there are hundnda m famlllea tnvoIved In the ~&ular 
burnln& of dung. r1ce and &1_ In copper pots, To 8pI9d the 
- '''8''. Vuanl ha& ua~ durtna the lui rcw yean all over 
the eounuy, and all throu&h South /UnI!11ea. A&Ia.. f;urope. and 
AfrlQ. PmctIUonera 0( AgnIhotnt are everywht~. eapo:cIalIy In 
8UCh unpleAunl and far-nung IOnncr dlcUtonhipa .. ChIle and 
Poland, In one ~ In the AndeL COc:hI&1.IN. In the !lqui Vallc:y 
mChale. a" AgnIboua In wu Maned dlhl)'ftl'lqo by. tittle 
oM womatI under • thatched roo(~ an andenl (n-lnal ..n. 
Now bundltda 0( people COI1&I'q.alC there daQy. Ihanb to 1bc: 
mormou. suca.1ocal farmn-. ~ had ra.l*IC IbdT ~ with 
A&nlboln aah. or 'IQ1nck·du.t" .. tbey"Ye come 1.0 caIIlL' 

Non! Ford ~ UI oullnlO 1bc: prden. "You Mould lee our 
COm and poCalOea. n.ctr ooIor and IQIC an: ~ Lui 
~_ bed n", ...... ,."".. up Into the tro.L ADd, despite the 
dz'oucht and 1bc: f,taN. _ hMI OfOIideiful pan. appka. ilDd 
Pt· ..... • -J,. smdI 0.1 atrr aaId Brvwn. "UM yftI" _ tr1ftI 10 cct 
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~t people UI (XlmC out and tall. It. But lhey said: 'If you,. 
lIlT 181-' _ wru CIDIIIe. [ryour lIlT 110 pxI. why aboukl_ bc:JlhcJ?'-

Brown eo:pIalned that up w,tllthe prevIou8 year he had had • 
bualnoeM wtth about a _n: of en~. whom he could feed 
from the thrft acna 01 land lhey culth .. \~. Be: poIDtecl UlIIOaIt 
~ oJ what 'ooke1 IIR a)lP dung dl)'lna In the tun. -we ~ 
our ae«hlin c:vw'a wtne lOr two 1loo.oB. then eoat them Wfth "
dune and ~ them out to d.ry. Then _ pLanllhrm In rvwwln the: 
ground wtth ApIbotn. MIl and MY a manltL The: ash aeems to 
... hI'''. !be amount 0I1lI\n)fI:n and potaaet:um In the aoU. And. 
dlmdlt In CoIoIIdo who worb for the U.s. F' u 'iiD(i\t bu iIund 
frtm .~p .. uecl.,n _ !blot the aah pully ~ the D.hQ. 
Ity oJ pi ........ ua. " 

o.-o.m del .Ibed the Vf<dk: technique: oJ Vajaya. a 1M' ... or 
purIfIeauon of !hot: a"~ lbrougtI the &(IIUIICy oJ M. VaJuya 
III WJJI'd to rtlythma oJ iWu~ to radlaUOnal dkcta. and to;b1rO
ro ...... l combtnaIkIna. ~nya.' MId Brown. "fnjecta null'k';nts 
InIO Ihe Itmoephen: and ..-utnlb:e& thdr d'ka at a aub\k: Ir>~ 
Noth1nC III d '0,«1. GrIlychanfIecL A powu ful ~ tUm placle 
In ~ ~Ihe ~ Ulelc:r lbal pulaats through us IIII!d 
~ ua WIth the': ~ung. healtnc effect on body 
and mind. II"'" Iudt toa betteT abaorptlon oflhe sun's ~ by 
the ~ ~ oIlhe planc:L fb1: pnxIuca OUt ala ntJrmal 
llla\.O: al malin- an Ido:al Mate. 'II'hlc:b alIgwa c:net'!D' InInIIforma 
llQn at a dlffn-ml JevoeL Bunota or n>ergy emanate from thI'. 
Agnlhotra ~. pynunId, dependlnl on !hot: phaee or the moon 
and the poUUCIn of the earth In n=iaUon to the am." 

Aa _looked In through Uledoor o(the small u~1" 'eMing 
dnderoIoc:k b .. 1kfIn4I1n which the unInltrTUpled mantra WQ be 
Ing aounded. Brown dabonlted: 'CLalrvoyants say a s~ phe. 
nomenon 0I)CIU'a wl\CJl plallta are IJI'OWn In an ApIIhotra atmo· 
~ An aura I)1lI!: 8cld of e:ilnlIY III sc:nc:rated from thI'. plant 
and pen .... around \I whILe the c:erea>ony Is being pei b Ukiiln 
U. jHttdn:d:(y. nua ........ the planllO matntab:, maJdmum growth 
and yIdd IoeYela. II JVU breathe In Uw. smoke, It quICkly eo:- InUl 
the bloodsuum viii the lunp and hall an oaIlmt effect on the -.,....... 

The maJn object oJ the C<a'CIK. aoxao .... to Drown. IS to bra! 
..n II:njH'o¥e the land rathtr than polIulc: and dt:ab:oyk willi dliUDI 
cal pt>IaDns and \JIou#Itbf; fannlrc prat;Uca.. ~ JfO'\' .. pc: 
rt« ~ wtthout the "*'= oJ dlenl6r:al leruLl.:no. p • _ ...... or 
bert:JIo;,ldui. By ~~ Mb Goa' the.oll bci)re tll.lIn& 
-. P\Uz the ~ mon= cII""" and pc:at _L Undo' pol. 
bJlc:d an1Iuc.ww. ..... u:w:nlll oJthe earth bqIn to chai9=. Ag/lIboUa 
Is a poc:ew wtlot.t:bt the molecular I __ I'tI:XlJI&UU<:t 

..... w:hFM U. 
~ IL unJ<nown ...... ~llS be&In II>(J¥In& Illto the Interapben:. 
~ off • chaIII rcKt.Ion oJ ~ 5011 \11 many pIac!s be:
~ unable IlD IlUppor\ pants. Tn:eII c!Ie for u"kllo_ rn -IS 

eo" &.lIpptV. no! bccaUlie t.bey are CU~ u.,o an: d>okrd 10 :;tb due to me lick of nut.r1tlonal contenl tn IOIr .... 8OIl. Clouds 
ttl .-r jHUU ~ the wor1d are Motded with bydrocatbonI and 
Q\bI'" IDdna. Bar1um and c.dmh.mI beawue ca~1II and ea\l¥ 
_ ~ '" lhe .,.!C1il: 1WUtt~ ~IQUI. nnw.... in the allDO
~ eaUR ~ of nod!anon.. A chan&e in the nuc:kar_· 
~ In planl.5 due 10 pollution ....us It .... , ," lor h l' .... ns to 
u;uKI nut:r1en1ll .1Cc: ''Y 10 .. ~. unJe. pIanta _ p-oom 
In Pl ~ a~ Planta are -tarvtnt. and the nulr'l· 
~ 'I'll1ue alcdlble plantadtcruac:s, .. doH the .... \ ... 1 p0-

tenCY 01 pIanIII. The amount 01 chloropbyII the plant Is ahIc: to 
.....,.,...,., Is .... pooW by the Wh .. :a,tnlUon oJ poIuUon '" ~ 
trtaI_ [)twn,1Pd aoaI U'anStnl1.8 canar to """""te Inlma. 
*11- "'Ily pig&. The meat h~ t:OnIIUfIlO!- will be ~ to 
eu. AD g,.. 01 m:t. bIr::oocItd anJtDU. UKd for food are begInnIn& 
to aa .... cancu on • ¥efY lalJC' Kak.. 

101-.hkh potnt the "mcsac:ngu" hlrnldl'mIIde hIs~. 
a quld. pcau:IuI man. with poau ful datil: q-es. !hot: '"'" bran:! of 
a propbc:L and the _~ u..... 01 the .. boorItInent. Hi lIPS 
Ix hIod Jua ~~ &om the ~ mountaln8 In SIu:I:Iny at 
Ibe c.m-FAM 0c:nnII.n boida, .-heft he had ~ budd
InJ plaaIonne In the devutalc:tl forest on which to pr1U:tlo« 
Ajp:dhotnI to c:ncourqe nc:wIy planted Ufta. ~ had caugbl hlm. 
Ix MId wtth a..ullc. on .... ~ to ChIle and thw~. wbc:n: 
Ix ... \nVlted to l\.art aome Hc.na farms. HOlDa. he c:xpIaInc:d. 
WlW Sanlkrlt lOT the alldenlllClcnce. 01 Sf'D'!"lni planta biuc:d Dl1 
the I'bythins or Mlun.---.unr'Lec. full moon, II(l mellln. (quill""'. ....Utt. c:«: .. all with _ pynunkI of ftre. In Oennan;y. be -.Jo:kd. 
IRYenil thou .. nd ft.mIlIe. WIn pnlCIIe\nf, Aplbotnt. bul the fed 
era! authorlUca had takm wue with the lO$ht:$ Ix:!ni uaed _ 
didnally; ., he bad ~ on to Poland. wfIe:n: Ihe a!Ih. WIllI 
~ ... In Chllc. u a tnIrW~ pn bo mer. 

\'8$ant lIPS the 5o¥1tt pmunem hIod put ~ on Iidm
IlIIIa and the muiIo::aIp ok _ton to lind .arne.olullt:on to the prob
~ 01 nod!atlon. Bill althoup IDO~ people near Cbl::rnobyI con· 
Iinued Hi Jet _ on tbdr bodIa. the SOritU wouJd DDt \at the 
~bot.ra dual. watdn& (ortIS c:fI«ta Hi be pi'lJftD by..:tc:noe.. "A 
pity," AId Vuana. "It can do no Iw'm. AJIft .. 11111 nothIrI& but 
eo.. manure. ShH. and net_ Why not &ft'e the poor people: • ......,-

"'tba pave up: sloo hewamed tbatcldldntn In Ew'op! wW 
-.rt 10 i"~. the Brat ~_ bdr:C dIanbeL actuaJIy a 
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okhyd..uon 01 the ~'-. And Ilo: ...... a!nud thaI people In ll.., 
lJnlu!d StaJft IM .... .-.. ndloacI:tw. to\.U'O:aI would be: ~Iop
InC -- He warned UIAl poUuuon Ieade to hytlo1dIzaUon 01 In 
- . -.tIkh bt« ..... e Inunil~ to ~ and thalLn a mo., 
time we ~ be hearIn& of Jlanl man_une an~ being .dded 1(1 
W p ... "" ". ofSCIuth AIriea. 

llial hls pruphec6s ruay !lOt be u farictd>ed as ~ -.rid 
was ~ltd by .. IOretd1lnc KYen.lIDODlhs bein ok..! &r:Id 
dyInc doI~ .1II'faoed IIIonC !be AUantlt: eo..t and /IIrala ~ 
"WId ~ dy1n& In !be North SN df artta1n. tballarao 
IIhoaIa offIM would bedytnc u. mutt of poIliitlon In !be oocans. 

V ..... I eo:pIalned that In !be .... ' ... of u.. vedu.men poilu 
tIon ~ ~ , CftU1n limn there _ , chango: In the 
(U1dta~ ~ 01 planta. and they b ...... ' .. unfIr. for buman 
~ He ~ ApIlbotra the only aoIuticln. and It Is his 
~ thaI o::halM of ~ c:mltr'$ wtll apread aJVUf1d !be 
Unittd Stela and then around the &kIbe. He .... 'rna It wW IM:II 
help -oIve the poobkm of !be _ bole deYdopIng ""~~_ 
Ik:a. • potCntlaDy ~ dantIu 1O the planet. 

"The lJnlted ~!I~. MId Vuanl. "'Ill. bleMed COiIlIuy. and It 
., lhe dtvInr. wUI that from thIa 0CIUI1lIy Lbe .noIe planet eboWd 
be .. 'led. But WI: nt«Iln each .tete • piece ~ _ can 8how 
haw Ap1hot:re --..., and wbue du.n produce <;an be 8JO"'"n 
abundantly In , ....aU ami, which becomes • pa.cc or heaI1ng 
wt!,b JUst the ute of , III.nIk almpie mantra. When we hear 0( 
anyone lntffee;1ed In pn.ctldn& ~ we.::onaklcr It ourduty 
II;! lIP to them. !.t OUI" own eJi:PC'1lM. and teaclJ them haw II;! do It. 
TheIr only lnvttKmmt •• put from • UtUe COW manu~. ao<no: ~ 
!easIly made from butterl. and *'It1e bum&u !'I!:c. Is • copper 
pynunld. wl~1 o;wg • mere 811>-11 amIIU ln~t 10 ~Ip 
dean up the planet. and It the _ Unle ar- iwIeIou • • health;y 
crope, It baa been euler for ua to atar1 wtt.h 0I'Jllflle- Wmtra: they 
.... mo~ open. and ~ have allUldr Ia.ken the ~ atcp by get· 
tIng del 01 poUutanta on Lbelr land. !';Yen If you gel only the same 
yield. ~ tell Lbe oLberi. you don'l ha~ 10 &pend money on kruI 
Izier1 pe8'~ and ~Yow" land and _ter are safe. 
And Lbe LUte. u:xtUTe. and quality o(your produce will be su_. 

MI!o:t o.iI!t be < .. ..-tam 10 be the b'matM: bn:e InAjp1lllotr.L 
v.-nl noplled wtthoiit, ........ 111·. be8!tetion; "SDund. If you teat 
AgnIhotra W\tb an CWjI •• '~. JOU .... ~'Ap'd!l aound aND. 
inC from the /lre. It ... ~ tbal bala. AD Lbe other pbyM:al 
thlnp an: tbere. nutn.nta. vltamtna. ~; but the 1Ry fa the 
_mel If,.,.. are ...tMJe enGii(Ib. )'OU can cktKt Il.. !"In JlI""I"' ....... 
mund, but II; aa.o ~ to -.nd.lfyou alnI.ped" vIbral:Iona 

1W>II<d",,1ft ~I 
.,tide' tho: lin: bum. In the: pyruI>Id there ... ~ dJcct. 
~I ..,s.nce ... Ie. thIol II ~Ia!he ttn. 01 plante and 
bdPI the ,ept od~ (ytli:. ~ ~ • vital part In na 
!UI". We IlaYC to mnIJder. healIn& mall:cular ~lI\Im far be 
~ die 1r'Ifrwed. li:ldetd beJ'Ond the 'II'bo1e tJectroomqnetlc aptC-

~ ~ parUn& ahoI. vaaant recomUH:nded to uS the ilK of 
~ ... mean! 0( r1ddln& one', ptopt, ry 01 pesta. PI uw:nt 
ire ... wtth • oouple 01 compl ...... nwy oopptf JI')'f!IDId5. be nI

JIIIIxd ~ 10 httpenrthepoDuUon In our respectM: an:aa. and 
a1 the __ I1d ClW'le:tves 01 wr.anlal DIleo!: or !'OIIC:bca In ... -'J1.* sprtnkIe "IJIIbOtra dust ",but. a )'OU'" an tnkstali<ln. • 
~ .eid wtth .. ..alii! u benIr&n .. It ... dearly brartfth. 'and 
,..11 be.urprl$ed how qWekly h dean up. It doesn't kill the 
JIC!IU- II .amply ~ them off.· 
,,_dn:weDff.~these~evmta.""'~suuck 

by tht ItiIIDbH of tImIIarItiet belacen SlHnda "Ss*1tual Sd
eoxe" and the ~ of the de¥'oteea 0( ApUbDtra. Includln& 
thttr" hi uae rJI_1tuni and Ihdr _"at ,tmHIY lix-ln -num Europe we ,«:ei.1:!d ~poru 01 aroups 0( !K:IeDl15ts In 
RCwtnJ. Yugoam\1a. e:xpeobllaillni to .... blMhJuSl wbel AgnIbDU'a 
dQca. and~. 'Tbdr Inleral had bHn arou-S by tho:: ~ 
!'-I alta- they t.d burned !hi: ~ t:n.a;redItnte In the rower 
pyremId Ihdr 1n111\UDCII1. Called 10 1*11 up radloatc!Mty In the 
Iwm"dlate ern. an..........,. atrM:e 1M Cbtmobyl disaster. which 
an-adla~. along wtth IarJe puLa or ElltOpt: . e."tn Ihelr UDall 
Adrielk _port on tho:: IWIen ~ In !hi: proo1nce o(OWIlL 
The YuplaYa alao Itttmed thai aroupa of sutac:onuntnt Indiana 
IMn8 withln the borrlcrIands 0( the SovIet Unlon who uaed cb1ed 
~ diing If> weal thdr hut! had m:naLn1:!d u~td by the ra· 
dIoaWve r:ontemLnaOon. Intr\&Ued by tbeK IIl}'aterlOUa dtvelop
IIIUlta. the Smk:te bad InvIIed cane: 01 tbt ~ ac:Ienuata. Malf> 
Moc:b k:. ,bIot:hcmIst . to vtall the ScwIet lJlUOrt to iIk.oo .. sD'8te 
\be meUw;ad at Aglihotn In the bop!: theJ. II couJd be 0( yaJue to II! 

"""""-
To cbrda: OUI uu. eur\Oua data. and the amutns paralId be

tIoftft HomIa fanDIn& and SteiDer". biodynamic: IiIrltUn&. we traY
dD;I 10 Ro:oYtnJ. the formu ltallen town 0( RIJv!,p1o. , d>arminC 
Amtelk _.* a;ammunlty wtth wblttwMhed UJe·roofiId 00.-. 
bunched weethtt on, UIl)' oval pmh .... julUn& &om the IMtIan 
-.. at.If1J!iIIIWlt by • tall wbitc It~k. Ita ",po and ole
!Qdu. ~ of tbt Mon~ penlnauI!I 0( CaIIIornIa. 

Mato;o Modo1c • • ~ wdu:rwetCh1 In In. !alt ~. wtth • 
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tlce to IndIa. aJonc with Sanala1l, IUndl. and BenpJI.. IMn& hi. 
the AplbDtra eenlU In ShiYapur1. and Iaidni Ion« h ... In the 
~ nearty aU the way to the Chlneolc boooo. 

Bogna aid II tII'U hard ICI ., bQw many people In Poland ~ 
prw:tldr1g lbeoeteu:v::wl)'. -.3 • ...,. woo fcr.ure. but thaI maetJy 
ilia dane In \be WnIIy. ~. 5be MId lt1oa"e __ no conflict 
.nth the catholic Church ~ ~ Ia noc a rdgIon. 
and anyone of any rdIgIIIn tan pe. b In It. A lot was bdni po-ac,. 
tklrd In \be Gda.nak area. _ the BalUc Sea, ., '<te.:t" r.,.,. 
poIIulICm It Ia no 1oQaorr.. I'b!e to _ In Ia once spar1dlnc 
WIlln'IL l1Ie aah.ft uJd. __ ewdlrnl .. a .e.notdj for cuts_ 
~andanalW'almrd~w'htntakenlntemaJly.~ 

tr do:artnC up adcHcUon to thIa (II" thai Of' me othei" <fnI&. 
To v-m. !he fulU/"e of Agnlbou1I ckpealld. an bQw It Ia >'1llI 

da.to:d In AmerIea. where he munlS on IIet10ua resean:h. "-I 
f1anppn t"iil Ted a pbysIcal oplaniooUOrl {Of' me depoOullD( 
dIiIxt aI thc AjJJlIhotra """'" poInt1n8 out that Ita coDotdaI mal_ 
ecuJee aI ~ and eow manUft could cbdaungly attract and grab 
poIIutsnta In me air. !he w.::t w;l.leI" Ia po.uUIed by beInC fIocxu
laud. n.e ~ moIa:uIea. he added ... tt.y ~u., an the IJ'OUnd 
'OI'OUld .. IQU .. the 100II: and If they came InIO f;IIXItaet with a pIam 
ttwy would .Itld> 10 !he leaftll and act .. a Umo::-releaae fohM 
nuUicrlI. ~. becauee 01 the sr- and the manure. the 
smoke would be dtcttIcally chatJed. Bul when uked wha! tile 
metapbyel<:al proper1.lea 01 A&nlhotnl 8mOU IIIl8hI be. though "" 
admIlted they n,uat be there, tie merety raJaed an ..,$ow. prom
ising 10 pu ... ue the .... ttU ~. 
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TUNING IN TO NATURE 

Ruciolf StclJdt rtelpe tr .,Iuna tid of 
mIr:e ... rvay bit .. emile .. thai 01 the AiJ'dhoxra dewiteea. 
Catch al"a1rty)'OUl1« iilIO'*'. uld Stetner. al a Umc: when Vmu ... 
III the IIIiJl 01 SonrpIo. akin II. and bum the akllL 1b!: IDDl>K 

....... bea field mouac: If you ........ toaffed a 8c:ld. and the .-m', 
lnflueiICe Inuat be ilUpporttd by thai 01 ""null. beeau~ tho!: ani 
>nal JUncdom. aec:ordlnC 10 anthl""Op(*lphlc&lllClence. tonIIOI:n'a 

\be moon Iilfluoerl(le ~n when It Ia not. full moon. In Stetner'a 
.....m; -nte anlmal C1UTIet the: force 0( the full moon trrIlhln It. 
IXWSu <ell II, and .u emanctpal",. 1\JIC':If from the Itmllalloruo 01 --Hts IrIlItructIoI» an: 10 eanfully .::oIleeI1he aah and nUler con 
Rltuel18 thai n:maln !'tow the burnt.na. "Take tit .. peppei and 
IIJI<1nldo: II ~ your ftdds at the t\Iitljunmon oI"VmUI and Scor 
pin. n..rufter lhe mlCI: wW avoid the IIo!:ldI becaUIC In .mat .. 
~ try!re, the corrtapOrI(IInc nqIIItM: SorcI: .. pitted IIplnst 
tbe i 'pnduc:th'e power 01 the lleld mo"K.-' 

To be lid 01 nematodes. SteIner remmmended burnIn8. \be whole 
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tnaect. I'lOl. jutt me tIdn. ThIs. br: wld, had to ~ done when tho: 
am IS In the ....... 0I-r..W\LII, or pn!dIdy ~te tbe COIIMclIa 
tloP In whIdl VmI..d bu to ~ wbm Qne prqW'tII Ow IDOUR-Iikln 
peppet. 10 dfec:t. MY. ~ the InIICd warld ~ QCIrUICCtrd WIth 
the fon:n that ~ wbm tht BUll IS paMInC IJu'ouFI Aquartu.. 
I'MceI.. AI1a. and 0emInL and thm an to Olnc:'cr. '1n Cancer tho: 
Doe appears qui'" feebly. and It I1IIftbk ap1n.men you_ 
to Aqu.artua. It .. while peM'DII thn:Jugb tlxotc I'tJIIiDNI thai tho: 
IIUI1 rays out abe bus which n:lak to tbe InfI:CI -or\d. tr )'OU 
thus prepare your tn.ect peppco. onec ag;aln you can tprad It 
~ the b«t IIdda and the nrmal'*" ",111 by and by gow Wna
• c.!ntnoeM you -.til eena1nly ftnd oay ~ aIkr tbe ~ 
yur. By that lIIlIt: tbe ncmatodecan no longer ~. ll shulla Ufe It 
It hu to !tole tI. In eanb IhIa peppurd: 

KoIIUQ ~ Uwl tbe .uh of the: bumt In8«t mdlatal Into 
!he aum::IWIdlnt Il0l1. and thaI tbe In.n doe& I'lOl. Ilkc 10 ~ In 
........ ~ then: .strums out the. counter rOlU to tt. own 
11k ~. tt. JlOWn" 01 rt'~cUDn.. 

1lY.1 ~ attack only weak and dying plants bu. by 11090'. 

~"'" a UUbm. thanb to the dilru 01 Howant. Albrecht. 
Waltn.. and a whole ua.tn of q:rtcuIlural apm.a. One would IIlu: 
1<1 ....... fwwU1!r. JUIIt how the cnatwa pln the Infor'milUon. 
how they lI:now jutt where to JO and wben. wtdch plant 111 8Idr; 

and which Ia wdt. 
Now. thanlra to tbe dbu of an auomokI&Ist wllb a spedIII 
~ of the mysteries 01 radio antennu and oflnfnlroed 
ndlaUon. what onc:e appeared u necromanc:y can be mluccd to 

-~ In the courae oIa UfeUmeol lJlYeMlg1llh1fllbe hAbI .. and haIlt 
.. til oftnae<:La, Dr. Phillip S . Callahan. pol)~ of entomoloC:.V at 
~ UnI\'CnIty or I'1oI1da In Galne!rvtlle. and a amlor enlOmok,.,8\ 
with the USOA. hu ctJ.;:o.aed that 1ngeClSAl'e woeUawanolwtJat 
goao on around !.hem bec:auae they oommlU1JCate on the Il1l'nlnd 
band oItbe electroonqnetic apecbum piEdacly u_ oonunWll 
cate with radar. mlc:iowa-e. orradlo. UItnC a1l1U1elyofantmnas. 
u aophI1Itk:atecl u any dellliJled by man. WIth tbeK deUc::ate ADd 

bIf:!JY :e=allM IIqtruments. and the uae of Infrartd JItht. tbcy 
can ~ ameU Ollt~al quite a ~mtaI or .... te. 
0bRndy. by !.he.".. tnI'rared. tbcy can be twftIlO a "'_I ..... 

...... mya~ 01 the kllown ~~. 
the 1nI'ramI, only mauHued In 1865 by the Fn611$h U/J .. _ r 
SIr Wllllam HU'8Chel. have runalned unfathomabtt. unW very nt
emily: ~ WIl5 no lnatnllnent with _hkh to l.me to them. A 
mIU longer than the Iongnt rays of tliht visible 1<1 humans. \bey 
~r -.II ollN':Yefltttn octaves. alxteen more than ..a!bIe 1I&b1. a 
IIn'O. 01 KIUle two mllJlon 1'TequmcIea. /argdy h:oQttIUl. 

Henc:bd '-ppened an them.-ben he pIaotd themm:wy-&Ied 
bua, 01. thal...-:t>ete/" .... Inat a colored prfsII1. and ... utoo· 
IMftl IO lind thai allbc,."" yellow" ... br1ghteaI.. mI _ holl~L 
H!r. 1IROrlbhmm1 tnc:ntued -tim he IUO'O'ed the Iher1Dc:JmeteI' pest 
lhr vtsIbk red to IUl tnvtIiIbIt areajual. beyoBd tt. W'tDcb produce:! 
DOlhtni"'1I)'Q t:OUId aee. 1bert. the t.bem:IoolekT IftOIded IUl 



lSI _ 01 ""'Sol 

o:vtn hl&hu tempenoture: and theemUlecl ~ e&lIecl by ll~ 
"1nv\tIIbIc! 1I&ht." _. afleT more than a quarter century ol con 
~. 1(1 be ~ ~ radiation. 

wan,. atlhr: P'opo;stb In this t.nd ace aun ao Ill.... "hle as 
Pat nan.p.t ... to and In tl:>e .,... oll'Wl DobIer"I ~ 
In whictI ..ru&dorI ... nnllJ.Cd fn:Im IlIJUa'ood, watu-/l came to 
be a&lI«Ilhe X bend. Yrt this all~ band of~ Ia 
1M __ ~ to life. vmhln IU: ambit. we bubbles up .. If 
rn:m a IpI1rlJ: Ilre dan not ~ "rIIIbIe IlCht. only 1I'IfrlInd. 
wtuc'h &fXOUIU$ .,.. m:awreo 1n caves and the BU"a llbyallihal 
ha.-e.- eeo:n the It&blof day. 

On the ttu!Piru ol tl:>e town of WIcbtIa . ..., came aa'OIIII PhD 
Call .. han In Ii/. ~tIng as exodc as It was unltkt:ly. trom the fI.a1. 
~ KCIJoned pnll1e land of KanllUl tl"it:ft I'OIt: bt:fcn 
u, the Oreat Pynunld at GLu... In replica. as apartdJnc 'lIIhI1.o! ... the 
orl,Ln .. l mUll have a~ aeverallhw8&nd yearl ..... B ''de 
It. like 1/1 ClCreKe1lOeOll alunar la.nd!ape. t:!itu ~ rIo.,_ • 
or the Budtmlnster F'loller cIeaIgn IJw'&eOnecl &on! a lDI/1.·made -,. 

ib.Ia alfWl8e ODrIIpIa. a ccmer .. holWIC ........ !d .... and ~ 
aurch. funded bJ Olloc W. Gan-ey. widow of 011 and wtIcIu mil 
Ilon&ITt: R.H. Garvey . ..... theb<alnd!lld ofP')'CbWll$t Or, HQIh 
D. RIordan. ;be pyramid. Ill..., tnapecud It. IIxty bJ .-ay """ .. I 
the bue. and Ihlr1;r I1IrIe feet hIIIt. devoIdof dN;u1Cw\rInI. plumb
..... or m«hank"aI equlpmenl aIxM: the Boor Ieod . .. uted. 110"" 
~ 1IWnned. i:Jr 1ow-cnt:rKY rcxarrll. sucJ\ as lhr: body'l cmi$ 
alon 01 mqnetX: pullle&. 

In an adjOIning II"'d 'c dorno:. PhIl canatwt. Illeo Ill! &pert 
on py .... mlda and abdlsk&. hMilOrt up alabon.lO<y 10 'DOIlitOr the 
~ apectrum by means of .. hlgNy aophillUl':allld lnitrumr'nl 
known u .. f'tItu1tr ~ Irtfrared apaO(if'II!/G'". Inventecl tn 
CamtJrld&e lOr BPJ\n& Iiun ... teWlf:Il, the LJatrumml .. "'p"hII> 
of p6cIdn( up and 1dmt1!yl", the c:zhawK of ml .. u ... (11". II ~ 
1n a 00rnbt:r. 10 tdenwy Int'i'arm 1WIIauan. from buOdInp. ... 
..... done tn the &neak BId .... tar)Iet g MaR'. Ubytil quaru:n. 

M!n ~ dUlly. caUaMn Ia IlIIn,g the ~ to analyze the 
InfrarecI .... ekn,thll b, • •• s by 1I>OIoai..,. of dIt'lO:n:nl aub
sanctL -rlle night &Icy.' IiIIyS CaIl&hIlII. ... Blkd Wlth....,.:s of 
dClc~ fW1i"kn It ill IlIIIO IIUat WIth \1YId c:oIor-= 1ftI. 
blut:. CIfW1&t:. and ~ from thousands til ..... IIw. Irn<I:IIiIl: 
our ali:nOephee. Infrarej colors. InTlll)'ln,& W1IWJt:nitba, and uI 
trwriokl coIoots emUIIld by <:JOnStt:Ilallo an rt:tlectecl rr-. aur 
own Sin 10 the ~ <II the moon and down .... anh.. All the8e 
hq~ rrom ..."._. IUU'!I. sun. planeQ;. and moon. manlpu' 
lal.o! mo~ on earth. dt:pend1r1( on the: I.nCoInInj rn::quency 

........ 110~ Uf 
..,.:I \bt' IIlOC and ahape or the ~ Ill!lmnu 01\ the mol ....... 

",-,Ih theM ICnctly KlimUlk: ........n.... U _I" ,lbIe. III '-t. to 
Yddall: ~ and .ee Ioa." ..... 01\ C!arth c:oWd bel' IlfiocIcd 
bY the pIIlnt:t Marl. or Un b,- Jupttel". 

0lJIahan potnllld throu&h the: '*"""' wtndttoor .1 an ~ til 
....... od bounded by ..,., ..,., CCl(.UA,.wd tIfta" muller· 
InC: tWl' quat'o)o l, hall"lIUIlemmt: "Are,..,.. awan thai In 8UCh Ill! 
~ 01 ...... then: can be ... many tnsccu ... lhI:o"e are humanaln 
North and SOuth Amer'rIo combined? An IMec\ III not.hln& bul • 
..u:WII: to'ioed wtth .ntennas. like: a CI'\.IlIe rnlselle. wtn&tn& 
tbn;IUI:h I _ or Elect.mmagnetk _~. AI YafiCluI Itlllbl 
dI.crlnC tile ~t. the p.aeoUI molecules !hal COOlpoK our many 
.tmDl'Phenc layerIllrI: .tlmulal.o!d 10 gkrw.1 vel)' low intellllltleti 
1/1 beI'.uUfu! hllt:l of 1ftI. pl':t:Il. 1'lrIlJ~1ntrared.. and ultnMoIt:t. We 
c:annot.ee the8e low InleMIly c:oIor$ with aurcyea. 'l""Ix lXIrIt:*of 

_~~ ...... ~~. wh'rh wot1i: so....ell In !x1ght ~t. rot OU I at low 
:: 01 tlghL Out the In!ieCU: ..,. P"~ -n wtth ullI"ll 
'IIoIel1lCht. and they cooununlCllte wtth Infrared.· 

And l'OIIImunlClltlon on the Infrared and othP:r elKtrornqneuc 
~1t:n81ha. _ learned. don not stop WIth lmects. Clt:>"f: 
9M=b,ter. wt.oa dIIcoo01Uaboul planl c:ommun'rIItlon launched 
lYle Sec:rrt L(/e q(JIIan,s. now sbows thai mIc:l......,..'c bKtr:rIa 
c:ocnmunlClllE -wtth each Olho:r. a.nd .. I quill: .. dIItIlnce: Or I"ntz 
AIfnd f'Opp. til WeIll Ot:nnany'll ~1I:fn Untvt:nIIy. hAIl 
~ that IndMdual c:ellll do I!lu:orbie. by modulltllld diectrD
~ radtallon.. Dectron mlaoIIcop'r studies oIlMc1ma re 
veal ...... )'11 oIJonc rod· IOhoped eM:ments. ~1 In fann 10 the 
emsIlla 1ll!10"IIlIlIl or ~ An\lbodlcll are known .... ~ 
and bind tnvadllll rntcn)OrpnlsmS. wtlllE t:nzyn>n Karch 001 
and eoIlect ...... matel1RllllO tul1Y1:rt Into bk>logk:lllly u..:ful prod 
ucu. £vm molIecules. ... ",Jullus RI:bek Jr .• olthe lJM:erslty 01 
PltUburgb. tun: and trap ear:h other. Csl1ahan ~ rurther. pos 
ItII1& thai cbemlal eiemenlll 1WIIau: dec~ IliJ!aIs to 
lind. ~. and jaIn ear:h Olho:r . 
Su~Uon ill" IIWo "1lIgh! 01 ~ II adduced by the tE-

~ cb •• llipoilldwidual t:k:UKlll11 pmduced by I ew'lau:r 
lind BtMnt wtth tht:fr '"aIddI:d' POU,"1n their Oa:ult C~ 
'-e: Appmdlx C.) J:.a IlJlUyxd by C:alIIlhan, the borni. ~II ... 
-.c! antkra dt:p'rted by the: two ~ are iCp::.... II not 
Cll'ljpnak of aophIsUcated man·made anlennas.-.:lm c:owmu, 
ntcau: In .. who~ pmut ol'f'n)' bi8b frequmcIeL By CaJJahan·. 
~~. tht -lrntths .... fli sud! submIc."*"'Pk .. 1<IInk 
llilructurn..auld be In tho: u11nYiok! ... X· n!Y b;uQ. Alld so. at 
lasl . &etnc:r's IlJV1,8tIt dicta about the e\emenU bt:In& sentknl. 
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8lJcl> as nlt.roten .... , .. ~ there·, ..... Ier. bqIn U) ma.lrJe.".", 
."...,. And at e-'W lUIhU ~ndea. tbou&ht. and what mot! 
.... 1 ... thaI thoughl, may ~l1l"111Ullpulate the o>eI)' N119"= mal 

ter. Scdnn"'1 and~, nollOn thaI ~ antlera an: antennas 
far J*ldnC up OIIInic radlauom I\I.lII &vm the ___ Into the rmlm 
oJ~ Thanb 10 Call1Ihan-wboOOOllldcn h,wKlf, DaWral 
ph'kMophtr. In the mode d Ooetbe-much d Stdnef', ~_ 
au, uolk about "the Ipkttual ~ oJ the _" tw". ~_ 
dudbIe. wllb the help oJ, madIlnc ~ to lip)' from AICI-
1Itrs. U)....drmlc rnpecbbIItty. 

All oJ whICh had I .. Mar1 In CIlJ&han', boyhood. iJVWInI up In 
New Yort. State In the -'-and IIddII around the II»II.l Hud:oon 
Rt-.-u wru.,c olM~ daR to Albany. "Ibm: aU hili he I1IIx 

wu ~t In the wild. opkIrtn& natw-e. or JlOW1rIi ""'"" books 
aboullnat<:tl. bIrUI. and espedally hIwb. 

m. other FeaI bo:Yt-' l'udnatlon. ani)' ~tly tnI:fln&I'U. 
OUI with hawk1nl- .. an '''achment 10 the.p~~· 
ocy 0I1'11dlo. Awvo: that II you twan& the Mr1nI d a pIaIlD It ean 
c::au.ee a ¥\olin atrtnc ~ the roIIQI to YIbrate In A!lICInI2I!I:e

~botb eutnparetunedto!bc.....: ~...at'O' 
that hili <ry8(al 8C.'C worked on the _ prtndpIIe. YlbratInIJ I 

trananlWnt aJUc:nna that oould .-cbnte , mcdvIr!C ... ~ em 
to a maldUrll fnoqun"l<;J'. he _ alIerud to , fWtnx functJon of aU 
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...,: I "inl~ In due c:oune It _10 ~ him to 
tI'I< ..,.,.uencou. dIIc(htO)' lhat , _holt: wor1d of,ubtk communi 
cadon p uUulalel with life tn the darltneM 01 nlghl or cr."t. and aU 
thf<JUIh the ~ 01 the "II&htbl· earth. 

M a boy It caueed him to 1f00w:la if the bond with btl bawk!! 
""""I ncM aloo be bued on _ w1mllar pbenoo ........ 1. WU be 
• ' ... twxdtoblabawU?WIlIltpoulbEtha1tMncUdI"" 
~ ammah tnunan.-eDu1d communICate with one IlIlDIlEr 
by .. :ret \lIlknDIm. ~.tgnaJII Nm1IIr to ndIo ~ 

WbI:n Canahlm,.lW!ed the anQy lin the Second \\\wtd War. al 
\hI: .., oIfWl:nly·r;wo. hili boybMt ..... pMene.' lOt h1m 'M'gnrd 
to r.cIIO 1ICbooI. Ibm 10 one 01 the moal un......al ~ts 
pea UlY en&~ IIlIUI ctutlzlC that conllIcI.. "-loodtl of Amer1 
_ toIdIen 'IferI' betn& wohojed &vm u.lnIrI&pvunda In North 
r:rn In:iand to ahlpa huoded ror the Normandy Buchhead. 
eahban a~oI"\Won,!1...,. eompn."1bund hlTme!(pooctal 
InC b,. Jeep In the oppo,lte direction DullnaUon: lIIe 

-:::::"':~ Cutle Radio Rance near the lilly 't1llaF of IldIffi< 
bttWEm the 8rttbh po"'llIl;t. of tnMer and the Insb f'Ift StIli::. 
'lben!. "",ill tl:le end 01 the ...... he ... 10 be ~ In ..tYot 
~!"'~ CbwdllD aBed "the: BaIlie 0I1.he 80: ...... " 

'Jbo: ~ Rantt put out" aet1eI ol hJibly cl"Cstl'e(! 
"""~ radio be~. ~ ~ bJ' the enemy 
cxtendln& IIIOI'1hwanI ~, wild rnoor1anc! known .. the Pullan. 
eaIIlwliltl DI'U Lou.ah Erne. and OUI O¥a" IlorIepl s.,y to the_ 
rm AUantk:. U,,", these btama. JVJ7 f\yIn« boats kIaded wtth 
dqIlh charg9 could -'-0\11 over the ocun. no IDIItterwhat the: 
_I~. to link ~rman .ubn\ar1.nnl pinpointed for lbem by !be 
RAJ' Cautal Command. then aafcly ~Ium U) tbdr bueI. Far out 
10 _ . Ih'l' hundred Inlltl or _.!he pIIInes '*OuId uae. radio 
tonIpa5!J to home In on , IIpIaI from F"arr&IlCII$IIdy Cross. near 
8eUeek.. WltbIn a hUndltil m1Ir:Io ofthc: c:out they -..Id IWttch to 
• beam &tim Bc:lleelt 'lation. then. nc:ar1y home. pick up a radio 
L ~ that told them thty wtte In the alrapaee d1r«tIy abIM: 
!he ndIo atlItIon. 

ThIs do:Y!;Itlon to duly. U5ed In wnjunctlon with !be 1nldllgenee 
I'tttl .cd by cnddn& HIller'1 IUper code "En/gmIl. " efIIObkd AIIkd 
~ toklcate:Otnnan U-boataofflhe ~ COQI oJlJdand and 
"'lIn the Bank of !he Atlantic:. 

.... c.n.han~ thc: ~'I CalalInII flylnf,boIta-" thdr 
~ home aIcr'I hIf; beam. he wu .(mln4d oIthe..., IDIk mott. 
-., tbetr..., IIMUdIo a W/Iltlnj """k or, IkkenIn& planL 
On ~ one aI'le.,_ by a tTOOkrd tIrIdat al the 'cot ofP\.lUan 
8Qo: H.Ill Callahan .potUd a beautiful motlI m • ..,.." til odd be-

• WIth Its wtnp of pure ..title and dart. buff Jt ... ~ 
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<>Yft' a apol on the ....... tluctcrtn,g and dant:lIlI .. If tied by an 
1m1st!* thmod 14 a UoyhooI<. Ita ca"'''''n pe!ftd "'111D!'l1'e~. 
he notlco!d that In one ~ at Ieut the nlOth ..... dlIfenmt 
from any (1lbc7 he had ever ot.trwd: Its Q/Uef1n!'U wm!utr .... 1I'tII 
"""-

P\1ZdIed by uu. anomaly. Ca1I!Ilw\ found III an old booIretore 
In I..cIndondftTy a 0CIp)' ol1'he ~ and lIofJw qf!heCoun
~ by y , E'.dwanIs Hulme. WuW'aIed wllb a beauuful ~ 
of the moth. known locally .. the ...... -"'-' 'The book et· 
pIaJned tbal this ·awtft· pub ... n. aeanln&tY almIe8II ~ 
III&bt <>Yft' ~ .-tIa"e duU-o:*xdl CanaJo:o. or the same lIP'"" 
hide In the .... .atune 10 Lay thelrqp., !,bal the 1aroae wbldI 
hatdl from t.I:w:m InI4 calefplllar$ em feul on thr..-a of dandc: 
Ilona and 5lIn&IrlI nettIoea. 

But bow. thr }"IWII"""Jer wondutd. did the ID&Ie poet moth 
!mow thaI a ftmak _ bJdden bdaw? Was 1I ~UK of_ 
.IJIlaI from chII' female anal08ou. 10 Ule .2" "'gnal from 
~ c-Je? ~ the moth' .. antennu n:alIy In!Otn! 
fIXIUS to recem and tranMnll .."w. In _ I'rtquency of thr 
~~m ... yet~by~The 
Brllrrk Mallon .ent 0lI1 n. beam of t~ m...-gy U 
pun: racUo Utqutnq', kno,",n ... a 0!:IrY1!!r WCWOI'. luned to by a 
rrodveI' w1th lUI .... ttnna: bul the beam of IIKlf MId f>I!thln&. To 
cany a, ..,. It had to ~ modulloU!d by OO\Oe or c:odo:. In the 
CQII' of 8tlIeek. the Mo,,*, Oilde .\gJIal V1U1cCI tlt.bct" side of the 
Ixam. caualn& the pbu>e to IIy bKk and rorth acroM the beam 14 
mp on oaurae. 

What. C&Ilahan voundtt'td. cau!led the moth to ~ IIUCh a 
patlun? To tlnd out_ to take IllOtt oftu. nw.ull11& Ilfe. 

VI!OIIlnI H\roIhlm&.. only months aftH' Ita de!OtructJon by the 
alonik bomb. Callatw> wall arou!led by the interaction ofra<lla· 
Uon ..,lb IMnI thlnat. In the wallt of t1w. nucLear hoLocaUill.. 
IId!:noI: ..... CiInOer!trat1n&. one·al&dly 1\ !leC."med 10 him. on '*' 
lqikally ~ rs(Ilallon and the danIenI of hflhfit'ilueoqj' 
tm',.",", a' the upper ~ of the dt<:U'oma,r>tUc apo:ctru.n>
ultnl\1Oltt I!&h-l. X ~. btta and .. mm' rw'I'''1On. Nobody 
<ICtild to be paylnt atto:nuon to Ita Olhtr end: the I!owo:l' fn:quen 
ca oa the 0Iber IIkk of the tinily nar'I'OW' band of tqpu.. .ulble to 
h ........... d ......... dc .... thtouiltlthe tnftvtd aU the .-.y ID the '''ef)' 
long wawa he had uaed ID IUIdt pIane!I back 10 Irdaud, and 
~JiUiod to the "'Y"'mo, .. atnI loW' ~ known .. ELF. 
later dIsoooutd to be ernlu.td from the bnJn and to p-oduce on 
IMn& ~ a' only 0 .... to _ hundn!d CJ"CIU! per _od. 
an lUnda 0( eflecla. both ...wbr1oua and lethal 

I!:¥u" ready tor ao:n-tnrure. CaUaban ~led 011 fioot .agsII 

· . ~: -~ 8" 
:0.: 0" o? • 

• • • • • • • 
• 

• • • • 
• • • • 

• • • 

• 
• 

• • • 
• 

...... 10_ 

• • • 
• • • 
• • 

• • • • • • • 
• • • • 

• • • 
• • • • 

• • • 

• 
• 

• 
• • 



lM Sf<ftu ofdotSoi 

QlIna. TIlalland. and 8\,""" Into LndIa. tbtnO!: via a vaW>'n& 
I> ' ...... ' on whldI he wortu:d • hcWah ru~-atoIIIn&Jab. ~ 
the """'*" Gulf to Iraq., pOrt 01 LJun. LLttk: -JlCCII>1& that In 
the ".,..",. he would find another clue 10 the t:n1g1n8. of Inaecta 
and the tnlramd. 

Hlldn& pUC the a... Ft:tn)It:um Company. he ~ hlmaclf 
aImo:.- anIde..wp In ~ ~ OOIi u he-atched IIamt::s 
~ P" rmm ~ .t tbt: ed&t: 01 the: 011 Add. 
Il~ hlmol. pe' .... 1n W..J . HoIIand".Af«hBookabout 

the ~ 01 the .-y maple moth -due no doubt 10 the 
<"!OIl1bIJvd tnfIuonce of tbt: el«trlc tL&bta. whII:b Ktually ck:alror 
mID .... of ~ thIIt an: aurattt:d UI wan. and the ... "oOt:IloI 
and fun ....... wbkb LLd>: up In tht:Ir _tIy burnInC 6adW8 
oU>a" mIIlIonoI 01 ~. S< : )to , II up • handful 01 d L' .Uld 
00I)*!6. Callahan ~t:d them out InIO 1argtc and Ilnk motha. 
tl«tIca. 1IIeL ....... and ~ ~ wbetbD-II. .... really 
the h.mtlnoaIty wtlldl !>lid c.u:!Ied tbdr death. or wtxtlxr II was 
_ Ol.ha" lIl)'8Io:rtous lure. Ma.ny of the ~. he 1IIDkd. ~ 
not IIytnc: towam the Ilatm:a.. bul n1riIng arourxIln the nlghl air 
&I theedFoIl.he Il&ht. Ifvlalble 11gb! .... the n:oll1 rxpbn •• kY\ lOr 
auch .......... 1 madoellll. why, he "".odotd. dIdn'llnaettil fly 10-
ward the .... n. or the moon? And why did the darla: of the Ir1ati 
ghoat swU\ IIiI raoemblt: the li"antk: dant:t:$ of the to •••• d math!! 
at Bun FIdd No.1? 

F'ronI the eult:m ahora oIthe Mt:dL~ he tool<. boal to 
tht: aou~ ItaIJan dty of RaI1. hlktng northward -=- the 
Mul"lk Hilla In ApuLta to camp nt:aJ" .n andt:nt hunUng lodge. 
tht: CUId del Monlt: . wht:rt: Empl':l"Or f'tt:der1c:k II • • 8drntlst af 
ataUln:'. had houIt:d and tllllncd hJa hU1111ni fIr.kxItUI . A1J Callahan 
.... .-rIun,g In hJa dU.ty. to the 11&111 of. thick tandIt: •• omaJI 
brown. moth new from the graaillO maIr.t: danlng p" ....... 0Vt:T tht: 
l'IIcker1na 1I&ht. flrel II aLnged Ita wings, lben doYe.u-algh1 Into 
the Ilamt: In a BrunhUd1iIn act of eel! LmlllOlation. 

ibc moth'a lmluonal bebaYl« m:alled to c.11alwut hJ..s n:ad1n8 
of the EnIlIM JIIIl'-'pher and pot:t TIIomaI! c...rtyW:., poem 1'rq
edy ill tbe r.1ghI-Molh.· 'Alhk:h UIIIgnt:d the maths· llUiddal ac
bona to pu5IOnaU: 1oYt: • ..-tlt:n:a8 the f"rendt IeIIt""'Ok>g1N Jean
HcntL Fabre. In hlB t:aAY on tbe greal ~!. : •• 1< math. t..1. !eM 
nxnanUC:alJy. Iftn In tta Ilan--.rd I<al:nIka.re rush • daIIn: to 
"1I11r the tIame. Neither lIOIutlon .... oed _u·£an..,. to a sUIl 
~c.no.... 

HI8 next rcvdatlon aboul &n.J.mal and InKCI bt:havtor came 
aboomL a WilD .... dal fn:o\&hlt:r. the .wan.:. C. bound rro.o NapIt:a. 
vU. Me iii. 10 1't1fIadt:1piIIa wltb CaDahan. 1hiII Umt:~abaw 
ckdaI to enjOy the bn:t:ze. I~ ~ tbt:~. a 

"""";"10 Il0l_ l6S 
Ilnan.At: lard with brauUfuJ palt.t:mt:d ph""..V and an f:!ttt:n6ed 
cft'Il appt:ared from nowhen:. .'rom Ita down.am cu:rv1n& biD 
c.rtaban ~ I ~. _c:allt:d becauat: ollta mU5k:al 
1ioa-pG-po' ..... 

AI tw'fII&ht. when IIgtlta Itx.m the ahIp were fittchrd on by 
Ik bulkhead door&. C.nl""n waslUllUtd 10 1ft ..... olin. 
,ects around l:J&ht emitted rro.n under I bulkhead door ~ 10 
Ik pIky. bul only artIUnd IhiII one. From tea pt:tCb on a yard 
.nil- the ,··".It dant:d through the aem/ ·diUba:w 1O.,ab IIlIOI.b.. 
~uIn& 10 ~ with &n:at 1I&ili1Y. _ppInt up Inan;U ti-om 
.-our-.! tht: iLClUed dooi..., .. Cut .. it c:oukI.....u.:.. tbeUl. 

Stnct to.. bad bt:t:n 1*1 oltht: cn:w Wt hMI palnted that_ 
door the Ii.,- bdOn:. ~ ftall&ed the only tttl'buiCc btl_elel. 
Ik "bo., .... door and ot.I:Ir:n jpoI tel by the tn.t:cta. _ Ita &eBb 
pa1nt.. ol no "1""1"" 00I00". juAI the: WJUaI dulIlIJn1. BeeOea and 
motha o..w In front of !lin ~ dldea, eventually aetw.e 
... tht: much palnUld meW. ~ rhWArlfelilWon ltaaur. ... 

"'bat. . ..... ::leied caDahan, could bt IltrM:IIn& the u.t:cla to 
tMl panIc:ular door? NoUng lhat Ita ~ hML I faint an>eII 01 
I:Ianan;a. ~ d tu. mother'. ~ potJah. he It:meU

bemi WI Holland had ckaa1btd '-" Dl&ht Ilytng IDOdla wen: 
IlIJV:Itel 10 fennentLn& bananas and bad iD rlb'Uy uat:d a 
_ltt>dI<molbeerand bananu tomsnare tht:m. ~Iy. '-I 
oIlhe lnat:c\s wen: crowdtn, not over the wboIt: door Itself. but 
only on that part of It well-e'." d UI light. If tl ...as the ILghI 
which .. tlTaCted 1hWI. then why didn't tht:y""80 to the lit poT_ 
Ilona 01 ather doort on the a11lp? It m .... t bt • c:omblnatlOn ill the 
!l&hl. plus the banan!i· ltke odor of the paint wh.k:h ....... atlrllCtlng 

""~ 
And wbalCVCT the energy from IhliI combination mtgbt be. the 

Inat:cta!O(!ll";fDt:d 10 bt ~tln& 10 IL not .... th Ihdr t:yeIo or wlt.h 
tbdr olfactory _ ... moel t:n'~"" IMIntalnt:d. but wlt.h 
tbdrvlbmttngantennaa. Couldlt be. hc~ thai tht: labip-a 
tfty-cydf: lItht WII, he.Un. the door and taus/na tho: IIClOOm mol
~ at paint 10 ~tc .. If they -." I:tttle tranamLtlCn of 
tnrr.nd I1Idlatlon? n.at .... the ..., tht: .un was IlUrl" ld 10 
WWIr.: afJrcung aU pea: In !hoe Itmoaptwft . at a molecular kYd. 
WIth Ita trtf'rand radLauon. pUrnpInC tbmI. with t:nero wh.k:h tbrv 
rtradtate IIk£ Uny radIoataUOna. Wu tbe.ttatn.",..,. 1ow·t:,It:iD 
aun and the palnl smcll a JP? If 1IiI. bow and why did tt aIft:ct the -, 

Nt:JQ 10 radio ....-- hfabt:r up tht: iipt:CtmII:I. _ the erU"a 

...... ~ em ....... uat:d In navLptlon -u.leU,..lIdar. lit:
ie<ubk with IUt:taIIIt: duh-~ anlmnu. or~ mquer>o::y 



* .son.." 1M :\oil 
!haD radar beanuI an ~, u.d for 1on8-d111tance ~Io:
phone eommW1lcauon. -tudt an emL or Kiad. by .n~ 
IIhapeIo mnInlKmt 01 ~ and olba" bra. an.lrumCllta_ 
c:onaoequo:nUy kno." .. hc:IrN. 

HI&her.ml In tho: ~ an...,. 01""-'10: IIgbI .,....., ...... , 
not by meW do:YIca. but by the l'OdIand CIOIICtI on tho: retina of 
tho: eye. whIo:h allow humans 10 1ft tho: worid anIW>d them 010 
Ioatas. utm.oun:'e •• ...u.bIe. Juat bqoud ~ r~ 
are tho: MH:a.Ued ultnmolel or-. wblch the ~ 01 ........ 5. mado: 
01 -""dUple 1t~V.1 1JJIqSnabIo: .. ~ncod and ~ 
antmMa Mn eaaIly I*k up. aIkIwtn& them to-toe-•• 'lln!io 
W'O!1d denied 10 human bdnaa-

1ft txt'IIOeen the band 01' ~ ~ by mtuJ attlCl 
nu. and tho: bDd IImIttM to the vWual «:I .... 01 hUlDlN! and 
InIeo:tJi 110: the ICilI not fulIy-o:ocpIoitd ~ 01 the W'O!1d 01 
1rIfrand. an ImdersWIdln& 01' wtdch nquIr'N not only • 'IP""a' 
... _~ 01 antenna deaI&n- but of the ph:yaks 01' oplke. Jnat 
1M In Dab ........ dey • • "'" ..... or IllICIte ear\Jo:r, no Il0:l .... 8 for ll.lter
Ing out tho:aoI: in6'and i'ftquendo:a from tho: ether. aa T1IdIo rec:d\'
.... do "" ...-l1Q. hid yet been plnpolnted whal Callalw! .U_ked 
tho: PI (tieua. To ('.IUaban. tbe anW1nlll 01' InIect:a. wi.- unac
countable bodll"'" Iw; had b«n ot.rn1ns around tho: woc1d.. 
.,aocd -'-to funo:tion IS If. IIklI: tbeIT man -made counter
partI, they ~ ~ straflI!: IIjp1aI8 to &Wde them to ob
J«U e>l'dI:I!tre.: bod . ....... ot • • crlb!: oppoalteaex, or. tregk?!ly .• 
«IW'('e or ftno:. Unlike hlahC'r Lftqumcy radlaHnna, theec: ac!Cllled 
to mqulre noruno:.mllk. l!Uulauna antennaa. such .. hom or was. 

11. u Callahan .... bl'gLnnln& to Ililpect. In8«t antmnal ~ 
Indc-ed morptoQ 01 ~ 1I&JW6. Ib!: prmctple. duplicated with 
m.an·mad~ tranlllllltlu • . mJ&ht enable man 10 control thelr 
comtngr. and &III",.. eapec!&lly ~ that cauae depndatlon 10 
n:gr:taUIDn • • nd In 10 doIn& IIVOId tho: peaUJence of chemlcal peo 
Uddc. No cntomokJtItII bad ew:r ~ tho: problem. per 
hapa brcauae III ao/uuon requln!d not. only an tn«pth know! 
crlgr: of the behavb' ol_ bu •• ~ deIcrIptJOn of thdr 
~ or phyaIaIJ ~. and the dlerrUlI'lI. or orpnk: 
makeup. 01' thdr &nun ..... 1be tuIr .... all the min daunting 
t>o:rau ... I. requlftd • IAmlUartty .un many other brancbo:a of 
~ IndudIn& elcctilUd fnatnecrtn&...mIch _ ac:k':n 
lIMa, pdo, InI the NfeIi)' of sdc:iII:n& 10 chetr aped.ltln. wen: "'" 
...tlIIni to undertaJce_ 

l.Ialn& an old mIc:roacopf. Callahan took • doto:o" look a. the 
anlennM 01 otr1aln ....w. !hat p't)(d on fiarmrrp' fIdda. peT 
lkuIarty the one krw;nou to bo:: _ ~ to com. ......... 
toma~. and a tw:. ol other lIfICUhural mil»! the corn ear-

....... ill Ia Not"", l67 
won" moth . .tuc:h. laeether with I'tlatIYH In &urope and ...... 
_ csUma.ed 10 have ~ btlUo'lI of dollara 0I1DOd pI/lntlJ 
all around the world . 
~. he bn:Itlgl:Il lnto ~ \he Uny ap&nejulun, J'n;,ru 

LI1t:.nlem'lQ al(:OfJ1earwonD motha. II .... to take him a decado: 
and • balf brfin he .... .uftkiently conftdent to pubbah a .. per 
~ WU5ltl.Ut'!C a.nd dtaafbIn& In !WI det&II tbt: tom 
~ oIthil udo'*»l* 1}'lI- ol ClIrtUIIunlaldon In tho: to ........... 

Moth antmnal look ~ ~UdI IU TV antcnr!ll. WIth Ior!& 
barS or ~ for IorIC ~. and ahort aptnN .1 the lip _ 
.-.er ~ ThI:y In! ~ orp.nlRd malhematlclLDy .. q _ 
p::i1Ddlc amennae. WIth bart doaer ~ .. tbo:y fVO"I' ~ 
~ that na~ not only ~ bulllU.t.hemau.:m. 
"~!he .. ptt .... 1n praa. a newltthnolotlcal marwI .... 

trM:n.ed • • ~ Unt'aslr, to t:npnd. theKannlu&dK
_ ...... <*l(lpI:. AI!..an .. the lint u.m~ .... delM:ftd to the 
UnIted Statea. C:aDahan. ~ b1'*com eaJ'OIU'!D ....... 
ruttbed to caJlhrni!o wbert II had been 1nataIIed. To IUs tmmt:r.e 
.usfactIon Iw; rMHlIId thal.,.1 jXI.a.of~Uoo and!HOlu 
tII;JU many ortIfra of macntlUde ~ter tl!In he had bfen abk to 
attain WIth IUs own "*, ..... ope. the hu~. dnu" IJniI8H of IlIllen 
nail and thetr acllllllla Uny IIense ofRlUl$ In tbt: rorm of ~ 
plata. nxb. eonea or peJI. eKh com.-d of one or • n cells 
will> a nerve c:annte:Uon -allCUy COi,obl' aled the ~ Iw; 
had made.WhlI had Wtflltlm Meen year. to accomplish roWd 
""'" be done In !he ~ number or day&. 

.o.ppo/nled .0 'N<':h al the UnlveTI.lty or LoubJana 1ft Bal<>o 
~. CaIIalWl u.d IU exttUcnllabonolory taetUUee todllcovcr 
IhIIl female moths. /U'OuM!d from IhdT quleacml dllYll&IiI Pfflod. 
U'lpgt in a PfellIIar bl'havIoral acquence. Mlwtns their anlennatl 
ror-m. tmy spread thetrwtnp to vtbrate., ru.11 q dlfIIcuJ t \0 

- thaI thelT"W'In,p are Pdually movtng. nus w!n&·v!bratloll taIM'JI 
Iht1rbody IWlperatun: about djhl ~ ~ th,a.t, the: US!.II.I 
65 ckgtea f"aItrffihm. tbrou&h whlch male motha Oy .t n!&hl In 
Ilean:h of malUl. 

Aa Ihl' female '-tl up.rw: be .... \0 radiale ~ In \he InfilI 
red. ""Uhacomplel; In$tNmo:nI., know.I ... hokImc'ter. Caaahan 
QJQId '""' IbcK IIjp\aII ftIIItted by the (:OfJ1 earworm moth Just II 
taaDy II lIlt were a an:o,.. And the f-=t thaI \he IIgnala were 
todcd by the moth'. wln,&bea_llIu:. bItnlIet" sI&t1IlItha. mop. 
Illtchl bo:u:t Into acpnmtl to proctuee m~ '8 10 aend &om a 
iNIIp'5 brldg aupponed hII thfocy thai the moth ... t.rc.d 
t:aatm& ......... ~_ V · 

Usb>&an rw:1TIc4(Ope \O"*' WI both the Int~ and ampll-



; 
.... iII ... NooIatr .. 

.".-I only 11 ..,_ othet" m c 

.... ' told II lhel.!CNJ ... ~ 
~ from • Iemak 0111.1 own apedee ant thaI ahc was In "'" 
proII'7 suu 10 .... tI: wllb him.. 

Uke • de~ In Ioe~h 01 funber crue.. callahan bqao 10 
poilCkr!he ahaJ)f: p{ moth anttnllU. Mort: ~ belattn 
_ II>IOde anltnnQ IUld u.- 01 v.noue ~ c:auaed him 10 
~ 10 lhr! atanlln& condusIon that t¥ft)I aIngIc: aIllenna ~"" 
J lQ. d b7' ~~ ... could be found a l much IiIDIllIer
.caJe In tho! InM(:l WOf1(I . m.cta hM:l1ndeed anUeipated man_ 
IlK d 'C*"oIradIQ antenou. CaIIahM·.~ IMUdIes. 
.,.:I the ~ ~ pI'Oduced. reftaJed • world of ClqUlSItt de 
!d. It. dqy ~ pNCh aphid. or pant louM:. on. d iiiidlUIQ 
.am>. bad drJme: ahllped .. , ..... on "" anlennu M.IfTOIIllIkd b)' 
c:uP\J1I ~ The spUlts 00 the amtnnu 01, tat.t.nded k:af 
roller math owe like I*keu on • ~. It. ~ of pI! mICIIe. 10 
~ rnnwWd f'amUy ~ tIw lbelan tty that dtstl'Oyll wt.st 
In Ihe ~ .... Ioop-~ sptnts. A,.,Dow jM:ket. one of . 
funllyof-U .... hM pynP*MJ andcornJCllled hetll:aI~-
... remlnIIIcftIt 01 hl&hlY dtrecuDna.l1oop antennas. 

-----



t10 5«_ot .. w 
ibeCllm.lpLlon QIIanl~.1w! ,.....,' ....... Krio'ed lOampwyUlt 

pX:OEtllnf sIiW'I by makIrI& It lap lap w.r. a drum. 
M AlunnInC &II tl ..... tD CaIJ,ahan that what ~kCtr1<:aI mgI 

neeno call lilt pn'IDd antmnu had aln:ady been anlidpated In 
~. hla ~momolaClllt coIJeagues. 10 a "'an. kept cr1tldz1n.f; 
Ibb radk:al notiOn becauae. &II eYU)'body knew. lar In8eCI. 5phIes 
10 be able to a:!IIec:t ~ In the II1Irarro band.. to ad IIlrc 
rwHo~. IIw: emitted wa,~ would have to be ctJIter
.,u.. L ..... plIap .mn.t Ilke hines In a cavalry tJ"OOp. rather than 
,cunp df In all d\nCtWlna. &II they do fnItn .".t bull-. WIthout 
..,dItdw;tulLJ'.1nKU antmnMc:ould not... 'b'y-wne" to~ 
,..tt 10 thr:m. as 0111: ~. ~ radio to one'. {;o,"OI"Itt.ta ..... 

Beca...., "-a)L~. like !be WoIJOtUiY 0( unh-en.lly mo:n ~
~. Iltpt 10 Ihr; pIadd ,_ that d.aula!Je ~ the only 
...., 10 -=. ddu.,.,.an.t1DKCt aop depmtiUIon. Ca1lahan 
fCIIICned his ~p at """ .. ana Stak. HIred by 0... H.C. 
CoX. ~ of the U.S. Ag\('Ilhw'a.l R n:h SavIc:Ie'. South
em Oraln l..ecl Labonl..,. In 1lIlon. 0e0r&I&. be bond hls ...,.. 
~ In totaIa&lee'oenl with hts polIlt otO'\le"W WI dxmI
o:als do nothlnc but dau"or C'II'lCIIotD'. 

On hoLIday In Irdand. C&.Ilahan made anothu" dIac:oYI:<y .tIout 
tnIItCIa and Inl"n.red radlalJOn .. Iv h1k.td down from Corngb 
Patl1Ck. Erin·. atUnd lOOuntaln. 1(1 aprod an ~n!nC In • pub. 
bI.enini to a tenor alnClnC bAllAdat. In the c:out'IIe of an IRA La 
mrrtt called ""The SIege ofVenk:e" he rIOtl!;:ed a uny moth making 
endLeM ettdea plumb In fronl of IIw: .anger. dlrect.b' below" s111&k 
I\iIlIitInc Ll&hl bulb and directly I!.I:!o\'e a JIaaII or Oulnncle etoUL 
n:oo. baPadeer. !IIUlO)"al by the moth. tr1ed unau<XeIIIIfully 10 grab 
It. but Ihr; tnaec:t kepI dodgI'1& 10 ~UIlK Ita CIrCular nlW't'OO' ... 
!br pint of ale. 

Why. ~ CIlIlahan. did the math not apln.l up 10 ~ 
II&J1t bulb. or down to the brew. but nmatn gripped by 8O!tM: In 
'i'ISIlHe IOroe jutt In fl"Ofl\ 0( Ihr;~. much w.e the ~ 
poal IDOth at Pullan Brae 110 many ~ earlJef'? 

At Last II became clear 10 him: the mDIeculcII w-aft1ng up froOl 
tboe Uc wen bdn& ~ by the.ll8bt of the bulb wblle lhdr 
IIDPbludoe ..... bdn& l'Il.IKd ~ btlnijCMfled by the ......,.... 1IOICC. 
cauatn& them to emit ~ like buntaoftnfivtd tadlatJon. ~ 
tboe ItIOth p6cked up with I .. anttnnU. attn.cted and ImpI"'lBOD!'d 
_ bed gynotlo .... 

!be nut due ~ durtn& • hUoe IIII!f'Oe. Dev<lnshlre •• wUd 
DIu anoc:w. ~ !hi: JhOMlY bound at the e ! , ,\lka had aprt*l 
.t.ty!emll" In 5bef1od!; 1I0kllcs' tortl1l1:d I&k Pllualni to eaI 
bneh .-.- watem Tor. one 0( a ('I)UerUan of toweo1n& rn ...... rI 

- IU1lrI.JIdy KUlpwred and _themI by the IIeIl.'e wtnteT 
wtnds thaI blow &CI'O!III the moor. Callahan beo:amco aware of a 
cloud o(!IIDIlll InM:<:tt hoYertn& qatnst thol: My rwe:r the tor In a 
dantle fOr wblch ~molllOiogls" had no expIa .... uan. 

An accompllabed roc" c1Lmbt!r. CIfLlII!.han _led U>t lteep &kit 
0( the: lOr to put hIa haIld on lUi IIW1 wanned topalOl!.l IUrfac:e 0( 

~ rock.. On hIa downwanI cUmbo hoi: becl!me a-re ora !tl)'&t~. 
I10us 'nl!!t . fun of ~nt. CO'IlIni l'rom the hH.ther. btl( cotton. 
'" •. and IIchenI! on the lurro,mdlng moortand. 

It _ to him. on h'- WIlY 10 CrannIm= PtIoI. thl!1 .. the 8CI:Ilted 
"OlIpan drtftnl ~ the tor t)H,b' ~ MKlId be bent and 
fOIlIled by tbe hoI ,.,. from tbe roc'" IUmulalJn& them to 0IClI 
1ut,.It IDMIy unknown ~ hquenr;Iea. H.:I he"'1n&ared eye.. " 
be ...... .-d. Iv: 'MJUId havI: bttn able 10 JIVe nameIi 10 tbwelnhll 
:!~" .. euIly tuned to by an tnRCt antmna 0( proper 
___ ... ~ coIIlrt arc dIs.Wl&uw.:-d by ~ human ..... 

~ It be. be wondeoed. that tbe Gtcs above tbe 101'-..0 a,' ;,..-ocu to the tn!rand .. poI' "coIon- from fManl Kent moIecukIo 
.... IurQ «lmulatM by the ~It'd pile of rock to nnli ~ 
~ tnany "'" bIaom aateWta? Could If.ect antumu be 

to~ .... btle~~on.he __ 



m _ofdw5ol 
InclY fi.Ilcod with ~ thaI the I'nquendm CKlakd IItId Uw. 
~ ...,.., tunJn& In 10 them. SuI no:... did they do It? 

An ~1rCtrIC:aI engineer In I.ondon'almpa1al UntversIty. Dr, E.R. 
Lalth_t~, an aYkt butterfly and IOOth collector, aupporU:d 
Cal1aban'a ueertlon thaI u..a III'ItftUlM might wor'k jual. I1ke 
..tID antmnu, Durtn& a walk to 11M: cauntJyalde.l..aith..-.lte bad 
...uo.d male vapounr mott.llyIna;wlth tbe ~ IOWard r.:..we.. 
~ he: __ ......, that Mliton did not ~ trKII 11M: obja:m of 
tbdr afkaJon cIovo'nWind, he _ to the ooncluaIon that ltq' 
~ nat altractod by a ~1.. but by l1l'i ~ dt:c:uo
.... gueor:...,w that could not In any w-q be wInd·aIJeo;:ted. 

H'- opinion enra,ed an ~mln~Dt ~momQlo&llt. H.B.D 
~uJrwdl-/Int 10 dIacoYer that frmak b '. tun: their malea 
by elD!Uir" c:Iouda ofhonllOl_ la_a .. ",....00, ... -' from tl:w: 
Grftk pte"'!. "'to any: and hOlm ... "" "ttl ea:lte·-who ancrUY 
_·nttndthal~~IlIDOIlIIn8Clcts ..... 
daptrap and that only hla ~ II:Iil\kCulca could, KnI&IIy 
ov-lrI"" maU them Ikk. 

In l1l'i atWDpllO h:annonl.Ie the opjJOII1l1 .-ofhlll ~_ 
a physUl dxmIIIl.. Dr. RH, Wl'1&hL held that II.-:ta could !den. 
tIfy KUII fIIOko(uka tl1to\'Ih what ~ ~ osmic ~ 
motH Ukely UI be bmd III the InI'rand p:.uon of the specuum. 
~ bow they mlChl do this renWned lUI enIgmL 

In aM:IlCe, !be conflIt:t1n& argumenta ~ ~ Qf lUI cntll
~ aayln& that u.m 1Ultenn&8 detm IOmt. an dt:c:tr1cal 
en,gIneer MYInI ~ detect ~ mdhl$Qn. and a phyaIcal 
cl>emIal a8)'\nI they mlIht (letecl lnfTand rIIdIlt.lIonfrorn acenl. 

Callahan """ Qr the Opinion that aU thn!e wrn pattJa1Iy cor 
m:t.. Back In hIIITtI\on Ia.bcmllOry, hetkNed ~ tnlO the IICIen 
utlc 1I1enlture UI lind that he and Dr. W11&ht ~ not the Ilrs\ 10 
belte.-e thal ~r. tOUld acnae I1U1lll(loo from OfIdl1Aung mol· 
ecules. Way bldtln 1892. C.V RIJey.1I nolCd ~nlOlIIIOlofpat. hlod 
""wa'ed thaI ~ nlltlht commllnkatt through tbdr amen 
flU by ~ ~ .,.,...erYo'OIiId !leem 101 dq>cnd neither upoa 
...ern nor upon heartnc bY( ralher Qn ttr1aln.JUbdt! teoutIo<Is. as 
dlffic:ull for u. to apprdIend as Is the uac:t nature of ~I«tndty." 

Rlley'a o:dloecUon ..... fo!hoed In 1936 by that of the Sooth 
AfrIc&n joumaItst and poet. Eu,tme Martu.. who. In his da,,"" 
1lIe Soo.d qlw WIUfe AnI. tkl . Ibed bow a ..... ·Ie t.emlltoe. after 
ftndtnc alJUitabk spot. would come to lUi on her bdect and 11ft 
three~ 01 her h.lnd tJody 1nU) the air. f'I:DIaIOlt1IJ as !ItllI 
and ~ In thla pwlUon .. If abc ~ a toermIte SUlIue. 
-wt.i.ahedcl*ng?" Mu1U...onckftd. tben '~I' 1:"Sbe1s busy 
KndtnC a wIrdc:aa 50S \NI) !be In!nlte. " 

MarIu abo bdIc.c;cI !be 8IgnaI mI8ht ~ t:&UM01 by a .:em. but 
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)Jeti1aUng. qualified the Idea; "When apeaklng of ac:aol. oote ahould 
~ (blnII: ol __ In the ether. It til CalK UI ..... "'" u..t ""~ 
~ ~ ol p.aes (W mk. c:oec:upk au~ PIrlu"", 1l8e1f 
.. noI ~n!In:I:J ' phy:t.k:al subMance One c:an .:en! , ~ room 
ilr tet> yean with a Uny piece oIl11usJt and ~ there wlII bot: DO 
_ In 115 .eight. • 

So~tulj«:lllteon the subject appeandtnpnnl W1W 1949. 
..toeD an dtCb k:aI ~, O.RM. GlVlt. published, papc!" In 
1b: AUSD"CJHtJn ~ qI!hI! RDI/QI.s.xw,.q, Q/~ UI 
II*",,_ IhUKi __ , "pIUI" hi: h.:I found on InIect .. tem.u mllht 
be ~tora 10 tn!rved radiation. 

lDipbed by Gnn!', ~ CallIhan IJet,M aleardl lOr 
~o1oJo &I pllternII amonc Intttta !.hit JDIIbllndlclte /loch oar.c. 
ICQ'cwodan in&wt:d ........ ~ b'u-et COlD_lIOn. HIs 
.......... hd&btenr!i his eerudniy WI thM !D\q1 .... reIy be the cue: 
the b ta "m>dI" odcn e~ by tWlln& InIO nIrTOW· 

band Infranod raMen"" emitted both by I0I:l< ltenr. and by Pants 
thfy 1esII"e at food_ HII l1eI<t ~t ..... 10 proo'I: It. Indbi... -. 

On the pIftilIAe lhIt older knowled&e. SO often apume:d by 
,.,...,... ac:kntlroUt at puat . • DljJht IIW ~ vaI~. can''''"n re· 
bull! what he railed his RuuiWt If\IitIrt'd ~*' III Instrumenl 
~ to 1w.l4 by , Ru,alan reaoeart:h\>r, Dr, GIa&OIC\'II-

b!hot: purpoec: 0I1ktKUna ~~. 
When be was IInaUy ,ble to pIfa hta moths In fronl 0111. Ihcy 

.an intQ a fr=zy ol o:cIlemtnl. 6dIeYtn& Infrared mtJMIonI &vtn 
tho: maclUn~ to be the tHI thin" remaJea trt.ed 101 )By esc- nn II. 
...... attoempttd to mall: with It. extemlin,lhclr &mJtIIlIIt IOW&<'1S 
Ita o.:onopomrlt!l. Addtn& one .nore nUll to \be IIidda' 01 proof, 
WIlli tile 5IlmI! .machine. by broadcuUllj d:Ilkrtnl !mjut:rICIes, 
C&llAhan was abk to dt:toertnlr>e !.hit llICkenlr" pL&nta IoIgnai the 
news or t.hI:l~ UnPL'ndtn& dea.1I. 10 wall1n& bup by meana or the 
- Infrared r1IdtaUoll. .. bleh jJOeS a Ion& ....". Iowar'ds explain· 
In«; wi9' healthy p!.anta renwn Impnvloul 10 pnta. 

At IBst II was ~ what .:luaU)' happetU willi the UlaUng 
IIlDIhL lhrI: fio:mate emlll her pberolllOIl~ moJ,toeuJea. ft'Nctl are 
.,. .. Itd on the wind in a plumo: I1kc cloud. iOI_b. thinner and 
COoIrr &II ~ ~ from her body The maJt moth. Ilytna intO 
thts pIu"", of pbnDlDOloetl. u_ the IImIiIlla ol htII antmnu 10 
pick Up elt\::uoilkally!hot: Infrared aIgna.Is emillrd by the ICmI 
~ If he ~ too far from the cmtet' of Ooalln& ..-nol. 
tboe "'CoW r.da as tlM: Ni .. ~tltrllUoot 011 ...... _ Mon ... dI· 
lute. He muat I.bett1oo~ rum bIck inUl the ph-. ttytn.a a KJ". 

c;n- path. to and fto toward. hili pLJuat 11M an RAP' CalaIIn-. 
' '*11 Ita ndIo beam. 
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Two llUnp help the maIc moth oavIpte oornctJ:r. l.empetll , 
\Uf'e, and dcnIIIlJI 01 pheromone ~ The I\.I~ he .. from 
the &male the cokIu and man: ~ec:d Ilre ,_ pbtiWIWCII, 

aMnc off ahor1er and weaker nqut:~ whlc:h Ihc maIc pIcka 
up with the ~u RnIUl.I on hie enlrnnu. The cJc.er be .,eta. 
the ~ and II>Or'e UlIidei 1 are the pho .......... jJI!vIng ~ 
WlIYr& .. i1IdI he pIcke up with hie Jorw=r wn.Wa. 

The maIc eJeo hu an eddltsanel po_co ..... , ..-.. or mo6ulet1ng 
the fro:e..l!IoaUn& K'ItOlI b)' 'ffbRtJllI hllo o-n en~ al audio 
I'requr:nda 10 e.rnplIfy the..,.,... All tr-.:te vlbnuc: .. they mooe 
dIITerc:n1 'P"""'" al dlfJerenl fTtquenda: boa a' ft¥c: bundftd 
qdc:a. monlhaet Uty. enu 81 towally_ TbIIo Ddp. themelc: moth 
amplify the kmaJe MipIaI wtth hit own vIbntUona. ,.. be radIc::o 
h:Is pi. the 8IcnaJoI peak. and tbdr .... u:hIn& wa •• ngthli tell 
btm be', rtgtIt on. and $he" turned on. 

In the _ -.y ~ tunc In 10 the WlI'<deniU» emIUeCI by
the "P"'""1Ic plena lhq are ckeI&ned to feed on. 'The uc:ker the 
piant. the IID'C powliful the ettnl. the euler for the JDOlb to 
home In on It$-prey. 

In a chapter enUtkd -A 81U1C'pftnl for lnaect Control'" In hie 
book. n..trw In DI ~ c.aJJahan makn the ftnallndllWe polm 
that hili predIetIon$ II'Ith I't:8p«l to var10us ctww:tertauc. or lht 
free-Boaunc ~~ltInC phuomone. open up a whole oew
~ Ii) ckal wtth peIIU. a,. ueemblInc an utule """p of ento
moJagIam. Ilflt=na~. phyak:al cbemaata and phyaIc:Iab 
It ~ bc ~ t:OUfK with lht aid 01 morpbGkll!,:rU to 
pro<lu«: c:rnlIJeIOn8 with enouah eneraY to attract w.c18 or jam 
their oommunkelion 1JYI'tenl8 O'I'CI" pul dIIItanDta.-

Such , $}'1IIeDI would Indeed be a boon to farmer&. lnetead of 
IJlIn3 to tbd:r agnculturW oo~ to buy _"""""'- farmen oouId 
Ieuc 1Dkr01Dlnla1~ , .. "emItters either 10 altract Ii) trap&. or. 
by beattng I.gllln&t In8l'Ct pheromone frequenclea. jam wm 10 
pn:'ftIll !DaUnt- The lame COfIIpanlee tllal produce InIIectJddes 
oould prOduce dlfIb-enl cbcudUJs to I1lIIke ...ud-state UUUImlI
IU"II. CftI1 the transmllters thvnedvea. And If . .. the ~ Ma· 
_ buDdIng falhc:rs oIth1a Republic beIle¥ed au wannIy. -\here 
iii .- at the t:abk 01 Uk f .... one and alL- wtIy not room lOr 
tnactu? Of the (houeandl; 01 &pedes. only a tiny mtnorIty are 
.......... In an,. ....,. to man or plant. "Tbe rat _rve mult1ple and 
-.ar1ed ",taIl"woc:Ooi .. cn1lYen1n& the aoIl.. polllnaunc: ......... ' and, 
In Stc:lncr"a daJrwoyanI. \1eW. eonat1ll1tInC a vita! link .-ttl! the 
""~ 01 the apl" .. 01 nalu"" "pedal'>' the: lite apIrI .. be: 
_ au ~ tunul to ImectL 

Surdy, -)'11 Callahen. any 1m"pn'.'_~lt" p:doable: 10 the 
.. __ 111. archaic. lIrdao_.tdy lethal. and ouUlaled S)'5tem of 

pest ... ~t\oQ. And the wUmale pnICIkaI ..want.&e oI,ueh a 
- OVItrolIl)'&tCm. In additiOn 10 Ita .btlllJl to &ttract, bu& by 
bu&- onty aclected apectea to whlch 111II1WlCd. III \\.1 abtltty to be 
turnI!d oIT-unllke toaX: ~hen not "'QuJn:d, 

In hIs ceooulc lab In 'Mchlla. wtth the help oftus new InI"rlRd 
speetromeler. Callahan demonetn.lrd for WI In adenUIlc lerms. 
UI ~p between pbyalet and metaphyalca. v&lId&1ln& the ""_ 
110m af the: Vedaa. Into the bc;un oIlnfrl1red !!&hI, channeled by 
~ thmugb his .nachlnc. Callahan Intoned the IMIIe ..... oo 
oIthe HIndu mantra. ' Aum, - reptaulI,lt ae\'I:TIIl tlmes. 

lie Iherl poln\.ed 10 the oomputertad prlnlOUt. wb1ch clearlY 
lIIto .. cd the l'fI"ect oIhIIlllWltn. In the form 01. """p 01 spIkeS 
.... \he ""ph. 'Abow-c the buc:~: heexplalned.: tnlrared m · 
"'"lY is !WHaled by the moIeeuJe&):IetIed by- my ~. Below the 
hue Urr III the cnefJY .. It III takm In. Whm the IIIIDkcules of 
~ 111 In It'1 breath are~, !bey emit IaRr I1ke apIka 
of ~ !WHalion. And JUIII I1ke a ~ !*:u up lhr &-nIr:D 
~ your filmrtledn'I,I rnU&lc _u..n. t.hta machtnc pIcka up 
the: ~ al which the IIIOIe!:ulM are !1Idlattns. and can iden 
tify their s!&MI ~ IfJOU mo.- the I'requen(y 01 an atom 
.. COInpound. you t:IID IdenUl)r Ita p: xc and Ita ampbrudr. 
lie"" fartnawxe. ilcatbon IDOl"""""" You can 1ft 1\ r1&ht \.bent 
OQ the graph.- He ~ a knDb 10 pn:odu(-e a pr'lnlout. 
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"All Dr thitI." he: MId bandlna u, the evwknce. "P"O''U the "" 

moord!nuy pa~ a( the mAnU1l. 'nIo!: IDOI'e you recite 11 the man: 
ttcleanl)'OW' body oL carbon 1l00i1DJdde. See It there? ThlIIeadlIIJ) 
an alm'ed lUte of ~ Ali the ,pan .... rlbraleOl !he 
moIerulel afbreath. thc!y f}:'re. otrbelgtltened ~oLlnfrand. n
_ be plcl<ed up by our aeupunclUn: po'ntl and frd bad IJ) 
ibr body. aluaIn& an 1I,<;I't'd ,",I.e aI cbanlec.fJ. wbIcl> afJects tho! 
bn::ath ... itldt IIIllin afI«tI )'OUI' COI~. "the more you 
dian!. the _ you up ... ImOI: an alteRd 1Ilalc.. " 

He 1aLt&Jled happily. and (Ifliore:I1O let l.1li1.1)' for ounteh-. .rtIh 
otm'Llr multi. 

Wbm _ uked to...nat funhrr.-reb the: ..... h!n,c ..... be
IJlI appbtd In the center', QU<'* for ""', ..... medk:llllt. Pbl1 ...... 
prbftl l.1li wtth !he blown up pktun: oL an AIDS vIru8 ..tdcb hie 
",,",p"mcI with tile pkt~ of an RAf' ant.moa &1 H~ Air 
pan. '1'l>r 1IImil&ttt;y Iu e&n be ~ In the KCOmp"lIytnC WU5tt& 

uon) ..... 1ndfoed rrmar1<abic.. 
Cpll:ahan', /lI::J:teCI.. .. he upIalnotd 11. .. 10 IdmUfy the ~ 
~ ~ offby!he AlOS YIN •. lie then boptt to ckw.lap :a 
......... oL n:pIIeaunc the 1'requen<:J. -.KI by jImIIIlt'I8 the vtru. 
sIInIi- rwutral1Joe ItS dI'eCI. n>e whIlok aI an aflbcted pG ..... " bbIII 
could !..hen be p' 1 I.tu'ou&h the .-: mn aI macltln!l ... I!I 
I.I!Ied In Ir::kInc:y aIlmmlll. and. wUh Luck. neutrallR the dIet:"M'. 

'1'" I\lnny." MId Phil. all hte waI.kcd UA 10 our car. 'bow many 
Importanl dbatoe,lcIen made aOO I&J>Oftd £or decadn. orevrn 
cenltuiel.l"beOtht:r<.ia,y I sot ajooltln8 .utpt'l$ewtlm I ran acraM 
the worItII of !he 11_ totally rorJOtll!n n\nrtrImth century lt1sh 
$CIetItlftc pUll. John TyndllII. whlch oontllnfd • 10M chapin" In 
!he history aI~. 11 deaa1bed how ~ aI perfume ....,h 
all ~ nnllu.:! by pachoull ... ~. clcwee. La\-endoer. &ltar 

aI ro.es. lemon.. thyme. roeemary. apIlttnard. 1UIIaeed. and the 
oIIa aI ~ and Lautd. Il1I al»oft) Infrar«I nod!a' lOnS. 'I)'"daU's 
In5p~ won: "",wned a wholt _ brand! oIl1C1et1ce: Infrved 
sptCtro -pbotomdl}'. Yet. thouah 1)ndall alao ~ the hen 
dIdaI dftcU or penleUlln el&hty year. berate Sir Alaandu 
f'Iemlni. and was dearly on the polnl ollmWlt1ng !he IaM'I" a 
oenturybdi;n!hat bl_~ h1s00n1J1butlona~ 
totaJI)' IgnomcI by later dlemlsta and olfaetIaa p~ ... ' PhIl 
ahook hll!I '-'- 'It aI.-d Tyndalf, II!.>' , to be chanettr
bled In tho: enq..c., <Un ~ ... "due Il:IOf"e to hie pGSOUtll· 

tty. and .... ,Ill. lOr maJdn& dlflku1t thInp deal" than 10 hili or1&l 
nal.~.' 

FqI,luy tnaptrinI to Callahan ... the work r:rlTyndalrs puC 
a.rue (D1Wi' .... ...,. Robu't Lloyd PnIql!r • ...t.cIK ~ 
on the nanu..l hIIItary and topotraphydlrHlnd. The Mq./l went. 
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TOWERS OF POWER 

OCIht IIlQ;y ~ III:)'IIU:I1DUI IDt'!dIeval stn.oc
ture5 called Round TOWI:n 80 fII.r 1oo:at«!1D Ux Juab JIftIl coun 
tI)'Slde 0{ Jrdand link Is known oUxr than tbt fact that they an: 
~ and IUItronornk::ally pI-.:ed and OI1eDtcd. e<1dmtly lOr 
.. me 5P""" reuon. 1hetr ~ deIIIgn«I til cut abadows til 
IOOIcate the day 0{ the 1Ols\.k:le or tbt equlnDL Tha1lboy might be 
antelUWl uKe! by mcdleYll.lli18h monla! U) o:aptun: cxwm .... waves 
wall callahan's aurprlsln& theory. 

0urInA WoOd War n. when he was MatiO!lfd at ~Ilcek. Callahan 
often "'lilted one of theee Round Towm! on nearby De..~ Is
land. a wild and m)"SUe spol tn the middle 01 Lou8h Erne. ~
haps U1cbesl·~ ortbe rwtmly fIve-.ch towensUDstaod 
tng. It IS built of ftndy joint«! ~. 2S .... trno hlgh wtth • 
Clr'tumferwoe 0I1~.4 met"'"' dMdcd tnu) fM:: IltIon with or1t! -

"'""'-~ On one oOus U1p81.O 1>evaUsh.. c.n.han ukal the flsh!:mIan 
I"QWtng IUtn out til the tower why the IDeal fanDen WClt 1.0 .....:h 
trouble 1.0 bertie ~ '-:It and bth U) Ux 1IIand.. 
-~ ma.n.·Ux~ rq>lIcd. -abarlsn't thcgraM finer 

out thar tha.n on ltv; maJnland!' 
InlrlgllGl by ltv; ~o(Jaonk:nDiI. C&Il&han obtained • map of~ 

marhd with the kla.oon 01 all U. then known rounded ~ 
N. h!:! .rudIed the map. It .uuc:1t h1In that the kIa._ of U1c 
I..-rs tiarnk:d -tIat ....... ed like ....... map 01 the nonhern ntsbt 
m 

....... .,-. 21'9 
..,. at the motnmt oftl>e Oe«mber "\.k:Ie. PoIarts bdn& dearl)' 
~ by an ~ IQS&IllI\ctnt \.ower on Ok: ,"",ods oItbc 
~ oIClcJrunaenolse nat to tlk: RIver &wInon OJl1fl,!and's 
Cdltn.I plain. 

Could Wrf: be a Itnk. CaIlahsn _>det'ed. !lc:t*(:Lt, the lush 
~ g.... around DevmI!Ih TO'OI'eT !U>d the poIIIUOn where 1\ 

~ unckT Iht ItWTy _ ? Couid the round \.ower be N:UI" 
.. an antenna tor _ eo.mlcentl", ttrt.dc:aM from Ux 1I\arS? 
the lEt that In 1932 Dr. Karl O. JanUy 01 the 8dll..abanotDl'ks 
bM'Illr5I dIxovued 1'11(110 waveI from the .-. ..... and t.d mea
..,~ 0.:- from thai panlcu1ar pan 01 Ux My .. atrt.1n& In 

---14. s.TDr:'I~wa'unau-. sscelilCd ~ than colllCtdental. It sll'Udl. 
Callahan thai the ~clll5h Tower. pr«Iscly poaItloncd and 
ahapcd. ml&hl be.--naUn& 1.0 memICradio ~ u-U 
- to _ kind 0{ magnetk:· llckl Uof:'&1 . And the fM1 that It 
tanwned ol~ rock ... point«! In thai ~ 

Sloo.es. ...,.. Callahan. ~ a.ccm: life that tn¥oh_ tM) equal 
I!Iid appoainC. but VCJy IIltk undcrsIODd. nsqnetJc: bcea. the 
p/uaand ~oInature. lhe)'ln andyanaolthc ChI! TI>eIk: 
..., the...".,. that Gcnnan and ~ lWural ~ 01 
lhenlnetemth omrwycaUcd~and dla_"w:t2am
ilk farmer attJ'aC'tcd by a nsqnetJc: IIdd. the '-It« R'ptIIcd. ". 
dtaatbcd b1 the edHltt.u who ctlacD' oed ~ In the 
1IiId-n1n!:trf:nlb c:enrwy. It Is. -....eak.1lxftI "'*"JIllbW1}' rowam 
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8 macnct-" ayflud. ~nll!al\ the mqneUC ,tlr&ctlOn Is '1nber 
ent" III the subIIW>Ce and (IUU1Ot ~ ~ sa one doe. wIlb 
~ ~ by NbbIn8. nail 00'. ~~ .p'nN a 
hI;n::hoe 00' bar ~ C8Ilahan .. poeculate ... cIe\Ir. the Ir\ah 
iGundT~ .... 0(11,' 'rue. undlotone. OO'bualt..and~
fon: defInItcly ~. could be muaM: decuunk: cdlec· 
~ 0( cosnUr: rnInOwa\'It elltil1 sa wtD sa II&nt accumulatars d _ ...... 

To ftnd out, he ~ to expellweol1 .mh small -'" IlIOCkI$ 
....sc ot ~ aandpapel" and atrr carborundum. uaIn& 
the dImI::nIIIone published In Pro1l!:180· O .L BarTow'. book The' 
Round T'Du.ter8 qf 1Manti. produdnC 01>1:: I!IOdeI to the ~ dl
~ of the o.:.'tftI&h IaI&nd tower. ""1th • bI,gh-~ 
, ... mauv- caJkd. 1dJI_ to ~Ie , 1hn'e-untll:PeW" waft

ItenCth of radio ...... g. CIl1Iahan placed hia 1m-«nUmc\errftlc 
.....,~P"T I!IOdeIlfoun«n In ~l within • ra.dla beam 
and. ~ enough. the JICIM'" meier wtn\ up &om 0Ib: to nIDe ckd
bds 0( WUib' .• deaf tndWtkm to CaJlahan that \he INb Round 
Towo:rs ~ In Cac\ I1Id1o-_ve .. 'W., acUn& the....,. matpllY' 
ltIIitens dDt.a to coUter:t and rocua tight.. 

TIle condusIon aIao ~ _ CalW1an the myswy of why 
\he doors 10 the lriah Round Towa'a ~ Lnvar1ably lid. many 
IeeI ~ the ~I of the gowxI.. placed theI't:. IotXOftIln& to or 
IhodoI< lIl"heokJC!·'I. sa one of the protectione against V\I<Inp. 

TIle notion. 118)'5 Callahan. Ia quite ludicrou$. tf onty becauer: 
the IInI Vlk1n8' d1d no! ,1lYWIe I1'dand unUl "",/I after the dibth 
oentuJY. and the hdihl 01 the docn 'III'OlIld haw: pr-eeomll!d no 
ClbMacIe to their determined .ttacka.. ~ hAd to be • better 
reaaon. and the IUIOIl\II.IouII fa,a that. 'tIIIthln the baK of dlffer1ni 
~. the mon ... had <:GlTlpacted tile earth lO varying Je,oela In 
dicaled to CalIahanJ! ... ",hal that I'UIIOIl n.ight be. 

No matter hooo rnIIlhemalleal!y accurate ckrtr\Cal ~ de 
sIAn thdr anlennu. ea)'* CaJlahan. Ihdr flturlnfl yldom pro 
~ • .tw'p eOO\.l8J1 ~ AntelU1N .tn:d to be ahor1<:neIl 
00' len&thened by tnel and error to 0D0f0nn wtth an Incomln& 
.... -e\en&Ih. To tune their _one anlennaa to the night sky radla
dan. 801)'1' Callahan. the monuuc _ buIkrrs .nerdy nea:kd 
to 8D eedt 0( the Intenon Wllb. dirt up to e II:Y\'i II 00' near \brII' 
door hdahta unUI they oblaIned the I1gtt.t Inoomin& ~ 

To AtIftIClhen IlIe ()IIIIll:I'Iuon II1at the lrIeh Round Towa1I ~ 
Iudrtd ~antmnu. c.u .... " ... It ...... he wvukl ha'" 
to Ix al* lOahow mapUC tIdd-1bra: I1neIo on _oIhb IJIOdds 
"'m,lar to thQooeat-.t by Iron IIllnp on. aheet of paper- under 
..mJo:b • ~ \a pi""'" In lhIXIry. ~ wvukl."pear ul1n&' 
at dlf'fcn:nt 1eveIII. To ....uu: them YtsIb/e '-' '. ......:1 to -" • 

, . "-_ .. 



:Ill s.a... ....... w 
~wlndDwa. dlan!Jn&m&lllI'U. as CallahluI ~ ~ 
...:ne. to tnc:reue!he lntIowIng energy. 

To wtw. pl1I'lX* au on. clfon? OYer ,nnu.on. or yr;an.. ~ 
Callahco. man and au 0( ... tu~'. plan ... ~ eoaMd undo'r Jo.. 
~&Y mia"Ow.",,, talbuon Wt COIIIItanlly biolN:oo not Dilly OUr 
OWl> bodies, but au at our qncultur.l avpL F"CIr hIgb ~_ 
des tbe beat ..umna.. ~ Callahan. art: nor. ..-Ie or ~ 
c:ond\ICCGrL bul d dIeiIoeU1C ,,'bM.,· h '1"blIy • .,.k:i;liidua. 
InC am u f'lex!gI" wa.x.. or ItOne. He Ixik,rs our qr1cuI 
IllI1II rordiathus. the Celli. knew how 10 "'tune tn 10 naIllrt;. " us. 
InC the Round l"lIwo:nu IllIoon rtch ...."lmnduorux. rtibcr !han 
metalllc eondueton. a..aUn&' hu&e I'C«IfWl.t IIJ"SII:m forcolka
tnt. stortnc and ~ meter-lone ~ r.-. the or:.
moe. ibe 1I:IWn"I. he ..,.. .......-e ·Wned" ~ a.lle"",,' was
stve decbGIIC ~ d c:wrnlc ~ wolD' and giant 
IIClaUUUl&lort al m.gnctlc:magy. AI MJdI.lbI':y "oonu1bulet tIm
dIcW t:ORDk: n>eIJY IG fa"UlIR the: 8c:1dit oIlboee: andmt. Ie. 
enerJY and ""IIC'-handy engineer IIIIOI\ka.. CCIlWl1ee befon: the 
word d«Dt:trv had come InIO comrDOIl ~." 

WhaI the: monks.......-e dcJtnC. -.ya Callahan, .... coIlectln& C"OIJ 

mlc: ~ tnUiY. and kIcu.ang II w1th lbdr Round Tooo
e ... onlO Ihe earth In whlch they pWlttd their wI) "dopInt" 
the plan ... with \bit 1mC"lY. Infram;i p.ralDlllJlel.k: foroeII W"OUld 
radiate In _.-ee I"r"Om the: b&ee al the: 1/;IWt',.. to Incna.K the: at· 
~ parwnagnetk propenle. 0( Ihe eurroundtnt 1IOIl. rather 
thin dtrt:ctIy aIkcttn& plantl. whIeh 11.1"" .. dlamagneUcally-u. 
Ilxrd 1Oroc. repdll.ng .. magnetk fkk1. " fact. ~ by the 
Eng)WI adenUfte smlua. Mldlael~. and con1lrmed by h1!I 
[n .... oonlOnpollU)'. Jolm TyndaU. who alto tested ea!lle thirty 
dLllr=nt ~ 01 t.rers b- dIao...gnelbm. 

1br: \OWI!n, huae. _Ll~1td awne WlI""gulde detectOlll of 
rnI(:n)on"" radiation from tile ~oJe Ull/ver8e, would reTlll8.te. 
-dInS 10 Callahan. by <lay 10 the magnetle eI\alIY transmll
ltd by tJv:.un and. by nllbl would QptU11! Ihe 14.6·nleterwa''e
lengtlq o:mItted from dW .tarry IqlOn 01 the UMW8e 10 'IrlUch 
they \On"tt e&rdully aJlCtltd .u. the winter TIIauc:e. And, becallll' 
plan ... ot.lr. highly dIaonagnetk 0X)'"JeD cluttni ""ollghl bounI. 
they.,..., dWnagneUc: by dIU'. but. .. Ul~ by Faraday 
and 1)ndall1xcome paramacncUl at rlltbl wben they wiloe", 
b"a1e lID brn.lhln& out hl&hIY ~ c:arbon dlnxkk' 

Awan: that form u -U u Im&lh 1111 ilU ''Y b- etn:on8...,... 
nanot In radio Inttnn&ll. and wt the_ 1111 uuo: aI-.lone pan 
~antennu.. C&IlahaD ........teced -.tilt part the~er 
Isdc IapmQ& al the: ADund l"lIwo:n might play In thdT paramq 
~ pnlptrt.\eI. Hla "" ~ 1,.tI!Mtd thaIUlbod.ratn.octures..,lb 

• • • .-- ~
~.- 'S.----

"",*,aI ~. or ctunce-a-p to¥ftS. ~ Ideal conduc:t.on. 
~tal pIanta fP"OWIng IlI"OI.Ind thrm tmanabIy bowed II>
ward the ceilttaltower. with ~ aprouUn& IIlOI"e quickly on 
tho: north 1!iIk:. le.vtng thor: on the due IIOUth aide to tplw 10 
anty about haJI the 1oIr.e. 

TlIe lint ..emus larp-Kale fIo!,k!lest or Callahan'. thcary '"'" 
earned Out In 1986 In ~ on land beJoI1ll"8 10 Thoma. C. 
QuackeJlbou. ap\kman 1Umer. Optn.WlC on tbe preml&e that. 
II the: lrtah Round Towa- I)'Il«:ID _ktd lOr C,u,ban with hili 
-'3-11Caie modele. It ahould WG1r. JuIo1. ....... WIth rntdlum 
.m:d modele bu1h to the umt proporuorn! u the Round Towns 
of !maud. Quackerltx.. and hliIIl"am1Iy n!aed three .... ·iOoIlon& 
and one-foot-ln-dIame1er IVIa eotta dralnplpea ftUtd with hlghIy 
~ ,"",Waled ....,. to IITadIille an area of.orne I'l1'O 

hUndred aau. They Ioc:"tec! the pipe. In _dance .uh 
Callahan'. dIaooay thai hili amalIlOOO. "l1!d:iate the 1Jon· • .t>an: 
of thdr etegy In a do. etluf patttm to the nanh oIwbere tIxy 
are altuatni. To 1t:!I,k. the Itn1I-wtta IQ\Ot:R """ man pu1I 
tII.,neUc the guackellbo.K. tllpped them wilh conical 
~dbuahma-ttnlOeement. ToW_ ....... "e:uw>. 



~ _"'IIoo:SoI 
f1ek1a of OOltoll and tOybeamI were planted In early sufJUl>er 

By faJl the bapP.f ,,"ult wu an ~ I\Qrvo:a 01 more than 
88,000 ~ wb;lt had been ~, The ~ year the 
QuadumboJl'" rtiKd I_nl)" one "\.OWH'& of~: bopll'i 
tbereb)I tolncn::Uo: their rcYWue, And further tou>erease what, 
eorer ~ caJlah&n'1 coernlc ndlallOn m/ihl be.o ~Uvrly 
IJrtn&Inf, to r.hc! family crop8, Thom,u', thlrty ~year~ ..... 
Jcbn. made MUdse. cI dowslnC Il~tun: 011 .ublanncan ....,.. 
votlna. and ~l1O'md "ley tinea. ' willi tboI: olieCt c1l11tuallng 
hal ~ cI poAU" dIInctIy OI'U Ipots wIxn hII 00waIng rod 
indicated IIUdt IInc:I Wft"e Cf'l*IIn& 01" CMrlappIn&. The ~UI 
wen: sutprtIIDC rr-.notbet" and f1O\"d ..."p.: In In ara pI.iII .... 
byclrou&hl the~ ~ thelrnrsib"""""" pml)" 
at rain, enabIInC them to haI'\'eIIt 1.8 bIk:t at coum per an and 
OI'U 40 ho'WIt; cI ~ the _id bfAt crop In Ihdr hls
tory, an dlUMlidl:t...,featln l;,urcldnluih11lUdt .. 1988. Tho:
~ b-.-tIlcb. _)'I John, l1IIy _0 be IlU!buIabIo: to !be mys.
tcr1<>WI po_a I cI the ~, the only ~ Iioaor. 

When a- filmier colItF dlMmales '-rei 01 JoWl'. exploits.. 
thr:y Induotd their ~ ...... !'CoI to try !be ~L It _lhUl 
that In untraI VIrgInIa. on !he land of wdl knuwn RIchmond 
~. Jim ~L till fann manaaer. RIdw"d Dtx. and 
hill Ictual farmer. Ray 1bomaI. bad the Uhjli r:u:dented 00I.ItqI'! 
to pIaoI: IIeWeOteen towerI on I lhouaand acmI t:4 ~ land 
In the csuwy of the Rappahannod< R/Yu". 

So Imp: 1 were thr:y by the fInIt yeAl'l harwJI(. 1II'I.th the mast-
eal~. wtUdt brouatn In .... added 8150,000. they haw: dc:ter
n>lmd to II<' I IU':P further and try I)IodynIImk:I on Ill. of the fu-e 
thousan:l1O"l!l he I"anna and jJM: up the uae at chemica'" as 
fertJl1zuIor .. peldcldn. A hippy "lOVe. fOr when we -n !.herr: 
In the carIy summer. Just .. the com ....... bdnf p£anted In • 
hc.avlly pot.onect ReId . we round the ranalm of . brauufuJ hi"" 
that bad feuted 00 one 01 ~ dead crowe, and on the ed8e at 
ble bun-ow. !hi: tracka 01. dytns groundhog. 

ThaI tbe I)""nn of bi,..oc .. t'''I ootmIc ~ w1th t.awe"S. 
......... h . or pyranudI.- bat:k to the IIl5tor"IoU1 dr:o;dopt:ll al 
6UCh 1IlnK"lUfft. !be ~. Mands 10 TU.IIOft. but the proal" 
c111 '" ~ recent. only fICIW _ to light thn>uah the I:ffortI al 
GabrId Howoeanh. .no (or many yean halt. kl_ ked hu.odJ;td& 
c1m1lca InIO the rcwfIew QentralAmmcan Jun3k Into laid""",. 
~ kwblte men haw: eo."U" powwaled. toc:ommunew1th his 
rdloor Maya agrteuhurallM& 

StudJIIlIIhdr method 01 hant:IIID& the land. he bmd them to 
be ....... ..,:Jy aophIat.Ic:Iled.. with Gelda 01 ncb producr. _ 
ttmm .. 1aJF" bu". buno;1nd·ao:n: loti. r1chIJ lnIuuOJ!jl td .. 

............ _.. ;; ___ ..... """""_ ....... 01. ' ___ ""'_1' ; t ._01 __ "'''''''1> ,t "",,"" _""'_ ... __ 01..-._ .... ; ,_ 
_ •• bb .. ' '* 

.as \.be pra(:U~e berore tbe ani ... al of COrth "They bad 
p.nnacuituft: ~n hundrl'd )Inri..,: ~ Howeartb. 'ADd 
now they haw: fruJ; and nul treeaow:rl thou:aand:fUl"lold thai 
IU"e aUlI SfOWIn& and beartng. , 

lba; the Maya were tn conU\(:( with the EgyptIlns ... pal ... 
~ doc:un>enlel'i by Auguste t.e ~n, and lhorough.ty 
eant>borated by 8Ucl! elIllnent eplirapherl .. ~of sor Barty FeD.. 
I!I no blf:u" In quUltIon, except pel'h.apl by Iud! estI!bllthment 
IlUha""W'd aI<epUI:oI as Marttn Clatttna" and Rand)' \he 'Magician: 
wboae ~ IlU thli of Canllnal IXIIannlne wtth G'1Ilro.. laID 
do:rick Ill. sueh "M;IIiderw Uapul10ul or bl:rw.::.l.. 

New the link belAl'eh M~ and E&fpt II further _ppOrtecl 
"'" a.bdeI Howoeanh'. tfIacoo.uy thai the Maya UIeI! a metho6 01 
Wetd and InI«t mnlrol thai anw)\>Dta to a ron.. of what \I mod. 
ernly kQown ... tdowdcl. 1bII they marned to an 1m ... ,. ad
me:.. at uuonomy astn:>lo&Y' to whkb (OfQlIC ~ IW pIe&a:I 
Up and rdaym by Uny pynomlds ctIrecttd aion& the IoulI grid 01 
~ Ifna. Just II with CII1ahan'1 '1OWe1"S of powH"." 

"1bc:y ........ : "'I)'I""-anh. '"wtIIcll pIanet.I aIfm whk-h III· 
.. VnI .... tnlIumcto& Iadybup. and Man tnflumc. 



_ _ ...... w 
" .. w~ they bave a~~ c::onalamly pIotung the 
<:ou"'" of tho: ~ .. they _ agaInSt the aw.. To their 
1nn11m~r1Ibkand ~ Iot'alI'I;te ealendIIr"atDI-. !lOme CIIJ'\'e1 WIth 
g1ypba not only 01 the pIaneU but 01 the >'aJ'IOUa weecle and tn
~ the Maya attached movalIte _liS, wbJch enabkd their 
bru~ 10 OO~. and U1eIl nwupulate. .. tDd Stdrwr. _10;: 
IOn:n 10 eonuol unwanted ~ and Inaecla.. 

Thdr e:.:pertIK In !hoeIoe mattera. u,ya Howeanh. P' r ~ down 
Ihrt!uI:h the omturtea. Is .maztn&. and matMea the Maya Qlrnno . 

mrra It! pEl b iU.udl,..,. ... J CICIJlU'OIa .. ~on w gn.. 
hopprr !My know to eany. Y\ru8 that elImInata • oertaln .....,ro. 

On onr l1nu&W calmdar atone. /laid HO'WaU'th.. tbe iIYJ>luo of 
the pIanHII an: rIO)! &n'&I'IFI around the outer r1Ql.. .. In -. 
bul run ~t dmm the CIi'Iltft'. tncludlna; &IYJlha for IWl. moon.. 
and the .. tcn:lld bdt.. ~ enables tbnD aocuratdy 10 compute 
and ..:hedulr thdr ~tural actMUd. 

O\'ft the ~ .. H~ p1nfd Ib& <DlfIdmce. the Maya 
taught hlm what they Ii:new 01 the IDl1umec 01 pIane~. as well .. 
od>cr wdI krpt ~ not clIvuI&M III p1ngO an:heoioglstL He 
saya they tool! him OUt Into I!dds to ckmanauate wtw amounlli 
to w iiIOdt:ill tcciwqlleeil'lldkln ......... the planets _ lrlto the 
(D,ce! ~ the M-ra '* ttt..n pyramIdiI 'IO'Iih spech! glyphs 
01 'IIo'ftda or ~ to ~ fi:l1'ttII from the ~ aIon« terTes· 
I.rIaIIcy linea. and th~ conuol bQth ~ and w.ecu. 

Howcanh u,ya tbat deep In the Jt1fI&Ic. mDO\'CCI from g<1ngo 
eym. the Maya practlce !lOme 01 the _ advani:-ed agrICulture 
hoc: hall ever IIIml. -rhetr wbtUty to work the Mcd ptIlblem In the 
tropIc8. where the problem Is ou~ Is amaztng: but they 
I.'IU\ do II with !.hdr Jlyphe and wr-mJda. They keep and nurture 
the:...-eeda they want fi:lr tlidr Intesrated qt\O.1ltun:. but ba>"e a 
aubUt: method for conl1OlIin& the ones that ~ get out of 
band.. Aa did SteIner. they wtl.l taJct: th~ a!ib. of. Red and place II 
In a pynttlld. "" the tnlIlJoO'JIoOI! 01 the r1#tl planelli peaks. the 
effect Is tadlatecl to cllml ... te the -..-:I from when !bey do not 
want II. They teU me tNt In the old ~ they uaed to put the 
ama.lln- p)'TaIn~ lnaide tho: ~ or-. They Wo baft tnvut.ed 
pyn.PUd atrucIlU"l'Il, bunt \nIO tho: ..u. ~ of 1Idobe. In wtuch 
they can attn their ~ In6e!nIldy.· 

UJu: DanyI. KoUman.llowc.rth'a M8,yan fr1eDdauplil: to I"eJII 
...:nate Rfi1cUltlm. In !hie J;f Jllfhrft. And It lac HcJwoean.h·a protec!: 
to get .....eoltMm 10_ nonh to bd:p pullnto piM::tlOeon .... 
uncontaminated land the andeDt ~ kIept atr.-e by natn_ of 
AnIt!I1<:a.. ..tw:tha' North. Cmu.!. or South. i"heet; an: tho: _ 
"W"hom we. of the United Sea .... tw.ve.a r..- dDnr: our boos to en
IIIaw: ot" ma"?"" In. tndIUOn ~ of Cortez. Had Id!I CI<lIr-



Chapt~r 22 

COSMICULTURE 

Lucidly our Indlan ht:rttqe \II eIow to die. 
In the hlghIand ""'lOde olOecqla.. Wlthl" el&bt ol~ Gn::at Smoky 
Mountalrul. m)"'llc haunt ol the Chmlkec. II ~ on by the 
Tallulah ~ Into.....oo. luriluJenl _tere tbe daoghtcrol. chlcf 
onao tIm:w ht:nclf from • u-.s&nd-brt dlff 10 JoIn her young 
whlte kwr:r. NCI'1fk:ed by her understandably ~tkJnlsI fa
tlItr. Now •• few mla uplltnam fillrn thII!o klvet'sleap. thep-and 
<laUghl"" of .,..,ther Tallulah Ctiel'l)kn'.. s.r.h Hlcron)"lnua. hu 
bttn lapplug ~'k: wa"f:ll. In • w-.twry on the .~ of 
I.a.kcmonl. not w from the Cherokee ~UorI. IIhe ill carJYIn8 
on the wgdo ol her late hU8b8nd. T_ GaJm Hleronym .... runnIng 
the A<Ivano::d Sden<lee Re8earch and Development co. potallon. 
a non-pmftt orpnlQOon preacnUy devoced to the spread of 
·cn.m .... ,'ture.· -the channdln& of -'t: energy Into the ground 
... the bo:ndh of plan ... 

ThIe Sl:dncr1an Ideal \II acoompllahc:d WIth whal GaJm eallr:d 
ma,,*~. ten-I"oot-Ionapl. ... uc poIy\1nyl-d1kltlde rubea. ~ 
lr>r:hm In dlam(:tn", whk:h an m-I. Uke an Egyptlan dgaI eol 
umn. It! .. hdghl of d&hl f«l. Ihe:IT ~ lnIItrted thirty IJ><:MI; 

IntO tbe p-ound.. Mop ~ pI.pe 110 • coppeo eJearode de!II&nc:d to 
abaorb the mysterioua ..... tnl'IV 0aJm called dlpIi:. • eombI 
nation !.bat obeya -_ clectr1cal.laws bul not 011 olthml. and 
_ opUcal.laws. but not all oIlhrm.· and P"" I. It down • wtn: 
<::oIled around. qu.arU aystaJ to an omdrrpound ampU1k:r. ~ -

6U1. Ii 

and II 1Sn"lll:liKk:; h'. hJ&IlIy 
_!bah whal _~ done 

....s JaI.Cl1I ......tIclnca 

that. U.S. 
1rnro:nllDn. But the 

-

.... 1010.,.".~_n ___ ...... 0"* ___ 11-"""'" 
U"7I 



III _JdwW 
F1~11n8 one (If his ec.nle pip" In the laboratory of hb 

LakemOnt headqua.rtef"l. appropriately ca1Jed 0aaLs. IIWTOlInckd 
by lnIlumerabie dectronlc and r.dlonIc InatrummLa. Galen apoiuo 
oIeloptIcmet"gY aa If It _re II fI1md1y djln:'l dclan"t Ilke COIla. 
II likes atral&ht lilIeS: bul _ can manlpulale II with <:OIIe and 
make It ladlate. And It ~ with the apeed of If&bt.. We. pr"O'"ed 
tills when the UU"OI1&ULa wa"e on \he w akk o(\he moon bad!. In 
the Nnw We knew. Meen oninU18 bdOre tt-\SA.. lhaJ. thq'd 
ftl"ed tbdr mro rGCkIeta. NASI\. wu out of radio (.'ORIDII'nOlIon. 
but we c:ould plot the aatronaULa with doptk: ~.' 

Wdllllto his ~Uea.. hI8 ~ _ 8harp. and his atep aa IIvdy as 
lhaJ. 01 a Hun&akut.. Galen IgMed bward to droo!'ahln& the 
pmnIIie that chenkal futlllxf"lin awtcuIlure can be of any UR 
'III'"ha1~ -If_ don' FI 'em In IhlII tlft: bll:joUd. -well haYe to 
Jf!l 'em tn the next. -

To help the fanner-dean up \he poLaoou already In his lOll and 
b&Ianc:c tI .. bt-aJthy orpnII: JJOWlb. Calm ~ three OCher 
In!IUUmI:Dts far '* In UMII1«tIOn 1IIIIh tbe' o.ooh pIpeL HIs ~ 
enerw ann\: ; gIw:I; the farmu !be mean&. r"IdIonIcaIIy. 01 ana 
lyzin& the $011 to lind out what'a ac:;od or bid In II. and how 10 
rnMdy the situatiOn. The AI'Ue IrdttUrDmI an aIIIo be uKd to 
dlagnooM: the~ o(~uxlL Both land and ~can Ibm 
be !n:1I1~ with the ~ IrubVttl!nt. ~ 10 l"elltore 
\1tallty to the lOll. dlmlnal<: pesta. and c:ure cows 01 such dIS 
r&IIO!I aa maaUUII or leukemia. Wllh the dial Kt "'" a patUCular 
pobon. and the rtghl ~ qent. In lLa""Wrll.. - the tnauu· 
ment III .u.o ulled to ekan polAo .... OUt of kM. gu tbe bad alp 
out 01 CAltle tanIu!. and ~. 8aY* Sarah. krqI tlx bam fran, 
burning down when II IS PfO:~ with Oammah\e v.ti hq. Th~ 
thlnI. or Galen'" C'J<Dtl<; UM'ItrtPllOns. " bo1GntptqJecwr. IS deIIIgned 
to ttanAIt:r. ecketM tn<!I"tD' from one to~ to 1In<'ItMr. 

If the Wmo:r needs help In ..w}'Zln& the status of hill Land. the 
Hkmnymu. orpnizatlOfi wW train tum 10 pph the dala .. as 10 
undenltand with thdr Ir\aUUIDmts the t.1ance or ImbaJance of 
eon. CI"OpIa. -'- Or pla.nts. lie can al80 be ahoom .bow to ~ 
the health O(~. IU~ or OCher anI..!DII..III thaI ha~ ~ 
ff:fttln& on pOlIK>ned b::>d.lul'&. 
The~ IT$1ltoftheJOUlt UKOr~ lIWtnlmmta. GaJm IQId 

UA. Itada 10 n'j"""'natlan. nu1Chmmt. and revtl.U ....... oflhl: 
.... NI1I« &u1tlOn. InereaKd y\leldll. hI&her quail!),. <DOI"e num
Oous c:ropiiI. health\« IitOdc.. reduc:uon of P t'ddn and IertIIII! 
ft'S. and a mneequmt Increue In proftta. Not only III the ~ 
pipe ~ 10 taM In and retIi8u1bul<: amplUkd~. It IS 
a1to furnIabed 1II1t.b. -wd!' around wbkh the... 'Idlni ~ IS 
ooIk:d and Into whk:h..-hal a.Il':n ealkd. ~. can be pIaad-

em ..... BI 
IP fIIct. as "'.ny _ My. TbII: reagenu mcdulale the WIIvdrnglb5 
rlt.be <:linter '~IopOc' eronv. the .me wa,y a nodIO bntr; fa modu
Mted by ouICI: or muak: to be bo,-~ IN WIth thdr anaty.er. tbe 
~Uflell aean:b a-an ('-"10' tbII:y l1ke.lhm ~ II to 
• ..-l of 011 or water. pIKe It In the "Itoelr and bmadrut II 10 the 
land ..-ound the ~ pipe. 

MoSl amazIn&. the Hlc:1'IIIl)'IDIlae8 h.:I begun 10 b ..... "*'\ the 
SIdn07 ~ u W1'D u the ~ comPCIIII. by tn&r:rt!n& them 

--....... _.... hotprd....,._Ih<_ 
"'u. booIrI-.,,,,._ 
p1Ipo ill "'" -"'"' ~ Il1o ~ 

... ! •• Iloorpt. 

In&o the wen •• After all.· tm:J aaId •• peaklni In lal.lalled WllIIDn. 
'"lh!: pc;wer 01 tho: prqI!I .. In the b-ca u.e,- contaln. and tboec 
ran::e. can be cl\arlneled throuCh OW" pipes and broad ..... 1 with 
d!;;ptIc tRelID'."" IlU anyoo-~.' 

n.en, are noor buT dUferml .~ coamIc pipes .• 8maIl _ 
U.I WIll <:OI'et" fony acre... cwun.a 8500. ~ Inlt"IW'''artea. and 
• auper pipe for 82:100 that wUll)OVe1" ~ acre... In the ftftem 
dtIIere.m. Ral<:ll ~ IbII:y bave bem InM.Ded tbII:y are &lao end. 
1IC'd.tt.b affottIn& the _atbII:r JocaUy. wtth !eM ¥ioIent .......... 
~. <DOI"e n;;na!stent rain.. and tiillda l£wpmuureL 

-n;., .. h eno:rJY InIInIDuo In nzUer m;pa. - IIIlId o..Im. • In 
Nen»and hrtln"quaIIty. A COIrpIe oI)IftI"II..,_ .. lea,,", 



192 _ ...... 501 

up an apple orehard.. JIIM about Ml'I!ft ~ dOwn the ro.d. llIc 
land bad been so I1ft"1ly ~ .nth I>rtI>k1<b and ~S'1cIdftI 
and CGIJltIIIm:Ia.I fa't1ll.I:,en It had not born& lruit fi:Jr ~ars. T1:w: 
uu. were In bad ahape !rom dJy rot. So _ put the JlIP" ~ In 
January vi 1986. In aprtn& the ''''_'OJWO were a ... ..,... claud 
of color. and wbm the leaves came OUI tbey ~ a luflh dcqI 
gJeen. T1:w: trftS are ~ now. with the II1OIN. appks f\-e ever -' "Tbc ru.y apple aphkb bothered u. at ftrst." IWd Suah. "bul 
'"' put « ratmt In the ~ to .- tb=I.. We Ft bokI via bu.g 
and pul 11 In the test tube. oorked It and put It In the _II 0( the 
InMntmmt to and III UIII:rJY .... Ildmith. thai b.md a ... batano:! 
II didn't IlU and reduoed lta¥\taIlty to..era. 50_ aealai w'hatlt 
II\'es 00 and made It so unple.nnl the bup..oullin'!. !I~, "'~ 
also badpldSIM , WIth larval: bypw.Un&pInun:s olthe trees 
In the well wtth scnueth1D& I fOund tbey dIdo'll!kt." 

SanIh p"' ..... 10 pll:k up a 8IDPll ,1aI at c:oII;Jm1 .... ter with which 
to iIIU11trate the po,e ,":"We lOOk the kaw. at the red ~ 
and tranafenej III e'I(IU Into thIa'tlal C'Ilw:a.u:r and InIenelIkd.It 
about WI fl. the rquJYalml of dIllltirli It and $hakInf; It bo 
mftIPIIlhlca1Iy, I pul the vial .nth the CUt up .....- kaw. In 
the wdI hen, and IW\ItralID:d thewalUGn the plate bei>re 1UflI
In&on the pown-about ttn u.:ne.. nw. ebarJ«I the energy thr'ouIh 
thJa ~te Into the vial of_=. To ~ lIS efIec:tlo-eneu I put« 
WIrIlIIn • Jar and bepn to treat It WIth the senuuum wau:r. ~ 
poor crtttf:!" tMtekM rl&ht""" and lay down to die. 50 -. did the 
fIIlIt1C thll'll for army W\)I'I'tIS. and tt:nl ailerpU\ar8, &lid gypsy 
I'IIIltht •• U WJy ~." 

To do:mon.l"llIe II) vtelto,.. the err.e.cllvcneae of hbI reagerttll In 
dlsJXlOIln!I of ""M pHI" as nenwllodee. Galen atta<:hed a V\do:o 
camera 10 ~ ~ to pro)«:t a IivIna. Il>O\IIng tma&e onto 

""~ -Instead of u&Lnt pI:fIllddl's," Nld Oakn, we can put a reagent 
In the well of a ......... Ie pipe thtl...w ~ enough etweilP to 
Iu:ql the pe$W away We pUI -.e ShUIee Butc H In the ptpo: 
and II« I1d of. whole _ 0( Ilks. I can show )'OU a bam with 
~ of _ IIl&ndIrl.g wllh thdr .au. hanatttc down. and not « 
fly around. ~ thtre (10" four "" the \':IelllnI. And _'We dea'-' 
up the odor. If the _ all ckan b:ktt:i. wlthcrut pol ..... Il!I 
fecel.aoon Ioee thdrb ., and the _ an:! no ionFr ~ " 

"(10" a reqent. - AId Sarah. "We __ ...., the ruiQ of 
.boo:w:'opIUby tbat the bale 01 the dot III FOd &lr the bltr. We had 
10 wor\II: on one place where the ttu.tJe. '"'I:r'I: aewen feet Ia!I and 
tho: _ -..kin'!. Jet \hrvuP. So ""I put • leaf 01 the llUIItIe In 
our beam p<qter:torand bo'." ... It to the IIeld. In a)'efJ WI: had 

_ .......... ,.,""" .-..--....... ;-;:.::;:::;;;,~ 

D S ._' s s .. ~_:':.:_:,:.:::::=''''_ ....... :li_1 



2ft _tJllIIo$o;l 
the thlstJa ~k to ~. wtth a mud! sma1Ier taproot.. 

s.Bh dIspIayM a plloto&rapb or thdI" orehard. IoMo:t with 
apple&. ·In our orchard _ managed 10 keep tlIoo: I'rull &om bdn& 
caught by an early froat Iaat IpI1ng. • Ihc addnl wllh prIdoe.. ;v" 
kqot them from ftftzIn& by btI!yIn« lhf:nI with the maenoe cr 
pIN: and ~. which can wlthltand the QI)Id. And Marl< Moller. 
who haa a farm In ~ AI1oanaat. I t PN RIdge. on lOp of 
the rnounWn wbet"e tbfy twI thal ~I eM! Wu t..ttk. _ 
afraid an urty froIt mlghl JaIl all tu. thIny 1M: acftIIoiblueber 
rb. When he heard a c:okI front ... oomIn& throu&b. he Beov 
mom ~ to Lakemont and _ made up a \1al oldlf&:ldlt ener --Her 1Ir- rutkd into a d:l&tam auUk: -You .....,. ftnd tt bard 10 
~ It aounda wild. and ~Ubk:. but alan& 'wIth_ 
bquId calc:lum he put the end'JY from a pIctl.In or the IIurI uJu:n 
from the moon. obtatnec1 from NASA.. and _ ACnJMDa. dwn 
aIon& wtth Ita San$klrt IlW1UL To get the manu. InUI thc '01aI 
Marl< ~ • ~ and ran thc aound 1hrougI:I. ~ IntO the 
ea<phonf- 01 the wd1 at the lnatnlmml. And al ftnt It looked ,." II' 
It hAd _.ked. 0,- the tlme the &oM. amv.ed. tu. bb.oebu.1uI bad 
already No .'0ClCI and !wi tiny Iea,'ee. All sawed -n.. Thm the 
Iea¥dI raum 10 nwurr. .., helOt womed.. When we teeU:d OUI the 
a..:a In GaIm'. anaJymer we found tbeyd been eub:!r<:lo:d 10 100 
mud! heavy lIU"mf; by the u-. So _ made up • vial with QqLI<I 

1IlhIuIn--I1', pmtuoed by a lab In Cal1fornla 111 San Joee--and 
what II ....... bmIId<:ast to the planta It reluo:d a.nd ck-~ 
them. n.y grew beauuIul MqI areen leaml. and Mart< hAd the 
best barveal In ,u ..... 

EYay Urne the Hk:n:InylDueea .end out a pipe they .end with II 
tweh.-e .,...,.:n1Jl. 0"" to tncreaae KIll producUVI\y, one to e\ImJ 
nale ~ •• 11011 ck~ .• chemical ck:toxlJIer. and.., Oli. For 
~ c:oId dlmall!l. !IU<:h u Wyoming. wht;~ the tem~turH 
.-down to 40 below. Ult1 ·put thelr elld1ieS- Inlo oIlInIIlMd 
or .... ter .... they ...,...·t CreeR. JWlt aotldJfy without bn:aklng the 
vial "But we ~, .. any poIIOn In the pIpts: eaLds.n.h. "NodI 
lilIl.hal. _uId Iowt:r the vitality or the ..,11 or the pLan .... or hun 
the eIr:meNaIa. The detDUI~ havt: been dtapllloed from toO many 
places with aD the ~ thar. bdn& poured. and aD the pol 
eons In the BeIda wtUch cauae bUth ck:l«ulln bArdoJ a.nd ~ 
and humana. The little faLQr loUt hIIYf had to _ • ...,. .• 

The remark opened ,1Itu InUI s....l! .• ehaneter. ~ 
her cloae • ...,..tattoo with Oakn. who II1It)It be deIcrtbed aa • 
• .matth-e.. Sat'ab. who u.w:1$ -.ually like Rdben Monroe and 
his c:obo<ta. bae lIOC\UDualc(l htll'lllreda at tapa 01 c:t>anndJ..of; 10 
othu dImcna6ona. daLrM 10 read ... Itfes. haa tboe JIlt ~ ~ 

..... - '" people that ha~ "pueed on." She hu been told thaI •• pedaI 
tDII"k on her body Ik:notea ber l1rIInf been • mcrn~ olthe Dr\'Ier 
of the t)toin.,nalll a.rnon& the AlbI&HlaIana ma ... .,..,.. by the 
d\tJrr.h. She 1Il)'l IIhe thwghl ClVU)' one:: .... "the bltle peopk .• 
until her mathu KOkIed hili'" b- dtumint- Ever Ilna: abe was • 
link glr1. abe l1)'li. Witching the f1IfndrotlII tn • ptKIdk abe eould 
.ee the ram elementala.. .-ety tmaD. JWIt thdr outllni:. aIhoay and 
~ g.raa:fuI. mlsq ft&urea .... th nothJn& 011 their headt like the 
~ and brownonea In the pqlureorthe--. dII'Je'till alao, 
she ctpIa1ned. &ntn the onea In the ~l. or In the leavrs at 
-. or In the fIre~ ehan&tnI Nla~ aD the lime, with bntbt 
(!DIDrS. tiny Itttle thtnp thaI dance a tot. -You can pkk up their 
(boliCbts.. """ aaId. her Cbm:IIu!r katun:s dlatant h\.Il wvm. 
'1'aIpk who can't lee the little people tbtnk tt·. aD a lot 0( bun 
IWDL But tMn they can't lee an dl:euOil or a proton. 1"t tbey 
bdIo:ft In tlxm beca.uw; they're tau&bl that eooelJthlnl that 8CI 
enct: u:1ls tho:m must be the truth. lbI: _u ... creatun:s In the 
prIk:rI or the .,... one t\aJdtt" to c::ommunIC:ate with. Ac'oIua. the 
wtnd, II a vny powerful demental 'N'lIb hili hdp)OU can dianee 
me plith of. tornado. Ir. I1ke the beaJIn& touclt. h' •• Yllllable to 
1IiilJ"IX>I'. but not ~t'J'OnC! knowa thai tr. available.· 

Sarah said abe had aaked the demmtala for help wtth tbe 00&

mIC ptpo.. -once you Ft the plpea RI up and.pnadIng eIiIeIlIY, 
the l1ttk onea ~ oery happy, !bey know thai you'n: l'nIJabcnl 
In&- And the ener&Y II what \.bey need \0 do thdr j(II) with tboe 
colon and the llhapet 01 f\o:r.ttef1I. with the maturtn& of the I'rult. 
the ee&UUng of the ~ 'The:re an many arownu~ now who 
are ~ to think about the.e etrmenUll iIroes and to uy 10 
/loam to ",,"1aC\ them lind iIIIlkr a &oocI dJVIrorimttlt In .... hleh we 
e:..l leIlrn 10 get along together." 

To a!JOertaln whether s.rt.h and Galen with thdr coamIe plpea 
-..e reaDy onto aome old magk. or \Ii'bethc!r It WII an a flight 0{ 
f<lncy • ...,.et off 10 v1st1 an on.hodo.l: dIemleal ~. replete 
tiPIth &.be ""fUlaIte academic bfd&round. who hu been "",pert_ 
1Dmt1:n& with the coamIe pipe. for _nJ 1"aq. 

Neuuna In. typical OhIo Iand_~. few IIl1lea _ 0( Lake 
Ene. juIR nonb of the AppalKhlan iIotbllla. In • filii apanae 
~ .. tb£ ~uac: the Ilrttlah burnet! the urty 
.ettkn· 1"', • lw:ui'lOlq '*>dylwwe _ buraeona with 
htatthy procIuce 01' aD IOI'ta. IridudIQc 8bntul root eornataIb 
It0wtnc alonpIrIe ""'* tree. thal kneel benNtb. tbdr k>ad at 
~ fnm.. When! Huron Indlant..ed to pa.y. dkKI uueka 
now1'DU on i.bdr~ toClPtdand orTbkdo.l)nprnurtIo:d. ~ 
~ hal act up rwo IUt, ou)WUI ""10"* plpea dIrenly <>¥n ley 
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1IOUtn. wtth ... In_ 

--
~onhu

-" 
_J.w. ___ ... _ot ...... ' "",,_;,,~,.,~~ __ 

_ot __ .... ...,. ....... 

ban 01 pa.m.., but wbIcb. thanks to the COUJIIC pIpeS, had ...... ' 
-.eel thaI wuon to ben tnto the fnDI only abouI a ~ of an 
Ind1 bd:n d)1n&. "Next rear,' saId~, "We hope to ~ the 
IIttlI! miter. toWl)' licked. -

From the wdl of the pipe he abo ~ a ..-1 about two InclJe$ 
lone 01 whal looked like SiUld, "It'. the renlII1ns of iIboul • hun
dmlllup. -MId Harvey, Ilfllmplsh JJ1n mlM:,WlC his eyes. "They 
were burned 1.0 ashes on a charaIal fire, LuI yur we had 111..
by the tens 01 u-,1WUlCl Thb year, after the burn1r\i: we had 
IhmI by only the hundm:ls. WIthin a year or two they shouJd no 
kln&erbe • pi ubItm, FUnny thing, that'. only on my farm. On the 
otber IIIIde 01 the property 1Inr:, my f!f'f3J'hor still hu IbnD by the 
lei» 01 thousands, ,tual .. _ us«! to.· Halve)' turned tOIO'ard • 
Il1IcW ol oak tn'a III the west. "When the .Im .- doom. - be 
1IIIkl. II*W"1nC toward • rnseet sunset.. -the en"" 11 Fell OUI ol 
theM: ."...,... pipes ... I!......:we' bad lurned otr • ..uch.. AI 
-=n.e II eomes r1Ihl CICI apln.. 
~ _ shrM:Ied ka\," on • quIntt tfft. hi- n:pIai''''''' 

that be _ uaIDIa HknIuymus bram pt"ll«lOI" to we I!hec:ould 
Im~ the quality oIhls CfI,1n«Ta In 0111: .. dl be had pa.ced the 
~ of three qutnee lJfta. III the other a pIeCe ol hls favortte 
pear tfft ..... the Hie~ daImed to NM:.I« 'fully ....... 
I:en-ed the Ilav-or of \">C'CAfUI to ..,.".... Harvey wu I:I1I~nt upon 



""""UoIo""'- ...... _..-..,~ ......... I .. .., __ 
pIpt ...... _. __ • _ .... _..,_1000-. 
uytn& to U"an$ieT the quaUly ot 0)rW. of Ills beat pean Into the 
qulnIx U'eHo he had planted a, the boI~ 0( his garden. 

-n.e qutn::e." he complained, "IS toO bani to eat. 81,11 both the 
quince and the pear are 01 the _ rc.e I'amlly. You can graft 
dlher one to the Other. Wouldn'l II be wondcrfuI to be able 10 pId< 
a qulnce r1&h1 off the Iftle a .. d eat II like a pear?" 

1be IdeI. IJOUIl(kd pur.. but by the. look of the qulrK:e th.,.., 
~ to be .orne ~ atill. 

TO IOeW:nal othc:r ~ ~ had altaebo!d -."rmcb cods." whld1 
he a~ unllappUy. clalInbIC that INllead 01 Inen::aBIng the 
~'~ ... ~ by oerwn dow8mI. the ooQa In 
te.ier:ed wtth the Oow. deprMni lhe II'I:IN of met'lI3' . .0 that IIo:')me 

oIthem had devdoped a bIIaht. only .t«I<ic1Dl after \.he(l)!i!l Mel .... ...-. 
Mill a sma.II pmdulum Harvey "-'-lrated how to 8nd tho: 

enti It "door'" to a Iftle. a door thai all IftItS ba.~ "B&oo:'k and 
DavIa. " be o:q!Ia1nec1: d~ OW: neutral apot In a bar ...., 
net. Byctow.ln& _\OedlsoJ;iutd thai a tree hu the ........ thing. 
A tree • bipolar. the lOp. wtth Ita ~ and lea-. 1$ ....u... 
.. ~ the root pan W>lkrpound Ia .-Ill. .. noo:aa~. and 
!ben:'a a aanaIl neulrlll b60ck In betwcu .. a ..... tnd1es up from 
the ~ And lllere"a )l'IIlIr ~. 

A h ........ '· Lodt apple tree •• ",ed IfUIIly In the 1JfteJIe. k-dtd 

c ..... , 19f 
or1th sua;ulent I'nlIL Knec:1Ing b:Y LL H~ due to unc:over a amaII 
plaSU£: ftlm·c.'Or'llalner. half Ailed wI\.h DO 500. "L buned fl about 
tbn'C 1I1Cb9. cIotm doee to the nxo'-. on lhc _ ...., olthe trunIl. 
t.ecaUK the earth enuJY nnw eut·_." he Mid. Potnttn( al 
the t.rk about a foot aOOve the 1J'OUnd. he explained: "H~~ "'" 
.uapped thIe tlny I:I)'IIW r:rIMIe 01 q...,u. poInUng \lJ) to Qtch 

tbe ....... It' 1nlIow. I'm F'n& to take them both off oow. and_'n: 
pna to dowx to -= If Ally enetJY Ia efIIDlnI oII"!.hiII~. Then 1"'0 
put ~ back, Uld}'OO aut aee ror~juaI wbIll rm t&lIr.~ 
lIWabouL Then I WUltJQll to do It too. to)"Ou"U II:nooor that It·. all .. ""'. 
n., rt:Slol"theaftn , ..... , wu &pent In the crrcbard wUh a MeIr'C*r 

apple 11ft expertmurUnf; with poIc:nUled biodynamic: ~ and 
~ I'aestmdea 01 them In wtalt of pWn dWIIkd water. In 
tw:h ClUe the 11ft rw;i1ated 101ft Into the auTtIlUlC8n& prdui on 
an ioW'....::tuatdy !'qlaaI-ae: crrpnIc: and facslmQe appevtd to 
be equally~. 

11.$ piedlcled. 1M rod dropped only at a distance 01 aIxkIt len 
1eetfrorn the!ne."11 I*ked up the !ne'aOfl"ll enerv IIdd. With 
the !iOO butted br the root. the rod w.:nt down wtth foxn: a little 
~a hundred ~~, and when ~.50I ... added. aboul 
.....,Ihu sbt feet further. "h Ioob .. If the 11ft 15 KtinlIIlte • 
........... pipe. rebI,yInc the rorce. out IliOUnd It. ju5l11kc a Galen 
I-lknrrtymu. pipe." 

"The queatlan. -1IAkI Hanoey .... whether the I'ot-eH are actuaUy 
aIWe In eY'!:ry eue. the _me lOr the Otpnlc aubataoot: .. lOr the 
fan,tmlte In .... Ier. 'M: have to know wbtther the I"ac1IImlk came. 
both ~ and 1Qn,co.And that we can J\nd out only b:Y lnallln& iIIIIme 
e.ystalltmtlonl of eJII'h and eYerY one. -

"fhlrty·illIt hourtl brter, Includlna one tpcnt .lIning the II()() and 
IU>Other at1n1ng the !\OI. the raulta, .. H~ predk:ltd. ~ 
clear etlOU&II to -=. 

In the ctyatallIzAUOn made WIth the pOtellUzcd ... tet from the 
BD 500. not only are IIIIn8 01 enerry clearly 'lllllbIc:. bullllaD the 
~tlea ~ thmolJiOUl the ye .... b:r PfeIffer. KoIl!dro. and 
~ .. behrJ attributable to "life. - It. drt'omluo",apll of lhIa 
!lame _= 8hotra the typical out.llnu 01 tIYtnf; orpnIC malla". 

011 the other band. the ayataIltatlon 01 the dklttled wata' ro 
""!!IZed b:Y the HlaOioym .... InMrurnenI doea ahow the fort:e ... 
can be easily COiII~ With a aywral!!nllon of Jufi plain water. 
~ by \.be InaItUmuJL But the ayat.UlntlOt!. *'ka the 
IDdIcaUcma r;I\1tallty. It baa ...,.. oIthe.uona elear line. radIiot 
Inc from a omter to be -=n In tbe orpnIC water. trwteMllta linea 
lin'. mur'ky and .....-pboua. 

Pnrm I0Il oIwhlc:h II ean be deduced thalllle.01l1In .. •• < __ 



• 

ClIo •• _ .. I..,U* .. __ eollXl_ ... __ ..... 
_. __ .--. __ .......... t.r"-""~ 

pIpeS may well Ix bro ....... ·U", the ehe ....... "",'. 'na:! In the 
pulc:n11Rd BD p~. But_how In the tnn.kr..,r theM: 
~ ...... VIa the eIoplk: analyzer on the beam ~. the 11k" 
In the p~ .eemB 1.0 ~ marI,IIkd HIII""e)' UsIe llMumrs that 1\ 
maybe becauee oIthc dectr1dry ulled in maIdn& the tranafc,r. M 
the Hk:ronymuesarewdl a......-e. and ready lOopIoU wbcn lhry 
want.., neutra\Ue a aul:oltanec •• quJek ahcn of ~ gIYef' 
to a ,U1 .. Ill cause It ImmCdlaldy to IoIIe Ire P'l"""'". "'The ume 
thing. • My8 IJaIe. "may Ix happenLIlI lO the 1Jh:" fOn;:<! .. tim .... b
jecIe(I to an decU1c ~t. 

What ranatns .. the fact thaI the ooamk: plp<lIJ del bmade .. ! 
.,...., farm 0( cmutYe e1ii!'I!). piCked up wtth • doonIng rod or 
willi the Hleronym~ lnatrumt:nre. u tesd1\eI:I to by $CllfeII d 
happy Carmen wbo are ~ healthla"aops without bmdl of 
krt1l1Rrs other tb&n the BD prqae. ~ther tbq are lmInA the 
...... WIOr; Iud!. 01" the walcr from It potenU&o!d by stlrJtn3. 

Bul1l1thout makInC. bI& -., oIlt.1>Au1 rtihcr pooo,I .. , 
to p .. y the aubje<:1. d ....... ullk .. atrt<:lly __ <II their own 
~ ....... SteInman bIod:ynamIo:: pncdtJtne •• ..tm1t 
that • ~ .rp In the I~ of rnav Into plants. ...... Ihdr 
SI..........rw ~I.lon. '-brm left owolltJe "'''' ...... u.: wboIe 
WI;rid at nature.prttol dtsulbtd. aaIIOfI8Itl 0I.htn. by ~I'S. 
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PERELANDRA 

In the 19701 !be wurId ~ themm 
. aIGnI '111m lUi othtr WO<1d of nature splrtts. 

the Grea! God Pan. ~ ~ quid< to ar:oqH as 
m'"e'8g • the RnIII~ Dorothy Madean c1lllmed 

10 dalraudlally from the deYu tt:IPQMIblc for thor: 
~ and now.:.. that IIourlShcd 110 wdJ 

In remote: and dUlly wtldemc:u of Scotland. Othetll took II 
all romantk fAnI:y. which mlght. at bc:et. KI'Ve 1O.W1lkm I11IU1 
Idnd to. more: ..,.-l~ .pproach to the plan" It dqlendson far 
Its Ufe. A<:Iual oommunkluon with the nature: tpitllI. a haJ'mleMI 
enougb pc:rforrnanc:'l' for the fry ent0\Jn8t of ~ people of the 
sIJnlc8. __ ttnaII\Iy nothIn& mlonaI people Q(luld prc:u.nd to 

tnduJsoe In for ~ 
Now comc:a • youRfi lady iMnI In th~ woodc:d f<XIIhllI" of 

V!J1JnlI'" Blot ~ MountDnl who aar- that anyone: earl COllI" 
munlcate with do:vu. nature -sMrI1I. and the Oreal God PM. by 
the .... pIc:at of ~ whIcb abe .. happy to ImJ*1. 10 leu spIrI
tuaIly....,u. .. trd.-ullJUSI rortheaeldnl. If.tIme. aheaar-.1lI 
• mon: ar:rtola _. that _ try. 1£_ want to beaI the planet of 
Ita lila. to crmmunlcate and co!''''ortie with the IOn:n of nat""' 
wt-.c: funo:uon .. 10 do 11* that.. 

Her N, .. eooUc .. her pw*d.. .. MKhadle tprunaunr:cd 
MicheDd ~ and In an open ftdd by ber woort. ahe baa U"e" 
_ an ~ beauuful prOm c:aUrd Prmanc1r1!. ~ 

m 
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!be bc>Ok by c.s. LcwI8I. enttrcly. or 10 abe .. ,.. II the dIn!ocUon 
of hco' In'lUbatMtIaI tHChera. ~r. mon:. U1e ,.,.,... ~buiy 
tJ«S worItabope to Impart to other &tIdooadoa of the 8iIU'den from 
Ootp1 10 F1tw1da. and from New Meako to Malnc:. how 10 com 
.......-:at(: dJnoetly WIth bc:r dtaphanou. fnends. 

Her prt:ml5e. for wtllc:h ~ \I • atJ'Ingely &fO"\'\rI& ,upp!ll'1 
.,.ound the world. Is that only by mQ1""nUn& with the ThIrd 
~ lhat oItheeleme:ntals. the _lei oInalun:." then any 
IJOIX nl dt:anIng up the pestilential mlaNr-.lhat has p1pped thII 
~. and by beaIln& h. heal all the: tile thaI h ., ....... The: 
.....,c' drmm motivated the ~ nl aueh ...... ~meJlts _.JaM 
~. Hiormonlc Comuae""t. 1l1e _ a "it las been 
P II ho d by Pafac:dsua. BinatlSlty. Leadbeata". Besarlt. 110(130". 
and ~ Rudolf Sltlntr. Only. Heebadle has neYU' rnd 
thdr boob. She &ria ~ Infonnatlon from the aourec:. ~ 
anyone: on e:anh. she insbll. can ,et It. by aimpi)' foil=:'" ber 
~ ll:>ou&h not)1£ ,.rJ!y theOf'CleIllt thaI led to bu'awaJr; • ..-

M '}'OUlJi girt. mIferInc from dyslexia. with. drunken 1DOtbu-• 
.r;;;;~fathet'. and • w:n&dul atepmOther (who thnw bet' onto 
the ~ In bet' ratty 1_ 'II1thout rIIIOtWy. home. or job), aIM: 
IiJund hc:nclf .plIt Into two people: one outwudly aombcr. trying 
IO!IU~ !be other tmoaTdly Joyful. powe.ful. life IMRfi.. 

Med:ltaUon led her 10 II$tnU \nIIYeI In ...tIkI> "Instead r# emplY 
.~. I ... ~ me tOrm., I:lkc: • IJ'IUp 01 peopIo: 110 ou t of 
focus lhat I could b&reIy mIIke them out. 1 i'clt I .as Iook1ng "I 
Iheto through. wtncII:M. and.1.IddenIy 1 reall-' that I bad come 
hOlUe "'Y real home. I didn't lrnow where 0 .. place was. bul I 
!mew. without a doubt, that It _. bomeand thai I had leA home 
to como: 10 Earth. • 

In m.r utnU tl'Ivdlni Machaelle Inmed thaI ""ben ou t-ol-body 
ebe could be 0( II£fYII:e 10 othera. &Mna qUict llaalstancc: to WI 
bodied IJPlrIta In dIIt:reu. auch IS • pMeM 011 • tl'Iln In ~ 
via whom she ~ to Willb1. spU1tually, Just bdart: the 
train aQbed and he died. "Each tlllle wu dIfkrent. and I learned 
....... h!ng new about the ....... na. untoeen. eo<npla IICtMty WI 
goo:. on all around ua all the lime.' 

ao..e.. 10 dally life. abe hdped form the COmmunity ror ere 
~ Non·VIoIence, col'l'l'tnc«l that u::oItJO .... one facet 01 non 
t1oIena: "lhe dc:atroctlon 01 nature betn& \.he de>Mn>edon 0( man 
""'-'t: the quality 0( man'. U<I$tence beIr'fI ~ rdatrd 10 
!he quaItty 01 .... IInIt; wtIh natutf!. • 

MIwtnc 10 live In thc wooda brou&hl lOOn: I1lPd ~ 
, inK noticed ~ dlfferenl about !be woods wbm. I .... 
alone m !he ~ 1\ """1. 1 QCIUld fed an £I1£l'ltY. and .1 nI&bt h 



.. ' , .".,. .. """ '. __ of1llohndIJ 'i ... __ Ibo.-of M_ 
lntenalflej 10 the polnt when: I would fed UJIDI)nOOrtable aboul 
waIIdn& In front 01 a ..mdQw, or by the doub6e lila-~ 
daJly duttn& the nlChts 01 the fuJI moon. My ~_ 

wun'l fear that I was IOIJli to 'te1 p!ell' "" kII1JCth1ng OZ' IIOrIJe
one. Rather. II wu more. ~ to bdD.& MlITOUDded b)' In
ten&ltr __ air ollntmaUy. Nothln& oo.~. ' 

In 1974 Machae1le ~red books about FIndhom. 'AU at. 
"'KIdaI. I was bdn& toLd thai the vague fT1erglnlllw:l felt around 
me al fWelanc1ra actually had namea. Deva&. Nature spltIlL 1bey 
_ren'tcrealedfrom my lrtlaIIJlauon. 1bcyactuallyexl&tedl What 
I had ir;ll in the woods was • IIfc fora: that oowwuldenutled and 
0DUld eona:Iously be 'MII'ktd with.' 

By early Janu.uy. 1977. her oommnmmt h&d bem made.. '[ 
wa1ked Intc:I the .-oocla and anno\lDCed 10 a loud. clear 'I'01Ce: [ 
..ant 10 do at ~ wh&t they <Ud at flndboru. 1 .... 1 to 
work ~th deYu and I want to worII Wllb nalW'l: .,ta. ... 1bcrI1 
Idl the -aa. mumecllO the hou8e. put IIIyIIdf 11110 medltauon ............ 

M·dw·dk tdmIts !bat at the ~ ...., <Ud noc tUlly "'- what 
...., .... ~ aul the !UpOI*'" immediate.. 'lJke Dar1Ilby 
Ha ..... n at flndhom. a ~ at ¥OIOra came at me.. And only 
when I asked WI they commuIUealC one a l a ttmc did !bey re-

PI .. lCI5 
IIf"'P" 10 Ill)" amawment. I"rom the medllaUOn atandpOIJU. IIiJund 
!be devtC ~1 10 be a k:vd oll!Ol1al:tOuanca W!S'f hlAb In vIbno.. 
dOl'- Aa If iKllDftllle 0I"er1: 10 hlt • bunc:h ollWlln& IOrka and _ 
toUId dIstlngubb the VIbratory dtfI"ereneo: betACCillhcm rathn" 
tban tbr dtl1ienntlOUtld.. .. .I! .-nbled notbln& I had 0."", Ir; .... ed 
In ,uedltaUon ~.' 

And"., MachKlk'. m!lahQraUon Marted with the JUcmbcno of 
!be NatUl'"!: K1n,I!dom. ., ..... ~ InMruetlona. I ..... told what 
~ 10 bllJ', What I"erUll&er 10 \JR. How .... a~ 10 pam the 
..,eta. When 10 thin the pian ... and how much ~ 10 kaYe 
btlAltn them.. 

As ech do:va came Into bel'" awarmeu she A,.. abe rlIJUC:W a 
lllibt ahtI'l In >'IbfaUon, unt1I aftCI'" • wtIIk abe (OU)d ~ 
tbeI:n as....,. entUfti IJe:t --=- "Oncdoq. lleh a ~ddI'er 
en! riIralJon. and found ...,.,11' COIllleC1ed 10 the 0vt::rtIgb~ 
~ '" the 0an:Im.. ' 

Wads,,\k INI)'S thai beeauseabe: tenda 10 ~ the n:alt1J" anound 
her.ln ~ of mettD' ratllo:r \Jw,n form. ahr apenencea the na 
tun' fiiPIr1U; .. swItUn& ~ ofll&hl ener". "Out ofCClrl$ldu 
atDl fur me. wbc:n the 1WI1un: sptL1ta ~ 10 be _bit. they 
dY<-e a cGIItext with whIct> I un rom~. I !mow 
OW theydo appear 10 bumanIJ In the form at dva.1"aInes. pxIIDI:!a, 
etiC.. But I Lh1nI< that·. only 10 people who ~ comI"ortabk with 
IhcK CUICCplL To manlfl;5l thal~, Ihty mal<c 1Isc. dOW" own 
ibought fonnll: ' 

M we SIlt In the IhadI: of. :JOUII& oak tnec: b)' the ed&e of the 
field In which her prdnIlhrtvs, only a few feet from a roped off 
anct\uuy. oIfllm1t8 lOaD but the IlItllre IIpIt1ta. Mac:hadle IaUjlbo:d 
openly: "T'bey"w laken _ bad ra~ bteau.e 0( OW" mlataldng 
ih=I f(w Olll" own thOlllht form8. Tbey at'(! ex\nmdy JlOI'IUfui 
entlUes, rc.pone:Ibie for the uiltcnce of aD that hu form around 
.... and al the bUnk oIa &'a·. eye. \hey can ,U,iOO" thai 1Orm." 

II ..... then that Ma~IIe, tall. JOOd IookIn&- In IJe:t tarIy f.,.-· 
Lies, daJ1i batr held back from the: rutd8urnmer beltl. cheerful.ty 
IIbowed lIS how to gc:\ til toueh with her tn.~ t'Om~ 
'"1t'. eaSIly done> with a form of ~ abe: explained, "Hold 
70W k:flllttk fln,gft" IO)'OW" IdI thumb. Into thai drcle thrust the 
thumb and Indu of)'OW' I1&ht hand. pinched 1OItIha". Then ask 
• ~tton. Rl\Yqo ..... 1nn. proo1dlr\C II can only have aye. ora no 
h .........w. Puah up.".mst the rYtie i", l\IlCd by JOW' Idl thwub 
and 1l10e fln,gft", Iftbcy part, u·. no, II' Ihq ... y ArmIy Waul. It' • 
)'ea. Ybull be RnIUI:d bow quickly)'OU eatdl on. and how quIdtIy 
0Qu."U be til IOlICh with the world of deuXlIla'- all &n;IWJd Y'DlI.' 

!:IabIIraltn8 .... the _ice of kit [ .. CI ~Ilc ccpImned. 
IhI.I itI6to no.., myatlcalor.....,...' but tI>Id when any"u.p ' 



lOt Stc-. ...... Sol 
UvI:- La pla«d WIthin a pei .... , •• a..,1d-/:Wi dectt1caI.)'alo:m. m", 

dcm1CaI enertY CJ1d <XII1WMd .,thIn 11111 body-It will ImRledl 
ilkIy te6pOOd by 'llhort drrulW1£. - maldn& II dUku11 for the 
lDu«Ies to malntaln thdr atrenath and hold thdr po8Idon as 
more pnMUre 1lI""""" Com-erRiy • ..when. -po8Itt.-e- Is pIa«d 
..uhln the 1Idd, the elf:etrDl.ystm:l hoIdoI. and the mU11C1e8 an 
able to malnt.a1n their Ie<d. 

"\fyou uk aqur:auan U8ln& the >-_-1>0 b'mat.- she added. 
adroltly ck:mon8tnur., WIth her ftnaa'a. "\ht el=lmUll8 can an 
llWer"yout qo ..... 1on by b"&IVJim1n& a)UI tJ-IlMl or a 1>0 IPfga 
tM:I Into )'OUf oeD a..,kl. 'tou can then IUd Ihe anner by teIl
Ln& JOUtIdl with &1, p'."",,' Il'\inber ln8tn>clkInII an In the 
HowTo_ 

But uur ftnt p'eo«:li~1iOrl .... With ftndIn8 out about 11M: gar 
det> In wtuch abe .ppetI~ to baYe aone one better than Cowlney. 
Po;,doUneky. Hleronymw;. or o:w:n UiIk. prodl.idJl3. .. me put It. 
enouab crua food to ~ ~ all froIlI about • quartet' 
..-n pkK. without betodlt of Car\mrI.. \-iamakIer. or BD pnpa. d 
tm-lJPllymorb ........ • -&om. o:omdCplpe.. Nordono....,..ater 
her gaJden. ~ at the ......... m ~ pIailWl&. ~. 1\01 a 
drop. rwn In the: IlUmoneI" of 1986 .m..n the ~ QQvernrnent 
dedan'd ~ land M:Yei1Ol taStet'D .u.teeI an qJ1cultural iii 
SMU:r am. becal.lK of the drought. WhIle all around her -U 
iIiUk:hed J;anIma .-tthered In the ....,. ~ .~ tm.h 
and br1.&lu. !radl .... her nel&hbon to ..apect heroftJdn& a wlU"h. 

'Ibe p.,ntcn. a hundred f«t a<:roiMI. La laid Out In a c:Ircle. wtth 
totO«i'li1c nwIII oIluadoua vqetabIH and brLWanl ~ In the 
moe!. . m·nna varlet)" andJuJttapollUOn. In the ttnta", In an iUU 

sped.lilly raerved (orblrda to fffd and bathe. .lIII1de a wire strue
tore III the form oIa"'Oeneaa- cry8tal. an anteruv.1IievItt ma&of 
four coppor~. two reel In dLameltr. designed by plant,. 
neUdIIt Demld Langllam "10 .tU1lCl to It tho: life fon:e ~ rrom 
IlIlIOrm wlthID Ita ~ cleanao= Ihlt <'I'1«If. and Ipin In bad< 
out Into the nwtronment.' Beneilth It IIeii • poatone. all on a 
IIIate ab<Jw: a F\anq;In pyTWnid to!f\a()l'. The haven La a1aD sur 
rou.ncIed by a dtdoI: oIl1lones. IUle ~ UIle· .. to create. moe "'_. -rtot b::iLI pulnt.' uys MacluH:Ik:. ""has dJari8ed In (XI.ueru. but 
~ In pooilUM. It uad to have a natural whitt quaru r:ryoRIJ In 
Uw. Cftltcr. but thm I onanq,:d to Fl hold of a 1D\IclI ...... pre 

--.' Thn!e .pral pWla nod from the pertphery to the omla'. A fence 
~ lhepnkn IOkeepOUtlhe~. Ii.. andc:o-. 
bul 1\01 the ...-- ofl'l! .. :ialldr. wtuch an: fn:e to coa>e and II> 
as thc:y ,4 w Indudln& rabbi .... IDCIk:ot.. detr. and any Ii:1nd of 

_Pc ,_ ............. ....,_.iIw __ ~ ... _.,.,.....,. -
InsC'ct.. No ~ reptlilnt or lIw:<:dCIde II <*:d. 0IJaI1IC CII' otbr:I"_ 

-, maim"'n the garden on the pl1nelplea or enel'lY.-saJd 
MacbaeIJe. "P"Ikl", ortth the Intmstty and ~.iUInlknt;se 01 
Bernlnr. Santa TtreM ~Mn& the arrow 01 ~ directly Into 

her bIeedIn& heart. """"-~ Ihlt co-cruUVl' merv gar 
drnfn&. Is a ""'llIph(1r lOr Ufe. M you c~ your appl'OlCb to 
!be pI"'den, you wlD. til tum. cIIanfe the >'el')' l'abo1c 01 how you 
approach your IlIe. The PcrdRndni prdm 18 my life. my hearl , 
my breath. lila my friend. Illy helper, my n\lnu~. and leacher
~ or m)'!l':lr_my planet. my untvet'aI:. It II Ill)" kef to the 
unlvn"K. It ~ me act:eN to Iplrtluallnith and unl¥f1"5lli natu 
n.l ...... CUUlllno:d wtlhIn the untve'saI .!low It iii the demonatra 
tlon 01 theiM: In1tha and ~ played OUt bdore Ill)' ty'eI. It II lIlY 
prod thai ..mal I, .plrttual truth and uni¥l:tIIaI law co ........ 
Ibrou&h 111 of raII~ this Iridu!b a prden.' 

And _ crQIM illli'*>k mu.t a::natnIy be bdng p~ oul 
In the beda oIthar....wI pn1m.. for MadlM.IJe'. methgd oIkrtU. 
Ia:lng her.all Is IlIOn' unbdAc:\-.b1e even thin that or 1'I:odoIInai<y. 
CatI.an. HowIeanh. lHeIOl\j'uu.. or LIllIe. She: tIM mMIe up..t.at 
abe calla her -d balanc:In& ktt. - a coiIecUon 01 Un)' ,.....,& of 
bone .......... rodtpt ....... ~.Nltro-IO',vemand.COfI'. *d~ 
........ lte lime. Rip.. and ....enee 01 c:omtn:r-u on InttruI"tIons 
lrum her Ibio;: fi1tnda. 



.- SoQdI 01 .. Soil 
"People dcm., mUlIr: lhlIt without the propernu~ the pbysl

cal up«t of u..:, plant ,bOtl.ft no Uff: sull\.alnlil& .... pport.. It mU8l 
ba"" nutrkn .... 
~ ah,o, hoIdt QUt. one: at a ttme,~a. plnclIln the palm of 

bor band, and .... noo.o much of ~ .. needed by u..:, IIIJIl. loa 
• gr:u.a ~ ~ requeata 0( u..:, appnoprLUf: ... ture spli1t 
\ha.lII 1£«j'O:: u..:, I:l1eI"&Y rrom u..:, mil~ In her hand and ahlft 
!lin an appropt1ate amount to u..:, appropr1alC: doeplb In !.he ap
propr1aU: acctJOn of the p.nkn. 

"You may bi an 1i1ImedIa1f: __ tIonln your band or-. ~ 
In the QI.Itrtenl you are hoIdIJl&. . iIIIld M ......... u.., qWi.e mat.ter~
I'ac:tly ... II (\Qa1b1na a recipe for tUdar ..... u..,r lban .orne 
~ metaphysk:aI real. 1ioId your band out about 
ten _do. <::n::o:: QOi11PIete. juat: drop the nutrknl go the ground. 
Don' U)' to""'" It 1:leeau_11" not.h.ln&but (orm wIlhDut elld&l'. 
and Is DO io;Iqer ...-fuL At thIa point. lhr; nature $pIr11 .. ahlIt1ng 
lhr; enoerv of the .... ~ ),011 are prCI"\dInI from !.he I'orm In 
your hand and IIIIin& It .. the bax to apand the ~ ta the 
an:nmt I'IC'edetl 1ht nalure .prIt will ~1nI'U. that n:panded 
enerJY Into the ,pound In the ",opei c:oncmtr1ltkln and III tbe 
.-led depth. Ont'e \he ertoe:l'I)' .. In pIao!;. the nature s¢r11 you 
are 'ffOddn& with will .tuft the merr;y to the b'lII ~l In abort. 
by ualn& the ~ of the: nature apli1ta, you CIU1Infuae tbIny 
lOrIS of area-nd (M'I'" a _ .. ..an: mIle aro to a depth of d\~ 
Iieet. and It aU atam WIth • u-aepoon of greetUIIInd In your band..' 

Machadle ..mled happily. then pzed apIn al Ute br.auty of 
hr:r p..rden. "When youVe done. -.pend a momenl ...... !doll the 
land you ha>'eJuat baJ.anced. Noteanyclw1jjea.lfyou Kn.noth· 
Ing. don' be dlNppoln~ The dleeta. becaUK ofthc rwure of 
th .. work, may take a I'l'w ~ys or Wt'!l';k!o 10 allow or be Ii!ll. Over 
• prrlod oftJme. you wUl note a chan., In UleJAl'deQ balanct. the 
de\1c: InilnnaUon t«:clo«S. '-~ In lhe p.n1<':11 ~.ft 
togdher ~ eaaIly. You'D _ the prdm rtlytIun8 chal .... 'I'blnf;I 
thai an outsider -..kin'1 f:'II:Il notIot. wtthe ''UY tb1I:Ip a per -
8M ~ intimately with the: land wlU pIdl up hnnvd1atdy.· 

IUc:lt.aeUe explained that II !bey _nted to. Ute ""tun spirits 
rouJd euIly II.nd and _ -'lY about wUhotlt rdytnC on UL 
"'But wt -..ould ddeat the ~ of the ~ ~ nttd ... u 
much .. _ nttd them In order 10 haY!: a co c::reattve ~. 

A1tbou&h ... tun _ pe_uNI beyond tmaglnatJOn. and humanti 
are peWU ful bctfi;a~ lrJIa&Inauon. man and ... Iun:: \l)jICtbu" hold 
the ~ of many urnes tlxlr IndMdual p'/W'I:r. A potcnuaJ of 
this unIan lit the cn:iilIon of !he Eanb'. own bealInC cuuo !Iftd 
thntuib Its PrdenInC ~ around !be planet.. And the ..... u ... 
paoou 'IO'hIc:h will rw:btt '"'-zI !be prdms and utumatdy fnxa 

~. .III'l 
!.he 3f1d formed by the tlnk up vrthe prdtilli W\I be equ.Qy IMilI 
able and ~ 10 both human. and to 1lIIt\n. btt. UK 1\ ...... 
~ed by Iluman. and MIura lUllted.· 

J,IacltKIle ••• ppo...:l\ to Inaec:ttI turned out to be ... maD .... 
as txr apptOllCh 10 t'ertlltlIlnc her prdm. 'If man .. lO_tIIoe 
blD'Jl'l'lf ta !he cornm1.Ulka1loo of the Inaecta. 1\ III I:EQportanl that 
tM' ........ I.bnn .. -..... of a ptoblem, not the .. ubIun IlSelf. 
WbCi> deaJIn& wtth d'ecallC In buman. or nIIture, !he InIIeda lr1 
quetotlon ...., be conq,x:m:l or conuoUed by man with Ills ~. 
nok>CY: bul the ...... · .c 1Iaclf..ul not be dlmlnated untU Ute 1lD ' 

dertYInt rftSOII • addI cd.. In areas when: Inaecta appear 10 be 
I1OUbJo .-1.., or OUt vrconlrOll M" I you draw bull and 100II. 
at Ille Jarau' mvtronmmtal J*tIlft= lOr Ute --.-. you an: acd< 
_ I{you.wl ha>'e dIfIIc:uUy Idm~lhe rnI ptDblera. IDok at 
Jftd'dY bow the II-na an: In"" fachl& wh.Il humul or l\IUural 
bm; U>etl: lie the: tlutsyou'D need lOr the ..... e.a to Ih!: owcrall 
pI£Iurc' 

Ma<:hadJe headed lOWUda a mta1IeT drcIe. about twelYc Ittt iii 
diameter, cru.ln:1y de¥oted to _toea. 

, tw.c iJuoo' -.he _m 011. ddltalCly pIckIn& a becUe from CKJe 

of the plants and *"Uy Pladn& II onto the around. -mat In the 
garden Inaecta fundion .. qWdi: dlJf:*ldiu'a of c:omm1.Ulka1.lOn. 
lfl _. piant OT row.uddcnly ~lmed. or M!CmlnCI1 over 
~, ru open to the .ppooplalC cIcva and IlK If the plant 
ba1anI:oe Is oIf. FOl" elQUnple. I ma,y lind !.hat a partlc:uIar i"OeC buah 
Is """"red with aphld .. When I 11m. inquired. I wu InId not IG 
pank, just do the month!)' CettI.bztn& .. planned IUld that would 
n:balAnce the bu&h. And Ih true; once I'Ve done the planned 
fcnWzIng. the a~ teave the buAh wlthtn twenty Jour hours.' 

Fmm the tomalO CIrcle abc IJ10CWtd IG 1Inothu' c:lrtk: IIll«I with 
flowcn. her tone bi:c:om1Ilf, more aerIOua, ·Evcrythlnll CIU1 be go
In& alongJuet Roe In the,prom and an of a &liMen. out of no
whrrc , lhen:'a a horde of.amcthln& catlna Ihrcc roM of ""II
ttablrs. J have lcam«I thai when !hili bttpput-. _ oftUi than 
not. It Is becaUIIC thc~ bu been a .. 1(i(Iut and draml!UC: IIhlft iii 
thought, Inlmt. or- UDOtloo. either WIth the J81'dUier. or with Ibr 
ramtJy or mIUillunity oonncc:ted With the pmcn. 'A'hen 1\ COUira 

IG ungrotmded. raw. unotloaaI cncr&Y n:ln.td by hulJllliW., na 
lure ~ In the rok of at.ortJcr. Even tbDuch emotlo"al 
IIl'n'IY .. 1nYIIoIbIe. II '- no kM tangible iii Its cfloc,t on the wor1d 
of form than tneec:ta, Itea¥y nUn. or ~. 

Tbe I"ClIMX'IIiw Pu'cIandra •• ...c:cc. with IiMcc:tIi bec:ante dea.rer 
.. H" baelle~for.~OIJtdoorUlble.~_oooI

In& herb tN _~ ~1Iy In the bnoc&e. "'SInre the: bc&Jnnlnl 
of my -"''CPtun: , I haft ttthec1 ten jXlc:eo.1 of the prden bad< to 
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naum:. JlOat 011 FncraI prtndplol:. TIl bo: franIt. I d001. bo:Ik:v<e I 
haYo:: eoou tun, been Iak= up on that ~ .... 'hal rv-e '*-:rv'ld 
IS that when: an1maI and plant tnterla.oe. It Ie with It'w; IIGIto:M of 
~ Al the...,.. time I"" fdt an alt" of .... : 1m whk:h 
hun& II'oT;r the prom pwlualIy ~pate and eventually dINp
pear~. ibm I rub .... I had n:IlIOV'fId my .tUlude 01 .. • 
jl n IOWan1 the anlmaIldnpm when I chan&fd my rn1ndRt: 

and this. tn turn, clIango:d the ODIlflctM: atUtude with whlch th~ 
anlmII..l k!npIm Illterrae«! with the prden. llIey no 10...,.. had 
IG ~t b" life.. nit')' 0CIlI1d eDSl wtthln • nawral envtronlDer1t 
wIlhoul tear of n:prtaal. WhaJ."a _. It _ illIG moOon the ere 
atlon of. nc- baIallce-one tn wtUdI the quanuty and quality of 
~ __ tncreaaed IUII.I1ltOkl By tncludtn4I all memlxn 01 the 
c:ha.tn of Ilfr: ..no bdong within the ~ prdm envtronmr:nt. 
..... ~ and enhAncet tho:: quality and tntenslty 01 bie 
'-'rlJwtlhln that chain.. and wllhJn the erMl"OrImmt .. a wbak:. -

Mad\adIIe .• dcKrtpUon of """ IIhI: h&ncfke the CP, ... ., warm. ._pertIapa. and a:naInIy k2nder. !ban Iur1nl them tnlD M:%I •• I 

uapa. ho.ew::r appoallnc the bait and ~ the death. 
"Wbenmy~ bo ......... ~.and~lp"OUtL· 

aid Ma<::badk:. -tva ...... Ma'"\ly &nre.Ied wtth .................... 
common prab/eIIln the NS. I oonn.,euld wt\h the De\ .. 01 the 
C-....... 'MImI and announIIt'd I wtItw:d ID poe _ pIanJ. I'll the 

"'........ m ('Pd of each of the !"our .".... 10 the cabbqe .01 _. and I n:. 
~ lhIIl the ~ n:rroov.:: thnnaetva rroa. all the othr:r 
pIanU. except for the "ur which I had dtalgnaml.-

Macbvlk smiled hoIoppdy: -n.: I1eI<lIDOl"lllni aU the pianlll ID 
!be four f"O'A'S wen: dEan of c.bbqie --. ... u.:eJll for the lint 
ptant lit thf: end 01 e.c:h row. What .. rprtacd me __ the 
.-.urn of ca~ .01 n .. on the end plan ... Each had only the 
number of"WOml5n could Cl:IInfOn.IbIy IUpport: the nat Nod aim. 
ply cttupp""red! BIrIia. ~ and ~ othn" creatuza, bad 
bet:n r.,.l1ng on the lbund!lrlt c. .... V ........ and the plana 
.rre ldlto cooUnue thdr p-owth wtthout mINlnC I belt. In leN 
than ~ days the ..... ed pWus Nod "healed: a.tna no Ides 
.. lbdr Io:a¥ea; and by lete IUmmer __ the ~ted plillnt 
hid ronued • pel fect lour pound hmII.-

A taU)'OWII man wtth • thin ITO'II"""" and the &mOl: aprn
.,.. of. penon who tara. for _hit he: dDca. came ......... up 
the path frun the ~ • quaner mIk: away. It _~. ex 
l'IIulls1: semI.nIriII. who had a;tYen up the dotIt to It¥"II: and WOf"t; 
-.rtth. Mac:hw1k:: "ibl:n.juM U IlUrc:ameropbqan to~ - sbo: 
went. on. waotn& 10 him 10 join 1.11. -u ...... ttllCUd-.......,t Is 
the .... d by JI~ beellel. 1bey lie the poDm IDd ckmoI· 
Iebed the aIlk. But ~ on myNd< wlih I.he ~ WOIo-. I 
okdded to COJltaCll.he Deva 01 the ~ "Beetle. Mud!. to my 
_M\'!ltunmt, I tCll¥'!hed Into an eno::rtf that J t1lII 0D.Iy deat:rtbe 
.. that of I blttenrl clilld. It _ an ~ner&'t' or deal. of bo:ln& 
bo:aten Into submt$alon.. Yet It aUD had m~ III with It anaerl.lld 
a manlc desire to fl&ht lOr 1t.1tk. I ..... told by the devI that wb;at 
I _ exper\o::nc:tn,& _ not deW! but I.he lIU'lICIOUIIneSI oll.he 
Japaneae beetk: Iw:lr. So 'sImply Qked lhIIt Ihe beetle ~ 
Pen:landn s, I Mnctualy and Invtted It to JOIn u. ao that It eould 
bo:gIn 10 heal. I '\.lIed that '"' would not d ...... III" destroy I.he 
'-t1ca. To..eal tht: bIupIn. I promIled 10 !tiM: wUUOWftl I s~ 
dfk: -.n:a oftaJI arua that ...... .-...mIt ortho: beetle. 

"The SUlI was ~I onto tho: ereIIt of the Blue RIdge. cutlnf. 
....... conl ah.,.,..,... froou the ~ thlt reao::hed ahnoIt to tho: 
Ii\V"drn wh1Ie the !rat of the eYmln& -nc.w. dartc:d after Inaecu 
In the IUUber tight. -, Iddn:Med the "'ue of the com: said 
MVhldle. -.UD hopIrlg to -"'-ar IIOme.. I clt<:1do;d to try to f1llac 
the vlbnUon of the lndIvIdual.talb. PeI"hIpt the eara would BlI 
out dQp!tc the JI.pIlI1ete bee\k. I .pent three &.yr. putUn,t my 
hancIe on eacb atalk and kMnt tl. Al tho: end 01 thta: .s.y.. I.he 
nature Imdttg 'M ts had !tad I:IVJUCb of th\I; n001lD_ and I .... 
~ to ~ the com patdl and DDI rHUm untU further uoafterl. 

and Qlture tp\rUI do not respond 10 W'baI. they r:all .-y. 
KnIimn1ta1 kM:. 'T1">dr kM: Ie 01 tICUon and ~. the kIr.t 
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tbr!y ~ from us. ' 

CIarenc:e _l1ed with evldenl ..uMaetlon. 'Tor t.hr« .......... lib., 
lIlayed away from the com I*tclt, untU one mornlIl!I she ..... told 
IIhe muld mum.. ~eu(lrcom had filled out-nDt fully, only 
balf, She ... told It ..... all that wu 11! ~.." l<I Ib!d the bIrd& A 

later pI&mtn&.. not d.m."'" by the beeUea. would be Wr O\IrQ_ 

du.ne ~, A month later II mIItu/til., un\OUcl>fd.. • 't _\hi: _with III)' _,' MachaelIe.vkd 1bebeeUeo 
would take _ or rwv Iki.aa on a buah and Ieaft the other ten 
... me. AIU:r watcb!nC thla p. year attU' year, I h&'fe ~ 
abk: 10 c:hanp my amUlde aboul 00,. from fofo."", on .. 1J/u 
lheyat\Kk. or_.un. or~or cIeetroy, 10 b:u&tnfI on the 
gift eadllnaect oI'I'en 10 the countIeM OCher memllm of the pr --.",., In tum. has ~ moe \I) aee the tnaa:I$' r1,gIn 10 lit 
pan of the plant Idlcdwl, II may.aund odd, I'm~, but I aet: 
tile m.ccuo .. not only an Intrtral pan of lhe ~rmnxwx:nt. but 
abo .. pan of the prdm CRpI. I enrouraae thdr br:alth and 
_1branqoo .. I 'OIi'OUId art)'\.hIn8 da~ tn the prom.. And I look to the 
pnkn l<I maw \(lit and .... pport a balanced and full popuIalIon 
of ~ wtUdI. In tum. hdp. lO .... pport the 0\"eR1l11k of thai. 
envtrt.:moent.. I .... told. for IrlllIantt. to plant COIItmar}' In the 
hefb rtng. • hefb I penonaUy do u.oIulely nothln& with. though 
I'Ve beard II Is uaed br medicinal ICU, Each year I du~ 1im1I-
1& It.. and early ~ sprIn& II btuNDe, completely CIO'Ier'e:I. 'IItth a 
bOlIon aphid&. Aboul , week \atd', almoat the _ numbU' 01 
IacIybup appear In the c:oatmaJ)", Not tone afttr thai. ~ are no 
aphlde, and the lady'bup ba_~ ac:alt~ about the prdnL ThI: 
COIIt:tnar)' In the f!rtmandra prden Is obvknuII)' In~ .. a bJeedb,. ground for \ad)'bu4:8,. 

Mkhadlt--UkI! thai HnalU\~ and utonIllhlnal)' ~ ... te Scot. 
R QclMc (rombIt:. betld' Imown .. RoI:'. Ii1end of ~'Indbom. and 
pas._of.lIbrary ofarcana In Edtnburah WOO'thy ofbetng tbe 
reInCaIniltlOrl olQueal p:I'ubeth', wtzardIy aIItr'OioFr. JOhn [)ee.

dcacrIbee.nak1n(I 00il1llCt wlm the ~I Oad PIIn. M ruIU' of all 
tile _ture .prtta. he OOIWt~ to he<" ... IIhe unc\r:nlUlod 11, tbltl 
the 0\'C<1'1<IlnC tnlU1l of I.Il)' p.n\c'n 1$ La be of ~. """\VItboul 
1iCfVk:e: ..... them ' .. ' ~-"'ldbtnoneedlOtmtitsuclo 
an cnvtronraenL PnorIO~. the .. dellel Is d.rr"\1Ce" be 
_ ..... 10 .... the pnlero intO form In baIanc:e, Dur1rIS uu. po: 
Ilod, the prdm II!m'a h_1n return by ~Uo& an awIron 
mo::r>l ~ 5blfta and ht&IIo all It louct.. and enfolds. "Ible Is 
uue heaH .... ~ But the pTda"I', full c:q.o::tty to HrVe be 
gIn& -wtm the haneeL At this point.. the human ~ 
tbo'"ou«b ~ and I ............ the tull I1O\IIOrI 01 ecrvtn& on aD 
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~ And the poonnerahJp that was hi .Dtd fro", !.Ix ~ lostanl 
tIC ~ 1001 upon the pianel I!! eo:kbrated by man and "'1,,", oro 
III \CYdS. n.:- humar.whoW'Olto; with nalun! In the apIo1tofto
~tMI)' have acknowJedttd and lua:eMfully OOllOt1$tl1Ilcd 1he 
link thq have with the ""'un! woo1d both phyak:ally and 'pb1IU
allY. and ... rure has ~ til kind by poWudna IDod and 
rue! for the ph)'aIcIllUppon ol\hl: Inun&n apIrIl on the pIanet.' 

In unIson. sa,.1 N'ehaeUt:, and " , partlrll abol. the 
~tIn& De¥a of !.Ix ~ p,rdm. the ~ oItbc SoU. 
and Pan all U>kt her thai In ordu br znJJ\ to 1It~. ~ 
~. mentally. and ,pb1Iualb' 'l.Ippo;1ieCI. .. he ~ Into 
the~ •. be must. In ~ WIth ... tun! ....... to--
wan:lfuD. ........... I~, 

;be ...... _ doom .. we t i"'d br the 00... MachaeIII: -'k.aI 
at...c1a1o:Mty. sI>cJooo1nC the WIlY. IhouIhIluBy Io:k~ a pdIbk with 
ba" Mndal. 'Tbey"le mtl. \hi: naol!J~ apb1a.' abe II&Id quletly. 
'ADd they may take IIiUl)' IbrmI: bul one IhlnI they __ aJ't.. 

~ no:ver CUIe. Tbqr aet:k , eo--trnll¥t pwtnerahlp with hu 
-. and they ~ In the pomlOn to IIDClq)I no leu.. ' 



Epilogue 

~ 

... late· afternoon ..... -
On~ 

~ e.n bat _ rrom a c.d1 ph" -1lh, Ph.D. IUrom eo< 

". 

F.picp SIS 
~ntal K:lenust. Zdenek RIr;:IIUk. pc 11011 01 u,., IrIlCrnII 
ikJP8.l AAodaUon ror ~U'Onk ftc,KlU'Ch. whIch, dQpllc 
IJIJftIOd C:Ir:c~ .tI1Ctufft. he had I1WU1II8Cd 10 rC>lmd In .-. 

In PngUe:. Rejdlll-wbo bttlewu II 1& only modem KlmU8c 
ooasptdolltatJon Ihill 1& bJocldnt new InveMlptloN InIO ~ 
oF1....-1 human abIl1l.1Nand u/1UMd mmtal .!S;t.ea .,fIden 
ttaIIY tai:ormcd .. Ihill the DI6d In Mt«»w __ harboo1o:!& the 
P ... 01, ~ powo!7 10 Increue the pvwth 01 plant&. 
"ti ts time: he told ... "to kook dcCiK' Into thfnp wbldI mI&b' 
hdp P""Il* come InIO batmony wllh the biIItT world around UIl. 
., c:obtn: wUh IMn& pi" I .. \.her than"..... ~ malter. CiQ 

10 ~ Andr1ankin. IIhtnII _ $ow po 1 mlCM .-It.YOU In his 
shop. 111 call to "'0' you're COIDJnC.-

In !he DI.dd oI!Icc. baIf. ~ 01 Ancto1anIo:in', roDa ........ CIn 
..ere iilliInI around , oo.odo_ • .-yIe table at the fool of bb 
deI;IL 1bey Indudcd a1"flWlC and ~ bo1llWil ma1lI and 
~ "wttlI.-1Ud. - AndrI!I So tid ... 

Hal f addrUI1n, 01. half addrc .. ln, hll collaboB.or •. 
Azodo1ankIn cleared bls tb.roM.:. -our dI'ort. ben- ,...y come 10 an 
end al any momcr>t. We could be c~ oo.n any da9'. ~'bal_ 
.... dolnC b alkn to I system bull! up 0I'ft u,., yurs.. Our IT 
.arch til • tbom In u,., Mdc 01 aenloI' K:lenuk oIJIdala. who lao:!« 
opori II . It bat. as nonpr!)(h>cUYc; . 1 wcne. IS out.nc.hl l1om
""'Y .• 

WIth uu. warntn&- the -.nbled company f'OK and trooped 
0111 10 ILnI;Jthcr Iltgbt of.!ah lhal led 10 • cSarlo. con1dor and • 
half-ope~ door. Croasl", III ihn.hold "'" clltem! • h1ab-
0i'IlInged room. 1lO ~ than len ftt aqulll'!: • ....rrused with «rI\Y 
llIclu:t\ng ahiKIows alii by the II&hI 01 two .mAlI 1Iptn.. An am
millie trace of InanK. burnlna IO~ In • hlcklcn corner or 
ClCOIa . wafted inlO!he aurroundlnp 10 mil< with the aonoroua 
tones ol .... a ~ ib"elln 0rth0d0II cliureh choir broadcast 
frwo:o . large black'!enG cuteUt .","",dei . 

On a low .,... tabk next 10 Ilbrn-aeel d h'an III,y , hea¥y b!adt. 
bound RuMIin IBnaIallon of the H04I8IbIeprtnted In the Soviet 
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Union In 1983. HanCJn& on all (our wal1f, wer<= IcOns dq>Iet1n,j! 
ChrIe;t.lhI: V1l]p.n Molher. and sainte from tbo RlI .... n Orthodo:u; -III. IlrPt ~l, It rett III If we had bern trarwported by _ 
WdlaIan time IUIIdIIne t.:k IntO tho: nineteenth DmIUl')l. In tho: 
gkIcIIII of the etf'aI18e ~ IIeUInj. II 'WOUld not hIM: '-"' 
surprtI&n& 10 ..,at the hullt 0/ a blac;l!.beatded ~ 
primtln oantmlplatlon 0/ ~ bl"\!¥lUy. 

I......" 0/....,. da'gfInan. _1OUnd • petlllt and atttac:t.l>'e tude 
.....wI _tad at a ematl daIr. ao_ from tbe dcIorny. her f!Y'"8 
III orknWly alPnletl && thoee 0/ ber ob¥IatJ8ly TllrW' bebeats. 
who _ hIM: pw: bPdII; pethepe .. fer .. the: baldee ofBatu 
Khan and !be ~ _,_ thaI 8\Io'tpt rn,m tho: Inner reacbee of 

tbe Gab! DnIrrt all the WJII1 to the pIN or KnkDw, 
, ..... , 10 Ir\U'IIdu(e you." MId aert:.In, ~ hIa __ "to 

our cb;armlrta rolIp ..... UX'. AIla K • .oo:IryMhIwa. one or our n .... 
taloIntad ~ and a lifted natural. btakr," 

'Tbe tILIe~, another ScMet ~ do:8oee. more 
&CICllfllU1y than lie \oVe8tem oqu!valwt. ~ IW}' pmICIJt en, 
dowed with esP, 

RqW< had ~ ua about an ~ MIOWl. 
aomehow~ IOAndoianlr.tn'.dJon. who be MId had been 
iIund. under !he PU1rteet otndaI testmc. 10 ~ abIt to I'lI18e !be 
han'eIIt fIIuree I't:Ir<'Cl1llln BeId crope by O\-~ 100 puol::m u--r:: 
normaL all'r::ctIn& Ihtm Ln_,...,. ~lyby her "prmencc"---b\ 
tbeatendr::d. fI&uno.~, ra1her than thena' IOwu. matrrIal_ 
or thai word. 

"" our poup m1llod .bout!.he room, the l11uletl cin1l'rll mUSIC 
was cIJ'o\IIned by a cacophony of Ra'!:nU anlmatod ~ 
taIdn& plPIee III orre. makln& It difficuU for. ~~, who mlgbt 
normally havoe £o.Ilowtd • III. Ru!lllIM ur.hl.ngl!. between tWG 
partIeII.. 1.0 make much _ oralilhe hubbub. 

It was then thai ""I: noUo:od huac 'Praya of ~I end U1t1Cak 
aJftxui 10 the waI.I$ 01' IIt&i1dIni In uma around tho: room, thelr 
dr1Ul heads bu~ wtth pten graln. Iota-! in -.-e ~ 
""'..,.. end tbo .n n=matna or meadow plante. 

"'Whr !be pniutLIon oIlVft1rl?" we aaked. 
AooIlecttve..mk rlppkd ttIrouCh!.he room. " lJIan cample of 

A!1a'. !n<ndlbIe. poooon' 10 ~ .nd aUmuiat" toeeds ~ 
J*ntlni-' aaId Andn:I aert:.In, 't 1JU1Iy I.1ICi tbt::Ir JVO""lb-• 

BIt by bit It ..... e:qJIalned 10 ua wllet AlIa t:OUkI IIOOCIPlplleh. A 
&Ihd thcrapeut. 01' newn.l twakr, her paWel. wet'!: not .. pubII 
d....:I _ thoeeofDJunal:J1u.ptulMll-t1:pUtod 10 hlwecttendcd 
the IMs al audI falltnC ScwIo!t k ..... u DIr'eIhncv and CbemttIIr.o. 
_muetng in the pi_ qWte a lOrt~t ~ «Ir\SIda'od 

---. - '" 
"WMn did you ~}'O'UJ' hr::allni ~?" ....., eakoed Alla. 
"About ten:rears qo: lobe replied. "And II happeiCd ~ by 

ct>enCe- My father had an Incw'abIe w.- PI !Pled WIlli kM 
bIDOd pi 'II'!: and '* dreulatJon. One day, to his '-tw. be 
IOund he 0DUldn't -ut. I eUd 10 hlm: 1leddy, Itl me rna ",.. 
your Iep,' thou&h 1 really didn't knoot-.m.l 111 •• '11" ...... IJuPt 
JDOVed my handp tM:I" hla _ and 1lIII1rOuPo' ltgIu be Ato- OI!. 

hIS bod ruu:r cIothul 
"Only' h a«U1d$ hPd aooe by"Wbr::n he adIllmcd: 'ADa. my 

biood feels ... If h '. ruehIn& alone 10 k£q> up wtth JOUr band&.' 
This ... the Ilrst ttme iIn)'VnC had .. ..,.W'd I ... ado.cd wtIh 
• ~ped.l skID. • 

A .ed< fIE this trtalmtnt and her fatbn' .... bI!: to taltc lone 
~ 10 four hour walb WIth hIa p-anddPUlbter-

-h wasn't al1lhat eM)': AlIa cautlOnt(l "You can't th1nl< alit .. 
• maddnetIke pi'", '!hat tume on and otrwttba .... tch.l Jr;no.o 
a lot .bout mechlnes. WhnIlwujuPt OUt o/hlah PdIooI.. lwu 
~ wttb a Ir.lnd of Inner dl" , .lefAetJor, about my ~ In 
Ilk, my..,1UOI1 iJt"~hrrr on the plenet.lwu torment«! by 
!he cmrall qutlIUorl: Wh.t Ie our buman ta.lIInC 

"SInte na IlnIIwtr t:amt, I foIkr'ed a r-lli 0/ leU! ~ntt 
and emeroi a meta!, WOi kli" tr1Iode 1IChooI. &J1Iduetlng u a mill' 
tn& machine opeTPto:r, I loved worIr.lna WIth !roo and other mtt
alL My f'aYOl1lc ameD was the meclJJne thop; my fa-.-otlte nalee 
thaI of madt1nely: lnkmal to many people. It ... musll; to my 
ears. " AI1a turned her l\andI. !hie way and lbIl. 

'When I ..... trelllln& my father he would ilClmellme. PQy; 70-
day, my child. your Iw1dt are ntM work1nf,: 

IbllI ""...ed me 10 rdlecl upon what my mother hed!.Old me 
when I ...... tlIl email 'Whenever you're ~ with • probkm.' 
iIhe had aaid. 'yo" muat ~a Ita POluUOn not OUtaldo:, but In
Idde, yourxlf: My mothet' WU • I'!:t1W'Ir.able indMd"a1, • r.,.J 
eunbeam. When ebe came 1n1O. room, Pbc: .. UDtd 1.0 light II up 
_If &he ""'"' • 1iunp. Another thU" Pbc: told me thaI came b&cIr. 
1.0 me whllo: I ..... tlUlln& my falherwu:"NI:\"tI' IalIr. 1.0 III\)'tJOdy 
or do PII)'thtn& when In a bid mood. If you ~ • boncbt.. for 
tneuu-.c.., when you'.., (r::c:1ln& out of eorta. the bancht .w be pol 
POnouI 10 thoo!oe who eIIt It.' 

"So, thInIdn& about why my hands .\ tlmrs ~ unable 10 
belp my father' ... I bepn to tool!. InPIde 1II)'IIdfb- an ~ 
..won, I b.md thm wbene.-er IIrICtul£IId in cheap ,...Ip or JPft 
~ to anaer, my band&. .. my father pul II. 'IIopptd WOi1<Jn&.' I 
~ that nature hcnoo:lf noI8bt be W\ae enllUlb 10 ebut do:nm 
1Obatcva' my handp ~ emhu..., Ieet tbe poooow, modulalrd by 
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bad or baK ft!dlnca. be I~ or harmful 

1 began to undcnIa.nd _ 0QrWd0u:IIy that I _ rspon 
SIble fOl" Ill}' ~ wont 'POkm 01" adbl taken. U wdl U roc u", 
comtqUCIlCal 01 ~ uuona and tbouahta. TO wall< that ""' 
path ... ~ ~ btnU8e It requITed blamln& onc8clC lOr 
many thlngI..m not '*'lIlt the blame ott onto othen. I ... Ihat 
motNIIllon ... audal. Ita I pro&l 1 In heaIJn&. I \lIlden(ood 
that the P"lIft I _ aed<InI- qulle dJfJemu. &om the one U8U 
ally ddlncd by that IrnD: .., I took 110 money lOr I1lJ healln&. 

\\ ( 

__ ~_"""",,_ .. p..fII_""_fII __ ond _ , .. -.~ .. -
"And I mnembered aun atlOlher thin&' Ol)i mother UICd to ear: 

·Fo...,1 anythln& you"ve eYer dom' out at duqj. All that ill under· 
IAI=I OUt at a _ of obIlptlon brtnp only Iw"m.. Only IhlnCB 
dane out 01 laue IIeI"\'t: the IJC*It\"e and the (IOOd..' 

-nus led me to atop dlaafrnlnaUnj amana people. JudiInI 
whetbrI" Ilwy ~ ·aood· 01" "t.d.. AlIIdnda ol ranatkabIe IhlnCB 
bepn to happen when I Maned to deal with pr:op&e WlllIooul JliIIM"" 
In& value p~ on man. When aiel!. pC!OpIr: _ to I1lJ 01· 
Ike I treu them ~t letting...,. ... _oee:tml aUltude IDWVd 
thnD get In the way." 

Ita a baMc ~tlgn fOr the dm!ir, 'W'i'U 01 her talmt.. AlIa 
quoted the IlIfted ScMet t.bIktn:n .. 'II11ter"5e ....... MatabaIl: -what 
eYer ill toucbrd .".. hulllM hand ill enotJ1Iad . .. IfWumlnrd. by 
the iMnC ~ 01 the po ~ toudIInt; tL" 

'llIIa led AlIa to put bel" jAiwua tntoon:llnary atmpk...tlMa.ncoel 

EfoIoopr m 
..,.ell _. _la. oil. or cotton YOOI. whIch touId be eaatIy tufted 
..,d pwt • ckalmi ahape. And .a her ltail.lnml beo;:amco known 
.. the VMV mW>od.. lOr the ftrst ioetw-. In the ~ WO<tIa 
&xdn. maa/D. and ~ Pl\lkJlta ~1I.ln& auccor would I!n1d her 
~ eampk,.... of 011 or water f)O" eraun and then __ u....a as 
~ iJr their (*"Ueular ....u.1tIeL 

"CUI you explain: aaked Be,o:h .. '"'wtIat gJ;a on 1n}'OUr tiilnd 
.. J'Ol' uu.1 thJs W thai. Mmple?" 

l.ookIn& ftrat III him. then at .. AlIIo meuun:d her 'III'OTIiII: '"One 
of t.bt thInp 10 II¥Oid ta IIIlf ooneem wilt! reauIta. Of" worry about 
!hi: futW"e. 1 """,,_10 ~ \bIIt woelDUalltw: In the PCSU'L 
~ I 1Wt. bow I am. al any jJtOU"I ilIOilltilL dctennInca what will 
"PP"" to me lata" on. SO marv people ~ taughltO WI)I"1)' about 
.tIal1liqr IDIII MOil., thai tbtJ IO:trItet tlityalrutdy ~baAA'''''' 
that 1hry aiIIl ••• r1gbi now! How ,*Ie:at It ill iJr peopk 10 think. 
.. LI:w:y do. ·tr I ~ • jJtOU"I potnL thrn IUt:b and ..uch will 
happen.' When tbo:y "'*,,1 notlona tnto the futu .... boul how 
Uity ahould be. they are eddoon happy. or fult\IIr(I tn tire. 

-when I am tmlltn& ~ OI" ... -o.w..u. IlKtmItlO fll}'3Clfl 
don't reaDy blQI.II anylhin&. ] j\lat ioet ZQ)'K1f ~ ... ~ •. thla mo
-=. I don' t atn>q)e to.llnd the ~t appto.cb 10 thla or that 
PO'501l. to ~ whallO ~ or noIlO~. IJUalll}' to be r:alm 
ItiId rt:ac:h _ harmooay with the won:! and tts t.e.ulY. Moet oru .. 
IIt'I"U" !OU;ip 10 8I:t: thle t.e.ut;y. We IiIiUIIlt br a:taktn& ~l amounts 
10. dru&otour I/Yt:a.lJ:Ie ahouId ~Jou. Wben I am auffuaed with 
joy. bear Ita voku; In illY titan.. If I Ihe"n thai I know I ~ belp 
people. ~ them ~ that wIlIlut a k>nC umc.." 

At that iI10IIIent AlI;t .... Inttn'UJlted with a lilli' If\e9bfme call. 
Her~. ~Iy .udlble ....... drowned OUt br t'M"I or Ihn:e O\het 
rorn~ ta1t:lnC place elmultaneouaJy: .a WI: muid 11<11 catch 
wtw" $he _ ~ auL when abe buna up. 8eftdn ucpl&lned 
\hilI""" III caP"l>k orlnllUn( 'Willer. 011 . or o::otton.-I WI'"I" lhe 
t*pbortt. no matter what the d1ll18nOC. 

"tn upo:tbntnte: AId Bc;l(zhl . "W"\I have found thai dtsranoe 
.... .sn·t mal:U'r In ~ ~L If a like a ~Ir:ea Telephone. She he: 
~1l~1InlI.and.. tn \hal ~ tt becomes hIgb)y 
ImporUuil thai Wte 'tW8' IlIIe ho:r reaponellilll", with Ifprd 10 her ......... 

AlIa. It .... eqIIalned 10 ua. 110 ....... thai II Ia IhttJu&h "mood' 
thai IIilf jKlMA" ... ~ and tI'"IlIWIlltttna illatIOn. etlher 
altrW:U ..... rtjeda othen. """" b1c1l. In bel" worda. Ie 10 '1lnd onr
..,If: 10 '1eIlrn 10 .tt .... ct.: h Ie bel" belidthat thla kind olunder
atancftnt can _ only throu.&h action. or ~ ~ Ak:to:: 
1'odoUnttk)I. n bokb that the wortd _n far 100 much time In 
amdsm. whlcb d«a 110 aood becauK It mm:1y ~ tho!! 01· 



llII _"' .... SoI 
Isdnf, ~ A<DDn. (II' 1mpI.IJ8e ... the Uy. noc only In ~ 
phyabl.. but In tho!: mmtallGllle, beau .. ~ external to 
our bdng .. only & pra:f«:don of ~~ To AlIa. ttwn:. 
Jon<. whatever .. reel aboot the work .. In anmelf. 

]t ..... 8fttln& late. Luo1n& AlJ&'a blUe lair. _ .. "' •• ot!rd to 
Andrtank!n·aCll'!loe. ~ be Iaa~ at U111O/Ith & k1nd atlftrulf 
to aaI<: "Well what do)'Ou IIlUe 01 our aw1et'l" 

"1iavt: )'001 &n)'lhln& In the ...,. 01 real an.eatauan. tor Ibaoe 
o:ztrw>l'dbwy Iieau?" _ u.kat. "~ from dtrecun 01 the 
far'a>t ... ..tIlch thfy took pace, ckaammlaUon ~ and ...aled 
by ~ th!rd.peny ~. '<"'Ith t'cureto ahcJwIt>C the (:I[ 
tcnl of ~ clalmed?" "Of count: MJd Andttankin; "and 
_1I get lhfm myGU." 

Back ... the twftlly thlrd tIaor vi vur II&rIt C'oIImcIa Hold, _ 
plied out at the -.1n& alumlnum ~ 01& tIICka ... Its 
way to & ~manument ID Kanatanl1n Ttlalkovsky. lint RUlI 
alan to ba\~ danId to think abouL In akme Wl)1it an. extraterns 
trial tnvd, in the rIInCtCelth emtuty lit & ume wben his ...... pa 
trIata con_ten-oct his vIIIIorI nothln& 100ni than lamuy_ Was the 
Otdel. _ wondered. t::xpItio1n& a new I'rontkr 01 mental apace? 
Would bard. eut.Wlt!aIl~d data be Ion.hconllni on Ana'a tJttraor 
dInaly poAU.? 

1be ttrne was f!U'WnI)' I1pe ror .udl cndea..,..., WIth So\1et 
~ In a dIaaMroUII _te ... author'llatMly l'q)OI'ted by 
the Ruu"n l.gJkultu~ Zhorca A. Med\~ In ..... Sov6ef All
"""""'-. 

In ow- hoteL •• ~~,~~~ ran,a. and It ...... 6cn:dn wanting to 
knQw If he with _thin, Intc:rntinlto ahow 

"""""""'~ 
eaally •• • ... Ie on tht:: COI'lICr of 
Amcrtc:a. but aD I"W'e In the SovIet 

Moec:ow. a eopyIrIA machine. 
paae ala d.trd Dea:mber. 1986. 

Method .. ~rl(lrmed by A.A. -

Ef*II... DI 
~shoYa I)l'I tho!: Growth 01 BroIler Chlckuw.· The _k had 
taUn platt al the Y.I.:. 0&erm1nalty Slale Farm (~. &1ar&e 
tJrOI}rr pn>ducdon openUon In the ~ of Mlmoye near the 
dI)' at SIml'U"tIpDIIn the Ct1meau ~ula. 

When ..., did ask Alla how thIa '"'"' with chlcltms had ~ to 
puA. she replied that It had bqun .. the retoult oIa fortullDUA 
contM:t wtth a b Ulitl alr forre ptIot who ... d leamed about her 
,"",anent 01 & small flock 01 .,.. chlcka o ... ed by a peasant 
..oman. Stncken wtth au tn~ dlxue that usuaUy JlII)IOea 
fatal an the peasant .. bIrds ... ~ and thrtved. thanb to AlIa·. 
n"n\o;uationL 

"Moat people don't ~: MJd AlIa. "'thaI dlkkma apedaIty 
bttd to prod\x'e bmdlo:I" meat ~ -u ayMeu>a beca_ all1nAle 
cbaractuWlir; ... bn!d Into them al the e>:JOIUl8t 01 ocher aspects 01 ---Wbrn the I!:I: fIItr mentil:lned Alla'a reat to the ~ 01 the 
rx. DornhIns&y Stale Farm, be InIr1ted ba- to come ck:Mn from 
Mo/Ia7w" and run _ eaptitUknu. 

Albt.1Ound nDl.JuSI& ram. but au aeeoct.ted ldenttllc raeareh 
trwIrute . "Had Ilmown thai In~: abe adlnltted to us.. "1 
pmbably waWdn't have botJ'Ioertd to ao because I .... a~ that 
_ JAuk ttMalldenUat:a. ~ t&nnera, simply can't atom
Kh anythln& that dot:an't It InIO the hrrIeworIt 01 thelt" Ilmtted 
bdle&.. And ..:0 It .... ; bul only at f\re;t. When the tnatltute dIree
!til" called hili staff togW>t:r and I bqau to V<pIaIn .... t I did with 
='i'«'t '" IrHting watC!'l" and the Idnd 01 dreeta such water could 
prtIdu(:<: In chkkena, one at the """'" IdenUsta bqiu1 openly 
lind rnocklngIy '" Iau&b In III)' P"'tIt:flCe .. II all ] had NJd was no 
mom than a rnzy Job. And ( heard O'Iheni muttertn& that thelT 
dtr-r;c,tor musl h,a"" 10.11 hIIo Ullnd 10 become 1nYoJ\~ with auch a 
scbeme." 

NOI gMn& In to any tn1tallon. and Mitkln& to her ,w,.. Alla 
sald .m dliCkd the ldentbl.l with the atateruent thaI ehe had 
bem tau&ht that true d<pelbDentallldtncc ~ rqIln:I nep' 
ttve rHWl.I .. PO\mtl&lly .. Important .. poaIUve ones. ~ 
they afnid. abe hlntrd, '" repeal t:&pUlwulla that had ~~ ...... .........., 

Her t::haJlen&e mtueed them 10 aIImee. It .... 1IjI1ftd that abe 
be aJlooiord III tnat water lOr a.u tm tbn" .. nd bIrda. BUI Ute 
blJ&e number..:o appalled her abe aaIced If It UJUkI be reduced to 
one (II' two hunc1red. II was then the tum 01 the dIIcl<e:n "P"1"\' 
lata to aaIt If It might not be she who .... afraid, 

"1t _ only .lallK _ my JIIU1. a moo.UCOltary _almHa: NJd 
AlIa. "1 a-lhat by III*C IhI:n: 10 do au apertmmt It ~ be 
dane. no malin" Ute rondIliOnL Mather NlltuTt never gn-n1lllY 01 
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lU s..:....dorSai 
UII any ~ thaII ..., can do. And It bad IIho'ays !)em my beIkf 
thai one IIbNId work on any taU. .. \.I:Iou.ih II ""!1"e the lui thtn& 
Idlto MXQ1Ipllab to we. -
~ resul18 ~ amull'\I. In \he: monO>. or January and Fro 

ntaf)' or 1986. one· to ae.-m.day'i3k1 brollcr chkb of a "OabnHl 
_" that drank only _I .... Il'\'a1rd by ....n. ~'dy pinal 
tbrft.and-a·halft0n8 man: than a .rm,tar group of coruroI dDck:s 
tha.tdranl<ordlnarywater,~, the~talcluo:lr. 
c:ne ale aboul IS pecenl ~ feed. 

Dur1nC her viall In the CrIrtJra, ....n. abo .... an o:perunent <XI 

the hatchability ol e8P Momd b- pe IOd:II of up 10 twcnty~ 
daYli aftI'r l.Iytna bdore being Inuoduo.xd Into In<:ubatorll, Ibe 
Ionga' the ~ pI:I1Od.. the IDOI'r: the ~ty Indu:d>:opptd. 
lbe apt:. bMl'ltal <'&Po 0I"er IIftten tbc:>l.and In number, -.., 
PUIInIO omlaJners..tth.1ayrr 01 (XIllf)fl wool. spedalJy treatm 
by AlIa. O(J\wtna rM:h 1a,yt!I" or It. 1bt' hittchablUty Index ro.e 
ilr ega.1DR!d JeVCn da,ya by 2 puttnt. fourtee1 days by 5.7 
pe.cent. and twoenty-'<lne daya by. buce 21.9 pe .. :t"t. lbe "". 
pertmmt thII!rri)re o:ondUll\-e1y proved the ~118 of AlIa' . 
~ In ildghtrn1n& the sun1val ol cl1kken embryo&. II abo 
raWd ~UQn Bbout wb.etho:t- u In the cue of hII!r human 
pllien~ .... =hant:Ing the lmmunoe-ddi:n5e systmI8 otthe ....... 

""Ilw: ......, methI'Id _later ueed to J.nc:ftue the pno:tte:rVatkJu 
ol noewIy pklim ripe Iomatoes. - Alla aald proudly. 1b.I1 jJll me to 
thtnIr.1nf: about the vqetaI world. I wantm to see If I eould be 
dJ~ In thai domain, I was e1a1ll!d by the resuitA obta1nt:d on 
We chlc;ke .. and ~ II 10 my f'lYnd ..00 dbw:ts • larJIe 
-.rtcullunl In.UII,II1t In Slmferopol not (;u- .way from the 
DzI!nh1rvJI<y farm. I &aid 10 hJm: V\lldImtt N!Ju)~, why don't 
..., sI,gn an ~_ to upohie.l.-Ith planta7 And 1InaUy. an 
-e« ..... !1 ..... BIgned bet.cu, Ills InNllute and our depanmenL 

'Bul then • '!.nln&e IhIlIC ~ned. DI.Irtn& the alunte ot!he 
nen year • .men we ran Into each ol.hll!r ~ral tIme8. he aemled 
to ba.-r toWIy brJotten !hat he'd I!Igned an &lJtultml .uh • 
bnonch of the U.S.S .R Academy of Sdmt:u. T1x truth I 'III'OI'11Xd 
OUI ofhlm 'NilIJ thAI he ream:! what hllll!dentlflc u!lOelatell_uId 
Ny about my piopueat U¢' 1men18 and U1ed 10 make up for uw. 
by pI"I)II1IaIng thai he would run them by ~. In pnvalll!. In 
~ The acad(my eould baOO( ~ b.lm lOr brnch of contract. • 

Later, on a vIAll to MOIoOow. the _ director caIIecI AlIa to 
Pl&I<e .. ~ and 10 uk If be could I>r1nI 0Yn" to be.- of!Ice • 
&1end, V.s. ....... Idov. who tumed out to be the man&IIlI"" or the 
SerpuI<bQv Stall: Farm near PUIohcIuno III the M.- D\aIJ1I;t. 
Far fnxD havtn& any quahnII aboul doIn& q.r1cuItural ffte.R:h 

- ~ wtth All&, .............. !IUd he ... eqer 10..., _I aile _ do on 
• onc-hundn:dacn plot of edible beeta.. .pcdaDy prt.ed by all 
Jb,ISIPana _ the cl1kf ~t In bandit. that unique .... p. 
aln»el. atew. that til rounoZd OUI with 1IIdlt. .... '_ boneI... 
potatD5. and many Olber vqetables.. 

AmOn& conct..Jve documentA attesttn& to be.-",ea:. WQ one 
c-I"CertaIn E:apu1mu>.t8 tndIcaUnlI"oslttve Effects PrnduaId OQ 

the ~ or ~ Ranta lbrou&b 81opbya1aa1 ActIon. - 5tgned 0<1 
[llecembet'!!C, 1987. by Ux d~ 01 the Serpul<ho.- State Datry 
hnP. It bon: the ofl\rtaI Kala of both Ux R5.F.5.R. (Rusa,," 
5o;ft1e1 ht,1entrd 50nrt RqxtblIcI. branch oIthe LmIn All UnIon 
A<:a(kmy Dl AC;r1cUhur1ll Sc:knc:a f\'ASKhNIU. and thai of Ux 
oepartment of ~ Problema. U.S.S.R Ac:adt:my of Sd
o:ntt:lI toTP. ANSSR). II rrportrd that AlIa', ttutrd beet ___ 
planlrd In the .......,aluit>i.tal hundred·acre plot ~ 432 
IXI\lfleI"1! t4!UOO ktIograms} per IIICI"e while oontrtatrd .eedtI 
crown on ..... g.t1y cuIttva~ gound prod\K.'II!d only 2&.'1 _ ... ten. 

To our query .. to uactIy what she did • ....n. fnti!:nuously ~ 
plkd; -I JUMsat .t the edge olthe IIeId ... 'bent the ~ wo:n to be 
pLanted and held my handII agatMl the sac ... contalntna them. I 
didn't really ~ to use my hand&. I now ~ thai, In my kind 
pl~ If a be::M to ..... mtntmaI amount of~ comact.l 
~ uw. wbm. farm WOf1<er.1Iked rne:: "Wbu1d)'I'>UT pONtEl 
dl!loappe&r If you Joel yow hanm In lin acctdml?' [ was IAIr.en 
.bark 'o\buId It mean I could no Ion& be 01 help to human P"
Ikfna and other IMn& Ihtnp? llmew the .....-r watabl awq.
or I.':Ollne noU 

""5<11 pul my hand. down and Ju.t !!al then: IItIu1r.I at the..a
ol bftI. ~ and. all 01. "-1dm. I knew thai the wbtHe field I 
w-.. In ...... IMng. lxut.h1nf! 0fPl'I15iIl.. In my ii1fncfa ey!: I could 
ICe It wtilhin&- tormented by the artIfIdaI fertllb>enll! had been 
III u:d>«l with. the hllF trJICtOq and othI'r .,.-k:ul\uralllIiI!chlnee 
wtDdi I»Wpi r d Its ~ and the coarK ....... orthe rarm 
e .... wtlli all the ~ word, they UK while worto:In& !hi' land. 
II ..-d 1.0 be that landounm had deep respect ill" the earth. bul 
today. In ~ lJnlm u Industry. that', no Iongt:r true. 

-. WQ .. uPIC! !hat my body broke 0111 Into • rub ....o:t my 
UmbEl began 10 tweU. ibat ~I • • 1 home I ...... ~ • hJ&h 
ri:O"er. For ~Ittn daya I __ .-:It. It .... ooly by ItOIllI on • 
r1fIPtOuII rul. with Its onn.l", dJeoct, thai I JIW#d the dl K . 

"II took me. little while to o:omI! 1.0 the undentandln8 thai rd 
brou.&Jtt the IllneM on IDyI!di How? By taIUn& on. by Intemallz 
blC- the _ oithat field. I had &Mn In 10 pny. wbeeas what I 
~ ~ nsonalll!d with the field ..... not pttybut~· 

So pkued wu ...... kkw w1llilh~ n!5ulta thai 011 ~r 30, 



U, _ .. IhoW 

1987, be "'CJ1I'd an ~t lOr conunued work clIanocw1zed 
as "of great lIdmufte and practlQll IIlteteel." dul'ln£ the 1988 ....... -. 

News of Alla'.""" at the Serpul<ho¥ fann traveled all the way 
througlI the ..,.scultural ~ 10 central .wa. ellc .. ",. an 
tm1tatlOn lOr her 10 come and __ on &rI t:xpt:i buent&! fteId _
tIOn In ~ near the ChInese border, 'III'tlen ~ ~ of 
shr!q> of about one hundm:I bead e.:h had beoonle so tnexpi .... -
bIy nenaua and~ a.mt.. and ~ """ _. 
~ deal oIwdIhL Treated by AIIIl. the aht.ep wen: quIddy calmed 
and tqan rr&aJnIn& wet&ht after drtIlkIn& on.Iy water uu~ by 
her fir '"- ttw:t a ...eek. 

"1 ItnaDy bmd out." MId AlIa. "'Why all the sheep on the fann 
were dntnIJ to poorly, wtJen the director IIdmlned 10 ax chat be 
a,,".ny .... thed theep. TIle &n1maIe had b«omI: WOIIIU&ed. to his 
t..ule ......... I ... JuM. .. with people; real communicatIOn f1oe"e!" 

!aka place: with worda. only throu&h fedInp. " 
8efoln ""*"' fn:m AD.s to ua and then grtnno.1 Sl AlIa. ,eU 

tbenl about the pond." be Ald ... 1110 Impl)'wd beard nothing ,... 
Alla am1lcd. "1' .... I'W'I'OOO' body of waLer. only My meterS "'* bul.1llIometeo' Ill.,... 'The water In It was rank. muddy. and 

oo>-ere:I wlih • thlc:k Glm 01 alpe and • prollfo:no.tin.I; ar-th of 
" ' . I asked If some 01 the .... ter oould Ix pul ln botllell "r me 
10 lnat. then poured. I:wod: Into the pond. Thai ..... done In May 
and byJune the....tdt pond WU delUl and bas re .... lned SO to 
the pn:Hnl day: 

But to • phyalcllot. matlw!matk:1lUl. and alflll1«r. lIu Berezln. 
the moel tm~ of AlIa'. feata blYOlved not sntmale orpn-
15mS. IMPf; thlnp. but elec:trorUc LnaU'Umenta. "She has: he AId 
wlih pondered. emphasta. -!xen able to rqlRIl' pe~nl maJfunc
uons and brukdowM In hlghIy complex 1nsU'U~ta. both ""'tb 
the VMV method or soldy 101m her mind. And un. raJsrs. lUnda 
mental queeUon about CIDf\SCIIOUIOeI: Ie It IlmIted 10 the 1M.,... 
or- Ie It ~ basI<:. perhaJMI. aucIaI part oIl.he \lllfVenoe .moe Its _7 

I I aD started, Alla tdd .... wtJm her fl1a'ld VlMtmlr ~ 
1..ezhnIn. an ~~. c:a1Ied her &om Kazan .. pita' 
of the Tartar _.deAI btb'I: they ~ redooed 1O...t.n1!llllon by 
trvI theTernb1e wbtn: he_~ ... senior ... pa.lsor 
lOr the 0NfPI VI "'O'Dp'Jter center, A ddk'atr. tnsuummt ueed 10 
mon/toI" beIln (JOndtUons bad broken ~ to the point when! • 
team of rqlali"mm coukt do nothInc to llel tt 10 f1&bta. Alla ... 1 

lm.ntn M " 'I'U ofoouon.ool and. bottle oIwscer. all ~ 
In ber.pec:t"...,. and uIu':d tdllllOapfblIde cerum Iu:y pUla 01 



m s.c..IIlIhrSol 
.ell .. AlIa'. efI'ecta on arum.10I: and tnanlmare d¥d. "lrllnmI1i 
led o.erdlMMcc:' - hu bc:en actvanc:ed by all InYc:ntor, nc:o. natu 
raj ~ and «*~, Anbur loIlddkton Youn&. ~ 
pOI:Q-t«I with W ~ tnfbI:Ied on (be human ~ by ID 
c:raeInCIY rc:ductlonl8C thlnIdn& In aJuooe. and lone ~ !be: 
birth aI~ .a_1led ~·aae· ··' ....... ~_...,.emtlil.· YOUJ>I 
let up, In 190:1, Iu. fl."mcb'lnn for (be Scudy ol~ 
II.- alb Idnd In (be Unllet Se"I"' 10 ddYe Jpto"" ~ aI 
~ pr«oop>Won. and atM- am. ol"-wu,· .. wdI 
as (be appucnl ~Iy aI!he human mind to afl"ec:t .... tlel" .1 • 
dlstaooe. Abjurll1& any rcJlanoe on '"ftd<II," 10 explain ~ 
alIll1Uca. YOO", poIn~ 10 the power of Inrent. harncMcd 1.0 wiD..' 

You"". III • .abcrtng theaIs, but one !bat III now eupportcd by 
Raben 0 . Jalm, prorc-.t-of AoerMpacc ScIc:ucu at Pr1IICCtOn UnI ' 
~ralty, and tu. colleague. Brenda J . DI.tnne, IIWl84I'U of ... 1 
"anornalI9 reacarm Iaboratoty" lit the _ unn'mlity. 'Tbey ha~ 
pul'llUCd ten yea.-. of I1fIorous rc.earch cvIdmdng the power aI 
mind over malter. l1li de!Ia1bed In their book AIaIp6v q{ PmJtt> ... • 
Tho!: Roil! q{Cc:Iouc*IusIll!SS In the f'rq.I$faJl "'arid. 

.won, two doI:m e:xtnDf'dInaty lnslgtlta by DcIIl1I ptJyuc:m. 
duf. up by Jahn and Dunne: and QUOled In thdr book til one: by 
the ~ utropIIya6c:IM SIr JIIIlICS Jeana.. In hls ~ end 
PI ", .. """,. Jean. _ that the theory aI rclatJ\'t1y Mowed that 
ckctn;aI and ...qnc:ur: fart:r.I arc not real.t all but ~I)' men 
tal ~ from our ....... !rkd erro.u 10 unoXntand the mo
IiOIq; ol.~ PIJ'lk'.k*. 1t III tho:: _ 1I1th the Newton1an bn::e 
of Jl'Ultauon." ..:kkd J ........ 'and with cntrIY. momentum and 
otbu WiICCpUo which ...,." Intmduccd to help ... tmdl~ntand the 
;ocUvlu.:. of the 'Io'Orld. All 01 tb=I p",.-e to be: mcnt.al conatnJc:r., 
and do oot 0I:Ym paM the teal of objecUvtly." 

And AIu: PocIoIIrItJ<y In one ofhls IeoCrures to AlatraJIan farm 
C'nI toOk up tho:: .ami: theme: "'\I.e ~-e !lIM ev-en the Ju.ullcatJon 
10 ~ ala patUde plCWl'l'. aI rullI,.. netthc:r have we tIH: JUaU
"" ....... to apeak ala r.y pkrul'l'.. n.c.: arc all wor'Idni hypoth. 
_ with wbkb _ tIy to apIaln .mal III In the backpowld of 
1DatIer. Out .. IUd! tberl: .. no matter: 11 has been explodtd ...y. 
And II tbcn= .. DO maurr dMft crna1nIy III no 8pIiO!: In the aenae 
01 marrer. and .., thm': .. no tJme. TbeIe thI'l'.oe pdIanI 01 Kant 
........... I!!hcd· 

f"or.lalln and Dunne, It .... Duke LouIs Vk:torde ~ (_1_ 
p«llcllOllS that the ~1!::tJon patUc:k hJId wave popeoUei won 
tum. the Nobel Prbe In IIll9I orb;! may ""~ h.It upon tho:: _ 
....... 1Ap"Cted aplllnadon of the p!7I1ICI" brblnd!he ~mIng)Y In 

• __ Ybo>nt.n.IIodI-...... r-. n...('--v~ . ..... _ _ ... ~ 
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SEEING IS BELIEVING 



o 

n.._CbMnIo."-_~o-h.' . • , .11 I'." ,.." ._In?! 



IIIkbIOtllme...,....dlepll) ' ,_at .... __ ba .In 
.... -... a ; 'ft>t. ........ die _ attbr __ ..... eu> be 
....... _ ... __ ... • ... d' __ . 

_ ....... uu_' ..,. .. Ihr tI ; t , '.' doIm _ .u...tc ""'-"" ............. _ ... _ ' _~_'OD_' _<:Ib<>k_ 

.udo ... _~ .... --.. ......... at ... _ ......... Pio ....... 

p ........ 



p 





1 • • 

WC .... n.ool~_ .. ..,wlMOi'Ihe_-.""-P' .. __ 
I'fIhc _ Ibr ...... pt lIMit. W. .... _ .... ttrt fr-. __ enrro 
pool-Oi' ....... ~~IO:r...o.a-<bImI._....,. 
.C ... _. lOoettInaI ...... We .... n-.. . ..... ahoer, _ "'. or 
erwt ....... -.y ... "' ... ~ ............... _ ~ourexpe,~ ...... Wc.-, 
u.n./Cona ..y oudo cnti'&T _ ..... In' <> ~ or..u.... ~ fo>t 
tboo.r. wbIdo _ an:.. &,,' _...- orea'" or . ,~he .. d ...... po-tm. en 
~ .... tIl .., are COIIipI<.e, 

p 
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MUSTER MARK 

' ..... '( lSI 



___ o-w l>odIk .... IIIOO-..~ __ ..,._ 

tbeoiooptut Sir WIlIlam CfooIora. u.. =-...d. dmnlal """ I.moeIIlGr ,. 
tb< knt\ltll1rt or wi .. , _y 10 the tdn1aIDo1 tube. prcM<ltd ...,..,-. .. 





oId_~_ .. I.Wo ___ ' , 1..,_ ... ' . 
,-.......... _01 ___ ... 1,,"" .. 1 • J .... __ .. 
_-..fIt~..,nI"""_ __~ 

___ 01_01 "'= ...... _1IO ;1 ~ 
__ ... _ ....... "'.. ' ...... 01 ... ..,., ___ ... -
....... -.,.t fit d •• c • .., ___ '"'" UI'I\" _ .. ,.-... ' a-
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~ I\pfO r 
alDmk and atomic, \be latter. _ ..... __ ' .. __ ... -N_ 



.MCI 'Iff f. 
When"'" mk:ro.poII ,r .... -.. __ ... Iht ln~cl.ayooto.I 

... a _Ial. • ~ '" _ III plM'm """"'" him, IlnOIher ~ 
phawImaooI>""""'" be <>ftrn ~ '" .-• .., .-... IInot t-<If 
~t ..... du".II._"'" .d",,~al....,.. ... _ 

~"~r'~=,:::,:~:,==~-: _ «iUj,_rJi-.. polDb "'1ICbI: In~-" 
MPhUIIpo _uplht~ It.. ..... oil _ ... and a.....,. 

In Ibc _ '-........ "'!he -..u. <'CIII1ar)'. In whI<b Iboy «->1btcI 
..... r pb) t '._" ............ : .. ....,.. • "'r<p.IIat 
p' '''''_'''=nf<.~fIi''''''.·_ w 'UC-'dk<>:aI 
_ ... tlctddoo_..v.:t.d-.· .. -............ dk !.es • ...-J!d ...,..· .. ~atcrnaI~-._ ............ .....--.· _ ....ur .. .,..,........:ted ",. wry !bin _ 01-.,-_,' ban. 
...rn ......... _ $' _ .. .,....,.. .... ~GOIIy._ynnaidl 

-. ........ <daowI ...... r? Ibot __ Aw:<I"" ...... 
...... _ 0I_!IUII ...... .- IlIOCI • ......,... wbo: ..., me """"-...... ~ ........... ·IbM_...a,. _at' ."," __ 
............. "'*Ihl- .u..u.. ..... ....w .... ""_-.. 
_ew.l • _ ........ _,....... ... In...... "._ ..w. 
~_~briaC""- by ...,., " daf*<lholiodtbotl 
_afu..~' ..... _< I' kd_llEfcftlbcc:noof_ 
<nO ......, .... .,..,...... 

"lIaw': ..... Pbllllpa. .......... Ind __ ' !be dIr ..... « 
III • -r that flo huId. IIfty ... _,...... Ia_. 10 "'" $ _h bath 
dfM',! d , • 1 aM'~ EI ... :al ~I.ry pu'UoIe ph)""-I,_aq __ wblcbbo._an .. _ • ___ '" .n AU. But u... _ r...t .bM he .... .....,pdle<l "' .. Ibe.....-
-.kI bo ~.",,,, ..... "" ............... '*-' .-fltho _ .. 
_n"'" 6ta:oIbrtI by ~ _ me bmeftl oflhdr'"~'« 
~.-

....po r D "", 
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J60I Ail 1,= 
_.hIo_po ._~..-... ~ "f» ............ 

~ .. .::.. ~ =: ~ .UN ';".!.!,":: ~tft "~ . .! 
.. + ... _-_ ... _-----_ ... 
bw' ,,." ... 1tIdL-.. "Jhr ....... _ ... 1I- ..... .....,. 1oI __ ... _____ ... ___ .. ~ ...... 

........ -
"Pf'C"". [ 

PLANETARY POWERS 



II IIIia:q:IIe but .- .............. .., t __ Scdnn'. _ m Ibr 

.......,.daolarln -... II cIc.;:I1bcd byA15dlaa:Ia .... ~ Tocki .. ., 
Sda .. ~ti1 Sal. 1brre...., II\IUt)' "",,",a oI~ bul one.. fly 
~"" ............... Uft"'Ja-.~II ...... Ia.~oI_ 
foe<. baa -.. u.a ...... ~ '-" IG ....... aIIar. IhotreI::Ir J'YInC ......... 
..... tIcm ~t obi .all In ..tIkb lhc)" ~ ~ 

If. -'II _ • plr~ IIooorr 10 ~ In • ...rution of Illumlttwn .w 
ra... Ih< ........ ~ ........ bilK. Even 1DIft".-,.. II"tbr_'" 
• pInk~" pIooced_ balfln watetorll.b ............... .wr.tc ... d 
u.. otbrr hi. pYII. water. tbc bIDom h<rna t.If blue: .,,01 baIf pIr\k. BI .... 
~ can bt "Imed 1'1111< If lbetr _...., _ ... oed In. oaIullDo:l oJ 
de"", odd. Scba ... ~ thot 'IU .. dol .. by chel.t.tlo>n! Ih<- dlrloo ~ 
bind .... d boIo:\o; the ..tumID ...... pulI!na: It oil! '" 'he bI ... dIdakd .... ' 
pia. s..u ~ Ihoot tho< _ dlo.«I,'C ~ t" .~ tho: color d 
~ 0-..... to chant< Ihc 'YP" d 000II In which tboy...., pYnlCd. 
t.andoo<aprno can chanfe tile color '" ~ b}' ""')1n;I u.., pH of 
~ ... 

In prtn>rvaI_. -.. to Sfdnotr, ........... _II> ~ 
...,. pknt Into .-hn". If "" ...... Ied .....x ~ DtII. .......... up II"" 
.... t ' '''C and CruIItnC po< but to "" bdd _ In <be ..-. be 
-"<I pL.... ... b • plow In Mn<\r .... "In __ d \be ..-.I< 10 
todd t.di. -...Dr .,.,..,... flut ...., _ to. .tIk to ...., III • pta 
...... ' .. In thr pIIont 11"-"" and ...... loeanhlJ'." 

Orem pIanI_"""" """ be.,-cen .....a.- m.. ...... ""'-<IItlx oun ~ Ilri<lCIn _ I. Ioeoocn __ .,._. _,.........., 

II> tho ._"" ~ 

~_""'''''-''''' __ '''''''_bt.a_ .... -.:' .. __ .... _,.........__ I ' 
.... _ . .. b-t_ .. _ .... _"' ___ _. ....... 

In b tfJe.ot _ !he P->t. .., ...,. "''''ibo __ .. Inor_ 
DI:JftT -.-h. the _ .. .-... h n. ..... -.u. 
..., oidoolly dII" .... 1II. and In IhIio _ • ..,..,..,.._ 
--...u..-thr Euth ..... _ lb., ~thw~ 
IMn&-~ ww1Dlh bmo.tb tbe Eanb 110 __ In winter. 

The _'- ""'3"'5tdner. 110 ... __ ,od to,. .... _.......,. 

- ... - -" """ .., ...... ..-:r wI_ .".,. .., , ..... ,.., 
............... ,....:: ··Io ....... aI __ ofu..OIIIId.-hIJ 

.: .... ---_ .... -.. ---_ .. ._I.l00 ___ '''- .... .........,, __ • ' ---,-.". .... --~ 
Slelneo' ~?be .... d. nil .... In ~ -.d .. ?rIIJuooo>oe '" 

all d. foona ~ ...,.,.,. 1M' men """"" .. only Ux _ ~ 
...- ot u. .. t?rila, Ux _ ...... ' IkW ....,...u In .t>kb $I !Indo a 
po 'M'. ·P",.,..., .. II _In ~ 10M ..... -.....t.-.....nr,,.,. m_ bt ,mdtntood '0 w.eS", , nd?ll: JIJnrtIon and ~.' 
'lbr quat'lel _ : ,. of "";fur, ..man, hJ'drOtrn. IUid OK)'P: and ID 
Slri<toer ?bey "l'rJlri'''"'' _, _ and _ '" ?be 1Mn(, "" Ux .1" 
pa=ltl)' drad, .t>kb .. only tntnI:\mLly dotod. I ToteU>er tIwy ,.n?tc ... 
u.ke 1>""leIn, rn:.a I'rolel,., the Orft~ ".1OcI Who <Ottld e e my......" 
dIfft,,,ut formo. 

''"'' 5Ittnci" •• nob~ op\i'ttUIlI M:I_ rnm. '0 • _ .. ..,,,pt; ,till, "'" only the ftnh and tho ........ bt.>, loll ,Ito phyakW 
dtmrnta of wbkh $I .. _, F ,~ are, ... _ ~ IMn& and -., 
lion .. A rar_,~, po""'pa. but no wtldn' than 5'd"",,' • .-. ot 
"'-uet'. propounded by him ~ hall' a cmtu.,. .... .- pcopulOII' --.......... "NttrcteI" • ..". Strinn' • ......, 1M ponII: 'n'S 'i d..,c:ttual-....:, 

to. _, .!>a. -.._ ..... ,,,,,,,,, .. tbo .. Ilo,o; lho -.. a 
- - - -.Jp, -,. - ..... ,.,. - _ Jto:r. _ , . • _____ ..u. su..,. •• ...., 
_"'110<, 'hA 10 : ........ ~,...-...tnlbo:dlol ...... _..." ._bul __ U. __ 

_ ..... ,hor_ ....... ..,.,......IIIt ••• L .. -",.-wo= .Oi. tit ._ .. __ ........... _ _ .. '''Il00_11 .. _ .. ,, ____ .. _ ,......,.. j"'_ ... _~I .. _ .. ,, __ ..r ... ___ Il10' _____ _ ......... ''' 



* 'If"" .' pIonIa. Inlh<" ",-..IIL • 110 It>< __ .... ' ___ .. 
_____ -......._. 10_ .. " IIoaI 

.... _ ~1tIIo ... IoIh<_,__'" • 

,,-"_Io*-...of"*u II _.. • PO" 
1& ,,--. ~ 10 __ .ooI&opol. lor • 111...- F* .. 
.... ~_.. .. ... Ih<_,....,~ ...... 
_ of Ih< _ toady. __ 10. ti)&I""" ... .....-...... V .. __ .......... __ -....,.of· "" .. tloo ___ _ • .._IIf-.... .... -._ .. ..."..... ___ _ 
ean-. ....... "'-toady __ ... Iooo>.ulII)' ..... ......,. ......... 
_1Il00 ......... _''''''''''' ..... _I~_" __ 
... bulIoIo.. In pI&nto u 10 _toNI In • _.....,..,_ .... 

Man. _,..5.d".T . .......unc II> ~ ~ ........ &GIld ... _ 
_ .. ppon-= -' 01 """"~ "'- 0><!aI<:n«. ret aIIcIw wbal .. 
1htd:I .. !be t&tbon to rmw.In In pupetuoJ ..........uenl. cro&let ............ 
IJInc h _'" lit hIoo _.,.,..,. -.,_ Me&nwhllo auban.. build 
.... thr ___ In ............ thr _II pl. r....,. malin ..... of 
-..!fur In tbc 1*""'_ ~Stdn<o"to ~ ano<l>orolhloo inopr<d 
but 1a>foG ..... .- diet.&: -n Jo, _ tb: pood>oo 01_ auban.. 1 • ..:1 ..,. 
.......... tb&ltb:II*Itualba>C_ .... calI!he ~01 __ ~ 

~-. 

:::=j:.:~eu::~~:.::=::!.-Jo,be~ 
, thr tlntvttK. "5uIlur Jo, !he...m..- af!he opIrUUaI. """"" .ta 

a' • .........-. aIIIrI. 10 p' " __ . "" 1IF' bcara-: SWNr _ .,t-. 
P'-- ba".,..., do wIlb!he ~"" .. __ " .... 'lbr cit i I. of 
today""- 1It.1t "".".,.. ... btta...-. IIt1lr of UioIr ........ ~ In 
thr~"" ..... _ ... _ .· 



-



,'II II· 

,not 111. 

--~UIJ'----.. ......,. ... ........ -__ ...... __ n ... ". ' !". ... __ ..... _. _ _ ..... -. ...... -





How To AND WHERE To 

_ to JII&U a P' " -.'" eo.,...1 PD • 

.... b .. _ . ....,.-.t.d 
.~ L, ' ... .ea." dlf_ 

InCh ...... IhIc:k. ~ rtf 



m ~;; , -. ..... ..-_blt_m.nrwo_.hIdI ... noIlO....., -_ Jooyon- at ffab ........ onata1al ..... ill-. CUI ..... -. _ 
___ ........ _-._. '. 1......... - • • 
...... __ .. P" __ ..... ___ -........014 
--...,...so.. _ ~ c'd..a.. Drird -. _ ...... --.1 _ 
_ and --. _"...1IIioo be-'" 

n.m.ad _I.oyn"d_ . ..,., ....... 
rr ___ lOdwpll<. '. "h _.... _ .o-p. 

CcIrriI>. _ ~ .... ." r .... _ < ; "'11-' """ cm!y 
a --0 ~bdr:III.....uy .. ;:.dited.,"'IIkectu.nnc Irtnc ......... . _. 

_ 1M pile It low to IrI'o: kct hlp. 1InW!. II otrwWIilllda oIopInc .. 
an ... 017'0 ........ until It .. ~ I<ct wide a' tho!. top. 

.~u..8l)~ 

T&Ir& .. _ ... ~ IwJdIc and maR til< _In tho oiopIna: '*1m 
(u...", .... _ -11-.lIJ' __ d<q> -. ....... d,Ih' __ _ 

from the lop """ ...-m equally ..,.... lnto ~ 01 u... ~ ItIaoft .. 
pW:b.. or beuC'r MIll .. ~ of cad> <Jl u.. ~ !102 10 !i06. 
EKh ... WIt .. Into Ito ..... ~. _ .... ~ c...w tbo ft"o,-.. 
1W\lh .... _ 01 ~ tbo __ ClOD be IfttiOOd *-. 1Iftftn-ton .... ) 

SUr '-"oy ~ of..u.n..../l*" !S07I1a ............ oIlu1oewNm __ ........ .....,_s.:r. ~ .... ...,._ thm lheod:ler. 
_.-.,. , "M __ BDliOOand!lOl . 

DMcIo !be ..... II:! half. Pour c:mr baIf ..... <he- obth ..... $pnIr" <he-
...... ·1 ....... In • IIae _ rr-. a cfooon ",_)£0 ....... <he- """"' pdo. 

1'1I>aIIy. "" pr«ttt_",-!be au, and ..... 100 much BIn. 
_ tbo pile _ an Ir><h« ~ <1_« ~ _ 1lnd.1>urlr.p 

Tho plio .. _fMdy to -Th __ Ihr_lnlhchapa.-,ultobould..,-
IJUlreoo _ ........ _..--u. .... d. <be ....... d. oWoI. -. Ilnd Iau<h. 
Ilnd m. ,.,.....d.rn '''I 

In tho ...,... pile an ..- • .-m and Iw:, In tho KtMIy d. 
~ wUI b<tIn- n..tr mrt t M=)'kld. .... ,. _ wUllk 
ft\I>p In tbo lira< throt: dM)'II up to .. ~ d. 150 de.,. .... « ~ "-pW_ ""', __ much .aII..w .. _ .. .....,. ......., can 

pwu. wI,h Uluch ",al"""'. ,.,....,. pla!:tt_. and...-.. wUI t-o<: 
wry ...... " ~ _u..., rnn~t kftlW <hr 1t ...... , •• Uft _r. It .. 

tbc CIf1tInaI .... u _ppear. and Ihe _~rW tall .. an .. -so, 
odor. 1bIo -.y .. ppen 1a only .. "'- days. 
~ ...... __ unIi>naIJ' dmt. a.-n.. 
1be .,.;p.!lal1. .... _ppeon _ tbo pIk Ioob IIU rid! MIll. 

In IhI! fIrM pa... u.. <:n>do .....,. __ 1oo1lr<lllrn _ "" __ 
.....-. -.......s.. ..... r...,.lnIb b....,.,.. po_ ............ -. 
I" : Ie < ... ...u- ............. IIIaCn- In the ........t ........ lbo_'_pi ' I> ; ... 1be"""""" ........ -.rft_.buIIcI 
__ -. In tbo _ pbut. _ they dIe.lbey,......., "'-'- of 
IWO kIndo.lMtInC or pm.t.bI.:. The .... __ up -= tbo pn. 
... t 1 "'-- II up . .... ....... ~ .... .,...1 •• ~4 ..... \.br IWobrcI pn>CIqn Ia about fW9 "" 
tbfte _tba. TbnnI\ct. !.he "'- '11'\1 ":X.::::"IIt<.,. wUh proI.<e: 
_ from....., _ dry\nC"""'" and will> ~_ RIpt" .. <d 
, 1)tO ... beaund lor -...I..-I1Ia. 
If"-~ ~ u..-..... _ piDw" uodrr, but ... .,th 'opooII_ 

Ihr ......... _,D ..... ~ 
... ..........s pOe .., the ....., i:>undtollon ..w ~ .... ~ ..... u.", 1M 

1InM. and '-_" _ ....un.wa.; !hey ..w ""'Y In the pound MIl 
_ tbt nom pile. 

A,ppf-- tdc...,-c 



... __ ...... druo. 

_dd.,. _........, .• ~ •••••• t In... '.' <ff-

'H • • F~q;~~' _10_ ............ __ .. _< 

"""' .. "' ...... JfcDiG no ..... --..of __ t .. ~-
-



a-r ........ __ -'-rn.a. .... ~ 'TIIo< _ .......... 
be wt)' dIk\mdJ'......t.od In ... dtUil< .... band ...... mill. wan. lb_ 
emphulln tbool the puUde'" -..cI ... _..-.I __ • 
.....u I\akrd upon; II _ nat be • h p4 d ,. Sbr ~ duck 
.... .....u ... Ua. .nd """'1 am. oL ......... wdotn hIIh In ~um. bu, 
\he'" "'" bdWCU, "'""" and ........ pn 1Or..tdch tohe .... ~_ 
Iound bo:.oc In t.m.' ..... She..,.. tho __ olthe _ """tam.. 
~ ... kh_ 

HW>po' ok .bIdou._ .. '_",,* I ••• ......., ... 

obould be.. " d. Be, .... .-.JU earl be ~«! rr- ......... « 
~~d1k_ 

~ 

MlriIwu.. __ ~ __ "' u. _~t 

....... --
,. My"- - - -. '" be _ ....,.,.. thfte-.,.ncn 

1IIItoI .tlb the ~ oaI.>:NR, 
Kr-" _ Ihe IIIp OO>CI '*'-' II ,. -.. __ Ihr I>olUxa be ~ ....... 
DI4. hole J;n • pIJn JIfOI«,td from ea:<M lint ... cold. drep"""'lh 

'" ~ _1hIta ollhe blrn!1. If !hi: ,,_Ie" 'ftty -.. .... -..1 
~ nat be burin!_deep. n...-h .. thobofoaalu.. ___ .. __ ~.u 
,.....'--._ .... .tot_ony-.eI d ; d<_, _rena., ... !Io:Ia, cd _ tho _ -.... be _ up..........:l tbe __ o( 

tho ~I .. _ ........ u.t.-..m ..... MqlnlOthe __ 1h 
\bO' bo.n'd.~..,.. ,.. .. n..... ... blmtbt mil _d.....-
lbo IMom:IIO work ... .twol ,. -. 

It" _ 10 dIf: tho hole and -..u tho bootftl .... line c\ooy. b. tbe 
~ p<donobly durtnC the tIlDe of the _" _. an., _lei 
.~~ __ ~o.p_Thun.~ol-._ 
~ ..... _w. ...... 01 Merauy. v.m.. .. >6..u the oth<o" p/.Iu>o:u.. 

rfl""- llW -.., 

Half fill tbr _ wtth oobuut"'""'T-~ ...... olthe - ....... "11 
.-D ...... bMalt _un:. MoM 1M _·Indo ... III tb< ~ lind 
pItoce In <Kh _balI'-ow..-OIbwt 1M ..... of • d>on)"-'ll ....... d Ihe 
aD ~_ 00'.110 IS06. AcId 10 Iht. barftllho: lither MIf of tI>o "",. 
noft ~_ ,...,- tho.- tJ6BD ~ In 1M ...... huka. nn.I\)r. 
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bdkC= _ ... do:flCMllC)''' ibe body aDd alleqlft, MIlum ud hopus. 
n.e book .. UI.OOAv MaiI.!lIIt US. or Uj.OO, ' r . '' ',.oIIy. 

6. ~ H_."..,. II.. . .. .. A oqI./tIPr a.,.,. ~ iiu .,,~ 
N-."'.c/IIf.~ TrdI.M..", by non.. Valoae, M.A.. I'.E. A ie_urIC 
IIIY"'W ....... _ .. e.. I eDftJ)I ....... , n.e ~ UrupoIao-
0,.--, I!O ample ~ e-.. tba -ua'r COl" baI-. .. pc "ufidllo!:t • 
''''I" _I alloy blUeu aDd JlIIIIICIIM a mI pI The Hom:::p:::lar 
HiL ..... balall IIoe biatory ........ pru::t":pb, prxtICal ~ 
details. aa::I pooturs ofF:ndsy dUkIun:poWi1."L(?>I-,mcnIOn. This 
book rooIlamIlioe ~rue ..... aDd eopoes 01 t.d-lOrimd papen 0II1hl1 
- "'_oaa IIIt.,e.;o of _ CIIfrJr. Tha boot 01 I must far II:osc 
tnl utlle::l '" _ CfM:fJY _ aDd ~ ancia.ally nplorui by 

F-.ky, Tala &Dd e>thcn.. The book is S24.00 ALI" Mall '" 'he US. or 
529.00 ~OMJIy. 

1. £I~ S,su-M' - RtpIN# ill • ,.."..,.,."""w... !>In!: 0/111., 
BJ' Thornu 'Ialoao:, M.A.. P.E. Fonoard t:r EJQIbcr\b RaUKber, Pb..D. 
ADu-em1ty his bam ibe JIUIf oI_n::e rlCllOll far ~ h "LX*ible 
tbat IIoe pnnnpb mil appIoatlOIII oftlu, __ keY m.:&bI aIrady be 
bere7Thabool:: .. :1I :::LtIiC IDdput::::popell tbo cywofbllD)' ~ 
tbeJc ~I or,... .~ '" !be ...... pe of _ IIOICIIU. n.e book 
II SI9.00Av MIW ... the US, or$23.00 ~Iy. 

I, T~ S«rn .[J\1UIa Tnia 71:~ M..w, Sarn:o& Or.- Wdb -IOj 
tmnuICI VHS. I..oa&ab: ...... III waecy, IIoe bru,{Niko/!IoTa.IIi 'nnfally 
~Ied III Ill .. f"aoc-.., i:.la::.. TetJ.a. bon! oa eroa ... '" 18S6. II 
cmsodemf !be f .... of 0lIl" IDOdem led...,lnp ... 1 .. IIbd _ of the 
IJftIat KtC:IIIUI/; m.:lldldiio ever b...t.. He ...... elrctncal =1'" u 
..... tMnced doe.oorld .. ,Ib the _UOII of!be AC (ahomiimacumm) 



ill Soo;KuafdooSoi 
' ........ __ , mlbn. die IllUvenallrUlrtlJMOOll aDd ct..u1bu1_ of 
elKb'Klt)' pOlli .. II" acll_lI .. led 10 die dllc"wry of IIdIO, 
Jele\Woo:o. ~«IIIIrol. tIIdar a.::1cat aod !he Il*!.lpul·l_ ofmancr 
aod """'KY. TIle Secret ofNikoia Tala - The MO\'",lI. pa_ ....... -..dy 
oC the we _ IIIIDIi oC. ~..-,roc: ........ Ii_~ who ...... all odds 
<led,"....! Ius Iofe 10 ..... ol6eap, •• 1IId 1IDfIIOY" tcc:hDoIo&Y for 
tbo: oervoce 1UId..to • M • oC'= • ..,.. Tbevideo II $}4.QOAu M.II.I 
IIIIlw: us.. or $39.00 1II_,_.lIy. 

9. d«tdr On) lfgr at. Ildttllf; Ad.. • In TIIIII"'(; h .c II. 
boc&mom '"h ...... _ IllUldcoacrol. .......... r." .... 1be 
.,....-'1pba.1O ooaaoIllw: CD'> 11_ ' ar IIII)'M~ dwaOj IIID. 
doe _01 __ 1 dd"-. The book IS SI'.OOAu Mallm dM: us. ar 
P..1.00 l' ...... 11)" 

10. e.."V"1y ,.."',,,,.,.- II • MJcroboolt _ edited by' Dr. Sid: 
BepiI MiaobookJ _ fOlll" .... .ai' pC1II11CI!.. fi_ bcaIdI 
IClNtei. eafIh .,;" nee. and MWIeCIu>oIo&>a Thep 01. p ......... 
oJ '0 act Iwd-to:).rllld..uon.- 11110 !be hudI of LadMduaIs,.1hcr 
rood to 1Idf. '''' =_1II11Dd IIdf~. N __ ill pr.-@!ICtId 
St.IJj,ndt, pIaa .... ppcaa S2.00icada. 

II. E .... B4h!. - DcIlq9lMdptc; T,,"~' Tlt.rseMkmrfl'gu, 
by Dr. Nick BepdI eel J_ R.odenek. T1UI bid: ... book Iboaa IICW 
IedmoklsY and the IlIII*U of IICW '«II........,. 00 \tumanJ.t)'. n. book I' 
foouwled ""th ~r 6S0 lOIII'l:e ~ferellUl lpun,n, fifty)'Url of 
lIlIlOYaUont. The boot 1Dt1,. adVIIICn 1/1 !he RIMIiUlioa III ~:Iilnlll)' 
Affaus, milld COrIuol &lid IIWlIpuJ,UQII of lIullWl belllth, _·leIl1ll 
-.apoo>l, privKy C'OIJOrI and QIaII'IetoIII CJIber ...... "iIm: lechDoloiY II 
""'PA"IIII& !NAlo"" The ooachlAOrI of u.: book ~ ... 1JImVi_ 
aod .eon of..:hOftl !hal fWId be jmlUl,ed ,,'hdo .....,..,d ~ \If '0 • 
more Cf\"ll aDd opeII_>ety. The boot II S22.00AJI Mlllmlbe W. Of 

S26.00 immIIUoaaily. 

A frft orllot of aU of our produc.u and books is 
lvallablt 011 requHL 
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