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So lon·g· as ?ne feeds on food from unhealt~ soil, 
the spmt Will lad the stamina to free itself from 
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INTRODUCTION 

:.;o creature. not "''en swine. befouls Its ne•t 
with such abandon as does homo sapiens, polwntng hls habitat 
wlth fiendishly torococted chemicals and their deadly toxic wast~ 
A morass of rottJng human flesh awaits us all unless the anti
dotes are rapidly applied PrD>1dentially, they Cx:l3t. they work. 
and as detailed in these pages. can bring us back to health. 

That the earth is alling-almost beyond repair-was clear 
enough as early as 1912 to Nobel Pt-lze winner Dr. Alexis Carrel 
In Mcm. the Unkno«-·n this eminent French scientist ,-arned that 
since soil is the basis _fi:w a/1 human life. our only hope fur a healthy 
world rests on ree~tablishing the har1Uony In the soil we have 
disrupted by our modern methOOs of agronomy. All of life ""ill be 
etther healthy or unheahh;.·. said Carrel, according to the fertll!tv 
of the soil. Directly. or indtrectly. all food comes from soil. 

Tr>day soHs ~ tired. overworked. depleted. sick. poisoned bv 
synthetic chemicals Hence the qualit>· offood has suffered. and 
""has health. Malnutnuon begins with til~ soU. BUO\"ant human 
~alth depends on wholesome -food. and tills ran on!V come from 
fertUe and prOOuctiw sol!~ Minerals in the soli. oatd ·Carrel. con
trol the metabolism of cells In plant, animal. and man. Dls.easc5 
are treated chiefly by destroying the harmony reigntng among 
mineral substances present In inilnitcslmal amounts In ~lr. wa· 
te~. food, but most Importantly In soli IJ' <;allis deflctenttn trace 
elem..nts. food and wate1· ,.1]) be equally dellct<"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 tn rocks. converted by microorgan
isms intO humus, can be made ava!lable 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 form 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 
civilization 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 mtlk 
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. Visual impression 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 grossly undernour
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 ar1se 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 belteves that choices of diet and lifestyle 1n 
our industrial societies play a 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, phannaceutlcals. 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 mortality, 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 tn medi
calltterature surfaced in 1910. Today it is 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 vtctlms 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 prtmitlve lands-as was the case in developing coun
trtes before the late nineteenth centmy-needed no disinfection. 
Where there are no industries or factories pouring waste pollut
ants into the environment, plants. marine life. and land antmals 
are not tainted by dangerous chemicals. Now. not only water but 
soil and air are everywhere polluted, a pollution that is transmit
ted vta 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 arttftcial agricultural additives began 
in the middle of the last century when a German 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 nomi.shed 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 intermpted exports from Germany. 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 formd 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 Liebig 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 of years---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 
of this 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 tt. 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 1t in his 1875 biography of Uebtg: 
"11lese 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 fertilizing soil lay in organic excreta. not chemi
cals, Liebig 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
cipient "age of chemicalsM was the sulfuric acid used by Liebig to 
produce his "superphosphate,M a clear, corrosive, oily liquid 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 connected in 
one way or another to alkali. Britain's United Alkali Corporation, 
set up in 1891, became the world's largest chemical enterprise, 
With forty-three firms employing fifty chemists and twelve thou
sand plant workers, eventually to be swallowed up by the giant 
gDvenunent -sponsored amalgam of Imperial Chemical Industries. 

Accidentally, 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 did natural colors. 
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Patented, his mauve became fashionable at the court of both 
Vlctorta and Napoleon III, obta1ning for Perkin a fortune and a 
knighthood. Soon anlline red, yellow. and black followed mauve: 
and millions remained 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 chemtstry" 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.ctlon of endless new compounds by artificially tmit
tng 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 
health-debilitating but highly profitable pharmacopoeia. In the 
United States alone. $8 billion are spent yearly on so-called medi
cines. And coal tar dyes had further lethal uses, chemically es
sential 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 ftnns, banding together for patriotism and for profit. 
produced explosives, chemical fertillzers. 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-but on a wider scale. thanks to the 
improved methods of dusting and spraying developed on humans 
by the military. Increased doses of rUtrogen, no longer needed for 
explosives, were indiscriminately dumped on crops, weakening 
their resistance to insects. creating a vicious circle that snow
balled as tt endured, progressively more profitable for the few as 
it poisoned soU and aquifer for the many. 

Gennan chemical conipanies. 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. 

Wblle loyal Gls 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 exterminate mil
liD11S 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 prestidig1tated from the air. A mil~ 
lion tons of bombs were dropped on Germany alone, causing mil
lions of dollars to be funneled by U.S. taxpayers into chemical
co-mpany coffers. 

At war's end. eighteen new ammonia factolies, 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 of killing all sorts of bugs in a broad spec
trum with astonishing speed and efficiency. On the home front, 
wtth manpower clitically short, farmers used It against insects to 
Increase crop yields and save on labor. 

FollOWing the Allied victory in 1945, DDT began to be used like 
water, until the tox:l.n seeped into every animal and human body 
tn 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 chlolinated 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 com
rmes, and the manufacturers of agrtcultural machinery, changed 

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

That chemicals were pointlessly poisoning the soil. k:l.lling 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 requiting 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 topsoil, 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 of Imperial 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 soil 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 fertlllzers 
or polson sprays, but were extremely careful in returning all ani
mal and plant residues to the soil. 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 ill 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 arttficial 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, mainta1n1ng that organic matter. along with 
the good aeration 1t promoted, was alone enough to allow mi
crobes to provide sufficient amounts of nutrients to feed the world. 

Retumtng 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 well: 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
rnoWI st to immunity, something which cannot be obtained with ar-

ctaJ fert11izers. 

18 
In luctd terms Lady Eve pointed out that the action of compost 
not due to the plant nutrtents it contains, but to its biological 

l'eactton, which has the effect of fundamentally modifYing the soU 
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rrucroflora. .. 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, tts 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 tn 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-gobbling 
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 material, major elements, and trace minerals, was 
responsible for poor crops and in tum for pathological conditions 
in animals fed deficient foods from such soils, and that mankind 
was no exception. Degenerative diseases, as causes of death in 
the United States, had rtsen 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 tndlvtdual 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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,,._ theJil. stnce 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 1n dry weather. 
or during mild cold snaps. are not so much the result of drought 
and cold as of nutrient deficiency. NPK !nitrogen. 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 lifetime of meticulous scientific investigation into 
the chemistry and biology of the planet. highlighting the funda
mental necessity for feeding plants, animals. and humans through 
mlnJ.strations to the soil Itself. correcting deficiencies of diet at 
their potnt 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 soil 
management. 

Were Thomas E. Dewey to have defeated Harry S. Truman 1n 
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 policy of deliberately 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 multina
Uonals were able. often through the guise of foreign aid, to im
pose their deadly chemicals not only on America, North and South. 
but on all the 1bird 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 1960s the United States and World Bank applied presflure on 
and ':n~ allow Westerr1 chemlcal companies such as Standard Otl of Califrm1ia 
neut C etnational Minerals & Chemicals to build fertilizer plru1ts on the subeontl
~ olluslon Is indicated by the fact that farmers ret'eived subsidies from the 
plua government of 10 to 20 percent on fertilizers and 25pereent on pesticides, 
tion ~ent-backed loans to pay fur t11em. As a result, fertil!zer consump
pe:r b--..~_:_ area of India rose between 1969 and 1979 from 3.5 to 50 kilograms 

~ ......... .., Ia hectare ifl about an aere ru1d 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 agriculture more candidly, clearly and tren
chantly than Charles Walters Jr., A Kansan of Volga Germanic 
stock. Walters since 1971 has edited and published a straight
punching and hard-hitting monthly. Acres U.S.A.: A Voice for &o
Agricult: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-
1ng the farmer, supporting instead the prtnclple of agricultural. 
parity. a concept so easy to understand that most economists 
and financial writers eschew it as Msimplistic. "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 fair 
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 in America. 
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 Commurtlst. ~ 

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 otllces, we heard Walters take a call from one of 
hundreds of farmers seeking to elucidate the mystery of parity, and get to the nub 
of the matter In a few words: "When there is par exchange,- said Walters. "that \H 
to say when the farmer gctfl a full and not an arbltnuily discounted price lor his 
produce---on a par wtth the price he has to pay for all that he Imports onto his 
fann- then he prospers. Hf' can pay off 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 inter 
national rnan.ipulalors lose their base, the munitions makers see their prolits 
eroded by peace. When basic raw comrnodit1es move across borders at !f'ss than 
f'~ulty of ('Xchange, annles follow." Such talk, eminently reasonable today, In the 
McCarthy era could get one Into trouble. 

'.Jack Dovlc, Director of ~cultural Projec~ for UJC Environmental Polley fnstl· 
tute, In htS briU!ant AlteredHanJest, reports that shortly after Carson's book calkd 
attention to the acute toxictty of some pest.lddc.s and their ind!S<Crlmlnate u~c 
throughollt the country, several members of the National A<.;a<1emy of Sci<'nces 
engaged In pestidd<" problems and re!CJted !kids attacked the book. 
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same effect from farm chemicals used freely in the environment?" 
'J1le meaning of this strange language, as Charles Walters was 

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

Mosca stressed the point that toxic farm chemicals are radio
mtmetlc 1n that they ape the character of radiation. The damage 
resulting from nuclear radiation is the same as the damage re
sulttng from the use of toxic genetic chemicals, said Mosca. And 
the use of fungicides 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 
h1s running stacy-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 
fert111ty. 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 Montedison, 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 conunlttee, economk 

~agist George C. Decker··- wlw had also been a frequent consultant to the 
t the cal industry---called the book "science fiction." comparable In Its messagt" 
0 1V program Twilight Zone. At congressional hearings, Mitchel R. Za.von, a 

COnSUltant for the S}lt'\1 Chemical Company, also a member of the academy's pest 
COntrol Committee, characterized Carson as one of the "peddlers of fear" whose 
~gn against pesticides would "cut offfollil for people around the wurld." Two 

de:r academy scientists suggested that Cat'SOn's work suffered from ignorance 

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

~It . 
IIU~ recently revealed m the ltalian courts that Montedlson had corrupted and 
Corrfereed Italy s leading publisher, Rlzzoll, ownf'l' (JfMllan's leading newspaper. II 
ttt-.-~. della Sem, Into a('ting as Jts covert PR outfit with funds manipulated 
~L<Sil a phony Masonk outfit in (:onjuncllon with thC" Vatkan Bank and the 



xxiv Secrets of the Soil 

not help noticing increasing funerals due to death by cancer among 
his farmer friends and a host of ~scrambled children 
tetratogenically birthed, bodily deformed or mentally retarded." 
Grieved by the untimely lingering cancer death of his sister. ex
posed to agricultural chemicals in 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 highly 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 Uvtng 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 Svengalis of science defend irradta
tion as cheap. 

That all this horror ts unnecessary, redundant. and avoidable 
has now been demonstrated by a band of happy warriors 1n 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
dixon where and how to apply the knowledge. Wlth 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 soil. 

---

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 
cow horns. 

We were on the hundred-acre fann of a fanner U.S. naval com
mander, Hugh J. Courtney, gray-bearded and easy-going in his 
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 clainroyant 
Austrian scientist Rudolf Steiner as a prime 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 surpr1s-
1ngly sweet to the nostrils. 

Some fifty gallons of this manure filled various crocks and pails, 
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 DayTradtng Com
pany a hard~to-find volume on agriculture written by Rudolf 
Steiner. 

"Many occult discipUnes, ~ said Hugh, his smile angelically 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 wonied about the pllght 
of European agrtculture. Seed stock had dangerously degener
ated and a crippling increase in animal and plant disease was 
ravaging the countryside. Steiner replied \Vith eight lectures de
Uvered in the Silesian town of Koberwitz, 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 soU. 

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" agrtcul
ture as Howard, Balfour, and Rodale. But Steiner went further, 
much further. by attributing the effectiveness of his biodynamic 
method to cosmic, telluric, 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 PCeiffer, that early practitioners of biodynamic 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 ltfe. 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.~ 

Stetner'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 tnan\1('{' 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 bactetia and other microbes 
of various chemical elements-principally the nitrogen, sulfur, 
carbon, and oxygen on which plants are nourished. Nitrogen is of 
paramount importance to Ufe 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 ts abundant in the air above every acre of land, 1t 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 mll11ons or billions of years in the 
past." 

"Did 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: 
"lhe combined weight of all the microbial cells on earth is tv.renty
ftve times that of its animal life; evety 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 formative forces. 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 reviv1fYing an entire acre of dytng 
land. 

The rest of the preparations, as Courtney desert bed 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 is 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. ts to ~enhance Ught metabolism 1n 
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 explained as be
ing designed strictly to be inserted into a compost pile to help 
rolcroorganisms transform 1t 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 dandelton 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 
sotl, there to be worked on by the mysterious forces of the cos
mos, which Steiner describes as pullulating with life beneath the 
snowy frozen soil 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 1t for long stretches at a time. 

The stinging nettle. 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 of nutrition they most need. As prepa
ration 504, it ts buried without benefit of sheath, preferably be
tween layers of netting-iron netting, warned our host. not cop
per. Iron, he explained. 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 5051s 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. 1t 
is to be irrigated with rain water to acquire a coating of sUme. 

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 1n Massa
chusetts. 
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Finally there is Steiner's preparation 508, which does not go 
into the compost. It ts 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 in the valley by a stream 
where a circular hole twelve feet wtde 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 all850 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 

Lee McWhorter and Will Chapin bi.IJYlng some 850 cow horns filled with cow manure. 
They v.ill stay below the ground from shortly aftt"r the Winter solstice Wllil St. John's 
Day or Midsummer Day (June 24) the follov.rtng 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 1n terms to satisfy the orthodox. 1 

Back on the hill by the house s:lte, 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 Steinertan 
preparations-500 to 507-lying 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 doses of a remedy that would in 
a healthy p!'TII(>ll produce the symptoms being treated-is that the smaller the 
attlount of matte-r the m1>n- powf't'ful thf" force exerted. as if 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, santolina, and a deli
cate winter savory, all vibrantly alive and flourtshing 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 500----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, bubbllng 
"chaos," followed by another sWirling vortex. 

"I use this special stick," said Lee, "to 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 
sbape 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 
I just sit and contemplate what I am doing. The important thing 
is to put your thoughts and detenninatlon 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 of your 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 
w:U1 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 turning 
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 ts drawing the 

Lee McWhorter creating the vortex to suck cOf>mlc and planetary Ioroes 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. ~u·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. 
"TTlts is it!" he said. "TTle 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 1n 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 German govemment research farm near Kassel. 
The barrel compost was a simpler method for getting all the 
Steinerlan preparations into the soil, homeopathically. Not that 
one didn't want to spread normal biodynamic compost, he added 
quickly. It was a question of acreage: if 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," said Lee, ~explicitly stated that as a result of the con
centration and subsequent dilution 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 time. 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 fertl112er but is 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 soil the element of calcium. and 
plants grown in high-calcium soils 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~ pen 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 soil 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-of this barrel com
post stirred into water and stimulated by the forces freed through 
the compost. can generate a billion microbes in each teaspoon of 
soil. You get an idea of what's happening if you 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 soU is merely an indica
tion that cosmic forces are at work. It's like flies: they only come 
if there's dirt. Ditto with the microorganisms: they only prolifer
ate 1f 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 
ltqutd 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 b:lg brush to swish the 
stuff onto the ground. Maureen still Ukes to do :It that way. and 1t 
works just as well.~ 

Pail 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." sa:ld 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 Ufe. 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 dormant 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. "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 third 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. Evecyone 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 pay atten
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 smtled 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 formative forces as they oper
ate in cycles." 

"What about the 501 ?"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 potentlzed 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." 

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. rtght 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," he explained, 
'"so that the earth forces can work their way up to affect the pile, 
and the earthworms and microorganisms can have access to de
compose the material.M 

With a wheelbarrow he set about collecting various ingredients 
to build up in layers. first one of dried weeds, which he picked 
from the edge of a field. These he covered with a couple of inches 
of earth, followed by a layer of straw, followed by a layer of cow 
manure. ~us 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 soil it'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, teruing 
tt up by the roots and waving it in the air. "It grows wild Uke 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 1t in our herbs. It's a good expectorant 
to get rid of phlegm, and tt's also a diathoretlc to make you sweat. 
Growing medtctnal herbs ts a matter of intent: you have to know 
just what effect you're looking for; and the herbs ought to be 
biodynamically potenttzed, otherwise they have little or none of 
their natural powers. ft 

Lee wheeled hts barrow to where he had three compost piles 
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 earthworms. Next to it was a second pile In the process 
of biodegrading; he figured it would be ready in a couple of months. 
The tturd pile, exuding fragments of orange peel and egg shell, 
was clearly being built up from kitchen residue. 

~rve got other small piles of compost like ttus all over 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 bulld
ing. "A little of this older stuff will act as a starter in the newer 
plle. But the real starters are the Stelnertan preps, the ones Pt"etffer 
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 eompnst Inoculated with s[X biodynamic preparations. [l has turned Into 
humus alive with earthworm.<;, the bm;!s for biodynamic fanning and ,lla.rdenlng. 
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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. 

~Into each of these holes I'm going to put one of the preps. 502 
to 506," he explained, producing from his pocket five llttle 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 barrel 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 1t 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. Titls 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 trtllions of cooperative 
microorganisms." 

"Who else, ft we asked, ~is 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 

Thirty miles west of Philadelphia. in the 
low-lying hills ofK1mberton. the first biodynamic farm 1n Amertca. 
Ca.mphill Village. came into being in the late 1930s. dedicated to 
an ecological, nonsynthetlc. sustainable agriculture. On a thou
sand acres of what might be the rolllng downs of Surrey. Alartk 
Myrtn, presldent of the Sun OU Company, first gave sanctuary to 
Steiner's early follower, Ehrenfried pfelffer, an anti-Nazi blochem.Lst 
and pragmatic farmer, who fled the Nazi millennium to bring h1s 
master's agricultural message to Amertca. 

The old mansion house. overlooking a sprawllng four-hundred
acre farm. now houses a large group of cheerful handicapped 
persons of various ages-frail human beings. extermlnatable un
der Hitler's genetic laws, but chertshed by Steiner. who devoted 
some of the best years of his life to the science of successfully 
rehabilitating the handicapped. Camphlll Vlllage. now one of many 
such institutions stretching from Ireland to Botswana. is a non
profit venture partly funded by government. We found its mem
bers happily attending to their chores about the farm. which eco
nomically includes a bakery. a cheese factory. and even a store, 
where only blodynamlc 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 1n his thirties, Rodertck 
Shouldice. recently appointed administrator of the association. 
J-Ie explained that the o.r1glnal biodynamic acreage had been di
vided by MyrJn at his death into two farms. side by side. both 
btodyna.mically run. One was for the handicapped group. where 
visiting students could also learn the biodynamic method. The 
other. adjacent. of ftve hundred acres. Js run as a dairy farm to 
nourtsh the students of the Stetnertan Waldorf School. from kin
dergarten through twelfth grade. Extra income is dertved by truck
ing fresh mllk, yogurt. and cheeses to Philadelphia-the state of 
Pennsylvania being one of three in the Union which still allows 
raw mllk for sale. 

AJmlng at self-sufficiency as well as health, the farms grow their 
own wheat. rye. soybeans, and corn. along with most of their 
fruits and vegetables. Many of the fruit trees. deliberately planted 
by P!elffer in the early 1940s on the strip-cultivated slopes to 
help avoid erosion, still bearing frutt: apple trees and pear 
trees. •lfljliii~Je• 

ESES!!!beuaed-Mitl 
In a well-designed root cellar P!elffer near one of the 

tenant houses-handy 1n those days as a war-time bomb shel
ter-steiner's various preparations. 500 to 507. lay awake 1n earth
enware pots surrounded by peat moss. thetr lids daubed with 
yellow paint to differentiate yarrow from oak-bark or nettle. wait
ing to be inoculated into compost. or be sprayed homeopathically 
onto an avid SOil. 

Kimberton Hills. as Ron Shouldice explained. does not use Marta 
Thun's barrel compost. but has enough cows of its own to regu
larly spread the real thing on all tts acres from a sertes of fifty
foot-long compost neaps inoculated with the preps. Rod does this 
himself. injecting piles that have been front-loaded into wind
rows by two professional biodynamic farmers who oversee the 
land and care for the livestock. Swiss and Hereford cows. pigs. 
sheep, goats. chickens. pigeons. all produce biodynamlc manure 
for biodynamic compost. it being a part of Steiner's notion that 
every farm should be fertllized by the animals that live on it. cre
ating a cycle of ever-increasing richness in soU untainted by for
e:tgn or chemical elements. 

To stir the 500. which is made rtght there on the farm. Rod 
uses a system with a platform six feet above ground. surmounted 
by a trellis from which a ten-foot pole dangles into a 135-gallon 
barrel. The system allows Rod to stir ninety-five gallons at a time. 
wtth little exertion, being relieved of the suspended weight of the 
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Underground vaulr crealcd by the Myrlns In 19421D house the varlous Steiner prep~~ In 
earthenware pots surrounded by peat moss. 

pole. The resulting 500 ls easily poured by gravity into a sprayer 
hooked to a tractor. which can spray five gallons onto each of 
nineteen acres. The entlre farm is fertilized with biodynamic com
post from the windrows. lightly turned Into the topsoil 1n the 
sprtng. and regularly stimulated by the cosmic forces released 
through the spraytng of 500 and 50 I. 

To these blodynamtdsts. the whole earth is but a reflection of 
what is taking place 1n the cosmos. an idea that goes back at 
least to Ancient Rome. confirmed to them by intensive laboratozy 
and field experiments carried out during the past half centwy. 
As an 1nd1catlon that man once understood the power of the sun's 
tntercourse wtth soU and plant. they point to the Egyptian glyph 
of the Sungod Ra. depicted with rays that end 1n manipulative 
hands. 

Evezy 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 CamphUl 
Vlllage Farm are done as strictly as possible in conjunction with 
the Kimberton Hills Calendar, whose editor, Sherzy Wildfeuer, and 
several contributors. are 1n residence nearby. Stetner and hls 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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tng effects on the earth and on the plants that grow in it. 

Because each day the sun rises four mtnutes later than the 
stars against which it moved the previous day.tn a year It gradu
ally traverses the entire circle of the zodiac, spending a month in 
each constellation. The moon, 1n 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 growing plants is no 
longer 1n dispute-the moon has two other motions which are 
said by Steinedans to affect both plants and planet. The moon's 
elliptical orbit brings it at times nearer and at times farther from 
the earth, creating an harmonic effect comparable to the earth's 
drawing nearer to and farther from the sun 1n 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 Marta Thun, point out that with the ascending moon, plant 
forces and saps flow upwards more strongly to f111 the plant with 
Vitality. But, when the moon has reached its highest point and 
begins to go down again, the plant. they say. orients 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 time for prun
Ing trees or clipping hedges. When the moon runs low on the 
horizon. echotng the sun's Influence 1n autumn and winter. the 
Vitality of plants is said to concentrate 1n their lower parts: time 
to concentrate on manuring. rooting. cutting, composttng. and 
harvesting root crops. 

Biodynamicists point out that the forces streaming continually 
from the direction of the constellations are Mfocused" by the moon 
and are able through its power to become directly effective in 
plant life. They therefore choose to work with 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 espec1ally 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 fruit day for tomatoes. The 
four aspects of a plant- root. leaf stem. flower. and fruit-seed
have distinct qualities and functions. In cultivating plants. bio
dynamictsts try to encourage the root growth of carrots. beets. 
turnips. and potatoes: the leaf growth of lettuce. spinach, and 
grass; the blossoms of their favorite flowering plants: and the 
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{rutt and seed formation of such crops as wheat. com, tomatoes, 
beans. and squash. Steinerians point out that the moon itself. 
act.tng not only as a reflecting mechanism, but. of tts own power, 
works on the earth through the element of water, available to 
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plants either through rain or irrtgation, and is a carrier 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. Wit:.hin each single day. says Maria Thun. 
a plant is affected by the earth's complete revolution- an effect 
comparable to what Steinertans describe as the yearly in-and
out "breathing" of the earth. They say that from about three in 
the morning until midday this dally rhythm causes sap to rise. 
and that from three in the afternoon until the middle of the night. 
the rhythm tends to influence the lower parts of the plants. 
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When Steiner noted that the ley crystals that form 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 Kollsko, that 
they expertment in the lab wtth the formation of crystals as a 
means of demonstrating what he called his "formative forces" in 
nature. To satisfy Stetner'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 Steiner's but Paracelsus's dictum that each 
planet is llnk.ed to a metal on which it has a special effect, varying 
with the motions of that planet. With her method Kolisko was 
able to explain such mysteries as why highly refined metal ob
jects such as ball bearings can turn out badly lf 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. 1 

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 lives 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 new emironment. By performing normal 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, 

'"-' form, 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 coming 
storm. This enables them to send sugar back up to leaves and 
boughs when things hilve quieted, and so repair any damage by 
the storm. The mystery remains as to how the plants can tell that 

4lJ11e many painstaking experlcmcnt.s to validate the actual effect of slars, sllll, 
planets and moon on gennmat!on 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 storm. 

Taking a leaf from Steiner and his occult masters. Kimberton 
farmers are aware, as Rod explained, that the four parts of the 
ptant 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 Gemini
IJbra-Aquarlus; fire with Aries-Leo-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~unctions. 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 rlse in traffic accidents occurring on node days 
has been confinned statistically. so have the effects of the moon 
on cattle-breeding been established by Stetnerlan 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. Steinerlans claim 
that the forces of both opposing planets. influenced by the im
pulses from their respective zodiacal constellations. interpenetrate, 
fructifying 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 Steinerlan 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 rtng of hills. each connected since anctent 
Celtic and Druid.Jc times with a different zodiacal sign. But she 
soon found that the ancLent history of these "mystery centers." 
enabled her to interface the effects of moon. sun. and planets. 
enclosed as they are wtthln the twelve zodlacal constellations. 
various sections of which are visible at ntght at dlfferent times of 
year. The result was th,e creation of a calendar. the Biodynamic 
Sowing Chart. Lncorporatlng all the data of the three moon 
rhythms, the planetary positions. and the zodlacal stgns, by which 
the members of such communities as Kimberton can plant and 
harvest theLr superior products. By creating her sowing chart on 
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thiS basts. Thun was careful to be correct, not only geometrically. 
and theoretically. but actually. To sow seeds by the wrong moon
shlne. without pay1ng attention to the exact scope of each par
ticular celestial sign would be to escape its Influence and. like 
Procrustes. not make beds to fit people of different 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, Margrtt 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 Ffeiffer's laboratory 
at Threefold Farm. Allin diminutive storybook form, it contains 
the equipment for the manufacture of the Ffeiffer 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. stlllin 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 
Dubai, 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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Margr:lt Selke in her lab at Threefolr1 Farm. N.Y. 

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 Bio-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, Stetner had made the same re
quest of P!e1ffer 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 Preiffer 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 Stetner's preps. Preiffer earned out 
a series of expertments by placing chopped potatoes in thin dilu
tions of 500 to 507 and studied the development of roots. discov
ering that 500 had a particularly stimulative effect on root growth. 
causing numerous fibrous roots. whereas 501 increased the as
Simllative activity of plants, and 504 had a special influence on 
flavor; all the others strengthened growth compared with control 



samples. 
l'felffer claimed that tn the last half century, since the sdvent 

of one-sided fertlll.zatJon, and of insecticides. humanity all over 
the world had been reWV!IJg increaslngly delkt~'Ilt prmelnin food, 
and_ that !her~ was nothing normal anymore in what '''11.'1 being 
grrn>n. But by comparable testing of chemically-grown wheat seeds 
and blodvnamic v.-heat seeds. Ffelffer showed that. on the ser
enth day~er sproutlng. biodynamic seeds contained 42 percent 
protein compared with 23 percent for chenuc.ally-gro"n seeds. 
Han·ested In the summ~r. the biodynamic wheat had an almost 
gloss-like grain, and 12 In 18 percent protein compared to l 0- 11 
percent for chemtcall)-·-grrmn wheat, which lead l'f~lfferto remru-k 
that with such mllrttlc>us wheat one could almost avoid eating 
meat. 

Subjected to 100 degrtts of heat for half an hour. the blody 
namlc kernels st!ll sprouted. whereas arttflclallv fertilized ker 
nds ""''"dead. 

Other expetiments v.>ere made ill fields where parcels of land 
~ide by side were repeatedly culUvared 1n the same way. planted 
with Ute same crops, bllt fertilized differently to dcrnon&trate the 
dllk"-'nce 

From 1926 to 1938 l'fetffer also ran =·eral fanns in Holland. 
totahn~ clght hundred acres. complete with their own !lour mill 
and bakery for making specU.lly wholesome bread. w!llch fed a 
total of st:\-en hundred famHtes. B!odynamlcally-produ<·cd veg
etable~. d!strtbuted under the Dt'meter brand~ nam~'<l for the 
Greek goddess of agrtClllture~ at lirt;t a\-olded by outsiders as too 
expenstw:. ""'re soon forced back omn their tables b~· children 
who refused to eat anv other kind of >>egetab!e put before them 

For fear of startling Arnertcans. F'fellJer"s tlrt;t book pubh..qhed 
m the United States_ Bio-D!Jnamu; Farmitlfl arui Gardening. so 
bov.~llcrlzed Steiner It avalded off~n<IJ.ng anyone squeamiSh about 
metaphysics. and could thus perstst. without causing the slight
est re~ttiOn. as the guiding light for a few hearty souls. TI>crc was 
no menuon ofburted cnw horns. stag bladders, or the sllmv skulls 
of animals. Tile preps were politely described as generic concoc
tions of herbs_ 

V.1>ile World War 1! raged on In Europe. l'felffer was establish
Ing hts bona fides In 1\m~rica by obta!nlng an honorary degrt'e In 
me-dicine from the Hahneman Medical Co!lege In Phlladelphla
J.! one time almost wholly dt:\'<lted to homeopathy----til recognition 
of hls remarkable btolaglcal research with the use. of crystalllza 
tlons. Ustn!l; a stnglc drop of a ~!ck paucnt"s blood he made It 
possible to diagnose many forms of disease. including cancer. 

By 1944. as an American Ntlun, after a falling out with his 

~ l<n rhrom."<w.un '"'""" "'""'-'"'"', l•Lkln~ m 'itom>c "'"I '"'"''"' fom'"''""· • '' 
tlr "-'!flt. I"'" ];'"''"'"''"" buttcr fmn- unp.~•lcmuo-!1 milk ""'"~ ~hul Pldb mil•, 
'-~thy '"'""'" r><~ of '""'"" o lnlh""""' 

patron at Kimberton Hills, F'felffer mo>-ed to a 285-acre farm of 
bls own in Spring Valley, N. Y whk'h he operated blO~-namlcally_ 
But the land was stony and stertle, the cattle riddled with the 
dreaded Bang's disease, and only l'fei!Ter·s cheerful determina
tion, along with his applied sclentiftcally made compo~u.. enabled 
him within two years to restore the land, feed the graln groWil 
frnm It to his cattle, and cure th('"In without medication: ""They 
cured themselv~s." was l'feiiier·s smiling explana\lon. ·we sim
ply provided nutrttlon and care-

Greatly preoccupied with the )l.ene.-al condltJon of soils ill 
Amertca. l'fclffer found a third of U>e United States on the wav to 
becoming useless tram eroSlon and bad agrtcultural practiceS ln 
the Middle West. dust storms were mo'inl< eastward at tl>e rate of 
furtyrnUes a year. Because of unbalanced ~ and a greedy 
tnlage of th~ soil. with no care gh-en to protect H. the sod was 
gradually being loosened and the protective soil cD>·niul( wafted 
Into the atmosphere by drought and v.-tnd. A b!ologirallY benefi
Cial form of tl>c balanced, dlverslfted fann, \\1th heavy legume 
plantings. meadows. and green maJ>UilJljJ;, was behtg ~n up in 
faV(lr of a one-Slded rnonoculture. Between 1935 and 1938 some 
90 percent of UJC settler>~ of the GJ"f'at Plains abandoned their 
farms, tragically <lescrtbed by Steinbeck in The Grapes oj Wrath. 

To make things grow on a piece of soil. l'felffer pointed out. was 
not necessartly farnung: il could be destroying the earth's fcn!l
tty. A cultivated field. he mststed. was a llving organism, a lh"lng 
<mt:lty J:n the totallty of Its processes. ·A well-tended !leld does not 
have S!l unlimited capacity for lnrrNsed produclh1ty, especially 
llot one directly proportional to the amount of fertilizer appli~d. 
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An lncreas<;' In production may be ?btain~d. but the s.cU. as an 
organiC structure. can go to pteces. 

Pflolffer prea<:hed repeated!}' that sotls intensely treated "'1th 
chemical fertilizer or orctJ.ards spraved for a long Ume with chemt 
ca1s 00 longer have any biological actMty. They b<."gtn to die. Also. 
,1neyards tttated for years with copper and Um~ solutions be 
come devoid of earthworms. losing their capacity for crea~ 
humus. 

Strang do""" of chemical fertilizers. said Pfeiffer. et~pecially thos.• 
rontatn!Ilg soluble salts ilk<' potassium or ammonium sulfate. or 
highly corrosive substances such a.~ nitro phosphates. or pol· 
sonot.L5 sprays. like arst'nic and lead preparations, injure and 
destroy the rntcroorgan.K world. And he was qutck to point out 
that every measure that disturbs life tn the so!l and dr1ves away 
the earthwonus and hacter1a. renders the so!l more l!feles.<; and 
less capable of suppor11ng plam Uf~: the oniy healthy altemauve. 
he ach:ocated. was Stetner's biodynamic compost. 

Bm opposition to methods that smacked of witchcraft was stlll 
too 'indent In North Arner1ca: and the strain of a constant stx 
teen-hour day dh1ded b<."tween s.:tence and fanning was too great 
for pfelffer"s weak <"OnstltuUon. From cong<""tlilal diabetes and 
advanc<""d tubereulosis he collapsed and was ("(lnfmed to a sanl 
tartum for a year. An tndefaUgable resear~her. Pfeiffer took the 
blow as an omen w change his approach. Out o/ bed. he 111'1\ded 
for the sannartunfs lJactertologtcallaboratory to study under the 
microscope the ,·ery tubercular bacteria Ulat had been gna."-1ng 
at his lungs. particularly fa.S<."tnated by the way specimens from 
dlgesttve tracts break down and dtgest waste material-all of which 
gave him food for thottght. Already at Dornach. Steiner had aug 
gested he search for a method of transforming vaster quantltles 
of orgaruc matter into fertiliztng compost. To Pfeiffer lh1s meant 
!dentifytnp; and !oolating the lndMdual strains of bacte>1.a that 
could digest and trangforrn t11~ vac!aus tngrcdtents In an entire 
cih• dwnp. 

Sufficlfo.ntly recov("red, pfe!ffer founded his Biochemical R!"sean:h 
Laboratory atlhr....:fold Farm. In a Steinertan center organized tn 
the 1920s by a disciple of anthroposophv v;llo '''as happy to offer 
pfe!ffer the opporturuty for developing Stelnertan notions. 

Wltlt the help of Marllflt Selke. l'fdffer patiently sought out and 
isolated the vartous strains of bacteria which. rendered doro~tnt 
and added to Steiner"s tradiUonal biodynamic preparations. h~ 
predicted would prodll{"{" a bacterial starter so ;Hal it would be 
called "blo-dytt.anlite,- capable of transforming ,·ast amounts of 
city garbage and fJaughterhouse refuse Into valuable organ!'" fer. 
tlllzer at compet!tlve prtces that would lead to the demise of clleml 

.... 
It IS satd that pfe!ffer was also led to thts d"'-elopment of Steiner"s 

or1glnal preps because he found it difficult to com1nce Amencan 
fanners of the ,·aJid!ty of having to potentlze the var1ous lngredi · 
o:nts by stirring for an hour. let alone bury cow homs. oak bark. 
or skullo. ill his starter he maintained the preps were already 
correctly potent!zed by st!rrtng. Only a selen group of dedicated 
biodynamic enthusiasts continued. unostentaliDusJ:.·. to use the 
or1glnal pr~s. stuffing and stlrr1ngas Stcu1er had recommended. 
while pf~lffer launched Into the largc·S<"ale wholesale reduction 
of City refuse. 

By 1950 he had approached Tony Dalcinu. president of an Oak· 
land. Callfomta garbage-collectlngoutlll. <l:Ud o!lered to translate 
Into fenilizlng humus as much as possible of the tour hundred 
tons a day of ~bage mllected by Dalclno's tru\'ks from the cit;· 
of Oakland. TO dr1n~ home to Dalc!no the folly of the present sys 
tern of handling refuse and the advantages of hls offer. I'foiff,•r 
e><plalned how it costs .>unertcans. as taxpayers. b!llions of dol· 
Iars a year to cart away as garbage pre<:lous mtnemls and organic 
matcnal taken aut of the soil In the fonu of food. while It was 
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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 in 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 of$150,000 to start the Cameo Com
pany. 

Shortly thereafter a small slate-gray building arose on a penin
sula on tlle edge of San Francisco Bay. In it a hundred tons a day 
of wilted refuse was fed onto conveyer belts, to come out as com
post tnoculated with the Ffeiffer starter. 

As described by a contemporary journalist. lines of heavily laden 
garbage tnlcks would rumble down to the Cameo 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 pull out 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 enormous steel blades. 
rota:tlng 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 bactetia was immediate. Within two to four days 
they could multiply 300 million times. wUh metabolic action so 
tntense the mixture heated up to more than 150 degrees as vari
ous strains offutiously procreating bactetia 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 Ffeiffer explained the process: ~During 
the digestive petiod, food-building bactetia have begun to grow. 
'Ibetr 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 bactetial Ufe. Ffeiffer explained, is present in virgin soil; 
but in the garbage compost the concentration is several hundred 
ttmes greater. "Mter the first week of violent decomposition, the 
garbage has ceased to be rotting matetial 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 bactetia 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 vttamin A. Grain 
showed a consistently higher protein content. Laboratory expeti
ments showed that Ffeiffer's mixture could restore even stertle 
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 9epartment, Walter F . 
Gibson, called the plant "a boon to any municipality .... Economi
cally sound, it can be operated in any area." The Oakland Tribtme 
chided San Francisco for not getting a compost plant, comment~ 
tng: "California does have its backward cities!" Lady Eve Balfour, 
orgaruztng secretary of the Soil Association Ltd. of Brttaln, climb
lng gtngerly around the hillocks of garbage. singled out the Cameo 
plant as the high spot in her U.S. tour. 

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

Fifty years later. no concerted effort has been made to take up 
where P!eiffer 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 
unfl!nching, 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 Pieiffer 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 htm, 
was always ready, she told us, to help with his knowledge of bio
dynamics, and would devote as much care to a small backyard 
garden as to a severai~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 tron, and stay that way. For an infestation of pea aphids 
he would suggest. equally successfully, a tincture of green soap, 
diluted 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 impoverishes the soU. 
As an excellent means of controlling pests in a garden, Ffeiffer 
recommended young turkeys "because they clean up insects with
out disturbing growing plants, and talk to each other all the time 
1n the sweetest voices. a joy to hear!~ 

Biodynamicist Helen Philbrick. author of a channing book on 
companion plants. recounts how Ffelffer 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. Ffeiffer, she says. looked closely at 
the tree, up and down, all around. studied the soU, the hillside, 
the sky, and the adjoinlng 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: "What could fence posts up there 
have to do with a tree down here?" 

With his accustomed patience, and with no suggestion that 
anyone else's knowledge of biology might be disgracefully limited, 
Ffeiffer 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 Us 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 w1ll either re
move the fence posts or treat them with crankcase oU to stop the 
fungus, there. you will save your peach tree, here." His advice 
being followed. says Helen Philbrick, many good peaches were 
gathered from that tree for many years to come. 

But Ffeiffer's advice was not always so promptly followed. On 
the whole he faUed to convince his fellow Americans of the tenets 
of biodynamic farming as taught to him by Rudolf Steiner. So few 
of his listeners dared follow hts 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 tt 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 publicizing 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 stngle-handedly. 

From the middle of the 1940s when she was first apprenticed 
to P!eiffer 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 allergic-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 
lifetime, 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. 

ChapterS 

MICROCOSMOS 

Pf'etffer'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. Tootllless and mouthless. they ingest 
through their membranes and chew up witll 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 tllat of all the large mammals, 
cows. horses, rabbits, mice, gophers, toads, snakes, birds, grass
hoppers, spiders, and other types of animal life tllat run above it 
or take shelter in lt. A single microbe reaching maturity and di
viding within less than half an hour. can. in tile 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 unllmlted growth, could 
outnumber all the protons and even all the quarks estimated by 
physicists to exist within the entire universe. 

That we should be so cavalier about these microorganisms is 
ironic. 1f not tragtc; for the human body may be a direct descen-
d t of the first single-celled bacterium 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 proliferate throughout 
the length of the intestine. And every inch of skin teems with 
friendly but unseen creatures by the billion. Though we kill them 
relig1ouslywith soap, left alone, they clean the skin as well as any 
cream produced by Arden or Weleda. 

As master chemists, bacteria 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 enviromnent of earth and the microscopic 
organisms thrtv1ng upon It, it is virtually tmposstble 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, recycllng the elements through the chemical labo
ratory that constitutes their bodies, making them ava!lable to 
plants. Nitrogen and carbon are not alone 1n requtrtng 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 animal 
tissues, recycllng 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 
)llietOI:les are decomposed and consumed by other microbes. 1n 
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 fanned into a humus 
that undergoes a slower degradation. confen1ng to the soil its 
hydrophilic. water-loving capadty, its colloidal structure. and its 
resistance to erosion. 

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 
bacterta 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 
nttrogen starvation. Beer. wine, bread. and cheese would not ex
:ISt without the intervention of the microbe. which makes of man 
88 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 astonishing 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 
Js 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 soil by 
what Walters calls the ~farmer's unpaid workers." is divided up 
among the microbes. Some collect nitrogen from the atr. Some 
serve as scavengers. Some release anunon1a 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 livtng 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 cells. 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 Uvtng 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 worm. "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 worms." 

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 earthworm: 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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l)esptte 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
m.g 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 Iubrtcid, 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 mill1on years old, they come in vartous colors and sizes: 
brown, purple, red, pink, blue, green, and light tan, the smallest 
barely an inch long, the largest a ten-foot giant in Australia. though 
South Mr1can newspapers reported a boa-constrictor-sized mon
ster twenty feet long, a yard wide through the middle. The most 
common European and American earthworm, Lumbricus terrestris, 
grows barely longer than six inches, 

Ten thousand years ago, immediately after the last tee age, the 
lumbrtctd earthworms 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 Ntle-where crops grew 
almost without cultivation in a soil of immensely fruitful rich
ness. 

As Jerry Minnich points out in The Earthworm Book. other ar
eas of the earth offered ideal climates and rich soils, but pro
duced, with the exception of China, no such civilizations. The 
Egyptian experience alone, says Minnich. ts strong indication that 
a complex civilization 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 earthworms. It was estimated that durtng the six months of 
active growtng season each year the castings of earthworms on 
these soils amounted to a stunning 120 tons per acre. and 1n 
each gram of that soil are more microorganisms than there are 
humans on the planet. 

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

Worms seem to be the great promoters of vegetation, perforat
ing and loosening the soil, rendeting it pervious to rains and 
the fibers of plants by drawing straws and stalks of leaves and 
twigs into it; and, most of all, by throwing up such infinite 
numbers of lumps of earth called worm-casts, 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 earthworm be revered 
and protected by all her subjects as a sacred animal Egyptians 
were forbidden to remove 1t from the land. and fanners were not 
to trouble the worms for fear of stunting the renowned fertility of 
the Nilotic valley's soU. 

In the north em part of North America the last Ice Age so stripped 
the country bare of earthworms that 1n very few areas of what is 
now the United States were agrtcultural lands rtch enough to 
support even moderately large populations of native Amertcan 
Indians. As Minnich says: MBefore European contact, the only 
lumbrtcids native to the United States were some lacy species of 
Bismatus and Eisenia, essentially worthless as soil builders.~ 

But wedged in the shoes of the colonists' horses were tiny 
lumbrtcid egg capsules. and in the rootballs of European plants 
immigrant earthworms arrived w remedy the situation. In no time 
a rtch but dormant 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 Mtrulich, New 
Zealand soU scientists observed that European lumbrtcids were 
making vigorous inroads tnto 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 earthworms ran as high as over four mU
llan per acre. more than three times the maximum populations of 

:rntenuU organs of tht:" ea.rthwonn 
(l.ur1lbrlcus terrestris). t'rom The 
Earf}Jwonll 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 1n the form of castings, 
compost of the highest grade, containing mineral and organic 
matter 1n a soluble form, excellent as both a fertilizer and as a 
soU conditioner. 

Earthworms 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 soil finn. retaining 
motsture as 1t hardens. 

In classical Greek times, Artstotle called the earthwonn "the 
guts of the sotl,M because 1t 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 unftnicky 
eater. the eyeless earthworm ingests whatever appears before tt 
fn morsels fit for tts toothless gums. 

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

,. erai particles as grinding stones 1n Its gizzard. Mixed 1n 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 avatlable nitrogen, seven times as rich in avatlable 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 solltn 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 avatlable, earthworms consume large amounts of soU, and by 
mixing the two produce a rtch humus. perfect 1n 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 indMdual 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 1n castings each day 
it is on the prowl. Henry Hopp of the USDA estimates that one 
acre of good agricultural land can produce well over five tons of 
castings 1n 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 tnto 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 soils. breaking up clods. and burying 
stones. Some carry down leaves and other organic matter; others 
brtng nutrtents and humus to the top. 1\J.nnels held together by 
their mucus afford planted roots quicker avenues into the soil. 
And the mucus. forming humus. prevents erosion. Henry Hopp 
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't 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 nm 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 Jt 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, delivertngmineral 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 
soU, a supply which must be kept up so long as one wishes to 
retain the earthworms. Eiseniafoetida, 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. Minnich 
reports that one Wisconsin conunerctal raiser of earthworms even 
chose to feed his charges ice cream as a treat on Saturday nights. 

More surprising still is his report that a German researcher. C. 
Merker. writing in the 1940s. astounded fellow scientists by as
serting that earthworms have voices. and can actually sing, their 
faint sound being "rarely 1n 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 sormds 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 1n rtngs 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 hennaphrodltlc mate. each possessing both male and fe
male organs. With the undersides of their bodies held firmly to
gether by tiny bristles, or setae, they lie with their heads pointing 
in opposite directions. touching in the region of the spermathecal 
openings, where the clltter-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 hal-

Mating earth~'Onns. As hermaphrodites, they fert.tlizc e,ach other to produce more 
worms to fertilize the soil. From The Amazing &uthworm by Ulo Hess. 

lows in the ninth and tenth segments, exuding a spectal mucus 
from the sexual region to protect the spermatozoa being mutu
ally exchanged. More mucus secreted by the clitellum forms a 
jelly-Uke ring, which picks up the worm eggs from ovaries and 
sperm cells from testes. slipping the rtng off the body, to form a 
tiny yellow cocoon. Greatly enlarged. it looks like a lemon and 
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· ·- contains scores of fertilized eggs. which can be found in the soil 

during 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, animals, and man. 

As Voisin points out, without earthwonns 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 1n state universities. has 
traditionally been negative towards the eartllworm. 

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 maxlmtun-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 earthworms 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 conn try during the present 
century, its position on any facet of agriculture or horticulture 
has broad, far-reaching. and detennining effects on both sci
entific direction and public attitudes ... The USDA will sponsor 
no significant earthworm 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 of the 
International Society of Soil Science, in hts foreword to Dr. K.E. 
Lee's last word on Earthworms. a book published in 1985 by Aca
demic Press, which for the first time places them on a world-wide 
scale in the economy of nature. 

Humanity \writes 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 ... tgnorlng the principal 
animal that inhabits the environments we alter .... If we com~ 
pare, for example, the significance accorded to ornithology and 
the multitude of birdwatchers studying about one kilogram of 
birds per hectare, v.ith 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 
1f not killed outright by many pesticides and most chemical fertil
izers. Copper sulfate, tn concentrations near the surface of the 
soU, even in only 260 parts per milllon. can drastically reduce the 
worm population, and any nitrogenous fertilizer will quickly wipe 
them out. Nearly all commercial brands contain high levels of 
nitrogen in the form of ammonia, which destroys earthworms 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. Stetner's premise was basic: that his bio-dynamic 
preps create the ambience for the Infusion of the essential cosmic 
and telluric forces to generate this metabollc 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, tt 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 1t 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, Podollnsky 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 survived~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 cities but in the wide expanses of its endless acreage, 
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Alex Podollnsky 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 practice the BD knowledge 
he had picked up in Germany. and to think about how It could be 
specifically adapted to Southern Hemispheric conditions. These 
included an intensity and quality of light unknown 1n northern 
Europe. short and long periods of severe drought, and soils of 
such fragility and shallowness that the dominating vegetation 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 1n 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 

· trted 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 Ste1ner1an 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 nurturing instinct. a desire to do right by the world, by plants. 
antmals, humans, and above all by the soil of Mother Earth, 
Podollnsky made his point. "With the pasture that grew on my 
first little farm you couldn't have fed two head of cattle.~ His cUpped 
precise accent could pass for pukka English. KNo compost could 
be made. Instantly 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
tiltty as exists in cow manure. So I sensed that what cow manure 
had done in Europe over thousands of years would here 1n 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. rmill 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 1n 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 Ste1ner1ans, or 
rather Podollnsk:ians. 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 1n number. 

What broke their seclusion was a thirty-eight-minute prime
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 Podolinsky on his tractor spraying 500 on a moon-lit pasture 
with an owl hooting in the background, it went on to show Alex 
professionally 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 1n over twenty years. 
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The film. unsolicited by Podolinsky, but insisted upon by pro
ducer-director Paul Wtlliams of the Australian Broadcasting Com
pany. caused a sensation. No other single program in the history 
of the 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 Williams'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 Poconos 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. 

"BD 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 live in harmony with one's 
surroundtngs like that requires a purity. like the purity of a chlld." 
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 ma.gnlflcent 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 tt. one might never get out again." 

Looking up. he pointed to the roan Jersey milk cow. "See that 
animal? In comparison with other ruminants. such as sheep or 
goats. which also have several stomachs, she typically just stands 
there. chewing 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 soil 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 humUts, 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 ts 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 soil." 

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 it only with great difficulty. Once pried out, they 
appear as spanktngly clean as tf they had been thoroughly laun
dered and drted. The roots have invaded the jar to Ingest every 
smidgin of the humus. not just the soluble elements within it, 
clearly illustrating that humus is plant food of first pr1ortty 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 putrid, evil-smelling green particles. This 
kind of half-rotted matter, proliferating with harmful anaerobic 
pathogens-those thrtvtng tn 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 stlll raw 
form." 

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-130.0QO-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, 1t also has to be emptied. That's a lot of horns: 130,000 on 
my farm alone! The biggest lot interred in any one 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 of huge 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 wtld 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 1f 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 burtal 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 Iight time of year, when vegetation is dormant, the 
earth has a strong pull. The process takes place, strangely enough. 
when the soU 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 performed 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. ~didn'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." 

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

"Jacobi grew marvelous vegetables," 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." 

Inside the shed, Alex displayed the vats in which the 500 is 
stored when it comes from the horns; cylindrtcal 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 hams 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-10 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 speclally-butlt 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 stirring, 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 ttp an autotnatil' sUning machine for BD 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-morning sunshine, we set off in 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 OD 500. 

six-thousand-mtle 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-high 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 double 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-raising and 
potato-growing operation. bought by his father in the early 1 950s 
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 shovel into 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 ~reeder" 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
lions of them.~ 

In a glade of eucalyptus, where the bark had been stripped 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 smiled: "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-gnzytsh 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 rna
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 llght-bearlng power in the substance of the 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 sunllght, but Steiner's light ether, 
which is Hactivated~ 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 farm 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 deliver 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. HOur biodynamic farmers, H said Alex. "have 
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 Rtver, 
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 Merrigum at the home of Farry Greenwood. UntU 
his death in 1986 Greenwood owned and operated the largest 
pear orchard in Australia. which is now tn 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-wUl 
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. 
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and their soil wtll improve. The federal government's Agriculture 
Department has complete lists of all the BD 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 normally 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 de pen
dent on more and more fertllizer. 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 silver moon still hanging in the 
sky. "McDougal has real BD rice, the only truly unpoisoned rice 
on earth! 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 tt 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-

Miracle Down Under 61 
seas in 20-ton containers, and we pay our fanners an extra SSO 
premium per ton for BD quality grains. Today they're getting $200 
a ton. a price at which they can make a living. Thory gets about a 
ton more rtce 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 BD 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 BD 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 trade journal. 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 BD 
:dee production was its "sunrtse" replacement. 

"A decade or so ago, .. 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 ofPodolinsky's speech a number of growers in the 
.. Riverina"-as the rtce area Is known-began to strive for classi
fication as BD fanners. 1birty years of work had broken a barrier 
set up by the Ministry of Agriculture in Canberra which. though 
it had files on BD 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 "Bio-Dynamic Man ... Depicted with 
his left hand gripping his ever-present spade. his gaze directed 
heavenward, Podolinsky laid his central message on the line: "If 
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." 

Desctibed as leading a lone cavalry charge against "the forces 
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fn 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 stlrrtng machine 
that only goes one way. KeVin adapted an ordtnruy electrtcal mo-
tor so 1t would automatically reverse the direction of the stining 
at the proper interval, every nineteen or twenty seconds. No elec
trical engtneer would have thought of adapting an electr.lcal mo
tor the way KevJn did. They can't even expJatn why it works the 
way it does. 111 show you how tt operates when we get to the 
graztng 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 hydroJogtcal engineer, Theodore 
Schwenk. inventor of an optical method for testtng 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" vorttcal 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 movmg in a brook or creek, constantly 
purling to fonn little whirlpools. is of a "livenessN not seen in city 
piped water. Podolinsky began to insist that only the highest qual
ity of water available on a farm be used for stln1ng . 

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 famuy." 

Outside the house, on legs w:lth rollers, stood a fifty-gallon cy
lindrtcal vat, already filled w:lth water, enough to treat stxteen 
acres. Alex surveyed tt With satisfaction, turning the sw:ltch to set 
it in motion. "To begin With, 11ook to see, as 1n 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 1 start 
With the rtm. There! It's finally reversing. But not soon enough. It should SWitch over earlier. K 

He paused to fiddle With a float mechanism, and the vortex 

l~~~~e~ direction more rapidly than before. As we watched the 
create the whirlpool. Alex was inspired: "''bere are certatn 
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things beyond predictabil1ty. 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 stirr1ng 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 limping 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 
befOre 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 
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part of the property to allow tracts to be sprayed immediately 
following stirrtng. 

"''b.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 of Australian 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 sprayings of the 500 were 
doing to the sugar cane soU. 

.. Barry only came into BD a httle over a year ago.~ said Alex, 
"but in that time he's made leaps and bounds. His understand
ing of what it's all about is so sure I'm beginning 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 catering 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. "I drove for two days across the wild Nullarbor 
Plain in the Great Vtctona Desert. It was one of the most exhila-
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rating experlences of my life as far as nature is concerned. Never 
have I seen so large a stretch of country anywhere on earth that 
ts 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 tn 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 little over one million, with the bulk of it in 
the cltv of Perth. The farms in that dry country are enormous, ten 
thous8nd 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 roUes 
on them at a hundred roUes an hour before you find a village. 
There's one man who grows sixty thousand acres of wheat alone! 
The biggest wheat grower on earth, they say. All that ten1tory. 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 wtth 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 awn 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 in the fall of last year, I gave the longest 
lecture I've ever gtven, eleven hours in a single day to fanners 
who came from all over. some of them having driven 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 mUes 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 A yr. in the heart of the cane country. Alex 
complained of the smell of chemical spray on the fields we were 
passing. lhe worst is at Toowoomba. west of Brisbane. 600 mUes 
south of here,~ he said, his Ups 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 
evezythtng 1n stght." 

At Barry Ahearn'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 grtn. 

~Barry has three brothers," 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 agrtcultural chemi
cal company: so there's something of a rift in the famtiy, as you 
might suspect." 

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. Jbe 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 wtth 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 biodynamically. 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 all over 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-flowside 
of it. As I go along now, my soU, 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!" 

Bany'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 umnistakably Irish Celtic physiognomy, that one 
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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 
otherwaymakesno sense. When I sawtheABC 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 1n 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 of500 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 1n 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 farm 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 is 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-mtle squares subdivided into patches of green, ocher. or 
chocolate brown. Each quadrant represents a 640-acre section 
ofland-an amount considered by the first settlers to be adequate 
for the support and survival of two farm famtlles. The whole ~dry
land farmlngH expanse lying west of a fanner 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 miles 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 tntellec-
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tually poisonous as its content: 'You'll feel safer using MORE!~ 

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

Up to the building drove an ancient Chevrolet Impala out of 
which sprang Fred Ktrscherunarm, 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 se1ence 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 prices .... His soil is rich and 
healthy." 

One part of Kirschenmann's three-thousand-acre spread lies 
off U.S. Interstate 84-which runs all the way from Minneapolis
Saint Paulin Minnesota to Seattle-Tacoma in Washington. The 
fann ts near the tiny hamlet of Windsor. which boasts no more 
than a tiny Roman Catholic church, a grain elevator. and a single 
public building: a cream-colored cubic blockhouse, self-adver
tised as -rhe Best Bar In Town!" An informal 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 raised on his father's farm at 
Streeter. thirty miles distant. and by his wife. Janet. brought up 
in 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-conditionally 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 oftts 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 fann 
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 1n 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 farm in Marquette, Nebraska, and committed 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 cuniculum, namely 
any references to loving 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 soil 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
lier. 
~When I ftnally read the book," said Fred, ~it seemed to me that 

1t contained powerful mater1.al. But at the time I really couldn't 
fathom what Steiner was talking about. It was completely above 
my head. So I just filed lt away ln 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 tilephone-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 1n 1972 moved· to Massachusetts where Fred served 
as Dean of Students at Curry College 1n 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 hts 
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seventies, with the harvest on his Windsor acreage and on the 
older "home farmM thirty miles distant at Streeter. including six 
hundred acres of short-grass prairie 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 detertorating 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. 

MDavtd warned us to go slow, M 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 
side-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 distributor. 

At the end of their first growing season they were elated to see 
that there was no difference whatsoever between the gram 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 organic agriculture was just 
as good, 1f 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 1f 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 ftrstyearwe'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 accompanied by a 
rash of thunderstorms with myrtad bolts of lightning that some
how enhanced nitrogen supplies in the soU. The conditions were 
exactly rtght 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 Pralrte 
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. "There 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 tnto 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 
supplies.~ 

Then endurance paid off. During the third year of their organic 
operation, the Kirschenmanns were able to establish 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. 

"''bat 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 1930s 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-sprtng 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 1n 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. 

"TTlls way," said Kirschenmann, "we wait later and later in suc
cessive years to catch anotller batch of weeds before sowing a 
grain crop and k111 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 1n the hot sun, to nourish, not deplete the soU." 

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

"You can't imagine how our soil improved," said Fred, smiling. 
"'Jbe wonns just multiplied tremendously tn our organic fields. 
There were so many tlley 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 crytng 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 soil. 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 
Podolinsky 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 terms of soU con
tamination. But there are a few new straws in the wind. Last 
year, South Dakota passed a law requtr1ng 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 bills, 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 oil and gas resources run out. 
That won't happen soon, but if the price of hydrocarbons goes up 
again fanners simply wtll not be able to afford fossil 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 
brtnk 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 proportion, 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 
$60 to 870 an acre, which for a section of land means $40,000 or 
more. When that cost is compared to Fred Ktrschenmarm's input 
of$1.50 for clover seed per acre. plus $3.00 an acre for the biody
namic preps-a sav1ng of more than $36.000 on his 2.100-acre 
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spread. 1t 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 whJch 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 1t 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 
supplies the ~kick~ 1t 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 termed 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 
little 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 million 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 admir1ng my soil 
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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.'" 

"I gave him a hard stare,M said Fred. "and 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 of undermining 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 of1V 
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 appear1ng 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
rtes and crullers, are briefed in detail by chemical company rep
resentatives about promising new poisons. The system is similar 
to the one in which pharamaceutlcal 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. 

Flipping 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 
avatiable. 

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 1twas 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 1n his book The Unsettling of America: Culture and Agricul-
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ture. asks: Who benefited by so grotesque an agricultural policy? 
certainly not the fanners or residents of rural communities. Did 
ctty 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 policy!" 

The tragedy of this bleak philosophy. which recommends that 
farmers be sent to the cities has already led in North Dakota to 
rlch 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 agri-business ~Get Big or Get OutM philosophies 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 conseiVatlon, 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 Martillecy pieces" in a nearby 
field of knee-high sunflowers: special ~cannonsM 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 comers 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 trip, 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 1n 
the 1950s after two years of incessant rain had filled the sloughs 
to the brlm. 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 chemification 
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'tnonnallyllke to put down 
what my neighbors are doing, but I want you to have a close look 
at that wheat field of mine. I planted it 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
bar had sown his own wheat at the same time as had 
Kirscherunann, some stands of varying height were barely head
ing out. others had no grain development at all. ~It's going to be 
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 till it 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. if 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 m1111ons of bison. We have about nine hundred 
acres of it. It's loaded with thousands of varieties of grasses and 
wild flowers that bloom in a different set of hues each year. The 
quality of the forage is unsurpassable. We have learned to use 
the same practice recominended to Australian graziers 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-gtven 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 being 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 1n the lot were seven to 
eight htmdred 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 corn
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. lfi 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 1n 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 "learn 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 Marcella, an energetic young man in his early 
thirties who had organized the Mercantile Food Company in 
Bridgeport, Connecticut, to supply organically-grown cereals and 
processed foods to enlightened North American 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, Marcella organized Farm Verified Organic (FVO}, 
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 
Marcella'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 smtle, 
"I had no notion at all of markets anywhere that were willing to 
pay premiums. I'd begun in organics primartly 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 "chemified~ 
wheat. I was so amazed and excited that I 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 1sT Marcella asked. 

Fred's mind flashed back to his office at Ohio State ten years 
earlier 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 ordinruy 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 specifics." 

Bob Steffan, born and raised on a farm in a region of northeast 
Nebraska settled by Germans, studied with ?feiffer for a year and 
a half. during which he was handicapped in his comprehension 
by the German's inabilit:'f 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. ~Ffeiffer 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 PCeiffer and Father Flanagan 
both 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. I guess that was tlle legacy of Ffetffer, 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 I 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 1n 
Australia.~ 

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 501. rec
ommending that he vtslt Dennis Montgomery. a young farmer 
near Carrington, south of the Fort Totten Indian Resetvation, who 
had a stirring machine gifted to him by Marcolla. 

"So 1 started tn,H said Kirschenmann. "I called Josephine Por
ter in Stroudsburg, Pennsylvania, who was making all the Stetner 
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 compostlng 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 1n 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 opttmal depth. For field application. Steffan told Fred he could 
use his father's old chemical sprayer. a long-chassis vehicle look
Ing llke a futuristic racing car called a "Kirschenmann Coupe, .. 
made by an unrelated member of the Russian-Gennan clan, in
stalling on It a new tank and two sets of circulatory hoses and 
nozzles. one for 500, the other for 501. 

In 1983. having decided to biodynamically treat one crop at a 
time 1n 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 

i 

It Can Be Done 

Fred Klrschenmantlln North Dakota preparing to transfer 150 gallons ol 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 tt. 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 disease, did he begin to appre
ciate what at first seemed to him to be an idiotic and obsoletely 
~alchemical" process. 

"There have been some pretty funny rumors going around sev
eral counties." Fred said, grinning. "When we truck the stirrtng 
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, Marcella 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. • 
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 501. 

·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 term he used. Of course, 1t wouldn't 
produce as dramatic a change on our soils, which had been in an 

Fred Kirschenmann ln a three-wht>clt>.d "Kirschenmann Coupe" (no relation), sprayiflA 
BO 500 from two twcnty-fivt' foot booms. Travdlng 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.· 

Over the next three years Fred Kirschenmann gradually ex
tended the BD program to his wheat. oat. millet, and sunflower 
rotations while adding stlll 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 1n the sunflower crop which followed it. That's a 
natural process in which some plants exude substances from 
their roots to ward off others.· 

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 1n 
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 1n the early momtng, the 500 root spray 1n 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 1n clay pots in a peat-moss-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 commtttees 1n 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 1n Congress have any 
inkling of the larger economic or ecological issues 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 1S crystal clear to 
almost everyone that agriculture is in sertous trouble not only in 
the United States, but in many other countries of the world. It 
would be a terrible 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 politicians, was practical infonna
tion on how to get out of it. The current agrtbus:tness 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. TI11s 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 agrtcultural 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 appropriated to relieve 
researchers from having continually to direct their efforts mainly 
to prove what the chemical companies. which supplied the lions' 
share of funding 1n the form 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., eclitor 
of Acres-USA, that if Walters. rather than the chemical compa
nies. 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 agricultural schools or their extension 
agents. 
~Good Lord,~ he replied, ~I haven't even raised the question 

wtth them. We're still in an uphill 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 
Marcella's FVO group as well as by our own members and new 
farmers desperate to convert to non-chemical methods. It wtll 
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-grttty of what to do about them. and tell 
them about the mistakes that have been made. 

"It's a whole new ladder for them to climb. or even a tight-rope 
to walk," Fred went on, ~given 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. It's a big 
responsibility. We have to go as slowly and carefully with them 
as any teacher instructing a chtld in swimming, horseback-riding, 
or mountaineering." 

Continuing this theme during dinner. Janet spoke of a ~mile
wide" gap separating 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. "As one brought 
up 1n an urban community who had to learn about a new cul
ture, the culture of the land." she said, ~~ 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 
1V-panel discussion including both members of the delegation 
and local farmers. 

"The sharp contrast in thinking between the two groups. as 
striking as their dress. was unforgettably brought out when the 
congressman, attired in his natty suit and tie. turned to a dairy
man in work clothes to ask in all stncertty: 'Do you have to milk 
your cows every day?' There must have been an explosion of 
laughter in kitchens and living rooms all over North Dakota. The 
dairyman. as he would to a chtid, 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 agriculture can be run like a factory. A lot 
of them see milk running out of a tap.llke water, and their pack-
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aged cereal grains as one more analog of a mechanical produc
tion line turning out widgets." 

The same mentality. said Janet, was illustrated when a New 
York 1V morning show viewed by millions called one cold Febru
ary morning to say they were doing a story on organic fa.nning 
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 .... wc;: 
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 is 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 atd of a crew of city rats. As head of the 
Nutrition Research Agency for the Imperial Government of India. 
and director of its Pasteur Institute at Coonoor. McCarrison gained 
a knighthood and an appointment as personal physician to King 
George V. But it 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 are
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 HW1Zas, a diet limited to grain. vegetables, fruits. 
and unpasteurized goats' milk and butter, the rodents appeared 
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Major-Gt:neral Sir Robert McCani8<Jn, C.J.E., M.A.. 
M.D., D Sc., LL.D., F.RC.P .. B.A.O. (F'rom a bt1st 
by Lady Kermetl 

to McCarrtson to be the healthiest ever raised in his laboratory. 
They grew rapidly. never seemed to be Ul. 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 1f 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 Shangrt-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 stlk 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 suppmied 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 1n 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, butlt 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 smtle enchantingly, mustachioed gallants shout greetings 
in Burushask:i, 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 pacifled by a domestic Ismaill ruler, known as the Mir, who 
had the wit to learn the rules of karma. Visitors have written 1n 
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 centenarians, 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, rich in minerals, which somehow obviates sepsis. Hunza 
women are so healthy. they need no assistance 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, attributable in part to the application of 
oil of apricot 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 described 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 delight 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. Agile as goats. they leap over boul
ders and icy streams. make holes in the ice in winter to plunge 
into glacier fed-streams. as swimmers second to none. They are 
also splendid horsemen. always ready to indulge in their national 
game of polo. played in every village on its own narrow polo ground 
wtth 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. drtfting up to the perennially nourishing gla
ciers. 

Unanimously described as having ~rosy complexions. good fea
ttrres, 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
durtng health. 

Every bit of Hunza soil 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 str1ps 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 silt con
taining all the mineral elements required by plants. The silt mixed 
with organic compost provides plant, animal. 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 formed. These streams carry 1n colloidal 
suspension some, if not all, of the mineral constituents of the 
mountains, the necessary fertilizer for the Hunza fields. 

In their manuring, the Hunza.kuts 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 tt 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 driven over the cut crop on 
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the threshing floor-a person d:dvtng the team. usually a pretty 
young maid, keeps a pan in her hand for a catch in mid-air, un
cannily antlclpatlng when and which of the animals ls about to 
drop. On mountainsides. chlldren scour the fields to garner every 
last blade of grass for compost. every last errant speck of goat or 
sheep manure. Like their Chinese 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 life is gtven new to life through 
loving hands. 

For a thousand years the Hunzakuts have farmed w1th the same 
seed, and the result ls reflected 1n the health of their plants. They 
have no central source of seed supply, yet the species all survive. 

Carefully cultivated strips 
of land In Hunza, every 
stone of the walls hand 
laid. Raka peak. one of the 
h.tgbest In the Himalayas. 
In the background. 

Each farmer saves what's necessary for the next year's crops. or 
barters wtth h1s neighbor. No Hunzakut owns more than ftve acres. 
and many families have divided up their ownership into tiny lots. 
sometlmes no bigger than a Persian carpet. every inch ofwhlch ls 
cared for with affection and understanding. 

Yet In all these plots the produce flourishes, carefully tended 
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 otherwise suffer par
tlal 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 bacteria and other valu
able organisms to levels where their numbers are reduced. 

Rich in organic matter, Hunza sollts 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 right amount 
has seeped into his field the flow 1s stopped by maneuvering the 
requisite stones. Were overflows or run-offs allowed to develop 
they fear a leaching of the nutrients would end in an imbalance of 
elements. causing crop disease and brtnging on insects. The ter
races afford perfect drainage and allow for deeper penetration of 
air into the soil, all of which promotes the growth of microorgan
isms. enabling both the bacteria and the roots to benefit. 

Visitors to Hunza describe the vegetables as rich in flavor. with 
a delicious taste despite the fact that there is no seasoning, which 
is not missed when vegetables are grown in mineral-rich soil. 
Popeye's spinach-generated-muscles may be more than malarkey; 
Hunzakuts eat large quantities of the green leaf at almost every 
meal, and the mineral-rich water it ts steamed in is always saved 
and used. 

But it is not just their spartan diet that accounts for the ex
traordinary health. amiability. and lack of neurosis among the 
Hunzakuts. The real secret appears to Ue in the same mineral
rich glacial water that ferttlizes their fields. brought to the vll
lages in canals for domestic use. Cool and inviting, it is called 
M "because of its pearly gray color. Every man. woman, 
and child, drinks an abundance of this water. which is neither 
boiled nor filtered. And so does the Mir, though he has plenty of 
clear. "clean" water for unwise, flnicky. foreign guests. 

Sir Albert Howard once said he hoped some day some enter
prising fellow would get himself samples of this Hunza water. have 
it analyzed. and find out exactly what it contains. ·u should give 
us a clue," said Sir Albert, •to the health of these remarkable 
people." 

John A Tobe, an American traveler and adventurer, first to 
scientifically analyze th~ ·g1ac1a1 milk," says the Hunza minerals 
go into the soU in a Uoldal stat , which 1s described 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.- These particles. approximately one hundred-thou
sandth to one ten-millionth of a centimeter across. only detect-
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able by means of an ultramicroscope. cany a resultant electric 
charge. generally of the same stgn for all the particles. usually 
negative. and it 1s their colloidal state that enables the human 
body membranes directly to absorb essential mineral elements 
without their havtng first. to be processed organically by plant 
and animal. Every cell of the human body iS made of colloids 
arranged to perform specific 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 Evolution of Energy they gen
erate surface energies that have powerful effects on physical and 
chemical reactions. 

Tobe believes the Hunzakuts' ~glacial milk." with which they 
water their fields and which they drtnk so copiously. supplies 
them with all the elements required by their bodies. In nutrient 
form, and that tt 1s the explanation for how they can be so strong, 
so energetic. so unneurotlc. and have such powers of endurance, 

Harsh Hunz.a country and a few of its aged residents. Good health at over a hundred 
years of age Is common among the Hunzakuts. (Courtesy Acn!s U.s.A) 

both physical and sexual. on such a spartan dlel He believes it is 
why they always look content, why their galt is springy and full of 
vitality. why they look forty when they are seventy. why the men 
can sire chlldren 1n their nineties, and why they can walk to Gllgtt. 
sixty mlles away, over the grtmmest te.rraln. 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 nnght make the Black Plague pale. knowledge 
of a group of people ltving In such complete peace. free of the 
major fears of mankind-disease and war-should have made an 
impact. You might think so. says J.I. Rodale, an early enthusiast, 
who wrote much about the Hunzas. You might think that demon
stration of the fact that practically complete elimJnatlon of dis
ease in an entire group could be effected by the mere eating of 
proper foods and drinktng vital water would create a tremendous 
stir in medical circles. would crystallize a demand that the mecha
nism be immediately created for carrying these findings into ac
tual practice. "It didn't." be complains, "even produce a tiny ripple 
1n the pond of medical inertia. The doctor is too much involved in 
the morasses of the disease and physic to be able to give much 
tlme to the question of mere health.~ 

ln the m1d-1970s Senator 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 hls colleagues in Congress to the amazing 
potential represented by the Hunzakut phenomenon. He might 
as well have dropped a pebble in the Hunza River. 

Now the PakiStani army has built a milltary road through Hunza 
to the Sino-Soviet border. Where Polo's mule trains carefully trod. 
the treads of tanks grtnd hard, and in their train come sugared 
drinks, NPK, and the inevitable pesticides to raise the specter of 
disease and early death. ShangrH..a Js Shangrt-La no more. 

Yet the secret of the Hunza health may yet survive to save the 
soil and health of a sick and ravaged planel A sample of Hunza 
water, recently brought back by a young American traveler. Betty 
Lee Morales. has been thoroughly analyzed with sophisticated 
laboratory techniques by . author of I:Jjramid 
P.pwer. The results are as astonishing as they are encouraging. 
They explain not only the water's llfe-givtng qualities. but vindi
cate Steiner's clairvoyant vision of the function of the vortex and 
of the intervening chaos in the llfe-givtng stlning of hls biody
namic preps. designed to revitalize a dytng son. 



Chapter 9 

' 

~ VORTEX OF LIFE''' 

So strange and mysterious are the proper
ties of water. just ordinary tap water, that anything new about its 
behavior has become a landmark 1n the history of science. In the 
1920s when the Rumanian scientific genius Henry Coanda made 
the discovery, apparently banal, that a fluid flowing over any sur
face tends-as 1f 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 
1930s 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 alongside 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 form 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 ampllfter." 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 (right), the father of fluld dynamh:s, and G. Patrick Flanagan at J-hJYck 
Research Laboratories in Stamford. Connecticut. In June, 1963. Dr. Coanda was the 
sclcnttst who discovered that the secret of long life was in the stntclure of water. He told 
i'atrlek: "'We arE what we drink." [Photo by G. Harry Stine) 

circulatory system composed of tiny tubes 1n 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 lifespan of snowflakes. which ~die~ 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 ~uving~ 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 



102 Secrets of the Soil 
human life. Before return.Ing to his native country to become presi
dent of the Rumanian Academy of Sciences, Coanda entrusted 
his water r~Q a young collaborator at the Huyck laborato
ries. • a prodigy who. at only seventeen. had been 
llste -/tife magazine as one of America's top ten scientists. "I 
think you are the only one I know," Coanda told him. "who can 
eventually come up with a system to make Hunza water avallable 
anywhere in the world." 

Flanagan. a short man of forty. with a closely cUpped mous
tache. h1s head as razed as Kojak's or Yul Brynner's , met us 1n a 
small motel next to the tiny Sedona airport atop a mesa in the 
mountains of central Arizona. All around us rose a magnlftcent 
series of red rock cliffs and spires. dominating the town in the 
canyon far below. 

~I read everything I could on water," said Flanagan. at ease 1n 
his khaki clothes from the Banana Republic, "only to discover lt 
was one of the world's most mysteriously 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 earning thousands of dollars with far-flung lec
tures on such arcane subjects as Pyramid Power and Tantrtc Sex, 
Flanagan is now a quiet vegetarian, as reclusive and peace-loving 
as a Tibetan monk. healed and domesticated by his lovely wife 
Gael. soulmate. so he cla1ms, from an equally adventurous past, 
an expert on the structure, function, and properties of crystals. 
Uke her husband. Gael received the degree of Doctor of Medicine 
from the The Open Lnternational University for Complementary 
Medicines in Colombo, Sri Lanka, and now helps. in the seclu
Sion of their Sedona laboratory deep in a pinewood forest. with 
research on the colloidal properties of water. 

Oddly coincidental, or serendipitously propitious. the town of 
Sedona- lying 1n the coUs of the twisting Oak Creek Canyon. sur
rounded by gnarled terra cotta peaks against a sky so blue its 
energy 1s tangible-iS what Lyle Watson in his The 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 telluric vortices. 

Vlsltors from all over the world. alerted to the existence of what 
they believe to be "psychic energy vortices.~ flock to Sedona to 
bask and meditate in the extraordinary energy emitted from the 
soU, and desCiibe experiencing visions. telepathlc communica
tion. past-life regressions, precognitions. UFO stghttngs. enhanced 
automatic writing. sp1I1tual healing, and other psychic phenom 
ena, espec1ally during the period of the full moon. 

Two of the vortices are said to be magnetic. the thJrd electrtc. 
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and the fourth electromagnetic. The electric vortex. being charged 
with yWlg or male energy. Is reputed to stimulate and elevate 
consciousness: the magnetic, or yin vortices. charged with fe
male energy. are supposed to open one's psychic perception: and 
the electromagnetic vortex is credited with balancing both body 
and spirlt. stimulating memories of past life experiences. 

Author and lecturer Dick Sutphen. an aficionado of Sedona's 
vortices. has collected an anthology of visitors' experiences. rang
Ing from intense sp1I1tual v1s1ons to impressions of what may 
have taken place 1n the canyons long centuries ago, espeC1ally 
visions of refugees from what they believe to be the cataclysmic 
destruction of Churchward's legendary paciftc continent of 
Lemulia, the claim being that the nearby native Hopi Indians are 
descendants of ancient Lemurtans. Many a visitor attests to sens
ing the presence of great crystals burted beneath the existing town. 
to which they attribute the emission of intense radiating energy. 
the source. they say. of the vortices' power 1n the area. 

But whether or not this is just the bright dream of a successful 
real estate developer, happy to welcome little old ladies with pen
dulums. Ouija boards. and Tarot decks to dabble in the vortices, 
Jt is a fact that magnetic anomalies do exist on the planet. places 
where cars mystenously roll backward up a h11l as gravity turns 
to levity. Indeed, at Sedona the trees 1n the vortex 1n the canyon 
by the airport mesa do not grow perpendicular. but towards the 
center of the so-called vortex. 

Our purpose-not with these anomalies- was with the secret 
of the Hunza water and tts relation to the stirred BD 500, a field 
1n which Pat Flanagan turned out to be an expert. 

For years he bas been collecting samples of water from all over 
the United States. Considered no more 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 F1anagan. be the 
most Important substance on the planet. perhaps 1n the universe. 
With thirty-six distinct iSotopes, each possessing different prop
erties. it is the universal solvent of chemistry, capable. with time, 
of dissolving any and all the elements, even gold. Among its odd 
attrtbutes. such as growing lighter Instead of heavier as it freezes. 
water. as Flanagan explains the matter, has what 1s known as 
surface tension, a force that causes it to stick to itself. to form a 
sphere, the shape with the least amount of surface for tts vol
ume, requirlng the least amount of energy to maintain itself. Yet 
tts 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, F1anagan elaborated. bulk water is composed of 
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a small number of liquid crystals and a very large number of 
chaotically random molecules. "In theory, l1qu1d water. even when 
balling, has m1croscoplcally tiny 'Icebergs' of crystal.llne water 
within It, liquid crystals that retain their set structure. whereas 
the rest of the water Is all randomly oriented, vibrating vigor
ously. Cooling water automatically creates more of the crystals 
until nearly the whole mass becomes crystal.llne tee." 

The point he wished to make was that when a llv1ng organtsm. 
such as a plant or an animal. takes in water it structures It tnto a 
composition with a high percentage of octagonal liquid crystals 
and very low percentage of unorganized molecules. This. said 
flanagan. is done by means of high-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 
form the nuclei of liquid crystals. But to do this, the colloids, 
normally of unstable charge. require a hlgh electrical charge. In 
livtng systems. they retain this charge by being protected by a 
coating of such materials as gelatin, albumin. or collagen." 

To illustrate hls meantng with an analogy, Flanagan explained 
that similar colloids, not found in nature. are arttftcially manu
factured by the detergent industry. These. we learned, have two 
poles, one lyophilic (Uking water). the other llpophillc (Ukfng oU). 
the latter on the inside facing the colloid, the former on the out
side facing the fluid In which the colloid is suspended. ThJs struc
turing allows the water to penetrate dirty clothing. 

Another force causes water molecules to form long complex 
structures lmown 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 structuring the 
water's internal composition. 

It was these two properties of water that showed Flanagan the 
way to duplicate the Hunza water. and thereby resolve part of the 
riddle of what takes place in the bucket of Steiner's BD 500 being 
"potentized" as lt 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 characteristic known to ancient Tibetan.J2.hys1-
ctans who applied tt to make tal affect water potions for 
their patients. If poured on eat. mung-bean SO..J alfalfa.._ or 
radish seeds. the" w ces more 
us . and sprouts much larger and tas.tu:J~:,.UI.a.t:l~)lJim!t 
But wllere."ll'fariagan asked himse , did the crystals get the 

energy with whlch to affect the surface tension of water? It seemed 
to hlm they must be "resonators of cosmic energy tmpulses gen-
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era ted by super-novas. and other deep-space inJluences. ~ To de
tect such forces he basically thought to be gravitational in nature 
he constructed a device to pick up cosmic gravitational waves. 
These he converted and ampllfled so as to be recorded on a chart 
recorder, heard through a loud-speaker. or displayed on an oscll
l~cope. 
~esting showed that whereas ordtnary tap water has a surface 

tension of 75 dynes per centimeter. the cloudy Hunza water that 
appears "dirty~ when held up to a light source has a much lower 
one of 68. and 1s negatively charged. 

Hunza water was also revealed to contain almost every known 
mineral element. with an especially high content of silver. To 
Flanagan the most interesting feature of the minerals was their 
being not 1n ionic, but 1n 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 tonic 
chlorine, but remain 1n suspension as tiny electrtcally-negattvely
charged and therefore self-repel11ng stable particles. 

Pure water melting from the glaciers Jn the mountains of 
Hunzaland, Flanagan realized. would be devoid of minerals. But 
pressure from the m1l.1Jons of tons of tee-enough to grtnd 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 
vert1glnous torrents. And such is the peculiar nature of water. 

Patrfck Flanagan In his forties in 1988 Y.1th his vortex machine In Sedona, Amana. 
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Jhal each wne Its speed Ill doubled. ll ~ c:any Sixty-four more 
t1111es the amount of matter In su.spenstan. In the fa.st ru.dlnlts. 
water thtrkn!s up with sediment, 

"1hls collokl matter~ so lmportB.Ilt. • sald Flanagan. "that 
I pursued w Idea that It was these stable collotdal minerals that 
gave the HtmZa water Its special struCture.· 

For years Flanagan trted without auc<:e88 to dupllcal.e the col 
loldal minerals In bls laboratorY. "I t:I1ed all klnda. many of them 
days. Bur none bad sufllctmt ~lect.rtcal charge In lowe; the sur 
face lCllSIOn of water down to the stxty-elgbl figure cbaracterlstlc 
ofRtmZawater" 

Flanagan next d;lsoo\.-ered that the mlnUal patUde6 In HwlZa 
water bad a fatty or oily ~add around them. dertved. he 
assumed. from old suata Lhtough whkh they bad lnl'-eled. wbJcb.. 
1n his ~ bad 1n be made up of petrtfted fotests OT somet.hlng 
equally andmL What was necessa')'. he saw. "-as 10 llnd a way 
1n make the non-soluble minerals coUotdal by anl.fldally pultlng 
an clectr1c: charge on them. 

It i1asbed to btm that auch a charge could be produced In the 
Hunza water by a ronex. or wblr1pool. SU<'h as exiSt by the hun
dreds Jn the fast-flowtnggladal torrents. an Idea he bad otracted.. 
as had Podoi.Jnskv. from Theodore Schwenk's SensUWe Chaos. 
Therein he teamed that all flowing water. though lt appears ID be 
unlfunn. ls actually dMded Into extenSive lnnf!r surfaces. or lay
ers. 1110111ng againSt one another. Airy obstruction will cause these 
tnner surfaces to flow at different rates of speed and fonn spirals 
or \'Ortlccs, which separate from the reel of the fluid and generate 
electrtc curn:ru. In Oowtng rlll!l. brooks. streams. and rh-ers. lllll
IJons of vortices fotru when water rushes o~r or against stones 
and otha abstrucuons ll was 01e vortex. FlllJ\11gaJ1 rellllzed. that 
could put an electric charge on lhe panicles or ma tler suspended 
Jn the water and thUll render them ·oonoldal. • eaCh Uny element 
bud t.o be dlstinct. repelled from Its nelgltbor by a stmllar charge. 
If he could flnd a way to duplicate thls chargin8 of the mlc.ro
sooptc matter, be might prodiJOC an clfectlve facslmlle of w Hunza 
water. 

From cardi.tl obsen-auon. f'1ana&an found that vortJces llaYe a 
special cadence of tbetr own. They slu1rlk In dinmeter and extend 
1n length at one moment. then expand In diameter and contract 
Ill Jrngrh at the next. oonUnu.tng lbls 09dllation In a periOdic 
manner just 1llce a pendulum or the lll81nsprtng of a watch. 

To easily '1eW the separate partS of a \'Ortex. fl.anagan added a 
little glycedn Ill thr water aJld poured It Into a clear cylindriCally
shaped vessel-slmllar to, but much smaller than. the BD 500 
sttrrtng ''lll" with a hole bored Lhtough the bottom from wblc:h 

the water emerges tn vortJoal Conn. When the shape of the con
tainer ls altered. the closer Ita curvature oomes to the Ideal for 
sustaining a vortex. the smaller ls the bole required. The perfect 
contatner. Flanagan found. was an egg-shaped eiUpsoJd whose 
length to-width ratio was 1 :,'2. 

If a few drops or food coloring are added. the wbole vortex ap
pears to oome alive. Not only can Its rbytbmtc pulsation be ob
sen-ed. butlayera of Internal format~\.~ surfaces can be seen spin
ning much more rapidly than e:xterna1 ones. which lbrmsel•-es 
form cork:sci ew pa Items remlnlacent or the spirals Inside conch 
sbells or on the surface of various Afncan antelope horns. au of 
which are built to scale on the basts of the Fibonacci senes: 
1.2.3.5.8.11 ... 

In the VOrt1cal Bows of water. saya f1ana.1:an. 1'e5lde the secttts 
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of lis grea1 ~sliMly to <:osmiC fortt and 118 power as a bearer of 
fonnaliw: 1Mng prQCesses. 

"When you read ~~lrll'oii'WCIPPikl.:'•s •r Ill~~ .. • sald Flanagan. •you Rallz.e 
the organs of evel; lM.ng t.hlnt; are pans of frozen ~-ortlces. 
Schwenk gm:s example after example of ''Ortexlal fo~ pro
cesses In nature and comes to the conclUSIOn that the vortex 
formatlon Is tuned to the warp and woof of the Universal maa1x. 
lbls accords wtiJl anCient \'edlc texts wntten mJllennla ago In tile 
Indian subconunent that IndiCate the shape of the Unn-erse as 
dllpso1dal .• 

In a monwnental ten·\'Oiume "'-ork. Wcwt> Theory: Discovery of 
!he Cause oJGrrwfml:lon.. published In 1943. T .J.J. See. an Amm 
can prokssor of mathematiCs wbo In the 1930s was In charge of 
the twenqT-s:lx InCh Equatortal Tcleec:ope at the U.S. Naval Ob
servatory In Washlngton, D.C .. showed tbai the entire physical 
unh~ revolves around a gcometttc llgure. known as a rectan
gular hyperbola. wblcb al.!lo cteOnes the CUI'"e of a .-a leT vonex.. 
ThiS bask: run-e. says Flanagan. was ~-ere<! by See to repre
sent many phenomena. lncludlng the ln'-erse·square law of 
cleclromagnet.Jcs: the laws of magl'IA:liSrn. gra\1ty. and planetary 
motion: the temperature of the sun at any gl\--en point from the 
centt:r outward; and most Important to the subject at hand
the surf.ace to '-olwne rclaUonshlps and the structuring forces 
binding all mauer 

When Wilhelm Reich. once considered by Slgmund Freud his 
most br1D1ant dlsdple. nC\~rtheless broke wttll the psychoana
lytic =m to m:\Ju: his momentous dlsco\."eiy of a Ufe·cn· 
ugy. ·orgone." related by some to Steiner's "chemtcal ether." be 
fnund It to be made of Kretselurellc. or spiral waves. In his book 
Cosmic Superimposition Reich descrtl:le8 Ute creation of matter 
from the throat of cosmic vortices. such as nebulae. 

In his laboratory, Flarlllgan demonstrates U1e cosmtc proper· 
lit:s of a vortex. Closer c:.umJnaUOn eertlv m"eals that the dreu· 
1at1ng water exactly follows the laws of planetary motion around 
the sun. such t.haL tn Its laws or movement. the vortex Is a min
Iature copy oftbc solar system. and. on a larger sc.alr.. Is reflected 
In the great stellar nebulae. rus Reich already sbowl:d In Cosmk 
SuperimpoSiiJDn. 

Schwenk pointed to other propcrtJes of the vortex. SUJ!&estlng 
cosmic conneaiOn.s. One such connection can be ~ by af. 
1lxlng a polntt:r.l!ke a compass needle. w a WOOd chip. As It drcl.es. 
tbe potnter always points In the direction In wbk:b It was adgl
oally alrood when the chip bll the watrr. Uke the compass needle. 
1tiSmnsJantlydtrectcd {()a single point In lnftnlle space.Ac:oord· 
tog to Scb-rut. this Is a clear lrn11atton of bow a vortex 1$ on-

\Ma Ill Ufc 109 
ented as lflt were held In place by mysterious cosmJc thtQds. 

Fascinated by Kollsko'• expertments. which s~ changes 
produced In crystallltanon of mineral saiL!. by pL'lnetary transits. 
F1an'l&"n realized the same cosmic energies could be taptured Jn 
water ~ turbuk:nt chaotic movement or \'Ortical Dow. 
and-most Important -that these energies would rematn Jn the 
"'-ater after the flow ceased unUl the water was again agitated 
violently enough to disrupt them 

When lbe velodty of a -vonex Increases, the diameter oflts throat 
gets smaller, ln a perfect vortex. as the diameter approaches zero. 
the velocity appr1)8.ches lnftnlty Because lnftnlte velOCity In the 
pbyslcaJ tnm"erSe Is lmposslble. sornethJ.ng bas to gtve. In the 
case of Water. Its mol=lles begin to dlsoodale Into vapor. rdeas· 
~ electr1c charge. And here comes the ftr..t clue to what c:ould be 
so mysteriously chargl.ng the wtth clectrlc en
ergy 

What happens. r1anapn expla.lned. Is that the hydrogen bonds 
of wa1er molecules subjected to !luch stress are· stretcbed 1Jke 
rubber bands; at which point they absorb planetary forces. wblcb. 
as the molecule snaps back mto shape are relalned and energize 
the molecule. Tttls goes a lort!l way towards expJatnlng Stclncr's 
and Kl>U&ko's planetary forces cnergU:lng the BD preps. 

To ftnd out Just how much charge IS generated by a vortex four 
InChes ln dlameleT, Flanagan lowered a thin spedal.ly shielded 
wtn: electrode Into the center oflts \'Orticalthroat. being careful 
not to allaw the Wire lo touch the water. By means of another 
electrode touching the water he was able. when the vonex '"'8S 
moving at approximately one thousand revolutions per minute. 
to record a charge or more than ten Ulousand volta emitted irom 
Its swtrllng water. qulte a boost from the cosmo$. 

A!J !or the tellurtc forces that affect tbe BD preps wblle they are 
burled. to the 19308 an Intrepid Oennan physicist Paul E. Dobler. 
showed tllat water movtng tn constricted underground passages 
radiates energy In what was then called an X· blind of the electro
magnetic spectrum. X because nobody then had the spectromet
ric equipment to dJJTercntlate IUlY !llgn411n this pan of the Infra
red band of radJaUon. A!J set forth In the llrst of two books-most 
copies of which were destroyed by the Nazis-Do bier was able to 
demonstrate m}'Stet1oU5 earth rays. such u are sald to r:adlate 
from the Sedona vorUces. by USing a highly poUsbed enameled 
aluminum plate loscTibed wllb lbe words Unterlrdische 
\l.ttssemder. or "Underground Watercourse.· 

Comblned with X-ray ftlm and posltiOned on the surface of the 
ground where a ~'rln of water was known to be llowtng. the lllm 
became exposed to earth rays vta tbc aluminum. and when de-
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•-eloped ga"e a dear piCture r U1e words "Underground Water 
course.· Ph}"Siclsts repeated • . but were so 
perplexed by the results Utey rejected tbem bee'& use -physics ree
ogni.Zies no such radladon. • 

Continuing to work on tbe problem of '"OrtJces. F1anagan found 
tbat tbe ,'CS5e] besl suited to contain a \"Ortex was one designed 
as a mathemat!n!l complement to See's 3. 

cype of elllpsold. His devtee. called a 
was put to work In 1 983 to create as a 
)leifect von.u. • allowing new!)• formed coUotds oonta1ning all tbe 
tngrulJc:nts found Jn botb truman mother's milk and In fresh fruits 
and ben1c&. to be fed Into tbe •-onex.. where they became sub
jeclftl to forees be says are creatable In no ~r WB)'. The5e forces 
lower the surraee tension or water treated wttb the colloidal mix
all the way down to a.n all Ume low of 26 dynes per centtmrter. 
tbe same as for etbyl alcohoL 

·aut 'fBY low tensiOns are not neeessartly good.- be cxplaJned. 
"In tbat when tbey get too low. they are far from cqulllbrtum.. 
Over a period of Ume they lose energy and ra-ert to wa- with a 
nonnaJ smface tension. We round that If v.-e produc:e<l a water 
with a •rnsJan of3&-lower than tbe 45 created by v.11sh1ng-ma 
cbtne deu~rgen:tll-lt has a stablllty that could last for years. per
baps as long as a eentury • 

~"lanagan based bts statement on the fact tbat colloidal chem
IStry bas discovered tbat large-sized roll.otdll tend to "bounce 
around" and lose their electrtc charge, but llny ones reuun a 
charge. called a Zefa·potenUal, tbat. ts optlmally long·lastlnl(. 

Thomas Riddick. a piOneer collOid chemist who formed his own 
Zeta-Meter company In New York. says that tbe zeta-potential ts 
a basi(' law of nature; tl plays a \1tal role In plant a.od animal life 
to maintain a diScreteness umong billions of drculallng cells that 
nourish llie organism. The whole human body IS made up of col
loids. and all Its Oowa are based on eleetrtc attractiOns_ Blood 
cells lla\'e a protect!\~ c~nlng of albumen. which keep& thern 
charged. stable and uncoa.AU~ated. ~'rong foods. says t1anagan. 
tend to desuoy tbe electr1c charges on yottr blood c:ells. whicb 
then coagulate and get slul!.ll)Sh. evenmally dying. But tf you are 
able t.o take In hJgbJy charged oollolds from fresh food-or from 
tfunza water-they bdp enhance llie overall negatl"e elecb1c 
charge on the blood ce113. 

By adding one ounce of hls newly made colloidal mJ.xture wttb 
its 38 surface tcn510n to a gallon of dlsUUed water, f'lanagan has 
~ able to create a product wttb a surface tensiOn of 55 to 65 
tbat be feels may ha•-e the same posiUve blologk:al dTects on IJ\·
tng organisms as does the Hunza water 

To lind out. he allowed hts thlrteen·year·old bitch. 'WISbes." a 
115-pound cross between a St Bernard and a. Great Dane. to 
dr1nk nothing but "Hunza" water Imbued wttb what be ca11.s bi.s 
"Crystal £nergy Concentrate.· Wltbln just tbree "'-eeks. tbe en
kcllled dog. which p=-tously bad to be llfkd 0\U logs on lbe 
traJ1 tn lbe forest behind tbe houae. WllS able to leap them by 
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~- In Oblo. one of Flanagan's Cr1eru16 jlave the treated water 
ro a valuable thoroughbr~ stalllon so old he could only gel a lh-e 
foal once: In three br~l~. Soon after being put on th~ water. 
the barlle. wbose coal went from dull to shiny. was Impregnating 
all hJs mares without a miSS. Given lhc 8allle water. the mares 
also bad sueb easy blnh.s tba1 often the stable men -..-ould arrtve 
to llnd newborn foals on Wlr feeL lhou'lh no signs of labor had 
been cvl(leru In Wlr dams w pre-10us e--enlng. Race barses 
!mown a.s "bieedus"-because their lungs are so weal< they emit 
blood from thdr nostrils a:. they run-s bowed no more bloodlel· 
t1ng 5)'1llptoms after a regime on Flanagan's '''ater. 

More tmponant to humans. and espedally to secretaries. au
tbom. and all ~obliged to face a oomputcr terminal lOr bows 
on end. IS w dsk. attOrdlnJt to spedallst Jobn OtL of havtng 
t.beiJ" red blood oorpu!ICles coagulate or dump Into aggregated 
masses the ~ can rouleaux. 11anagan videotapes. taken 
t:bmugb a 111lCtoSCDpe In hJs laboratory. show such masses dls
aggngar~ng In a matter of minutes after lngeBtiOn of hiS water. 

Wb1le tbesc: extraordlruuy biOlogical resull$ are as yet no more 
dlan emplr1eal. strlet "doublr-bUnd" testa not ha\llng yet been 
attempted. labora trials run In Minnesota pro>'l!d lnoontro 
\"Utlbly wa haS amaz1ng &tructurlng propmies. 
'"In this InS e test subject was neither animal nor hu 
man. but plaln old cement or miXed with other aggregates such 
as sand or gravel eon" t:« Made-wltb ord.l.llaly water, a blocl< of 
cemrnt tboroughlv dried. has a resiStanCe. prior to cracking or 
sunderlng. of 81 Ule p a nds per 5quare InCh. Add only a~ 
fu1 of Flanagan's water to each gallon and a bali of ordtnarywater 

\ 

tn the mtxer. and the same cement has a resiStance of-tNQQ psJ 
In another t.rtal. c:alled a Slllmp te.<rt-ba.al¢all,)• a measure of 

oontent 1n partially Uquld cement It was found that U1e nor 
ma11y ·mtrapped" alr. whJeh mak~s cemmt weaker. was only 30 
percent compared to 70 percent wlth ordi.Oaly water. Rmnark 
ably, the treat~ cement oontatned less water. wtth greater pta.&
ddty or Oow capacity ll Is also 30 pm:mt llghler than the un · 
treated and, because much less add. less c:orroalve to steel em 
bedded In oonc:rele. It also does not bum the l'lands and arms of 
oonstrud:lon worker$ wbo use It In such jobs w; atuc:ootng. 

f1anagan says the eJec:trk: ~ on b1s coJiolds 18 so well pro 
tected they do not beoome W15table e>'Cil tf frozen. bolkd. aulD" 
eta=!. microwa•'l!d. Irradiated by gamma 'VS· or Immersed 1n 
powerful cauonlc eleeuotytes. He found thJ& out after exposing 
tbem to sueb lnJluenc:es. by mea.aurtng their electrlca.l clwge In 
aU-shaped glass rube. a type of clectropbon:sls cell tn which 
c;ollo!ds If ~eel posltl\'ely or neg:a.Uvely. will mlgtate to 

one o.r two poles. 
113 

Ustng t.hls Simple system. Ftanagan estal>Ushed a dlrcct reJa. 
tlonshlp between .?Alta potential. surface tensiOn. and the struc
tunng effect on water. 
~en v1ewed the AustraiJan fUm on Pa &all I 3 that 

;:ouuw, he at once saw the connection 
"'1lh his and explanation of what oc:cw sis at 
last comprehensible In lay rerms. "Stetner's Idea that an Mergy 
enters the water each Ume the direction of stirrtng Js ~ ts 
rtgbt on the mark.· saki Pautclr 'IIIith excitement. ·1. too. have run 
tests with but. In mv case. 1 have an tnstru-

VIloent tba1 ere eous re--ersal and I've IIK'aSured the 
~euc charges tmo.lved.· 

Flanagan furtberdeared up the mecbanlcs of bow the \TJTIU.t/ 
actually created. "What ts llrst formed In the Australian BD SUr· 
ling machine IS oot a true 1'0rtex. but a parabollc Cl..ll'W called a 
parabolo(d Q{ rotation. Actually an egg shape. It relates to Steiner's 
Idea that eggs and other ovoid ronns such as walnuts or pecans 
are receptacles for the life energy suggested by Rdc:h. • 

lt Js only when the machine stops and re--erses. that, 1f one 
lonks dosely. the parabola Is seen to collapse Instantaneously, 
and only jusi preceding the onset ofwbat Podollnslty c:aUs "chaos" 
does Jt then fonn a pe1 fttl YOrtex. 

) 

-rhe wtde deep center or the paraboloid collapses.· &aid \ 
J'lanagan. 7 2 IIJ bi«M'BtiZS hMb - I lid. &£ I It -+ 
•no, It l.hcn creates for an InStant a Uny \'Orl.ex throat. which 
dlsappeaJS Into foam and chaos. It looks ll.ke chaos. but you muBi. ) 
knew that any Ume It's created Ln W"c\ler. It's ftlled With m1l!Jons 
aru:l mUUons. 1f not brutons. of small vortices. Also we have a cer· 
tatn amount of ene1J111lnvolved here. lhe energy of reuolution ro 
tatlng this tremendous Ou1d mass In one dlrecuon. When the 
directiOn abruptly reverses. where does that energy go? It hils to 
be absorbed !rrto the hydrogen bonrur of lhe water and absorbed 

lhc partfdes of the 500. rendering them collolda~ and ~ 
\Dl~s;tlb•le both w mlcroorganbrns and th••·w ~ 
~ ::; Oii~tif~ tl'p•hc :nomenon somehow familiar to peas-

ams In 1M old counuy IS clear from the tesUmony of VUttor 
Schaubergcr, a forester who spent a llfettrue observing the bebav· 
tor of water In virgin tracts of forest In hts natl\<-e Austda and also 
In BID'lUfa.. In a biOgraphical book. on Ul.'lfW \\uter. SwediSh au· 
thor Olof Alexanderson lnc:ludes Schauberger'e descrlptlon of bow 
llqu1d vort1ces are aSIIOCiated With !lllll.llge enet]tY dlsc:barges such 
as bales. baD Ul1,htntn~ and a levltational force capable of bttng
lng heavy egg-shaped stones up from the bottOm or a stream to 
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Us surface. where they \'OJ'UCe&. And lmploston 
was !be name f.\!ven ~· to !be act or \'Ortlcal col-
lapse. It Is lhe levttatlonal Schau~rger. that allows 
flsb rolea,p over hlgb wa.terfalls the agitated pools l'ormed by 
the cascad!nq 'W8l.er below them. Scbauberger was the 1\rst to 
rder to the creation In na.rure of Edelwasser. or -uve water.· the 

of which he effected tn bl.s with 

~~~~~~: nse & ~· \\1thto was cen-
t towardaomterllnSteadof~a(:!!!!gaway 
from a center). 15 the name given by4!IIIIW1D ~.!:at 
llo\\1ng water they derrct In underground \'dns that emitS ~.!:at 
radtartcm ~ by Dobler not detectable by dowsers In wa
ter caurstng through an <rdlnal)• pipe_ Scbau~ ma.tntalned 
tbat !be ~"e. oemrtpetal energy wa.s the basts for Ufe. whereas 
liS opposite wa.s the cause of drcay and de51J"UC!.lon-patently 
exempll1led by ammiC explosions. His ooaruologleal outlook In
sisted that all our technology should be barmonlzlng ·got.ng wW1 
the flow of Nature· rather lhan fordl:tg actions contrary to natu
nll modons. 

Brougllt up. Ukr Stdner. In the oounln'Side. Schauberger rook 
as much 1nsp1rar1on from the observatiOns and practices of stml)le 
peasants as from !he academically schooled who hardly ever left 
thedcy 

In an essay. Naiuml Forming. he recounted a \iblt made ro an 
old Iarmer whose han~ts were super1or to any In the regtcn, but 
was considered a little touched In the head by evezyone In lhe 
community. 

·u happened one day. as darkness was comlrlg on.· wrote 
Scballlberger. ·uuu 1 came to t.hc farmer's house. In !he courtyard 
1 met the somewhat unsympatbetlc son and inqUired after his 
Iii !her. The old one Is In the back of the house.· !be young man 
answered willl an unfrfendly RC&lure. 'Shout loud enough and be 
wtllcome.-

be:rge:r l'ound the old father standing In front of a wooden 
as large as lh:ree or four buckets. singing In a quatnt,'Otce 
same ume. be was sumng U1e oontent.'l of the barrel with 

a huge "'COden spoon_ It was not really a song b.e was singing. 

l 
'Jlu:t. rather a musical scale. r1ch In tone. ranging from falsetto 111 
double bass. 1hls U1e old man did as he bertt over the barTel 
slilgln,g loudly down IntO IL As he went up the scale. he rotated 
the spoon to an antt ..cJocltwl5e morton_ When his \'Oiee deepened 
be d:tanged the direction of the rotation of tb.e spoon. 
~ Sehanber'ger says he tbougbli.O btm,..Jf there had to be some 

reason Cor all this 
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The farmer did not hear me comtng.. ancl ollu 1 bad watc:lled 
him for a considerable time. I was eur1ous as to what he was 
slln1ng. Unnoticed. I came up to Ulc barrel and glanced Inside: 
t.herc was nothing there except clear water. Eventually the old 
man noticed me. nodded In reply to my greettng. and continued 
to stir without pause. 

My glance alternated between the farmer and the contents of 
the barrel With a flick of his hand. be would throw btts of loamy 
soil into the barrel as he continued to sUr the liQUid first to the 
11gbt and U1en to Ute left. A1 the same lime he sang quite loudly 
and not altogether pleasantly Into the open container. tils stir
ring the water flnlshed. the farmer loaded bl.s barrel onto an ax
drawn cart and. pi oceedt.ng Into b.ls fldd5. would dlp a pah:n
frolld Into It and sprtnlde the water accumulated on tt onto the 
ground In very ftne dlst!Jiatlons, not unllke a priest wbo sprtnkiM 
wa:Rron his communicants. E\'entually the water ewapomted leav
Ing exceedingly line aystals which can1ed a neg;Uh-e charge. 1brse 
crystals attracted rays from all dlrec:tions and Ulen ga..~ them out 
again. 

Scbauberger noted that the fanner b.ad. through trta1 and er
ror. learned a t what pitch his voice would set up a resonance 
wltb. the shape of barrel that would sumulale !.he molecular 111-
bmtlon of Its contents. The praCtiCe. called In German TortslriQen
"stngmg to clay"-was done at specific Umcs. prtndpally Jmmedt
ately after planting and llrmJ.ng of seed In Ute soU. at just this or 
that Side of Eastertlde. 

When f'1nna,g;ln read Sensu berger's account he was so struck 
by the apparent similarity or the old peaMI~t's slln1ng Lreatment 
of b.ls water with a colloidal substance and the one shown tn the 
Australian Olm that he wondered 1vhelh~ Rudolph StelnB. who 
was also ntlsed In the Austr1a.n cow1try m t not have de-
11\.-ed b.ls knowledge from the same: kind -"clay-singer" 
-as the one described by Vlktor Schaut>erger 

·11 Is also Interesting.· said F1anagan. "that the earth travels 
through space In a vorueal manner. Uke the other planets. 11 
Circles the sun at about thirty kilometers per second. Constantly 
and rectwnearly. Ills also tDOV1ng In space toward the constella
tiOn of Hercules at twenty lcJiomelens per aecond. The combina
tiOn of tbe5e rwo mM-ements produces a heUcold trajectory. as 
beaUl1fu!Jy shown by the ILBI!an SCieniJ1;l Gtorg)O Plccard1. whose 
antmated IDOdel n:ftallng It was set up at the Brussels World's 
Fair tn 1958." 

A smgte caJculatjOO sbows that the speed of the earth's spiral 
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lrajectory reaches a mrudmum In March and a ml.nlmUm In Sep-/leJII.ber. ai approxtmately the ume the row horns are disinterred. 
depend tog on whether they are bur1ed In the earth' a Northern or 
Soutbetn Herntspberl!. Could Ulla. Flanagan "''Ondertd. aomehow 
bel'dated to the ener&Y·charglng dTcxtln the cow horns? 

Flanagan li:n1her related the 500 sUITing proceaa 10 lhe work of 
the Russo-Bclglan selenUSt llya PrtgoSifle. author of Order Out of 
Choos. wbo won a Nobel PrUe for showing that. In a panJcu1ar 
type of chemical reaction, chaoUc fonxs In open systemS c=ue 
blgllly Sl.rUCDli'ed order Tbe kind of envtronmern In whlclt chaos 
leads to order Is called •dJaslpaU\'e struel\11'~- which. as Flanagan 
points OUL .Is eharactertzcd b)' any cry!>ta.lllne atruCt\.U'e. 

"'1be eneJt:Y ol chaos; says f'1anagan. "tnln5mmtted lrno the 
water's Uquld aysmis. and absorbed by them. could only, ala 
Prlgoglne. desuoy the crystalline structures or br1ng them lrno a 
b!gber Slalt: of order.-

S.eJner, ...uh bJ& vonex.. hls cbaos. and his sllrrtng. may well 
have been toytng.lalowtngly or not. wtlh the ''Onieal and eWpsot· 
da1 sources of ll!e. 

Chapter 10 

Had the Oreat October Revolution nC¥Cr 
bappened to transform "all the Russia- ol the Tsars toto lhe Union 
of S<met Sodallst RepubUcs. Alex PodoUnsky might never bave 
made it to Australia. and Dr. Albert Schatz. a second-geru:raUon 
Rtl.SSlan-Amer1can. might never have made one of the most lm· 
porlant dlsco>'ertes about soil fonnatlon. the basts for which "''liS 
laid by Russian SCI.ence. Lm-e for the dark earth of Mother Rus.sla 
bad seduced her sctenUsta. both Sarasotan and Soviet, Into a 
senslt!Ve ana1YSJS of her constltuem elemenUI and funcdons. more 
tnru.tUvely deUcate tilan the gr0S$1y venal approach or the West to 
t ts virginal pral.rle5. 

Born In Connecticut. just after World War I. Schatz spent his 
teenage yean on a J40 acre fan11 acquired In Antle by his Rus
sian grandfather. a fonner resident of the Jewish )>ale• to Rus
Sia. "'·bo bad never been allowed to own a single sod of tts pre
Cious SOil. 

fn a row bouse on a tree canopied street In the Mount A1ry 
sectiOn of Philadelphia, Schau told us: 1be land In Connecttcut 
was ma.Iginal. C\'en sub m:lflUnal. but l'or my gnmdfalhe:r It was 
a lUI Slt:p up. the fulfi.Ument of a dream. to llnally own bls own 
land and worlc tn nature: Boyhood work on thl! Antle farm In· 
sdlled In Schau lhe urge to devote hls Ufe to ;uu1culture. New 
Jersey's RutgerS Unl\-erstty &a'-e him a degne to soil chmtlstry, 
and a Ph.D. to soU mlcrobtolo!!Y 
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"'Tbe Solis Departm.ent was unique: sa1d Schatz. self-effacing 

yet tntense. "IL was under the dinctlon of Jamb Upman_ a Rus 
Sian-born professor wtto had lmmlgmled to the United States 
and later became the Dean of the Rut11,crs College of AgllculU~Xe
The whole Oeld of pedD/og!J. from the a reek peon; 'earth.· or ·son 
sctence.'-now In disuse thanka to the prollkratlon of chemical 
ferdllz.ers. was OJ1g)nated and de--eloped In Sansota. Russia. be-

Aibr:n.Sc:baa.. Pb.D . di u<d t!w: 
....t«ctrua...,._and 
dc•ekr-ed tbr CllnCl1" ot· dd:auon M a 
majOrd-.1--ln lht 
-and fatJlJiy ..... ~~o. 

glnnl.ng With Vasstly Vassllyevtch Ookuchayev. a semlruman 
turned geologlSt .• 

Oolruohayev developed t.he singUlar vtew that soU was a ·uvtng 
body" as independently dtsUnct In nature as any birCh or oak: 
tree. and of work that t.oOkblm all over European Ru951a to study 
soils, laying the foundation for a Selence lhal dlfferentJa(ed be
tween IMng and dead branches of nature. At the age of thlt1y
seven, Oolruchaycv publlshed Russldl Chcmozem' (The Blade Soil. 
of Russtol. the first extensive u-eatl!le on the Incredibly pt0011c· 
live soUs of Ute Ukraine. 11ln!e years later. be put out another 
~'Olumc. illustrated With maps. the ftrst tO present the concept 
t.bar soils can be classilled by ·geographic zones.· 

"Prtor ro Oolruchayev's research: said ScbaiZ. "and uofon:u
natcly subsequent. to lL 90U waa a.nd IS sUU Jarsely vle..-ed. from 
me geotogtcal angle. Slnlply aa the upper. weathered crust. of the 
eanh. or. due to us 11grtculrural appUcatlon5. solely aa a medium 
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for plant growth. as somelblng In wblch a plant takes root.· 

Ookuchayev's follower. KonstnnUn DmltrlevtcbOUnka. (related 
to tile Opcrll compose::) extended Ute liCOpe or bls master"$ work 
wtt.b bls masstve The Orecu Soil. Groups Qj the \Ybrld and Their 
DevelopmenL Translated Into German In 1914. It had a profound 
Jnfluence on the penetration of Oolrucbaycv's \1CWS Into Western 
Europe. Gllnka's election to the presidency of the new lnterna
lianal Society of SoD Sdmce In 1927 led to the book's translation 
lnm English by a Mlssourtan. Curtis P'. Marbut. bead of the u.s. 
Oepanment or Agriculture's DMslon of Soli Survey. wbo was so 
tmpTesscd wll.h GUnkathat be t.al.lgbt blmwlfRusslan at age sev
enty to become acquatoted firsthand with t.be literature of tbe 
expanding "Oolrucha~ ""bool. • mastering tbe language wen 
~ to converse wtth GIJnl!a and his fcDow Russians 1n their 
nam>e tongue. A year before bls death, Marbut wrote an Intro
duction to Joffe's sem!nal booll PrdoiDgy. publisbed In 1936,7 

wblcll made use ofbundreds of R"S"'P" articles scattered In doz
ou of journals. wberetn he recommended Utat all Amc::dcan agrt
cultur1st.s fam.lllar1tt theroseM!s with at least the broad lines of 
tbe Russran de\oeJopmem of Ute SCience. 

"''be RuSSian work: wrote Joffe. "brought the study of soUs 
out or tbe chaos and confusion or the geologiC. agronomic and 
chrmscat (Ueblg) points ofvtew. For the ftrst time. ll plainly showed 
that $OlliS oat juSt pbyslcal but IS tnumately related to the bio
logical bodies wtthtn n· the myrtads of tnsect.s. worms. bacterta 
and fungi that g)ve the solllts Ufe. and vtce versa. 

Marbut stressed that. at the Ume when Western &uropc was 
stfll engaged In tbe futile aa..~on thAt soli per se Is dominated 
by the mater1als out ofwhlcb It bas been buUt. the Russlan work
er'!> bad long since shown that soU IS the product of a process 
rallu:r than of materk"li. and Is. therefore, not a static. but a de· 
veloplng body. They allied soll to life rather than to deotiL In 
Marbut's vtew. Oo.kuchayev occupies the same position In soll 
SWdlc$ 118 SIT Charles LycD In geology, Lyons In botany. and 
Mendeleycv In organtnog chemical elcmeotsJnto hJs famous Pe
dodlc Cbarl. 

Marbut lamented the fact lb.at 110Us 1n the United States were 
lookrd upon solely as producers of crops and oo dlscusslon of 
soli development wortby of tbe name was auempted In any book 
dealing wttb lhetr studv. The t.reaanent of so.lls as such Is not 
amsldered "practical.· but the !RI~CCt must be made practJcal at 
aD hazards. lt. Is out.rageoua thai the whole field of the slgnlfl
canee of the soU as a bod\· In plant production rematns wbolly 
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uncultlvatt!d be<:auae of the dom!nanoe. c:ven Ln the third decade 
of the CBitwy. of the Ideas of JusUOe von Uebtg lhat complelcly 
011erlook the fact tbal tht- soil Ues Ln the twillg)ll of life. as a c:on
necttngl1nk between the Uvtng and the non· LMng. between ma~ 
dal animated by vital lOrCH and matertal subjected to phystcal 
fOrces. 

Scbaa. wbo had learned to speak Russian al b1s grandfat.her's 
knee. and could read tht- Jan&ua&e. said thl$ ad•'3Jltage was the 
one that led him Lnm pedology. "I call m~'Self a pedologist ln trtb
me to my Russian teachers be<:auae people who say they are 'SOil 
sekntlsts' these days are largdy taken up. I'IOt W1th pedology as 
such.. but W1th lhe unnawral effectS of cbemlcall'ertlllzer5 as they 
apply m plant growth. And soU 8denCe here 1$ concerned with. 
and equated to. agronomy. whlcb focuses on the large scale pro
ducdon of ftdd crops such as graln.S. and others My perspecth-e 
has alwa}'S been tnsplred by the ol1glnal Russian ddln1tlon.-Asked 
how manyaue pedologlsts ~ SU1l «coaching the R••sstan-blrthed 
9denN' Ln ag-rolleges. Schatz. grtm1y replied: "Hardly a one. lll.rgd)' 
be<:ausr It b seen not to 'pay off.' It Ill coJl.lllden:d WlJlBctlcally 
academic." 

Ln 1966. Schatz. was ln•1ted to wrtte an arude for Co~ Sd
en.ce. publl5hed by the Ruddy Press In Ems. ~nnsyk-anla. tO 
explaLn why soU resesreh. subsidized almost completdy by the 
U.S. fenJJJzu Industry. was leadl.ng tO a dccreastng Interest ln 
humus and SOil organic malter tn the United State. to the point 
of near ex:Unctlon. 

The oentrn1 problem. to Scharz. was that the granta tO colleges 
of agnculture provide continual flnanClal support to an army of 
graduate students whlle at the same umc thctr professoJ"& are 
raking off thousands or do1181'5 as consultants to the $8Ille fertil
Izer moguls who are !>upportlqg the studenta' research. 

The research problems pursued are predomJmu.ttly those from 
... 'bleb the ffi'Uilzer ocuupanJes can make more profit.. wbUe the 
Lndoctl'!runed graduate students go on tO work along lhe same 
lines after receiving their degre~. and those reoeMng teaching 
apjxuntments ua1n nc:w students In the same dlcmlcally-ortented 
phDosophy. 

1llus." wroa: ScbaLZ, "wwth each passl.rlg generation. humus 

and soU org.,.nlc numer become more and more abstract texlbook 
toplcs whk:h padually lose thctr Identity as real objects of vtta1 
Interest. 'Ibis c1e<nas1ng at.tenUon dramallcally Wusuar:es bow 
pm-ate and selfish economiC Interest can dlstOrtedly Influence 
the dl.re<:tlon of sc!=t1lk: ~ Ln a majOr dlsclpllne." 

The negJect resulted In a COl • espondtng d«Une Ln sod rnic>'Obt 

r.lows ~ lhdotiaa Ill 
otogy. Cb!llmlcn of soUs department$ at many un!versJUcs com
plalned to Schatz that they could flnd no young sot1 mlcroblolo
gtst to teach the subject.. and bad been unl\ble to offer a course 
for several ~ Graduates ot1glnally trained tn the discipline 
were herd ml.rldeclly rushl.ng to accept luc:rattve appolnln:lents tn 
pbannaocutlcal. fermentatiOn. and fentllzer lndustJ1es, when: 6-
nanda.l TeiiiUIIe!'IIUon was steeply higher than tn uniYerstty fac
u!Ues. All of wblctl echoed Alex Podollnsky's complalnt that any 
presentation of soO 9dmoe. of wba~r stamp. has been au but 
!hopped from lhe CUJTlcula of Australla's agricultural leamtng 
centers. 

1n eastern Europe. on the other band. !!Cientlsts. while pursu· 
tng lnvHtlgatlons on chemiCal ferUUzets,1nsectJcldc=;. and weet~
k11lers. bal.-e not abandoned research Lnto the organ~~: content of 
the sotl. In 1961. a collecUon of long essays. Soa 0ryan1c Marter: 
Its Nalure. and fts Role tn Soil Formation and ltr Soil Fe:rtillly. was 
edited by M.M. Kononova. a member or the U.S.s.R. Academy of 
Sciences and a senior researcher at the DokuchayC\· SoU lnsti
tute. It was made ava.llable In ~h by the Pergamon Press tn 
London. Tlln!e years later. an illustrated book. Humus Cllld fts 
5tln!llcance. authored by S. Pral. was published by the Czecho
slovak Academy of Sciences In Prague: It presented a oompletc 
histmy of humus research as It applles both lo tbe natural and 
aru11c1aJ f~ty of soUs. It went Into detail on the dellniUon, clas
Sillcat:lon and charactel1SUC$ of all humus substances. lhetr tr.ms
formatlon under natural condJtlons, and lhctr pbyslologlcal ef
f«>ts on germtnauon. morpholOgy. anatomy. chemical oomposl
tton,photosynthests. asslmOntJon. resplraUOJl. nutdtlon. specific 
eqzyme systems. plant growth. and geneml development. as niL 
these pertaJn both to algae and blgher plants. 

"But even In Its RuSSian heartland: Schall< oOtnplalned, "lhls 
tmponant humus research could not stgntflcantly JnJluence the 
turn around from Ueblg style artlftctal agriculture. so deeply en. 
trenched In the Sovtet and East European Mlnlstrv of .... .....,,,tu:re 
th!nldng." . ·......-~ 

.Dmft.ed at age twenty· two Lnto the U.S. Army. Schatz worked 
In flor1da military hospitals where he collected mJcroorgan!SmS 
In the state's sons and swamps. and the oceans off Its coast.Unes. 
to test them for antibloUc propertJes, Ai Rt1~1'5, as the only re-
6eareherwbo dared to come personally In contact wtth the tuber
CUloSIS bacWus. he went on. alone, In a ba5emcnt laboratorv to 
Isolate and patent 111 non·tOXIc anUbtolic which be caUed ~ 
mv~use ItS spores appear In chalns. stnpto being the 
Greek for "twisted." and mykae for "fungi.-

Possessed of an unusually broad antlbacttt1al spectrum, and 
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eiTecttYe agatnst tuberculosts. It surprisingly came from two ln
dcp=dent strams of bacter1a one taken from cultured fteld 
so11. the other from the throat of a cblcken, tbus reveallng the 
JlO""U of a Camlly ofmtctobes to exlslln thr earth ll!lelf as well as 
lncrcat:W'l!Swalldnguponlt.. Thec~Jscoveryoflhlsllfe-savtngdrug. 
made by a tw=l;y· ~-,·car old atudenl earning only S40 a week. 
was 8Wll1drd thr Nobel Prtu. The ~plcnt.. b~-cr. "'-as not 
Schatz but hJs professcn-. who co authored lbe patenL 

Unabashed by such Injustice. Sc:bau's CW1oslty was nat at
tracted lO the problem of wbal.l"JClct.ly was bappenlng cbemlcally 
Jn thr fonna.tlon of S01l as rock lS dlSinlegratcd IntO smaller and 
smalle< partldes. 

1be quesuon l.bal. puuled Schatt was: b.ow "'as u l.bat lower 
10rms of plant life. such as lichens. gJ"Owtng on bare rock. could 
pcneuate lnlO minute fractures In search of Cool.bold and food? 

A solution of the problem of bow tbe otl\'lous rock-weatbenng 
~ ofUehens actually work seemed t.o ScbatclO ba\'C 1m 
portant practical JmpllcaiJOn5 In agJ1cul~. espe<ially as It re
latrd to the tOtal amount of minerals In soU on the one hand. and 
tbelr lM111abllltv on the otber. 

1n 192.4. E.i Fry bad suggested. In the .Annals qf Botany. a 
ptm:~ymecbanlcalexplanaUoo for theactiOnoflldJ.ens. And even 
1n the 1950s the potential role of Ucbens In sou formation "'as 
su~ lO doubt by Amencan soU spedaltsls. two of whom con 
cluded that the evidence for lheJr lmportanee was ·exaggerated.· 
They were. tw.'e\lel', completely unaware. as Scbatc was not. of 
tmporumt work by Soviet 8denUsts on thto pedogenic role of U 
cbens. RuSSian studii:S Indicated that thougb soUs were essen 
Llally products of dln~ate-of sun, wtnd. and Ice-microbe$ and 
pJarus also contributed. Uke heat. and frotll. to Ute ·weathectn8" of 
rocks not only by penetrating deep Into craJ!k.s and Cm'lces ID 
f'-~ tremendous !l]lllttlng pressures wtth their expandJng cdls. 
but. more Importantly. by dllllntegratlng rock thro~J8ll a myste:rl 
oos cbemlcal aeuan known as "chel.ntlon. • 

Taken from the Greek word chela. meanJng •ctaw· or ·p~neer: 
It ts the property l.hal allows the formation or a rtng-sbaped cheml 
cal structure. based on six casbon atoms. that enables I:Jchensto 
lltvally c.lamp onro atoms of metals. ~ noau.ng 1n the soil lbe 
ensutng more~ex compounds 1.1rus c:reat.ed can then be ab
sorbed by tbe llcben: once wtlhln lhetr bodies. the metals arc 
rrleased to 5Cf'\'C ...tla!ever funct:loon lS required. The chemical a 
planatiOn Cor this canny phenomenon lS that In chelation one 
or more electrons can bf' shared be~-cen two elemenlli. dr.lgg1ng 
the metals along to be released as the compound Is d.lsliolved 
wtihln !he plam. 

-
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Chelaung substances. present In up to S6 pereem of the city 
weight or lichens. give them the power to dl&aolve tron and Olber 
metallic mlnerals. 1!11lb them and suck them up to order lO feast 
dfrectly on the hard bare rock. 

Jn 1954. Schatz published In the~ qflhel'ennsJilva
nta Academy ofSciertces the ftrsl ot a ser1es of papers: "Chelation 
as a Biological Weathering Factor In Ptdo~tenesls • As lie contin
ued to work on !be problem. It came to him that If the cbelaHng 
process could explain tbe prediSposition of IJchens to dlnl! on no 
more appetlz:lm: a menu than a rock surface. could 11 not also 
Jmportanlly be Jnvolved In the crea Uon of SOil fertllU)f? Were the 
plants not creating SOil just a.s the 3011 created plants? And was 
soU fonnatlon not an on-gotng process l.bat rnal1l.toined ferti11Jy? 

·tt was when I found out how lichens ..-ere cbela!tng rock to 
extract minerals.· 5llld Schatz. "that I saJd to O'I)'Sclf 1ha1 some
thing In lhe SOil had to be working In the same way to keep on 
form:lng II from saUd rock. One couldn't l.blnk that just a cenaJn 
amount of weathering produces soU. after whl<:b the rest of the 
minerals reroatn Intact In It forevermore. It bad to be a case of a 
corttuw1ng chemJca! wealherlng process. wbJch conlfnuaily re
leased minerals for plan I growth. as well as the ,.c:ry basts fur 
natural son fertility ll was then that 1 concluded lhaJ !.here bad 
to be a chelattng agent In humus.· 

The due-or claw-w!tb whJch to w\1'8Vd t.be mysterious mecha
niSm of chelation came to Sella!% when he mn across an anlde 
published 160 years ago In a Bo6ton newspaper. The New En 
gland l'hm'!er. It was the amru1ng story of a travekr to lbe ruJns 
of the celebrated Temple of the Sun. In the bJgh Andean I.OWn of 
Cuzco. Peru. who reported ftndlng stones so finely cut and groovea 
he- could not Insert a needle between lbelll. TI1e art behlnd thlS 
feat of masonry had been lost v.1t.b Ute demise of the Incas. who 
were said to have used the Juice of a certatn bc:rb to soften stones 
priOr to thetr emplaceroent. Schatz hnmediately saw a possible 
conneeuon between thJs lost art of masomy and the power of 
chelation. Delving Into the Uterature on tbe cMJizat:lon of the an
dent AnCJean lncan populaUon. he became aware of that people's 
ftnely experienced agricultural lmowledge. petbaps the world's 
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motil. sophisticated. then or Slrtee. as dramatically reponed In 
t.ostCUy qftfle tnau. by Hiram Bingham (Later a U.S. Senatori. 
wbo di5JCO\cered the Inca dly o( Maron Plcchu. one of the Sites 
where Coanda found the aat1'fts" warer enabled !.hem to U\"e as 
lang and haaltby 11\"es as the Bnym~ 

To the 1ntaa ,,.....,,~ mnpaml tbr an or ~t""' wu cl..u 
preDX' !ntcreat. Tbq camcd It ro a tem&ikablc Cli'lft"IDC, at 
taohlng m<N"r bnponan« wIt than,..., d<> today. They not~· 
~'doped many different planiB far Jixxl and median.! pur• 
~· but lhC)' undastood tbGTOUg7lly the a.dll\allon of the 
eo1J. l.bc a" q( proper dratnag:e, an:nd: mctboda o! ln1£atlon. 
lmld 8011 <'OilKl"'"atlon b)' means o(td1"1lCe!J cansi:rUcttd atjVUI 
apen...,oflabor. MMt of the agriculturalllcl<b tn the Pet"UVIan 
Andea arc: not nnturel. The l\OU baa b«n asM'Ulbled. put tn 
plaee ...utlda.lly. and lllill rnnalnsfertlle altcr~ntur'ldl ofuae. 

Bingham considered emco. the anct~capllaJ or the Empire 
or the lncu. one of the most lnu!t"esl1l1g places In the world. In 
the~ of the Spanish conquest of E'fiu trwas the largez>L City In 
America. On a hill back of the Cltv Stands an old foruess. ~ 
northern wall Is perhapS the mo5t exuaordJnary suuc:n= built 
by anck:nl man In the Western Heml.Spbae. Wrote Btngbam: 

As""~ In~ ltlR:lll>ds without poo.rallrl tn 
Am<r~can antJqulty. The omaiicr blocks In the •-aU ..,..,~, I 0 or 
20 uma. Larger bloclul are ...mmar<'d ro ~ 200 tOMo A '""' 
of the largest ,...,1gb 300 tousl And yet they are Otted a«"U· 
nucly togcthcr. '111c gigantic JlO!yganal blocu clln,tiM> el<M~ely 
m~thu that llllllmposiilble to lnser1. tbr paint of a knlfe b<-
1\'"C<n them. The whole thing stagga11 the tm~natlan. 

Schatz's reading of Btnghatn conv1nced him that people who 
could develop an agrtc:ulture r=Ung an Innate knowledge of 
the Importance of org;uuc matedal for soU heall.h --whlch has 
nowhere been resurrected sinCe Its destruction at l.he hands of 
spanish conqwsradors-«>uld equally well ba•-e d!SCD'-ered the 
use of org;m~c chelating m.atertal as tt applled to stonc:woTk that 
made them Into construction en&IDeers of l1lJ"e Ingenuity. skill. 

ClawuiCbdol11w 1%5 
a:nd competence 

Why couldn't the Incas. he asked himself. have used the prtn
dple or chelation to soften stone to the point where. like monar. It 
could be l~led to requ!slte shape or flatness? Another clue to 
l.bh ~Wiy was presented wbc:n be came acro&S the Inca tale 
ol a Uny bird. the plto. 1Mng blgb In l.bc Andes.. that used the 
Juice of a plant to dissolve nlcbes1nhard rock as nesting places. 

A nJneteenth-«""ltUJ)' English cxplan::r, P.M. Fawcett, who dl~ 
appeared wll.hout trace to the Amazon jungle. left an account of 
bow the bird$ l.hetnseh-rs made the boles A nauve who spent a 
quaner of a century In the momnaJns told him that the btrc:ls, 
arrtvtng at a selected spot with a certain spccle9 or leaves In their 
b:Uis. fastened themselves to the rock. like woodpeckers on a tree, 
and rubbed l.hc leaves In a dtcularmotton. constantly nytng away 
for more leaves with which to continue the: process. Mer l.hree or 
four repettUons. the birds discarded the leaves and began to peck 
ai the rock. qUickly forming a drcular depression. The process 
took only a few days, al the end of wb.lch the holes were suffl. 
cleru.ly large to ~ as nests. 

1 have climbed up to see the nests: saki the nauve. ·and, be
lieve mc:. a man couldn't drllllhem ~perfectly. The birds don't 
pcclt away the solJd roc1t wtth ihelr beaks. ~-er has wat.:-.hed 
1hcm at thetr work can see that these birds know aboul a leW 
whlch has juice that softens the rock and leal-es It like wet elay.· 

AI llr5l. Fawcett accepted l.henatlve's dt!laiptlon only as a ""fan
ctful talc: but when many ol.h.ers an over l.he country otrered 
sJmllar account.s. he began to wonder whether It could be true. 
Finally an Englls!unan. about whose veradly Fawcett bnd not 
lbc siJghtcst doubt. told him a storytha:l clinched his beLief In the 
odgtnal tale. 

My e<>\.Uiln WIIJI in the region t:l Ob•mcbo lsaid tho 8t1ton]"'miiT 
tho Pyrcnc River tn P.:ru. His b"""' beaunc Lome, eo ho .U.. 
mounted and tool< a shan eut thtough P"" of u.., JWIP wbrre 
bo had nt"VM" pemmu.<cl bdon:. Be,.,.,. WHztng r1dlnC p811ta. 

hlgb boots. and spurs, not Ule EngJISb ldud but lhoee large 
MO"Jd<an an<a faur Indies loog with a:nter cltoca as lafJC~ as a 
balf <TOWn. and th.-c ~ "''n"<" practically nrw. ''o\'ben bo 
an1>'ftl at bla ndgbbor's ram.. after • bot and dllllcult dlmb 
lhri>uilh tangled thlclcea, be was a5UIDlsbed to ~er that 
bla beautl!ulapurs bad bo:t"n d<5UDjed. <n>dcd tn- man 
ocr and reduecd ta black nall5 ~th or an IIJI:b long. He 
couldn't wld.....uuut what had bappdlcd WJtil t.be -.~et ol 
tho ndgbbonng lllrm aelted him If bo bad walked over c~ 
planta about OJ~ foot hlgb <md with darll red "-'Y._ "1h1Jo," 
aal<l W. neighbor. 'I• what rmrodcd )'Our ap\11"8: It Is th~ aub-
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-., wbldt the Incas uaed to -rk tbdr n>d<B bentnK ili<" 
jute.- or thJu plant liOftrncd tbdr rodao and wa><:ned thcm 
Into a puc~: 

At wt It was clear tO $chatz that lichens produce and exude a 
chela ung chemtcal lhat enables them to $Oil= and setzc from 
mw rock the elm~cnts they need t.o su~-e. When be Included 
lhJs stOf)' In his Teo,chblg Screnoc wlt.h Soil. • a deUghtful hand· 
book for high school students. which deecrlbes many simple ex· 
pertments to demonstr.ue \1sually what 1$ happening In the earth. 
Schatztea.rncd from a correspondent In Chile. where be had taugl1l. 
at the UJ\1\.-ersi!V of Santiago. tbat the Chilean n=rspapcr. Merc:urla. 
TepOrted lhat a Permian priest. Jorge Lira. In one of a &er1es of 
a.rt'haeologJCal expedltkms cart1ed out 0\'el' tony ~- had 0· 
oa11v found a plant wb1ch the Incas could bln-e used to eoft.cn 
rocks. Two more years -..'1:111 by before Schatx could Jocate Father 
ura. Y..-bo !lent him a letter from Cuzco to say ibe plant's name 
was harok/ceh'ama.ln Quechua. Ule lnean langUage still so wide!.) 
spoken by many Andean lnd1an8 that Radio Moscow Includes It 
1n the acveral do7.en la,nguagce broadc:astlng Soviet propaganda. 

The remarkable ablllty of a plaJll to dl$tntegral:e tron IS not 
surprising. aecorcllng m Schatz. In Ught of 19&\-68 researc:b PI'O\'· 
1ng that chcrntcaloonsdtuents of plants c:an aliaclt C\'= the hard· 
est steel at a surprisingly rapid rate. as seen In the dulUng and 
blunting of sted cun1Ilg tools In the lumber Industry. TIJese cbem1 
cal compounds. also present In humus and vartous forms of 
composled organiC maner. are among lhe subs1:ances lhat react 
upon mtnuals and rock particles In the soli. com-ert.tng Iron. 
manganese. copper. zinc. and other metals Into water 501uble 
comple><es. thereby making the t.race elements available to plants. 

Consequently. one of the I'OOSt- perhaps the mos1- 1mportant 
properlks of well-composted materJa.l. says Schatz. 1$ liS abiUty 
to react on 90U minerals, just il.!l Ucllens react on rocks. The com· 
pounds 1n the now raR Andean plant rewn1 clearly bow soU or
game matter solubll.lz:es soU mtnerals. 

tt c:an be shown ln. a simple CJqXr1.ment that chdaUng acids are 
also excreted by many bactc:rla. which equally dissol\-e minerals 
1n 5011. It 1$ thetr ablliiy. '101th acids like those excretm by Uchens. 
to pul minerals lnro a colloidal 901utlon that makes them espe
ctally Important to the creation of 5011 fertility because plants can 
W!e such minerals only wben they are chclared. 

Knowtog that bacteria are spanlcly. If at all. pre!!Cnt In dytng 
solls. SCbatz wontlered which other chemlcal compounds ml!tbt 

• 
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play the metal-grabbing and mctal· rdeaslng TOle cmnparable to 
that played In the much simpler Uchen· rock assoaauon. MoJ'C 
spedflcally. wbJch cbelattng-eflectl\-e compounds would be pn:sen1 
In the 90U. In QUaJllii:y. After SC\-eral years of cktaiJed study of the 
analysis of Its cbemtcal structure- perfonued mostly In Russia 
and Eastern Europe-Scbau found that on1y humus Jlllcd the 
bW. 

Schatz aL'IO found that his quest was a lonely one Jn that no 
fund ·granting Institution responded f'avombly to his requests for 
support. The only Interest shown In his work was that of the 
Kearny FoundatiOn. which offered him a lectureship tn soU SCI 
ence that allowed b1m to p1'CSC1lt his mat.erJa.l om11y to vru1ous 
academic audiences 

At the Unlversit)rof California's College of Agl:il:ulture, Schatz 
g.~-e a lecture on "the lmportance of Metal-Binding Phenomena 
In the Chemlstty and Microblologr of lhe SOIL· to whlcb be pre 
sented all his own experimental resultS. But when be fOund. to 
hls ama.tement .. that no u.s. agrtcultu.ral journal would publish 
hls lecture. be was 5!1\-ed by an lndJan publlcalion Jn New Delhi, 
Adlxulcfng Frorttlers cifP!am Sciences. which accepted ll In 1963. 

"No one l.n the Untted States seemed to care about the subject.· 
said Scbatx. "lbougb It is Vitally connectm wltb health, not only 
that of plants. but our own. The dl.ffermce between 1101.1 r1C:hly 
endowed wtth humus and one deprived of It Is the difference be 
tween a weii· J\IJUiisbed citizen In a dC'\'Cioped countty and a man 
suffering from starVaUon In the Third Wotld Just ~ the poorly 
fed !lOll wtll produce weak plan I$ 50 the poorly nourished 1blrd 
World na Uve will produce stcltly cbndren. • 

ChelaUon goes on not only In the soU and In mlcrobes but In 
the cells or plants and In the bodl~ of animals and humans. How 
closely plants and burna ns are related can be explained by the 
extraOrdinary fact that both depend on a cbelatlng Chc.mlcttl com
pound btitc to thetrpbystoJogy. In man Ills red-plgmmted heme 
!hat uansports In the blood the oxygen ~rated by plants. which 
themseh-es rum: a a>mpound. gre-en colored cllJorophyiL that Is 
so slmtlat to heme lhat. to depict ItS cbemlcal formula. It Js nec
essary only to subsU.tute an 1ron atom for one of magnesium. "It 
Is one of nature's miracles." says Schatz. "thalli could 110 Simply 
modify a key IJ.fe-compoUJl(!. on~ way for animals. and another 
way for plants.• 

Asked why the feeder roots of plants prefer-the humus packed 
In a below ground open Jar to the soU around tt. as demonstrated 
In PodoUnsky's expetlment. Scbatz repl.ted: "FFnn. because the 
trace mtnerals prized by plaJits are more readily available In hu· 
mus since It has already acted as a chclatlng agent to solubfllze 
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them. Secondly. the far greater micrObial ac:Uvtly In the .)arb~ 
down the humus Itself so that the roots can ab!lor'b the organic: 
products~ out o( IL • 

With respect to the colloidal nature or humus and c:omposL 
Scharz po~ out that the whole of humus IS not made or oollold 
substances but only lhal part wWch IS chemlc:ally oonstituled to 
aetas a chelate. 1be rea.eon colloids remain ln a Uquld suspen· 
SlOn. be added . ls that their surface· to·mass ratio IS mormous. 
To musmue Ills polnl. Schaaz put a large -..'lid of onUnaiy steel 
wool 1n a tinned c:oJT~ c:an and applled a match to IL The wool 
exploded tmo a whlte-holllame. •If you try to Ignite an Iron naJl 
with a match.· be said, "'"nOthing happens. But lf you c:onven the 
Iron In It to \'t:l"V ll= sted wool. the liUI'face to mass ratio. as In 
colloids. ~s ttry large. If ~'Ou weigh the wool before and 
after burn1ng you11 ftnd the weldll has lll<:reaSed because the 
ftna1 product ls no longer just the Iron. but troo plus oxygen. or 
Iron oxide. The same tll1JVI happens "'1tb an Iron naJJ1! you allaw 
tt to ruSt tn water. the difference betng that in the burning or steel 
wool the ondatlon effects are Car more rapid. 

"To mate lhls to the cheladng and roUo/doJ properties or hu· 
mus means t.hat their oombtnatlon brtngs about a faster and 
greater chemical effect than lf they were both oat actlllg In con
Junction. Nutr11.10nally speaking. whereas a pig. or human being. 
can't eat a nail. 11 can easily tngesl c:belated Iron.· 

'Ihus Schatz provided for hiS 5tudents a series of seemingly 
sepamte links. tnduo:Ung studies or c:hloropbyll. blood. llchens. 
humus. lncan masonry. the ptto bird. and a plant called 
haraklceh'atrllL Forged Into a chain they help diSclose the chemi· 
cal secrets of cnauon of soU and humus. from wWch all of life 
derives. But what the moUvnting forces mlghl be behind lhJs 1'111-
raculous process of chelation remained a mysttry. What was It 
that was IDOVIng the atoms or elen~nls to put out claws with 
which to grasp another element? Science. even with U.S most so
pblstlcated lr\stnJJnents, for the momenL could probe oo further. 
Some llner form of '1Sion W35 reqUil"ed. Hence Rudolf St.elne.l"s 
clabvo)'aDt gift. with wWch he was able to depict extraordinary 
cosmic fonnatn-e forces at play and at work In the soU: forces 
ths.t could motivate elements 10 sc:arclJ out and bond to each 
other by pullln3 out claws of chelaUon. 

Details of Steiner's background and of hiS d~lopment of the. 
Antbroposophlcal Soc:lely. to whose members he ga...: his faiDous 
lec:tut"eS on agrtc:ulrure In ~ summer of 1924.. e.an be found In 
the appendix to thls vol~. aJC)IljJ with SOmt of Slclnn"'s more 
=ne explanauons of what IS Actually occ:un1.og. 

Chapter Jl 

SONIC BLOOM 

Plants. says Steiner. can only be under 
stood when considered In connec:t.lon w1th all thai Js c:1rcllng. 
weaving. and ltvtng around them. 

In sprtng and aulunm. when swallows produce vlbrauons as 
they Jlock ln a body orasr. caustngc:ummtswilh their wing beats. 
these and blrdsongs. says Steiner. have a powerful dl"ec:t on the 
Jlowertn& and fmlttng of plants. Remove the winged c:rcatures . .be 
warns, and there would be a stunting of vegelalion. His point was 
well made for us In Florida. 

A bJrd"-s·eye view across country south and east of La Belle. 
midway between the great Lake Okeechobee and San!bcllsland. 
reveals an ocean or citrus orc:han:ls cut by a skein of dusty ·sea
lanes: extending for miles lowardslhesbores of the: Gulf of MexiCO. 
once a paradise for seashell hunters. 

Any btrd over1ly1ng this greensward In lhe mid 1980s would 
have been perplexed by lhe lac:k of avian fellows among mll!lons 
of orange ~ growtng In the conll=s of Gerber ~. satu
rated by a fog of chemlcaJs la1d down to ward off swa.r:ms of ln
sec.ts-except In Section I. Thc:n: a multitude of feathered fauna 
clartM among the trees or perched s1ng1ng 1n thetr branches. 

To this oasis. the birds had ~~~ aurac:ted. oot bY a natural 
concert of the.lr colleagues. but by a sonic diapason closely re
sembling ~- which lo human ear&-tncapable of distin
guishing Its Y8J"Ied bannonlc:$-n:calls the c:hlrplng of a chorus of 
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outsized crickets. 

1hls sontc symphony was bctng cmltlcd from a series of black 
loud-speaker 00.~ act atop twenty-foot poles. each resounding 
over an oval of about forty acres. l t.a purpose wa.s not 50 mucl:t to 
attract birds as w t:ncrea.ae Ulc size and tOtal yield of a crop of 
fruit. "hung.· as they say In F'lor1da pa.ttance. on trees as If It v.-cre 
a c:oUect!on of dccoratl\~ balls al YUletide. 

"I ba--e hung orange!> the lllzC of peas. shooter marl:Jles. golf 
balls. and lmnlS bal16. some stlll ~. others fully ripe. all on 
l.bc same tree. all at l.bc same Ume. • said Roy McClurg. a foJmer 
UuJoo City. t:ndtana department-store magnatr. part owner of 
the Gerber Oroo.-e. 

We had drt"en da<m at dawn to bts 320-acre holdlng where two 
young Odd harvts brothers·ln-law, cacb "'1th a tractor and a 
trailer amk or follar feed bad swtcd aiT bc~n t'A.'O long rows m 
trees. dous1ng them With an aerosol Oli.Sl from top to bottom wbllc: 
a speaker. simflar 10 l.bc ones on l.bc poles. umed LO ma:xtmum 

\'Olume. sbrlcked a wblsr.llng pul.sc ea.sUy audible aoo-.-e Lbc: roar 
ol !he 1rac1:or motors. 

Pntnttng to one of biS many trees. McClurg ralaed his •'Olce: 
"TTIis ts the typtcaJ fruit rm getUng With thiS brand new ~thod 
called $onlc Blooru. li synchronously combines a spmytog of l.bc 
Jc:ro·c:s or any plants. from tiny sproutS 10 mature treeS. Wltb a 
broadcast. or thal spedal sound. With that process. simple but 
sctenl1llcally unexplained. 1\-e been able for the ftr&l lJmc: to get 
fruit aU 0\'U the tnner branchea of my o~ trees. greatly add
Ing to the 'umbrella'·I..VPC set which IS C\IC:tywbc.re the: norm. And 
that's not aU. I want to show you something !at more: lm!lresslve. 
even fantastic.· On a poruon of McClurg's plantatiOn lbrc:e Im
mature: treeswtth more: than halfthetrbrancbes wtt.hered or dead 
were belng treated With a solullon slmllat to the one In t.he tm.Uer 
tanks. bu l dcll•-ered from plastic bags •'Ia lubes and needles punc
tured lniO Lhe bark just ~-e the ground. 

"WhJU. you~ looking at.· saJd McClurg. •are lbrc:e spectmc:ns 
atlllcted w1lh 8 mysteriOus diSease called 'Young Tree Dedlne' or 
YID. It has taken out at least one or e-1ery ten dtrus trees In 
grcwes all m-er the slAte of F1or1da. whldt bas !ipenl more: than 
S50 mJllJon. 50 far In •-ato.. LO ay to come up w1lh a cure.· 

Closer Jn.spectJon of the siCkly O'Ces !ohowed lbem. after only 
ten days of ueaunent. w be putting forth a host of brand new 
sprouts all over l.bc:lr Umbs. sure proof that thetr root systemS. 
Jmown to have! been wfthomg and sloughing root balrs. was re
IXl'-ering. 

'Yl'D trees such as tbcae: explalned McClurg. "Sk:km at be
tween etg)tt 10 ten years of age. before they'\-e begun to bear. lt"s 
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as If a disease were strlldng yourtg eblldren. A beall.hy orange 
tree, llke 8 human. can U.-e up to eighty or ninety years. Most 
InCredible, as you can sec. these UtUe t.rc:es are also bcgJnn.tng w 
putout a heavy bloom. trying 10 rc:propagate.· 

Back In his pleasantly refurbished clapboard house. oldest to 
!.he eoumy, McClurg took from his ref~cralor a da:ten oranges 
the size of small grapefruJL Jbeac were picked a1 tey grove ycs
tBday. • he explained. -ord.lnar1ly oranges a:. big as Lhese would 
be plthy and woody InSide, wll.h \'ery UtUe juice: SUcJng four of 
tbem With a razor·sbarp buu:bcr's cleaver. ).1cCIWl! bc:Jd up se.·
eral of the bemJspberes dnpplrtg Wll.h Juice to sbow off J1nds no 
ll1lcker than an etgblb of an Inch. An c1ectr1c: Juicer processed 
three: of them to nearly 8JJ a pint. SIZed glass. 

"Oranges 11.ke these.· said McClurg. 'will gl\-e mr: a crop wfth at 
least a 30 percent tncreasc In yield and 8 marked rise In 'pounds 
soUd.' Add to that the fact that the Oar>-ey Center for the 1m. 
~of Human f\mcUonJng. a medblly· plODI:erlng research 
!!10Up tn Wlchlta. Kansas. bas tested l.bc jutcc to show an 1n. 
crease of 121 percent In naturaJ vttamln C 0\'er 110nnal oranges. 
and you ean understand Lhat thiS new 'Soruc Bloom' dlscO\-ery 
we're talldng about not only lmpi'O\Ia quantity. but also quality. 
IVe run bUndfolded tests wtl.h !ICOI't!l or ordlnaty people who bave 
compared l.bc taste of my juice With thai of oranges from many 
other groves. and t.bcy au selected mine as the mostllp-smacklngl). 
supertor: 

Wbile McCIWl! was happily barvesUng his oranges. Harold 
AuDg~St. a dairy fanner mllk1nga two-hundred-head herd of Hoi 
steJns tn McVeytown. Pennsylvania, was equally happily applying 
lbe SOnic Bloom method w n hundred·acre field of aJfal!a. the 
deep-rooted leguminous plant grown for hay. brought to Spain 1n 
ihe eighth century by Invading Moors and since spread to create 
agrtcul1ural wealt.h all 0\fer the Wotlc'l Nor did biS animals have 
any difficulty dlsttngulShing the high quality fodder sprayed With 
Sonlc Bloom. 

That yea:r Aungst took off 11\-e cutUngs. one &boulder-high and 
so l.blck he bad to gear bill tractor down to low lOw to puU h.IS 
cutter through ll. Wlth LhiS hatvest Aungst won tbe Pennsyh'&nla 
State five. acre a1fall'a growing contest 0\fCr ntnety-tl:u-ee ot.hercon
r:estants by produCing an unheard of7.610ns per acre as agatnst 
a state average of 3.3 Inns. 

To dairyman Aungst. l.bc Size of hiS bar>·est was not tcs most 
lmportanl. cbaracteriSUC Hay from l.bts a.J!alfa fed to biS herd 1hat 
wtn= allowed Lhe ~ .. to step up m1lk productlao from 6.800 LO 
7..300 pounds per hundred wel8)lt of cow. yet eat one quarter 
Jess feed "I could hardly bclle\-e lt. • said t.he pep~ Aungst. 
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ihlrd-gmemtlon owner ofhls property. "My cows were devow1ng 
the alfalfa. stems and l\11. Other years they'd leave the stems just 
lay. A row's n05e IS the very best barometer to tell how good your 
cropJs. Cows an: really ftntcky about what they eat.. I tlmwdown 
bay from anol.bcr of my 1\dds alongside thiS record4lrealdng al
fa!fa.and the cattle Orst went for the feed exposed to that funny 
!!Otmd e\'ery lime. c:hangln~ 0\'er to the other only when the good 
sruff was all gone.· 
In~ cellar of hJ8 house. Aungst ~bowed us two dnecl alfalfa 

plants, one from biS fann. another from biS IY'fgbhor"a. The Sontc 
Bloom spc:dmcn. twiCe as long as the other. was much ~ 
and bad a far thicker root mass. 

"Ld me show vou something.· sa.td Aungst. holding the 
neighbor's plant by Its root and OaWng lL agalwt a bare table 
mn11. the top was Uuered with dry leaves. Sweeping them off wUh 
his band. ~~ slapped the Sonic Bloom plant down agatnst 
the !5I trfiJce. Hardlv a leaf fdl off. 
~; be sak( speakfug ernphalically. lbal. should tell you 

so11V'Thlng about the lnhcreru quallty or those two plants. When 
)'OU ha\'t: to mD\'e or ship the Sonic Bloom hay. LL doesn't lose a 
lotDf Its bulk the v.-ay the other does.· 

One clue for the cows' preference was o. LeSt run on proteiD 
analysis by an "tnfrared scanner" althco Pennsylvania State Un!
~'Cl'Sity ·Ag-Days" exhlbtuon and fair. Aungst's sound-ecposecl bay 
scored a record 29 percent for protein and an extremely high 80 
percent for "Total Dlgesuble Null1ent.s" ITONs]. At the fair the 
same test showed 5l.mllar percentages for Aungst's soybeans. 

Across the United Stat~ In the nwa Indian pueblo of San Juan. 
New Mexico. rweruy mluutu drtve northwest of Santa Fe. the 
bJgl11y alkallne desert soUa composed ofptn.va clay called adobe. 
best suited when lll1xed wtth straw to make cheap building blocks 
for houses. can be as hard-packed and Impenetrable as a New 
Yorlt stdc:walk. Yer a garden under the ministration of the same 
aurally·sptccd nutrtUon a.s used In McVeytown and In Flortda was 
growing a.s If In Eckn. 

Alongstde more than llfty ldndsorbetb!l. •-egctabtes v;-ueflour 
lsblng, InCluding wmatoes and carrol.ll ne-·C'T 1M' fore grown In that 
arid rcg)OJl at the conllucnce of the Chalna and Rio Grande m· 
ers. 

To Gabr1el Howearth. a bearded. pony taUed master gardener 
employed by the ttlbe, ~-ete.ran or $C\-eral years' wod< with Maya 
Indian faJ:mers In Mexk:o's Yucatan pentnsula. Sonloe Bloom was 
as miraculous In Its resu.ll.ll as was the Mayas' ability to grow 
crops w1fb no chemical addl~-ea by simply menlally oommunt
caung wtlh them In some Dl}'Ster10usly hcnnel.lc waY long pan of 

lhdr ethO!i. 
Soul< lllcno ll.l 

"As you can see," said Oabrtel. part.tng the purpliSh~ leaves 
of a German beet 10 cup hiS hands around the top bcmlspbere of 
aswoDen maU\"1!-Waroon root much larger than aso1l.ball, "I can't 
get my hands completely around ll All the5e beets. wbscb nor
mally scale oiT al no mon: than four pounds "111 wdgb a1 least 
nine, possibly ten.· 

With the steely determtnatlon of a conquJstador ~-erlald bv the 
gmle traits of Comanche, Howearth uprooted the g1an1 and Sttced 
It open with his Mexican machete. Uke McClurg's ol'llllge9 Jt bad 
no spongy core. "Pure beet throu~out." Said Howeoutb. "Shows 
every stgn of O\'e!Wtnter1Jli well One of these will last a pueblo 
family a whole wetJt. • 

He was also growing qutno. a favortte !lTafn or the Aztecs. and 
amaranth. the priZied staple oflh~ Incas. both r1chc:Tin the amino 
adds necessary to a body than any tempenue-cUma.tt cereal wrth 
Some Bloom. m bad achle-'ed a crop of botb graJru; many umes 
largtr than any brought tn by the Cobla Rican Cenlrode Agticultwu 
~!I EitseflQZQ. which had piOneered lhdrtult!vatlonat.lclwer 
alt:lrudes for o•1er a decade and a half. '"The remarkable thing about 
these crops.· sald Oabr1d. "Is lhetrabWty undcrthlsspcdal treat
ment tO adapt to alt:tludes much lo"'-er than lho5e or tbc:tr native 
cUmcs. !Jkc: the beets and the reat of the herbs and vegetables. 
they're Jn fine balance. With this Sontc Bloom our sony 80.115 seem 
Ill be 'alchemized' into getttng sofler through the plants' transfer
dng nutr1ents tnto the ground ll~~elf. You can test thiS by smdl
tng. even ta.sttng, the SOil, feeUng UJe 'crumb' of tiS structure, and 
no Ling how earthworms proliferate In lt. • 

One of the pueblo admtnl'iLralors scu!Ted !.he earth wtlb his 
boot and satd wonderingly: "I can't Imagine wbat would happen If 
poor people Uk~ myself. worktng wtlh bad solls all over tbe world, 
were widely afforded thiS ~markablc method. It coUld hdp them 
grow a great part of t!\'Cl)'t.hlng they need to support thetr faml
ll.es. and on just a liny plot of land.· 

Halfway up the \'8Sl arc: that connects New Ma.lco to Penosyl
vanla. customers 8l the st. Paul Fanners Market were mean
while raving aboul the l8Sie of tomatoes. cucu.mbc::rs. sweet com. 
zucchJnl, 5QUash, and other vegelables !lfOI'o'rl with Some Bloom 
displayed there C\"el)' Fl1day afttmoon and Saturday mornfng. 
As one older buyer putll, as If speaking for the rest '"IbJs pro
duce tast~ lJke It used to taSte when 1 was a boy!" 

The ~1~ had been uuckc:d to a spcdal booth by WW!am 
Krantz. • former succc:ssfullWtn Cttks stOCkbroker, Side of the 
ftnanMal rat ral'f!, who had bought a plot of ground tn R1•-er Falls. 



Or. -rwlih U..talkfit- a>t'nort....,.nll"""""ft!r'< ~. -n w1th!looic 
Bloom. 

Wisconsin. on t:M left bank of the St. Croix Rl\-er. separating the 
state from Minnesota. On bJs twO-acre \"egetable plot. nOt much 
larger tban those to which lhe nwa lndJan bad referred. Kranz 
saw cherry mm:nnes. less than four fc.oel tall each beaJ1ng six 
tnmdred to etgh.l hundred fruitS per plant. Cucumts sorf.tn vtnes 
sproutlng three to s1x cueumbfTs at eadl leaf node ln5tud of lhe 
normal one or- tv.'O. sweet com ~ three stalks. eadJ with 
tv.'O to l:bree cars. all from a SIJl&l.t gram In one comer. a lone 
'v1ny plant oc:cupkd nine square yards of J!round. mothedng In 

• 
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lhe autumn sunshine thirteen huge saffron-colored pumpkins. 

All of lllis produce had been treated wtlh the same method 
used by McCiuTg. Aungst. and Howearth. obvla~ lhe =ed for 
any artlflclal ferllllzu: It cost no mllt'C than 850 per acre to spray 
with Sonic Bloom. 'nte same treatment has been expedmentally 
applied to crops rangtng from potatoes. brocooU. cauUJJower. car-
TOtS. wheat. barley. and aoybeans. to such c:xotic tmplcal ones as 
papayas. mangoes, avocados and macada.mlas. In an llfty stau:s. 
wllh nsults as startlingly IDlpressl\-e as t.bose obtained In La Belle, 
McVeytown. San Juan Pueblo. and Three Rivers. 

The Idea was seeded In the mind of Its dc:velopeT one bitter cold 
-winter day In 1960 In the Oem1llta.rtzed Zone between North and 
South Korea Dan carillon. a young Minnesotan recruit serving 
wllh lhe U.S. Arrrry motor pool. happened to see a young Korean 
mother deliberately crush !be: legs or ber four year-old clllld be
neath the bad< wheel of a 1"1:\-erslng two· too OMC lnlclt. TearfuDy 
'the woman explained In dlstrau8)lt and Incoherent English that. 
with two more chJldren starvtng at borne. only by c:rtppllng beT 
oldest boy could she beg enough rood In lhe city to feed ber enure 
Camily. 

There and then. Carillon dec:tded he would stng.le-mtndedly de
wte the re5t ol hiS Ufe to ftnd.tng an tnnovaUve and cheaper way 
w yow food. access.lble to anyone with evetl the liiDallest and 
poorest plot ofland. Back bome In Minnesota. he enroUed tn l.be 
lln1vetslty's E.-.cpertmmtal Coll~. U.ke David Vetter at Ohio. be 
was allowed ro design hiS own r:urrteulum and reading program 
tn hortlculrure and agriculture. 

Soon be concluded that Jn poor soUs. II plants COUld be appro
p.rtately fed. not lhrou8)1lhe.tr roots. but through lheJr Jea\-es ,.ia 
the minute mouth like openings called storllrna-wblch plants 
constantly use to exchange &i!Seous aerosols and miSts W1lh lhe 
surrounding atmosphere-they Wight Oourlsb and e-.-en grow rap
Idly tn soils that were acidulous. nlkallnely salty. arid, desert. or 
cthetwlse depriVed of balanced nutrients 

But some motlve force. he soon reallud. was needed to .awaken 
lhe slnmata toacuon. Plmllogas to what lhJs might be. Carlson 
stumbled on a record ~ 'O.nJW1n& Plants Successf'ully 1n the 
Home· dertsed by George MJJstetn. a retired dental surgcioo who 
bad won pr1zes for growing colonul bromellads. members of an 
extended plant family as dl\-erae as lhe pineapple and Spanlsb 
moss, Milstein's lnnO\-aiJ\.~ Idea bad been to get a =rd1ng com
pany. Pip Records. to ~te Into a popular tune the pure 
SOund frequenCies broadalst by Unn-ersuy oi Ottawa researehers 
co Increase wheat yields. wh.lch he bad read about Jn The Secret 
l..ife Q]Acuus. 
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Plckfng up wh~r~ Milstein ten off. Carlson focused on Anding 

frequencies that would motl\'at~ th~ stomata to open and lmblbe. 
1bougb bedld natatllrstsuspcct a tkwlth the bOund thal.C:a\l9ed 
the bltds 10 flock to McClurg" a orange grove. be managed through 
a stroke ofsptrttuaJ lnsl,l!bllO hit upon acombtnauon ofCr~quen
ctes and bannonle8 exacUy accordant "1th the predawn bird con
certs that conunue pa.stsun-up Into morntog. 

ca dson enlisted the teclmlcal c.xputJae of a Mtoneapolls IDll 
Slc teacher. Michael Holtz to help crea~ a n~ casseue ta~ of 
popular music Into whlch hls nonmu$1Cal !IOilks could be Imbed
ded fortncluSJontn aSonlC Bloom b~ kJt for use to small back
yard gardens and ~uses. and on Indoor plants. Wl1hln sec
onds of bea.rtn.q Carlson's ·a1clu!t chirping" MC!llaling out of a 
speaker. Rola realJzrd Its pitch was coll80nant with the early 
morning treetop conccn of birds outside bts bedroom window. 

The ftrst ~. us~ Hindu melodies calkd ragas. 5Ultable 
loan lndlan ear. and apparently d~ll,l;hlfullO both bird and plant 
Induced stomata 10 lmblbe more than lte\-en limes the amount of 
fo!Jar-fed nutrients, and even abl!orb tnvlslble water ''3p0r In the 
aanosphae that exlSts. unseen and unfelt. In the ddesl of cli
matic conditions. But the sound pro~ ln1taling to Anlfilcan 
honiculturtsts and fartnerll. espedally women. apart from ~ 
few whose tastes for the exotic accepted I'IIIQCl8 &.5 In '-ogue. 

Looklnl! for ~tern musk: In the range of Carlson's btgbest 
~enctes, the ones which tn lllndu experiments had shown 
the best bumper moops of com. Holtz. culled &e\-'Cral baroque se
lect!ons from the Dlt:tlontJill qf Mustoal Themes selUJng on the 
first movement of Antonio Lucio vtvaldrs The Seasons. approprl· 
atcly called ·spr~ng.· ·usterung to It Ume and agatn.• satd Holtz. 
•t realized that Vlvaldl, In his clay. must have known all about 
blrdsong, which he trted to lmltale tn hls long vtoltn passages.· 

Holtz also reallted tltat Ule vtoUn music domtnant In ·spring" 
reflel!lcd Johann SebasiJru't Bach'e \1olln sonatas broadcast by 
£he Ottawa Unl\-erslry r~searchers to a whc;atfteld, wblcb had 
obtained remarkable crops 66 ~rcent greater than a~rage. with 
larger and bea.vlu ~ Accordtnl!ly. Holtz selected Bach's E 
major concerto for \1oUn for tncluslon tn Uu: tape. ·1 chose that 
particular concerta. • explained Holtz. "because It bas many rep
etttlous but fc:w '"al)'fng notes. Bach was such a musical genius 
be could ~chis bannoniC rhythm at nearly e--uy other beat. 
with chon:b l(Oinl! from E to B 10 G-sbarp and so on. whereas 
Vh-aldi would fmluently keep 10 one chord for as long as four 
measwes. Thai's why Bach IS considered the greaiest composer 
that e\"eT lived. 1 chose Bach"s sr:rtng co~. rather than his 
more popular organ mUSic:. because the timbre of the vlolln. liS 
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JJatl1lonlc strU<1ure. IS far richer than that of lbe organ.· 

Holtz nc:ltt delved Into what for him was 8 whole new world of 
bird melodies. tn the 1930s. Aretlls Saunders. author of Gtdde ro 
Bird SorlgS. had developed a mciliod of visually representfn& 
~a newly devised audlo-spec:t.rognun. the aTlas of singing 
birds tllal can neltber be desa1bed In words nor adequately shown 
-wtth any accuracy on a musical stoJI 

Rdlned at CorneD Untverslty'e Laboratory of Omotbnlogy Into 
-sonograms. • which &bow elec:tronlc frequenc:le& and ampUtudc.5 
mtber than muslcal notes. they wen ftnlt popularly used tn 1966 
1n a neld guide. Bllds qf North America. where they are pnntcd 
nexllO IDOSt of the l:ndMduaJ dcscrtpllons of645spedes ofblrds 
trpt S' tiling 75 famU!es that Uve DOrtb ol'tbe Mrrlcan border. 

A few songs of pa.r1jcula:rly biS):I pitch-from 6.000 to 12.000 
cps 1~ per sec:onctr-aucb as that of the sby Tc:nOC'SSC'! war 
bier. '!~'bose protecttvelv-colored bright green bllcl< blends Into the 
leaftS at the tops or trees. are as Inaudible to many older people 
as hlgll-frequency dog wbtsdcs. They are dlstlngnlshable Jn tbe 
g_wde because Uley have to be repcesented on an extra-large 
sonogram 

Soon Holtz came to see where the vanous predominating pitches 
In bln'lsongs could be calibrated by reference points on the muSl· 
cal ~ and their barmontc:s. Oan Carl$on had l.nsUnctlvdy bit 
upon frequendes tltal were the Ideal electronic analog for a bird 
chou. •lt was Uuintng. • satd Uotz. "to make !.hat c:onnectlon. 1 
began to feel lhal Ood had created the birds for more Ulan just 
i'n!ely Cly1ng about and warbltng. 1betr very stngtng must some
bmv be tntlmately linked to the mysteries of seed gcrmlnaflon 
and plant growth.· 

Durtngvlsfls back to the Iowa fann country ofhls blrili. Holu 
learned tltat there had once been literally thousands of songbirds 
all 0\'el" the countrySide. Hts aunt Allee piU'tlcularJy missed Lbe 
.lyT!tally beaul1ful and extended Oute·ll.ke U11Jtng oh-arlous spot
ted-bellied thrushes. the high UlJn wblstllng of the black-antl
wblte "''arbler. and the buzzy lh.-e ·note !lOng of Us coustn the blue
wl.nged vr.ubler. recognizable by Ita brlgbt yeUow bead. throat. 
breast and underpa.ns. Most. lf not all of l.bese songsters were 
long s1tu:e gone from the landscape. 

I guess Rachel Carson was r1ght.· Holt% sa1d nosta.lglcally. ·the 
sprtng season down on the fanns 15 much more sllent than ever 
before.. OOT killed off manv birds and others ne-n seem lO ha'-e 
taU:n tbetr place. Who knOws what magical effect 8 bird .llkr the 
WOod Thrush might ba\-e Ol'llls em1r00ment. stng1ng l.llRe sepa
rau: notes all at lbe same time, vr.ubltng two of them and sus
tatnlng the others!. 
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One morning wtille HOltz was m~mally bemoaning all llie spe

cies of birds that bad vantahc:d from Iowa. a yellow warbler, Jook
Jng for an llie world llke a canary. new. as If rMdlng bJs IJllnd. to 
pereh on lbe top of a tree outside hla bedroom wtndow and. as If 
cued by bJs band-maestro's baton. burst Into 110og. Holtz grabbed 
bls 1ape recorder and managed to reg1Stu an IU1a !bat "''Cill on 
and on for n1ne to ten minutes. ln lbe Oe.1d gUide be found that 
the Utile bird regiSters a bJgb 8000 cps Drawn deeper lnlO the 
subject. Holtz consulted books that detail tb~ structure of 
blrdsong. such as Voc:ol Comrnunlotufon In Birds. Born ro Slng. 
and Btn:l. Sounds and Their Mean.tngs. He abo consulted blologl
cal tatS to ll.od that tiny •1111. minute shaggy halt! Ike tufts In the 
cochlea of the human IJ:lJlCT ear. •1bnuc to certain "window" fre.. 
quenc:fes. 

"Wba1 I was uytng to ~ OUL with Dan Clltlson was wbat 
exartly ~ ~ osctllalln!lln plants: Holtz expla1nc:d. 

I no king at drawings of a cell, HOitt further dlsco>.'cred lbe rep
resmtatlcm of a subcellular SU"Ucture within lhc: cytoplasm known 
as a rnlmchondrlon. PolnUng to the enlarged drawing of one of 
them be asktrl: ·orwbat does tbelr shape remind you?" 

A glance suggested the form of the ••:ooden-bodled sound ball 
of a \'lol1n or VIola. "'That's rtgllt!" Holtz exulted. 

"And r found It more than of passl.rnllntcresllbal the resonant 
frequency of mltocbondt1a Is 25 cp&. wbJch. If Interpolated up
\\'llnis gets ro a harmonic of 5.000 cp&. the same frequency used 
by Dr. Pearl Wdnberger ro grow winter wmat two and a balf times 
largtr than normal wttb four t1me5 the average number of shoots. 
as reportcdJn Dorollty Retallack'& The Sound q[MuSfl: and Pl.aJtts. 
11 could be t1tat the frequency he ulled VIbrated nol only the mlro
chDntirta In Lite wheRL seeds. but the water surrounding Litem. 
lncreastrig Lite surl'ace ten~~lon and thus cnbandrlg ~lrabJllty 
through the cell wall." 

HOLtz connected this to Relallack's ha•1ng abo d!Jico•'C'ed that 
the aanspJraUon rate. Indicating greater gTOwth ad.lvtly In her 
experimental plants, rose when they "Ustcncd" to Bach. 19205 
.Ja2Z. or lhe Indian strains of Ra1'1 Shankar's sitar. wbereas ex
posed to bard rock. wtllt Lite same rate nearly tripled. within two 
weas Lite plants wen: dead. 

"1 bcllaoe such frenetic mUSic.- saki Holtz. "Was too much for 
tbetr 0\-mill systems. The Intense gr1ndlng.Jy mnnotonous c:nergy 
In tbaL rock 9ound could hsve •1ttually blown the cells apart! 
Y!lmtg volunlcus for tbc U.S Na•:v who bsve Ustened to that type 
of music Slnoe cbJidhood ba•oe been rejected because of partial 
deafness. e\'ell belOn: reacblng the age of twlenty.· 

Asked If one could simply play lhl: recon:ll.ng of a crescendo 

, 
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tpVOlvil'lg all of a symphony OTthestra's blSirumems with their 
humlreds of frequencies and hannonlcs and allow plants to se
leCt those best suited for thelr needs. Holtz replied: "You ba•-e to 
take Into account a law of dlmtnlsblng returns. Too big a dose of 
anytbln,lt. Is not necessatUy of greater bendltlban just a llltle or 
t:O'CJl a Uny dose.· 

Jt seemed Slgnlflcant tbal Holtz, tbc muSICOlogist. could say 
ihls without anv knowicd&e of ~~t.hlc ·potentlzlng.-

Carlson. whom~ met In Kansas City at one of Charlle Walter's 
annual eco-agr1rulture conkn:nces. explalned bls approach wtth 
1!\'ely enthuSiasm. 'Wba.t ~ tr1cd all along to do with the some 
part of Sonic Bloom.- be expostulated. hls jet blaclt balr and pi
rate beard reDecting lhl: hue of the Western ·cut BUlL he wears for 
pobllc lectures, giving bJm the all' of an Amlsb Elder. •ts Lo stay 
wtlltln boundanes set by nature. llhlnk tbere are certa1n cosmic 
forces wblcb can account. however 'unsdenUllca.lly: for much of 
our 5UCC'CSS. Properly adapted they w1ll get plants to grow better. 
perhaps get cows to giVe more mUk. or c-om ln5plrt people to 
relate to one another more bannonJously. 

'"There's plemy of evidence tbat YIU1ous frequencies of both 
sound and color can be c:urat~~~e. But 'bard roclr'ls not consonant 
with nature·s own harmonics. 1 believe birds exposed to 11 for 
long pe11ods would l'all W and die. just a.s Retallack's plants wl.lh
es>ed away.-

He waved bJs hands like an evangclisL ·1 get OVfi a hundred 
calls a year. from people experlntenUng with my broadcasts. Most 
of them say that when th~ sound Is turned on. plant$ actually 
tum aWRy from the sun to UOW toward the speakers! Always! To 
me that means the sound Is as Important to plants as whatever 
we understand about photosynthesis. Perhaps that's what Rachel 
Carson meant whm sbe lntlmau:d that sprtng might one day be 
Silent.. 

Wl.l.h a cold Mlnn~ta Winter coming on. and Umlted space tn 
wblch to cany on bls early cxpe>iments In a VHA-ftnanced home. 
Carlson took a bl~ step: he spmt tlgbly-elght cents oo a trOpical 
G!lnuraaurarttiaw or purple passion 11De. Known also as a velvet 
plant. native to the lndonesl.an ISland of Java. lls fleshy teardrop 
leaves are densely cm·ued wtth \1olet •-e~ns and hairs. and II$ 
yellow~ dfshlllcp flowers exude a nasty smd1. But to Carlson. 
lhls was bJs cbet1Shed baby. Once a month wltb a cotton swab he 
aJ)pllcd doses of nuU1ent to the Up of bJs •-egc:tal pet. almost bo 
meopa1hJcally weak doaes. whlle lltlllull.lllXOu.sly getting It to "l!s
lttl" to his sanies 1be swabbl~ turned ~Up a withering brown. 
but quickly resulted In a new sproul burgtODillg forth one leaf 
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below the dead Up to grow 81 an o~le.tated rate. wtl.h1n a few 
days. the orfgtnal tlp had completely re<:O\=ed and was spurting 
rapidly ab~. both shoots exhlblt:!ng lbJck llealthy st.aJ.ks atKI 
exccptlonally large lea~ 

As the vtne crawled upwards out of U.S pot. Cartson SCt"e\1.-ed 
r.eacup books Into the wall of Ills k1tcben, six Inches apart w 
suppon It; and so Cast did the ville race for the books be had w 
add half-8-doz:r:n ~ ~-ee.k. 

An<1llch point he madf' another startl.lng cll!ico\uy. l( he snipped 
the growing ttps with a 8CIS9ors. the Ja--anese plant.. far from 
daumrrl, pm out a new sboot8t the Orstloeaf node below the CUL 

As lUNd as tills seemed r.o Carillon. he was e-~ more puzzled 
by his ptl's growing not only the teardrop tea•-es characleriStlc of 
ilS spec:tes. hut also saw toothed ones typiCal of tr.s hxl!an coustn. 
Gynura sanneruosa. along with completely allen split leaves pre
vtnusly = seen on any purple passiOn planL The sotmd·plus
soluUon lrealmenr. appc=ed tO be strangely affcet:lng eomcthlng 
w do with his vtne's genellc qualities even as lt grew. 

In a paper on h1s t:JCpertmenr. submlttA:d 10 bJs profcs.soc. Carlson 
presciently askfil: ·noes one ceU of a plant genus conta.tn all the 
cbaracr.ertsucs of all the species of that genus? tJ ooL wby bas 
my plant. grown from a Gynnra (lUtQtll1aal cult:lng. developed 
lea,-es. o••er 90 ]Xl'cent of Its length. ptcullar to the GJillUTCl 
sarmentosaand. ar. the same time. exhJb1ted an enurclynewspllt· 
leaffonn? Could the combined appllcaUon of nutrient and audJo 
energy result In such rapld growth rate that the very process of 
evolution IS conden3ed? Ha\'e I enabled my plant 10 adapt man: 
quickly 10 Its envirOnment? I& lhts the reason for the different leaf 
cha.rac«;rlsuca appcat1ng on one plant? II any of these questions 
can be answered )'es.' can thiS knowledge be applied to other 
plants? Could food crops be treated to aehie.·e more raptd growth 
and better adaptability 10 Uldr own or allen enVIrOIJDlent.s?" 

As winter wore Into sprtng. and summer toto fall. Carlson no
tlced another oddJty: bJs plant had bloomed not the usual once. 
but twice. E•~ more fantastic was Its lncredlbly extendlnglcllgth. 
In only the first three months. the \1ne, whlcb normally ne--er 
exx:eeds a length oflSto 24lnche$, bad grown a total s~o£150 
feeL Durtng the rest of the year U pu&bed on at the &ame rate. out 
the k1tdlen through an tach and a balC hole bored tn the wall 
leading to the U•>tng room where It boustrophedonly re--ed back 
and fortb 111ong the «t11n& on wtres 5tl\.Ulg eighteen Inches apart. 
to artaJn a length of 0\'er a tenth of a mJle. 

Dw1ng the next year cartaon beQln sntpplng 4-lncb shoots 
from bls ~1ne. whJcb be st.llrted In small plastlc pots. Four bun 
dred of these. labeled with hill address and phone number and a 
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reqllCl"l to call 111m for a replacement should the shoots dk. be 
took to a Oea·marlart where they rapidly sold for $<1 apiece. 

•t bad many calls.· he remJnlseed. "but none wue tO complain 
aboUt siCk or dying plants. Instead the callers wanted to know 
why the offshoots from my mother plant were ~ twenty. 
thlt1Y· forty. 1'11\y feet long. and even more. I at once tllougln that 
this tmheard of development lli.I&Jlt gtve rtsc to the poss1blllty of 
whole new sr.ratns or hardier super flam.· 

Despite thiS achievement. worthy or Luther Burbank. when 
Carlson. In happy excttement. asked members altus unM:JsUv 
conunlttee to come to h1s bouse to see for tbemseh.-es wbat ~ 
bad done. thefT only reacuon amounted r.o 8 ya"'1'l. 

Didn't he 1Ullze. they asked, that. because his results had been 
oOWned on a non-edible bouse planL lbey were of no mtTl!'DM'

cfal val~ or Interest? 
"I was dumbfounded.· S8ld Carlson "I could bardlv beJirve tills 

reacuon. Here was the first umt In their lives they bad beard of 
sound be1n& able to enlla.oce the uptake of nu!J1ents to produ~ 
the kind of growth I was getting. and llley cast the result aside as 
wonbless.· 

Desperate to get anything toto the publlc record tba1 would 
substantia~ hls aehiever.oen t. Carlson wrote to Gutnness Super. 
la:th-es UmJted In Middlesex. England. publtsher or the now fa
mous Gutnness Book qfWorld. Records. wblcb sen! to Minnesota 
to check bls clalln ·spec1allsts Jn the matter of freaks tn the plant 
kfngdom.· 

Carefully measurlt\g bls plant's stem. Inch by Jnch over 1ts en
Ure length. the freak speclallsts ClOn&mtulated Carlson.11r.at same 
aul.umn the new edJUon of the record book had an entry on page 
US extolllng his llnd. To cowner the caveallhal his new melbod 
was commerctaiJy valu~less. Carlson next began to supply por· 
table sonic equipment and nutrient m!x to backyard gardeners 
who bad called him aJkr the MumeapoUs Sillr ran a huge photo 
of the Carl500 farnOy stancllng under the pessJoo plant. its leaves 
lntertw1ned In the supportt:ng chaln of 8 chandelier before pro
~ through additional holes tn the wall. Into bls cbtldren's 
bedrooms. 

Not to be outdone. the St. Paul Dispatch. de!ICI1blng h1s African 
\iolet.s. with more 1han four hundred blooms In a full spectrUm of 
colors. and h1s morning glories. purple. blue, white. red. and ptnk.. 
as enveloping his house from Its foundation to Jts roof eaves. 
quilled Carlson as foreseeing a Jack· and-the· Beanstalk wudd wtth 
gigantic 1Iom capable of feeding multitudes whllr tbelr stomata 
~ the earth's supply of llfe-glvtng oxygen. 

Though be d1d not Inform the reporter that the mulU·co~d. 
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old-fashioned ttumpet shaped morning IIJortc:s had oome from 
an ancle:ni seed packet round by one or bb mother's friends when 
she was clrantng nut her atuc. It dld occur to Carlson that If 
Lmher B1.Lrtlank could coax a sptny cactus Into losing Its lhami;. 
nat through cross breeding but by Informing the plant tballt no 
1ang1rr oecdcd them because be would ·protectlL" be too mlgbl 
gel his cllmhlng plants to adapt lO human c1eslml. 

1 su!)scxfbed to Burbank's Idea.· Catl.eon told us. "that &1 lbe 
btgbeslle\'d plants are <".apable or creating wball.s 1n the mind or 
man as a means or 115$w1ng their llUt\'Mlllnto fu~ genera 
dons. I dld not dlsmunt the maJ1T SlOrtt'S about trees wblcb had 
borne no no..~ or fruits for yC.us, suddenly b~mtng and 
beartng wben l.hn:alerled w1th an a.x:e or a cba1n saw.· 

One sprlng.as he co ~!«ted the 6Ced8 from bb mamJng glories 
for suceessM: annual planUJI&. Catl&on and b15 twelve-year ·old 
dauglnrr Justine meditated on how lO get the vines to respond to 
lhdr l0\1ngly felt desires by fOCUSing on tbdr fm.'Ortte hues. pwpJe 
for Dan. plnk ror Justine. ·we bellC!\-ed •• said Carlson. "that the 
plnnrsmlght respond ro the colors W« favored and draw closer to 
us as-~e mentally and emoUonal.ly dtaw1ng closer to them." 
BY lateaummer when the vtnes wen: put11ng out the usual mixed 
spectrum of blooms ~ most of Dan's bouse. he found massed 
all around b15 daughter's bedroom Window nothing but pink flow. 
ers and around bb own bedroom window only purple ones 

'"l1l1s conllnned to me." he said, "that '1\'e can, In some sun 
undefined wav. communicate With plam life which ls even ca· 
pable of alterti,g the colors of Oawers and the shapes of leaves. lt 
must snmrbow be based on trust. The plantS mu.st feel your In· 
tent and realize tbatlf they n:spond you'll sa~e thcl.r seeds to 
assure lbdr Ooud.shtng contlnUMce. • 

Evommore tnll1g\llngwas Carl&orl's bellefthathls method v.'Ould 
allow b1m ro detennlne the very Ukt'S anc:l dlsUJce.s or plants. BY 
expostng them to a varted menu of nultlents hitherto unavailable 
to them. he atmed. lhrough their reacUons. to tlru1 out which 
selecthms IIley might prefer. tn.stead of ju.st forcing them. like 
human babies pUed with distaSteful turnips or U\-er, to accept 
what thcl.r pan:nts belle\'Cd, usually Dll.stakenJy. to be good for 
them. 

1hls be hoj)OO mlgllr utumately lead to the ellmlnaUGn of deft
Cit!DCks rcsultlng ln bad casUng fruit or •-.:getables. the eradlca
donorplant disease. ande\-en. with thelre:xposu.re to spice-laden 
aerosols.sudl asmfnl. CinnamOn. ornuuucg. thecn:aUon of apples 
wllh mtnt.. ctnnamnn. or other flavors. rtl!bt on the tn:e tn.st.ead of 
In the pte. 

"W1tat I began to realize. • said Carlson, "was that my method 
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was challel'lgfng tlw seeds' polentfaL a potentlal ma:x:lml.ted w.lth 
the r!glrt number of Sonic Bl001n sprays· which have turned out 
to be five-put on two weeks apart.· Strtklng a massl•-e ilst on th~ 
table for emphasis. he added. "I believe rve come across a new 
prindple that can be called lndetennfna~ Qrowth! It shatters the 
Idea thai plants an: genetscally llmlted to a gtven partlcular size 
oryleld." 

Thls lack of Umltauon led Carlson to another prtnctple: geo~n•a 
ric progression. "\Ve be~ ~ly to d1scover tbal plants treated 
dm1ng one ,qrowtng season would pass alone whate.'f:T changes 
v.=e taking place ln them. and create. r1ght through their seeds. 
a successlw: generatiOn 50 percent lari:er and OlOl"e l'rult.ful. even 
when the newly generaong plants remained untreated with Saofc 
Bloom. I also calllhls genetic elast!dty. the latent ahll1ty of plants 
to exblblt characteristics hldde:n tn their gem pools, pulling out 
advantageous ones that may have been hidden Cor hundreds or 
yeiUS nus ts connected to the e\'t1' beartng traJt bf'IIU8ln out 1n 
~1cClurg"s oranges.· 

Suggt'Sttng that the potentlals In plants to respond to human 
wiShes shoukl be closely examined. he lamented tbal botanists. 
plant breeders. and genetic eng)neel'8 have llLUed to undetstand 
the problem. "Scientists an: rushing headlong Into l.ainpel'fngwlih 
plants, monstrously sllctng and spllctnggenes with as. much sur 
gtcal fervor as the ~uls who cut and maJm animals to laborato 
des. nus bas led .some of them to proudly announa: tha.tln order 
to produce a leaner grade of meat. they have developed a cross 
eyed hog tbal staggers pathetically on leg, that can hardly ho.Jd 1t 
up.· Re looked up and away with the firm yet benevolent~ of 
a committed soul. "We shoulll tender plants and anlmats, not 
distort God·gtven g1fts sun unn:vealec:lln b15 cn:atures. but coax 
these gl1t.s and learn to live cooperatively with sU God's areau .. res: 

He paused to allow the emol1on ln h1s words to Simmer awav. 
"Some people. wlth patUcular phllosophles." he added, bardeii
tng hls tone. "might accuse me of lOrturtng plants. abuSing thetr 
de:l.tcate nature. Thl.s ls not so. I would challenge anyone to look 
at the model gardens 1'\-e aet up. examine the radiant health or 
the plants. witness the remarkabll' fn•ctlflcauon. and taste or thls 
fruJl Ills all done with notblng but affection. natural nutrients. 
and sound." 

But perhaps the most encouraging prospect for fulfilling 
Carlson's dreato of growing latl!e qua.ntJtks of food on very small 
jllors or gound ln a very Simple manner ts the 1l18l11agc or his 
system with one de--eloped bY Ron Johnston or MJsSisstppl. an 
amateur farmer ln b15 thlrl.les wbo doubiC$ as a nlght nW'l5C tn a 
bospital to Mempbls. Tennessee. 
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In a mtxture o b u In loog rectan-
gular boxes ten . Johnst.on bas been growing a stag 
gertng amount of deltclous healthy produce. With dt.scarded lum
ber from the sawmill, plllll two piCkup trucks of free sawdust and 
one of sand. each box ~quires no man: than a few hours of labor 
to build: and by Johnston's. conservaUve Rgures a bol< eight feet 
wtde by sixteen long can produce as many as 800 cantakl\tpes or 
5.000 pounds of lotllll10e8-many umes mon: than could ever be 
grown on an the same sl7..ed plot or ground. 

"It all came together for me.· s.ays, Johnston. "tlln!e years ago. 
Before tba.l. 1 couldn't grow a thtng down bere on the dead sou of 
Misstsstppl. Tben 1 got llold of a tape of Dan carlson and 1 ran 
Into a farmer ustng mtcrobes. I also read about the French lnien
sM: melhod. and tbat gll\-e me the Idea for the boxes. The sysmn 
eUmtrurtt:ll p!ow1ng. cul!J~'8Ung. and weeding. A dally..,.;uerlng can 
be amoma\ed , and extrmlely economic. My wa1er biU bas gone 
up only a i:w dollars 5lnoe I stanrd: and durtng tbe drought of 
1.988. while my net&hh<lrs wen: O'Oples.s, my plants ...-ere aJungJe 
of healtby green.-

Wlth a mcreupendltun: of8150.Johnaton added a frame and 
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plastlc hothouse to b1a first box of sawdust and-sand to produce 
tomatoes I MhYPbcftSJe IdS 1'11:'1 bl:il'!l. Each tomato planl. 
planted seven Inches apart. and producing twenty·O"Oe to lhlrly 
blossoms. gave as many ns s!xtcten powldS offruJt pet plant, some 
lnl1lvldual specimens we.tg)Un& as much a.s a pound and a balL 

Al~elmlOI'!ISIIIIIXi!<eaz:-=ilfllhe'rea-~t· 1 ;~Ny 

~~~~~~ o John,.ton U!K'~ no 1n.....efld 
tWO hUridieif s Wberry plants In a na.rrower box pmcluced 

two hundred quaru of su-awbeJTies with double the nOrmal sugar 
content. And just one normal box ol bean plants IS alone enough 
to feed a family of four for a year. Wl.th cantaloupes clipped onto 
stringS and cltmblng t.oWatds the rafters of the greenhouse. 
Johnston Is able to hang tv.'etlly full-Sized fruitS from each plant, 

Sawdust and sand form a OuiTy cootastency whlch ancn..-s plentv 
oi essential atr and water to reach the rootS. But the real heroeS 
of lhe system are • a .-!f!IZII'S UC w:g 1 that 
Johnston obtains front a cullh'8tor out of Cal1forn1a. "I call them 
piranhas." 5ald Johnston. only half Jold.ng. -ntey de--our wbat
~-er nutrtems are In lite air and turn Into healthy plant food 
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wbate-"er Certlltzer ! put lniO l.he boxes. transmuting potentially 
oox!c sa.li.s tmo a balanced diet for each !J~Ilc type of plant. 
pro'1dlng !hem with a continuous flaw of nutrients.· 

One teaSpOOn of microbes Is added 10 a gallon of water and 
spl'lnlW!d around the plant 'Items: there they proUferate ale the 
rate of 200.000 a minute. dying oil' lndMdually every tblrtymlo
utes. but lasting. as a strain. &-'I long a.s there IS food Cor them to 
feed oo. '"The mlcrobes. • says Jobnswn, "eat any cheap fenl.llzu 
l prot'kle them. and switch the dements around. They can tum 
porasstnm Into sulfur, or "'batt"\·er IS excess Into wbate.-er Is 
scarce And my microbes feed the plarus just wbat they need. 
just when they need lt. provldtng them with a \'3.11eyof m.lrlcrals, 
the more of wl11cb the plants can get the betm- they tast:e and the 
longer IS their shdC Ufe. • 

Uke camels. says Johnston. hiS miCrobes absorb a great deal 
morr water than they need. whJch they l.bcn reUoqul.sb 10 the 
plants tn momentS of drougJtL WeD fed. they prol1Cerate down 
IntO the SOil below the ~ to a depth of $ei.'UB.I feet. tumtng n 
tO humus. 

But aU of thiS ts only half of JohnsU)t\'& story. The rest Is pro
•1dcd by Dan Carlson's Sonic Bloom. E\.-ery morning JohnstOn 
plays the enchanter sound to hiS plants. enabling them to suck 
In dement-laden molstun: from the alr: and once a "'-eek he satn· 
rates their lea,·es with Carlson' utrleru •tt aU works tn 
concert.· says Johnston. • 1111 Jl&'"-du 1 • 

. Each by ·~Ti wur~ the 
res . 

n~e whole system, as Johnston ex:platns lt. started as a hobby, 
tben turned Into a driving force. He's now detertnlned to teacl:l 
people anywhere In the world to grow a garden In their own back· 
yard or terrace that will feed an entln: family and leave a ~t 
able surplus. "AI. flrst." be sa,ys. "people will ftnd lL bard tO be
lie-.-e: bul they'll be IUWI1JCd when they ftnd they can grow caota 
Ioupe In quantlty on the small penthouoSC terrace of a skyscraper 
In mJd-Manbau.an. or when a pc:asat~t In the Third Woddlearns 
thatwtthonly a tiny cornu of land and a llttle labor he can Dour 
Jsb as DC\-er befon:. • 
~101111·--pausc:d to survey a whole acre of his boxes laden 

with produce. wonh potcnually 11 couple of hundred thousand 
dollars. '"What rd really like." he added with a wtnntng smile. "IS 
10 bdp tum thts planet be.ck to what It was before the 'Odglnal 
stn' of desecJ"SS1ng the SOil of Mother Earth." 

·----
• 

Chapter 12 

SEEDS FOR SURVIVAL 

To Mlcbael Holtz, tbe mystery of Dan 
Carl&on's success "'1th sound may be explainable 1n terms oftbe 
ba$lc phllo90phy of tndls. For thousands of years Its sacmi teXtS 
have taught lbat sound. as tbe Integrating phenomenon of ure. 
lmldsthc key In the mysteries of the universe. to the creauon and 
snstatntngoftbe p~stcal world. 

In 1ndfan metaphysics there can be sound Without VIbration. 
co.-en Without the usual medium of co.nveyance such as atr. water. 
or ~d solld matler. SOIJnd being U1e cause and not the ef
fectofvlbratlon. The "90undless· sound Is Bald to be the source or 
cobesJon, of eltttrlctty. of magneuam. of an t.bat Is. And 11 was a 
untversalaoolent belief that Ood. or a Divine 13elng. created the 
unn-erse hy means of a VIbrating emana Uon. referred to by early 
ctu1sttans as Lllgos. "Tile Word· And mualeologtst.s potni out that 
the whole-number raltos or mue.tcal bannonlcs-ocuwe. thtrd. 
ftfth. f~d to an underlying nume.dcal framework 
whtcb exf!lts from astronomy 10 atoml<: phytltas. through cbon:ls
by to crystallography. and even to botany. 

In the Indian view of the cosmos. sound precedes Ugb.t. and !be 
1Vbole un1ven1c IS viewed as an ocean or sound folio\\.~ by ll~ of 
\'8Jylng degrees of den&Jty and lumtnoslty. Strangely. much of 
lhJ.s-wtsdom of andentlndla bas~ among tbe natt\-e U1bes 
of "'ndians" tn Ammea, 

On an lndlan ~t.lon tn the ar1d northeastem comer of 
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Arizona. at blllll noon of a scorching July day. with a h\llldnd 
degree LCm perature hallgiiig hea'Y 0\"U land pan:.bed by an ex 
lended drought. Jobn Kimmey restlessly awoke liam h1s Siesta In 
a cool stone house. 

A liCbool~.eacber and foundu of New MexiCO's innO\.-ath..: Com· 
munlly School In Santa Fe. Kimmey was a guest of David 
Monon~e. a traditional rdlglous leader and elder o! the Indian 
mbe. t.he Hopi, setiled for cenlurtes atop a tr1o of side:· by·blde 
mesas. In their language the appc:Uaoon Hopt means "peaceful" 
or ·gooc~.· 

As ulObt of the l:.dbe dozed away the: midday rest hour Imposed 
by Grandfather Sun, Kimmey let himself out through !be eaeen 
door Into the glare of the KtsllOllf. the central plaza of the v1IJage o! 
Hole\111a. Ot at that bour only for mad dogs or Engllshmen. Drawn 
by an urge for whJch be could not account. Ktrnmc:y ambled to 
!be ed~ o! the ihlTd mesa and down a dusty t:rall. guided. as If 
from the splr1t realm. by an ll1deseentll.zard across the counuy 
stdc: to a pUc of stOny rubble at the base of a ciJ.Il'. Paustng. Kimmey 
be~lc awate of an c:cr1e song w.u\lng UU"Ough the ar1d SUJTOund 
logs. Beyond Ule last ut.blc outcropping, an expanse of planted 
corn was &O V11St ll didn't seem Hopi. The stQgJng became clearer. 
coming from a soft. powerful ~ce. Ulough Kimmey could not see 
the Slnl!er To his astonishment be noticed thal l"'"el)' one o! the 
thousand or more clumps o! wal$t high Hopi co:rnst.alks. each 
wtUl a dozc1 oriJlOTe rtpenlng ear5. ~e growing as lushly aa If It 
had been planted 1n r.lln·blessed Iowa. !be whole ftdd conU'a.St 
tog sharply wtth tbe brown. wtlied crops scattered on parched 
land all around the •1llage. 

1'1ptoc:1ng through lhe oornstal.ks. Kimmey spotted the grU:tled 
white pate of an old l.nd1an seated on U1e ground. his clo6ed eyes 
Jmpe:Mous to Uu: presence of any passing creature. lneludlng 
Kimmey. the atmosphere about blm Indicative of deep communi 
cation wtth t.he oosmos. 

Gingerly IDO\'Ingaway. Kimmey returned to h1s quarterS. whue 
h1s old Hopi bo5t smiled· "So you came upon old nwa! He still 
keepb the arv:Jc:nt Hopi way. which unfornmately bas all but died 
oul amon~ Ule prcsentgcnerallOn: It's not the waif:£, !I.'s the Nauoti 
that keeps h1s plants alive. He knows by h~ the rtght airs to 
cbanllo hiS corn children for whom be offers pra~·ers at planUJJA 
11me. Most tmportanl Jlc knoW11 that he should never worry. like 
most farmers, abouLblscrop. bccauscarudous thought Is as dam
aging as extended drought. Instead of 'WO!'ry1ng. be goes lo bls 
ch1Jdren tn the blghheal of noon 10 lmpan courage to tbe.rn with 
h1s gencmtlons-old songs.-

"Surdy: Kimmey protested. ·au Ule other com failnet'S mUSt. 
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..ee what a dtlference the SOilgs make to h1s crop. Why don't Uley 
sing to tbe1rs also?" The old Hopi 5lg)led: 1t's wo late. Nai.JOd IS 
no lon&er aln-c In other men·s ~ • 

Returning to hls hotne tn Taos. where for fifteen yurs be had 
aJ>PI'CDUced In na:ttve ccre:manJallsm with the Ttwa Indian elders. 
Kimmey noUced for 1:hc ilnrt time In se\-eral years how !10 111tle of 
the farmland a:.round each of lhe nineteen Indian pueblos he 
passed was under c:uluvatlon for food or even animal fodder. Us· 
lenJng tn bls ol.lnd to Titus's hauntltlg refrains, be felt he heard 
the old man's scms mllln& to blm that their NOJJOti. power might 
sUlllle ttapped In other seeds long sto~ In half-forgotten caches. 
In clay potS. old coffee cans. or lanl buckets tucked away In Ule 
dark corners or tool sheds. In l.he walls or adobe houses, or In 
long bnllds of dJ1ed corn wo--en Into risuas. 

What wa.scalltogh!m. be felt. was the old seed, g.alhered years. 
drcades. l"''Cn a century before Ule commerdally-sold seed pMk· 
ets beg;ln to appear eacb spring on general store and supermar· 
ltrt racks. old seed that could sUD retain tts tnner vitality, Ule 
anctent force Imbued Into It during an era when men sttil sang to 
their plants. The old seed chorused Its desperation tba.tlt be found 
and Jov1n&ly puttn the growx:l before It disappeared Into oblivion. 

When he told his eJgbty two year·old adopted Indian father 
about hiS expertence. the old man's face seemed to re1lcct a !IOul 
5Wtmml.ng back throQgb time to happier days. A11slng slowly from 
IUs c:balr be w=t Joto a side room to emerge wtth Uuce small 
bucketS fuU of what sparkled to Kimmey like bt:lgbt sapphires. As 
he st.ared at the dark blue com seeds. he beard a choir similar to 
lhe one that bad come from Titus's throat. 

His Indian father cq>lalned that only the week before he hnd 
found t.he buckets stashed 1n an old trunk in bls sister 1n law's 
bouse among ancient tools, strands of rawhide. assorted tur 
quoJses, and olhcr tribal mementos. Planted the folloWing spring 
to Kimmey's own slngln& the seed grew Into nine-foot-tall plants. 
to the amawnent Of the pueblo's elders, wbo could not rcmem 
beT bin1ng seen anything slmUar 51nce their cblldhoocl. 

ll made Kimmey kcl that be had at last discharged a duty to 
KokopellJ, the mythological Hopi spirit most closely assoctated 
wtth plant fen.lllty and seed germlnaUon. Known to non Hopi In 
dian tt1bes as "the hunchbacked Oute-playcr, • his unJque Image 
has been painted on counUess pots. or etched to stone. thro!Wl 
out the Amertcas over many c:cnturtes. the bump on his back 
recalling a sack of seeds to be scattered as he moves about. hiS 
Pan pipe Oute said to be Ule aoun:e of lhe spll'1Hln:aUled Into the 
seed. 

ThrougJl coow:twtth.small seed companies. Kimmey went on 
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to c11so0ver the- truth oftlls Hopi agriCultural lesson And he also 
dlscm'C:I'ed a 9er101•s problem that ha.s ~Jn the domina 
Uon of the seed market by modem 11}-bdds that ~ not disease 
reslsUUll or as mtn1t1nus as the older. nonhybrldlttd seeds. 1\:tJ 
Pa1 Ray Mooney. a leader to the elTon to promo~ a wide dl\~lty 
of seed for the world of farmers. wrote In bls 1979 book. ~qf 
the EattJL '1t shauld alarm no one that some gmcUc ma1Uial. 
which ml&bt ultlmat.dyba•-e been of use to roajorc:rops. bas been. 
and 18. vanJshlng. Wbal should really cause <XlllCey]] 18 the ma&· 
stve. wbolesale uadlca«on of Irreplaceable b~g maw1al 0\'tt 
thousands of aquaremJles of arab~ land.· 

So fast IS the pmh1r tln: of genetic erosion spreading. that bl· 
ologl.st Thomas ~ estimates that the "WOrld wU1 ba\-e l05l 
onc-slxlb of all Uv!ng plant species by the year 2000. And Mooney 
himself concludes that existing wheat culm.-ars cannot survl\-e 
twenty )-eats v.itbout a cooslant tnflux of fresh genes from plants 
to allow tbem to stave off n~· pestS and all diseases. 

The situation Is more than precartoLtS. Based on the redlscov 
cry of Mendel's ta ... 'S of genetles. a new SCience Df plant breedtng 
has ~ erected. whJch. within only a few decad(S--(Ul •eye 
bUnk" In plant. If not human. hiStory-has be= engineered to 
meet the tt:chnologleal requirement& of machtne ha.nuttng. graJn 
m.ll1lng. beer brewing. bread baldng. and many other food pro 
cesstn& lndustl1es. In the poceaa. genetic strmgthhas been sorely 
v."C!alu!ned. As the new va.r1ell!Cs or hybrid seeds are produced to 
meet C\W new demands. the tl8k tncrea9tS of huge crop loa$es 
through dtsea.se. The only remedy 1810 have recotll'Se 10 the an· 
ctent ~lers of plant dtvemlty. 

1\:tJ gene Lie untformltyoftheworld's maJn stable crops lnerea.sell, 
breedeB are forced to rove deeper and deeper toto llalf·lost val · 
leys and forests In search of ~r ru.l.her older-genetic mate · 
rlal. 

111e real bean of the problem. ~-. Mooney. Is the so-alled 
·oreen Revolution.· tbrwbJch Norman Bortaug -n a Nobell'l'ttt 
In 1970. Its baste impetuS derlved from the Jdea that "Hij!)l Re 
sponst" non·9df·perpemaung h)'brtds be exdusl\'dy rdled upon. 
Wb1le the Green Re\'Oiutlon has been a plague on genetic re · 
sourTCS-because It has led to a galloping erosion of natt\-e plwn 
varieties tn ra,-o.r of highly Inbred tmport5-l.l has also been a 
boon to tbe wortd's 5eed tndvsuy. Cost ft"tt. l.bese lndustrlcs ha•-e 
raked 0\W the genfilcrlches of poor coun:tries"to breed new vart· 
eues whose hl~ yields are assured only by massive addl.Uons of 
artJJlct.tl fertilizers and pesticides. sold. ob\'lously. by the same 
companies with their bullt-ln biaS for lndusmaH'I:led agr;cU!ture. 

AJ. the begtnnlngoftbe SC~o-entles. according 10 Mooney. anum 
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ber of factors propelled cbemlcal Onns lnto seeds. Flrst. thev bad 
J)lOiley to spend on acqutsttJons. and the economiC etlV1lorWent 
was cond\Jct\-e to mergers. Second. t.be COSlS ofbrtnglng new drugs 
and pesUctdes onto the market were sky·rocltetiru!. due to In· 
cn-a9ed publlc health and envtronmental protec:Uon concerns. 
1bc easy \'lciOrles of the Jlfl1es and stxdes were ebbing and the 
struggle to find new rompolllld$ was growing harder. 'Ibird. many 
of the mi\Jor patents wan tn the fifties were dying out and some 
top companies Wtte buytng other lln:ns tn fear onoslng thetr prof 
ltabtltty. 

V.'lth these c:oncems and others In mtnd. chemical firms bought 
out large a.rens of farmland. not only tn North America. but on 
every other conttnem and moved aggressl\'ely 1nto produce mar · 
kt'tlng.. In NO\'elllber. 1970. Buslnt'ss Week asked. 'What bas 
household bleach to do with lettuce patches? What have man 
made flbenlto dowtthralslng hogs. or chlortnated soh"eJUS \\1th 
caUlsh farmtn(? Not much. But a &rowtn& list of U.S. companies 
based In chemicals and allied products are •-eJrturlng bock to the 
goodeanh." 

Yi:t An:lerlcan business journals failed to note how the seed 
bustne:ss wns coming under the domtnauon of giant conglomer 
ates. Tile gtowtng dependency on cherotcals of monopolJ.zcd seed 
production has led to what Mooney calls a h1ghlyunsettltng trend: 
lnCreaSed buy-up and control of the wortd seed tndustty by large 
chero!c:al and agr1busmess corporations. 

"Tbe effect tn the rourse of fifteen years.· says Mooney, "bas 
been to utterly transform the seed lndusny. Where 011ce It was 
s.n.all and famOy-based. It Is now large and higllJy corporate In 
1972, Royal Dutch Sbell had no trwolvt!ment wbatsoe~= In plant 
breeding. Now, ba:vlng acquired thirty major seed houses, It IS 
the largest seed aompany in lbe world. with sales of more than 
bali a bUUon dollars. and IS seeldng still more acqulsiUoos Every 
other company with anJnterest In agricultural chemlcal&-Atlan 
tic· Rlchllekt, British Pl:rmleum, Ctba Geigy. Monsanto. Stauffer. 
UpJohn. m. Occldemal Sando&· IS 010\'tng toto seeds • 

Sandoz. the $3-blllton-a-year Swiss multinatiOnal. has spent 
more than &300 mUllon acqufrlng American seed and agrt-cheml· 
cal companles. Alo:ng wt1h DeKalb. Pioneer. and Clba-Oetgy. 
Sandouc:counls foubout two-thirds of aD seed sales tn the United 
States for com. Amerlca's biggest crop. and about 60 pen:ent of 
the sorghum seed. As seed prices rtse. costing fimncrs hundreds 
of mUUons or dollars. the companies. ln.stead of delhrertng a self 
perpetuat.~ng vadety. can repeatedly milk the Canna wtth a non 
reproductive bybrtd lor years and years to come.. U.S formers 
and ranchers spend nearly 84 b1lltoo each year on seed: world 
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Wide. the ~t for agnt:llltumJ crop seed Is 845 bUUon. And, 
aJongwtth UpjOhn. Lubrtzol. I JmagraJn. LaP'a.rge Coppee. andAroo. 
Sandoz has also g;unered mo~ Ulan 230 vegetable· seed patents. 

Other COrpllratlons hope the seed lndusuy wiD open l.he way to 
~agrtculrural-productsdlvlslon.tcurrenllymanufactur
tng a.J1d mar1retlng fert111zets pesUCidc:s. and other agrtculruml 
cbemlcals. 

"'!'be Intent Is m become: a fuU-80'\Ilce operation.· says Bob 
SkaggS of the Callfomla Oepa.rtment of Food and Agrtculr.w'e. "Not 
only can dtseaY and pest-m.tstance and earlier and greater yleld
poteotlals be aansmtn~ to ctOJl6 Lbrougb new seeds. but these 
also can delh-er agrtc:ultural cbcmleals to the ftclds through ·con
trolled delivel)' systemS' such liS seed encapsulation pnx:esses • 

CompanieS such as the Celanese Corp. wtucb owns the Harris
Moran Seed Company. based In Modc:>to. and Cdprlt lndustt1es 
Jn Manttca. Cllllfom1a. ba'~ been c:xpertmentlog with polymenc 
seed coatlng5. This proc:etiS. wh.lcb bas been appUed to seeds :tn 
the past. ~ the seeds the same sl.zle and wdgllL ensuring 
uniform planung. Celanese also bas been developing chemical 
"addtttres" for seeds. such a.s fun.glcldc:s. to ·protect" plants from 
son org.an1smS. pests and bad weather. Moo~· foresees the bud
ding cbemtcal~ partnerships pushing tbe1r wan:s In fa-w of 
de\:rloptngnew plant ~les. 

Many of the multinationals ~turing Into the l!Ced buSilless 
hope to caplt.all.zle on the ln.Jge. and no longer so dtsllll11. promiSe 
of genetic engtneertng. According to Ray Rodr1quez, a moleculaT 
genedclst at tbe Unh'e1"61q of Caltfomla at Davis. they see an 
annual market for biotech agr1culturnl products thai may be as 
much as ten time$ as huoge as the potential mackc:t for blotecb
medlcal products. with a market potA!nUal or up to 9100 bUIJon 
by the year 2000. 

WUb gene splicing. the enUre pla.nl kingdom becomes one open
Blded gene pool. In wh1ch genes can be mO\~ about fRely from 
one species or genus to another In h.lgber plantB. upward of ten 
mllllon genes- more t11an ten times the number found In man
control the way the plant performs. Wlth the modern abWty to 
screen mlWons of plant cells In the lab 10 a matter of hours tD 
mO\"C lbe required genetlc cbaracterlsUCs from one oell to an
other, new vartetJes and breeds can be created In a matter of 
days. avoiding the old paJnstaklng proc:ea.o of cross ·bnoedlng, se
lec!1ng and further breeding that mlgln lake up to ten years. The 
results can now be spn:ad around lbe world In a matter ofwec:lts 
through normal tradtog and shipping. 

1be Japanese consider~ biotechnology the major tccbno· 
logk:al !"e''Olullon of the century, lauochlna a race oampatable to 
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tile space race. wllh bnpre5Sivc J)ObSibiUUe!l. 

w tbls new biotechnology. almost anytbJng can be envisaged. 
wcludlng. say-s Jack Doyle In his AIU>red HaruesL a dairy cow as 
big as an elephant capable cJf produc1Jl8 up to 45.000 pounds of 
mill< a year. 'Ihe CarnatiOn Company. known for Its dairy prod
uctS. ts ~ genelically manlpulaUng and selling frozen cattle 
embryOS. wblcb. 5))111 and 1'e:lellt~. can produce a hml of a hun
dred cloMs. And the futurlsUc:aiJy outlandlsh plans of the new 
plant monopollsts to use the newly born and fast growing tecll
olqU~ of gendic enpteertng bid fair not to dtspense v.1tb cbeml
cals but to foster a vast expanSIOn of thetr sales. 
.As~ remain the primary lngredlent or agriCulture. Kimmey 

found COfl'Oboratlon of Mooney'5 conc:ems about thelr pl1gbt as 
!r vtsllA!d the cbronlcally-underfunded ~ storage facUlties of 
the NatlonaJ Plant Genetics Resources Board In FOrt Collins, Colo
radcr-healtbfly locat~ balfwny between a nuclear power plant 
and the RDcky Flats plutooJum faCIIJty- whleb operates for aome 
240.000 ~ collections the equh'81c:nt or a Fort Knox far gold. 
So crowded are the facWtles tbatl!Ceds were piled on the 11ooc Jn 
brown cardboard canons and sacks, uncatalogu~. some bavtng 
lost their ability to germlnate. or With vtruses In their germ pla5Dl. 
the equivalent of a biological tlnle bomb. Not that Klmmey found 
lbe rollectJng effort any bener operat~ by the Unlt~ Nal1ons 
Food and J\gl1culture Org.antratlon In R.o.me, Italy. 

tn 5earcb cJf remedies. Kimmey came across a netwo-rk of Indi
vidual seed savers. pr1nci(Xll among whom was Kent Wbealy, a 
young ~Ierner. Havtng organized In Pr1nceton. Mlssour1. 
his Seed Savers Exchange ISSEI. Whealy publicly appealed for 
help 1n collccllng helrJoom seeds for propag.auon. offertng lnslruc· 
tlon for their storage and plrult.lng In gan:lens. 
tnvlt~ to lecture at the fort CoiUns seed bank too prestigious 

audience of plant breeders and geneuc pn::w:MUonlsts In Octo
ber . .1986, Wbealy was dismayed to bear staJJcrs tell hlm that 
their W'd)' of storing seeds was leading to a dc:clJm to the rate of 
their germination after a period of only a few years. Whealy'sJnvl
tat:km bad been In tribute not to any sc.tent111c prowess, but to 
wbat a sJngle dtizen bad been able 10 accompllsb Jn rn~-e years 
of efl'or1 to the area of l!Ced preae-rvat!on In the United Stales.. 

Born Into one of the fOrty mlWon Amer1Can l'am!U6 wbo BPJW 
part of their own food. and cu!Uvatlng a '~getablc garden of his 
own almost from the: Ume be could walk. Whealy was erurustl'd 
at the death~ of hJs wlfe'a grandfather wllh ~ from three 
garden plan1$ the old man's famOy had brou$1 over from Ba· 
\'Uta !Our generations earUer. 
C~ them out tD ensu~ lhelr muJUplleaUon. and presc:r 
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vadon through dlstrtbuUon. Whealy wondtre<t how many other 
home garoenn-s might also have cached hdrloom steds t.n attics 
or cell.ml. So be decided. In 1974, to mount a campaign to seek 
out thdr JoeatJona. As a ~sult of IUs !ora.Yfi. he dJ1JCO\Iel'ed tolUs 
surp)'lse that While old ve~table and frultsteds a~ not common. 
ru:rther are they s11 that ra~. If one !mows where 11;1 find tbem. 
Whent\"t.r be and IUs associates wentlmo ISOlated areas. aucb as 
the n~gged b~a of the mJd western Ozark$ or hidden bol· 
lows alot1g the blue ridges of the Appalacblans. lbey were offered 
~ 11ebes no longer seen In lOwns oroJtk:s orlldvertlsed!n Cata· 
logs. 

A wboJe heritllge of plant spawn traded at counuy genmll ~ 
or CMt backyard garden fences could lay lbe basts for breecllng 
prognnns lO produce a vast wealt.h of nev.· garden vanetJes or 
reantmate old ones. 

PanJeular!y solld.tous about seed &a.\1ng "'-ere rdlglous sectS 
that have maintained uninterrupted Ues to the land. such as the 
AmJsb. Mennoaltes, Hutter1tes. and Dunkatds As WbealY bull1 
trust In bts exdlans!e enterp11Se, he was honon!d to attract to bJs 
~members of Amer1can Indian 1.11bcs, long muaa.mto share 
wllh lhe perlkllous white man seeds wblch. as the spades of Ufe. 
!.bey aJnslden:d sao ed. 
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rn 1986. Whealy published a 250-J>ll8e eleventh edltlon or Ills 

Wi1ttt'r Yearboolc. conlat.ntl\g Usls of 630 members alTering to trade 
seeds or seeking to lind var1etles half remcmben!d from cbJJd
boOd- <>veT a decade lbc pubUcaUon hlld grown to the point where 
hiS e:ccbange-membershlp was oollecU\-ely offrong 4.000 dliTer
enl strl11nS. to allow for over 300.000 planUng, or truc.k·garden 
and orchard crops. unavallablc &om any coiJliDen!lal sow-ce and 
UIOSUv on the edge or extlnctlon. 
~ materlal we ha'-e been able to Joca~~:. Js really just lbe tip 

afan ICeberg.- says Whcaly. -rbe unique heritage of seeds In our 
country bas never been S)'StemaUcally collec:trd becausoe most 
p'ei1U1letil spoos.ored plant exploration bas lOcused on foreign 
couuttles.. Onr next l&Sk Is to organ.tzc the lidding of several hun
dred local plant explorers. regJCm by region. and state by state. 
~professional plant breeders are becoming exdtl:d about wbal 
we ba\--e already ~. becausoe IJ's matrr1al the:Y'-c never 
seen before. much less been able to work with.· 

Wlth these ~ seeds the breeders produce. not hybrids. but 
open-pollinated. aelf·rcproduclng stoc:k.'i)'plc:al ofbreedlngpro
gr.uns to wblcb Whealy referred Is one at the University of ~'Is 
consln In Madison, dtn:cted by Or. Fred BUss, who concentrates 
on beans to crea~~: LIJ)r(Qht plants twenty four lncbes talllhal can 
be machtne harvested. He bas mamed Into tbeJr ~taJy font 
the genes of older var1etles with tough. rank stems In what Whcaly 

Ken Wlnly. DtrmoroClh<s..d !ilrwro l:arhq<, ~In N• ~Gtudo:n• 
"""""""'JC 1,.2ilO_,_j\lmlplouiiJIR"' bd1'1!1Til""'f' ...... Rlfd, 
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terms an arcttUcctural appUeation. 

One of many old bean vru1etles being brought back from the 
~of ex«ncttan IS the tepary. disco\-ered by Dr. Gary Nabban. 
Dtrector or the Natlve St-ed/Searcb program of l.he Unl\-erslty of 
Arizona. Wl.th the remarkable abllity to grow lushly ~n.. even In 
nonnallyplant-wtthertngcondttlorurpcrbaps because tt. too. was 
sung to over several. generattons-tepar1es were once wlddy cul
th-ated In oortbl!rn Mexico and the south western United. States. 
but today are found only around file Mlona homes of a few Pima 
and Papago hxl!ans who mn grow wm. "1'1.-e seen the tepaty 
growing successfully tn atr temperatures becween 115 and 120 
degrees f'ahrenbelt. and ground temperatures o'-er 170 degrees. 
where pinto and other beans completely faJled, • said Nabban. 
"I've eeen It sun.1ve on leas than two and a half InChes of raJ.nfaJI 
under extremely ar1d condlllOns. It's just plaln OmeJY- It refuses 
lO dle." 

Other crops highly resistant to heat Include teff. a low-yielding 
btn hlgb-pnKeln extraordtnarlly drougbt ·restswu Ethiopian ,;nun 
that western.sdenliScs. lmowtng Uttle about bave recommmded 
be replaced with com or wheaL Pat Mooney has seen Oelds or It 
gr<l\\1ng next to African com so drought-st.rtcken as to rniCn!ble 
Helds of withered onions. "A main reason.· chides MOOney, "why 
people are dying of famine on that conUnenll!l because of rotten 
western agriCultural o.cMce. We do It with the bestoflntent1on&
not a mean bone In our bodJeS-but not mu<"b bumllllyelther, We 
need to recognlz;e the bumanityofthe people wbo~ stBI'vtng.l! 
"'-e don't bave the means to end world hunger. they do! And lf '''c: 
don't bave the capaCity. they dol Together, we m1gbt bave the 
combined will to solve the problem.· 

Concerned with another aspect of U1e problem of d1sappc:ar!nl: 
seeds once known. to panncsorgrandparents. Whealy began sys
temal1cally to collect t'\"l:JY seed maJl -order cacalog he could lo 
cate, no matter bow small or obscwc:. By 1982. be bad put out a 
448-~ Gan:lenSeecl frwerUOI]Ioompllcd from 239 sc:pa.ra.te cata
logs llsUng o--er six thousand non-bybrtd vanetles stlll offered 
throughout the United States and Canada. The greatest ,-a~ue of 
Ills compendium Is lts lndleai:b:lg wb1ch vaneues are In the most 
danger of e:<tlnctlon. so they can be planted and dlsu:lbuted be
fore they are dropped completely. 

*AIJ the Garden Seed Irwentoty grew towards completion.· sa.Jd 
\\'healy. "It became not only more and more rasc1nat1ng. because 
the Uttle--knawn dh-erstty and exaao.rdJ.nazy qua.Uty of the garden 
\'8rtetles offe:red ts almost beyond belJe!. but a1so more frlgh.ten 
In&- because It became apparent that nearly half oC all non-by 
brtd garden seeds "''Cl't' being offered, as randomly 115 baphaz-

~for Sclrriftol IS1 

~ b)" s1ngle companies. And a lot of those have-ettber been 
dtOPJled In the Interim. or wfi1 be as soon as rema1ntng supplies 
are 101d Our efforts aim at n:n;rsJng thiS ominous trend.· 

In Colorado. Wbealy was sbocked to learn that the computer 
printouts of the National Seed Storage l.aboratory Showed that It 
..was a locking only 3 percent oftbe food plants Usted lnW,W. Tracy 
Jr.-.. Arne'lialn Varieties qfVegerablesfor the Years 1901 and 1902. 
pubiL~ byibe United States Department of AgJfcu1rure In 1 90S. 
1t ~depressing.· be said. "to see those enormous lists of garden 
v;u1t'tleS a>-allable at the tum oflbe<:enlUJY and toJ-eallze almo5t 
all of thenJ ba\-e been lost fCJre\-c:r: Imagine the u emen•1ous amount 
of unique mates1a.l that would sliD be avaJiable to breeders today 
If lbai early USDA lm-entory bad only been u]XIaled annually. 
a.nd endangered lllll'leUes systematically procured and main 
tallied." 

Since J950most of the losses ba\le been due toeennrnn!c pres 
sure. wh1chfocused. not an the needs of borne gardeners. but on 
the InterestS of commercial growers. who (lemanded such fea· 
tures as~ ofharvesl1ng. ext=ded storabll!ty, and sbelfllfe. To 
thl~ kowtowing by plant breeders to the needs of large· 'ICale 
a.QJ1bustness Is due not only the loss of Irreplaceable be1rlooms 
but the loss of wbat Whealy calls the "best garden oarfetles we 
..... ar evt>r see.· 

£\-en with the main tool. the Garden Seed Inuenmry. "'healy Is 
Just plcldng up the pieces. "But we must at least do that.· be 
c:xplalned. "and do It quickly. updating the lm'mtmyf:\."ery'COUple 
ni years. One good c:xample. among many. of matenaltbat.is a vall 
able ng)n now. but probably won't be for long, are the Cbtne~ 
Cabbages. There Is n tremendous amount of Ortenml material 
crurrenUy nOwtng Into this country. But most of lt is coming 
through justa few !IDlall specialty companies, and ln many cases 
t.llesc: varieties are llsted for only a stngle year.· 

B«ause 80 peJ cent of the rare. CIJJDIDCrda1ly·WJa\-aDablc ~ 
aent him by his members had not bttn permanrntly "adopted" 
by Ius Owwas· NetwOrk. tn 1985 \\'healy rented live~ of r1ch 
bottomland to gow out two l.bonsaod varieties. tncludlng tb.ree 
hundred beans. tomatoes. and squnsh. and one hundred varlet 
tes each of potatoes. corn. mUBkmelooa, watenneh:ms, ~ppers. 

WIU1 smaJler amounts of peas. lettuce, and many-other crops. 
·AD of the corns and all of the eucurblts were band-polltnated • 

he aald. "and~ ha•-e been protectively cag.tng all of tbe peppers 
after readtng I!ODle SJudles from New Mexlco wbJch reponed tbat. 
under some condltlons. populal1ons of ~PJX'' scan cross as much 
as 80 percent. tbus ollJclnf! genes and rendering Individual vari
e1Jes unpure. Our garden projects have been funded !be~ last 
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twO summers by Pioneer HI Bred lntemaUOnal. and I say that 
thankfully.-

To Whealy the mostlmpl'eiSSI\'1' thing about hill garden Is the 
effect It bas on •1Sitors When lie takes a touroutonto land where 
there are twO thousand dlfferent vartelles growing. the exctte
mmt J1 gen~ In those gardeners IS UU1e short of amaztng 

Time and again be has ~ people walldng along Its rows_ their 
mouths fallJng opcn_ -nJey jw;t look and look. as lf tlley could 
n= get enough of lt.' he said Clodtcdly. "We've tall=! tnces· 
santJy about the loss of genetic dh~ty. but the concept Is so 
ahstracl that most people. fa111ng to even recogn.!Ze It u a threat. 
block their ears or rum off their bcartng alds. But lf we take those 
same people Into our garden. show them hundreds of untque 
vartetks. and teU them that most would be exunct exttpliOr our 
protecdng thmJ. then they Ughl up with UIJdustandlng • 

After a I:WO-and-a-half year search. durlng whlch be looked at 
do2ltll5 of propertieS. none of wl:tl.ch ful1Uled bls cnrerta. Wbealy 
a1 la6llocated the Ideal location- a former Ofty-!iC\-en acre Ara
bian borse stud farm near Decorah. towa. wllh a J.a.rge batn and 
a one-acre sprtng-fed pond wtth a continuing flow so sti'Ot'lg It 
Ile\-er Creezes over. There his Seed Savers Exchange IS In the pro
cess of setting up an exemplary seed preservatiOn center. ·to our 
beautlful new sewng. wewtll elCJ)and our huge garden and bulld, 
lf we can. a system of spedal greenhouses and large underground 
root cdJars_ ~ also to tend to ptantl.uge apple orchards of up to 
two thow;and older hlstorte varieties. tocludlng t.lloK for elder. 
boptog to focus on some that tnlght fall through the cracks as 
ex15t1ng collections are transferred Into the new clonal reposito
ries. The work will make possible a massive exchange of 
sdonwood~etac:hed Uvtng portlons of apple trees for grafting
to spread the apple h~rttage across the land. just as "Johnny 
Appleseed' did tn the early nJneteenth century-now as mythical 
ID orcba.nitsts as Paul Bunyan IS to lumbermen or Pecos Pete to 
cowbo\fS. 
'l~e.· saJd Wh~aly, ·a place where the publle could come 

for taste teSts at b.ruvest lime and our tdllng them: 'You probably 
have onlv known tbe taste or Red OellcloU!J. Oolden Odlclous. or 
Mcintosh. picked green month!l before npentng Now tty tbl!se 
tree-ripened Winesaps. Chenango Strawberr1es, Winter ~~ 
PaJ'adlses. Yellow Bdlllowers. WestJldd-5eek·No Furtbers. or one 
ofThmnas Jeflerson'& fa\-or1teS. the Eaopus Spltzenbergs_-
~~ years from now Whealy cn'1.Slons addlllg ttpresenta· 

tJons of,...... pouluy and mlnor Uvestocl< breeds as a way oi sup
pmUng organJzaUonS that focU!J on preter\-atJoa In those amas. 
He wants m attJ'act young apprentices to CCIIJ1f' dW'IIlg the sum-

s..nJs .... Surth-al 159 
mer to learn and to wark In the !llU'den and, eventually. see a 
network of such preservation fanns, each maintaining planLma
tertals In d1ffcrent climates and aha.rlng data VIa eomputers. 

0\.-er the past decade or so !leVers! pioneers have been working 
to fulfi1l Whealy's networking dream. In the 1970s a former 
Rockd'eller Unlverslry mole:c:ular biOlogy and ltfe SCiences Ph.D .. 
Alan .Kllpuler. who taught at hls alma mater u well as at Yale and 
at the universities of ConneetJcut. IllinoiS and Wlsoonstn. stck a1 
age thirty. of urban ltfe and the academiC rat race. founded, wtth 
otherS. Earth Star Boian.lcBJs, 5tnce become Peace Seeds. a -plan
eta!)' gene pool ~l'\1cc:, • In Cor.,..Jlls. Oregon 

In his 1987 Caml'9 and Rcseorch Journal written logetbt'Twtth 
a botanist and alchmllSt, Olafur Brentmar. Kapuler J.a1d out lang 
sed lists arranged according to a computer· based model i)r clas
Sifying plants deVISed by Professor Rolf Dahlgren. 

8ecatl5C aU the known plants are ttaeed sehrmattcally to thdr 
near or distant relatiVes. the system makes clear 1n e\-olullonaty 
teons whlch of them are l"'ll'e$t or unique. Thus. one can ill a 
gJanoe see bow lettuces. the htghest source of silica 1n common 
Wets_ tncluding such var1et1esas Imperial Winter. lhc llaltan ruftled 
mtniJlead Lollo Rosso. the f'Tench Barcarole. or the purple-leafed 
Red Satls. are related to such medicinal herbs as common bur· 
dock. or ID chrysanthemums. mar1g0lds. zlnnta.s. IIUJltlowers and 
Jerusalem artichokes. 

The seeds of oo fewer than lhlrty·sbc vanettes of tomatoes are 
o!Trred. Including the orange and yellow Marvel. hatched with 
red stripes_ Their relatiOns to peppeTS. tObacco. buckleberrtes, 
purple Peruvian potatoes and the Chinese matrtmonv shrub are 
spelled out tn tht catalo~ Out of twenty-four pagea ;,r seed Ust
illgs. four are d~'Ot~ to radiShes. mustard. kale. cabbage. cress. 
cel'C'I)'. squashes. melons, pumpktns. and cucumbers, a11 belong
ing to a single super-order ot brasslea.s. curcublts and theJr a l
Ues. called vtoUOorae. 

Waxing pOetic In Its enlhu.'IIAsm. Kapuler's Organic Seeds, the 
Gelle-Pool and Plane tal)' Peace I 1987) touches on lbe fundamen
laUy spiritual role of seeding: 

In our work of gro..1ng panocltse ,.~ run·• bn>krn lmm mecba· 
nl$tic ~ con&tnllnta 10 be1;11> an rxplorauan of earth 
~ IUld """"'lc noladoni.IIJpe IO m•xtmlnr nlch .. for aJl 
kinds of \oegrW """'IUI"ta pt'0'1dJna IO\'c u food, ahclttr. and 
mpp!ncaa. w~ «~~~~e 10 you to thr apuu o1 "''lata Ukr t..
T..c, Krlllhna. Kl)'$10~. Black Elk. M.ohatma Ohaodl: clmus! 
cal vlrtuoelllll.e Mozan, Schu~n and Pablo C.Nia; cl pocu 
Ukr tktuy Don1d Thoruu: cl manyra Ukr Cllardano Bnmo: 
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and of plant lnn<MliOC'alilk Luther Burbanl<a.nd Ceot1,1:Wuh· 
tngton C.r>.....-. 

It ts a far cry from the monotonous clon1Dg of wWte-coated 
blotecllnologt.sts to agrlbus!ncss. And.. as a measure of the grow. 
tng J'C\'Oil agaJDSl such aulocrattc standardlz.aUon t.s GuemUa 
Oanten.lng. a book by \Vashlngtan State Un1\'erslly Eogllsb pro
feSSOI' John Adams. In which be tells would-be bdrloom-sced 
oollectons exactly bow tO begJn collectiDg ~ plants and seeds. 
Wllh the uae of&ep-by·step Ulust:ral1ons, be provides Simple grow 
toglDstructlonsaswcll as grafting. buMtng and propagtUJng UICb 
oJques. 

-rtme and a sense of adventure are essentlaJ for success,· $8y& 
Mams. "but anyone who g-ets Into ptanHng rare ~ds will be 
more than rewarded. If only beCause their frults arid ~getables 
will offer lbem extraol'd.lnaly taste expertenr.es lhey'vt' ntYer bad 
before. 'lbe beans I've grown for sUl.ples and for cllUl are bead 
and-shoulders above red. pintO. and ather varteues Cound In su 
pcnnarkets that are grown from oot:DIDerdal seed. ~ are a 
dottn dlfi'ereot vnrleUes of beans. going baC'.It long before Colum 
bus wasgl\-en dublouscredlt for tta-.1Dg ~-ered tbe 'New World"! 
If you grow them you·u ftod out what the pre-Columbian native! 
~ ~· The taSte w1ll thnll you.· 

F'or beginners. Adams recom:mends staJ11l'l& small "When grow 
1ng belrtooms. ma.rk out yuur patch of garden. so you know what 
C"-'-i 1'-"""h 01111 tua li'tiiJI\' u.,..otlmed fMm lD .....,_ l-t'W - Wllh 
CDltribu\Jant IJ,.Y, IIA>IUld Ill<'- IJt ... - 0 .......,._bonk W
~ lllod< ltoto aut..-.. 

Sertls t.< SOr•Mi' 161 
IS ,..nere. and mark the sturdiest plants at fuU bloom for fut~ 
,:eedust· By following this 1'1r!lt Commandment' of heirloom seed 
~you'D wtnd up with your very own hearty strain.· 

To provide such strains m pmple an m= the world IS a central 
~n of the Abundant Ufe Seed Foundation. situated acro!>S 
the state In !'1m Townsend. a smaD iown on a penJnsula which 
wcSc:aUleferi'Y passes at themldwaypolnt ofttsshutUc route to 
\ ictorl3 on the ISland of \l'ancotm:r. ln addilion to a wide spec
trlllD of •~get able seeds. It proffers a range of annual hertls. from 
bUI lovtng cumin to lemon and l!cor:lce, and fenugreek~ 
known as "Creel< hay": hls blermlal and perennial herbs are Ill> 
dil~ as copper fennel. feverfew. and a while tnscct·tepclllng 
dalsv. E:uphorbfa lathyrus. said to repel moles and gophers. 

sJi.lce Jt.s publication In J~. TI~eHelrloom Gardener by Carolyn 
Jabs bas spurred an enthusiastic growlng group of Jndlv1duals. 
motiVated by taste prete:rena:, cmioslty. noslal,gla for by-gone days. 
collectots' manta. or unregenerate vegetal LuddJUSm, m lal<e up 
Wbealy's call for establlshlng seed-saver and excbar\!:e networks .. 
U1a: Adams. Jabs gives fuD credlt tO Whealy's Seed Sa~rs Ex· 
change for stlmutaUng her research <Uld ber Wl1tlng. 

At F'ort CoUJns. \Yhraly tnld the u.s. gove:rnment seed repre
se:matM:s that he hoped be could get at least pan of his pre
~ bc:trlooms Into offldal gpvo •mrut collc:cUons m provide a 
'frOzen" bacltup for his own efforts. and obta1n badly needed belp 
In getting material out to plam tneeders. 

He then gave lhem the full fartt ofhls astootshtng accompllsh· 
Jllents and asplratloll$; ·Dw1ng t.bcsc last twelve yea.B, I ha1'1: 
put together a network of over one thousand growers. an lnC!ted· 
Jbly c11\'1:r!lt group. which Includes unti'CI'5lly breeders and re
searchers: elderly backyard gardeners and hobbytsts: amateur 
plant explorers maintaining hundreds of varlel.les: roonop gar
dene:tS In New York City growing one heirloom tomato: lradtUonaJ 
peoples-Anabaptlsl d~ed sects to the Nort.beast and pueblo
dweUers ln the Sou~t. s!ill growtog lbelr people's seeds: and 
farm families of e>Tr'f elbnlc baclrground. 7hc main strength of 
tbls dt.'t1'5lty IS that the amassed coDcctlons are extreme~· de· 
~-so that any cata.slropblc loss through lire. nood or 
olheractofCod met by a couple. ore\'Clla handful. ofourmem 
btts w111 be more than offset by the pn:sen-ed seed banks of an 
the rest." 



Chapter IJ 

WEEDS: GUARDIANS 

OF THE SoiL 

The Ideal food to feed the world would be a 
grass. bea\')'-hcadcd wtth seed. which could grQY; percnnlally Uke 
tbe wild grasses of the praU'Ie. t.aJ11n8 nitrogen straJght from the 
alr. Such grasses once RJ'CW un1nterruptcdly across tbe whole 
Midwest. from AJiegl'lcny to Rodcy Mount.aln cn:at. aome &bort. 
some so long they reached the Wlderbelltes of the first 
frontiersmen's ho~ 

Now. except tor ISOlated Islands 6UII being cht,'alrously pre
selVed by a handful of senstuve furmers Uke ~"red Kl.J19cheru:nann 
of North Dal«)r:a, tbe wild praJ.rtes have all but dl!;appeared. Per· 
vas1ve monocutlure has ted to the wholesale eradiCation of an 
extended bappy company of pra.J.rte plants. wblch for centu11es 
danced tn varlegalt'd hues of spr1.ng. summer. and autumn Oow
ers. with no more addltJ,-es Ulan sunsb1ne an.d a sbowcr of ra1n. 
naturaiJy lbdng nitrOgen into tbe hungry soU. 

In their place. thousands of acres are oow plowed. year tn and 
year out, to plant a '\Ingle crop of wheal or com. These man
de\-eloped grosses ha\'e bigger heads of aeeds. bulln the process 
ba•-e lost tbc strength to reproduce perennially. obl'tllng f•rt!V'rs 
to ~ wecl<s of labor. t.ankfuJs of fuel. and toll$ of Certlllzer to 
~ them annually. 

But what If edible protdns could be qrowo wtl.bout the huge 
energy-wasteful c:xpc:ndltures for gasollne·fuelcd cractorlng lOr 
plowlru( and ban"C:itinlt- and petroleum ba:sed chemiCals for fer· 
161 
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tj]l%1l1g ami weed k11Jln.Jt? What II food srnsscs. roamed to ban:1y 
~. cowd be made perennial wtthout hll.vtng to be replanted 
annually.yet produce asabtmdant aced asbybrtdlzed com. bar
ley. wheat. or oats? 1hls was the dream that led one son of 
AIJ>el'lc&'s pralrle heartland to give: up hJs comfortable postiJon as 
a temJI"cd full professor of environmental 8Ciet~~:~: at a CalJfomla 
unfliostly lO return to the Smoky HID River 1n Kansas to begin a 
1ot>g- term cffon at ~one or the most tediously unvaryU!g 

and soU·debilltartng pract1ces In agtlculture: plowing and sow
Ins, 

We found Wes Jaclc:son In Amarillo Texas. gMng a lecture on 
·&ar Wars 1n Agricultural Choloes for a Sustainable f'Uture.- When 
asked how I! fell to have his newly coined u:nn-sustalnal>le
uoJversally and unatn1buUvely eo-opted. he demurred. saying U 
bad long been ·1n the atr. • tbat Lady Balfour. founder of&qgland's 
SoU AsSOCiation. mlglu well have been Its originator. 

A rumpled plant geneddst who appears to ha•-e been d10pped 
~to his clothes from abo>-e. Jacltson, ln b1s earlv forties. founded 
the Land lnsiitute 1n Salina. Kansas. but left tl. be told us. "be· 
cause l had concluded that the detenoraiion of tbc m>1rollllttnt 
was outwan11y mlrT'Ored 1n tbe present Inner human condition 
and. as such. requlred not endless dl.scusslon but practical ac· 
11on.. Most or my students "-ere only pe..ssn,ely absorbing my Jec-
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tures. tb= going out the door w fOtJtet them. taken up With the 
blandlslmleru.s of dt:lfled preoccupations far from the concerns l 
was l:ry\ng to lnStlll In them. Admontsbed by our chUdten to get 
off our duffs and practlce what we'd been preaching. my wife. 
Dana. and 1 lefi our poahly comfortable l!{e In suburbia to do 
wbat Thomas Wolfe satd couldn't be done: "Go Home Again.· 

On bls hundred acres ol nallve Kansan praitle. o! postage-stamp 
stze compared \\-1th the cxparuieS of bea•11y fert111%ed wheat grow
Ing for mUes all around I tin C\"ery direction. eroding sou tnw rtver 
systems • .Jackson was struck ,..1th how bls '1tglnal ~tttng. pe
rennially teeming With life. conl.ra:>ted "'1th Its surroundlngll. d=l 
dly and art1flctaiiy Inseminated. Why couldn't some o! hls na:tu
rally-growtng plants be cowa:d to match. or out,yleld. 1n terms of 
mnrtllous grain ham:st. the artlllclally-planted ~ \\M It 
posslhk: to get rml!lber5 of such a nollhybrld polyculrure to pro
duce seeds In copiously suffidenl quanuues for human needs? 
Could plants In an eco&yslem that had fed mUUons o! bt.son and 
other wild animals not sponaor their own fcrl.IUty by ftx1n& nitro
get from solar energy alone? Could not the genn plant of so
caJicd weeds." conSidered 110 pathol:cnlc 10 ordlruuycereaiCtOps. 
be =llsred as aWes to the graln·IVO"''Ing art? 

The word weod. since becorm weed. had a double meaning In 
English as ll was spoken In the Kingdom to about 1100. Its peJo
raU\-e overtone. when It referred to planta tending to overgrow or 
choke out more deslmble ones cultivated for food. was applied 
not w their being entirely worthies& but to thctc being Without 
value when gx-owtng In ce.rta1n locations. Weed could also mean 
berb-derlved from the Latin herba-i>r any plant t.hat does not 
develop pen;tstent woody tissue but like grasses dies back at the 
end of ead1 grOWing season. To add to tbe confusion. the term 
IU!rb also app!Jed more restrictedly lo a class of planta ha,mg 
savory. aromatic. or medicinal value. 

This old Anglo-Saxon dichotomy suggests thal weeds. ~ 
people. can be foes or friends. depending on how or 1n wbal. dr
CUIJl5l8,!liCeS they arc ~1ewed. What may appear unSightly. trouble
some. uscless. or InJurious In one contl:ld can. In another. be 
comely. effectual. convenient, and benign. 

In Romance ~ there ts no word per se Cor weed. lhe 
Fn:!xh call them mcvul(l{ses l1er'bu-"bad llctbs" or. because herl>e 
1tself spectAcaJ!y means grass. "bad grasses.· In Slavic langUages. 
such as RuSSian theY arc coUccth'dv known as somaya trona. or 
"rubbish grass: or more !>Imply. ln ·the stngu.lat'. as somuaJc. an 
eplibet equn"llle:nl to rua:1tl£lt. which elw'acter12>es a tn una n being 
as a nnsome bore. 

Spanish pde5t.S. who spelled herba With a -y. • could rd'er to a 
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fJ11gf1IDl ca.uromtan plant or the mlntllun.Uy as yerbQ buena (&ood 
)lc:rbl: whereas Californian tar·bru!ohes. as well a.s a Mt>dcan o.ll
yteldln& plant. were ycrbas santas (satnUy herbs); and ~-a.r1ous 
SoUth A:meJiC.an ve~tal spedmtns could be yerbas sac:radas(sa
cted hems!. 

When the conquiStadors disembarked. they found natl\-e tndi 
an:s culttvattng and cartng for all manner or Wild plants. USing 
thrJll for both food and medlclne. not only foe lbclr own bodies. 
but ID nouJ1sh and nMve the soli. lntcrplanttng them wl1b do
mesticated crops to tncreaae thctr harvests lhe •-egelaiJy-unso
pMsticaled priests. seeing beans. corn. squashes. and pumpkins 
J](JudSillng side by Side with what 10 them appeared to be totally 
useless companions. dubbed the non-producth-e offmders 
nmlems-a word ~ely Implying a sense of mara! deprarity. 
Gotng by the establ15hed standards of lbcrtan agrtculture. thev 
~ that the "bad" weeds should be rooted out and burned. 
111a: beretlcs, to leave the fields a.s bare 8$ the apsea or lbclr grtm 
cathedrals. 

Jackson took a d!ITerent path. surveying the Utuaturc to dts
CDYCTwlld perennial herbaceous winter-hardy grass spcdcs ,.1th 
good seed-production records. Consulting the Plant Introduction 
Center ln PnUm;m, Wa.shlngton, a.s to which relatl\-cs of hJgb
)'i<'ldlng plants from all around the world might be worthy of ex
pe-rimentation. be rceeJ\'ed, to his astonlshmenL 4.300accesslons. 
all of which he planted, each In a three-foot row. 

ln a several·ycars-long b1al. he settled on two of the most prom
tstng. The flrst was g.tant Wild rye. a nauve of Stber:ta and north
east Asia. with seed heads tweh-e 10 fourteen Inches long. which 
had been priZed by Oenl(hJs Khan Whose Mongol ca•-ally hordes 
earned It with them on lhetr campaigns o! conqucat almost all 
the way to the Ba!Uc sea and the straits of the Bosphiii'U5. 

Thf' second was Eastern gamma grain, "1th starUtngly hlgb 27 
per~t protetn-contmt .seed3 thai could be ·popped: like com. 
mnde Into tamales or bread. or used as an especially ncb animal 
feed. 

Looking to com-en sorghwn. a tropical Old-World grass stDlflar 
to lndlan com. from a cold abhorrtng plant Into one that was 
wlnter-lovtog. be crossed one variety wtlh Ita sorghum cousin. 
the IUl!douslnwcedy Johnson grass. to produce ten p~. three 
of which sutvlvcd the harsh Kansas winter tO be rcct"06Sed Into a 
SUICCeedlng generation of 1.500 ~drcn. 450 of whkb made 
ll lhrou,gh the ...mter. Currently be ts wor1c1ng to lind out Jf his 
newly created vegetal specimens can be safely propagated or 
wbether tbetr seeds ma_v be so wcedlly aggrcss!\-e as 10 rcpreaent 
a t.lmat.. 
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St1lJ anor.ber prall1e spectmen being ~ by the Land, 

as Jackson's tnsUtute 18 called for l!bort. Is a 34 percent protrtn 
Ullnols BWJdlellower nUrogen·llxin,g legume, wblcb manuf:actu.re$ 
tts own fert1llzer a.nd 18 prized for Jts seed by qual! and w1ld tur
keys. thus suggesting Its potential exceUence as poultry feed. 
Jackson's young ..g · tnterns wbo come to work at lbe Land dw1ng 
oneormon: forty-three ~kgrawtngseason.s. badalread)•eaten 
1t tn blrtbday cakes. Prellmlnar)· extrapOlations sllj!gest that one 
supedor strain may )1eld as much a.s 3.000 pounds oC seed per 
acre. whereas 30-busbel pc:r·ure wheat produces only 1.800 
pounds. 

Of several ai1eopai.hlc candidates. whldl suppress nelgbbortng 
specJes by exuding natumlly betblcldal toxic substances from 
lbelr roots. Jackson bas selected. as most expectantly success· 
fu1. .Maxtmtltan sunflowers. 

'What we're after. In 8ll dl'ort that will take years of dogged 
work.· said Jaclalon. ·are not Just percnnJals per &e. but perennl· 
aJ.s t.hal am i.hrl\-e among other plants so as to take w:trantage of 
the naruraJ tntegrtUes Within a complete system.· 

Togetaube heart of this problem. John Piper. oneofJack<;on's 
young plant~ has. on a transect oC lbe lmtd's cbastdy 
unsuliJcd prairie. clipped a.bo\.-e ground portions of all tts myr1ad 
ptani:S to detrrmtne the ratio of"grass-ness· to "legume-ness· to 
·sunflowu-famlly-nc:ss" to other "nc:sliCS" In the whole biomass. 
'Iblssrudy,lt Is hoped. wUI reveal best-bd.constellat1onsofplants 
for meeting wbat Jacl<son caJ.Is "tlle ~claUon of the land." the 
Important maJn goal being to ftnd the appropriate mlxts that can 
grow batmonlously and productlllely. 

To dale. this new research has laid bare vai1ous never-beJhre· 
considered anomalies and cur1o61tles. lfBundleno..-er. for lnstruiDe. 
1s planted separattly rrom Ita natural neighbors. Ills found to be 
prone to a splash-borne fungua bombarded from the earth below 
onto the underside oC Its leaves. whlcll are attac.ked and pruned 
from the bottom up by r.be fu.n8a.Jinfeetlon. "1he usual reacUon 
or plant bttedus to SUCh a situation.· Jackllon LrOnJcally explained. 
"is to launch Into a seven-year. hlgblyexpen.s.l'-e program to breed 
resl8umce to that patUcular patllogen Into the plants. tying up 
the &erV1ces of a whole crew of J(encliciStS and plant tenders. But. 
-...-ben my ~ple bad a close look at our na.dve pratrte to see bow 
BundJeJlDwers were f'at1ng In oawral con.dltlon.s. they were found 
complrtely fn:eofthe ublqultowt fungus beeanselbe enttrcgrassy 
mal surrounding them ab..orbed the bombarding raindrop 
splashes to wbJch Its plants were naturally reslo.tan~ and thus 
protected tilt Bundletlowers from a rta<'.k. 

"So what's clear. In the flrst Instance. IS lb.io.t plant s-pedallsts 

w...a: r .... n~ ... u."' rht 'iOU 1.67 
can volunteer to be 'heroes' In a needless battle. while 1n the sec
ond theY ca.n. with far less bravado. take advantage or nature's 
wl$dCJIIl to ma.nage eas.tly and cosUessly. a.n otherwiSe ominous 
threaL This illustrates the ek-,!1.ance of borUc:ultural slmplfcity. n 
sbOW5 up the dllferenee between a natural complextty In natfve 
praJrleS and a aJnlP/iaUIGWl In man's so-called 'SCic:ntlllc' appi'OIICb. • 

11le saddest side of twentieth century BgJiculture Js. to Jack· 
son. Its ha\~ become over·opemUonaJ a.nd under-obscn.,.t!nnaJ. 
wrth the modem l'anner losing the abi.Uty to 1oolt" that was com· 
man to any ntneteenth-cennuy natu.rallsi.. 

• AgJ1Culmre bas been subjected In Its often nonsmsJcaJ re
search to a kind of mUJta.ry atUructe that JlCI"'lldes .research ev· 
erywhere, an attltude that sells Itself with misplaced concepls or 
Cl=dom. Oar tradUJona.lldea of gptnB west to ftncl freedom. a ban· 
donlng worn--out land to cultivate v1rg1na.1 pasture. IS pan of the 
sazm syndrome. Butlh>-e bad looked at the land as a nurturtng 
mother. as the Russ•ans did, we mlght ha'-e seen that true agrt 
cultmal fJ eedam Is not freedom to go. but freedom to slay. What 
Star Wars a.nd cbemlcaJ eradication of ,.'teds have 1n common is 
that they both a.tm at putUng a blowtOrch to the planet. Weeds do 
mudnnore lO protect the soU than to bann lt." 

WhenWesJacltsonchuddiDglysaysofb.ls land lnstltu:Je, "We're 
out to save the world from sJn and death.· be Is only balf· klddlng. 
1be fact that his Ideas of supplanting co.nventJona.l annual g.ratn 
crops wltb perennial altemauves runs counter to m06l of what 
bas been taught for decades In state agrtcultur.O coUeges 1s to 
him a sure stgn be Is onto somethl:ng real. 

Speaking at the Sallna County Fanners Union. Jackson rldl 
cuJed his audience for 'veartng l.hetr stlly visored caps advertl$1ng 
the products of tbc1r corporate chemical overlord:s. compadog 
!hem to so many mroleval serfs. 

Jat'kson bas no illusions that hiS program can produce rapid 
reswts. -what we're trylng to do." he ~- 'Is build a symphony 
on:hestra £rom seratch. Then we bave to persuade an agncul
tuml Unooln Center or a CO\·ent Carden to schedule Its premJe:re 
performance. '!bat's gotne to ta1te at least a couple of decadi'S 
We've got a tremendous JOb ahead.· ' 

Ells fr1end and &gl1cultural pbllosopber. Wendell Berry. co-au
tho£ ,.'ith Jackson of 'lleetfnQ ~ ~ of tl~r l.Qnd. a col· 
ltttion of es~ys on sustaJ.nable agrtculture and stc:Ward.shlp. 
a:tncedes that llndlng convc:ris to Jackson's Ideas *1111Xlg the hfgbly 
II>f'Cbanlud fanners In the com and wheat belts who gamble on 
the a-er-sb:Jiiing gaJn tOte-bonds Is an uphill task. 

But Oartll Youngberg. executive director of Maryland's Insti
tute for Alternatl\-e Agrlculrure. thlnlts that some 350,000 fann. 
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ers reporting annual sales betv.'eell $50.000 and $100.000--oc· 
cupytng a niche between bobby Canna and giant spreads-wtll be 
open m new approaches such as Jackaon'a because of their cJes.. 
perate search to cut eosts. 

Richard 1-laN'OOCI. deputy direCtor of Wlnrock International. a 
development tnslitutt wtlb 0\"ee'Se&B Interests. IS ~:~o-.:n more san· 
gu1ne. He talks of replacing usual annual cereal crops wtlb un
usual pc:rennla.ls tn a ·decade or less.· pn:Mdlng JacJ<son'aln· 
sJgl:us can be Institutionalized by rooung lbem In a na~Jo=.1de 
r:rtwor:k of private and goo.'alUIIellt81 professional experts. 

.Accordlng 10 Charles A. Frand!l. agrooom:v professor at the 
Unf\,usJty of Nebrnslal. who IS lntrodlldng I1C!W ldus Jeamcd at 
Robert Rodaloe's ~ center In Peonsylvan.la. tlUs U'eDd IS 
undc:rway.lfso,lbe famW~ofm..1lezas. ao llf'JlOC!dallydedttWIIed 
stnce the first Spanish landings In Amertca.. may yet be reborn to 
play thetr role In a sane and gentle agrt practice !bat IS truly 
eullural. 

Wbtftas monks and ptlgmns. equaUy misguided as !bey ar
rWed 111 t.be New World. set about destroytn& "'Uds wba'el.-er they 
appeated. beginning the process a debll1tatJonot'Amer1ca'sgxeau:st 
asset. tts sell the riches! lbey had ever seen. the ma1eza weeds. 
like tbetr lnd1an tenders. may yet brtng baclt sense to agriCulture 
tn the Amertcar.. 

An c;nJJghu:ned mind on the h\!8ll.by role of weed.5. Professor 
Joseph Cocannouer. a widely lnlvt"Jed Oklahoman soU 6denli5t. 
wbo Jc:amed much from the Indians and bas wrttten ext~-ely 
onlbe use and functJonsofwec:ds.lnparllcular In Weeds. Guard
tans of/he SoiL points outliult by Coragtnglllrdown Into t.be sub

soU like prall1e grasse11, weeds. with deep-dtvtng roots, brtng to 
tile au~ denN!nts beyOnd the reach of most cultJVllled crops. 

They al5o pump up moisture. ral81ng It by capUJacy actton along 
t.be mnes-Long surface of their root systems, breaking up hw'd
pan tn mlsb'Ca.Led soUs that can rangco from an Inch or two to 
several feet deep be.:ween the surface of the ground and Its lower 
suata. It 19 the weeds' unique ability. da'doped over millennia
long struggles for c:xlstc:nce.- says Cocannouer. "to seek lilod and 
water under ad\'Ct'SC. mostly man made, cond11ions. to 'cat' tbetr 
way lbrou&h ooncrete·Uke compaction by virtue oC spedal d15-
soh1ng subSI3!1N'S exuded from lbe1r probtn& roots. 

E:xpandJng on lhl9 theme. C«anru>uer :.ttesses that mosl do
mrsrln!\ed crops. pam pend by man. have lo6t the ability to probe 
deep Into the earlb pcssessed by tbelr 'Offlder ancestors. But. once 
room bas been made In !be root tunnels of t.be ~ culth.'Sted 
crops can follow In seardl of sustc:nancc:: many normally 5hal 
low-r-:ting crops w1ll fQn13C deep toto 80U If oondluons an: made 
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rfP11 for them. 
BGtb c;ocannouer and Jackson stress lbat one of nat:un:'s valu

able JaWS 19 that unn:lated root systems do better when yowtng 
LO&e~ than when that or a single plant Is grown alone. flrst to 
lf.O down are the anchorage roots. to auppan the plant so Ji. can 
stand bJgb to reach the powerhouse of sunl!gh! wtlb Its endless 
supply oC energy for photosynthesizing food tn the leaf laborato
ne:;. Ancbol'li,I:C roots have to be rigid. ~ llaible enough to stand 
~-ere strain. Next comes the ~!JUt mus of roots known as the 
food hunterS. ranging In 5lze aa they plow tbnn.lgb the 9011 &om 
man:v lru:hes 1n diameter to slender threads. 

Yet. when these l"!!ver roots haw readled their so~ of bK:J 
IJ]ll1ei1BI. they cannot themsel ... es take It up. 1bls must be done 
ior them by the tlny Invisible one-celled root baJrs. whlcb pro
trUde mostly from the smallC51 TO\-eT roots. These dellcatc ab
sorll~ rootlets. visible only under a I'IIICroscOpe. are -.cry shan. 
ll'l'ed.. dt:\'cloptng on the spot. IMng and dying In quick suca::s· 
s1on as they absorb food and water through a tenuous cen wall 
and tnner membrane. 1be water streams up through root and 
stem In wbat Cocannouer calls -the greatest watercourse 1n Na· 
ture: climbing to lht: very top of the lallest tn:es, depositing nu 
tr1cnts In the leaf factory In be turned Into the sugar w1lhout 
which there would be no human life. The rematnlng water. tran 
sptred through the tears rooulh· Uke stomata 1s rerumed. along 
wtth gases. to the atmosphere In an endless lMng cycle. 

Organic farmers point out the da.nllf'r oC aoU saturation wftb 
SOluble chemlea.ls such as NPK. becauae the plant. obliged to 
sutk up water to transpire. and nonnall)' :sele<!l.l\'e In what tt wtshes 
to chelate and absorb, cannot screen out the excess 1on1ze<:1 chemi
cals and thus bclcomea engorged wllh an tmlll\tancewhlch. !bough 
It may cause 1l to g,ow fast and Oush. faits to gtve tt. and those 
who eat lt. the balanced nutrients t11cy need. 

And the rootlets' ablllty to runcUon effictenUy. dmwtng up sub
suwee f:rom !he !lOti, equally depends on the soU's oond1Ucm. They 
cannot do so If the earth tacks sultablr fiber. causing It to be too 
eoillpact. or too Jooae. affording no support. Nor can the rootlets 
develop In 5011 that Is too wet. too dly. or too oold. 

Renee the usefulness of weeds. Uvc weeds btea.k. up the soil 
"1th their own roots. Dy1ng. tht)• bequeath to the aoU the ftber of 
theirbodles. rendering the han! ctay spongy. the 1oo11e 5iLDda ftrm. 
And an weeds-from sunflowers to c:aspetwccCb-hdp make the 
voor!d's best ferUllzer. ctther as compost or when turned baclt 
lnw the land. adding. 1n blodvnamlcs. oosmJc and tc:lludc forces 
loth<: SOft 

.'\nna ~erson KUI111Dtr. In 7lte Roh! qf Weed$ In MafntDbtlng 
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lhe Plains Grasskutds. adds an almost nlelaphyslcal dlmenston. 
pointing out tbaL wrn: It not for the OOI'llllrueU\"1: '''crk of several 
bnportant pasture wcms. U1e last W1ld grass pasture areas tn the 
United StateS-when: the de« and the buffalo roamed-would 
today be as barrm as desert . Weed growth. she says. IS '1ta110 
tbe return of grass 10 land ""here ll:le gross has been seriously 
thinned through 0\'el'I!J"Ilzlng. sh«t eroston or a long period of 

c1rOu&hL 
When adverse factors lc1ll ll:le grass. 11 cannot ~ back 10 

reflbertze ll:le soU wllh ltb ()IO.'Jl roots. It must wa.tt for the weed 
roots. like yeomen for ll:le squlte. or natur~: splrlts for ll:le de\oas. 
to unlock the dgllt aoU. and then 011 lt v.1th ll:le llber of thelr 
bodies 10 JTeSTahllsh porosity. The process rtlay taler one or SC"

eral seasons. But then:afcu ll:le "''Ceds do not drtve out the grass. 
'Ibey only get. the soU ready for tbe grass 10 ~ back Grass has 
tbe pcra-er 10 rout weats when condiUOns an 11ght for ll:le return 
of grass. Once the soU ts r1ch In Ober. grasses dominate the -...eeds. 
1bat th1S could happen by chan~. without tbe aJd of some 
m-edlghtlng tntem ts clearly a nouon as ltnllted as an the acad· 
mlfes that ba\-e chosen to 15Ub!la'tbe tolL 

Wild meadows all com.aln weeds, many or wh1ch are constantly 
sbifttng about. lnl~tlbly lmpf0\1ng weak spots so the grass 
can come badt slrong and bealtby. Some weeds even produce 
specta1 seeds that c:an Ue dormant 0\'U long periOds of time. even 
tbnugb sprouting conditions appear to be excdlent. waiting Cor 
when they may be needed. In thl& way ·nature• lnltacUlously 
makes sure no Sltuallon c:an arise where 'o.rteues of weeds are 
not ~vallable and ready w go to wgrk as necessu:y calls. Only 
when the land has been completely ~led by erosion or totally 
t?Oisoned by chetntcals w1lJ there be no weeds. And this has hap· 
pened by the hand of man until hal! Ule West IS desert. 

Professor Cocannouer ts con,~noed that tlle same lAws applyto 
tall grass regiOns. and that the dust stonns of Jacksoo"s Midwest 
can be prevented tn tar&e measure by ll'le correct use of plains 
~s such as ~-eeds. thlt>lles, tumbleweeds. and others. 
wtthout which the gra.sses could not swvl\..:. 

(:

weeds. far mil[" plan~e::. 
~ ~ spaced r:v· 

two fed can tn~ produc:tlon and 

plants. acombtna· ~g~Tb~te ~sa~me~(ICl~le!I5Co!r5i~ and egg-lianofp~.lamb·squarnr. and thinly. 
In a com fldd weeds c:an become v.-ay for the 
com mots 10 produce ears. 'Mother weeds" will 
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iLISD ~~~iiohJOttMs 1 ss '?Cs'' mtrots.turntps 
patsnl95· an~"?P& xnren need a deep. iitible root~ 
wtx.re f'--· -• 15 easUy avat!able. 

A cttiP ~In a fleld wtth the rt~t amount of weeds. says 
~carlllO'uer. will smvtv'e droughts much better than crops grown 

·c~ean· land. Moisture comes up along the outside of the weed 
h :Jl:>. ~ evaporaUon from tbe surface aoJJ. The same weeds 

provide fine shade for the ground when the sun ts parUc:u· 
~· SC'OJ'ch.lng. or prevent a torrential rain from pounding the 

tnto cement. Many varieties of weeds also proteCt domestic 
'*:tlm!i from tnsecl pests. C\'ell ba'ing a place In the Dower beds as 

'
t:;.~;, to their ornamental brethren. If weeds are carpeted 

a rose plant. t.heJr roots work down Into tbe soli to Inter· 
e a£h.'alltageoualy wtlb lbose of t.heJr hosts. 

A.'i the Amencan Indians long 81Dee discovered. andmany North 
and South Amer1cans ~ redJscovertng. (together wtth olhcr as
pects of a bemage almost comp~tely blotted out by white: teach
ers. pmstll. and governroent bureaucrats). a large percentage of 
1M 5011-bulldlng weeds an tbemseh..:s succulenl.ly edJbk: In ooe 
WID' oT another. Most of them, tncludlng poke shoots. sow lhlstk. 
larob's quarter. smooth leaf pigweed, and evm stinging nettles. tf 
young and teodeT enough. an vety nourtslungly full of dements 
lacldng In domesticated crops DandeUon and Wild lettuce make 
salads far more outrttJous lba.n the water· Oiled tcebe!p, lettu~ 
dominating the natlon·s salad bars: It can be cooked tn a 1arge 
kettle and seasoned to taste wttb anytbtng from salt to bacon. 
The tender stems of the common milkweed. when boiled In two or 
three waters to remove the tni.Iky sap. are a fair substllute for the 
best spinach. Mllkwec:d"s small pods, when cooked. resemble okm. 
and are constderably more l'laYOry. MJ.Ikweed roots. once the ortgl· 
nat bitter taste IS removed. can subStitute for potatoes. The roots 
of primrose an h~ nutr!Uous. and sheep sorrel Is delldous 
et~ m salads or as Oiling.& for ptes. And the Crull of the ground 
dler:ry makes excellent preserves. 

Fewwnuld belleve that. In pn:·agr1Cullural IJavs. man's choice 
of fOods. Including what an now called weeds~ was truly awe
SOine ln southern Afrtca's Kalahal'1 De&ert. one of the most Jn. 
hospttable envtronmenis on eartb. !.he natn-e Kung bushmen. 
e:dlc:d 10 tba t wastdand by tr1bes ln\-adlng from the nortb. make. 
OTmade. regular meals on no less tJlan elgbty-ftve wtld vegetables. 
llC:Ve:r = setting ey-e on lhc: less than a dozen kinds of plants 
that today make up a fuU lhrc:e·quarters of lhe global dirt. 

Plants mallgned as mal<!za.s by the black·soutaned white-col
~advisors of"Stom Cortez: looking out 0\-c:r the Pad1lc from 
h!.s "peak In Dar:ten· could. had they to"~Ues. Inform us of many 
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things ~ need to know sa,ys 
Ebrenfrled F'fclffer In his book Were! 
~ attendve obsavers wl' they are wit-
nesses to our faJlu no to &real soU properly and thai. lhelr abun
dant growth rakes place only~ man haa missed the polnlln 
J"Cgard to them. IVJ nature's corrector of man's errors. they tcll a 
Slknt story fuU of subtJC!UeS concemiJ1& the finer forces lhrough 
\vbtch DlUUI'C! hdps soils by 1\alandng and beallllg. 

The powC!B of plaru.s such as the fWlgl that produce molds 
Wtte long u115USpC!Cted. For centuries the common mold. penldl
Limn. growing on bread. cheese. otbC!r foods and c:vcn beva"ages. 
gln"'e. at best. a clear warning ihal OOIJM"8Ublc5 ~ getting old. 
rand<! orbc:lng stored In tc:mperat.uteS lnsuflktently cool tO pre!· 

serve freshness and combat de!Cay. But whm. JU51. bei:lre World 
War JL Its nontOldc adds ""'l!fe d.l.sc:o\·ered to produce powc:rlul 
antfb!Ollcs against otk:robes such as coed. lt graduated In man's 
ey1:5 from Its bumbler role of mold. to that of ll!eguarcl 

Like IJ10lds. ~~.~ are both alerters of d~ and survival spe
dallsts supreme. mumphantly per&ISUrlg In cJn:umatancea where! 
cultivated plants. softened through ceruudes of hwnan protee· 
tfoO and brecdlng. fall to Stand Up lg/IID!Il nature's odcJ capriceS. 
Their pecullar!Ues allow them to be classed Into tbn:e major 
groups. the ~t of which lndlealeS lncn:a.slng ac:fdity In the soU. 
It embraces such spec:les as sour Juiced ao=l.s: doda;. coarse 
lang-taprooted members or the buckwheat famUy: tlngerleaf LadY's 
Thumb and the bOI'$C!laUs related to ferns These are lhe best 
sentlnels of all. for they provide wnrnlng$ as tD when cbanges for 
the bad beglo to S<lU. the acldH,y belog due to lilclcof sufllelem air. 
water standlog In t.be upper surfal"e la~r. t.nsuffldeJlt drainage. 
excess of acid fenllizer and, most lnlpOrtrultof all. IDckqfhwriUS. 

Even wbere &nUs are underlain wtlh naturalllnlestone. as In 
Kentucky's famous ·slue· grass• counuy. add-lovtng weeds may 
thrtve l)ecause the topmost soU bas been c:leUmed lhrougb unbal
anced cultivation as whm qraJn l5 too frequently sown wttboul 
rotation. 

To the second major group thaln!'Vcal crustformaJ:iotl or han!· 
pan lD soils. belong Oeld musW'd. horse nettle. morning gloty. 
quack grass. ptru:apple weed. as v.-dl as cresses and camomfles. 
lbe condiUons far their redolmt growth Include wet sou wmed 
up by ~· or an excess of pot.asb.. 
~ lhlrd group. Uke Good 1<1og Wenceslas. treading In man"s. 

not ~·s. slepS. often spreads out .. tl~ he bas disturbed 
na.run:. thrMng on manure. compoat. and otbC!r products of bJ.s 
c:ulttvatloo-extenslons. as lt ~~.~. Into man's art.Uldally-creat.ed 
realm. "I'be5le tnelude planllllns, d~ butu:n:ups, dande· 
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1ICJnS. nettle!!. mallows. as weU as laJilb's quarters. prostrate knot· 
weed. cmpetweed. prickly lettuce. and common hoft'hourul. 

weeds of tm rose family are one or lhe surest Signs of lack of 
norocuiturallltienUon to det.aU and lnsulllclenl cult.IYatlon. Mem
beiS of the usually useful legume family. also unfairly ~ 
-weeds.· prefer llg)tl. SMdy. or otherwise poor aoll. and !bose of 
the plDit famlly choose gravelly earth or sb1ps along hedgerow& 
or tlle~ges of woods where they establlsb a ·bordoilne" cuJtun: 
betw=ll cultivated and uncultn-ated nature. 

\\"eeds. says P!etrrer. 1\f't dlettuv gluttons wblch. If offered a full 
IDdlU oi soils. wtJJ ~ for those care(uUy hoed and manured ratbl:r 
than their natural habitats as Cast as any boo uWant wtU go for a 
br'uiich of opuJcmly varied dtsbes rather lban a bowl ol oarmeal. 

TO ac~ dctec:t. t.be properties of a gwen SOil 1t Is neces 
sary. be adds. to Judge by the prevalence or an entire group of 
~ rather than of a Slnl()e lndl\1dua1. Should many distinct 
groups of "w1ld" plants begsn an lnva510n Into any arl'8 where 
tllcy bln-e prl'VIously been absem- the iargl:. coarse rem caJJed 
brocken. comes tD mJnd-tbls Is as sure a SI&Jl ofd«llne in soils. 

in the rest of his book P!etffcr provides an !U:COUJll ofwbateach 
and ~ ..-em amoog four hundred varleues can tdl the g;.r 
dener and farmer. But before entering I.Dto Lbl5 detailed dl5cus· 
slon, be says pointedly: •If you learn to listen tD lbe lessons na
tpre provides tn produc:lnl: w-eeds under extremely dlf!erent con· 
dillon~ of soils. climates. and methods of tulliYaJ.Ion. then you 
will have made your Orst step In ibe most lnlportant combat 
agaJnst them: to put them where they belong and keep lhem away 
from where! they do ool belong.· 

For centw1es if not millennia the bnf/os of the SOuth American 
Jungles have known. just as do U1e sophlst~Qted sages of the 
su~ontlnenloflndla with thclr Ayurvedlc wtsdom. tbatfor evety 
human aiimentlhrre e.'((sls a naturally growtng plant. as oft~n as 
not. maleflcally labeled a weed. 115 fast as ~ destroy thfir natu
ral bablttit. so. one by one. tbelr ft'medles wtU vant.sb. perhaps 
fore..=. from me pJaneL 

Ia bl$ envoi. Pf"eUTer enjOins us always to ft'Jllmlber tbat wben
C\"CJ" weeds grow. lh.ey speak out to us. and lhat wh~ they 
1lou:rtsb part!cula.rly abundantly. they Indicate not thetr failure. 
but man·s. "1bfie are many. many dynamic plants caJled ~~.~. • 
says F'fetffer. ·ao out in the tleJd.s and dls(:o.'CT for yowself bow 
benign their properUes can be!" 



Chapter 14 

ICICLES IN 

THE GREENHOUSE 

~-o radically cooJlJcUng theories about an 
Impending cllmaJe s.blft bave polru1zed the oowury·s •experts· 
Into rival camps. One cla1ms that the planet IIi gradually warm· 
tng. wtlh no lmmedlate-.-Ulougb a-enn•ally serious dangP.T to 
manldnd; the other c:lalms that the planet Is cooling. pladng us 
In tmmlnent per1l of another tee age. with all the consequences of 
such a disaster. krlown nnd unknown. Both !lcllools blame Ule 
situation on whal they call lhe grccnltouse qffect. 

The notion was Drsl proposed In 1861 by lrelarufa renowned 
natural phllosopher John 'l)<ndall. wben he suggested tbat In· 
creased conoentraUons or carbon dJoxlde (C02) In ouratm05phere 
mlghtsomeday ra.tse surfnce atr tempemiures enough to cause a 
problern. When QOaJ. oU. and natural ga.s are burned. Ule two 
principal combustion produds are 'llo"alcr vapor and carbon dlox
lde. about hali of wblch rematn In tile atmosphere: as both are 
t:nmspa:rent. they allow the sun's rays to pass through to earth. 
bote trap the rellec:t.ed heat. as In a greenbouse. 

Proponents or the warm~n& trend. supported by official govem
mem agencies. and widely reponed by the media. maintain that 
rfslng IC\'els of carbon dioxide In the atmo6phere. tn05tly pro
duced by the burning of fossil fuels. are cruttng bot air. trapped 
at !be equamr that threatens to cause the Ice caps to melt. 

!'lew Yodt Ctty. they~· will someday risk bclng OOl oovered 
aga1n by a mile of tee. as It was 1:\!o-dve thousand years ago. but 

IU 
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bdfl8SUbJemed to Lhecltmat.eofl"ott Laudenlal~.ltsstreets ~ 
canalled by a sea rising Jtradually In the course of Ule mmlng 
centui)'. It Js eoUmated that the rise of sea ll:vcl following the last 
Jee 8g~: proceeded al the gonOe rate of about a meter per centwy. 
WUh the threat far off. no s~ c:ountcnneasures have been 
conwnplaiedbya pelrllChemk:a!Jy controlled eslabl!sbxnmt other 
UJa.n-U11111 recently- vague talk of gradually reduclngiossll fuel 
consumption Now. with Ule tbreat to humanity of decades of 
dro1.lghts. coastal Ooodlng. and widespread famine. Ule problem 
baS begun to be taken more aertoubly. though many companies 
atgUe againSt bold action for fear of the eccnom1c bardsblps It 
mJ6llt cause-to thmt 
~ cooJJng ad\'OC&tes. moMiy tenured profes.sors of cllmatoi

DI!S and paleo·cllmatoJogy. maintain. quite to the conttary. that 
U>e government's position IS based on Inadequately programmed 
camputcrmadets lhatlea'-e out en tical data. such as cloud CO\-er. 
and are politically motivated to protect continued bwn1ng of fos
sil fuels 

To lbcse cllmatoJngtsts. Ule tbrl:at Is not wanntng but cooling: 
the greenhouse effect. whJJe It does Increase wanntng at lhe equa
tor. has an opposite and much more dangerous effect of m,.Jdng 
up moisture to the tropics. In heavy clouds. ihl.s moJswre ts ~ 
peUed by prevaJllng winds toward Ule poles where 1l condenses 
Into snow to ca11$C more cooling. 

In the 1930s, Sir Geor.~~t Slmpeon. then Dtn:ctor of the Br!tlsh 
Meteorologleal Office. described wbat he called the general Cltru· 
!at!on pattern of lhe Wlltds. whereby air heated In the tropical and 
subtropical wnes Tlses to a hlgh altitude. wncre It .ts mO\'Cd by 
the dllferenl,lal tn pressure toward the poles. there to be sucked 
baci to the surface of the earth by the e.'qNUlSe of cold snow. 
causing a cycUc patiem. Increasing carbon diOXIde: steps up the 
cycle. conmbtnlng more heat to the wanu zone. tncreaslng the 
amount of water 'oapor taken from t.be ocean. and Increasing the 
speed with wbJeh It Is canied north and south.. ibis contdbutes 
to more snow cover. which manulaciurcs more cold air, wblch 
stnks faster- and Is carl1ed at hlgll speeds. At t.be same time. huge 
masses of heavy cold air fall off the Ice and snow banks Jnto the 
OC#aDS. where currents distribute tbc cold around the globe. The 
phenomenon Jed Slnlp8on to the odd conclusion "tha.t the last lee 
Af;: was llOt caused by a decrease of !IOla.r radiation but bv an 
Increase!" as bas been.~ In the last few veans. • 

A bea\oy, colorless. and odort.ess gi1S that does ootsuppon com
bustion. C02 was dlliCO\-ered througll the death of dogs Jn Cll\"e!! 

where humans could walk unaJJected because lhe wetgbt of the 
gas kept 11 below knee lev-el ltls one of the most Jmponanl ~-



116 s.cm. 01 1M Soil 
dlen\$ of the planet's biosphere Exchanged between plants and 
animals, between air and sea, at a rate of hundreds of billlons or 
tons pc:r year. the gas art&e8 from and helps sustain all life on 
earth, so long as Ills kept wtlhin Umil&- wtucb It currently Is not 

By a vanety of methods, InCluding~ the bubbles trapped 
In gladal Ice. sclcnUsts ha~..: e.stlmolted that 10 1850, 1n a less 
lndusttlallzed WOTid. C02 wac:le up between 250 and 290 parts 
pee mflllon or the atmosphere. To monitor the clearly Increasing 
amount of the gas In the p~ atmo&phere. a measuxlng dmce 
'''as placed atOp the Mauna Loa volcano 10 Hawal1 where It has 
sbown a rtse from 315 ppm In 1958 to !be cum:ru exuemeJy 
dangerous 343 ppm. 

W'cll aware that1)ndall was oorTeCt about catbon d•nxkk caus
Ing a~ eiTcct at the equator, ·coolin&- cltmarnlogtsts In 
the ~ 1980s lidll cliUmed that the planet as a wbole was r10l 
warming. but cool1nlL with a loss of 1. 5 degrees Cdstns tn a.-u. 
age Northern Hemisphere U!mperature S1.oce 1938; that the arc
Uc was elq)aDdlng: that growtng seasons were beoom1ng shorter. 
thalmllllonsofthe earth's Inhabitants were threatened by drought: 
and that drought Is due to cooling. not wanntng. exacrrballng a 
pcnent1ally d.ulgerous slwatlon. 

rn fact. say geologists. ~w since lls orlgJn. !be surface of the 
planet. and !bus Its cllmate. has been cooling. OWing to the slow 
decay of the ~ tnvmtory of radioactive material In Its core. 
TWelve mUIIon y~ ago. according to their calculatJons. the cool
Ing reached a potnt where the ·age of tee• began. a per1o<1 which 
has seen aserlesoflce agesofln<!reaslng lntenstty.l'\mhennore, 
say the cllmatologlsts, the overall temperawn: bas been faliJng 
for the last stx nUllennta. and espeCially durtng the last fony-four 
yeara. 

This flatly contradicts the data of the warmtng t.eruperature 
expertS who. according tO the climatologists. fall to t.ake Into ac
count the effect of aty wnnnlng. a factor quite dlsttnct from the 
general trend. They artrtbu te the errors of the warming expens to 
dubious computer modl!ls. 

Modem cl1matology. wtucb only began to flower In the mld-
19505 when a number of reaearebers became Interested In what 
rntght actually be hap~lng In the world's cllmare, was largdy 
sparked by the dl5c;cn-er1es of Italian born Professor CeSIIJ"e 
Emtlfanl, bead of the Depa.rtmemofOeolog.v atMlaml Unl\"erslly. 
published In 1955. now consJdered the basic modem <XIlll11bu
tlon tO deep cllmate re&ean:h. 

Studying small crustacean.:; kno"'-n as F'oranUttlfero tn corea of 
-'lment dredged up from the Gulf ofMeldco. FntOtant was able 
1:0 ~ the climatic blstory or the planet going back mlllJons of 

omors. and producing the llrst reliable paleontological framework. 
What hr found was a succes!llon of acvm recent lee ages. eacb 
Ia sung about a hundred millennia. wllb relaUvely short lntervcn
mg per1od.!; of deglaCiation. lasUng len to t:wdve thousand years. 

The greenhouse effect Is therefore not the only factor to be reck
oned with In the scenano of threatening disaster. Ice ages ba\-e 
been returning, Uke clockwork, evtr)' l 00.000 years or so. wttb 
short Intervening resplle!lt-Such as the one we have been enjoy
Ing Since the mythical demiSe of Plato's Atlantis, about 9.000 
B.C. As matters stand. wam the *cooling" cUrnatolog,lsts. only 
our lnteUJgem technology can postpone or pre,•tnl another cata
clysmic freeze. whlcll would wipe out the beller part of tbe bu
man race. 
~ eatllest sctenUflc descrtptJon of Ice ages and their origin 

was. made In the middle of the lrun century by 8 ScotUsh phlloso
phr?r-sc:lentlst. James Croll. who postulated that their cyc1lcaJ 
recurrence was controlled by regular changes In the earth's clllp
tkal orbit. the Wt of Its axis. and Its anomalous so-caJJcd "Chan
dlft' wobble. QuiCkly diSCredited. the theory was only n:vl\-ed In 
the 1930s by the convtnct.nsl mathemaUeal C41.1culaUons of a 
Yugoslav gcopbyslctst. r.mutln MUanl<uvttcb. whlcb supporied 
Croll's ortgtnal data. 

Mllankooruc-h poslled 8 continuous. c.bangmg relationship be
tween ~ and sun. with the earth's ol'blt rbanglng shape evexy 
ninety thousand to one hundred thousand )'ears From being al
most perfectly ctrcular. the orbit slowly becomes allghtly clllpt1-
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cal. l.hcn slowly m~ baclc to circular. varying tm sun's lru.ol
stty by as much u 30 percent 0\'Cl' the cycle. ~ankovltcb also 
found anomalous cycles In the roU. wobble. and 8bl!l ofl.he earth's 
tilt. one ~'Cle shifitngsolar energy from tbe Soul.hem to l.he Nor1h
em Heml5phw: and back 0\"er a period of twenty-one l.housand 
years. 

Even so. skq>lks rema.lned, aod It look Emfllanrs oxygen-tso
tope data from decp-eea cores to conflnn l.he CroU-MIIa.nkoYttc:h 
lDN'hantsm aod arouse cllmatolo!Osts to t.akc a lxtler look atwltat 
mJgb1 be In store for man. By f:mlllani"S scenario tbe planet Is 
beading Sll'8Jg)lt for tlle lockus of a deep. deep freeze. 

Dr. Joho lmblie. of Bn!Wn Untvers!ty. tl1cn produced a fascl. 
nartng portrayal of the earth's cllma10logy 0\'et' tllc last 50 mlliJon 
years, adding cWIIJ.ng daalls to shaw thatl.he end of an lntergla
ctal periOd can be sharp and drama.Uc. u lndk:al.ed by the mast· 
odons found tn Siberian and North AmeriCan Icc pacl<3. daUng 
from l.he last onslaught of cold. about ~lve t.hou5and )"Cll"S ago
so qulckly frozen that wlld.flowers Utey wm: cbrw1ng ...we found 
still fresh between tllctr t«lh. 

Purtllu evidence was produced In the 1960s when Professor 
GcorgeJ. Kuldaand hlsco workers at tl1c l.amont-DohenyGeo· 
logical Observatory found that ~ovaldan deposllll af loess' 
lndtcated ten dlst1ncl lee ages. which ftt with Emtllanl's ocean 
bottOm ~ to show that the lnterl!lacJal periOds ba.Yl: unl 
fonnly been shon respites between tong l!ladattons. and that tile 
preseotlntcrgladal Is oomtng 10 Its end. Kukla. Erulllanl and 
Ml.lanltovttcll aU oo.rroborated Croll's orbital data. 

Roused to actton by tlle tllreat of Unmlnent dl$astl:r, coollng 
c!fmatologlsts looked to see what might be done. But tlley were 
hartllyofftlletrmarks whm l.he warmlnjtcounta-l.heorywas once 
more brougbtro tlle fore. spearhe;lded. In support of lhe govern
ment and the petro·chentlcal Interests. by Dr. Roger M. Revelle. 
bead of the Scripps tnsdtudon or Oceanogl"djlhy. and hls Ger· 
man colleague Dr. tl. Suess no n!la.t1on to tllc: famous Dr. Suess 
beiO\•ed by cblldrm. though hls notions are c:onsldc:red e-~ bit 
as-zany. 

Ra-elle and Suess simply dUSted off'l)'ndaU's greenhouse ef· 
feet. and by tl1c 197015 managed. wltll Ute hdp of g~t 
funds tnd1rect)y provided by tlle petrocllcmtcal oompan!c=s, lO ere
ale a growtng bias 1n "orthodox" Amedcan 8CXDa: toward tbC 
wannlng theory. 

Bul for those "'"bo uoden.tood. the cllmalologJcal "'Tittng re 
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matned tn &mlllan.rs cores In tlle first major conf~ of clima
tologiSts met at BniWil Un!Yl:rslty to dlsculiS "'The Present lmer
ll)ada'· When wflllt End?" the consensus of 1hose attending was 
tbat "global cUmate change: consututes a .8rst order environmm· 
tal bazatd." 

teners w1:re Issued by l.he unlverslty to tllc: go\'Cmlllents of the 
world ID whiCh they were warned of a.n Impending "global cll
m&DC dlsaSter.-

TwO vt!8J'5 latCT the tnternauonaJ rederaUon of IttsUtutes for 
~ StudY (IFlAS) held a confw:nce to Bonn. West Ocr
many. • h1cb stated In part; "A new cllmaUc pattern Is now 
cn=glng. ... We believe tl1al lbls. .. poses a tl1rea t to the people of 
the world. ~ d1tect1on of the change lndtcates major crop fail
ures almo&t cenalnly within the decade .... We urge the nations. 
IDdMdnally and c:ollectlvdy. to plan and act to establlsb the: tech
meal. 50dal. and pollUcal means to meet tl1ls challenge to peace 
and -wrll-betn~ We feel that the nc:ed Is great and the time Is 
s.ban..-

By tbe ran of 1973 tlle u.s. CenUal totelllgence A4J,eney ot>
lalned sufllctc:ntly foreboding c:vldenec: to sponsor a meettng to 
San Dfei!.O of lhe principal tn•-est.lgatora n:pn:..enttng the: various 
rrsearcb approaches By the sc:cond da,y a c:o~us was reached 
that "a global cUmatlC c:han11,e Is tald.ngplacc. and that wewtU not 
soon :return tO the cUmate patterns or the m:ent pasl" 

In J 975. elJihty·four cllmatologjsts from ten C:OW1trie.s attended 
the: F'lrst Mlaml Conference on Isotope CUmatology and Palcocll
matology. chaired by pioneer c:llnlatologlst Cesare ErnUlanJ and 
by Nobel laureate: Wlllartl F. Ubby. In a consensus or the confer
ence the latter wrote: 1c;e ages have! been lhc no.rmal condition 
during the last several mllllon years. wiUl temperate climates 
enduring only 5 percent of tlle Ume .... Bc:cause the: global rood 
SUpply depends prtmarUy on cUmate. current understanding of 
~llma.te must be: vastly tmpro'-ed tn order 10 mcc:t the challc.ngc of 
I.Omorr(IW's food supply.-

Libby tllen produced the key pllrMeoftllc conference: -we pos
~ss the metllods and techolques to establ15h c:llmale hlstcny and 
anJy a ()QOcemed efTort Is needed to do thaL • By this Ubby meant 
l.bat concerned cllmatologlsls. aware that an Ice ~ was' coming 
o.n fast. had been studying methods to offset lis damage wltb 
~logJcal expenlse. 

Of the many suggestions proffered -lndudtng some expensh~ 
~dubious. such as darkening •<lllt porUons or the earth's sur
-=c v.1w coal dusl or th~ ocearts wltll strands oC black polypro
:PYlene-the one preferred by cooling c:llma.tologlsts was tl1e pro
Posal of Space Global of CallilmJa to launch Into orbit In near 
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space a tlllltlber of sun ·synchronoUll n!!lector systems called 
Solc:tta.s to rdlect more sunlight onto lh.e planet. enough to of~t 
lbe naturallosa. Slm1lar reflecto111. called Lunetta.s, could be Used 
to Increase moon.IJ&ht by as much as one hundred full moons. 
allowllll( for nlghtwork ln agr1cullure. mulllcropplllg. and better 
street lighting. Though what this might do to •11al biological 
rhythms. not to mention \\1t.che&' Sabbalha. remained a perplex
Ing query. 

1be system would reqUite thousands of rockets to place somr 
1.5 mllllon square kllometers of rellectoni 1n orbit. rosung hun
dreds ot bUJJons of douars. But lUI proponents cla1med .tM COSl 
could comfortably be IIJIIOrt:lzed over the SIXty to one hllndn!d 
}'Cal'S the system would last a\'Oidtng lhe conslde:rably greater 
d!scomfon of anolber gladatlon. 

1bat \he problem IS real and tbat the world Js Iacm with a 
de\ 'eloping c:a.tastrophc: of unprecedented global d1menstons be
came clear from twO CIA solicited reports. whlcb s• nmnadzerl lbe 
SCic:nUftc lltaarure and showed thatl.bc United States was fuclng 
a "'-orld of chaos. Tbc: first. • A StUdy of Climatological Research 
as lt Pertains to lntc:Ulgenec Problems.· prc:pand by the: Ofllec 01 
Research and De\-elopmc:nt for U.s 1.ntuna1 planning pllfJI(lSeS. 
staddy pn!Sc:nted lhe ftndlngs and Oplnlorls of the cl!matnloglcaJ 
communl.ty that the 'II.'Orld was ClOOIJng and that the next .tee age 
was lmmlnenL The second. "Potenuat lmpllc:at:Jons of Trends 1n 
World Population. Food Producuon. and CUmate, • prepared by 
the Dl1=tarate of Intelligence. Ollke of Polltlcal Research, added 
tamely that "If ll1e cooling continues for several ckcade.s there 
would almost certainly be an ab!iOiute shortage of food.· 

But the language of me eecond report all;o made It dear that 
Ita dra.lkrs reallud that the e<!Onomlc and poUtlcaltmpact of a 
~or cllmatlc shift. w101 Its pronuse of famine and starvatlon tn 
many areas of the world. was almost beyond oonnal compn:hc:n-
5lon. Boldly. f.hc: anBJ}'St6 warned "the: !"I! would be Increasingly 
dc:sperare attempts on Ole part of powerful but hungry nations 10 
get gratn any way mey oould. • The reporters envisaged a dU"e 
specta~ lndudlru! war: "Massl\le ml,lll"atlons. sometimes backed 
by !Dree. would become a ll\'e ISsue. and polUJcaJ and ecollOilliC 
smbUUy would be widespread -

Coldbloodc<:lly they ooncluded that "In the poor and ~ 
areas. papulauon would hll•-e to drop to levrl.s that could be sup 
ported. "Thm came me bottom line. presaging futu~ poUcy: -r:bc 
populaUon problem would 801ve Itself In l.bc most unpleasant Cash 
ton.· By whiCh euphemism !.bey mellttt genock1e. a cyniCal but 
bandy solution to both starvation and a-wpopulatlon. 

By 1977 me countrv was be8et by sc:rtous drought-a ~ 
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of c:oollng, The govemroem's answer was to put sixty mUJJon 
~ ae:res of land Into production. further stlmuloltlng sales of 
~al fertiUZCJ11, pesticides. and herbicides. The n!Bult was a 
,cylar!!e crop of wheat and oom. But the pc:r-acreyleld was one 
' the smallc:st tn me h1510fY of BgJ1Culture. and the nutrtUonal 
~tent the lowest. Far 1978-as predicted by the CIA and just 
aiJO!Ut eo;ery C'OOiing·cllmatologlst-the oounuy 5l.lll faced a short-

fall of food 
And the drougluwas expanding deserts an 0\'t:r the world. Since 

!976 the dry-land farming area In the Unllc:d states. which In
clades Minnesota. North Dakota. and states farther south. bas 
beef~ all but tealli1Cxrd to whllt was romanUCally labclrd on ntne-
1~-ttntul)' maps: l.bc ·Great Am~ Oc:5ert. • To lmgale 
crops. UIIdetgJormd aqutfers are bcJn4 pumped dry. adding to 
deser11flcaUon. which. say the cllmalOioglsts. has been gotng on 
Wlth a~ cooling of lh.e planet for the la:.t 6.000 years. 

Ahol1t 4.500 years ago a ~ and succulent Sahara region 
bcO!llll to rurn Into a plantless desert. Some 2.000 years later the 
North American desert was hard on Its hc:els. Slnlllar hiStorlcs 
descr!bc the JOrmatlon of other great deserts such as the: Oobl 
wastes In Mongolia-til due to coolin~ 

hl1979 another aplanatlon was gtvm for l.bc curious fact thai 
C02 tn t.hc: annasphc:re causes not only lneff8slng beat at the 
equator. but lncn!astng cold at me poles. and that the lattc:r situ
ation will eventually predominate. Dr. George Kukla and Dr. B. 
CboudiruJy pubUshed a paper In Nature In which they shOW'ed 
that carbon dloldde In the atmosphere not on(ll traps lh.c infrared 
wm .. elengths riSing from the surface of the earth. thus Increasing 
the- heat: ft also ftlters out me net»' Infrared wave!Qngtbs as (bey 
com~ from Ole 8UJI. Tbesc are the wa•'Clength.s thal melt me Ice 
and snow. Hence more C02 at lh.e poles. more lee and snow. 
And 5ln~ the snow and Ice rdlect lhl' ~s1 of the !iOiar energy 
S])eC!nlm back IntO space. the growing snow and .kle arc manu
factur1qg 1ncreaslng amouul.s of c:old. 

Already In 1978 the alarming tncrc:asc In snow CO\'CT during 
thepc:r1od 1968 72 was discussed In t.be world's largest scientific 
JOUrnal~ Science. For several years thereafter the llgurcs for snow 
rc:rna1ned well above the pre-1972 peak. 

Ecolog1.st 1:rvtng Kaplan then found a further corrclaUon be· 
f:wem lncm!Sing c:old and ll1c number of earthquakes. The colder 
It ~ts. the more earlbquakes we gc:L lee and snow accumutattng 
an 1hc: poles press down on me planet. causlnf, 11 to bulge at the 
""a!ns Ilia: a balloon. Tbts triggers the: P~·stns.sed earthquake 
faults 1niD sllpptng; hc:nec earthquakes. It also causes •'Olean· 
l&m-potcntlally even more dangerou&-by squee21ng l.bc molten 
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magma and causing erupUons. The colder It geLS and the more 
snow presses down on the potts. the more rnag~na Is compressed. 
and volcanoes act up.> 

With the erupUon of the Ptnalubo V'Olcano In the Phlllp~ Jn 
mld-1991. sulfa~ and oll~r aerosols cooled lht cllmatt In 1992 
and 1993. Buhh.en:a.ftertbedlmalc warmed upagatn.llteaver
at,e global temperature tn 1995 was hl8her than In any years 
since reconl keeping began around 1860. O.laclers all around the 
globe-with the ~puon of Nororay~ to melt. In t.bt Alps 
since 1980. JO to 20 percent of the remaining gladtrV'OI.umehas 

'llR t!IIIO-_.,a IIIF111nln11...-.-ln botb canbquaR3and-· 
nlJ;m. llllsl:o 131D11jar~ bet ....... tiiOO .oud 1942. .oud :14. ... tbr"""' 
98 yur ptriod ftmt 19-4.1 197'9. an.,........,., cil"""" :1.50 r-u ......,-. For 
... - ...._.. tbr ....... .......,., u.u. .,, ,.........., cii ~sao pcroon11or t~>r 
- l<ft&1b ~ Erupu.,.,. ouch u1hal d Mount S<.lldcna. -
._..,.,... &JTIJ<d colht fl"''ttto• 111 jlja<1allan. v.,..,_u.., ~ o "1'<1"1 
and t.n ................ "'. t\'!l«don of 1ht -t.crtlaor ~In tb< ftigiU ofllr 
..-Ol!MIWWthatldowlbpalar,..._~ 

l•ld" ln ~ .. r.rmahot1!1C 183 
bt'C1I lost and snowllneJS are rtstng. ibe mull Js extra runoff Jn 
ri'et'S· Jnc:ttaSinl!.rlsk ofOoodJng. erosion and rockslldes. Jn May. 
t991 . a tanc:lslldecaused l6mUIJon cublcmetersofrock to plunge 
tkJW!1 a mount.alnskk: In Sw!IZc:tland destroying a small ~
In ""tnezuela. three gladers have completely disappeared ~ 
1912. Jn Per\.1 the rnclUng of glaelets Jn the Cordera Blanca re
;.:son of the Andes has posed a lhmlt to agriculture. 

1biS confiJctJng daJa on cooiJn& and wannJng had the world 
puzzled wblle the expen.s argued. but both the wannJng and tbe 
coolJng propanmls now ~ that lbere ts danger Jn the alr. In 
t996 alone. eml5slons of carbon dioxide and olber beat-trapping 
;oa.:;es grew S.4 pen:tuL In the United Sta!H cmlMions wotn! 7.4 
penent ~ 1990 levels. lbt United Sates. ~1th less than a 
tlftJ1lleth of the world's populatiOn. was gMng ofT almost a fow-tb 
a: the gases lbat uap heat In the armosphcre. but only pledged to 
redUce such rm!"SJans to lbe 1990 level by the year 2000. Japan's 
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em•ss'ons had rt.~ an alarming 8.3 Jl(!teent between 1990 and 
1995. AD together these lncrrases caused the 81.4 tr111Jon lnsur 
ance lndusuy to grow nerV'OUs about lhetr f\nanelal vulnerablllty 
In the face of tmmtnent worldwide catasu-opbes. ibe warming 
txpo ts. rormnced that thr average globaltemperat11te mlgln.Jn
crease from lto 3.5 Celsius durtng the next centwy. now agreed 
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that ""il.houl drastic 6lrps to c:urb ~nbouse tllB musslons lhe 
planet faced diSaster. wtth more frequent and Intense beat W~n'es. 
wtde-9C8le eQO)ogleal disruptiOns, a dec:llne of agrn:ultural pro
duction In the tropics and sutnroplc:s. and c:onllnued aooelera 
Uon of sea-le\'d rtse. They estlmate that l.na'eaSing carbon dlox
llk emtsS'nrlS c:ould lead to doubUng the present le\'ds by lbe 
year 2050. quadrupUng lhem by 2150. To mwse lbe trend. re
d•!crfons would need to be between 60 and 80 peroent of today';, 
lJ=Is. Bu~ lbe same experts rear that a long time would be needed 
for the earth system to return to normalle\'ds-not oentw1es but 
m!llennJa. 

Stlll the majOr petroChelnJca.l companies c:ontlnue to lobby in 
more research before taldng any senous ac:dtm to cut~ 
pollutiOn. Though by now It IS c:lear that either the petroc:bem~ al 
companies buc:ldc down to de\'doptng alternate systems to re
duce lhe burning of fossU ft•els or lhe p~ may be doomed. 

Om encouraging dC"Velopment has c:ome to the oonc:rete Indus
try. beretofore largely neglcdecl as a dallgerous source of C02 
emissions: 1 t IS not generally appreciated tbal for e>-..:ry ron of 
Ponland cement- made by c:aldnallng limestone and Slllro-a!IJ
mlnous ma.terlal-« whole ton of C02 Is relea.5ed lnlo lbe atmo
sphere. Wllh the rapid dt!\-'clopment of l.b1rd world c:oWltrles. lbe 
Increase of C02 emissions from cement. as esllmated by FTCJrh 
chc:mlcal engineer Joseph OavtdovtiS. "-"'Uld be equal by the year 
2015 to the 3.500 bUilon tons presently emitted yearly by all Eu
ropean Industrial ac:Uvttles. or 65 percent of the present tntal 
U.S. C02 emissions. To offset t.hla massl~-e lhreat, Oavtdovtta bas 
patented a polymer by means of which gcopolymertc oemenl can 
be economically manufactured. as durable as Portland cement. 
but which reduces by 80 perc:entlhe c.wlabton of C02. 

Clearly. as evidenced by the efforts of Oavldovtts. the ways are 
there. What Is lacldng Utus far· La the wtU 

Chapter IS 

DUST FOR LIFE 

If the coollngproponenta arec:orrcc:t. tend
J.n.5lbe planet's soU may now be our prtme pr!Odcy If only to save 
!be world from l.m.mlnenl glaelatlon. In a book cntlUed The Sur
w.'tl!q{C1viltzaifon(I982J two cooUng proponc:nta, John Hamaker 
and Don Weaver. came up with a means for dotng so. providing 
we act. with haste. Their proposal: rapid remtnerallzaUon of the 
planet wtth ground-up rock dUllt to hasten the growth of biomass 
with which to absorb great quantlUes of C02. 

Hamaker, a seventy·yt:ar-old engineer· farmer and clln.lille lhco
~Uc:lan. with hiS young coUaborator. Don Weaver, warned fhal 
!be pendtng c:Umate Clltast.ropbe was Imminent. predlctlng !hat 
trees would dle the world ovtr. growing seasons would shorten. 
~ would become more seve~ and that unless the world 
JDObilb:erl lo counter these e!fc:c:ts. l'nmlne would be our common 
flue . 

.All our healthy topsoo. say Hamalcer and Weaver. all the rn1cro
Ol'gaJllsms In )t.. and aD the plants that thrive thereon. from li
chen$ to the great rain forests. r~l\'ed their flrst nourtstnnem 
!i10ane Mlve thousand years ago £rom b!Uions of tons o( moun 
tatn roc:k d\151, ground-up and washed away by melting gladers 
from the Ia& great Ice a,ge. globally spread by whlrlJn& wtndstorms. 
Now all r.b1s 11fe-glvtng dust bas been used up. ar wantnnly eroded. 
and unless something Is dooe to replerush the soU wltb roc:kdust. 
anc:l qu:k:kly. we may l'un-e to wall another m!llennhun for the end 
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of another great Age of tee w dolt for us. 
Hama.ku'ssup,gested remedy. quiCk. easy. and rdatJ\'elycheap, 

requires a DWISive program of woddwld~ $C10 mtllnernltzatlon 
and refom.UlUon. He wanllS us ro gxlnd up gladal gr&\'el (whk!b 
c:onauna all the reqUired elemenrs. and of wbkh there t.s an aJ. 
lll05l lnexbausUble supply at an em!V11Dtral prlcl:). ,opread th~ 
dust far and wide, and then plant trttsaslftbere were no wmor. 
row. To Cadlltate the operatiOn he bas parrnim special grtnders 
to be produced In AusUli!Ja. Sweden. and t.srad, and has hopes 
of eventually cnlt.sUng the world's a.tr forres to dt.strlbutc the dust. 
a suggesuon that mlgbt put these entitles w the ftnlt productke 
use of lheJr c:xllltcnce. 

Already In Ole late nlneteemhcentmy a~ chcmt.st. Julius 
Flensel, l.aktng t.ssue with Ueblg and the propon~nt.s of chemicals 
for agrtcullure, had proclaimed that all that WI\S needed 10 pro 
duce luscious. healthy crops was ground-up rook dust. t.he ab 
oT1glnal food of plants. His metho<L once put Into practice. wouJd 
not only free! the Canner from heavy yearly expenses for artlflcta.l 
frrtliJ.zrrs. but gradually wean back l1ls exhausted llekls LO their 
virgin !>late of fruttfulncss. 

Samctbing of a mystic. Rmsd llked LO quote a Hindu saying 
Lbat "Cod sleep& In MOne. br«'a•bes In plants. dreams In animals 
and awakens In man!- H1s appeal to the world was simple Turn 
stones Into breadl11lt.s was all lt would tal<e to feed the bungJy: 
pt'e\'Ctlt dt.seMe In anlmals. or epldentlcs In man: make agricul
ture once more profitable: rerum the unemployed to country life 
by reveal.lng the Inexhaustible nutdth-e forces- hithertO unrec
ogi'IJ2ed-tbat are stored 1n rock:S.AJ.r. and water. 

1\Yo hundred farmers 1n the Palatinate. delighted w1tb the llrst 
few years of expcrtmcniat.ton wtfb rock dust on their llelct.s. sup
ported Hmsel's cl:mns. They testified before a court or justll:e 
Lbat fcrt.Uizlngwlth srone meat showed far better eiTecllS than those 
achlc:\-ed with chemicals. 

But the greater Hensel's succcs.s. the greater grew hb opposl· 
tlan. Thou~ the rock dust was suc:cess6t!Jy b1ed out on a large 
scale on tbe estates of me grand Duke or Lunmburg. as vertflcd 
bC:yond doubt by a oompany of teachers and edJtors who made 
mlnute compansons wtlh netgbhor1ng Odds cultivated with dlf. 
ferent fert:Jllzcrs. by tbat ~ ~nl)ltllty CXIUid no longer stand 
up lO the cbcmlcal lnte=ils. Afra!dof'Jostng their proOtable mar· 
kets. they launched an expensive and rabid campaign to den!· 
grate Hensel. keep his books om of pr1nl.. and put a stop to his 
"hcrettcaa" notions thatii.'PK might be bad for the sol!. 

By the Orne tbe Oennan cbemtasl companies had amalgam 
atrd Into the \'liSt I.G. Farben conglomerate and bmug)'lt liltler to 

.~o~m o. 1~. r.- •~crtm t... 
........ ~.~ ...... .,, 111811. 

~. lhe last of Hensel's books was consigned to the Oames. 
1bt- loss to Germany from not llstcnlng to this prophet was to 

l:lr a devastaung plague of dying trees. By 1987. 50 percent of the 
forests In West Germany were dying. Including large parts of the 
iarul:d Black Forest. a disaster alb1buted by Hamaker not ao much 
to t.he:lr being doused wttb acid rain as to the fact that the sollln 
whll:h they struggle to Uve has been deprived. through constant 
dc:mlnerallmtlon. orlt.s cS8Cllllal nutrlent.s. 'l'hroughout the past 
leJ1 thousand years of Our lntergladal IeSplte we have ta.lten m.ln
uals ! rom the aoll Into the plants we eat. or leached minerals 
away down r1ver and stream. as Stetner clalrvoyanlly warned. 
lll11thout replent.sh.!ng the StoCk.. a disaster gn:atly Iocr~ by 
!be use of chcnUcal fertlll%ers whlch exacerbates erosion. 

1n 1984 the world lost an estlmaled 22.7 billion tons of topsoil 
loeTO!Ifon. and anot.her25.4 bllllonlnl985. According to a UNEP 
esumate at t.he beginning of the 1990s, 3. 6 bl1llon hectares or 70 
IIO'Cent of potentially producttve drylands -..-ere affected by d~ 
Stttlflcallon Currently 65 pel cent of agr1culturalland In Afrtc:a. 
45 pel cent InS. Amer1c:a. 38 percent In Asia and 29 percent In 
North Amer1ca and Europe t.s affected by soU degradauon. In 
M.exico 70 per cent or agrtculturalland t.s affected by son erosion. 

As lrec8 weaken from stanra:tlon, they become vulueml:lh: to 
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pests, lnd~ pollution. and Increasing forest ftres. When thcv 
stan to die-as Indicated by decades of llJlJTOWing tree ~ 
!hey tall to puU c:xcesscatbondloxldefrom th~ atmospbue. Whole 
forests wealgw stray Ughmtng bolts stan huge forest ftces; mo~ 
C02 ts spewed Into the a.Jr. 

Trees on b111tops. says Hamaker. go first because tbey catch 
more wtnd than dawn In the boUows. plus the fan that the soli Is 
lhlnnu on the top of hills. an a&SI:Itlon reoently pro-.'ed all ~ 
the Alps. ACid rain puts the Antshtng touch on destroytng the few 
remalnlll3llli.Ottals. And when soli becomes acid. more and moll! 
mlcroorganlllnts are eiJmlnatcd. The only lhtng add ra1n accom
plllllle&. according to Hamaker, ts to accelenue the death for~ 
~dy dytng or starvaUon. Efforts to replaJ'It seedlingS on such 
~tlllner.lllzed land equally fall because llf~ In t.h~ soli ts already 
dtmlnlsbed There Is UtfJe for the plants to grow on. 

According to a UN FAO es~. half the world's tropical for 
ests hR\'t: disappeared since 1950: 37 percent In Ladn Amet1ca. 
66 percent In Central Amertca. 38 p~nt In South.cast A~. 52 
percent In Afnca. And reforesra-oon ts slipping far behind. Be
tween 1991 and 1995 the wodd lost an average of 11.3 mllllon 
hectllrCS of forest annually-about the siZe of Honduras. Hamaker 
,.-ams that man's gross deforestanon of the tropical rain forests. 
added to the rapid Increase of C02. could trigger the next tee ag~ 
wben the amount of carbon dloldde tn the aunOI!Iphere reaches 
345 partS per mll.llon-just two pips up from the prc!JeD.t 343. 
Nicholas Shackleton and other sclenrlsts 1n Great Brttatn wrUtng 
In Nature showed that the last glactat periOd bad begun w~n the 
concentration of carbon dlax!de In the aonospherc reached a mere 
290ppm. 

According to Sbackleton. the last Jnterglactal period behaved 
mucl! l1ke ours. wtth carbon dloxtde rising over the last Ove thou
sand years to a peak which ushered ln the tee age. ofter wblcb 
the cold waters of the oceans quickly absorbed the C02 
Sbacldewn also tmpll~ that the growrlt of C02 was caused by 
tbe destruction of '-egetatlon through developing drought and cold 
as an lntergladal came to an end. 

Uke their fellow coo~~J:~g..-Umatologlsts. Hamaker and Wea•w 
predl.cted worldwide drought. followed by tncreas1ng forest Ores. 
earthquake~. volcanic cruption.s. blgb winds and tornadoes. the 
latter caused by the ln.creastng expanse of arc:tlc snow CO\= In
teracting With ln<nalled beat from the tropical zones. 1bl5 see· 
nat10 for the c:om1ng Icc age included. as a permanent feature In 
the middle latitudes. 100-200-mlle-an-hour norlherlles 

Other Hamal<u WeaV'C!r pred.lctlans. like so ma.n,y vultures. were 
already wtngtng ln. 1983 produced mo~ lh.an a 25 percent Jn-

Ou<tfntUlt 1119 

se 1n major eartbquakes around the world. Japan had the 
~ m a quarter centwy tn May. 1984. The 1983·84 wtnter 
bfOkcaO lft'OrdS for cold. St.on~aand eanhqu~ In the North · 

HCUIJsphere. espedally In Canada. Jceland. and Russia. were 
ern red by a SIJli1Jar pattern Six months later tn the Southern 
:Sphere. The 1\0\o"t:mber. 1983. wlnterstonn In Sovl~ Europe 
..s one of the ~!lest of the cmmry. December. 1983. was the 
C(J!dc5t 1n Am"r!can blstoty. Oklaboma N~braska. Texas had 
rt."cord brellkJng winters. Blocltbnster snowstorms. quJte 
umeasouaJ. poun~d Colorado and Wyomtng Ulab recorded 65 
~loW 1n January of 1984 Snow blanketed Italy as far liOUth as 
l'lOI"eelCC!· while In the RhOne delta of the smmy f'rench Riviera 
t.bousands of flamingos died because they could not get at their 
non:nal prey In bracldsh water covered with a la.yer of tee. 

AJs recently as 1996. floods. hun:l.canes, wildfires and other 
..-eath~·rclaled catastrophes caused a record $60 bUUon In eco
nomic damage. Severe flooding In CbJna oost the llves of 2. 700 
people. drMng 2 mlllJon from thetr homes. A series of cyclones tn 
nonmrestern Pad11c Ocean damaged China. Taiwan. P!t!Uppln~ 
and VIet Nam A cyclone ldlled 2.000 ln India. And that year pro
duced l.be most severe storm Jn the Great Lakes tn My years. 

Meanwhile. south of the Equator drongln ravaged Brazil. Aus· 
uaha. Afr1ca. Ill> millJons dled----0\-"t:r a mllUon In Ethiopia'& Sabel 
~n alone. And mtllloos more were lllreatened by a repeUtlon 
of !he droll$! In 1988. Vast drough1--tnduc:ed tropll;.l! fOn!SI ftrelt
a crtucal factor. according to Hamaker. tn speeding the course of 
gladauon-~"t:rc aet ablaze to release more smoke and C02. as 
documented bv the &emi-secret NASA photos laken Cram U.S. 
satelllttt~. In lt;dones!a a masst\'e forest fire tn 1984 burned for 
ftooe months. devastatlng an area equiYalcmt to Massachusetts and 
ConnecUcut combined. Co~ered perhaps the most severe en
Yfnmmental disaster the earth .has su!Jered In centuries, It wiped 
out plant and animal llfe. tnchtdlng lnmdnds of thousandl; of 
g)a.n:t mahogany t.rceS. countless bll'ds. bears, deer. p~. Civets. 
fm1::st cattle. and roden~ leading to the extlncllon of many spe
~-

&c:nloglcal•experts.· who bad consldered the ~formerly 
Borneo, now East Kalimantan-one of the dampest parts of the 
WUt1d and erolog1cally stable. began ~uattng exlsUng eco
los1cal assumpUons. All.bough the tmmedtste cause of the ~ 
was unknown. forestJy tnspector-general Hendrl Samoso dlcl not 
mi., out the posslblllty that logging OOnttS!Jlonalres. who con
tro!led l!Ome 5.2 mlllton acrcs.lgnfted the a.lttady-diy forest. hop
Ing It "'IUid cover up thetr failure to carry out obttgaoons to plant 
a llftdUng for evetY ~ they felled. A West Getman el!11mate put 
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the lass of saJable Umber at $5.6 bUUon 

E\'m woi"'IC llre5 In Indonesia In 1997. deliberately started by 
land clearen~. darkened tlle skies w!Ul a ftltby bal.e iiCtOSS Malay 
sla., the Pbilipptnes. Singapore. 1ba.Uand. Brunei. and Papua Nt!w 
Guinea. creating ecologl~ dl'l!trucuon. economic hardship and 
deaths from starvation. dysentery and tntluenza. coa!Jng a vast 
area by Impeding the sun's rays. 

Yet:. despite the general accumulauon of e\1dencc tn suppon of 
me "ooollng" school. the wamlln& llleory continues 10 be the ba
sis for -non-oflldal" government policy. though some oC Its sup
po=rs an: bei!Jnnlng to express their doubts. 

Hamaker boldly aom""(' the admtn!straUon of~ or of using 
evasive ~ roc political and t<XlOOli1IC reaaot\5 He claimed 
the warmtng tbeory 10 be no more tban a conspiracy of the llnan
dal complex atmed at preserving massh-e tnvesuncnls In foSSil 
fuets-oll. coal. and narural gas--4long wttb tbdr related tndus
n1es. ·such a massive conspiracy of stlencc:.- wrote Hamakrr. "Is 
\lllCI6semdable only "'1len one I"C'a!tzes that ·offldal' announce
mems of our sltuaUon "''Ould plunge tbe world Into a ftnanclal 
debacle. ... Tbe bankers b.a\'e been wrtngtng their bands over lbJs 
for half a dozen years: meanwhile our chance of sunmral gets 
weaker every minute.· 

In the Ozark highlands of 60Uth·eastem J<!tneae, Its Umestane 
sculptured by fast Oowtng streams. John D . H.amaker and his 
wtfe. Anita, had only n:cenlly m<l\-ed Into a sUU unftnlahed bun
galow with a long. genUy sloping metal roof. 

Already a ma:nyr-to tbe cause of eoo agrtcultu.re. JolufsstoOped 
Cnune was r1ddled with Agent Orange. ncctdenlall)t sprayed onto 
him by a passing truck whUe It was still legal In thls counlry. 
Randomly tbe polson broke out on his tortured body. causing 
great dl5comf'ort and a Jllucb weakened consutuuon. 

Yet his strong Mid"'-estem 'IIOI.cc. like gra''el rolling tn a rtn:r 
bed, resoundingly warns lhat tfwe do not burry. !twill all be over 
before we know lt. By his calculaUons we are already tn the em 
c1a1 stage. Wlth only a fc:w years In whlt'.b to stop the onalaugbt of 
ihc tee. ·we must cut down on fossil fuels. Immediately' And we 
must ptam fast-growing uees to absorb as mucb C02 as pos· 
slble. Hopefully they'D mature In time to be bat\-esled for tumtng 

1nm aJoohol, a fuel wbJcb does not com aminate the alr. And -
must oo-etop solar beat. and other bea.U.by aJtemaU\-es foe en
ergy. many already tmented. but censored by our rulers. yours 
and mine." 

BasiC 10 John's thesis Is the urgent need to remlnerallze the 
planet's 50111 not only 10 sa"e the ttees and agJlculture. but to 
prG\-tde the vital nour1shment man nced5to main hts bealth and 
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ratt<>nal wit. Only with remlnera.Uzatlon. MYII John. can the $Oil's 
~ obtatn the nutr1ents they need to ~roduce. lay 
dOWil their bodies. and make the stable C!Ollotdal .bumws vital for 
p131lt5• an•mats, and humans to thrive on as they once dld before 
- dem!Oerallzed the earth. Ulu: most great dl!ICOVCJ1es about 
narure's seercts. John's was made by a cbance observation: ratn 
water running over gravel from a concrete par1t1ng lot a sort of 
milkY Jluld. tbat disappeared Into a pile of rocks 10 produce a 
daJldcllOn or rare proportfons. 

·t ID(Ilt borne enough or tl lhat ttW:~t 10 have a mess of greens 
tor supper.- said John. 1ust from lhat one plant. And there was 
enough left over for three mon: !lervlngs. I mean. lbal v.-as some 
aandeHnn. and It bad execllentta.ste. The next dll)' J looked atOUDCI 
wbcrl: thalgrB\-el was. and J could see tbat the feeder roots. wa:y 
11o1m. bad ends that were white. But bftek on !.be starter root 1 
saw something which l recogntzecl as humus. attached 10 the 
rootS. and that gave me aomcthlng 10 really think about.-

John's wife ushered us to the kitchen table when: sbc had pre 
~ a suppe-r of organle vegetabll'l! and because tbe Agent Or 
ange bas sapped his strength. a meat.loaf for ber husband ·rrs 
ootwhat kind of food you eat: said John. "vegetar1an or meat. 
1be Esldmos bved healthY lives on llsb and blubber. What mat· 
ler.!l 1s that the foods eaten cany forwan1 the protoplasm or the 
llJicr'oolganls grown with 8 natural balance of the clements. 
Man's mtesttnal traCt IS 8 TOOt turned lnslde·ouL The purpose of 
eating food ts to recreate a populaUon of soli organ•sme tn the 
Intestinal uact. Protoplasm from the miCrool'gjl!llsms can then 
be absorbed r1gbt Into the blood.-

It was a novel way to approach one's suppe-r. But on n:Jl~Uon, 
as I! developed. John Hamaker's thesis made more and more 
sense. though nor or the son pTOY1dCid In Biology 1 at HIU'Vard. 
Between mouthfuls of hJs own organic home grown food. John 
Spelled out the substan~ of hiS splr1tually and physically nour
Ishing discovery. one wttb which he hoped 1D cncoumge a healthy 
agl'ICulture In 8 healthy world-pro\1dlng we manage to stave off 
:r CDmlng tee age. All plants. &ntntals. and humans. says John. 

'Con protoplasm. and mlcroorgan151DS are the only llvtng lhlng 
that can make of81¥1k elements. 

1\ie\-er yet succe:ssfully Is described a5 a 
lh-~ substance which fills plants 
and animals. containing all the eompounds tn a mixture of 
SUch minute components that It has ddled analvsJ5 wltb micro· 
"Cope. • 

Surpdstng!y. but tlOl unnaturally. Hamaker'sldeaofpro!oplasrn 
~ wttb that of the tbeoeophtsts. Accon:ilng to Annie Besant. 
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the prana of the Hlndus. an energy from tbe sun that parallels 
but IS different from eJectromagneusm. builds up minerals. Func
tloning lUI the c:ontroiJJng agent In the chemlco-phystologlcaJ 
changes In protoplasm, prana leads to dlffcnmHatlnn. and to the 
build-up of tbe ~'3110us tissues of the bodies of planls, animals, 
and men. 

In the veiled 1.9niuage of The Se<:ret Docllfne, Hel=a Blavatsky 
speaks of prana as Invisible and Bery 1hocs, • whldl supply lhe 
mJcrobes wltll "VVtal c:onstrUCU~ ent'l"gV." enabling them tO build 
the physical cdls. "the siZe or the smallest bactcrtum rela.l1ve to 
that of a ilety' Ufe being as that or an elephant to the tlnlest 
JnfuSI)!1a • 

1be cycle of ure· saJd John "ts really the story of the ~of 
protoplasm as It goes from m1Croorganlsms to all the Ufe .WO.-e 
the SOli. then badl: IntO the soU. That danddJon stalled me toto 
all kinds of new experiments • 

'Saucers all 0\-et" the place: Uke pell1 dtahes In a Jab." said 
An1ta. smiling bene\'OienUy. ·All k1nd8 of lblngs In ·em.· 

John. unperturbed. picked up v.'h~ be'd left oJL ·r arm-ed at 
the Inevitable conciUSlOn. lle\"er taughlln Aggie colleges. that the 
plant was sucldng protoplasm d1rectly out of the microorganismS, 
lem1ng Just the skins behind. f'reab organtsms, nol consumed 
by tbe planl rootS, dehydrate and JOin the bank or fen:ll:lly with 
a1mosroo toss to leaching or erosiOn. Ultlmately.l reallvod, what's 
left ovu 1.8 lhe l1lllklngs of real good healthy humus.· 

The fact21 Ill pn:ctsely wttb PodoUnsky's def:ICJ'IpUon of the gen· 
esl.8 of humus: but the noUon lbat the roots v.-ere c;amtvorously 
devouring the ln&ldes of t.be microbes was arresUng. In 
Podollnsky's case. 1Us rools devoured the entire contents of lhe 
humus Jar, the living wltll tlle dead. 

-rhe ag colleges." saJd Hamaker. ·funded by me cbr:mlcal com
panies. have au along ID5lsted mat rootS cannot absorb anyt:blng 
larger lhan an Jon In solution. mearung Uldr NPK. ruling oullhe 
Ingestion of whole molecules of humus. and lh~fore any advan
lage LO placing organiC addl~ocs ln the soU.-

He waved hl.8 fork for emphasis: "The c.bemlcaJ food taddlstS' 
concepllhal mtneral.s an: taken In by t.be roots only In t.be form 
or Ions, and 1n some unproven way are buJll lnto proteins by 
photosynthesiS. IS fabe. 1be pnnoplasm of the organisms Is sim
ply transfc:rred from me IDlCJ'OOl'ganl.m toto the plant cell to per· 
form the functiOns ~by 1111 nuddc adds.. Each higher fOrm 
of llfe uses the protoplasm tranamltttd up the ladder of Ufe to 
make compoundS spcdflc to Its needs. 

Protoplasm In water b slightly milky and SllglltJy yellow. Both 
dkcrs are probably from Uptds (fatal In a state of colloidal emul-
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siOI'· n.e r~lt Is sllc:ky to the touch.· Reac:hlng fur lbe stde· 
bOI)td. John placed a small jam-Jar on lbe table hll.lf. full of what 
lOOked like nice brown earth. "Put your linger ln that Jar and 
you'll !eel it's sticky. n.ars me protopiMm. It's 1n Brttish Colum
IJIM. glacial gl'aVel dusl. lnstanUy acttvaled by a plnch or good local 
5011 w!tll ItS normal complement of mleroorganJsms, Pullnto the 
ground. It's m.dy to go! I spread ten lOI'lS of It on one-JlJ\h-of.an 
acn< ~· II It had been ftner I'd have only needed about two 
wns. 1be ftner It IS the bigger tbe ~ ll co11ers and tbe more 11 ls 
..-al)able to be chewed up by me mJc:roorgan~SmS. • 

They feed on the minerals of all the miJCed rock Jn tbe top layers 
of 1M earth's crust. plus carbon. water. and the ga:;es and sea 
salts from me aJT, au of whiCh they tum to protoplasm 'llle root 
kLS ftnd the microorganisms and the lrn'l.slble root balrs suck up 
tbh proLOplasm But lhey can only do 50 with fresh mlctoo~
l!!m,, many of wblcb an: prov1ded by lbe casungs of earthwonns 
or b) other la.rger orxantsms whJc.b feed on the dehydrated car· 
~of sman.,.. ones.· 

At 

tlle 
. whJcb ln the food or other m1Crootgan1sms: 

they. and they alone, aax>n:Ung to Hamaker. an: capable of trans
am !log the lnOnr.mlc rock dustlnto the mystmous Jll,1ng proto
plasm: plant roots, sucking In t.hJs basic lngJ"edlent. pass it up 
the ladder of ure. An or1glnal conceit. ll walla for conftrrnauon ln 
lbe balls of SCience, but leaves no doubt lhat plantS mustlngesl 
100re succulent and nourishing sustenance than lbe synthetic 
ChemiCals dlshed up In NPK. 

Slnce no mfcroscoplt' analysis or lhe undetgtound process Js 
as }'t't posSible. IU'l}'Oile's des<:!1pUon Is as plausible as lbe nut. 
Dr Hans Jermy. ?ra:f'~r Emer1lus of Soli Seleooe at &rkeley. 
~ world's aulbor1ty on lhe subject. whom we consulted on the 
pbone, admits mat. atthougb the orthodox term •contact ex 
change• ta restricted lo the cxchan.llC of IOns between soll and 
root. be does not exclude ustng tbe lc:nn "dlffi.tstan" to cover tlle 
llltah of whole molecules, p1'0\lldlng they an: small enough: small. 
.In lhJs context. being a matter of oplnlon. 

Dr. Pat:dda bacbon, of the USDA ln Beli.S\<1lle. Matyland. maln
la!ns Uuu the Sl%e of ~tlble molecules Js Um!ted bv the stze of 
~ JlOreS of the cell membrane to ten 8Jl8$lroms. a ii•ucess w11.
~ In cell cultures In the Ia bora lOT)•. butl\e\u ln U..1ng plants. 
et eve-stnce the 1 940s careful researchers have maintained lbat 

P'ant rootS can absorb much larger molecult'-. Recent research 
abows that thanks to chelatlng components ln humus. plants 
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can capture and Ingest enzymes, honnooes. and coUoldal par
tlcles by means of the gdatlnous muclgel wlllcb they exude. 

Dr. Batgyla nateaver. a petite but fiery supporter of the organiC 
method-who filngle · b.andec11y and successfully fougJlt for the In
troduction Into CaJifomJa's university system of regular courses 
on arganJc agriculture for degree credit and for t.ransfer c:rc:dlt. 
~lnst the most obdurate opposition from university deans sup
ported by the chemical companies- Is categortc:al In her asser
tion lllat root haJnl Ingest large mol~ule!l. and even whale micro· 
organtsms. Quite rc:cenlly. Dr. Ratea\'el' v.-as given an award by 
the [rucrnatJonal Alliance farSusiAinableAgrlculture. not. as the 
speaker puttt. for her brllllant work tn support or org.anJc agn
culture. but ·for the amount ofheUshe ra18ed tn uytngto set the 
record slra.lghL • In \'aJ'IoUS pubUeatlons she bas abown bow the 
ttny slngle-«Ded root ba.lrs of such nltrogen-flxlng legumes as 
c:lo\lers. atr .. ,r, and •-etches. •tnvagtnate" their tips to allow the 
enuyl)(chaons ofRhlzoblum mlc:robes.lnslde the mot. the Rhizo
bium congregate and multiply by l.be mUIJon to flU nodules where 
they ftx nltrogen from the alr for their <Jlll.'ll bendlL for that of 
tbeiT leguminous hosts. and for the 15011 to wlllcb It Is eventuallv 
bequeaihed. • 

An explanation oflhts rematkable pracesa ol ceD Ingestion was 
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~ tn !he December. 1987. Issue or SdPrtt{ftc Amt.'ricwt by 
~ s . a:reucher. In an article on how antrual cells locomote. he 
~ wbatls known as the "cndocytlc cycle" In which a ceD's 
...,.,_ lllembrane Indents Into a pit coated on the Inside wtth 
..- tel11- 1lU5 pit balloons Inward. t.aldng v.1th II the ma1crtal 10 be 
~ted. ls pinChed off 10 form a \'CSICie. moves into the cell and, 
In planiS. n:Jeases Its load olnuUients In Sizes thousands ar times 
~ tban lhe Ions of the NPK solution. Comparalh-ely speak
!Jlll.. the difference Is between Ingesting a mouse and an elephant. 

A ryptca1 baC'tmum 1:. about ten times the s~ of a collmdal 
panldt:: the particle. In tum. may be two or lhn:e hundn:d times 
JarJ!eT !han a smaU protein. which. In tum. Is made or amino 
adds whose molecules an: largl:r by far than IOns. The scaJo: Js 
not peas to watermelon!!. but peu to dinosaurs. 

Nlc.1 yet. as Dr. Rareavo:r potnt.s out.. somewhat !!Cathlngly. the 
d>o:IDical companies. whUe tnslsUng tbal plants can only takr 1n 
lOllS 111 solution. maintain. speaktng out ol the other Side of their 
mQUihS. tbatlarge mo1ecu Jo:s or thetr systemic pesticides can S!IIJ1eo 

bow be ~ed by tho: plant so that anywhere a bug biles the 
plant tl ts bound to dle. No mention Is made or wbat such a btto: 
may do to bumans. 

John paused to butro:r some bread. •tn nature. this Js the only 
way lbal plant root$ feed. After a while, the older pans of the root 
berome coated with the proteinaceous substance of the humus, 
which gradually turns 10 a natural brown. These ceUs beeomo: 
sealed. so aU tbe Intake comes from the tips. which tn the soU 
810W ioward new SllppiJes of microorganisms. J..J. Dutmar, of 
Iowa :State Uni\"C1'111Jy. found that the total length of roots i!Dd 
root ha1rs of a single tye plant was seven thousand mUes. and its 
total surface area. seYI!tl thou&and &q~Jnre reel. The roots alone 
grew more than three mile-s per day In search of microorganisms. 
And only the llnest particles of mixed rock dust can cover the 
pheDOplf'naJ surface area requlrc:d to grow slgnlllcant quantities 
of somethtng so small as a microorganism. And such parddes 
are only a 11ny fradion of the topsail: If they aren't replaced. lhe 
snu wears out, and then tt"s dead • 

John took a mouthful. chewed It de!Jberately. then. pointed to 
htslDOUth. "A lot of the solutlon"s In lhe gJ1ndtng. 1lle sman fanner 
10111 Jnclude very· ftne sand sized parUcles In the sill ~ spreads. 
so the eanbwonn will bave gr11 for his gizzard with wlllcb to gr1nd 
up Slh along ,.1th any organiC matter. Professor EmanuaJ £pstcln 
at the UnJ\'erstty or CaJ1fomta. Dm1S, bas esUmated that plants 
Suck up ftvo: tiDies the blllloo metnc tons of minerals mined o:acb 
Year by man. And the eartbwonn ¢rinds up c.-en more than thaL 
lie's a big operator. and he works cheap. WhUe the worm cleans 
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the roots, he IS grtndlng sUt and old roots to make fresh or~ 
isms which come out of hiS tall to feed the dandeUon root ends 
we faiJ to Rep free carbon Uu'oughou t the topsoil. which &~'-~ : 
l.hat black color. the ~'Onns disappear.- Hewtped hiS moutl!: 
-n Is a reasonable conclusiOn that wtU10ut the carbon for b!s 
energy requirements be just can't do the \\"'Ork of grtndlng. With. 
OUl gnndlng. new ftne sUI Is not !bert! to replace what's ~ 
rerno--ed In the C!I'O~. When the stoCk of protoplasm In the SOil!$ 
gone. growth of C!I'Ops comrs tO an end. With pttcb. "''bk:h IS mostly 
carbon. and wttb rock dust. 1 did countless experiments.-

Anita rearranged the diShes, asking If "''t! cared for Custard 
"'t's made with honey. 'Thee's oevu any sugar In thts house: 

John smfJed. lhen took a more ~ tone. "\\"e can buUd 
enormous per -acre tonnages of protoplasm In the sou In a ''tty 
5bort period of ume. eoough so that the sun ~rgv reaching the 
plant becotnes the only limit LO Its ~'th.. Pboto5ynthesLs way 
up In tbe lea\'es ls stt1l jUSt as essential as IS protoplasm down lit 
the roots. and that's the IJ.mltlnll factor. Whereas record crops 
have usually b«n produced by the use of large amounts of 
cumpusre:d manure tO produce the org.uusms. such reoord crops 
can now be grown on ew:ry acre of land by using rock dust wllh 
some caroon.-

John estimated tbat the nauonal average ytelds In fifteen years 
could run about three Umes what they an: at present. Protein 
content of grains, the lnd.lcator of health-gMng potential. could 
run rwo to three Umes the present protein Ogun:s. 

Despite hls warnings of lnlpendtng doom. the creaU•-e fanner 
In hlm was still sanguine about the wondC.Il!l we could perfurm 
w!thbls solution. "When we ha\'C rebuilt our soli ferUllty to elgb· 
teen Inches In depl11," he mulled, looking eastward at. the bare 
Wlnuy landscape. ·the Mississippi Rl\'er wt1.1 ba•-e an even llow of 
silt free water all year round. Annual Ooodlng tn the lower MIS· 
sLssJppl \'alley wtl.l cease Und~ound aquifers wt11 agatn load 
up with water.· 

The bottleneck to enacu.ng HamaRI"'S •1slon remained a Jack 
of grtnc:ters. Hl.s soluUon &wallS a wider manu1llcture and diStri
bution of the&c: patented dc:W:es, ewer access to the bottomless 
pll. of glacial gravel. and the eventual cooperation of the v.wld's 
aJr farces to help spread the dust In a do !t-or die progJ'a!!! to 
~ . If enough lCeeS an: planted and fed 

and a stop ls put tO the decimatiOn of the great rain"' 
forests, lllere may sUD be a chance. says Hamaker. file man's best 
fi1eods. the tnes. to suc.k up excess C02 from the atmospbt= 
and postpone the ad\'t!Dl of an Ice age long enough for scientific 
minds and en!Jgllt=ed lq1Slators to come up with a means for 

DuJI"' Lilt 1!17 

enl.ly avoldtnll such diSIIlJler. 
~ ~- of any commercial gnndera lhat are suitable for 

'1 d<dl taiJlltlOO on the farm: said John. -rhe motors an: too 
~ ln'l wttinl!.. They are too costly: and the power and matn 
~for~ art too blgJI. 1 would~ !bat a ten horsepower 
~enance '"'-en Jess. would lAke care or most requlren:lmts. Bill 
~·< ":;, ~ to take go"ernment sponsored programs on a aD ........ . 
~hbiiSL~ 
..,_.\vorld War u we lea.med to build Liberty shlps as fast as we 
~~ems. Now. If we don't act soon. we're! going to ba•-e tnmger 
aD fl\'f!T tht "''Orld. on the broadest scale. together wl1ll a crisis In 
JJldJical care. catastrophlc flooding. food riots. and revolt at the 

or tn tile streets. l\&lllJlSt a system whlch. lor profit. substl
:: 11e5 for truth and generates national leadushlp you can't 
dbttJlgU!Sb &om the Mafia." 

He Slg)led . hiS last mouthful of meatloaf as cbUied as hls prog-
11015l5 for the future. -eon~ could take actiOn." he saki wea
flh•. ·sut tbey w1ll only do so when Uley reallzie they're threatened 
wtih Jxnpendlng death. By then It may be just too late. To get 
tbeal of!' their duffs we must. each of us. prt!\'all upon our con· 
~tO act. and act lmn:tedlately. It IS still In our bands, and 
the :Job can sUU be done.· 

I 



Chapter 16 

LIFE AND DEATH 

IN THE FOREST 

AJ. the beginning of the 1980s. the leading 
German weekly newa ma,<t;ndne, Del' SpiegeL rang the lltstpubllc 
alarm bcll warnlng that all over Europe forest trees were dying. 
sbeddJng their dedduous lea•u or drooping thetr sharp needle 
clusw-s 1Jke soggy rope ends. 

Only a r~ ectologtcally·aware speclall8ts. such as Huben 
\Velru:lerl. soon LO become president of the Bund Fucr Umwell 
und Nami"Scllutz (Lea,gUe for the ProtectiOn of the Environment 
and Nature). had been trytng. for over a decade. to arouse pubUc 
conscioUSness LOan Issue whlcll. by 1984. Munich's forestry pro· 
lessor Dr. Perer&.huettcould charactertze 116 possibly the •great.est 
ecological catastrophe.· A few alert ownus of large expanses of 
for~l. whose own survival depends on the health of thetr uees. 
called for action. Among the linn Wll6 Hermann Gral Hatz!eldt
WUdenburg. a dashing and hand5ome owner of eltt£ruil\-e forest 
lands on the banks or the Slc:g River In Germany's Rhelnpfalz 
pi'0\1na:. 

An economlSt t:ra1ned In the unh'eJ'51lleS of Princeton ln the 
Unlk.d States. Ibadan In Nlgerta. and Ba.sel tn Switzerland. 
Hai%feldt spent lime 1n the late 1960s work1rllt as a Ford Founda
tiOn staffer tn1llalland. But as most of b18 re-rmue comes froDl 
bls forests In Germany. he returned there In 1970 to take care of 
blseslate. 

To Hanfrldt's ~t. there seenled 10 be no one In Qet"-
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many responsible for the lldmlntsuauon of forests at the federal 
la'el of1he Republic, nor a.c:ado:nJcally for lhetr study 1n unlversl
ues and research lnstltutes. nor commercially for lbe1r roanag~
ment as a p~ source of Income. No one seemed to have rous
teted sulllctent ooncem to ~ the manv dlmenslons of the 
mystenous new alllictJon that was tald.ng on the aspect of a syl
"lln holocaust. 

In 1981. as the young owner of Schloss Schoensleln and Us 
5Urraundlnl1, woodlands, Hatzf"eldt took II upon himself to call a 
meeting ln the dty of Ka.Jserslautem. to whJcb he Invited a .score 
or expcns concerned \1/llh forestry to dlscusa what was bCJng called 
tbe Wa.fdsrtrl>en crt!lls, or "death of the fortst. • 

Hatzfeldt and Ills rolleagues were t:ry1ng LO establish a clear 
t'OililectJoo between !.he now baldly e-.1dent \\ aldsterben and tis 
~ underlytng causes. the poUuuon or the atmosphere with 

dioXIde and actd rain, the dJreet result of the ever -lncreas
ll~R. indUl>tJ1al use of fossil fuels for power that appeared 1o be 
~the same k1nd of havoc: In European forests as Jt was 1n 

~1..-opospbere m-r:r the Sahara Desert. 
~982. ln U!e German ~raJ Republic alone. well mw a 
lllll aa-t'!.. or a Rhode Island size tnct of llfleeo hundred square 
~ of forested lands were tn VIU10us 'ltages oi Illness. Euro-

·born.Amertcans ~ 10 \>lslt thetr birthplaces were ID061 
~ked by the dlsease-atuaed depredation. ·when t.-bfgh 

··y physiologist and blstortan or ~-cbolog.v. Dr. Josef 
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Brozek. viSited hl.s boyhood playgJ"Ouod. Zalchny Rokle. !Hare's 
Gorge). near the Uttle Boberntan 10\\'n or l'llll<le in tbe Sleny (stone) 
Mountains along the Polish border. be found that e--ery one or the 
trees in that three.quaner-mlle-long almost c:anyOn Uke ''alley 
were as smne dead as If t.hey had been burned tn a forest llre. Yet 
in his natn-e count:ry. Brozek could Rod no oflldal wl.lllng to talk 
about the Impending doom 

The nightmare or formerly forested h11ls and mountatns be
mmlng devoid or crces. ,.1Jd anlln<m. and t\-c:n slnj!lng birds. was 
so 0\~ that the data had to be kept from llle Czedl 
people by lhelr leaders as It had been In l'llland. other East Euro
pean countries. and. untll the new tum toward "candidness" lnl
tlated bY Soviet Party ChaJ.rman Gorbacbev. In the So\1et Union. 

St.atlslical facts on the Czlecb syl\'an dl.sa.ster. m-c:.aled by Dr. 
Wolf Ochslles of the West Ocnnan lnst1tute for East European 
and IntematJona1 A1Ialrs after careful dJg1ng. Wustrated bow dire 
condtt1(!ns had become. Of all taxQnomiC I!J'OUp6 of fauna. 60 per · 
cent or amphibianS. 35 percent of rnammal:s. and 30 percent or 
reptlles. birds. and fish v.-ere feared ~ With extinction 
Almost all the partrtdges ln the counuy were \'3nlshlng. along 
wlih 80 pet cent of the once·abundant bares and nearly ball the 
pheasants 

Ochslles quoted an a:n:lcle from the Cennan newspaper Die Well 
{July 20. 1984) clea.Ung With a fad· finding Vl.slt to Czlecbo51ovalda 
by Austnan govunment runc:tlonar1es. one of wham rematked In 

o ... of tho......W. 111 ._,.. ... Oml>Mr 'lim: cJo:, II>< r ....... • (1'11Pbllw 
AmnhardoliiJll<el 

w ... nd lli:.U. in·~ '-<1 101 
~tuDe= -nus foi"CSt IS no longer 4ytng. It Is a.lready dead!" 
~ otner WOO(IIands. the funcUonary conUnued: "The ttnpn:sslan 
01 all of u s was devastating. with forests looldng like sylvan cem· 
~es. not green. but gray. brawn. or reddish In color. and com
:.,.,..1\' lifeless. all dcerandwlkl boar non-existent and not a single 
:;d~! No one would believe It unless U1ey could ~ 1t for 
~: bow. for Instance. mile upon mile or stands or sev
emY-ID a hundred-year-old trees now resemble fan:st.s of tele-

. poles'" 
~l!dng to maintain the momentum started by the ftrst 
Km.,..rslautenl confe.encc. Hatzfeldt called a second one In lhe 
sprtng of 1983. Flatzfckli lntroduced the semt!l!U' by quest1on1ng 
.,met.ber the woods could be S3\'td with fOI"CStry practices atone. 
coommtng that foresters could only treat symptams but not lhe 
pnmc- ca\15CS. -we are between Scylla and Cbarybdls; said 
Ha•zfeldt. "and we bave UUle hope. but we cannot gl\<'t up the 
5UUP· C'\--m with lltUe scope tn whlcb to Ond a 50lutkm. • 

And 1ndced be could ace Uttle scope In what amounted to a web 
nr con.llfctln.lt explanations for lhe dl.sa5ter. or e>'tJl allegaUons 
that It dJd not exiSt. 

Because of his personal preoecupallon wttb publlc actM11es on 
behalf of his forest&' looming demise. and his constant penpa
trl!C lra\'ds. Hemumn Graf Hatzfeldt was a ban:! man to meet. 
Wllffl flnally caug)lt up with tn the lobby of Frankfurt's Hesstscher 
Hof. be walked up dressed as lfhe had just come from a day-long 
tramp on same wild moor. tn l'armer's brogans, rough whitish
green cord pants Md tattered woolly aweater over a wblte sb1rt 
from whose co1Jar bOlowed a colorful aUk foulard. 
Thick~~~ gave him a scholarly mien. A eUgbl limp. due to a 

back Injury. gave the Impression of a cross between an anctenl 
German Rftterrewmcd from a campaign and an and-buslness
suJt Utvtn:ulmental aetivt!lt. 

At an l tallan restaurant around the comer Hatzf'eldl. outlln~ 
the CillliJlal8n be had mounted over stx years to arouse Oenuan 
Pllbllc opln1on to the devastation It faced wtth the demt.se of lLs 
WOOds. A constant traveler. he bad just returned from a trip to 
l'nland to discuss "'1th foresters what was happening In their land. 

·1 went to Poland.· said Hatzf'eldt. ·to ha>-c: a pen10nallook at a 
~ whlcb. due to Its a'1d urge for more and more Industry. 
~ the drecls caused by the factor1es It spawned onto 

!IUrt'oundlng nature. Even our attnosl hopeless sttual.!M does noi 
lo'ttlllai.Cb whatts taldng place In parts of Poland and neighbor
~ CuchoslovaJda Poland's ever opUmtsdc natlonal anthem. 
~ Pol.slm Nie Zgtnelta' (.Poland Has Not Yet Perlsbed'). may 
sun pt'O\.-e ratse. not In the ac:nse of human poltUCs. but becau~ 
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of Its callous atulude toward the effects of the so-called bc!ndlts 
of Industry on Its focest..s. 111e trees In Polska no longer take a 
deQ!de m cUe. they die In a couple of yean~!" 

On the way to vtalt HatJ:fddt's estates In the Sleg Rl\'l:r Valley 
as our train pullC!d IntO the stauon at \VIssen In dle ''lllley of dlc 
Sleglarul right bank n:glon or the Rhine. 8Ued wtdl 6JI!Oidng ln
dusiiy that had pUed up cm:r the centur1es eoormouslliii\JlltaJmo 
of slag. the problem or pollution was e-1dent enough. But 
Hai%feldt's Schloss Schoenstc!n (BeauUful Rock! 00..-en:d snb!fmrlv 
0\.'tt tbe banks of dle Sleg Rivet, surrounded b:v SUII beautifUl 
woods wtth centenar1an oaks. 'lbere we "'Cl'l: met by Halzfddi's 
aSSOdate, Okter Oeumllng. who explained In perfect English that 
he had been IJvtng tn Oregon for almost a decade unUl he had 
recen-ed an urgent call from his 61end Ha1xfeldt. to come back to 
Germany to help 5a\'e tbe woods. a n:qucst wtth which he had 
!mnvodJarely complied 

In a four wb«l-drt\'e Land Ro-'et he c:bauffewed us up Into a 
q&tracloffon:st&c\'e:nal tolles~ Scblo6s Scboenstdn_ Snak 
lng through a deep "''OOd o( dyt.ng beeehes. he Indicated tbe ones 
on the left were mere adolescents of 30 10 40 years. the ones on 
the dghtjUSt mat\lrlnst at U50 10 180 "AJ. this relatl\"dy law alti
rude. • saJd Deumllll,lt. dejectedly shaking his bmd. "deciduous 
trees, Uke these ~ecbes. are already as badly affected by 
Waldsterben as the e"ergreens. It Is the same all ovt:r Germany 
ln the northern and middle reaches of the Fedttal Republic. a 
third or our beeches. maples. oak.. and ash have the disease. It's 
oot quite as bad for our eo to eo year old spruedl, all of wblch 
are affecled, butlll.s a ghastly enoug)l oul.look, nonetheless. Arui 
It disposes of a crowd of optimiSts who an: \IOCiferously claiming 
that a perfect soluUon would be to replace the dying oonl!ers w1th 
hardwoods.-

Jumping ou l of the Land Rover. Deuml.lng walked o~w to the 
edge of the mad to eut a spruce boug)l from a slck tree and an
other from a tree as yel unaffected With Waldsterben. or at least 
not appear1114 to be. 

"See, hen:.· be saJd. polnUng hls glo\-ed llnger. -on this bealdly 
bougb the growth l!o symmetrical and there are neecUes growtng 
out all along the central branch: you can clmd)· make ow the 
annual growth by counting the segJDents. But on tbJs sick one, 
then: an: no needles on the central branch. You wUJ note Ullie 
abnormally em~ $hoOts, called odVE'JUi&t.ls budding. when: 
tilley• shouldn't be emetgtng. ln biology adverliiUOUS means 'ap
pearing In an unusual place or In an Irregular or sporadic man
ner.· tn German It's more hearll'mdlngly called~- or 'arud
ety growth.' a term that c:onclSI'ly Ulustrates c.bal a tree Is doing 

l.llnllll ~lh hlth< fotm 203 
tl)e1.b1l18 abnortnalln an attempt to IIIWt lib own llie. F'lr& coven 

;:.1 out stJCh growth from their trunks, which doesn't help~
csuse DJOSl of the 0rs In Austt1a and Germany an: already dead. 
'!be .mue llr Is extinct.· 

ae Ibm\' away the healthy branch and concentrated on the 
,1ek one: "For a ure tbJs old. the needles sbould be much longer. 
LOOk ~wtVmeasly they arel They should be at least twice as long. 
And were are many other symptoms you could look far. You could 
Jlnd..ameon e-~ branch of this tree, even on apparently healthy 
~ If you look close enough. It's as &1gbtentng as lf you 
~ to find ]llmples or rashes break1ng out all 0\-er your body.· 

AS we ~ beck down 10 Schloss Scboensteln ()«oumllng said 
..m1v: "The whole problem IS u Lllomy as any spruce needle: It's 
eniDeshed not only In scemlng}y endless 5c:lentlllc debate. but In 
a pollllcal mazr worthy or Ma~'dll. To offer an eventual solu
tion. whether lime. or roc:k dusL or somet.blng else. wUJ be 10 
atU'llci saii"SStten In droves. The chemiCal COmpanieS won't be left 
at tbe 5UlJ"llng gate. and wben 1/tey stage lhelr sales act. tbey1l 
~ reco omnend that forest owners COllet lhelr bets by mlxlng a 
'fiU1e'ty of products together. and In terms ofproftt, the mon: the 
1Dt!1'J11:r. l'msurpr1sed they haven't already got to lt tn your coun
ll'y, where the trees are dytng. not quite as fastu they an: here. 
bot almcst. In the Smoldes your haiMm are gotng. and In New 
England your precious sugar maples wUl soon be gone.· 

He Sighed and bmug)lllhe ear to a stop In the counyard of the 
castle. "lt'sjusillke the sltuatJon With American f'armers. 'I'hey're 
mru.~ being fr1ghtened by chemical salesmen with the threat 
that if they abandon the use of what amouots to a whole medl
ane cabinet of chemical products, and tum to a more wholesome 
way cf treating ilietr land. they riS.k going broke, whlcb they are 
doing anyhowt It's a crud system deslglled to keep them poma
nemly on tenterhooks. There seems i.o be no aolutJ<m. • 

But asolutlon then: was. and not far away, near the UtUe Aus
trian vtlla,ge of Grtms1ng on the Danu~·s nve gauche. just down 
frnm the 1'1\.'mne dty of Melk. domlnnted by Its huge Benedictine 
monastery. now a boanilng acllool for boys. It was a solu1llm 10 
Vlndlcale both Hamaker and Hensel 'l'bere. In the summer of 
1980. Rudoti'Schlndde. a manufac-turer of One veneers. realized. 
l!ke hundreds of bther European focest.er5. that somWI.lng sinis-
ter -..as happening tn the nearly one liq\lare mile of bllly forest he 
OWns outside Grlmslng. 

As perplexed and worrted as Deumllng. and little J"M!Itzlng he 
1I'Duld make a dlscove:Jy that could go a long way toward the solu 
Uon that '\\'llS evading the acadmtk fnltemlty. Schindel~ decldt:d 
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to build ~ ldlomelen! of logging roads through some woods b,: 
had boughllbat WI!1"C: 11<!\-erely afDlcteri \\1.tb WaldsU!I"ben. As h.: 
began to eJ<Cavate ITiliW1a1 for w road beds dgbt out of the ~ 
of a small f'orested mountain. the derived substance turned out 
to be a crumbly muldcolored. metamorphic rock. geologlca.Uy 
!mown as J)a/TJlllle(ss. In deposus wblcll Schtnde!t: figured mJglu 
total tbree mllllon tollS. 

to exlslen<:e !'or more lllan tv.'O buodred years, tbe area bad 
once been ()()\,ned by an ocean so okl !bat no living organ!Stns, 
large or mlero5cop1Cally small. lnbabtted 11 to le3'-e liossUn•n13fO$ 
to r.he sediment. which ulumatdy turned Into rock. During tb~ 
road c:onstructlon. a cena1n portiOn of thl5 parngnetss was ~· 
duced to powder b,\'the beavy equipment and blown by bJgb sum 
mer ·winds to parl5 of the forest adjacent to tbe mads. JUS( lOur 
weeks later. w spru~ In these areas. •ilose needles bad bern 
growing lnCRaslngly yellow. a sure sign of WaldslL'J"ben, -.-e turn

Ing back to a radiant dark geen. The total area of recovenng 
trees exwxled mw some thirteen acres. During the next four 
years. new growth on the ueated trees looked better and better. 

Because of the particular susc:eptlbUJt;y t:O 1M Walds~syn
drome of ftrs and spnJCe5-f\QW decimated by the millJons-at
tenilon In Germany. Wte SCblndele's In Austria. has focused on 
tbese e-'elgreeos. 

To see for ourselves what Schtndele had ac:c:ompllshed-and 
could demonstrate-we took a train to Melk In mid-November 
1985. 'Ih~ \\-e -.-e met at lhe station by Marta F'elsenreJ.ch. 
Ph.D .. a dynamic ~ em1nmmental actMsl. who owns a 
large organic herb garden twenty miles from VIenna and has or
ganized a campalgn tQ save forests throughout Europe's German-
5peaklng re&~on. She tnlroduced us to our boeL dressed appr~ 
pdMely In !be forest ~n of a Stynan woodsman. Over lunch at 
tbe Gasthqf tn the town's ccntrnl square Schlndele told us tbl" 
sa.ga of his 15tlccess to brtng!ng trees back to life wllh rock dust. 
adding. w11h convtctlOn. that he belle\o"es !bat by Ingesting web 
Gesr:etnsmehl e'\"m 3lllmals and humans can re&3ln thetr health. 
Stroking hl5 salt-and-pepper hair. he d.'llmed that by Imbibing 
twO teaspoons of the dust t:VnY day he had managed to turn Ills 
snow·wbite locks back 10 gray, a clalmconflnned byvadousnews
paper cllpptng.s. whlcb showed htm before and aller. 

Tb see what tbe dust bad done for hJs t.rees. we set fonh 1n 
Schindde's 380 SE Mercedes to cllmb bJ&h up totO his forest 
property. 0\"CT lii"Ound covered wttb a foot of fre5h snow. stopping 
m put on chains when w narrow road grew 50 steep l.bc wheels 
spun ominously close 10 a vertJcaJ aby8S 

Progressing through trees bun& With dattUng wbJteness. as tf 

~ ~.duultxd !'!' lh<o.n-J 
g l o:l-~ .......... al,_ 

-ai,Uduot. 

to a huge. endless Chrlsunas card. Schlndele pointed towards 
5JOIDie hand...,me beeches with slate-~ tmnlts and )"ellow1ng 
copper-colored le~ still c:IJnglng to lhetr branchea. "Dedduous 
trees. !In beeches. are also being affected au over by Waldsterben. 
Bullt's Intriguing that In my forest mn.ny of them are beglonlng 
to 1leep tbelr lea~ much longer toto the season !ban before:. 
now that they have had !be benefit of rock dust.· At a curve In the 
mad we stopped to look down a slope to where baby spruoes were 
grOWing bealthUy. elght to ten feet blgh. two to three tlrnes taller. 
Schlndele aplalned, !ban bad lhey not profited from lhe rock 
dust !ha l bad fallen on tbem ·as from the hand of God I" Further 
down the slope. tbelr shorter. stcldler counterparts had received 
no dust. 

"How long.· we asked, ·can the European forests survM:. w1tb 
no real help. rl1h.er from rock dust or some other agent?" 

The answer he shot back was ominOus. "About fh-e years. Ten 
Bllhe tnOSL" 

l'roceedtng "downb!U. • Scblndele provided more gruesome de
lalls.: "Evc:rgJ"en~S nonna1ly bold their ne«<les seven years befOte 
ciropptng lbem ulmake way for new growtb Trees that ha~-e ben
dlted from Gesreinsmeh1 now hold t.helt lelnu for almost ~ 
Jears: but those affected by \.\.'aldsterben are dropping them wtlh!n 
two 1:0 four years.· 

To see-more mdetl« of the efficiency of Gesieinsmehlln other 
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parts of Austria we •Wted a l)rrolt'anagnmoruJst~r. ~ 
Abermann. lndepcndcntly or Sc:h!nrteJc. be had made some e.r. 
perlmems with Gesrdnsmc!hL this lime ground from rock ~ 
from a quany In the "!Yrolean skl· reson village of Kitzbtlehl In 
11Ul6bruck"s Grauer Baer hotel. Abermann. a lean. gaylng. fit 
looking man of Corty two. -.1tb pale·blue piercing eyes. and the 
sdl' assurance that oomea "-'ith hlgb Jnrrn~gence. moU~-atlon. and 
the joy of cause~rtenled work. oiTered to show us unequivOCal 
proof of the dust's effecUvene.ss. 

Trudging through deep snow mto the Matzen Nai.urschutz. or 
Nature Reserve. halfway between Innsbruclt and K1t%bOehl 
Alxnnannexplatned that one of the reasons ground-up rock rron; 
QUal'11eS had PfU'-ed d!Mppo!nt!ng In lbt: past was that the dust 
had not been ground ftne enough ro be easily a•-allabte to the 
plants-or. In Hamaker's terms. to the m.la'oorganlsms. 1b!s: 
saJd .Abennann. "permitted the chonlcal Jndusb1cs to proclaim 
that rock-dern-ed materials are useless 1n agrteult.u.re." 

But In 1980 Abermann met the owner of a KltzbOehl ston~ 
quarry and gmveJ works who had been turning out gravel from a 
basa!Uc stone known as diabase since World War U 

The crushed rock, extremely resistant to crumbling. and thus 
to detmoratJon. was used mall')ly far ra!Jway track beds. rn the 
process of crusblng. a great deal of appaTeDtly • •seless dust effio. 
reseed as a by-product. useless that Is. until the quarry owner 
noticed that brmers would oome tohls works to truck It away for 
free and apply ll to tbetr lands In quaruttles of about one thou· 
sand tons a year. 

The quanyownerdonated 10 Abermannm-en.ty-n-..-e tons of this 
stone Oour. a 5lngle kilo of whJch could oover an esUmated 2,600 
square meters. ·on &grlcultuml cropland." sald.Abermann. "tbe 
trick Is to mJx the dust With dr1ed cow-manure from which the 
dust appears to remcM: the odor. prm1d1ng the soU wtth o~ 
as weD as rnlneml fertlJJzcr. In the fomlts It seems 10 do the triclc 
by ltsell." 

About half a mile up Into the SllenOY woodS.. Abecmann caugllt 
his breath. aod saJd with a sly gJ1n: '1 thought we'd have no re
sults whal:SOe\"er 10 show off before at least two years had gone 
by. But when-we dutifully broatlca!!! the dust by band not jUSt 
around the trees themselves, but over this whole area. ro treat 
every square meter of soU. to my amazcmeru:. lh'1:! months later 1 
could see the little trees burgeoning With new healthy explosiVe 
growtbl" 

PolnUng to a stand of spruce 0\'el' one hundred feet tall. whose 
branches lndJcated they were already half dead. Abermann added: 
'It's a bit dtfficull to pboto documc:m the changes bcaw~ w 

ACrononlll! ..,_ ~ Alxn"""" 1D on ,.,_lnlln Sohrt Raoc:n\! _,-laaol>utlL 

~ b> 0 1m I CUHU!oi 'i!1lh tiJt U>< u/ nd, tbllil 

trunks~trebarealmosthalfway up. and Lhcgreeneryts~ up m 
Lhe alt. maccess!ble. except ruaybe by helicopter. But you can 
c:a&llv spot changes for the good l.f you look In this clump of young 
spruces.· 
~ ne:a. toone ol'tbem. about as tall as hlmsel(. Abennann 
~ on enthusta:stlcally: -aefore I started expertmenttng wttb 
UW. little t:rtt lt had no ocedles at aU. The whole abol.-e ground 
JlOrUon seemed stone dead. 'Olen It was treated with Oesrefnsmehl 
ai\(J It didn't dle. lts needles regrew. •-ery coplously. u you can 
k1!' What we've demonstrated on a few treeS can easily be re
~ed on mliJlons of them. e--en hu:ndreds of mUllnns. whereas 
au the voung trees which were planted here In rc:forestaUon ef 
fOrts dkd before we began our expertmenta.tlon. You should alao 
know lhat the pollutants m this area are loaded wtth copper and 
Clldmtum. hlgbly mx1c to the soil. and that the trees recO\-ered 
~spite the fact that there: was no abatement In the cadmtum 
tmtee1on · 
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BlddLng us Co !Jaw tum 0\'eT to another batch of spruces tle>tt 

a ~ larch, Abermrum pol.nted tO one or the t:nmks· lo 
looking at the spactl'\ll on the lrunk between the vertlcally-~ 
series of branches you can easUy see where these spmcc:s atopPI!d 
growing. then. alter treaanenl with rock dust. put out ~ 
four feet of new upward growth each ..-ear for ~ years. It~ 
fantastlc, • he exclalmed. raising his bands as l£ 1.0 dlsbeltef. -ltlll8 

lions upon mllllons of Schil.Ungs ha•-e been spent by our fed~ 
arul provtndal authortttes to refore'-1. areas dying of WilJdslerben, 
yelmost of the lle90 ly plantrd tree<.. so canfuiJy put Into the gt'OUQd 

at such experl!le. have all died . Now a-en the local foresttt ~ 
beginning to say that by uSing my rock dust there l:i no ~ 
need tO plant yo~ trees: lbanks to tbe dust's dTee!s pletlv ar 
new ones are growtng spontaneouslY from seed.· · 

Asked what the eJl'ecttve dl££erenc:t! would be between dust 
ground from Scb.lndele's ~ and the diAbase quan1ed 1n 
Klt:tbOehl. Abennann replted: "Not much! If. and "'ilen. the Idea 
of using masstve amounts of Oestetnsmebl 1.s adopted 1.0 ofllclaJ 
ctrcles, It wW be of no real Importance whether Ills ground from 
parsgnelSS. diabase, basalt, porphyry or Ct!rtaLo other rocks. ~ 
cause all of them produce dust that works 111 similar ways. 1be 
only problem J.s to get the Gestetnsmehladopted 111 offiCial drdes. 
and for that. one needs a qeat push. most likely from on high.· 

When we came to parting, tills wan of heart lightened a steely 
grip. and saJd with a smJle: • JawohL my friends. tt will take an 
evangeltst's fe.rvor to bring about the requ.1.re<1 Change 1n t.lllnk
l.ng." 

By the end of l987. Schlndele had buUt wbat be o:a11s the world's 
largest mill for grtndUig Ocstetnsrrw/11. which he exports aU 0\W 

tile world. for treatment of both forest and agrtcutturaJ Land. aru1 
for addition to human diets. Potnung to hls own darkening baJr. 
Schlndele recommended a dally Intake of two spoonfuls of fl:ndy 
ground rock dust. explalnlng that Ita hlgh content of blllca. alu
minum. potassium, Iron, magnesium. and other trace elements 
are essenuaJ to health. that vitamins taken 1n the form of supple
ments are witlwut effect unless tnlCe elements are pt0\1ded wltb 
them as co-facrors. 

News of bJ.s remarltabte rock dust was soon spread by radlo. 
te1evts1on. and tile press. With the re5Ult that so many customers 
ntmed up In front of Schlndde'" plant that there "'~ liDes of 
cars sa-era! k11orneteB tong, SchJndcle even cialml'd lha.t. as a 
result oC bJ.s sales of rock dUSt to the genc.rnl pubUc as a bealth
g!vtug dletaJy addiUYe. Pharmacists reponed tbat In parts of Ger
many drug sales ~ off as much as 40 pereent. Reaction from 
the pha.rmaceutlcal tnduwy. as m.lght have been expected, was 

ltd..,., bcq "P"'..Uinlm •,.. to~ o ~ -lllllllolriL lPholo I>!' Sol 
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rapid arul deadlY 
Accorc1JnJ!, to Sctundele's unconfl.nnable esUmate. millions or 

dollars were spent on a media campaign to c1a1m there were dd
eteOous amounts of chrome and cobalt In Scblndde's producL 
1br .rb>ults were a cut back In his sales or rock dust and a prohl 
bltJon by the Federal Republic against distributing It In Germany 
fOr btnnall consumption. And so artt.flclally Incited were the good 
people or Crlmslng against Lhe rock dust UJC:y petitioned the au
thorttle.s to prevent Sch.lndele from parading bls dusty. nol.sy 
trucks lhrougll their clean and quiet town. This cost Scblndele 
the trouble and expense of a new road to bypa.ssthe town. But be 
was lucky cnougll to obtain registration for b1s dust as a ~mineral 
rtleta:Jy supplement"ln aoo1.her European Common Market coun
ay and this enabled lllm to sell llln all patUclpaUng countrtes. 

When the UnJvers!tv of VIenna found that Schlndele's product 
worked against radloiu:ttvtty- dalm confirmed by a Soviet ln
SUinte for atomlc physics In the Ukraine-the So\1ets sent a truck 
to p1ck up two thousand ~ of b1s Gestclttsmehl. Analysis 
Ullder a mJcropolartscOpe fl:\-ealed an altrratlon In the molecular 
and atomJc la:ttlce which had an effect on tonlzed radloacth-e par 
lkles taken Into the bod¥. 

Tbts led plant sdenttat Or Oernot Graefe. In Austrta·s 
Burgenland province near the Hungartan border. to add 
Scb•ndele's rock dust to an org;uliCally p~ produc:the has 
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~ 0\'er the past t.en ~ from tons of ~due that follow 
grape barv1:st.s. \\'lth It he was able to brtng large sterile acreages 
back to fenlllty. He therefore d~"e!oped a homeopathically dosed 
spray-a ldnd of ethertc humus as he calls lt -which. distributed 
onto the surface of polluted ponds and lak.e5. has been found to 
brtng water back to lUI formerly prtsUne COl'ldltlon. Even more 
remarkably. he claims It can be Injected lllto ro)llngntornJng fogs 
to be carrtc:d for kllomete~en hun~ds of kilometers
through forests where, oomlng lnt.o contact with tree leaves and 
needles and, via the soli, wtth roots. It holds promiSe of resuscl· 
taUng vast tracts of a.Ollcted woods. 

The still Invisible and llltanglble poslU\'1: effects of the spray 
ha'\-e thus far been objectified only througl1measurementsmade 
by dowsing wtlh a pendulum t.o superaenalbly reveal data unat· 
t.alnable by nOinllal human senses. Still considered by onbodol< 
scienCe as mumbo-Jumbo. I! not oultlgbt cbarlaumry. the an of 
dowsing has nevertheless been ''eJY suttessfully employed as a 
diagnostic tool Aubrey Westlake. M.O .. an English ph)'51dan wbo 
used 11 ~- stated a)~ before b1s death at ninety-two: 
'I beUe--e thai the redlsco\-el)' of the dov-'$lng faculty Is not form· 
ltDUS but has been \'OUchsafc:d to US by pi'0\1den~ to enable US 
w ooprwtth !be difficult and dangerous stage of human dc\-elop 
ment tbaL Ilea Immediately ahead. For U gives Indirect a<:CCS$ to a 
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~stble Wl)l'ld. tble< extending our ltWareness and .knowl
~ 111e faculty should be regarded as a special and peculiar 

· halfwaY !)etween our ordinary pbyslcal senses. wblcb ap 
:;ero;e~ l.he material world. and our lo-be-developed future oc· 
~It senses- whiCh In due oourse •1U apprehend the supersenslble 
cu ~·-k,. wtrld .,., ........ J. 

"Whr not admit; suggests Plem: Lehmann. a Swiss nuclear 
en~:-fneer turned envl:r'unalenWlt. "thai a oomprebenslve sden· 
uJk lJl)(lentandlng oi all the phenomena lnvoh'ed 1s completely. 
pest>aP" rorever. beyOnd our reach. and then go Oil to spread finely 
ilrouod rock dust.-

'Ole or1glrl.aJ rock subsllllltt-Lchmann propostS-may have 
completely different properties when ground One:. jUSL as glass. 
-orbk:heeenlS mtlrdylncrt In the form ofboltlesorwtndow panes . 
..-ben ground to fine colloidal dust can cause originally neutral 
water w become aDtahne. 

NtboUgll dt'SCJ1blng 1M action of rock du"t as catalytic for life 
pauce 56Ci would be rejected as non· sclcnutlc by purists. l..ehmatm 
maintains that It IS ~ly sulllclent 10 jusllfy spreading stone 
dUSt without funber sclmUII<: legltlmtzauon. Tb do thiS would be 
to act on the Hamaker '1\lea,.-er bunch that Important elements 
an: mlsS:lng In the soU nrul 10 try to make them ava!lablc agatn. 
"Once the du5t bas been s pread. tt Will be nature that lakes 0\-er 
and i;lill.~ us by her reaction whetber or not she accepts our offer· 
IDg.. 

Research durtng the decade from 1985 to 1995 In Ocrmany. 
Austna. and SWl=rland began t.o contradict the dootrulday fears 
of the c:xpe:rts of the 19aos as ~u as tl\etr claim that a1r pollution 
was the leadlt\g cause ortorest decline In cent.raJ Europe. A series 
of annual repqrts In the fonner Federal Republlc of Oennany be· 
~ 1984 and 1992 faUed to show tbe predicted s teep rtse In 
tbc degree of damage that had occurred In the 19805. figures 
that refuted tb,e theory that aold rain Is the primary cause of 
Wa.ldsterben. Silver ftr In the Black Forest. wblch bad bern pre
dicted 10 die W1tbln len years. falled 10 do ao. ibere was. bowcver. 
an ln\'eJ'Slon of the proportion of damage between hardwoods and 
COnifers slxJwtn& a d1stlnct IncreaSe In damage to two hardwood 
Spec&,s In the eatty 1990s, whereas oonlfe111 ahowed a Jowu IC"o-cl 
of aamage. In the former eastern bloc countries sul.fuc dlolddc 
OXIana!Jons from two large Ugnlte·mlnlng areas developed In the 
1950s Wert held fCSJX'CISible for for~ damage 0\-et Se\-eraJ thou· 
!wind square kllome.ters on both Sides of the Ohre Mountains be
~ eastern Gcnnany and the CZ«b republic. though the ac
ltQJ death of oonlfers was restricted ID the ridge of the mountains 
~ the damage was cnbanced. In suppon of Hamaker's warn· 
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tog. by strong winds Now that the high concentmlian of C02 
c:vldent 1n the I 980s bas been greatly reduced. a salutary effect 
on the forests Is noUceable wttb prompt recovery of COillfers IUld 
the re-lnlmlgraUon of spruce and lichens Into a.reaa where thev 
bad been absent for almoet ooe hundred years. 

Yet Professor Otto Kandler. reportJng In the lntemat1ortal Jour
nLJL qf Fol'l!$11'!1. sUll concluded tba.l soU condJUons rather than 
acid rain IS what most affected the forests. Quoting reports or 
recent tmp!'O\oement In p-emment·and-corporatlan-owned for
ests In Badm-Wuentcmberg. Dr. Kandler remarked that tnstead 
of a.s.k1ng "Why an tbe foreslS dy1tlg?" ~ should now ask "Why 
an the forests In Europe grOWing faster In the e«:ond balf of tbe 
century than they dJd In the ftnt7' 

Could It be rock dust. and ~fact that people are begin 
n1ng to tala: noc.Jce? 

SAVORY SoiL 

What If bUIJons of tons of Schtndele's rock 
rlU5t ~ relildlly available In Ammca. as effecth-e on crops. trees. 
and e•-en humans as hJs Gestdnsmehl? In a natroW valley south 
of Salt Lake City. ble!ISCd Wltb a profusiOn of pink hills. cobalt 
lakes, and azure sides. a geoi08JC3l prospector. RoUln Anderson. 
has discovered just such a Lteasure. 

In a hundred-year-old adobe farmhouse. surrounded by cen
tenary Lombardy poplars. we found RoUln. though already In Ills 
nlnetles, acUng llke a •crusty young renow.· Like Sch.lndele, be 
has been swallowing down a spoonful of b/8 nal:l\-e Utah son With 
IM'ry meal-not. just ordinary soU. but a Spet'.lal montmorillonite 
clay. 

"Some SC!enusts: said RoUln. "'tblnk my rock stores up ener· 
l!les of sun. earth. and water. onlv re.leas.IJ:lg them as needed for 
~e £I'OWih of plants.· He spread his hands as If accepting bounty. 
And Roben Ripley clatmed that Sun. Earth. and Water are rep
~tttl by the Hindu sound AUM: so I th0\18ht of calltng my ore 
Anderson·s Utab Mln.lng: but I refrained. I called 11 Azomlte: or A 
to Z Of Minerals. lndudiJUI Trace Elements. And thev're ~ ~ 
rrtt 10 Its great success.· · 

Onr sunny day In August. as ~ breakfasted an scrambled 
~gga and Azomite. Rontn told U5 how he bad come to dlsco--er Ills 
Prtc:lous SUbstance. and how he had come 10 eat tt . Half a cen
tury II@. as a contr.~et~ng cngtn~ tn his forues. be bad become 
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fed up with dty Ufe In San FnulcWOO. convinced thlll "'bat was 
wrong with America was 118 food. and lliettfore the 90Ufrom wi1Jch 
u. dertved. Slck soli. said RoUln. means aJck people. And some. 
where th~ had 10 be a remedy. 

Told that gypsum mtg)tt help neuttallz.e sllrnllne soUs. and that 
If mixed wlt.b fertillzml It could help gl'O'\' bel1er crops. Rolltn 
packed up and 010\'ed 10 bls nam-e Utah to ~loll a K''PSUJJt 
mine owned by his fat.ber. But. before he could obtain the neces. 
53lY equipment. World War n broke out. m 500tcb his every ~
ron 

RoYtng the rl\'tt dl$01ct of Sanpete County. he came InStead 
upon a range of terraCed hJUs -..1th a ptnk sheen. twenty~ne of 
them m be exact. riSing twO hurtdRd and 8\-e htlndred feet from 
t.be arid drsen terrain. all with a plnklsh ore. Intrigued. be took 
samples m Salt Lake City 10 his friend Or. CllalYs Head. ranklng 
sctentiftc apert and cbld' mler08C0plsl al U1e U.S. Bureau of 
Mines. Head plaCed a piece of ore beneath the tens of hJs micro
scope and let out a long low whlaUe. ·trow much of this sruff do 
you l.h1lllr. Is out t.bereT he asked ln oo way attemptlng to dis
gUISe hJs exc:ttemc:nL 

"Se\'e1'31 bfllJon tons." replied Andersan. ""'hal's "''hat I reckon.· 
Read's excltement. ll de\'eloped. was not beeluse the sample 

contained nitrates. consldet'ed valuable as !ertlllzers. whk:h II 
dldn 'L but because 1t was a colloidal clay contalnlng quanUttes of 
minera,l& w!ry similar to the callche rocll of Cblle and Peru from 
wbtch t.be world's nluates have long been mined. Between 1919 
and 1925 Head bad been eeconded by the U.S. OQvemment to 
srudy Chilean and Peruvtan nitrates ln South America. 'Ibere he 
had developed Ute convtcUon that the beoellt planw were dertv· 
tng from South Amerlelln nltralell was J'IOLfrom the nltmtes them 
selves but from minutequanUUes ofl.tacc elements. wblchsen-ed 
as catalysis-a ward oolned by the gteal SWedish chemist Betzellus 
todeact1besubstances that speed up chemical reactiOns. butODI'Ile 
through these reactions wllhoutlbelnsclves changing 

In the ·gay twenties" few men In the sctent11lc ftdd.. espeeta.IIY 
tn agriCulture. 1mt:w much about trace minerals: and ever atnee. 
because of l.be obscurantism of ofllcial bureaUt'.racy. Head 11038 
obUgcd to be careful what he said. lest he lose his Job. The pre· 
vaJUng oplnlon oonsldet'ed trace elements lmpurttJes that~ 
cont aminate food 1be notion g;a~-e bll1b 10 so -called rdined foods. 
from wbJch tbese ·oontamJnants" were ddlberatcly I'CID<I''ed for a 
.,upposed tmpi'O\-ement In nutriU~'C quaUdes. 

Now at laSlHead had a cbancc to cbeclt his own tl\«lry. Would 
Ander301l please grtnd up some of his montmortllonlte ore. pu1JJ 
on his plantS. and aee "'1lat happened. AndcnJOn. l1ke everyone 

Smlry s .. u 11 s 
eJselJl those days. had awar·Ume VlctOJy Carden. and was happy 

10 ob!lge by pourtng powdet'ed montmCIII1llonlle onto the ground 
around his vegetables. leavtng eevemJ rows as controls m see 
«biLL dwerence ml&lrt develop. 

J 1nung his bulldog cb1n with !Mdent pr1de. RoWn told of his 
eartY succ c • '"Jbe first tomatoes we planted with the dust came 
up ~ and healthy. whereas Ute eon trois were attacked by hid 
~ Jong green wonns. We plc:Ju:d orr t.be worms w~ we 
found them, but they ate a lot of leaves. On tbe Azomlte plot. not 
a worm. The plants were stronger. held fruit well. and had great 
lla:fOr. Once you w tasted a ~gctable grown with Azmnlte you're 
spDiled far life. lbe beets tn the contrOl plot were Julcdcss and 
'lftllld)' The ones W!th Azomtte drfppcd wllhjutce and were tender 
at aD~ of their growth. By Call. one measUJ'ed se.= tnches 

lll>lliD Aroknan'a mlno In I hall ronblrq bllll<nlO ..r '"""' a1 -tr. a ...umu 
«1iiloodooo _..., willllwt'nt)' 11\oo or"""" ndncnoiiM '"""' dnnnno. Coil- .,.lho 
~In wtJJdt pbutt food .. kpl ODd """'!d\' ITlr»rd •• uo0tJnL 

a.ttass. Just as tasty as the yout'lg ones. The same w1th tomatoes. 
cabba.l!llS. and peppers: and everything kept better when canned 
Drfrm:m. We couldn't help feeling lha! Dr. Head's theory about 
llllnr:raJs. trace elemerus, and estaly&ts was dellnltely pi"'to'ed. Here ::a SUbstance lhat gave results that you c:ouJd see without the 

of any mlcroscope • 
~1g us lnto a IMng room lined -..1th some elgbteen hun
of '~s cover1ng5Ubjects from llgrle:ulture 10 Zlonls:rn.manv 
~ dealing with t.be occult and the esoteriC. Rol1ln seelntd 
m-;.:_to have someone wtth whom to share the stOty of his eady 
---..""'Y. and me rematll:able results that had ensued. 
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'"None of 1be loCal gt:Oioglsts or mlneraloglsts seemed to 
what we'd found In th09C hllls: some called tt breoctared ~ 
a glassy .-olcanJc rock Similar In oomposmon 10 gr.mJte. Otht.; 
called It d.laromile. a maW1al made from the calcllerous bodlos 
Uny mar1ne .algae. Others called lL diatomaceous eanh. But : 
Head It was good old mont.modllontte. an aluminum slllcate day 
RdtnJxed with vartous minerals. ~ In 1be Untied States 3tlQ 
a-m In the world. but greaUy pr1zed by medldne men ofl~dJan 
tribes. On Head's lnstructJons. I Obtained sam plea of rhyolite~ 
n1011t of the kn~11 lfej)O:jlts In Utah. as wrlJ as from the s ur. 
rounding sr:ates: but none was Slml1ar to our o~. though all~ 
Similar to each other. Ours was deftn1tely alltst-dass montmorn. 
lonJte clay. Now geologists consider It oo be an andent ClCeanJc 
deposit brought oo lhe slllface by~'~>~canrcactlon. a form ofhe;ny 
sedtmematlon on the sea floor, a mlxmre of mineral elements 
and marine life such as seawt'(d, shrimp. and algae. lbe day 
conr:ains all the essenual mln~ral trace elementS 1n a balanced 
rauo. as laid down by nature. In thJs form the mlnemls are ruuu. 
rally chelated. as In plant and animal. In an or~otanlc. easUy as
slmUable form.· 

Ro!Un poured a teaspoon of lhe plnklsh-vay Az.omJte Into the 
palm of hls band to show thm It was as fiJU: as a lady's face 
powder 

"lbe problem.· be explained, "was how tn get lhe stuff out or 
the ground and refine It In a "''llrl.lme emergency, whJcb preempurl 
obtaining machlnery of any son.. Onlywh= the ooloneltn charge 
of a U.S. Ot-dnance OC'potln TOOele. Utah, bad the good smse to 
order sa'eta.l mns for an experunent were -..."e able to acquJre a 
small hammermJU and an antlenl Fordson tractor. With UUs ru
dimentary equJprttenl we set about mining the ~ from t.be pink 
hlll8. grinding It to various sszes. 

He looked up with satisfactiOn. "We now know that Azoml~ 
aJds tbe son In fortliytng the natural mineral balance. It helps 
saus(y the bidden hunger' In soU caused by mJneral depletion or 
defldency from c:onunlled use 0\W long periods of Ume. SoU with
out humus ts balf alli"l'. and Without bacterlal actJon. bumus Is 
dead. The reason the bacll:l1a In lhe son fall oo funnlon properly 
13 because of the lack of natural trace elements and eataJvsts. • · 

A gust of wind drove down the valley. turning poplar. lea'oes 
from ~n to pewter, bending large red poppy blossoms almost 
10 lbe ground. 

"I learned the p<lWI!t' of AzomJ!e." said Nolltn. ·experimenting 
With earthwotm5. I didn't know. untO.l U1ed It out. that earth
wonns ean be kept alii.-.: tn a metaJ <:oruafner. ftlled w1thJust the 
soU the worms are found ln. from early sprtng untO. late t3lJ. and 
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und " i>ere winter ts not a problem. by the simple addJ 
.. ~ ~ amount or Azoml!e. and. of course. moisture. 1be 
1111'1' o! ~ be IJ\-.:lv and healthy. w1th linn body ttssues t.ha.nks to 
.or11l5 Is 1bev not only grow. but multiply. Any boy who 
all the ~ la'lOws that alter a few boun; wonns In a eon
bl'!l ll<'~1 bUJlch up. berome slimy, thtn. and sort of transpar
&aJnC" dte 1mtess vou keep replenishing the container with 
es>t. th~ or ~ulch ~d moisture. Well. I have kept as many as 
.frt..b 110 d~ eartbwcnns In a tweh•e quart pall 6lled with lbe soU 
llNO ~':,;~ dUI( ln. from early June unUl the rolddle of November. :f. ~ rulded but a heapfn& tablespoon of NOmlte miXed 
,uh the 10u at the time the wonns ~ dug up. The worms were 
~and actiVe at the end as when I ftlst toak them from the 
~· Ju~t uy ttl" Rollin looked to hJs wtfe. ElSie. as tff'or eon
fttlpaUOO. tben lrurrled on. as tf hls ttme Wfie TUl1lllng out. 

-we furtmr learned that by applytng Azomite dJrect.1y ln eon
tAd wtth the seed oc -root structure. one could get much quiCker 
actiOO we med It on lawns. but people compla.l.ned they llad to 
~t Ute grass 100 often. On pasture and perennial crape the best 
n:sult. we~ obtained by applying about fifteen hUI1dred pounds 
to the ac~. Rrsults were~= more notlceableafter the second or 
lhlrdyear.· 

He w;r.-ed towards the valley where fruJt trees grew In an or
dlartL "Trees seem to respond to Azomite about as readily as any 
~UOn. especially fruit tnes. In one orchard ""-here kaf eurt. 
~uggbh ,l:fOw1.h. poor-quality Crutt and many pests were the prob
lem. Azomlte corrected the condltlons wtthln a year. By the end or 
the thJrd year. none or the condJt1ons existed.· AW~Dite, Rollin 
cxpl;W1ed. should be appUed to tree.~ In the lall. just al\er har
...:l!ol. starting about elghtet:n Inches from the trunk and spread 
lng as far as the drip line. then dlsked ln. anything from two 
biUidred to three hundred pounds. 

"But the real pay-off. • be said. smiling broadly. ·came when ~ 
kd 11 to COW1i thrciugh sllage. Animals showed a dellntte prtfer· 
mce for pastu~ grown with Azomlte. Cows, horses. sheep. goats. 
rabbit~. turkeys. an preferred Azomite-treal.ed bay. I've had ani 
mala walk r1glu through belly deep lush-looking paslu~ not 
lrtated wtth A2:omlte to get to that whleh .... -as. and then eat ofT Lt 
untU you'd swear there W88 not.hlng left to ell= on. Falling to get 
an adequate supply of any one trace element. animals have diffi
CUlty breeding. calves are small. Utters of plg:J are weak. Beef 
C:lltt.le fall to make the best use of U1etr feed. Daby cows produce 
~ milk; sheep have tblrmer Oeec:e. • 

Hie wtfe. £Isle. tall and sllm. got up and b~ed for the ldtchen: 
"Tell thenl about the chJckens: sbe !Wd "It was anm1ng • 
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~ dleW breatb. Ills sausmctlon evtclenl. ·we got staned wtlh 
•lt!Y quite by aeddcnt. It was diJllcult to get all t.he Azomlte 

pc>' und to a fine powder. 'l'hen: were a lol ol pea Sized nodules lefl 
~ 5o 1 bad the br1g)lt Idea of feeding the ~.hunk-!!>~zed Azomtie 
"' pOUIUY as a gnndlog agenL When a ncl3hbor placed SOllle 
~tr tD the pen where culled hens were housed. by momtog It 
...as gPDC. None of t.he hens died~ all staned llly1ng again. Baby 
tJ1lCkS <IPQU!d iake Azomlte from the ''ClY llrsl day. It ground fine 
~ltseetued tosUmulatelhelrappet.tte.lbeydC\'elopedliiOrt 
~. fcalbercd out sooner. and later aa•-e a greater percentage 

,.,.,..,. ~ !!llll..,. ,,...., tD..n .,..,, 111c lr btrtl• ~ ~~l<d wtlh 'Walkl11t 
_, ....,. iotllpbyloc.occn•lfl.f«Uo<<l •hl<h mal«!!llwm ......W. b> """ll 

Qf ftn.lll%ed f!ggs, Pullets were laying a week before they were sup
]IQSaf to. and their shells. wblch had been fragtle. were now much 
hinder. Did you know that It costs the U.S. poultry trulusby 860 
10 70 Illllllon armually for broken egg-shells?" 
~ paused for us to appreciate the Importance of lhe re· 

IDilrk.. then humed on. "Wttb tu(keya we bad e>-en greater sue· 
~. A:tomtte: gave them earlier maturity. greater wetg)lt. stron· 
f_r_legs. and a greater number or prime-grade quallty. Then we 
-UllO that It was j=t as good for cattle. A fannez"s cow got loose 
In the barn. where she found a bucket of Azomlte and licked ll up :!tt Wtte lush feed. So we spread the word and cattle ranchers 
..._,led mllclng It In With feed. One l"andler wrote that since he'd 
_,tided Azomlte the a.~ gain per bead per day was more 
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than four poWlds. Prtor to feeding IU.omJte the c:osl per bead ln 
the ked lot for three mon~ had b«nS 140a bead. SlllceA>nmU~ 
ll was down to 895. and the qua.llty of tbe beef was greatly Im
proved. AnOther fru-mi'T Wt'Qte Umt seven Holsteins thai bad been 
bred four t!Jnes aruJlnaUy failed to setUe uoill 5 peroemA:romtre 
was m.lxtd Into their dally f~ed. On tbe flftb bn:edlng, aU the cows 
settled. SO ,.'e fed lt to hogs, and by market ~ tbe runts bad 
caught up to tbe others. Wltb gOIIt:l ,.-e managed to breed culled 
ewes pa.'lt lambing wtl.h a ram that was supposed to be lOfcrtlle; 
and we got plenty or ldds. plus 50 to 60 percenl more wool from 
the sheep.· 

To make his point, RoiUn waved a small booklet: The StDry of 
TttlOf' MtncroJs by Or. Melchior Dl.kke.rs- Already In 1931 , Dr. 
Dlkkers. as Professor of BiochemiStry and Organic Chem:!stty at 
Loyola UnJverstty, was so stn•ck by the properties or monimm11-
lonlte elay--i'lalmlng U to be one of the most amaztng and un
usual mater1als he had ~w been fortunate enough to come to 
contact ,.1th- be launched an extmded researeb program. Years 
oftmenSk-e studycom1nced hlm lha1 traoe elemc:nts were key to 

all lli1ng organisms, CS!Itfltlalln lhe structure of certaln comptu 
ehl-m!cal compoundS that lnO.uence the course of mc:tabolism. a 
rttal factor 1n Lbe bealth of every lli'lng being.. 

Metabolism the sum total of all chemical reactkms that pro
ceed In every Single cell of the body twenty-four bou.rs of eacb 
day-IS what kcrps us all allvoe. Some Lblrty tr1111on cdJ.s are at 
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,..ork. 00nstanl.ly. In each and every human body, twenty million 

the humlffi brain alone. In each ceiL metabolism-the process 
~ ,.,ll!cll foodstuffs are synllieslzed Into complex clements-IS 
oamed out by~. large proteins wbJcb are them5elves syn
~ by the cells. And It became clear to Dr. Dlkke:rs that 
tf!lCC elements were eseenUal to lhe creauo.o of these enzymes. to 
art.., cawyst.s to bring about chemical changes by lhelr ~ 

r::entt • .mhout Wldergolng ehange_ It ts a phenomenon for 
~ sdeflce has no real explanaUon. but wb!cb clearly cannot 
occurwtlhout both the enzymes and the elements taldng1n and 
radwmg energy to achieve spect!lc effects. 

eombtnatJons or uace elements ba'~ bttn round. under cer
~ cond100ns. tO acqutre enurdy new properties. very dllkrmt 
ftt1m LbMe of individual elements acting :Jngly. There IS a nolrd 
lnl~ among trace elements, such as 1r0n and copper. both 
flwb!cb an: concerned wllb blood rora.tlon. In plants. Iron and 
magnr:stom are assoctated In ehlorophyD fonnaUon. 

Wltbout clllorophyll tbere would be no UCe an earth. tbe '"f'l'Y 
11m .em:n plants being Lbc under5t00dllnk between the energy 
o! !be sun and ure on the planet. Only green plants and certain 
mlll oorl!l'n!SJDS are able to absorb the 6\UI's energy. store IL trans
JOcm u. and then transfer It to man In the fonn of wheat. com, 
rrg~. and fruit. Uncooked and unprocessed food will sup
ply enzymes directly to the blood. SOme two-tbo~d different 
enzymi!S, every one a protein. an: synt.bestzed by everv cell fimn 
amino aClds furniShed by UJe blood. obtained from Ingested food. 
be!it eaten I"'IW, 

J.nv heat aver 119 degrees Fahrenbell desli'O)'S enzymes. as 
dors pasteur1z!ng. Many chemical substances-fluortoe. chlorine, 
lead. barb!tumles, Benzedrine. alnpbetamlnes. nJcotlne, carbon 
IDOI'lOX:!de. nltrates, sulfur diOXIde. DDT. and most otller pestl· 
cldes. herbiCides. and cbemJcal ferUlizer&-elllnhlbti enzyme ac
~. as do water and alr poDulants. 

The actl\11:1es of enzymes are extremely !lusceptlble to foods. 
The ltlt'Te presence of cmmJcal addiUvcs In food may cause some 
tr..ce elements to become unava.llable. 'nle same applies to cheml
CIJ fertlllzers In the soU. They tan cause trace e!tmenis to be
~ UDaYaiJable to plants. Enzyme reactions an: J.nlluenced by 
a ~ of anv functional nutrlenl. 

Dr. Rudolph Abderbalden. Dltec:tor of the Laborato.ty for Endo
~and Enzvmatlc DiagnoSIS In Basel. Swt~. and 
~r of BtoebeiD!strv at Halle UnM:rsltv In Germany. be
~ the majortty of all di""4!RS may be enzYmaHc In odglu. He 
~that metabol15m IS svnonvmouswtth enzyme ae.tn1ty. and 
that d•sease ts a diSI\ll'ba.nCe ln. the bannonlous pattern of en-
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zyme aet:Mty. an aclt\11:y dependent on the p~aence of trace de
Dlmb. B~ of thr enzyme system results 1rt disease or 
deaih of the cell. Many nut.rtUon!stS and phyal(lla.nS now BgTee 
tbat thue Is ~only one diSease! malnutr1Utm; that all the 
o~ 1lls dert\-e &om It, 

-we now lmaw." saJd RoiUn. "that the synthesis of all known 
nawrnl mJnera1 element" IS the~~ of thr hatmonious syner
getic function tbat forms lhe basiS or bealthy living matter Ammtte 
Is a complr:x rom pound of nawral collOidal slllcate mtnerals and 
ttace~. Some thirty-two trace elements-Iron. oobalt mag
nestum. l!fnc. copper, ete.-oc:cut In sucb minute qnanrlttl's they 
must be ~ In part, pet mWlon, yet they appear to be 
basic 1n the oomplex c:bemlcal and clec:tr1Cal mechanism that 
makes up the human body. Tite form In wbJcb the major part of 
the natural lnOrpnlc nulr1ent.a ~ awmltaled by anlma1 and 
vegetable c:ons1sts of mater1al In the coUoldaJ state. 

1n plantS. rootletS and root ha1rs are generally In tn.tlmale con 
met wlth the coUoldal SOU1"Ce'' or the soU outxtenul they feed from. 
Plam nutnentS are tboul!)lt to pass from the soU solids 10 the 
plant without le&\1ng the 11pbe~ of colloidal Influence • 

Rollln l.ald down Dlkker&'s book. 10 make the basiC point about 
his precious Azomlte. ~ elements need to be .Ingested In a 
balanced manner. because they lnlmll:L A Uttle too much of o:ne 
can produce a cr1tleal dendtnc:y of another tbat IS present to 
barely sufllclent amounts. Trace elements functiOn as acUvators. 
as catalysts, wlt.hln the IMng cell. be II plrull. animal, or human: 
and they are the root of aliiMng processes. with an Influence out 
of all proporUon to thetr sau. WbiJc lhe quantity of any one de
ment may be small and effec:tl\'e, compared lo another, no de· 
men! functions alone. but only In c:onjuncUon with olliers equally 
tmportanL 1 

We we~ back 10 the oollolda.l g)adal &edtment In Hunza watrr. 
fulloftbe same 11ace elementll. elec:t.rtcally charged. whiCh proved 
to be the sot~ or Its v1talU:y. Could F1anagan. we wondet'f!d. put 
an au-a cbarge Into Rollln't> Azomlte by subjecting ll to his von! 
c:al medlod? 

RDlUo was Immediately ~puve. 
"Colloidal.- he emphasized. "Is a cond!Uon. nola mllletal. Ftne 

' '.o\ll organk lk'tN!ua. and I*"" d w-o> In ""1 brtng ~ at IUlV 
nw:otsbal.,. finw=uan ..adlltrd wtth MI.ILIJntna USr ori•Y ldnd W an d«U"k: ~ 
<W*"'*' and ~ - Cll l<>n nchanfl'" C:.U..U. t •I carryfJ>g • podt~ 
ole< a iuol c:haq:e. and .,....,. II havtnt • n~utw pob:nl1•1 an: <:OlliOtJtuctUI of 

- - · and Ollh whk-b bt<ome .......... ~ .... - ........ d. 
• lr<uldlYI In - tolu•- 1.11< In "" bcoaduot 0<1- llo -~ 
(,..,... ~ lnlffplay Cll <~ rl~ And t1or rnUIT dabol)l<- (llWol 
be kq>t In __,LIIux.. lllD'<illll blood •I~ llukl&, and bod) ll\.lllk. f[br 
Badr l!le!:trY, .,. -.. 0 -JuT MJ)J 

~SoU m 
cfllSt-llke m1llera.l particles pass Into the colloidal state of fine 
ness upon reaching a critical s1u when tbetr acuv11:y prevents 
tlJCttl from settl.lng out as molecules of thetr parttcular tnorgantc 
e)I:IOCDi. Pllrtlcles laiger than one micron ~ generally In an avail 
able condition ready for Immediate uae by plant. animal, or bu
IDiiD· 

TopbysiC!sts. aplec:eofmater1al can besu.bdMded Into smaller 
pteces only so far before these cannot be seen wltb the most pow
erful Dllcroscope. At a further stage a llmll Is postulated beyond 
whiCh particles cannot undergo subdMslon wltbout 1os1ng tbeJr 
clr'"k"'' cbaracter: this they call the molec:ule.The smallest par
tie:k >1:slbie In the IJlkroscope Is still about one thousand times 
wger than the largest molec:ule. In lhls twlllgb 1 zone of matw
~ found the pec:ul1ar forms ftrst called ·colloidal" bv Thomas 
Graham In 1862 . 

"'By colloidal," said Rollin, "Oraham meant t.bo!lcmaterlals"'ilfcb 
~ aystalllze and have the vital funcuoo of diffusing ~ad!ly 
lhrougb aotmal membranes. as opposed to amorphous or gelati
nous masses. whlcb do not diiTu5e readily or at all through aot
tnal membranes. and cannot th~rore be assimilated.· 

And ben, we ..-ea!Ued, may lie the explanation for thr exl:raor· 
dtoaiy v1tallty of coUolds, as ,.'ell as for the 5Urprlslng facts of 
homeopathy In whiCh the smaller the dose, the ~ powerlul 
tht effect. Copper ts said to be elTec:tlve In plant life when presmt 
Jn a concentmtto:n as low as one pan pet len mtllton (dry mattfi); 
molybdenum 1S elfec:t!ve when present In ooe part pet two hu:n
clred m1lllon. and cobalt ts elTecttve when present In one part pet 
billion 

By the laws of phys1~. the smaller an element ts divided. the 
larger lis the area or st•rface exposed by all the pieces. A ooe·locb 
rube has a surface area of SIX square Inches: the same cube di
VIded tntoef8J:!l cubelets will together have exactly tWice lhal sur· 
face area. By the ttme the c:ubelets or partiCles become mJcro
SCOpk lhclr cumulati\'t swfac:e Is enonnously InCreased. And 
1he larger the surface exposed, the larger the particle's potenUal 
to be charged wllh energy. 

In colloids the raUo or exposed surface area ro \'olume or matr
rlal becomes extremely ~ge. As electrical charge tends to repel 
Pllrtfcles from each other. colloidal panic: lea ~ kePI separate. tn 
SUspenSion, retaining lhclr vtlllllty. But If the charge decreases 
I~Uttd by llgbL beat. elecu1c ftelds, ete.l the particles tend lo 
snap mgetber and coagulate. With COQgulaUon the ~"SieDl loses 
h . ., COIJoldal behav1or and becomes "dead; 1o both Organtc: and 
lnargamc: sysrems. 

.-\11 of llfe Is found 1rt the oollOidal rorm and bas DJ.aDY cbarac-
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tertstlcs also tn InorganiC colloids. which led Wolfgang Paull IQ 
conclude lhal colloids pr<l\1de the most Important known link 
between the tnorganle and the organic. a clue to Ute very sautee 
a( lJie. 

One of the keenest supporters of Rollin's Azom1te Is a vetert 
nary doctor. C.S. Hansen. who attr1butes the extraordinary Jl<l'l'' 
ers of trace elements to the llllCroVI'a\lCS they radiate. He main 
taJns that insects ~'e an Innate tntelllgence that respects a ''ll! 
orous growtng plant. capable of produCing~ for reproduction, 
and will somehow have the senae to avoid IL He 53ld that wben 
tbe natural trace-element material such as Az.omlte. with lhe 
proper mlcrowa\'C'S ptesmt. Is suppUed to a growing plant be bas 
failed to 8nd any b:lsecU> pt ~ tnsccts a''llld such treated plant.s. 
But when a plant IS not of \1gorous growth; and capable of cany 
1ng OD as a perfect species. the lna«ls are given the job of clear 
lng ILup. 

· Anything that becomes t.nfertor 1n quaUry: says Dr. Hansen. 
"becomes food for tnsects. so that only the healthy plants capabk 
of developtng seed for tl!produc:tlon are tell to mature.. tmperfec
UOn In Ufe bas a way of beln& destroyed lf ldli.Q tbe de\ltces of 
nature. Food products from a delldentson should De\-er be used 
for human or anJ.mal consumption. and they should never be 
used for reproductiOn a,gaJn as feed.· 

To demcmstrate the effectl\'eneM of tbe mtcrowa\U radiated 
by ttace clementS. Dr. Hansen took a bag of Azomlte and spread 
!ton the ground around an orange tree with maturefntll ready to 
be plucked. "1lle tree.· he explained. "'wall full or heavy metllls: 
zinc. lead, merrory. and lnsecdcldes. Wllliln four minutes after 
the Axomlle was spread. the!'~! was not an orange or leaf on tbac 
tree that wasn't free of the harmful effects of the heavy metals. 
DDT. and other chemicals.· 

So ~ was he by these results. he repeated tile expert· 
ment sc:--eralllmes. Nis e.xplaJlat.lonls as simple aslt Is amaztng: 
"MJc:rowaves from the trace elements In the Axomlte cataly%r tbe 
heavy metals Into harmless c::ompounds. whlcb the plant or tree 
can then use or automalleally rerum to the soU.· 

Hansen says the dl'ects oC dttferenl forms or radiant ener&V on 
oo!loldsand protoplasm 81'1! being entllllh'elv studied. and that lt 
IS known that dlfferent wa\-elmg\h$ and l'requendes may pro
duee stnx:turaJ clJects on colloids and on;an.tsms: ultr.lviolet ra}'S 
can slow down or stop the sll'eaiZllllg of protoplasm. caustng tn 
creased viScOSlt)' or coagulatJon. 

RoiUn sat bad!: and sll(bed, partly pleased about getting IllS 
points across. aru:1 partly tn despair about the ....odd. -we ba'"-e 
ganged up on narure b'( tald~ the attitude that tnsec:ts are In 

p 
~s...a us 

,-ad,lng aur field..'! and destroy1n~ our c:rops. So we kill the bugs. 
r.h.IJlllllfl& II correct. Instead we are ldlJtng ourselves. But the bugs 
sue naturally destroying our c:rops because we are not feeding the 
crops {bdr proper food. We 81'1! not gtvtng Ule plants tbe raatuJ:al 
trace eJemems which give them access to the benefit of Ule mi
Cft~WB.VCS of creauon. • 

Wbat be :meant by the mlcrowa'-es of creation did not become 
clear to us tm1l1 we met with the nCKt person on our Ust. a brll
uam ornithologjst-tumed-1:211omologlst. 



Chapter 18 

BIOMASS CAN Do IT 

1be rock dust IS there. by the blllJons of 
tons: the organic maler1al Is there In b1lllona of tons of garbage 
and sJud&e; the U.S. population alone produces twelve thousand 
pounds of excrement per second. while. In that same second, 
U.S. livestoCk are prodUCing another quarter million pounds: and 
there are 2 blillon acres of unused or margtnallaod In the world, 
62.5 mnuon tn the United Stat.cs alone. Whal would I t take to 
slop using poisonous chemicals. stop bumJng fossU fuels. re· 
duce the danger of C02 and feed a world population ll'lCreastn,lt 
by the bUUoo? 

The answer Js not the fantasy of some crackpOt dreamer. but 
hard dala spelled out by the U.S. Department of Agrtculture's 
vast Beitsvtlle Research Faclllly. aruulU·mllllondollaroutiltspread 
across mlles of the Malylaod landscape just north of Washing· 
ton. D.C .. designed, at 1:a1<payer's expense, to Improve the corull · 
tlons of agt1culture for the farmer. 

Not that tb1s panlculat approach baan't been put forward be 
fore. time and again. o'-er the past quarter century. by a eer1es of 
expertS wrtttng tn Charles Walters' AO'CS U.S.A. It Is only that 
now the proposal comes from an ollldal gO\-emment agency. to 
se10us form. through the lucid wrtling of one oflts profe551ooals. 
a tall. jovial Doctor of Botany and Taxonomy. James A. Duke. 
expen to the study of balludnogentc plants. whose ofllce lookS 
out across the greensward at the enormous USDA library-an 
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llJSUtutlOn that falls to cany a sln,l!1e book by ellher Stetner or 
KoJjSim! 

WILI'l just Lbe acreage that now lles fallow. says Dr. Duke. we 
could be self·sufllclent In energy and not ba•-e to bum another 
pound of fOSSil fuel. At the same time we could have a large sur· 
p1us of proteins from legumes and gratns: and we could remedy 
tl>C natJon's apparnng balance of payments by some 860 bUllon. 
All of thJs Simply by planUog our roarg1nal soU. all 62. 5 million 
acres of H. and imita:Uog the American Indian method of Inter· 
eropptng legumes such as alfalfa wttb cueals such as com to 
creait ·~farms· on soU not presently Clqllolted. Such farms 
eouJd not only feed the nation, wtth a surplus. but produce abun 
dant fuel from crops. ellmlnadog the need lo lmpon crude oU 
ftom abroad. And all lhlS wttbout ta1ttng tnto account the 125 

:;:: L DaK, Pbl Beta Kappa. Rt.D. In -..y, t.o bo:m lor _,. ,..... .-1tb thr 
..~~~-~s . ...,.._,,. ___ _ 
~- .......U boab.llr lo!Uitrctm-r- !hot».,.. 
'"-brlhr-can...&.tllustlorltl I I 3 ., .......... . 
lbo,- bopo ... AJll5_ a-., liSIW 



Chapter 18 

BIOMASS CAN Do lr 

~ rock dust IS there, by the blllfons of 
tons: the organic matertal IS ibue In bllUons of tans of~ 
and sludge: the U.S. populaaon alone produces r:welve thousand 
pounds of excrement per second, while, In tha,t samr second. 
u.s. llvesoodc are productng another quarter miillon pounds: and 
there are 2 bllilon acres of unused or marginal land 1n the world, 
62.5 miiilQn In the United States alone. What would It take to 
StOp using pol$0nous chentlcals. stop burn.lng fossO [uels, re
duce the danger of C02 liJld feed a world population Increasing 
by the bllilon? 

The answer Is not the fam.,sy of some crackpot dreamer. but 
bard data spelled out by the U.S. Department of AgriCulture's 
vast Beltsvtlle R.esearcb Faclllly. a mutu mllllon dol.lar owflt spread 
across mtles of the Maryland land!lcape just north of Wasbtng
ton. D.C .. deslgmd, at taXpayer'S expense, lO lmpl"O\'e the oondi
Ulms of agrtculrure for the farmer. 

Not that thiS panJcuJar approach ba.sn't been put forward be
f<=. dme and again. over the past qua.rttr ceruury. by a series of 
expens writing In Cbarles Walt.erS' Aacs U.S.A. It IS only that 
now the proposal comes 6-om an omela.l go,emment agency. In 
scr1ous form. through the ludd wrtdng of one oflts professionals. 
a tall. jOvial Doctor of Botany and Taxonomy. James A Duke. 
expert In the study of halludnogenlc planl.s. whose oliJa: lookS 
ow across the gree~'8.1'd at the enormous USDA Ubrary-an 
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!P$!11Uti01l that falls to cany a single book by either Steiner or 
Jto"S!rol 

Wltb Just the acreage that oow Ues fallow. says Dr. Duke. -
could be sell ·suflldent In enetJY and not bave to burn anothu 
paund of foss11 fuel At the same Ume we could have a~ sur
piUS of proteins from legumes and gra.tns; and we could remedy 
tlJe natJon's appalling balance of payment.s by same 960 bUllon . 
.All of tb1S simply by plantmg our marginal soU. all 62.5 m!U!on 

acres of II. and tmllllt1ng the American lndlan method of !nter
crofiPID& legumes such as alfalfa wtth cereals such a.s corn to 
emile ·energy ranns· on soU not pn:se:nUy exploited Such farms 
could D04 only feed tbe nauon. W1lb a surplus, bul produce abun
dant fuel from crops. ellmlnallng the need to Import crude oU 
from abroad. And aD lbJs Without taltlng Into attount the 125 
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~ .. -.~.-..~ .. ,...,.,..., .. , ........ -
,....,.., ..... - .... "tftl t-. H< .. hok!IJoC• ~ - ...... """' 
-...d'-'!'lho-C.......Iololltukb!Qd I ·-~· 
lb!siipadlL ill¥ r.. AIDS ll'!xm bt !JSnr\1 



128 ~ n( ll~e S<>l1 
mllllon acres presently devoted to hay and corn. 90 pe=t or 
whJch Is grown for lM:stoc:k. 

To znakr auto fuel from fresh plant Ussue Is jUBt as easy as 
making It from the fossilized rematns of plants and mk:roorgan 
Isms. But plants tut~'e an c:nonnous advan~.~~gc:: they are rc:J:~eW 
able. yearly, and lndelln.Uc:ly. From fresh ptanta low·poUuiJon fuel 
1s economically available for both gasounc: and dlcse1 fuel. 1h1s 
would greatly re!ducc the greenhouse dic:ct by cutting down on 
the lndusb1al proUferaUon of C02. A1 tlx same time' U would 
create a great mass of \'tl.;et.auon to ab!oorb tlx p~ surplus, 
funha offsetting the gr-ec:nb4uae dfccL Organic 'll'aStes from aU 
this booaom would help rebuild a degraded 8011. 

Alfalfil. says Duke. gJ'O'OIS well to the cool morubs. pmductng 
mough .-egetatlon to yteld the energy equivalent of tv.'O to se\.'Cn 
barrels of aU per acre. Basing es11mates on a'-erage alf:!lfu ytdds. 
Duke concludes that we could grt nearly a ton of edible leaf pro
teto per acre of alfalfa (and that's only one-seventh of what Harold 
Aungst was able to grt u.;tng Sonic Bloom) 

"nlr mck. • said Duke. •ts to lnten:rop a legume with a cereal 
True. It you grow gram alone. you11 get more gram: and If you 
grow l~gume alone }'OU11 get more legume:. But It you EfJOW the 
two togc:thC'r )'OU11 get a greater blomas6. and that Is wbat you're 
after.· 

Com ts one of the more producti\'C plants. In a category known 
as C-4, whlch photO$)'lltheSlle best to tbe heat of summer. WUh 
the atd of $unshlne. Its stalks and leaves produce the energ,v 
equtvalent of twenty banelt of oil per acre. plus another sloc: bar· 
rels from we gnuns It these are WiC!d for enei'Jl.Y. To achieve tb.ls 
output requireS only twO bam~ Is of oil per acre. OC'arly one barrcl 
of which goes for nitrogen fc:rtlltzer. But alfalfa. Uke most legumes. 
take$ nlll'Ogen fmm the atmosphere and puts ll toto lhe soil at 
the rate of about twO hundre!d pounds per acre. comfortably com· 
pensaUng for the one required barrel or oU. Other hlglllv fuel pro
ductJ,-e C-4 plants Include rtce. sorghum. and Ute taUc:r grasses. 
such as those that Wes Jackson 1.s tmptO\'Ing al. ·we Land.· 

The 55 mJlllon tons of proteto dertvable from tbe 62.5 mUltoo 
a~ now tytng fallow would be about ten umes what Amfil.cans 
need for lhd.r diet. llle re~:~ldues rema.tnlng after proleto extrnc· 
tion would y1eld the yearly equl\'alent of 250 million barrels of oU 
In the form of alcohol from the c:eUuiO!ie brokm down to sugar. 
ThiS alone could stgnJJlcantJy cut oU Imports from Persian Gulf 
countr1es, and eliminate the nc:cd for patrolltog dangerous wa· 
tel'S. 

RevltaHz1n~ P!el!fet's dream. Dulce suggests that. lfwt- were to 
fcrtillz:c with sc:wage sludge. our 62.5 m!l!!()n acres of corn and 
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al{alfll could probably reduce Imports by one million barrels of on 
11 dtW· from our present dally Import of nearly seven mUUoo bar
rels 
~dy to 1979 Dan Carl.soo had submltted a proposal to the 

Department of Energy oiferto& with his Scmlc Bloom to tocrcasc: 
the annual production of fuel dem'llble from an acre of corn graJn 
akJne (w1thDut the lea=l or atal.lt.s) from a normal 250 gallons to 
a bUJDper 650, and possibly achl~-e twO crops to a year. which 
wouJt1 c:omlDrtablyralse the flow toO\-er l.OOOgal!cms renewable 
aiUJllal.ly. 

But DOE. tn the throes of nearly being abortrd by the newly 
elc:ded Ronald Rugan. never made an otllclal assessment of this 
~proposal. 

Yet there still rematos the patnmony o/125 million acres to 
work wtlh. presently used, or tnlsWie!d, 10 grow hay and com for 
lriniDCk. Were these green acres to be made toto •energy fanns· 
of approprtate combtnauoos of legumes and cereals. .... -e could. 
aceordJng to Dulle. after harvesting for local consumption and for 
aport of 100 mllllon tonS of legume protein, produce more com 
cereal thao we bave ~-er balveste!d befOre. and generate 3.5 bD
IIon ban'els of on from the residue. 

Tbls would take ca:re of the country's entire energy require· 
mems. And just u appea.llng are aU the other bentllts accrued. 
In becoml:og self-suf8dent vta organiC energy farms. we could. 
says o~. generate employment for the depressed fanning. hous· 
mg. and automotive lndustrtes More bands would be needed to 
plam. cultivate. han•est.. BJl(! proces.' energy crops. 
~ faetortes would be nee!ded near the energy fllnns to con
~ energy crops toto renewable fuels llke ethanol lgralr.t alco
hol). m ethaool Cwood alcohol), and methane gas, a1J ofwhlch gen
erate less poUuuon than g.asollne 

Detroit, says Duke, could reverse tls slump by manu!acturtng 
con''lrrlers needed to run our cars on renewable fuels. Decentral· 
!zing the fuel production process, e11mtoa ttng the transport of 
fuel halfWay around the world. would sUmulate depressed local 
ff1mnmlf!S whtle conserving e.nergy to fuel transport. to say notll· 
tog. adds Du.ke wtth a Slnlle. of I'CIDOVI.Ilg the oil producus' Jln
g,:rs from our cconomJc lbtoaL 

By convc:rt:log to OrganiC renewable fuels, we would g=c:rate 
ll:Search and Jobs for America rather than for OPEC. Px1ce sb1fts 
fi>Uowtng !IUCh a conve'Sion rntgbt make It possible to fulllll the 
long-held dream of U.S. fanners olll'adln!l a busbel of corn for a 
barrel of on. 

Air tn Los Angeles and Demw might once more be 8t to brea1be. 
.Alld then there Is the problem or water. becoming Jncreaslngly 
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aca.rce In such states asAttzona. CtJrnrU ~ffortllto deal wfth OUr 
energy problems call fOr masslve use or wt'Stem W81ei'&-Water 
tbal w1ll be needed by farmers tO grow tbe1r crops. 

'The organic: energy l"ann. says Duke. 11.1U alle\1au: both prob. 
!ems. Water n:IDO\'Cd during pr ooesstng of crop& for energy and 
protein can be piped back to the tldds. In a.ddulon. the: buUdup or 
humus In dry ...-.:s~ fields would belp w bold the scanty rain. 
Anomer c:reati\"C way of h1Il11ng a dl&aSu:r area w advantage lS 

Duke's suggeJUon lbat str1p. miners c:c.nvert llle tom up land Into 
energy fanns. trrterconnected by canals dug with thclreanh·l!llug 
tng mnc:hlnery. Sll1pped coal could lllen be barged out. and sew
age sludge barged In to fertfl.lze and rehabilitate the land. Belo~ 
tong. says Duke. barges would be haullng renewable fuels to ur. 
ban centers and sludge ba.ek.to thc:en~furms, bringing a know
Ing sntlle to Pfeiffer's ghost. 

Already In lhe 1900s Donald Despain. a ma.vmc:k eoonomlst 
and Industrial-relations counsel. had proposed a fundamentally 
new Industry to transform agrtcnlture from only a source of food 
supply to a &uppUer of lndustr1al products. whk:h would create a 
degree of agra.rtan prospertl;)· nc--erbefan: expoienc:ed In Amertca. 

"With agrleulrureentedngalongdepressson.· he told audlmces 
In 1972. ·aoo fatmm; gentng the same pticea t.bey got nearlr 
twenty )"C&&'S ~paying prtc:es three Urnes hlgher- lbelr 
growing crops for power alcohol could pull lhem out of a slump 
and IntO prosper1ty.-

Despain quoted a Dow Chcm.lca1 Company c:x.ec:uLh"e, William 
S. Hale. as te.I.Ung the U.S. Senate's Suboomml.ttee on Agrlc:ul
wrc: ·Alcohol. whldl can be manufactured from any Cann prod
uct oontalniDg sugar crystals Is the only ouUet In mll.58 fonn wt' 
have for excess agricultural productS.-

So. wby Is H. If the fact bas been known and pro\·ed for m-er 
half a c:entwy thai Internal c:ombustlon engines can run on alco
hol as a sole fuel or on gasoline with an alcohol a.ddlti\"C. either 
sube.Utuung for J13,S0llneorstretc:hlnglt by 100 percent. that this 
bonanza Ia oot a\'Bllable to one and all? 

In the 10005 Dr. ~ .M.. Cl'ufsterulen In a pamphlet. PUwer Al
cohol and Fllrm Rc/iief, dug deeply lnlo the extcnsh"e scleniiJlc 
Ureratu.re on the use of ethyl alcohol as a cheap fuel fOr all com 
busllon engines. All the lm"CStlgatam agn:tld that from the stand 
point of nallonal eoonomte welfare. a.lcobol was lhe best fuel be· 
cause of Its many establlshed ad\"llllta8CS plus the fact that It 
could ~produced within each COWltry. whereas petroleum bas 
to be Imported. 

Most attrocth"e to Canners was the c:banc:e to dlsLUI lhdr own 
fuel on Lhetr own r=. or make larger amount.&-as atucb as 
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tbousalld gallons a doi.:Y'-Inacommunlty dJstlller. which could 

tcfl any crop contalnlng sug;u- or siarch. 
P"" a:;::. I don of the oil c:ompan!eS. says Chrlstenxn. was llrgil· 
~ and brutal· they went about dlsttfbuttng to lllllng-stauon 

wr.; across the nation cost-free mhumgraphed material to 
:.::the public Into beJJevtng that almbol was tnefDCicnt or dan
gerous. 1lle Petroleum lnstttnte. with bmncbeB In C\>ery SUite. 
«t~t IntO action. and In l.be naUon's capital money gushed like 
(llltO lobby senators and congressmw. 

tntteyldly flghUng for l.be "I'Rrmer's Alcohol.· Charles WalterS 
Jr •• carefully documented in a sertes of articles In Acres U.s.A .. 
the n-ntcal atutude of lhe "Big on· cartel ruc:mbers before. dur-
111,1!. and 51nce WoTld War U, as they Cough~ bltlctly 8gl\lnS! lhe 
dt.:oUUallon of gram. even grain so apollcd as to prevent Ita c:on
!>UIDPUon by humans. and even when gurvtyal of America and Ita 
Allie~> was at stake In World War ll. Only on orders from FOR's "no 
rrd·tape' Baruch Committee. dld.B-29 bombers eventually 0y on 
a ~ of hlgb octane 100 proof akxlbol, But rtgllt after the: 
-.r the governmml closed down Its alcnbol n:ft:nerles. C\"CC1 ~ 
Dr. 0 E Hilbert. Chlef of the USDA's Bureau of Agrtc:ullural and 
lndl15trlal Cbeml5uy. reponed. on llle basis of extensive testing. 
that •farm alcohol makes low-octane fuel equal w regular pso
llne." emp~ tballt c:ould economically provtde a vast mar
U:llor s urplus grains. To dJstlll a billion bushels of surplus gram. 
he said. cost ontr 830 miiiJon-a small amount compared to the: 
8200 mJlllon reqinred to build Increased storage fadllUC:S. "whldl 
In no way solve the problem: 

'Whlle l!.l'aln was being stored In bins. clc:rnt.ora. \'llCaJll lots. 
trnt.:o. shlps. and even on the main s~ts of wwns. each bushel 
of grain conta.tntng better than 2 l /2 gallons of ethyl alcohol. 
su~or tO premium gasoline. lhe fanner was being subsidized 
to retire land from US(!. 

1be IllO\'C to alcohol was even supported by Truman's Secre-
tary of Agrtculture. Charles F. Ell'annan: and a USDA expert told 
one U.S. Senator there was no reason why all damaged graJn 
COUld not be u&ed for producing lndustdal aloobol. But. when 
Dwight D. EISenbowcr was cleeted.ln 1952-as doyen of Lhe mill· 
tvv-tndusll1al establishment. the machtnauons of whlch be 
WilrDed a~•lnst Just before lea\1ng ofllce.--a spedal comm•sslon 
was fOI'IDI:d to look at American post-war agriculture. Blatantly 
~ SC\"':nty·lh"': ~ of alc:obol exper1ence In Russia. Po
land Italy. France. and England.1.be commission concluded that 
tt bad fOWld ·no encouragement for belle\1ng t.hal. In Lhe present 
~tate or knowledge and under present economic condlllons. lhe 
use oftndu&ll1al alcohol foT motor fuel can be jusUOed. ·It was a 
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specious statement pnxtlcalc:d ou oil being ava.Uable 814.6 cents 
a barrel 81 Ras Tanum and other Saudt Arabtan oU refineries. Cld 
ltJftn:lrum. And whereas lhe co•ntlllsslon usc:d lhe excuse tbat al 
oohol was nDl eOldenl as a fuel. Walt.ers pointed out that 1t Is 
equivalent tO gasoltne In powu. burna cleanu. produces lower 
emissions. and causes no unusual engine wear. Cats 1r1 lhe l.n
dtanapolls 500 use 40 to 75 perttfll alcohol In t.beJr engines. and 
l:bewudd's speedboat record was made: wUb 100 pe~ceot alcohol 
furl. 

So pc:rildlous are lhe pet:rochemlcal COtDpiUliCI.. now faced with 
Jmmtt!l'm deptc:t.ton of lhetr oil reserves. t.bey are tooldag to con· 
trol lhe soun:e of biomass as Is c:vldent from l.bc manlputaoon of 
farmers tmo debt and c:xproprtaUOn by foreclosure. A stxaw 1n 
lhe 'Vi'1nd}• polltJcsoflhe natJon's capital was l!dzed byVlce-Presl
dc:nt George Bush as he girded b.lnu;ctf 10 cany the chemical ban 
ntr IntO the presidential race of 1988. In Chemt:aLMarlreting Re
poner of August 10. 1987. he waa quoted as touting ~haiM!I and 
methanDI as a step toward ·energy lndepenclentt. Jess smog tn 
clUes. and more American Jobs.· 

Already In 1983 Dulce was commtss•oned by theNonhemAg
rtcuJtumJ Energy- Center of the USDA ln PI:Otla. 1111nots. 10 pre
pare an unb!asc:d comparisOn of two hundred of the more prom
Ising renewable energy speclc:a of plants. Included. along wtth 
such common energy gra.s~ as sugar cane and the all-too-fa 
mllla.J' oilseed, the peanut. were more exotlc spedmens such as 
the -petroleum plant' euphorbia. and lhe ·gopher" plant.. whose 
mUk, according tO Nobel Laureate MeMn Calvin. can produce 
tlf'ty barrels of oU per acre per year. or diesel trees Uke the huge 
copa.lfera. whlah bleeds Uke a rubber tree to gl~ ftfty barrels of 
dlesel per acre per year. or the ket06ene tree Slndora, anolber 
large tropical tree which ts bled for Its rain: and petroleum nuts 
Uke plttosparum, a fast·~ng tropical legume tree grown for 
6rewood to bum for eteclrtdly; and lhe fast growing fuel-wood 
spect.es Uke leucaena. lhe PbUJpptne tree from wbose fruit ttmr 
sene Is readily derived 

In Hawall, say:s Duke. It 18 eo)nomJcally feasible tO pmduce 
electr1cfty from teucacna. In lbe PbJUpplnes Pfnosponun 
~erum bttsbes could satisfy the kerosene needs of e\'UV 
Phlllpptne family. Four percent of Panama planled to Leucama 
could satisfy Panama's enef&Y requirements. 

And Duke points out that au of u.s. petroleum requirements 
could be sattsfted with the byd.rocarbona ~ £rom planting 
aaeage the Sl2e of Artzooa with euphorbia. commmty known as 
·spurge.· a shrubby plaru. \\.1th a bitter milky Julce that SUM\'eS 
tn ar1d areas. 

Riollwu un Dn II US 
"!1lW there Is the family of on palms. constdertd the ihtrd 

IIJEIOngst the plant fasnWes Important to man after legumes and 
~They produce quanUUc& of ou. and can grow vet)' well on 
~or~ de!;CI11lled. land. According to the Offtce ofl'tdl
palo!vcat Assessment (1984). about two bllllon hectares ol' tropi
cal landS are In various stages or degn\datJon. a wasted potential 
asseL Technologically ll:nprovln& such degraded lands with sew· 
q.e sludge and planting energy trees would offer an otgan1e eotu
tton tbat-..ould lead to higher productMty of energy sources wblle 

1.,mporartly but vlt.ally tying up C02. 
II'OPtcaJ CQUnU1es. espec;lally humid countries. with few or no 
~furls. bankrupt by htg}l energy costs. and hungry for en 
erg aJR:mat.l\.-es.. OlU5t. ~Duke. look to wbal. natural resoun:es 
ihtv tm.... at hand. For lhe Third World. he suggests a '-arlety of 
paJin oils that could make many of those countries sett-suffldem 
tn fuel Much clegmdcd land requites expensive ln1p tJon and 
desa)!nlzaliOO. but the nypa. a palm of soul.beast Asian man 
grove swamps. grows ...-en where It Is Inundated once or twiCe a 
daylll!ith saline tides. The nypa can giVe two to ~ tlmes as 
much alcohol pet hectare as can sugar cane: and the Philippines 
alone have 400.000 hectares suitable for nypa proclucllon. Up
grading lhe OTA's twO bUJIOn lfegraded hectares 10 giVe twenty
live barrels of oil pet hectare pet year. could. said Duke, readlng 
from one of his serious papers. facetJousty entitled "Reading Palms 
Into the Future: produce the required fuel to run tbe world. 
·oPEC: he added wtlh a smile. "mlght become an aeronym for 
Oil Palm E.'tllOrtlng Countries: 011 palm trees. representing a 
standlng biOmass of about ten lo one hunlfred metdc tons per 
heciare. wouJcl mcanwblte tie up a lot of C02 In previously un
producuve land that Ued up ''elY ltttte. 

The babassu tree ( Orb(gnjJQ barbosf.QnQ Burrell Is reported by 
OTA tO yield more than a ton of fnatL pet year. During World War 
U Uqnld fuels were dertved from the babassu: Ule-)1 burned easily 
and cteanly to diesel engines. Reslduc:a were COI1\o'erted tO coke 
and cbarroat tn Brazil nearly 1 00.000 people are presently em
ployed on l 5 million swampy hectares desc:rlbed as "probably the 
largest \'C&elable ou Industry tn lhe world: IllS wholly dependrm 
an Wild plants. de\'eloped £rom an lndl&enous cottage industry. 
capable or further expansion. Of the fruit. 10 percent ts kernel. 
50 pe1 ctnt oT which ts oil. tndlca.l.lng a )1eld of about forty Jdlo
gJ:ams of oil per tree. ar a barrel for t'\'U)' four trees. Ironically. 
Brazu. a leader In tk-\•eloptng alc:obol Cram energy crops. produc-
11\g a bllllon g;lllons of a.loobot a year. mostly £rom sugar ame, Js 
Obliged tO lmpon diesel fuel. Yet IllS admirably sUJtc:d to produc 
blg diesel Cram palms that ba"e twice lhe energy content of sugar 
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cane. and are ea31er 1.0 grow 

Duke Is COl1YinCcd Wal the 011 palm (E:/aets gufneensls) catJ 
outyleld other \'1U'ktles such as Aleurttes and SoptJJm to produc.: 
ten to SIXty barrels of oil per hectare per year. renewable yewty 
Transes1ertlled palm on IS an excellent substllute for diesel fuct 
with a far Iowa' polluting efrecL 1 

Altbough the perennial palm produces nrarty twice as mucn 
enet'!!Y as the supr cane. whJcb has to be ~planted a.rurually 
and ten IJmes as much as the soybean. U Is not a last llllnu~ 
solutJon. as It takes eight years to come to marlmum fruition. 
Ho~-er. as Duke polrns out. on palms can spend the first rwo 
years lntcrcropped whh sugar cane. the next two yeans Inter
cropped with C85S8\'3,, and the DeJI1 four to eight years lruercrop~ 
with annuals Uke peanuts. sun.Oowers. or soybeans. And With 
full oil palm production. l.bere IS st1U a good ~1eld from lhe Inter
cropped legume. 

Authors Clement and Mora Urpl 5Uggested In 1984 that .Baar1s 
gastpaes may yield f'our limes as much frult as tbe date palm. or 
11-30 metr1c tons per hecwe. wtth up to 55 possible.. Its oil Yield 
mlgbt be as hJgh as those or on palms, with a more nutrttlous 
Te51due. They Speak Of a yield Of from 35 to 105 barrels of oil per 
Mclare per year, ll!t1elLIQIXc. Malaysia. presently at the f'orefrom 
of palm on produCtion, bas t\1.-enty four-hour pipelines relaying 
pa1m oU from the Interior to the coasL 

To supply the whole world's requ.trements In fuel on would take 
twO bUIIan hectares of palm oil But If It were possible to double 
the yield through bJotechoology such as de>"eloped by Stetner. 
Carlson, and otben;, tbat acreage could be bah·ed. By OTA fig
ures there are 4.8 bWJon hectares of land In the tropics. of which 
only 1.8 are In fore..t. leavtng 3 billion to develop for energy plan
laiJons. To Increase t.hc:Jr potential. Duke 8U88C5t& scnentng clone 
tissue cultures for Increased tolerances to aluminum. cold, 
drought. sali. and 88.1t-water lrrlgaiJon. 

Opting f'or a green world Instead of a greenhouse. Duke points 
out tbat anywhere on the planet we can Increase the rate of pho
tosynthesiS to sop up C02 to make Simple and complex: sugars 
we can decrease the magnlrude or the greerlbouse efrect. a solu 
tJon. 51mpler. cheaper. and more practical than some of the fur 
fetched and expensh>e sul(gesuons of won1ed cUmatologists. 
Ahectar~ of leucaena can llx 25 meb1c tonll of C02 pen-ear. or 

2.500 mW1c lOllS per equ.are k11otnt1er. up to matu.r1~ they 
slow down almost to a Stop. BalJck and Cershoff (1981) menuon 
another palm speCies also ~und In Laun Amedcan swamplands. 
1 T~ to • d...mcat~nm l'ar ~an Dr1!IWIC c.tn In to &Dothcr - "' that......,. add. 

Hoot,_ c... Do 11 m 
In upland forests' JC$S,'Illa baua. It 18 a rtch souree of both 

aJ1d nnd oU. wh.leh could tie up plenty ofC021n marginal fiWlUDPY 
~ 11 shOuld take only a mtllJon square ldlometers ar a 100 :;;,n hcetaJ"eS of leucaena to !!IOak up the 2.5 bWJon tons of 

we put tnto t.be a1r each year. And If an the Leucaena were 
~ted to fJ\'C enCf&V (Instead of bumtng our f08811 fuel) the 
drcct would be doubled. C02 could be stopped 1n Its tacks. 

B\11 Duke watnll that palms an: presently an endai1gered spe
cieS their fraglle family disappearing about as fast as the enetgy 
resources they could help replace. He urges concerted c:fJOn to 
~ all palm5 for their ecmomlc potential, while l.hey an: stlll 

aJ1'Ill'UL 
111en there's consnvauon A good half of the eneQ!Y thls .na-

ti!JDUSC5-lll0rt fuel than 18 c:onsuzmd by t\0.'0-tbltds of the world's 
popttlatto&-eould be S8\-ed througJl CQ[ISCJVlliJon. which alnne 
could ~se the U.S. conU1buiJon to the greenbouse efrect by 
50 percent. denting lhe world total by one-lblrd. • 

Each North Amelican consumes about 2.900 gallons of 011 
cqun'lllent per year. or nearly 70 barrels per capita. 17 pen:ent of 
whlch 18 spent on food. wbeteas the wodd mean .IS only about 11 
'llal'rels. AmeriCans use mucb lllOrt enetgy to produce. process. 
retail. and prepare food than there 18 energy ln i.be food produced. 
And eaeh year the average American consumes about as much 
wood In the form of paper as people ln the lblrd Warld use to 
cook thetr f'ood. 

It takes as much (IS 300 gallons of oil per acre to cultJvate land 
ill America. Ninety percent of all grains. Including com. grown ln 
the United States &01!5 to livestock 1.0 prvvlde the antmal protein 
that Americans cmve. or have been maneuvered Into cra'ing. A 
meat-centered diet Is the most reso~e-expenSIVe of all d iets . .An 
Amencan steer eats twenty-one pounds of plll.lll protein to pro
duce onJv one pound of protein tn steak. A srunnlllg 25 thousand 
calm1es -of energy are expended for ~try thousand calodes of 
beef p rotein produced. which only goes to putrefact.lon 1n tbe 
human gut. If Amer1Ca were t.o take the presently unpalatable 
sf.e? of going \o-egetanan. says Duke. all tbat gta1n could be saved 
for energy production. resoh1ng t.hc energy crtsb. and greatly 
1mprovtng the health and emrgy of humans. 

Enagy conservation. says Oulte. does not req~ the curtafl
mentofvttal services: It merely mJ~ thecunat.lment of waste. 
Often a dollar tm-ested tn energy conservation lllllkes more nrL 
energy availabh! than a dollar Invested In developing new energy 
resources. Tblny pettentto 50 percent of the operattngenogy In 
most extsung bulld1ngs could be consen-ed. and 50 to 80 perccnl 
could be saved ln new bulldlngs. 
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Duke makes t~~t~.'eral encouraging suggt!Sdons for lmpnMng th~ 

oounuy'a future. many already popular wtth organic gardmens 
plant1n& g.ardens on rooftops: drreJoptng two-and ·lhree· ~ for
est emsystema In IJeu of manocn1mred orcllards; de\"tloplng ~
strable \'tnes to c.l1mb 0\'el' houses dm:tng sn1'11IIV'r 10 funcUon as 
natural alr-condltJancors, conserVIng energy and cuuJ.og down on 
C02. filling every window w!tb. rnllna-ry herbs or ornamental 
plarus. But. Uke Hamakrr, his p1"fJDe suggesllon Is to keep plant 
tng uees; he suggests the arldJUon of fast 1!J'OI1f1ng spoecJes to the 
msung slow-g)'OWIDg ones. A.llrelmod farm that generates My 
metric tons per hectare per year Instead of m-mty 6\'oe wtiJ Uoe up 
twtcoe as 01uch C02. f'all= firewood. In the forest. hatveskd and 
burned InStead ofrossU fuel. frees up more space for green plants. 
And Duke recommends using .llvtng fence posts InStead of en 
ergy-conslliiilng metal-df'.cll'!c fences. 

Richard Saini Barbe Bakl:r; the English forester wbo pklnecred 
the ~~ to save California's red'I>IOOds. proclaimed that 
man's extstoence depends as much on trees as It does on plants. 
and that trees are as es5Liltiall0 agrtcult:l.n'e as to breathing 'Jluo 
mlnlmum for safety. he lm;1sted. Js ~co--er eocompasstng a 
lhlrd of the total land area ol the planet. a ratJo "'ooe ba\'e lmperikd 
10 ibe pomt that ,.,-e are losing an acre of ra.tn forest e\~' seooru1. 
Saint Bartle. as he was famUJarly knolm. d.lsco\'el'ed that 1n an 
agricultural area If he devoted 22 poetcentofibe surfil.:e continu
ously to o-ees he could double the crop output of the coruJguous 
cleared area. Trees create mt.crocllmate:s In whJcll crops llolll'lsb; 
they reduce ibe speed of wind. 11ft the water table. feed an In
creased poputaUon of worms. I\ Single eucalyptus tru. forty-five 
feel tall. wtlll.rarulplre over elgh~y gallons of w-ater a day. 

Only 2.8 percent of the world's land IS ferule enough to ll):Ow 
wheat lndeftntlely without thf' assistance or trees. 1n England. 
one lleld ibat has raised wheat eontlnuously for a hundred year5 
Is surrounded bY olllcs whose roots go deep. tapping m.tnerals to 
feed Its le<n-es. When the leaves ba•-e soen-ed their funcuon. they 
ran to carib and rot. Surfadng wonns carry down thdr resldu~ 
=night to replenish the soli with essentlalllace elements. And 
)"d. lOr decades. the trend has been 10 fell treeS and plant pa.s
wre. w1Ucb rapidly erodes. further lmpmllng 11&:. a.s oature's long
term wiSdom Is sacrtftced to man's short-term gain. 

Saint Barbe and ol.bers ba.•"t cajoled lhonsancls of mm and 
women Into plamlng mUUons of trees. and ba'l'oe pleaded tbat mll
llons more can. and must ~. plBn:ted. One of the adherents to 
hls world Wide ·Men of the TTeeS• OJOVell1eDt, Cbarlell Peaty. after 
a llfttJrne spent c~tlng. managlng and baJVC11tlN! forests In 
Europe. deCided to do somelhlng about refot-e~~ung man-madr 

..,,_ C...llo h 1)7 
.,mst.es oi western /l.uslralla, wbkh less than a ttntury ago were 
C'O'-ered with hard wood forests of Umber and shrubs lhnt each 
,-ear 5~ Into a blaze of colocedilowrrs across the enUre coun
~n..ule, 

·When farmers clea1ed this land. a thin layer of tot-O was Swepl 
pay tn a stngle gencratlon bY cycloolc winds and downpourtng 
nUlL The fertiliZer laden runoff accumulated1n creeks and ~ 

10 turn !hem Into sal! bogs. wh:lle the trees wblcb had flourished 
ftloN! their banks turned Into matchwood. To create Df'W tree 
stnJ1(Is and shelter belts Peaty ln•-mted a spedal meibod of plant 
~n,~e tne$1n desert countty with mln1mal. even no. watering. 0\v 
the pru;t stJC years be bas planted on t:red.ess farm acreage mU 
lions of spectmens or false mahogany. Bald Island marlock. blue 
atallet. Oat· topped ynte. wandoo, eypress. two kinds of acaCia. 
eleY1'11 mnetJes of EucalyptUs and ca.suartna trees. one of the 
world's oldest varleues. To dale lhe results o! hill efforts are a 
lhousand fa.rms with shelter belts and wltb millions of dollars 
worth of pine planta!Jons 170 miles south of Pe1b Ptaty told 
many audlences of Australian farmern: "lf each of you plants trees 
10 slow tbe wind. your ground. your water, your whole em1ron 
ment wfl1 be brought back into bafann:.l"'ocks ofblrds.JOt\l( 'IInce 
Jepaned will return.· 

'Ihat Peaty's \'ISlon Is oot utopian 1S .PfU\-oed In a moYtng b1bute 
wrllr.en by Jean Olono. oneofsoUlhcm Fmnce's most lyrical writ 
ers, 10 a simple French peasant. Elzeard Boufiloer. From pall after 
pall of colleckd acorns and seeds. Bou:fJier Is credited wtth bav 
lng single· bandedly planted a forest of a mUUon trees, covering a 
\'8St expanse of previously unparalleled ~latlon. now a lhrtv· 
tng countryside wilbln a splendid French nattonal preserve. If 
only a million people In this or any eotmtry were each to plll11t a 
Single tree. the feat could~ duplicated, and the number would 
Increase e.~nentlAIJy as mOt-e lJCOple planted mo~ trees Only 
thus, and by brtnglng new Ufe 10 a temlnerallud soU. can we 
hope to Sll'"e what passes for cMllzatlon. and recover lhe bounty 
of Ufe an this planet. the secret ID wblch, as Is pal.ent. 11\-es In tts 
!IOU. 

Our problem Is wilh tJ.me. If Hamam Is right. we ba\"t let slip 
the chance we bad to plan! the trees In ume to 58\'e tbe planet 
fmtn dlsast~r. But one last hope rematns: microscopiC tn s1.te but 
l1.8tgarnuan In power. the oldest. ba:rdlest plant-form an the pl.ulet. 
a &un.1vor. through bUHons of years. from an tbe hazards. 1ma1: 
lnable and untmagtnable. dished up by an Indifferent fate: the 
one-ccUtd. blue-green al,gae. known as Aphantzornenon. Prollfer
aUn,g at the rate of lmots.. the algae. could. a«:ordtng to Daryl J , 
Kollman. sctentlst. author. and educator. dispo~ of surplus C02 



r 

and feed the world. Orown In men made ponds all across the 
world. espcc:taJJy In such \'&St spaces as the Sahara desert. the 
metabolizing biomass could su<:k up 118.6l quanUtfes of C02. No 
planl. says Kollman, grows fast enoug.h to crealc: the biomass to 
get us out of trouble. 

To prop38i!.te blue-gnen algae all one needs Is a pond. a pond 
liner. more water. and rock -<lust as a nu1J1eot-all tnllnltdy easter. 
cheaper. and more effect.M• than any of the cllmatologlSUI' far
oulsuggc:stfons. 11le water does not ha•-e to Dow. but needs merely 
be stbnd so that the Infusion of algae all get exposed to the sun. 
Prollf'c:rating, the algae: dmw to C02 from the alr. Ha.rvestc:d. says 
Kollman. ihe al'!l\e a.re tbe world's best nutrtent. suflldent wtth 
their protein to save lhe U\1!$ of m!Wons of starving Africans and 
1hln:l World peoples. And tf. for any reuon. a batch goes bad. It 
makes organic (~ 

Ancient organlsms, algae resemble bacteria but have oell walls 
and a far greater caplldly to photosynthesize. INking them the 
most eft\c:tent chloroplt\11· produelrlg organism to Cll1stence. Mono
a:llnlar, each lndMdual Is self sulllderu.. Having no ctrrulatruy 
system as do plants, the)· a.re mo6lly mkroSClOple. though same 
grow Into glanl seaweeds, hundreds of feet 1aDg. 

To KoUman. the blue: green. stanciJ.ng a.s 1l docs at the very 
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110m of the food chaln. IS more bask: to blologlcaJIJ.I'e than even :C rej!\1lRl' bacterium. For bi!Uons of years II bas dwelt to c:vety 
of water and every Inch of fertile son. transforming mtner= ~· and sunlight toto viable: foods for bacterial. plant. and 

Jit1lt%11l1 11fe. responsible directly for about 80 percent of the world'!. 
Sll# of food. 

A few years ago, Kolhnan came across a supply-atmosUnex
baUSlJble-ofblue gnoen algae In IOamalh LaU to southern Or
~ neat the quiet lumber town of JOamath 1-'alls. 'The lake Is 

1ao squa.re mlles In a.rea. the only known aa:esslbJe and unpol
tutc:d sou.rce of such algae growing wild and ln abundance. Gc:
oJQg~St!> estlmate that fOT the past ten thousand years t.be lala: 
bad had an annual procreatiOn ratt of 200 ml11lan pounds of 
algae. a rate that can persist tnddlnltely without disturb~ the 
~a~~r· ~ prtsune and healthy ecoiO!!Y. 

Entlrc:Jy 5UJTOunded by the beauUful Cascade Mountains. wtth 
Mount Shasta tn fuD \'lew some 6fty miles to the south, the secret 
lo the lala:'s bonanza Ues IS Its locaUort. a natural trap far the 
nutrl~t maldngs of life. Rain and snov. that fall on four thou
sand square miles of rfch volcaniC 8011 of the Oregon Cascades. 
wash tnto Klamath Lake mUUons of tons of outr1ent topsoil All 
the requtred mtnc:rals are carried down &om the glackrS. avaO· 
abk for hungry algile to tum, with thc:lr strong supply oC chloro
phyll and wtth the powu of the sun. Into chelated organic mol
t:CUies of super food - food to feed a struvtng planet. 

To add tn this nutrfent5upply. much of the: alga.e has a=u
laled lbrough millennia Into rk!h 'I«Ument. which now covem tbt: 
bottom of lhe lake to a depth of lhlrty· lh-c: feet. Tbt top one 1nch 
of thlll 5edlment alone. according to Kollman, could a.uppon a 
masst.-e algpe bloom for sllcty yeru"!l to <:Ollle w1U10ut any new 
nutrtents enlerfng the lake. And Its waters a.re unpoUuted. In an 
area Oevold of Industry, town sewage, or the C!bemJcal tOXins of 
ag:dculturc:, the nveTS and st.reruiiS that enter tbt: lake are pure. 
dean, and potable:, with UIUe I'I:ClnaUonal boating where algile 
tarpet the surface:. 

Kollman came to his discovery by a CirCuitous route. A teacher 
and atlmln!strator with a masters In SCience Education from 
liar.'<IJ'd, he was trnlned In Italy In lhc: Montessorf method Over 
a twc:l\'t'· year spnn of tellcblng young cb1ldren he notked a steady 
.Increase: tn problems normally cllsstlled as "learning dlsabOJttes." 
Jli'Oblems be soon~ as being IISIOCiatc:d with the dtmln· 
lshlng quallty of tbe children's diet. Under-nourished or poorly 
nouJ1sbc:d children were not capabll" of ab5orbtng Information. 
and thrrc:forc:. of lltarnln£ 

We came upon Kollman In a Los Angeles suburb to the bouse 
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ooor of hl1; supponcrs. jusl as he was begtnntng bl3 campaign 

rJf. run for President of ilic United States on an c:cologJcal plat· ::rtn- Tall. balding. quiet-spoken. In his OllJes. with a deeply lined 
fneet that easlly breaks Into a pleasing smile, Kollman czplatncd: 

1 ~that concentrat.lon was l.he first requlmnent for learning. 

1111d that It was getUng more and more dlfllculi for cblldm'l to do 

50 li 1 wanted to be succeMfialtn l.he classroom. sometlllng had 
1D !X done to help l.h~ children's dlelb. An extensl\-e computer 
searcl> thr'oUg.h extsttng lllet'llturc muled l.ba.t mlcro-algae -=e 
Jxl!lg uo«< tn Japan and other f'ar Eastern countr!es for the 
~tlon of poor educational performantt In schoolehlld=l. • 

1n 1976 Kollman and an as50date became the first re~ 
!ll the United States to systemaUcally grow and ~ w11h 
sp1JUllna and chlorella. forms ol ~ algae now widely mar
keted. But Kollman wasn't &at1S6ed: he didn't like the Idea of 
barttl& 10 grow th~ algae artJlldaJJy In man-made poods: and the 
cdlulos.e cell wall of chlorella made It dlfBcult to assimilate. Thr 
~of algae growing wild In on~ of lbe world's r1chest natu· 
raJ "1rutr!ent tn!ps,' completely free or artl.8ctal lnOLlenc:es. an
swered for him both problems: l.he Apha.nlzomenon's cell wall was 
found to be composed ora substantt nearly ldentkal to gtymgen. 
maJrtng the al~e 95 perttnt a.sslmlla.ble by humans. Arul the 
algae contain all Ule tratt element.S essen!Jal to animal and man. 

1'0 get the blue-green distributed e..-eo mon: widely. a system 
was devised for hatvesU.ng Ule crop durtng the summer. then 
~It to protect the bencllclal enzymes l!fld heat-senst
~v1tamtns, guara.ntee!QA both the algae's nut:rtuonal ~-alu~ and 
the lake's ecological Integrity. The result 18 a 100 percent plant 
wbstanc:e, 69 perttnt protein. with all the tratt elements tn a 
colloltlal state. readily assimilable, the highest source. accord.lng 
to Kollman. of natural vegetable protein and chlorophyll Jn the 
world. c:ont.alnfnR all Ule essential amino adds 1n perfect baJ. 
~ almost exactly as tn l.he human body. 

As a food be says It has no peer: one gnun of blue-green algae 
has testM out as containing about 1.400 micrograms ofbetacanr 
~- To obtain that much ~tacarotene one would ruwe to con· 
sume 14 gra.mso!Uver. 70gnunsofcarrol. 14 eggs. or5quar18of 
milk.. Ills also a rich aourtt of neuro-pepUdes. quickly ab5otbed 
to OOUJ1sh both the nervous syatnn and the braln. 

A\ dlnner with Edcfl~ Alben. of Green Acres fame. also a de
'1lu:d suppan.er or organic fanning and an authentiC ecoleg.lcal 
l"e\1\·aJ. Kollman expanded on Ills progam ~ 1be llBt order" of 
bustness Is to get the people of tbl3 cououy healthy. lba.t means 
cleaning up OW" ag,tc:ulturc. and restortng health to the 5011. lh•e 
cioJn act now to clean up the em'lr'Onment. we may lose fOI'C\-er 
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the opportunity to do so. We are close to the upper limits or 
reversJb!Uty. And the United Stales IS t.bc only country with the 
JlO'..er am! the Influence to lead the world lntD a ma.s5lve =•iron
mental and economlc cleanup. So far. we.,"C left u to the •aperts.· 
and you can see the mess they've made. ~·'ve left us 575.000 
toXIc waste Sites to be cleaned up tn the USA alone.· 

'To FDR's Four Freedoms we must add the freedom to ha\-e 
dean alr. clean water. vital food, ami the l"lgllt to pass on to OUr 
cbJldren a world that's llt to 11\-e tn. This ea.rtb can suppon a lot 
more people. \\1th a lillie bll of Intel~. we can auppon them 
all In a way we've never lleeJl before 'lbere's g1aclaJ un thal.'s thirty 
to ftfty feet thlclt In North and South Dakota; •••-e can grtru1 1t up 
and 100\'e It lntD Iowa. !Utnots. Kansas, Nebraska. Colorado. Texas 
and Wyoming for \1tal eon and vtllll crops. Meanwblle. un111 "'"C 
gow more healthy food. the algae can b11ng us all the clements 
we lack.mr a rerltallzcd. endurtng health. The blue-geen algae 1s 
a g1ft: from beaftn. BUllt may be the last "'"C ge.tlf "-"C don't shape 
up. We can talk about the future. and vtsuall.ze the future. bullf 
we want that foture we must acL • 

Chaplet 19 

PURIFIED WITH FIRE 

II took the Chemol)yl disaJ,ter to arouse 
the Soviets to some actlon. belated, lllld far from what WM Da!ded. 
1n the rest of Europe. alarm at the fallout con.'lequences momen
tanty took people's minds, confu~ and bclpless. off the prob
lem of their dytng trees. 

Not so 1n Amel1ca. where the pll'lglle was spreading. Satelllte 
pbo'lllS-taken ftve hundred mUrs above the eartb-mrea.led pan
oramiC shots of mountains dotted with dead and dy1ng trees. These 
were supplemented by r.IU1.h based clo~ups of yellowing needles 
and Ufeless branches. To struggle with the problem. an :tntema· 
Uona! ftve -day conference was convened at the end of October. 
1987, 011lhe shores of Lake Champlain, In the lhrealened Green 
.MountaJn Slate's city of Burlington l"onnally enUtled "1be Ef 
t'ects or Atmospherlc Pollution on Spruce and Fir Trees 1n the 
Eastern United States and the Fedc:ral Republlc or G=ny,. the 
Confermce brought together a large number or forestry expertS 
and olher scientiSts from both counU1es who were studying the 
bea1th or trees from space, or lhe eandluon of their roots 1n the 
SOD, and ~else In between. 

lbr general COnseJlSUS admitted. as It bad for neuly a decade. 
that Amtrtc:an and German U"Ces were rapidly ~ for a senes 
or reasons as complex as they were my,.uMng. apparmtly from 
both man-made and natural causes. But lhat. as the New Yorlc 
Times put It In a sutJJJDaiy llrtlcle, was about the exttnt or the 

1~ 



agreernenL 
lt took Dr. Vlktor Ka.-da.. director of ~ u.s.s. R. Academv of 

Sd=ccs lnstlrute of SoU ~. 1.0 tum attentlOn away from 
what he coasldered InOre than an ample diacusslon of~ Indus 
U1al poUuUon of the atmospbe1-e to a potenllally more lnuaotable 
problem; the lnll'Oductlon of bea.ltb-lhreatenlng !leary metals. 
5Ucb U lead. merctlty, Nl!frn!nm aluminum, ll.n!eoJc. and seJe. 
ntum lni.O the soil. and thence Into the fOOd cllaJn. a process lle 
feared might be lrTewrslble. 

But a surprise was In the air. As If In atJSWU 1.0 &Orne universal 
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tl)Ue ca.roe a message from the subconunent of India. 
~l by a Hindu Yogi. that the process wa.s not lrr'c:verslble. 
bl"" ,ometbln& could be done tollgln the planet's polluting plague. 
~11U!.In BaltlmOre. aU the way from a small nillroad town south 

caJcUU.a. be claJ.med to ~ been spcdally sent by lllg)ler au 
~tv with a 5UJ"eflre method for clean1ng up lbe aiDlosphere, 

uitng health to forestS. and bdng1ng back to l.be1T verdant 
~ lloclul of happlly sJngtng birds. 
~ menage. be !Nlld. was from a TW¢t'llble sage respom>lble 

101' n:~nli'Oductng to thJs planet the ancient purifying wbdom or 
!be vtdall. Panna Sadguru S~ Gajanan Mabaraj, said to be a 
I(Alkl Avatar-<~r "asoended maater." who needs not return for 
another Ufe to this wen ofPQllutlon, but dots so for some higher 
Ideal-come to preSide over lbe destruction of poUuuon on our 
pJan .. t . J<alld being poUuUon. 

His messenger. a young Yogi named Vasant V, Paranjpe. born 
1n l.bc old Brttl$11 stronghold ofl'oona. southeast of Bombay. bav 
!rut r1d bJJnself. In the manner of the Gautama. of aU his pos.ses
s:ons. an1ved 1n New Yorktn 1972 wlt.bout a penny. In the ~at. 
cttv Vuant wallred the streets unl11 people spon~ oll'ered 
hJm a ,1Sd, a green card. money, whateVer be mlgbt need to set 
bimxlf up. Decllnlng aU favors. be Insisted he bad a mission to 
pvbm and that desUny would gulde blm. It did. ftrst to Jobn 
HoplrJns. then to Washlngl.on. D.C .. where the rector of SL 
Stephen's Episcopal Chun:h. f'atller Wllllam A. Wendt. the first 
pnesl to proruott" the ordination of women. took Vasant under hls 
protectlon and helped blm gel st.arted w1th hls mission. lie was to 
!>pread the andmt seletlce of Agnlbotra w1th methods eveJY bit 
as astonl&hlngas those of Stetner's ·sptr1tual !ldence: 

AjW;n the key Ingredient turns out to be cow dung. rallllng tlle 
question of whether the Jllndus may not aU aJon& ba'-e had some 
cogent and highly beneJldal reason for ~ndlng thelr cattle as 
they do. ~ them to wander unmolested through coi.Ditry 
Jane ilnd cttv street. 

1bls ttme ,the dried dung Js placed In an 1n\'Crted copper pyra
mid, the size of a monk's beggtng bowl. stepped llk.e a ziggurat. 
along with a &pOODful of g)l.ee. a handful of dce, and a plneb of 
redolent sandalwood. This strange: assortment ts set ablaze-to 
the acc:ompantmeru of a mantra cllant.ed tn Samla1t-u cutllng 
pead-gnay smoke rtses from lapping red-and blue flames to pu· 
d(y. or ao Ita devotees claim. the .surrounding atmosphere. ml· 
racuJously lncreastng the quantlly and quality or fruits and \-eg
rtables grown In the an:a. Agn11n Sanskrlt means ·f1re: and hom1 
· the at'!. of purification.· 

In a buUdlng on n farm on the outskirt& or BaltlmOte the first 
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dt"Vor~ In i.h1s country of the exotic practice have kl:pt an 
Agnlhotra 8re allve for ye.ars. During all that time a dedtcated 
Balrc of lndl\1duals ha\'C taken turns reciting an un!nlemJptcd 
mantra. around the clock. day and nlgbt. swnmer and winter. To 
satiSfy our OMl curtoslty we traveled to Baltimore. and at dawn of 
wbaC. was 10 become a brf&btsunnyday In May of 1987. satcross
leyged In a small bUlldlrl& on a bUislde just beyond the beltway, 
barely 6!ty feet from wbere the unlntenupted mantra was being 
dutifully but cheerfully redtcd by lts chaln·ftdng dC\'OteeS. We 
were 10 witness a pl't\'ate Agnl.botta orrcmony perfonned by a 
man wtth Middle Eastern features and a lhlck blactt mUStache 
wtJo sat m a )"Oga posll.lon lildng an ln''Crted copper pyramid 
Beside hlm 6UIOd a gallon jar tbaL must ha\-e once held mayan
~. now half full ot translucmt ghee. a round biScutt dn 1Ul.cd 
with drted fX1!III dung. and a tall tea box comalnlng sped!! I msma'; 
dee. \\1th these IJlliiUly 111gre<lknts. the yogi ~ed his fire In 
tbc pyramid. blftldng up the c•ow dung. pow1ng on the gbce. 
and scatl01ng In the rice. As blue-red flames dane«! up from the 
opalescent copper. and pale gray smoke rose LOwatd the black
ened cenrng. he Intoned a Sllnskrlt mantra by means of whlch.be 
boped to Inject lnto the atmosphere suffident nwrlents and fra. 
grance to stimulate plantS and ne1ghbors to gro..- happily together. 

In the treeS out'>lde, a Ooc-k of birds was already warbling a 
cheerful mornln8 chorus. AcCOrding to our guide, Non! Ford. a 
young acolyte wlth prettny beaded halt. the 8re must be Ill prc
('.!Selyatsunrtse and sunsd when certain wccgtesrtsc out of the 
earth with a quln(esscnlial 80Und audlble to developed l1Cl'Ule5. 

To establish the exnct moment of both dawn and duak. anywhere 
In thC.S country. th~ da'OtC'CS have computerized the 1ocailon of 
a-ery Llny hamlet In the United States. and can produce a com· 
putto,r prlnl.(lut at a moment's notice. 

l.aler, tn t.be main hOUliC, the owner of tbe fann. John T. Brown. 
a~ fellow of forty. father of two teenagers just on llietrway ro 
school. explained hQ\\• he had gotten Into Agnlbotra after years as 
a member of a group lhal foUows the teachings of the famous 
Indian yogi, Paramahal1sa Yogananda. wbosc auloblograpby Is a 
c:lasslc tn the genre. 

Our main objecU\'C, saJd Br0\\'1'1, was not to create any fmmal 
organlzaUOn. -~pie 'limply began to show up. out of the blue. 
and the messa,v. spread by word of mouth. There was no public
tty. no pl"'5dyiJ2lng va.sam·s ~was simple enough: Be 
hap~ Be happy here and now. And practice Agnlhotra to clean 
up the planet.. 

Brown :vnlled as lf Indeed he were a happy man. coll'lllnced 
that a solutiOn to the toxins had been IOund. tben be dabonned: 

\ - \ l'lnuJjr lht ll!ndu-wc.ctl!)>" -·llodu- -Silodplnl 
~ Sojlo:r-.n M.olwoJ t"'"""'*'tt tho ~ ~ <'lTCUJOI1)' In our w..t 
\'lr3ullll ltHcbm.llr lolx•"""C...., dun&. ~· 11ff. ont! hn-.,.,..., In on tmm<d 
~. P'b""' by Dono~ 

•Gnufua.lly the practice spread lbrougboul the Balllmore area 
unW now l.here are hundreds of fam!Ues Involved In the regular 
burning of dung. rice and gllee in copper pots. To spread the 
message. Vl\sa.nt has tmveJed during lhe last few years all over 
the country. and all through Soulli AmeriCa. Asia. Europe. And 
Africa. ~tlttoners of Agnlhotrt1 are everywhere. espedally tn 
SUch unpleasant and far Oung former dlctatorshlps as Chile and 
Poland. In one place In the Andes. Cochlguas. tn llie Elqul Valley 
of Cblle, an Agnlhotra 8re waa started eight years ago by a little 
oldwmnan under a thatched roorbeslde an ancient pre-hlCa walL 
Now hundreds of people ~gate there dally. thanks to the 
tnonnous success local farmers h&\-e had raJstng thetr crops with 
~tra ash. or 'miracle-dust' as they've come to calliL • 

Nom F'onl sh0'11o'ed us oullnto tbc ~en. 'You should see our 
COrn and potatoes. 1belr color and UI.Ste are remarkable. Last 
Yt:arwe had raspberrtes rtg)ll up Into the frost. And. despite the 
drougbi and the freeu5 . we had "''Onderful pears. applrs. and 
]leaches." 

"Juat smdl that atr!" saJd Brown. "Last ;vear we tr1ed to get 
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gO\~t people to l'Qme out and test It But they said: 'J! )'OUr 

air IS bad we will come. lfy()ur air IS good. why 8hould we bother?"" 
BrO\vn explalned t.bat up unW the pre-1ous year he bad had a 

buSiness with 8houl a 9COrc of t'lllployect~. whom he oould feed 
from lhc ~ acres of land they cul.U•ale. He pointed to so~ 
trays of what looked Ukc CQ\\· dung drying In the sun. ·we soak 
our ~s In cow's urtne for !11.'0 hours. lhen coat them With cow 
dung and lay lhem out to dry Then we plaru litem In rows In the 
ground with Agn1botra ash and say a mantra. The ash seems lO 
stabl.llze the amount oC a1trogt"n and potassium In the soU. And a 
c:hcmJst In Coklrado who \lo'Or1c$ for the U.S. gi;J\Iemment bas foUnd 
lroiU TCpeated soU tests that the ash greatly tncreases the solubO
Ity of phosphorus." 

Brown desc:rlbed thc Vedic technique of Vajnya. a prOL'CSS of 
pw11lcatkm of the atmosphere through the agency of ftrc. VaJnya 
IS tuned to t1ty\hms oC natu~. to radla.Uonal dTec:ts. and lO a.stro
llflllllcal camblnat.lons. -..'ajnya. • said Brown. "tnjec:ts 11UIJ1ents 
lnrn the armosphen: and ~utrallzes thelr dTcct at a subtlele\-el 
Nothing Is destroyed, only changed. A powerful change takes place 
In~ prclllCt-the life energy lhat pulsates through us and 
~ us with the oosm05--CJ"eallng a heaJing effect on body 
and mind. It also leads to a better absorption of the sun"s rays by 
the water resources of the planet. Fire produces out of a normal 
state oC matter an Ideal state. which all.oM> ~rgy trnnsfonna· 
tion at. a different IC\·cl. Burst.s or energy emanate from the 
Agnlhotra copper pyramid. depending on lhe phase: o£ the moon 
and the positiOn or the earth 111 ~n to the sun.· 

As WI' looked 111 through the door oC the small unprepossessing 
clndcrblock buUdlng In whJch the uninterrupted mantra was be· 
lngsounded, Brown elaborated: "CIB.Irvoyants say a strange phe
nomenon ()('Curs when plant.s are /VO'IIll 111 an Agnlbotta anno
spbue. An aura-type Ocld of energy Is gc~nerated from the plant 
and persists around It while the ceremony Is being performed in 
Its proximity. 'Ibls ~ables the plant In maintain maxlmumgrowth 
and yldd la'Cls. 1( }'QU breathe llllhat !JlllOke. It quickly goes truo 
the bloodsueam via the lungs and bas an excellent effect nn lhe 
drrularory system.. 

The main objecl of t.be cxerc:l8C. acoon:ll.ng to Brown. l5 ro heal 
andltnpro\1! the land rather than pollute and destroyttwUhcbeml· 
c:al poisons and lholtgh Uess fanning pracUce.s. ·we grow supe· 
nor crops 9.1lhout the Ulle of chemical fc:rt11Jzus. pesticides. oT 

he:blcldes. By spl'l'adlngAgnlbotra ash over the 110U bd~ Wllng 
we mala: the llited5 mo~ disease and pest resls!.am. Under pol
luted oondlllons, ~lcmenus or !he earth begln to change. Agnlbotta 
IS aprooess ~the molccularoomponenrs are reconst:ructm.. 

Purif~nl W1lb ~ l~ 
WU}•out!L unlmown elements begin movtng Into the Jnt.etsphere. 

ttl~ ofl' a chain n:acUon or dlaastc:ra. SoU 111 many places be
.,t unable LO support plants. Trees die for unknown reasons. c:;:" dJsllppcar. not bccaUlle they are cut: they arc choked w 
~th due to the lack of nutritional content In air and soU. Clouds 

111 aliiJ1Y parlb of lhe world are sec:dcd with bytlrocaJbons and 
o(bef roxJnS. Bal1um and cadmium become catalysts and cause 
a ~ In the genet.k: structure of man. Fissures Jn the atmo
' bert cause sccpege of radiation. A change In the nuclear struc,::rc 1n plants due to poUuUon makes It tmposslble liar humans 10 

extfliC1 nutrients nec:essazy lO survtve. unless pJanlS are grown 
to an ;,gnlhotra atmOsphere. Plants arc starvtng. and the nut:d
uonal value of edlble plants dccrcallcs. aa does the medicinal po-
1ency oC plants The amount of chlorophyU the plant Is able to 
produce 15 bnpcded by the concentraUon oC poUutlOJl to .Jndns.. 
IJ13l arras Dtscased soD transmits cancer to domes1k: animals 
especJally pigS. The meat humans consume will be dangerous to 
eat. All forms or red blooded antmals used for food are beginning 
to cause cancer on a \"et)' large Kale.· 

At wbfcb point the "mcssengct'" hlrnsc:J! made his appcamnce, 
a quiet. peaceful man. wtth powa ful darl< eyes. the gray beard of 
a prophet . and the meUIJI\lous tones of the subcontinent. He said 
he bad 1115l mumed from the Engeblrge mountains In Saxony at 
tbc ~-East German border. where he had reoommcndcd build
tog platfo.nns In the devastated forest on which to practice 
Agnlhotra to encourage newly planted ttccs. We had caught blm, 
he 'IIIJd wtlh a smne. on hl!l way to Chile and then Bollv1a. when: 
he was tnvtted lo start eome Homa fanns. Homa. he expJaJned, 
was Sanskrtt for the analem science of growing plants based on 
lht rhythms oC nature--sunriSe. full moon. no moon. equinox. 
solstl~ e1c .. all with a pyramJd or 1\~. ln Gennany. be added. 
-~raJ t.bousand ramllies were practicing Agnlbotra. but the fed· 
cral authorities had taken Issue with the ashes being used me
dlclnalJy: so he bad moved on lO Poland. when: tbe ash was 
grrcted, as Jn Chlle. as a miracle perfonncr. 

\"asanl said the Sov!et go.-crnmem had put ~ssurc on sden· 
tl5ts and the medical proft:5Sion to lind aome solution to tbe prob
lem of radiation. But althougll mo~ people ncar Chemobyl con
tln\led to get sores on thelr bodies. the Sovlocts would not \lSC the 
Agnihotm dust. waJUng for lt.s dTec:t.s to be provm by SCience. "A 
pity." said Va.sant. "It can do no harm After aD II IS notblng but 
COw manure, ghce. and riCe. Wb)· not glve the poor people a 
dlancer 

Wtth a ga.\'e ~ he "''ai'Tled that cblldren In E~rope wW 
Start to get canceT. the ftrst symptoms being dlan'tlea. acrually a 
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dehydra:tlon of the l>owels And he was afraid iliat people 1n ~ 
United States IMng near radloactlve $0urcea v.'OUld be dt!Velop 
tng sores. Ke warned lbat polluuon leads to hybddlz:aUon or 1n 
sects. wblch become tmmune to tnsectJddes. and tballn a !>bon 
tttne we may be heartn~t or giant man~aung ants being added to 
the problems of South Afrl.ca 

lhat bJs prophecies may not be as farfetch.ed as they SOUild 
\\'35 Indicated by his foreldlln& lle\-eml months before dead and 
dying dolphins surfaced alonl! !he Atlantic Coast and seals v.~ 
found mystmous~y d)1nl! In the North Sea olf Bt1wn. tba.L large 
!>boa's of ftsb would be dying as a result of polluUon In t1r oceans. 

\'Uant explalned that In the language of !he Vedas when poUu 
tlon goes beyond a eerta1n 11mlt tbere comes a change Jn !be 
nuclear srrucrure or plants. and !My become Wllb. for human 
digestion. He considers Agnlboua the only solutJon. and IUs bls 
bope that chaJns of AgnlboU'8 certlfi'S v.ill spread around tbr 
United Srates and then around the~ He cJahm ll wtU even 
belp sol\'e the problem of the CROne hole de\-eloplng ova Antarc
tiCa. a potent!a.Uy serious danger to the planet. 
~United Slates.· said \ "asant. "Is a blt'SSed countty. and lt 

Is the divine v.1U tbal from thla country the v.1Jole planet should 
be saved. But we need In each state a place where we can show 
how Agnlhoua wwk.s. and where clean produce can be grown 
abundantly In a 5ll18ll area. which becomes a place of heaung 
with just the use or a slngl~ Simple mantra. Whc:n we hear of 
anyone lnt.n'eSted In prac1Jclng"8n!hotra we consider !tour duty 
to go to them. at our own expense. and leach them how to do tt. 
Their only lnvcsDDent. apart from a lltUe cow manure. some ghee 
(easUy •nack from butter). and some basmaU rtce. Is a copper 
pyramid. whlcll costa a mere Slo--a small Investment to help 
clean up lhe planet. and at lh<" srune Ume grow lwidous. healthy 
crops. It has been easter for us to Start wtth organic fanners: they 
are more open. and they have already taken the Orst step by get
ting r1d of poUutants on their land. El"eD If you get only the same 
yield. we lelJ the olh.:rs. you don"t have to spend money on fertii
Jzers. pesUdcles. and herbicides. Your land and water are safe. 
And lb.: Wtc. texture, and quality of your produce wtU be su
perb.-

Mked what he oonslden:d to be the lonnatl\'e fon:elnAgnlbot:ra. 
Vasanl replll:d ..-tlhoutamomenfs besltallOn: "Sowxl. If you test 
AgnJbot.ra wU.h an osct!Josmpe. you will hear a speda.l.sound oom
lng from the Ore. It Is a .sound that beals. All the other ~vstcaJ 
!.hJngs are there. nutrients. \1lamlns. IDinl:rals: but the key Is the 
sound. If you BJT subtle enough. you can detect lt. Fire procitJtts 
sound. bull! also resetS to sound. If you atng special ,ofbralions 
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.,tJilc !.he Dre burns In the pyramid there Is a resonance: effect. 
~ent sdenC~e states that It lnv1(llltlltes the cclls of plants and 
JJdP5 !.he reproductive cycle Resonance plays a \'I tal pan to na
tut"· We have to conslder a healJn& molecular spectrum far be
,.oJ~d the Infrared. lndeed beyond the whole electtumagnetie spec-

~ : parttng shot. Vasant recommended to us t.he use of 
wuooua as a means of r1ddlng one·s property of pests. Present
~ us with a couple of oompllmentaJ)• copper pyramJds. be: en
.Jotned us to help cleaT the polluUoo In our 1espet:Uve an:as. and 

111 the same ttme r1d OUJ"9el\-es of unwanted mice or roaches In 
!be ceDar. 

•Just sprtnkle ~otra dust wherever you see an Jn!estatlon. • 
be S01ld with a ~ as benign as tt was dearly heartfdt. "and 
you11 be surpr1Sed how quJckly It clears up. lt doesn't ldll the 
~It stmply dm-es lbem orr.-

As we drove off. d1scusslng these strange events. we were struck 
bv the number of slmUar1tleS between Stetner's "Spiritual Sd
m· and the pract.Jees or the devotees of Agnlhotra. tncludlng 
tbetr common use of cow dung and t.belr stmnar u:wedy for tn
seoc~<> 

From Europe we reeelved repons of groups of 5c1c:nttsts Jn 
Rol.1nj. Yugosla\1a. ecpertmentlng to establls.ll.)usl whalAgnlhoaa 
does. and how. Their Interest had been aroused by the dlscoo.-ery 
lbal a:ft.a they had burned the requtred Jngrcdlents Jn the copper 
jllmlDlld lbetr ln$truments fallcd to pick up radloai!!Mty In the 
Immediate area. an anomaly since the Cbemobyl disaster. wbicll 
lmldlated. along wtth large ports or Europe. even their smaU 
.Ad.rtat!cseaporton the tstn.111 peninSula In the pfO\'inceofcroatJa.. 
1be Yugoslavs also learned thnt groups or subconUnenllndlans 
IMng wllbJn lhe borderlands of the Soviet UniOn who used dried 
cow dung to seal their h uts ho.d remained unaffected by lb.: m 
dloactt,•e contamination. lnt.r1gued by the5e mysten.ous develop
lllents.lbe Soviets bad Invited oneoft.be Yugoslav 5c1enttsts. Mato 
~- a biochemist. to vtslt the Soviet Un.IOn to d('Ulonsttate 
tbr method of~tra In the hope tballt could be of value tolts 
cttb:ens. 

To check out lbts eur10us datn. and the amazing parallel be
hi"een Homa fa:rmJng and Stelnet's bJodynamk: fanning. we trav
rlied to Rovtnj. lbe former lta.Uan town of Ravlgno. a chamdng 
Mrtauc seaside communi tv with whitewashed tile-roofed houses 
bunched together on a uny-oval pentns"lajut.tlng&om tlr ISUlan 
coast. surmounted by a tall white 5tceple. Its cypre:sses and ol~
anders ~ or lbe Monterey peninsula of Callfomla.. 

' 1ato Modr1c. a st:oeky welterweight to hts late ftftles. wtth a 
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broad. 6t.rong face and pten:Jng eyes. nn open tn elearoJll8&. 
neue fields. dowsing. and geopathogensc zones. Uves with hls Wife. 
Mana, a petite dark woman wdglt1ng only ninety pounds. 1n a 
small duplex IJ\"el"look1ng the barbor 

<ftct'T a supper of gnotthl and roast dllckm lhlghs. Modr1c. 
who speaks English remarJcably .. -.:u. and Oerman and llaltan 
fluently. says he bocame Jm."OI\-ed In tbeAgnlhoua pbenotnmo-

11 
lbtougb hls lntt!rest tn pyramid energy. or "'""--es from shapes • 
along with such allled subjea.s as wbatlhe f"rencll call rr.ufuthes~ 
Trained tn physics. he was partt<:ularly eurlous abouL tbe role of 
lhe spedal \.-.:sse! made of copper (or gold) and Its spedfie Ziggurat 
shape. a form Telaled to the hom antennas used In bJgb frequency 
tran$1'1llSS10ns. What hlgh ft'alnency. be wondeTed, might be be 
lng an1 pUlled and broadcast by sucb an antenna to AJI'ect the 
human aura. Its nadls. chak:ras. or U.s kundallilt? That tile ash 
could produce dl.slnfectant.. anticoagulant, and tiSsue-contract 
lru! efTectS on IMng maw:• be said was Wt'U esta.biJshed. And he 
said he beliered Vasant when be claimed the ash had pestlddaJ 
and fungJCJdal propentes and that It might uJUmateiy soh-e we 
problem of mineral deficiencies. ft remained to be est.abiJ.shed 
what~ elements were 1n the ash. TeSean:b tnro which llll3S 
going on tn such disparate places as the former Yugoslavia. Ger
many. and New Mexico. 

Modrte explalned that he beJtev1:d he was c1ea.1tng with a com
plex that could potentially affect the "''hole environment. coun
tering the toxins of modem leebnolo~· developed 0\-er the last 
centwy by the lndustl:lal revolution. and that the process might 
have enormous lmpUcat:lons for our v~ exlsten= 

lie added that he beUeves that J\gnlhotTa ceremonies performed 
ot vartous spedftcai1y spaced points on earth. If don.e exactly at 
sunrt.se and sunset. could affect an energy assoctn:ted with the 
earth. one such as described by bow Steiner and Retch. the en· 
hancement of wblch '"'Ould ha•-e a healing e!fect on the environ
ment. dllllcult as It might be to understand or prove tn terms of 
modern sdencc. 

He explained that 1n bls COllCeptlon the Agnlhotra cermwny 
was energetically quite complex.. Jm.'Oivtng at least lhrtt er=get~c 
aspeciS. OT fteld pbmomcna having to do with the Ore and the 
ash. with radiation of an •mddlned. nature. and wtth ESP. or 
psycblsm. He said that a lot of researcl1 was needed to Uft the 
subject from the purely speculaUve. there being at play blopbysl
cal and biOcbcmlcal tn~tlons, and that much lime and money 
for reaea.reb might be •~u!red. ''We beiJeve we ca.n establish the 
fact or an eled:romognedc radiatkln durtng the ceremony.· be 
e.laboratcd. 'But we are In an area beyond what CQnvenuonal set· 
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~ers rational, Into an area of tnfonnoUonal rransfe:r 
~ 1~ tmennolecular and tnteralomlc p~ mediated by 
~Y101et photons. It Js Jog1cal to conclude that somr kind or 
~ mechanlsllliS being ac'llYllted whlcb can be translated 
~me~l.lnlred toCCIIletetetnfonnatlon syslC!Dl> that 

111t
0 

8 5 \oct unknown. but conm:cted 10 systems of n:sonance. We 
ait bl an area where It IS not easy tO pt'CIYe anything,. A lot of work 
~be necessary. and It wU1 depend upon t.be cooperation of very 
tl]IIJI)' people .• 

Ills rtiDal'ks reminded us sf LJly KoUskD. working foT tblny 
vearll almost alone. to re\'eal some of nature's sec:rets In The Agrl· 
·pdtW't' qf'Tornorrow. most of whlcb we1-.: Ignored for years 

sut Communist Yugoslavia. tn whlch nowhere could a Xerox 
coPY be made of anything unless 11 was ftr6t 1nspc:ded and ap
proved wtth an officJal stamp. was not cooduc!VI: to the requiTed 
etron. Though the Serbs an: remarlmblc: people. with no false 
poW.es!<P, tough guen1lla fighters who held down thirty-five tO 
fortv Nazi dMsions throughout tlte war- lbeteby eonlr1buUngto 
the 'sa~ety of MOIICOW from HII.ler's Barbarossa attack-they now 
do not ~en ha~ enough money for the upkeep of thet.r existing 
bul1dlngs Belgl'ade IS dilapidated. with a foul smelling yrllow· 
I!TilY smog hang)n& 111te a shroud over the dty. the result of bum· 
1ng 90ft IJ&nlte coals and other polluuuns. As Modrlc lamented. 
the countrY cnes out for an Agnibotra eleansln3- Potentially one 
o( the r1chest countr1es tn Eastern E~. tl is being ruined. so 
we were told. by the dogmatism or Marx's herl~e. with what 
amounts to a strategy of terror practiced by l.be 'leaders· of Its 
own people. 

Again the people were roarvelous. incredibly cheerful and hos· 
pilable despite their gloomy poUtlcal and eoonomlc prospects: with 
food and gaaollne pr1ces doubllng as we an1ved. the natl\-e s ev· 
OIV move resll'lcted by the Inane regulations or II dellberately ry
rBnrucol big brother. Agnlhotra they said, li!ugblog. echoing the 
Yugoslavs. might be their only hope for eleanslng not only the 
envtronmental annospbere. but the political. Va.sam. they sald. 
had S«n tn Poland a •d!ffettnt nation' prophesying for lt a re· 
nalssance. with a~ future. 

"You can't tmagtne: said Lecll's wife. l:lelena. "the dfect of the 
Al!nlhotra ceremony. Erell 1n a tlgbtly shut room. With no win
dows open. or a1r ctrcu.lotl.ng,. the a1r dur1ng and after the cer· 
emooy becomes fresh and pure.· 

Ofllclally. AgnlholTa was brouglu 10 Poland by Vasant tn 197 J 
when be attended a symposium on psycbot.ronlcs organized by 
Leeh. But 10 the Stefanslds. Agnl.botra bas come mostly through 
l.betr twenty·four·yeor·old·daug.bler. Bogna. who studied the prac-
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Ucc 1n lndla. along with Sanskrit. Hindi. and Benga11. IMng tn 
the Agnlhotra center In Shlvapurl. and taking long hikes In ~ 
Hlma.laya5 nearly all the way to the Chinese border. 

Bogna &aid It 'll.'<lS hanii.O say bow many people In Poland wt!I'l: 
practlcln81.he ceremony. eevenllhousand for sure. but that mos~ 
tt Is done In the family. prtvately. She saJd th~ was no oonJl.ICt 
with the catboUc Clmrcb becauae Agnlbotra IS not a rellglon, 
and anyone of any n:JJglon can pc:rlorm IL A lot was being prae. 
tlccd In the Oclansk area. near the BaiUc Sea. so "dead" from 
poilu don It ts no longer ~ble to 8'11.1m In ua once spar1<1tng 
waters. The ash. w sald. was excciknt as a remcd)• for CUIS and 
bru1ses. and a ruttural medicine when taken Internally. espcclally 
Cor cleartng up addtellon tO this or that or the other drug. 

To \'asant, the future of Ag)llhotra depends an bow illS vall
dated 1n America. wh~ be couniS on 5Cl1ous reseatcll. Pat 
F1anagan suggested a physical exp~Uon for the depolluttng 
ell"ecLofthe Agnibotra smoke. potnllnl! out tbatils colloidal mol
ecules of gbee and cow manure could chela tingly all:racl and grab 
pollutants In the air. the way water IS purtfted by being l'loocu
latcd. 1he seized molecules. be added. as they ecttlc an the growxf 
would allra1112' the soil; and If thev came lnto contact '11.1th a plant 
they would stick tO the leaves &nd act as a Umc·relea.se foliar 
m u:rtem Physically. beeauae of the gl'lee and tile manure. lbe 
61DOkc would be dectrtcaUy cbarged But when asked what the 
metaphysiCal properties of Agntltotra &lDOke might be. though be 
admitted they must be Utere. he merdy raiSed an eyebrow, prom
tslng tO pursue the matter further. 

Chaplet 20 

TUNING IN TO NATURE 

Rudolf Stetner's recipe: far getting lid of 
mitt was t\'et'Y bit as exotic as lbst of the Agnlhotra devotees. 
Catch a Cal.rlyyo1.1ng moi.ISC. saJd Steiner. at a time when Venus Is 
tn the !Jign of Scorpio. skin II. and bum the skin. Tbt: mouse 
must be a 6eld 1110UBe If you wish to Affect a 6eld. and the moon's 
lnl'luence must be wpported by that of Venus, because tile anJ 
mal kingdom. according to anthroposophlcal scteocc, conserves 
~moon lnJluerl()e even when It 1S not full moon. In Stetner's 
words: "Tile animal earnes the force of the fuU moon within ll. 
cotiSCl'Ves It, and so emanCipates tt.sclf from ihe limitations of 
tJmc:.• 

tits tnstrucuons are to carefully collect ihe asb and other con
SUtutnts that ret'naln from lbe burning. "Take this peppe. and 
5prinkle tt over your Jlelds at the high Juncuoo ofVenus and Scor
pio. 'lilfieafter the mtce wW avokl the Jlelds bccauae: tn wbat Is 
destroyed by .lite. the corresponding negauve force IS ptttcd agatnst 
the r eproductt,·e power of the Jleklmouae.·• 

To be dd of nematOdes. Stetner recommended biJ.l1llng the whole 
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InSect. not jU4t Ute sldn. This, ~ said. had tO be done when lhe 
sun Is tn the Sign of Taurus. or predsdy opposlu: Ute constella 
t1on tn whldl VcnU4 bas to be wbm one prepares tl~ mouae-8k.ln 
pepper. tn effect. says St.etnec. tbe1nsect wor-ld IS connected 11.1Ut 
the fo.us that e-'Oh-e when lhe sun IS passing throul\h Aquartus. 
~.ArkS. and Oem1nJ. and tl:u:n on 10 Cancer. "'n Cancer lhe 
force appears qUire {cdlly. and It IS feeble lUliiJ.D wben you OOJlle 
10 Aquarius. It IS wbUe passing lhmugb l.bese regiOns lhat Ute 
sun rays out the forces which rdatc to Ute InSect world. If you 
thus prepare your ln8eCl pepper. once again :vou can spread tt 
over Ute beet fl.elds and the nmJatOdc:s wt1l by and by grow faint
a faintness you wtll certalnl)· find '"f:r'J dl'ecu,·e allc:r the fourth 
year. By lhat t.ln1e the nematode can no Ianger Uve. It shuns Uie If 
It bas t0 U\'t' It tn earth thus peppered." 

KoliSko explalns that lhe ash of the burnt insect radiale& Into 
tl1e sUITOundlng eoU. and lbat lhe Jnsc:ct does not Uke to l.lve lu 
an area "whence there streams nut the counu:r force to Its own 
Uie force. Its power or reproducdon. • 

That IItsects attack only weak and dying plant$ bas. by now. 
beco~ a truism. thanks tO Ute dl'oru~ of Howard. Albrecht. 
Waltet'S, and a whole train of agdculrural apens. ~ II."'uld like 
10 know. ~.Just how the cn:atures gain the lniormatJao. 
bow they know just where to go and when. wblch plant is Side 
and wbldiiS well. 

Now. thanks to Ute efforts of an ent0010log1St Wltll a special 
undersr.andlng or the mysteries of radio antennas and of Infrared 
radlsllon. what once ap~ as necromancy can be reduced to 
Sderu'e. 

In the course of a lifetime of tnvesugatlng the habits and hllbt· 
tats of Insects. Or. PhUilp S. can a han. professor of entomology al 
the University of l'lortda In Gal.nesvllle. and a senior enLOIOOlogiSt 
With the USDA. has dts<m-ered that Insects are well aware of wbal 
goes on around them because they commWU<'.ate on the Infrared 
band of the electromagnetic spectrum precisely a.s we communi· 
cale "1th radar. nucrowa~. or- radiO. USing a vartety of antennas. 
as eophlstlcalcd as any designed byman. Wlm mese ddlcau: and 
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bJghly sensitive Instruments. and the use of Infrared l.fght. lhc:y 
ean electrODlcally smc:1l out- at quite a cUstance-meal or mate. 
Ol:wersely. by the same tn.frared. they can be lured tD n dtsma• 
death. 

Most mystenous of Ute known c:lectromagneUC wa\-elengths. 
the~. only~ tn 1865 by Ute English astronomer 
Sir Wllllam Herschel. have remained unfathomable untU \'er'V re· 
a:ntly: there was no lnsJrument Wl.th which to tunc to Utmn. A 
mite longer than Ute longest rays of llgbt visfble to hUIOans. lbey 
CO\'t'r all or seventeen octaves. sixteen more than VIsible llgbt. a 
Ierro of some two mlUlon frequenCies. Jnrgely Incognita. 

Herschel happened on them when he placed the mercury·Blled 
bulb of a Utennometer ag;.trun a colored prism. and was nston· 
lshcd to llnd Utat although ydlow was brlghteSt. red was hottest. 
H1s astonishment Increased when ~lilO'>ed Ute thermometer past 
the vtstble red to an Invisible area jUSt beyond tt. wblch produced 
nothing hiS ey-es c:ould see. There. the thermometer recorded an 
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C"Vm higher temperature: and tbec:mltted rays. called by H~bel 
·1m1slble llgl11. • came. after more l.han a quarter centwy of con 
tro\'m!Y, 10 be called llifmred mdtatton. 

Many or the properties In this band arr st1ll so~
Pat Flanagan •-as 10 find In !be case or Paul DobleJ's expenmrms 
In whldl radlatlon was emttrrd from agtm~ water- It came 10 
be called the X band. Yet this all-~ ba.nd ort'requendes ls 
the one most Unkcd 10 Uk. Wllhln Its amble. lt{e bubbles up as If 
from a spring: lt{e does nor !'~:qUire visible Ugllt. only lnfra.m:l, 
which acoourus for~ in ~ and the sea's abyss that 
hal-e never seen the llgbt of day. 

On the out.. .. klru~ or the tOWI1 or Wlchlta. we came across PbJJ 
Callahan In a set:Ung as exotic as tr was unlikely. f"rom Uu: tlaJ.. 
geometdcally sectioned ptalt1e land or Kansas there rose bef~ 
us the Great Pyramid of Gl:za. Jn repl.lca. as sparklJ.og wtute as Uu: 
ortgjnal must ba\'1: appeared se>-eral thousand years ago. Beside 
It, like an excrescence on a lunar landscape. el,g)lt geodeuc domes 
of the Buckmlnster Fuller design burgeoned £rom a man-made 
knoll. 

1ltls S!.l'llllge oomplex. a renw Cor hoUsUc m~ and re
searcb. funded by Oih'e W. Ganey. wldow o! oU-and-wbeat mU-
11onaln: R.H. Can-ey. was the tnalnclllld of psydllau1st Or. HUS)l 
o. RJordan. Tbe pyramid. as we tnspect.ed lt. Sixty by Sixty feet at 
the base. and tblrty-Dine feet blgb. devoid or dearie wltlng. plumb
Ing.. or mec:banJcal equipment above the Door lC\oel. IS used. so'''~ 
were Informed. for low-enctiD--research. such as the body's emls
slon of magneuc pulses. 

In an adjoining geodesic dome. PbJJ Callahan. also an expen 
on pyramids and obelisks, bad set up a laboratory 10 rnonlto.r lbe 
Infrared spectrum by means of a tughly sopblsUt.aled lnstnm,ent 
known as a Fourl.er tnmsjonn llifmred spec:tTOmcU'r Invented In 
Cambddge for spytng from satellites. the Instrument IS c:apable 
of ptcklng up and ldentlfytng w exhaust of mls511es. or, 1f used 
In a bomber. to Jdenttfy Infrared radlaUons &om buildings, as 
was done In lbe sncakrald ro target Qadc:WI's Ubyan quarters. 

More peacefully. CaDaban:ts using the machine to analyze the 
Infrared wavelengths broadcast by molecules of dUJerent sub
stances 1'hc night sky.- says Callahan. "(S 6Ued wllb wm-es or 
elecll"'ltlaggleUC radiation. It fs alSo ftlled wltb vMd colors: red. 
blue. OJ'lU1#, and green. from thousands or starS uw lrradlate 
our atmosphere. Infrared colors. m y;uytng wavelengths. and ul
traviolet colors emitted by oons•ellatkms. arr rellected from our 
own sun to the surface or the moon and dawn to earth. All these 
trequencJes from cosmos. stars. sun. planets. and 1t100n. manipu
late molecul~ on earth. depending on the Incoming fn:quency 
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and the SIZe and shape of the ~ antennas on the mol· 
,..u~es.· 

\\o1t.b the:;e sll1ctly lidentiJlc remartts .11 was possible. a1 last. to 
,'tllldate Patac:dsus and see hew lran on earth could be affected 
In' il1t planet Mars. or tin by Jupiter. 
• Ca)lahan pointed lbrough the picture window a1 an expanse of 
~bounded by some lealless cmtc..llwood n-ees. mutter· 
ing. hal( question. hlllf statement: ·Are you aware that In such an 
acre of land there can be a.s matl)"lnsects as there are humans In 
Sorth and South Amertc:a combined? An Insect IS nothing but a 
!!tltelllte covered with antennas, like a cru1se mtssUe, Winging 
t)uougJ1 a sea of electromagnetic wavelengths. AI var1ous umes 
duJ:Ing the night. the gaseous molecules thai compose our many 
atmOSPhedc layers are stimulated to glow at very low Intensities 
m beautiful hues or red, green. near-lnfra:red, and ultmvtolct. We 
cannel see these low· Intensity colorswtih our eyes. The cones of 
our retina. which work so well In bz:lgbl dayllgln. cut out at low 
tnlenllltles or Ugbt. But the lnSecis see perlectly well with ultnl· 
vlolci Ugllt. and they communicate with 1nf:rared. • 

And communication on the Infrared and other elect.romagn'!tlc 
~~ngtbs. we learned, does not stop with Insects. Cle-•e 
Back$ter. whose ~'edes about plant communtcatlon launcbed 
The Seo'et Llfe of Plants. now shows that mlcrocoarnle bacletla 
communtcate wttb each other, and.at qulie a dlstance: Or. F'rltz 
Alfnd Popp. or West Germany's KalSersJantern Unlvmllly. bas 
shown thai Individual cd1s do llkewlse, by modulated electro 
~tic radtaUon. Electron miCJ"oscop.tc srudles or bacteria re
\U.I arrays o! long rod-shaped elements, cl~t In form to the 
~<Iilla antennas of Insects.. .Antlbodle5 an known to recog.rllze 
llJ1d bind lnVI\dlng mlcroorg;mlsms, wbile enzymes search out 
and collect raw materlals to convert:lnto biologically useful prod 
ucts. Even molecules. says Jullus Rebel< Jr .. or the Unlverstty of 
Ptu.sburgJ1. lure and trap each other. Callahan goes furtbe.r, pas 
lllng that chemical dements rarllare electcomagnettc slgna.ls to 
llnd. recognll.e. and JOin each other. 

SubstantJauon for lb1s "fllgg:u of J'ancy" ts adduced by the re· 
~ drawlngsof.lndlvtdual elenrms prodl.lttd by Leadbeater 
and Besa.nt wttb lhm ·slddhl· powers 1n tbe1r 0a:u1r c~temtsav 
I~ Ap~ C.l As anal)'=<! by Callahan, the horns. spnces. 
and a.mters depleted bY the two !Mosoph!sts are replicas. 1f not 
o~nals. of sophisticated man-made antennas used to commu
niCate In a whole gamut oh~ry higll frequencieS. By Callahan's 
ealeulauons. the wavelengths to ftt such submtcroscoplc atotnlc 
Slnlctures would be In the ultraviolet or X -ray bands. And so. at 
!list, Stetner's strange dlcta about the element'S being senuent. 
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Sllchasnltrogen sensing where then!'swater, begin to make some 
sense. And at e.= higher frequenCies. thought. and wbaL moll 
vates that thouR)ll. may ,."ell manipulate the •oel)• small~ mat
a:r. Stetner's and Koenig's ooUon that stag antlens an: antellJlaS 
forlJieklng up cosmiC radlaUons falls from the&taJS Into the realm 
of physics. 1llanks to caJlahan-wbo oonsldens himself a natural 
philosopher. In the mode of ~uch of Sl.dner's DJYSW1-
ous talk about "the apltltual forces or the cosmos· becomes re
ducible, with the help of a madllne dull;ned to spy from satd
Dtes. to acadcmtc respectabOJty. 

Allllp s. cau.r..n tdlhld. 
f•W><1lr l>U'<l •• pnqr1n< -
ll'hocv t., Ameo ltM.) 

All of whlch had Its slarl tn callaluul's boyhood. growing up In 
New Yol'k Slate In the woods and ftelds aroWJd the small Hudson 
Rh-er vtllage of Menands. close to Albany. There all his ~ ttme 
was spent In the wild. exploring nalure, or poW'fng over books 
about lnaecb;,, birds. and especl.alJy hawks. 

His other great boyhood Casd.natJon, only appa.r=tly Incongru
ous with bawldng. ""'38 an atlaclunentto lbe spreading technol
ogy of radio. A waR that If you twanl( the str1ng of a plano it can 
cause a violin SUirul across the room 10 '1brate In ~ 
pravldtng both sutngs an: tw\Cd 10 the same frequency-end~ 
lbat his crysU1l set worked on the same prtnctple. •ibraling a 
transmlllfng antenna that could '1bnue a reoelvlng antenna cut 
10 a ma tclllng frequency. he was akrted to a pdme funcdon oC all 
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uft: resonant communtcanon. In due course It Wll!lto lead him to 
the nwmentous discovery that a wbole world of subtle communi· 
eatlOll pullulates with life In the dark:ncss oi night or cave, and all 
~ the stne'll'!l of the ·~oess· eart.h. 

M a boy tt caused h1m to wonder If the bond w!Ul his bawks 
tnlgbl cot also be based on some 51mllar phenommon. Was be 
9IJII1dlDW tunm to hJs hawks? Was It possible that IMng tblng, 
.nsoecrs. an!mals, humans could communiCate w!lb one another 
ll!." as yet unknown elec~ signals !!lmllar 10 radio waves? 

When Callahan joined the army In lbe Secaod World War. at 
the &ge of twenty-twO. hJs boyhood experience g<)l h1m 8AAignrd 
10 radlO sclmol. then Lo one of the most unusual assignments 
gl\'m any miJ5ted man dur1J:Ig that eonlllct. As hordes of AmeD 
can soldiers were belng convoyed from tt'8lnlng groWlds tn Nonb 
em Ireland 10 ships beaded for the Normandy Beachhead, 
(>!laban ason of "Wrong way Corrtgan. • found himself proceed
In& by jeep In t.be opposHe dtrecllon. Desllnauon: t.be 
M.1gbaamena Castle Radio Range near lbe Uny v11lageofBelleek 
berv.~ the BI1t1sb pro.'IDCe of Ulster and the lrtsh l'ree State. 
~. until the end of the war. he was to be engaged In what 
\lr'lnstlm Churchlll called "the Battle of lbe Beams.· 

The Magberamena Range pm out a !leJ1es or bll(bJy classified 
low-frequfncy radio beams-as yet undtsco\-etftl by tbe enemy
c:xtendfng nonhwatd across a wild moorland known as Ute Pullan, 
eastward over Lough Erne, and out over Donegal Bay to the west 
em Alianlfc. Ustng these beams. RAF Oytng boats loaded w1lb 
deptb cbarges could soar out O\"er the ocean, no matter wbal Lhe 
weather, 10 sink Oerman submarlnell pinpointed for them by lbe 
RAF Coastal Command, then safely return to lbetr b;u;es. Far out 
to~a • .llve hundred mtles <>r more. the planes Would use a radio 
compass to nome tn on a signal from Farranca.ssldy Cross. near 
"Selleck. wttbln a hundred miles of the coast they would sW1tcb to 
a beam from Belleek staUon, then. nearly home, pick up a radio 
'T signal thai told them they were In Ute at.tspace cllrcdly above 
Ule radio station. 

This devotion to ducy, used In conjunction w!lb the lntelllgence 
received by cracldng Hitler's super code ·&n~gma.· enabled AII1ed 
Planes to locate German U-boat.sofTlbe West coast of Ireland and 
"'In the Bartle of the AUanUe. 

As Callahan watched the great Calallna Rytng boats snake their 
way home along bls beam. he was !"C!l1::nn:kd of the way male molhs 
\\>eave their way UJWards a ,."ailing female or a sickening plant. 
On leave one allemoon by a crooked b~ at lbe foot of Pullan 
Brae Hll1. Callahan spotted a beaut1ful molb engaged In odd be
~1or. Wttb Its wtngs of pure wblte and darll: buff It was bo\"er1ng 
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over a spot on the ~. Outtertng and dancing as tf !Jed by an 
lm'islble thread toaskvhook.As CAllahan peered atttrnoreclosely. 
he nodced that ln one respec:l at least the moth was different 
from any other he had ever observed; lts antervulS were extremely 
short. 

Puttied by lh.ls anomaly. CAllahan found ln an okl bookst.o~ 
tn Londondeny a copy of Tlu! Butter.JUe$ and Moths of the Coun
ayslde by F. Edwards Hulme. Ulu.strated With a beautiful pJctun: 
of the molh. known locally as the "gllost swtfl" The book ex
plalmd !.hat thlb ·SWift" pcr{onns Its aeemtngly aimless bll''Crlng 
lllglu. 0\"rr spo1.11 where <lull oolo~ females of the same species 
bide In the grass walling ro lay their eggs so lhallhe l.an-aewblch 
batch from thmltnt.o caterpillarS can feast on thuootsofdande
llons and stinging neules. 

But bow. the young soldier wonde~. dt<l the male gbost moth 
know lhar a female was hidden below? Was It because of some 
signal from the female analogous to the ·z· signal from 
Magtteramena Castle? Were the moth's antennas really InStru
ments to recet\"C and rransmlt 8II!Jlal.s ln some frequency of the 
cl~omagnerlc speetn•m as yet undJscovued by science? The 
BeDeck stauon sent out Its beam of electromagnetic energy as 
pUl"C radio frequency. known as a auTfer wc:we. tuned to by a 
receiver with an anJ.c:nna; but the bfoam of tlSclf said nothing. To 
carry a message It had to be modulated by •'Oice or code. tn the 
case of BeUeek. the Mon~e code signal varted either side of the 
beam. caUSing the plane lO Oy bark and forth across the beam to 
keep on course. 

What, callahan wondered. caused the moth to follow such a 
pattern? To tl.nd out was to take most of bls maturing Ufe. 

VIsiting Hiroshima. only months n.fter lt.s defltruotton by the 
atomic bomb. callahan was aroused by the Interaction of radia
tion with 1Mng thlng.s. In the wake of !.hal nuclear holocaust. 
sct=ce was ooncentrating. one sldcdly lt seemed to him, an blo 
logtcally destruct1ve radlaUon and the dangers of high .frequency 
emissions at the upper end of the elcct:raJ:uagnetic spectrun>
uitra.-vtolet IJ&ht.. X rays. beta and gamma radJatlon. Nobody 
seemed to be paymgattenuon to Its other end: tbe lower Crequen 
cles on the other std~ of the Unlly natTOW band of ~Wl:t. vl.slble to 
humans. desoendtnjt through the Infrared all the way to the \'CIY 
tong wa'-es he bad used to guide planes back to Ireland. and 
beyond lO the mystertous extra low frequencies. lmown as ELF. 
lau:r d.l.soovered 10 be emitted from the brain and to produce on 
l!dng organt5ms. at only one t.o one h~ cycles per second. 
allldnd$ of eifcct:S. both salubriOUS and lethal. 

Ever ready for advenwre. Callahan tra"'Clcd on foot across 
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China. 'lllaJiand. and Burma Into India. thence via a seagoing 
tugboat on which he worked a hcoJJJsh fumace-stOklngjob. aCll)ss 
the Persian Gulf ta Iraq's J>ort or Basra. Uttle su.specttng thalln 
the desert be would ftnd llllOt.her clue to the enigma of trtsects 
and the infrared. 

Hiking past the Basra PelrOieum Company. be found himself 
almost ankle-deep In Cindered InSect corpses as be watdled Oa:mes 
Oaring gas from chimney-s at the edge of the oU fleld. 

Jtremlndtd hlmofa pas!l&&e In W..J llolland"a MolhBookabout 
the~ of the rosy maple moth "due no doubl to the 
combined lnOuence of the electr1c Ug)lts. whlcb actually destrOy 
mtnklns of ln!ied:s that are awacteel to them. and the gas ,.dJs 
and 6rrnacrs which Uck up In thdr constantly bllllllng flames 
other m11llons of InsectS.· Scooping up a bandful of desiccated 
COt pses. Calla ban sorted them out Into large and little moths. 
beetles. Ole&. wasps . and bees. wondc:r"ln3 wbetber 11 was really 
the Jumtnnslty which had caused t.beJr death. or whether It was 
50me other rnystertous lure. Many of the iruleC1S. he noted. were 
not 0..-tng toward the llantes. but awtrllng around In the night aJr 
at the edge of the llghL If vWble IJ&bt was the real explanauon for 
such suiCfdal madness. why. he wondered. dldn't tnsects fly to· 
ward the sun. or the moon? And why did the dance of the Jrtsb 
ghOst swift 50 resemble the frantiC' dances of the doomed moths 
at Basra Field No.I? 

From the eastern shores of the Mediterranean he took a boat to 
the southern ltaltan city or Bar!. hlk1tlg northward across the 
Murgte RlUs In Apulia to camp near an ancient hunting lodge. 
the Castel del Monte, where Emperor frederick U, a SCientist of 
stature. bad housed and lra.lned hill huntl.ng falcons. As Callahan 
was wrltlng lrl bl& dla.ly. to U1e light of a thick candle. a small 
brown moth new from the grass to make darting pas.'!es over the 
filckenng UghL First IL singed Its wings. then d~-e stralgbt Into 
the flame In a Brunhlldllln act of self Immolation. 

The: moth's lrraUonal behavior recalled to Callahan his reading 
of the Engllsb philosopher 8Sid poet Thomas Carlyle's poem "Trag
edy of the l\1$t·Moth.- which aMigned the moths' suiddal ac
tions to passionate love. whereas the t"n:nch entomologts:t Jean· 
Hertrt Fabre. In hl& essay on the great peaCOCk moth. bad. lt:55 
romantlcally. seen In Its llamewatd kamikaze rush a desire to 
'1dll" the flame Neither solution seemed snttsfuctruy to a still 
CUI1ol,l5 Callahan 

Hlb next ~n about animal and ln5c:ct behavior came 
aboard a commerdal ~ter. the Marla C. bound from Naples. 
via .Aigerla. to Pblladelpbla wllh Callahan lhl& Ume working abo\:e 
decks to enJOY the breete. Halfway across the Mediterranean. a 
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~~~ bird with beauUful patterned plwn~e and an extended 
crest appeared from nowhere From Its downwam cun1ng biD 
catlallan recognized a hoopoe. so-called beeause of Its musical 
~oo-po-po" song. 

At 1W1Ught. when lights aboan:l the ship were !lwltc:hcd on by 
!he blllllhead doors. caDahan wa5 amana lO see swarms or Jn. 
,ects around light emltted from under a bulkhead door leading to 
the galley. but only around this one. From Its perch on a yard
arm. the boopoe darted tbrougb the semt·darlt:ness to grab a moth. 
('CIIltinutng to dive with great 18)11ty. snappl.ng up Insects from 
artJW'I(I l.be lighted doorway as fast as It could swallow them. 

Stnce he had been part of the crew that had painted that same 
dooT the day before. Callahan realized the only diiTerence between 
the "hoopoe" door and others Ignored by the Insects. was Its fresb 
paint. of no special color. j\l5t the usual dull 8JBY. Beetle~> and 
motlls llew Jn front of It In capr1dous dr'cles. eventually settling 
on the rough painted metal. ulbrt:u1ng their antennas on tts sur· 
face 

What. wondered callahan. could be attracting the Insects to 
that pan:!culat door'? Noting that Its paint had a f'alnl smell of 
bananas, remtn1scent ol his mother's ftngemall polish. be renJem· 
bered that Holland had descrtbed bow night· Oytng moths were 
amacted to fennenttng bananas &lid had consequently used a 
concoction of beer and bananas to ensnare them. Strangely. moat 
of the Insects were crowdl.ng not over the whole door Itself. but 
only on that part of tt wc1l exposed to Ugh!. If It was the Ugh! 
w.h!cb attracted them. then why clldn'l they also go to the 111 por
dnns of other t1oora on the sh.lp? ll must be a combination of tbe 
light, plus Lhe banaoa·Uke odor of the patnt whlcll was attracting 
them.. 

And what~er the enc:r&v from this combination mlglu be. tbe 
tnsects seemed to be msonatl.ng to II .. not with their eves or wH.h 
their olfactory senses. as most cntomologlsts maintained, but wtth 
the!rwibrattng antennas. Could It be. he wondered. thai the ship's 
ftfty-eycte light was heauug the door and causing the scent mol
ecules of paint to OSCillate as If thev were Utile transmitters of 
Infrared radlllllon? TI1at was the way the sun was supposed to 
wor.k: a.fl'ectlng all GA5CS In Ute atmosphere, at a molecular level. 
"Lthltsfnfrared radla.Uon. pumping them with energywhlcb they 
reradiate l1ke ttny radio stations. Was the IJ&bl bulb a tow-energy 
•un and the paint smell a lJI!.S? 1f 110. bow and why dJd It affect the 
IDO!hs? 

Next to radJo ~. higher up the spectrum. come the extra 
high frequency emlsslons used In llllviiUIUon·assJ&tlng radar. de· 
leetable wttb metalllc dJsh. shaped antennas. or higher frequency 
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than radar beams are mla'owa.ues. used for long-dtstance teU:
phone communJ()atJon. wblch are sc:nl or seized. by antenna 
shapes remln15cent of trumpets and other brass tnslrumeJlts. 
consequently known as horns 

HJgher still In the spectrum are rays of vtslbte llg)11 dctec~able 
not by metal dmces. but by the rods and cones on l.he retJna or 
the eye. wbJch allow humaru; to sec the world around "them so 
long as a llg)11 source ts a-'allable. Just beyond lhe9e frequencies 
are l.he ~ed uluav!olel ones. wbJch tbe eyes oftnsea.s. made 
of mulrtple tensea-tmaglnable as fon:a.hortencd and rounded 
antennas---<:aJl easily pick up. allowing them to ·sec· a~ 
world dented 10 human beings. 

In between tbe band of frequencieS c;.pturcd by metal antcJ
na.s. and tbe band sensltl\'e 10 tbe visual sensors ofbumans and 
lnS«tS Ue the Still not fully-explored frequencies of l.he world of 
.Infrared. an !mdenitandlng of wblcb requites not only a spedal 
knowledge of antenna deslg)'l. but of tbe physics of opucs. JllSt 
as In Dobler's day. a decade or more ear1Jer. n.o sensors for lllter
lng out these Infrared frequencies from the ether. a.& radiO recel¥
us do lOr- radio. had yet been plnpolmed when Callahan anacked 
the problem. To Callaban. the anter\Jlll.& of InSecta. whose unac
countable behavior he had been obsen1ng around the world. 
seemed somehow to functiOn a.s If. 11\u: their man· made counta
parts. they were receMng sttange 6lgn8ls to guide them 10 ob
jects of desire: food. l1lC!Illbers of the opposite sex. or. tragically. a 
source of fire. Unlll<e blghtr frequenc)' radtatlons. these seemed 
t.o require nonmetallic. InSulating antennas. such as hnrn onvax. 

If. as Callahan was begLnnlng to SU!Ipect. InSect antennas were 
Indeed receptors of Infrared sll!)l8ls, the: prtndple. duplicated with 
man-made transmitters. might enable man to control their 
comtng.s and goings. especially those that cause deprcdatlon to 
vegeta.Uon, and In ~ do1n.g n\'Oid the pesUlence of chemical pes
ticides. N9 entomologiSt had ever addresllcd tbe problem.. per
haps because ItS soluUon required not only an In-depth knowl
edge of l.he be1JalJIOr of 1n5ects but a detaUed de&Cr1puon of their 
morplllllogy. or phyl!lcal SU'UCture. and tbe ciJemlstty. or organJ:c 
makeup. of their antennas. The taSk was all the more daunting 
because It TeqU1rcd a f3ml1Lat1ty WUb many other branches of 
knowledge. InCluding electrical englneertng. wblcb most 5den 
lists, preferring the $akty of stlck1ng 10 their spcctalttes. were not 
wi!Ung to undertake. 

Using an old llllcro5cope. Callahan look a closer look at the 
anrennas of cenaln moths that preyed on Ianners' lldds. par
dcularly the one known 10 be most destructive to com. COtton. 
tomatOeS, and a host of olhet agrtcultural crops. the com ear-

1\mlnr,w Ia No1un: 'l47 
VI(ICJll anoth. whiCh. together with relattves In Europe and Asia. 
was estfnlBted 10 have de&lr'Oyed bUIJons of dollars of food plants 
all .oround the world. 

p,s""'a!dngly, he brought Into focus the tinY li}llnes JutliJVJ from 
J.hC antennas of com eanvorm moths. It was to talte bJm a decade: 
and a ba1f before be was suftlclently contldent t.o publlsb a paper 
,metiCulously tUustraliJVJ and de&erfblng In fuU dC'liLII the C0D1 
pledtleS of thl.s miCrosCopic system of commulllcaUOn .tn the In
frared bend. 
~th antennas look very much Uke TV antenna.s. wtl.h .long 

llalJS or spines for 10118 waves. and sbort spines at the Up for 
!JxW[er WllVC$. 1bey are C\-en o~ mathematically as Jog
perkdk' amermas. with bars closer to,:ether as they gow s.borter
bn;i)-1ng that nature not only~ but mal.hemauzrs. 

While tbe paper was In p!U'\. a new lechnoloi!ICaJ marvd was 
mvemed at Cambrt~ Unmrstty In England. tbe scarm!ng elec
tron microSCOpe. As soon as the flrst sample was ddlvercd to the 
L~ States. Ca!laban, acwmpanled by hts com caJWODD motll$, 
rnsbed to C8l1fomla where 11 had been Installed. To his tmmc:nse 
satlsfactlon be noted that. at powers of magnlflcatlon and rrsolu
tlon many orders of magnitude gJI!8ter than he had been able to 
atta:ln with bJs own microscope. the huge, clear fmru.\es of anten
nas and t.be1r sensma llny sense orp.ns In the form of spines, 
plates. rods, cones or pegs. each composed or one or a few cells 
wtth a n~-e connection exactly corroboraled the drawings he 
had made. What bad taken htm nrteen years t.o IICCOlnpUsb could 
now be d<>ne In the same numbeT of days 

Appointed to teach at the Unlver.;Jiy of l.oul$1ana In Baton 
Rllul(e. Callahan used Its exc:eUent laboratot\• racruues to di5CoYer 
that female moths. nroused from lhelr qutr:Scenl dayltgbl pertod. 
engage In a prcullaT beh11vtoral ~uence. Movtng their antmoas 
forward. they spread tbf'tr ~ 10 vibrate so fasllt ts diffillultto 
- that tbelrwtng.s are actually moving. Tbls wing-vibration ral.5cs 
tbelr body temperature about cJght degrees blgber l.han l.he usual 
65 degrees Fahrenheit tbroug)l wblch male moths Oy at night 1n 
searcJt of mates. 

As the female heats up she begins to radiate waves In the Infra
red. With a complex lnStrummt. known as a bolometer. Callahan 
coutd see these signals emitted by the com earworm moth just as 
eaa11y as If It were a fltdly. And the fact that the signals were 
COded by the moth's wtng-beat&-llke a bllnlrer signal that chops 
8 1tgb.t beam Into segments to produce messages to &end from a 
Ship's bndge-supponed hts theol)' that the moth was broad
casting a unique run.'(panOrlal rnessQQe. 

l..istng an o5Cillosc:ope t.o read out both the tnt~ty and ampll-



tude of the signal from any point around a moth. canaban was 
able to detenn1ne the moth·s postlion In space. He could tell 
whether a male detector moth v.1lS located alxM: a female emlmr 
moth. or. as atrcmit pllota put IL approaching from two o'clock 
hJgh at 50 degrees compass 81imuth. 

Yet. no matter how exce!Jent the c.lla.mcleJ1stl of Lbe moth's 
modulated ~ slstna) mlgllt be as a oa'1gal.lonal guft1e. It 
was not llkcly. In Callahan's eyes. to al&o Include the attmcmnr 
sJgnal. A male moth would be Induced to home on tbls unique 
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~ only If some other messa&c told It the signal was actually 
coDltng from R fetnllle of Ita own species and that abe was Jn the 
proper state to mate w11b h1m 

uJ<e a dctecllvr In search of furtber clues, Callahan began to 
poodt:r the shape of moth antennas More compartson between 
tllliJl made an~ennas and those of vanoms Insects caul>ed him to 
come to the startling conclusion that every stngle antenna shape 
de5lgned by ~lcs engineers could~ lbund at much 5maller 
seak In the Insect world. lneects bad Indeed anticipated man as 
the destgDUS of radio antennas. Callahan's mlcroliCOple: studies. 
and the photos they produced. motalcd a wodd of cxqulsll.e cJr. 
lllll. A l1ny Bre= peach aphld. or plant louse, on a dcSrnodlum 
swn. bad dome shaped sensors on Its antennas surrounded bv 
eumn& spines. 1be spines on the antennas of a red· banded tear 
tOller moth ro5e lllte piC:kcU on a fence. A species of gall midge, 10 
~ exrendcd famOy belongs the HC!ISlan fly that destroys wheat 
1n the Midwest, has loop-shaped spws. A yellow Jacket. one of a 
lamlly of small wasps. has pyramidal and conugatcd helk:a1 sen
,.wa remlnlscent of hJghJy dtrecuonal loop antennas. 
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The corruglltlon on &nl.etlt\Rll, he realiUd. eerved to ampllfy the 

uu:omtng signal by mak1ng It lOp-tap llkc a dtum. 
As stunning as lt was to Callahan U!at what electrical cngJ

neeB call log pertod antmna.s bad already been anticipated tn 
1JJ50C1S, hi.o; emomologl.St eoUeaguCll. to a man. kept crttldzlng 
tbfs radical notion becau.9C, as everybody knew. Cor Insect spines 
to be able ro co!lect frequencies In the 1nCrated band. 10 act like 
radio ~. the emitted wavelengths "''Ould ha\'C to be coher
ent. le.. galJDp abreast like borscs In a ca~'alry troop. ~than 
stamP off tn aU dtrecuons. as tbey do from IIQ.ht bulbs. Without 
suchcobercncy,lnseet antennas could not pol>Sibly ·wne"ton:so
oate to them. u one wnes a cryaUII radio 10 one's fa,'OI'ite sta
tfOIL 

Becau5e bJs colleagues. like the majOrtty oC university men ev
ccywben:. krpt 10 the pladd \1ew UJat cbemlcals w.:re the only 
11llY tO assure a deC~ againSt InSect crop depredatJon. Calla ban 
rrs!gned bJs proCessorshlp at Louisiana State. H.lted by Dr. H.C. 
Cox. Dtn:ctor or the u.s. AgJ1CUltural Research Sen1<:C's South
em Oraln Insect laboratory tn Tifton. Oeorgla. be found bJ5 new 
co-workers tn total agreement wttb bJ5 point of vtew that cbeml
cals do nothing but de~~troy ecology. 

On bo!Jdav In lrdand. callahan made another discovery about 
IJlSeCt8 and. lnl'rared radiatiOn as he blked down from Coragh 
Patrick.. Ertn's saen:d mountatn, to spend an e-'Cntng tn a pub. 
IIStmlng to a tenor stngtng ba!Ja(l'l. tn the oounse or an IRA Ia 
meut called "The Siege of Venice" he noticed a ttny moth making 
endless ctreles plumb In front or the singer. dlrect.ly below a single 
banging Ughl bulb and directly above n glass of Outnness stout. 
The baUadeer. annoyed by the moth, trted WlSuccessfully to grab 
tL but the Insect kept dodging to resume U.s ctrcular Olght above 
tbe ptm of ale. 

Why, wonden:d catJahan. did the moth not sptral up to tbe 
llgbt bulb. or down to the brew, but renialn gr!pp«< by some In 
\'1Slble force just tn front of the stager, much Uke lhe wa'\'CC!n!l 
IJ)lDSt moth al Pullan Brae so many years earu~ 

At last It became clear to hlm: tbe molecules waft1nJ! up from 
the ale were being energized by the ~~ of the bulb whlle thetr 
~lltude was being raised by belngjOstlcd by the Singer's ''Oice. 
cauSing them lO emltla$er Uke bursts of tnfrated radlaUOn. lbesc 
the moth pk:ked up v.1lh lt11 antennas. attracted and tmprtsoned 
Into llxod gyrations.. 

1be next clue came durtna a bJke across Devonsblr'e's "'1ld 
oamnoor . ....nere the ghostly bound or the Ba"kCC\1lles bad spread 
olgluly terror tn Sherlock Holmes' tortured tale. Paustng to eat 
lunCh near Watem Tor, one of a collection of tO\YCI'Ing masses of 
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.stone strangely sculptured and weathered bv the Jlerce winter 
Winds !.bat blow across the moor. Callahan became aware of a 
cloud of small tnsects hovertng ~t the sky oYer Ute tor tn a 
dance for whlch entomologiSts had no explanation, 

An accomplished rock cUmber, Callahan 8C8led lhe steep side 
of the tor to put hls hand on Its sun wanned topmost surface of 
bladt rock. On hls downward cUm b. he became awwe of a rDWte· 
rlcms miSt. full of scent. comtng from the heather. bog cotton. 
tnllsscs. and lichens on the surroundtng mootlaru!. 

lt Qme to him. on bJs W'I,.V to Cranmere Pool. tbat as the scented 
vapors drtftt'd across the tor thelt molecules would be bent and 
rotated by the hot rays from the rock. s11olulartng them to 0Sc11· 
late ax many unknown Infrared frequencies. Had he "Infrared C!\'eS • 

be mu~. he would have been able to give names to the5e ~
~,:,:Oiors, • as cas11y tuned 10 by an Insect antenna or proper 
--- as vf!dble colors are dJstlngulshed by normal human vi
lion 

, Could It be. he wondered, that tbe Illes above the tor were at
~ to the Infrared vapor "colors· from plant sctnt molecules 
I1Jq, turn sttmulated by the heated ptle of rock to emit frequendes 
~ many wtnd blown sateliJtes? Could ln5ect antmnas be 

to these subtJe frequencies? Trudglttg on. he was tncreas-
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lngly filled wtth certainly ihat tht- frequendes eldslt!d and lhat 
Insects 'Mln: t:un1t~Jlln to them. But haw dtd they do Jt? 

An electrlcal engineer In !Andon'slmperta.l University. Dr. E.R. 
LatthwaJte. an avid butterfly and moth collector. supported 
CaDalu!n'a assertion thai 1n.s«t antennas might work just l1la! 
radio anterula.S. Durtng a walk In the COWlU)'Side. Lalthwalte bad 
not:lced male vapourer moths ily!ngwU.b the "'1nd toward females 
Since he was sure ihat 5UIIOrs dtd not always track t.be objects of 
tbetr affecUon downwind. he came 10 the concluslon lhal they 
were not autacted by a scent. but by an omnJd.lrecUonal clcctro
rnagnelk slgllallhat could not ln any way be wtnd·affected. 

RJs opinion enraged an eminent entomolog-ISt. R.B.D. 
~-ftrst to di5CoVcr ihal female l.n5ectS lure their males 
~· emlntng clouds or honnones known as pheromones. from the 
Greek pherdt1. •to carry: and hotmone, "to excJ.te"-who ~· 
countered that dectromagnetlc conununk:aUOn among InSeCtS was 
claptrap and that only bts odor!Cerous molecules could. sexually 
speaking, ~ them tiCk. 

1n an anempt to harmonlz.e the oppo51ng VIews or bts colleagues. 
a physical chi'JDtst. Dr. R. H Wl1gbt. held that Insects could lden
dfy scent IIIOieeulea lhrou$ what are called osmtc frequencies. 
most 11la!Jy to be found ln the Infrared portion or the spectrum. 
Though how !bey m!gbt do t.h15 remained an rntgma 

tn essrnce. the conllJcung arguments were lhoae of an ento
mologJst saytng that InSect antennas detect scent. an dectrical 
engtneer saytng they deleel llt{mred mdlatlon, and a physical 
chemist saying tbC)' m!ghtdetecllnfrared radlatlonjrom!Kletlt. 

caJlahan was of the opinion t.hal all three were partJally cor 
rect. Back In bts Ttfton laboratory. h.e del"'ed agatn Into the scten
u.flc Ltleral;ure to find Utal he and Or. Wi1glll were not the JlraL to 
beiJC\-'t' that 105eCts could sense radiation from oscllla.ttng mol· 
ecules. Way back: In 1892. C.V RUcy. a noted entomologl&t. had 
suggested thal Insects mlglll communicate thro~h their anten 
nas by !elepathy: '"Thls power would seem to depend neithe.r upon 
scent nor upon hearln~ but ramer on certain subtle ufbrations. as 
d:lCileult for us 10 appTrhcnd as Is lhe exact nature of electrlctty.-

RUey's ~n was follov.-ed ln 1938 by that of the South 
AJi1can Journaltst and poet. Eugene Mru1as. who. 1n bts classic 
The Soul qf 1M Whtre Attt. described how a female termite. after 
finding a suitable spot. would come to rest on her !ordect and 11ft 
three-quarters of her hind body Into ~ aJr. remaJnlllg as st111 
and stationary In this position as If abe were a termite staJ.ue. 
"What Iss~ doing?" Mru1as wondered. then repUed' -she Is busy 
sending a wtre1ess SOS 1nto the tnftnltc.-

Marias also~ the SlgJlal Dlll!bt be caused by a5Cellt. but 
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)ltS!Ultlng. qualified the1dea: "Wheu speaking of scent. o.ne should 
alSO t):tlnk of waves In the etber. It is false to assume that per 
fuiDr'S consist of gases or microscopiC subst.ances. Perfume ttself 
..,. nol ent!tely a physical sub!lt.ance. One can liClent a large room 
Cor ttn years wltb a tiny piece of musk and yet Lhen: wtiJ be 00 
loSS 1n Its weight.. 

No more conjecture on the subject appeared In prtnl until 1949 • 
.men an electrical engineer, G.R.M. Grant. published a paper ln 
me .At&Sunlian Proceedfllgs of the Royal SodetJI Q{Qucntsland to 
meonz,e lhat sensory -pits" be had found on 1n8ed. antennas might 
~ resonaiOTS to Infrared 1'11dlaUon. 

Inspired by Grant's conclu!>lon. Callahan began a search for 
bcha\10Tal panems amongln5ects that might lndlcate bolholfac
IOIY and an Infrared-sensing basis for InSect comnnmla!t!on. His 
srudles belgl:nened his certainty that lhb must surely be t.be case. 
tbc 1llSects ·smdl· odors eleclronJcaiJy by turung Into narrow
band lrlfrared radtarton euuued botb by sez seen Is and by plants 
tb!'y des1re as food. His next ~~ was to prove lt. lndis
-pmably. 

On lhe premise that older knowledge. so often spumed by 
younger sctenlists as passt. mJgbt 5llll bave \alue. Callahan re
b\rlltwhat he called bts RusSfan ll'lfrared Machine. an Instrument 
tonceJ;Ved In 1924 by a Russian reuarcher. Dr. OJagoleva
AIXadleva, for the purpose of detecttng infrared frequenCies, 

When he was finally able to place IUs moths In front of u. they 
"'flll Into a -frenzy of excltemen t. Bellevlng Infrared emissions from 
the machine to be ~ real thing. females tried to lay eggs on ll. 
malesattempted to mate with lL extending tbetr genJtalla towards 
Us components. adding one more rung to the ladder of proof. 
W1tb the sam~ machine. by broadcasttng different frequencies. 
Callahan was able to determine that siCkening plan ts signal tbe 
.news of their fmpelldlng death to waltJng bug$ by means of the 
S8Jile tnfrared radiation. which goes n. long~ towtU'tb c:xplaln
tng wb;y healthy plants remaJ.n Impervious to pests. 

At last tt was clear what actually happens wttb the IIIll1f.ng 
moths. The female emits her pheromone molecules. which are 
earned on the wind In a plume Uke oloud. growing th1nneT and 
COoler as tbey distance from her body. Tbe malt' moth. lly1ng Into 
l.hts plume of pheromones. uses the een81lla of bts antennas to 
Pldt up electro:nJcal.ly the Wrared signals emitted bv the scent 
lllOlecuJes. If be strays roo far from the center of noaung scent. 
til!! Signal fades as the concenuauon or hormones becomes dl· 
lull!. lie must therdore turn back Into tbe plume. llytng a :;cr

~ ~to and fro towards bts gt)P).just lJke an RAF Calallna 
~Its radio beam. 
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Two thing$ help the male moth na'1gate co=tty: U:mpera

inre. and density of pheromone molecules. The furtber he Ia from 
the ll=ale the colder and more dlspersed are her pheromones, 
gtvtng off sbortl!r and weaker frequencies. wbJch the male plck.s 
up with the shorter sensUia on 1118 antennaS. lhe closer he gets . 
!he \\'al"IDI!!I' and more condensed are tbt: pheromones. gMng Ianger 
waves. -...1tlch he picks up with his longer .... nsJIIa 

1he male also has an additional po-. fuJ means or modulatlng 
the free-floartng scent by ~raunst hla own an~mnas at audlo 
~ m amplify the SignaL AU lrulect.5 •1brate as !.bey IJlOI.~ 
different speeles at dJJTerent Cttquendes; bees at 1M: hundred 
~'cles. months at Sixty. ants at twenty. 1bts heli» the male moth 
ampllfy the female 51gl'lal "'lth his own •1bratlons. As he reaches 
bJs goal. the Signals peak. and lhdr matclllng \\'ln-elengths tell 
bJm he's r1gbl on. and she's turned on. 

In the same way moths tunc tn lO the wa\'clCtll(lhs emitted by 
the spedfte plants theJt• are designed to feed on. The SICker the 
plant. the more J)O'IO'O'fuJ the !l(enl. the easlcr tOr the moth to 
botnc tn on Its prey. 

rn a chapter enUtled "A Blueprint tOr Insect Control' In hls 
book. 1\ultng In Ill Nanut!. callahan makes the ftnal tndS!\-e point 
that bJs predictions with n:spect to vartous c:ha.ractenstlc:!l of the 
free-lloaung l.nframi emt.ttlng pheromone. open up a whole new 
way to deal with pests. By assembling an astute group of ento
mologlsllS, antenna engineers. physical chemtsts and physJclsts 
ll may he posslble-ilf course with the aid of morpbologlst5-to 
produce mtlsslons wtth enough energy to attract lllScets or Jam 
their communication systems over great dlstani!CS. • 

Such a system would tndecd be a boon to Canners. Instead or 
going to their agl1cultural co ops to buy tnseetlddes. farmers eould 
lcaae mlcromtnlature transmitters either to attract to traps. or. 
by heaung aga:tnst Insect pheromone frequenCies. jam them to 
prevent mating. The same <"omparues that produce ln.Sect1ddes 
could produce different chemtc:als to make soUd state transmit
ters, even the traru>mltters themselves. And tf. as the f"ree Ma
sonic founding fathers or t.bJs Republle believed 80 warmly. "there 
ls room at the Glble of Ufe for one and all.· wby not room for 
lnseellS? or the thousands or species. only a tiny llll.nodty are 
noxiDus tn any -_y to man or plant.. 1be rest aerve mulUple and 
\'3J1ed vllal ful'lCiions. enlivening the SOil. po1Unat1ng &pedes. and. 
tn Stetner's dalrvoyant view, constltullnJ! a \1W link "'1tb the 
... -a,Ungflts or the sptrtts ot nature:. cspeda1ly the nrc sp1rt1s ru: 
sees 80 do9dy runed to Insects. 

Surely. says Callahan. any tmprovaneot ts preferable to the 
presa1t arcbalc. lndlsc:r1mlna~.ely lethal, and outdated S)'Stem of 
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pest e:radlcatlon. And the u!Umate practleal advantage of such a 
new control system. tn addition to Its abUJty to attract. bug by 
bug. only selected species to which It IS tuned, 1S Its abWty to be 
turned off.-uollke lOl<Jc poisons-when not required. 

In his geodesic lab in Wlehlta. w1th the help ofhla new Infrared 
spectrometer. callahan demonstrated for us In sctentiflc terms. 
an cmrrlap between physics and metaphysics. vaiJ(Iaung the wl.s· 
dmn of the Vedas. Into the beam of Infrared llgbt. channeled by 
m11Tors through hts machh1c. Callahan tntoncd the baste sound 
Of the Hindu mantra. "Aum: repeating It several Urnes. 

He then pointed to the computerized printout. whiCh clearly 
showed the effect of hts mantra In the form of a &roup or spikes 
on the graph. • AboYe the base line: he explained: f.rlfrared en 
crgy ts radiated by the molecules )osUed by my vOice. Below tile 
ba!!e llne Is the en~· as 11 16 taken tn. When the molu:ules or 
Wbatever Ia tn my breath are energlzrd. they emit lasc:r-llkc spikes 
of Infrared radiation. And just like a radio p1Ck3 up the Erol.ca 
from~ f'amrtte rlasslc!\1 mUSic station. thts machine piCks up 
the fn!quency at wbJch the molecules are radlatln.!L and can fden 
llly tbeirsJgnaJ frequencies. lf)1)u know the frequen~· of an atom 
or compound, you can ldenUfy ItS presence and ItS amplltude. 
~. for~- ts catboc monoxide. You can see ti rlgnt there 
on the graph.· He adjusted a knob to produce a prtnu>ul. 
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"All of this.· he said bandlrt4 us the ev1dcnce. "pl'O\-e& the ex 

traordlnazy pov.-er o! the mantra. The more you recite lltbe more 
1L clears your body of carbon monoxide See lt there? 1bls leads to 
an altered stale of conac:tousn.ess. AS lbe rnarura \1brates the 
mo!eOJies ofbrealh.lhey JUve oO'belghtened "'Vl> oflnfra.red.'J'brse 
must be picked up by our acupuncture palms and IW back to 
the body. causing an altered state orcbemlstry. wblch affects the 
breath. which ag.atn affects your conadousness. 'The more you 
chant lhe more vou experienCe an altered state:. • 

He lau$ed happily. and offered to let usuy for ourseh"eS. with 
stmQar results. 

Wben we asked to what fi.rrtbcr researc:b the machine was be
Ing applied tn Ute: center's quest for bollsUc mediCinoe. Phl1 sur
prised us with Ute: blown up picture o( an AIDS •irus v.'blch he 
compared with the: picture of an RAf' autc:una at Heathrow Air 
port~ SlmllaJ1ty las can be seen tn the accompanying Ulusua
Wlnl was indeed remarkable 

Callahan's objccL as be explaincd 11.. Is to ldentify the precise 
frequeru:y gl\-en off by Ute: AIDS vtrus. He then hopes to de>'elop a 
means of replicating lhe frequency. and by Ja.IDJD.IJlg tbe •1rus· 
signal neuual.lzie Its efT oct. The: whok! or an aJlllcted pc:t50R'S blood 
could then be passed through the same sort of madllne as Is 
used In kldney aliments. and. wtth luclt. neutm.IJze the dlse~. 

·rrs funny: said PllU. as he walked us to our car. "how many 
111:1p0rtant dbcover1e8 are made and Ignored for decades. or e1.= 

centuttes The other day r got a jottlng surprise when I ran across 
the works of the almo&ttotally forgotten nineteenth century lr1sh 
sdent!llc genius. John 'l)rndall. which contained a lost chapter In 
the history of SCience. n described how molecules of perl'ume such 
as lbo9e emitted by pachouU. sandalwoOd. cloves. la•'eltder, anar 
of roses. Lemon. thyme. rosemary. spl.kenard. anl&ted, and the 
oDs of cloves and laurel. All absorb Infrared radla.Uoos. 'J'Yttdall's 
inSpired work spawned a wltole new bmncb or SCience: Infrared 
specr.ro-pbooomelry. Yet. thOUWt 'l)rndall also dlsoovered Ute ben· 
dlctal effect!! of penlciUtn ctgbty years before Sir Alexander 
Fleming. and was clearly on the potnt of ln\'UIUng the laser a 
century before that feat was a.ooompttshed. his contributions were 
totally IgnOred by later chemistS and olfaction pbyslolog1Sts."l'b1l 
shook hJs bead. "It caused Tyndall's suooesses to be c:harscter· 
tzed to the Eru:ydopedlo 8tfuvllll£x1as "due more1o his personal· 
11y. and his gift. for making dlfBcult t.blng$ clear than to bls odgl· 
na1 researc:bes.· 

Equally ln5plrlng to Callahan was the v.'Ork of 1)rndall's great 
Gaelic oonr.emporllly. Robert Uoyd Praeger. whose masterPiece 
on the natimll history and topography of trcland. The WOIII WenL 

• 1U.IIIg•n In S;uurr 2n 
(li:SU1bed by Callahan as ·a nc:td guide to the aout of an en!tn! 
counuy: became his adml.red V1atlcul0. 

11 was to lead Callahan to a dl8c:overy almost as monumental 
as that of Insect communtca Uon In the tnfrared band: proof or the 
bl!lle8clallnfluence on agriculture of radlatlons from outer space. 
1be5e dlscoYer1es. made by CaDaban subsequent to his years of 
entomologiCal researeh. were to •..Udate 5Cient!llcally the t.lalr
coyarn ~"isson or cosmic forces de9Crtbed by Rudolf Steiner. mesh· 
mg 1l'1th Julius Henllcl's censored conclUSIOO that "animate" rocks. 
!bough speechless. JIIa)' yet r1d us or the noxious chemlcals wtth 
wblcb lndusoy has been greedily and lrlCmis1ngJy foulingrtsJlC9l. 



Chapter 21 

TOWERS OF POWER 

Of lhc ll1xly lh.-e myster1ous medieval stnJc
tures callod Round Tow·ers !10 far located In the lush geen coun
IIySide of Ireland Uttle ts known other than the £act that they ate 
geodetlcally and wrtronomtcaUy placed and ortented. ewtdently for 
some special rea'IOn. their windows Clestgntd to cast shadows to 
Indicate the day of the solsl.lc:e or the equinox. That theymlgbt be 
antennas used by mtdleval lr1sh monks to capture cosmJc waves 
was callahan's surprtslng theory. 

OurtngWorld Warn. when hewasslJltJoned atBelleek. Callahan 
often viSited 011e of these Round ToW1:1"8 on !lca.rby Oevenlsh Is
land. a v.1ld and mystic spot In the mtddle of Lough Erne. Per
haps the best-preserved of the twenty· Ove such towers stW stand
Ing. It Is built of ftnely jointed sandstone. 25 meters hlgb w1th a 
ctrcumference of 15.4 meters divided Into Ove floors w1lh w11l

dow8 spectally set. 
On one of his lr1ps t.o Oe\-enlsh. Callahan asked the Jlsberman 

rowtng blm out to the wwer why the local fanners went to such 
trouble to barge cows back and forth to the Island 

"Arragh. man.- tbe tlsherm;u'l repUed. ·s11ar Isn't tbe grass ftner 
out tbar than on the mathland1" 

lntJ1g\1ed by the phenomenon. eanaban obtained a map of Eire 
marked 'W'lth tbe tocauon of au Its then ~11 rounded lOW'eJ'S. 
As be studied tbe map. U struck hlm that the local1on of the 
towers Conned wbat loolled Uke a star map of the northern night 
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.J<v at the moment of the December sotsUc:e. Polaris bc1n,g dearly 
IJJill'ked by an ospeclally magnltloent tower on the ground!. of the 
IJIC)naSt~ of Clonmacnotse next to the Rl\"tr Shannon on Ireland's 
(dlttal plain. 

Cnuld there ~ a link. Ca!Jahan won~. betwct::n the lush 
geen grass around Devenlsh Tower and lbe pos!Uon where 11 
stood under the starry cosmos? Could the round tower~ acting 
as an antenna for - COSI'Dlc energy broadcast from the siars? 
Tbefact tbat ln 1932 01'. Karl G. Jansky oftbe BdJ Laboratm'les 
bad first dlsco\'ered radio _,-es from the cosmos. and had mea
suttd t.bose from tbal parUcular part of the sky as lll'l"Mng In 

111M mwol b....,. 

14 6-meterwavelengths. seemed more than colneldental. It auuck 
Ca.llarlan that the O!:"c!Oish To-r. preelse(y po!lilloned and 
Sllaped. might~ resonating to co6Dllc radiO wavelengths. as wdl 
u to some ltlnd of lllag)'u::tic· fleld energy. And the fact that Jt 
conststed of para:magneUc rock also pointed In that dlrecUon. 

Stones.. says Callahan. have a secretllfe tbac lm-ol,.es two equal 
and opposing, but "er-.- Uttle understood. magnetic forces. the 
Plus and minus of nature. lheyt.n anclyangofthe Chinese. These 
are the fon:es that German and Engllsb natural phtlosophers of 
thentneteent.b century called paramagneusm and dtamagnettsm-
the 1anner atl:racted by a magnetJc &kl. l.lle latter repelled As 
descrt.bed by the SCientists WhO d.ISCO\ICred paramagnetl$m In lbe 
lllld-nlneleenth century. It Is a "Weak. Dxed suscepllbillcy toward 
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a magnet.· By llxed. they mean the DlllgJleUc 1Utnlct1on IS "'tnher 
mt" tn tbc substance and cannot be tran$l"crrcd as one does w1th 
ordinary magnetl!lm by rubbing a nail or a screwdriver against a 
horseshoe or bar magnet. C8llaban"s postulatewascle:lr: the lrtsb 
Round Towers. made of lllllestonc. eandstonc. or basalt. and there
fore dcAnuetv pammagnctJc. could be massive elcctronJc coUec
tars of cosmtr tnkrowaW: energ_v as ""U as giant ;u:cumulators of 
magnetiC energy. 

To lind om. he began to experiment with smaJ1 scale models 
made of paramagnetiC sandpaper and later ca.rtlorundurn. ~ 
!be db:nen5lons published In Professor G.L. Barrow's book The 
Round Towers of Ireland. produelnl( one model tO the exact di
mensions of the Oe\'enlsh Island tower. With a blg)l-(requency 
oscillator called a ldJisiTOn tO generate a l.hl"t'e-ttntlmeter wave
IB!gth of radio energy. callahan placed hill ten-c:entlmeter·wlde 
sandpaper model (founetnln ClrCUmfere~l within a radio beam 
and. =enough. the power meter went up from slx to ntnc <kcl
bels of energy. a elear Indication to Ca1lahan that the lrtsh Round 
Towers were In fact radio wave gUides. acting the way a ma~~J~tfy
tog kn8 does to collect and focus !Jg):lt. 

1lle concluSIOn also n:solved for caJlahan the mystety or wby 
the doors to the Irish Round To"'ws we~ tnvartably set many 
feet abO\..: !be level of the ground. placed there. acc:ordlng to or 
thodox areheo~ts. as one or the protecttons against VIkings. 

1lle nollon. says catlalum. IS quite ludicrous, If only because 
the ftrst \likings did not Invade lreland until well after the eighth 
oentuty. and the height of thf' doors would have presented no 
obstacle tO their detennlned attsckll. There bad tO be a better 
reason. and !he anomttlous fact that. wtlhln the base of differing 
towers. the monks had C'Ompacted t.he earth tO varying levels In· 
dk:ated to callahan just wbat that reason might be. 

t'lo t:natter bow mttthematle.ally ac<:Wllte electrtcal engineerS de· 
Sign tbrlr antennas. says catlahan. t.belr figuring seldom pro 
v!des a sharp enough re!!Onanee. Antennas tleed to be shonened 
or lengthened by trtal and error to c:onform with an tnC()J:Illng 
wa'-etmgth. To tune their stone antennu to the nlgltt sky radla· 
tiOn. says catlah11n. the monastic tawu buUders merely needed 
to Bll each of the tnter1ors with d1rl up to a levcl at or near their 
door hdghts unUI they obtained the ngtulncomtng liequency 

To strengthen hts contenUon that the IriSh Round Towers ~ 
Indeed paral!l8gltetle antennas, Callahan realized be would ba''t 
tO be able tO show magnetic !leld forer Unc8 on one olbts model5 
strn!lar tO those shown by Iron Bllngs on a sheet of paper under 
wb1cb a magnet IS placed. In theory. these would appear as r1Jl&S 
at different le\"da. To ~ them vtslble be decided to 90a1< • 
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~":""" •• KIJJwocd~ In Ooturtv Clalwwy. IJ'Uuld. Odrt• l'ouro1t"lcno 1n ~ aU.. 
.....,. ohhrln.b Round'lllwml, whlr.b O<Md. ...,('1,111111 10 l'ml-PWbp 5. • 
Can..hln. .. All1C111ilr In ~· ..,..,,.. or n•ilt'Jdl<' <no'IIY Pllrt of lh< -lltlow lh< 
"""""'r ..r 5l1tb """""'..., l!llod with dlrl '"tunlnc pile" for """""'due or lnlj;lhr•u•~ 
lht ~ognrtir mok amtTIIlA. IF""D Mognt!tlr """"""'" crntl J\nol<orlr 1\nnaoltunr) 

carborundum model of the 1\Jrlou~ Tower In CoWJty Mayo 1n a 
IK>Iutkm of Epsom salts for forty-eight hours 1n the hope that th1s 
~etlc salt would be ltght enough to be affected by the ex
~ weak forces Invon-ed. He was elated to see the model bc::e Circled wttb a spiral of wblte Unes from Its pointed tOp all 

Wll:y to Its baM!. Even more astDnlllhlng. a1 eaC'h lr:-"el of the 
~where a Ooorand window were located on tbe larger tower. 

PQrucularJy broad Strong band of white Ep!IOJll 5a1t appeared. 
lbe,e llnes of force were s1m1lar to the SJ•ndl~ Wll\'1:8 of en
~~~ can be measured on a CC$0nani electromagnrtsc radio 
-·-.uua. called electromagnt'tlc modes by electl1cal engineers. In 
~-~· It looked as tf the towers were designed so that the 
~..,.,t ""mode"ltOes were concentrated on the tlooB of the towers 

the monks would be ob5ervtnl( the sws through the snaJJ 
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towerwlndows. chanUng tnaJI\.lllll. as Callahan reoonstructs !he 
~- oo InCrease the tnllow1ng energy. 

To whal. purpose all !hl.s effort? Over m!Utort11 or years. says 
CaUah:m man and all of nature's plants ba.-e eNOl'~ under low 
energy rnlcro\1.-n.ve radiation that constantly bathes nol only OUr 
own bodks, but all of our agricultural crops. For blgb !nqu01. 
des the best antennas. llaYII Callahan. are not made of meta) 
oonduaors. but of dlelectrlc subslllnCeS-cled:r1caJJy 110o11C0nduct
lng-.cb as Plenglas. wax. or stone. He bd!C\·es our agr1cuJ. 
rural furetalhets. the Celts. lmew how oo "tunc to ID nature.- us. 
lng the Round Towers as silicon r1ch semk:oodudars ra1htt tban 
maallic conductor-s. c:reatJnl! a buge resonant system for ooll=. 
tug. storing and rela}1ng meter-long ,..avekngths from lbe oos
mos. 1be towers. be says. were "tuned" magnetiC anrrnnas. mas-
51\.-e elertronlc collectors or cosmic IIllc:ccJwave energy and giant 
accumulators of magnetic enc:Q!Y. As such. !.bey "contr!ho tled ben
efldal cosmic energy to fertiiJze lbc 6clds of l.boee ancteru. low
enctgy and srone-handy engineer monks. centurtea before the 
word eleand1y had come lnto common parlance.· 

Wbat the monltsweredoiDI!. says CallalJan. wascollec!Jngcos
mlc paramagnetic enet"RY- and focustng ll ~1lb lbelc Round Tow 
ers onto lbe can:h In wblch they planted lbclr crop&-"doplll@'" 
the plants with that energy. lnftared patam.lgnetlc forces would 
radiate to wa•-es from the ba.$e of the lowers to tncrea.se the at· 
1rac1:lng pararnagneuc propertlell of lbe surrounding soU. ralbec 
than dJrectly affecting plants. wblch have a dlanlagnettcallyweak. 
fixed Coree. repelling a magneUc neld. a fact discovered by the 
Engllsh sd.enUflc genJu!l, MIChael Fara~. and conBcmed by bJs 
lr!sh contemporary. John 'l)mdaU. who alllo tested some tbltty 
diJTerenl Spedcs Of trees for dJ!UilllgOctlsm. 

The rowers. hug<:. weU-dc:stgned stone waveguide detectors of 
mlcrowavr radlaUon from t.he cosrnlC universe. would resonate. 
accordlng to Callahan. by day ID lbr lll<lgl1etlc ~nergy u-ansmll
led by lb.estm and. by nlgbl would capture the 14.6-rnetl!rwa,-e
lenglbs emJtled from lbal starry region of the unt- to wbl.eb 
they were carefully ailgJ.Ied at the wtnter solsttce. And. because 
plants exbale hlgllly dtamagneUr oxygen durtng sunlight bours. 
lbey ~ diamagnetic by day. buL iiS unreco~ b)• Faraday 
and 'I)ndall. beeome ~cts at nlgbl when lbey c:oncen
trate on breathing out hlghly pa.ra.magnetlc crubon diO'dde 

Aware lbat. form as well as length ts nrcessary for 5Unng reso 
nance tn radio antel\1\all. and lhatlbe same IS true oC stone para 
ma.gp<'lk: antennas. Callahan wonderec:l •-bat part lbe cbaracter
lsllc 13J1e1'1n8 oC the Round Towers mlght play tn t.belr paramag
neuc propectleS. His models shOIWd that tubular st:n.JCtures wtlb 
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lor earth----I'CIIdl CW1b .. ,,.,..lit< So .... -.-_,-by 
ototr Hwnol Towmo......,. mount.dnil ou<.h • Lhc ....:red --w-n wlth I::TClOOI. 
and t.y l"'"'lllill!l.,... ooL 1br \ monopolto Oft_, bv ..,.._oudlao thr t= 
.,_.,_ llnl·o~ tllry- '"""''• olio!...,.~ ll-rlr -'-ol-
ronlcal pyramid Ions. or dunce cap covers. were Ideal conductors. 
Expertmental plants growtng around them Invariably bowed to
ward the central tower, wtlh ~edllngs sprouu.ng more quickly on 
the north side. leaving those on the due south side to grow to 
anly about half lhe size. 

The ftnll!IC!rlous large-seale n~d test of cauaban's theory was 
c:anied out In 1986 ln Arkansas. on land belonging to Thomas C. 
Quackenboss. a gentleman fann~. Operating on the prenUst' lbal. 
1f the Irtsh Round Tower system workrd for Callahan with his 
small-scale models. It should work JUSt as well with medium 
s1zrd models built lo the same proportions as lbe Round Towers 
of Ireland. Quackenboss and hiS famlly ra15ed lbree st.:-foot long 
and one-fool-ln-dl.amrlec leml cotta drainpipes 8lled with highly 
J)aiama.e;neUC granulated basalt to lmld.lale an area of some twO 
hundred ac:re.s. They located lbe pipes In accordance with 
Callahan's d!scm--ery that bls small models radiale the lion's share 
of their energy to a cloverleaf pattern lo the north of wherr they 
llle situated. To render lbe ten-a cotta lowers e---en morr para
rnat,netle lhc Quackenbosses lopped lhrm with conical 
j)yramldJons ofba.salt rnlla:d lnlO cemenL To\al tuvcsbuent 8250 
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Fields of cotton and soybeans were planted In early 8UJUIDC:r 

By ran the happy result was an lncrea.'lt'd harvest of more than 
$8,000 ~ wbat bad been expec~. The foiJowlng }'ear i.he 
Qu~ raiSed twenty one "to"'-ers of power: hoping 
thereby to tncrcase thc:lr revenue. And further to Increase what
ever ad~e Callahan's cosmic radlaUOn mlghl be so poslt:l\'ely 
lJrin&ln& to lhe family crops. Thoma.!I'S thlrty·two·)'-ear-old son . 
.klbn. made 6tudle6 of dowsing llternture on subterranean water 
vetns. and abo\-e-gound ,ey lines.· with i.he object of sltuattng 
bls -I.OWtt!l of power· directly 0\'er spot5 where b1s dowsing rod 
IndiCated such Unes ... 'ere croasln& or 0\VIapptng; The results 
wen: surprising from another and 110\'d ar18le; ln an area plagued 
by drought the Quacl<enbos!CS unlike thc:lr neighbors. got plent~ 
o{ rain. enabling tbem to han-est 1.8 bales of cotton per acre and 
over 40 bushels of soybeans. lhe second best crop tn their his
lOt)'. an e:xuaon1lnaly feat ln a year of drought such as 1988. The 
reason for .mJch. !18Y!I .klh.n. may 10.-eU be attributable to lhc: mys
tet1ous powers of the towers. the only extraneous factor. 

Wben two former college classmates heard of John's <:lqllolt:s. 
they Induced their own famllles to try the c:xpet1ment.ll was thus 
that tn cc:nua1 Vl.rgln1a. on the land of wc:U-Imown Rlclunond 
businessman. Jtm Whe-<it. bJs farm manager. Richard 01x. and 
his actual fanner, Ra,y Tholllll!>. bad tbe unpnccdemcd COurt!# 
to place: se1.-en~n ~rs on a thousand acres of tld.ec<>.-ater land 
tn the estuary of 1.1x Rappahannock River 

So Impressed wen: they by the llnltyc:al"s harvest wtlh lhemagl
cal towers. which brought tn an added 850,000. they ba•-e deter
mined to go a step funller nnd try btodynarnlcS on all of the fh•e 
thousand acres he farms and gl\'e up the use of chemicals as 
ferlJIU.ers or as pesticides. A happy move. for wbtn we were there 
tn the early summer. jusl. a& the com was being planted Jn a 
heavily poisoned field. we found the remains of a beautiful bawl< 
that had f-easted on one of three dead crows. and on the c:dge of 
hls burrow. the tracks of. dytnll groundhog. 

Tilat lhe system of broade&l!llng cosmic energy wttb towers. 
obellsks. oT pyramids goes back to tbe hlstortcal developer.; of 
:>ucb structures. the EgypUans. slands to reason. but tbe proof 
of 1t Is very recent. on)y now come to light through tbe efforts of 
Gabriel HO'UIIeaJ1.h. who for manv years has backpacked hundreds 
of miles lnto i.he roadle!l5 central American JW'Igle lnlO temtory 
where few~ mm have e--c:r penetrated. to commune with his 
i!JJow Maya agrtculturallsts. 

Srudylng their meUlOd ot handling the land. he found them ro 
be amaztngly sophcsuc&Led. with O.elds of I1Ch prod~.~tt. some 
timeS as l:aJge u four· hundred·acre Iota. rlchly lnlercropped-es 
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was the practice before the arrtvaJ of Corth "They bad 
permaculture sixteen hundred years ago: says Howeartb. ·And 
now they have fruit and nut trees over a Utousand years old that 
ll.re sUU g.row1ng and beartng.. • 

That the Maya were In con !act w1th tbe Egyptians, as pains-
18Jdng1y documented by Auguste Le Plongeon. and thoroughly 
oorroboraic:d by such emtnent eplgraphers a& Professor Banv Feri. 
Is no longer ln question. except perhaps by such es1ahllsbment 
5UbsJdlzed skeptics as Manln Gardner and Randy tbe "Magldan. • 
whose staooe, like that of CArdinal Bellarmlne with GaJUeo. 1s to 
deride all such wanders as spurious or heretical 

Now the link between Mayaland and t;;gyptts further supported 
by Gabriel Howeanll's discovery tballhe Ma\-a used a method of 
Weed and InSect control that amowtts to a cOrm or what 1s mod
ern~}• known as mdtonfcs. This they mamed to an amazing scJ
~ of astronomy astrology In whJch COSmiC forces are plcked 
~and relayed by tiny pyramids. dlree~ along tbe local grld of 
-" lfnes. just as wtth CaJ.Ia.han's "towers of JIO'""U. • 

llley know." says Howeanh. 'Whlch planets affect which ln
~uch as Venus tnfluenelrut Jadvbul!$. and Mars tnfiuenc-
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ltl!l aphlds-ancl tJ1ey have speetallst.s constantly plot:!Jng th~ 
course of the planets u they mO\'e agatnst the star&. TO their 
Innumerable and ~'ely accurate calendar stones. sc:uue canoed with 
glyphs not only Of the planets but of the •'lU10UB weeds and ln• 
sects. the Maya attacbed movable sectlollll. whlcb enabled !heir 
brujos to <letrmune. and !hen manipulate. u dl<l Stetner. oosmic 
forces to romrol unwanted ... 'eeds and ltlsects. • 

Their expert.LSe ltlthese matters. says Howearth.. passed down 
through !he centuries. IS ama.zltlg. and enables the Maya astrono · 
mers to perform such ecologiCal collll"Ois as capltall%1nl! on a grass
boppeT they know to cany a •1rus that eliminates a certain~ 

On one unusual caleadar stone. said Howearth. !he glyphs of 
!be planets are not arranged around !be outer rtm. as to some. 
but ron slr31ght c:town tbe center. luclu<IJ.ng glyphs for sun. moon. 
and tbe asteroid bdl. 1bJ.s enables them accurately to compute 
and schedule their agrt<'ul.tural actMUes. 

Cft'er t.be years. as Howeartb gatncod their c:oofldence. the Maya 
taugllr b!m wtuu they kn<w of the lnlluence of planelll. as "''dl as 
other well-kept sec!'"WI. not cfu'Ulged to grtogo archeologiStS. He 
says they took him out ltlto Oeld.s to demonstrate "'i:lal. amounts 
to a modem technique of racUon!CS. A!J the planets move toto the 
correctposltlons. the Maya use small pyramids with special. glyphs 
of weeds or Insects tO relay Corces from the <Xl5JI105 along terTeS· 
U:lalley lltles. and thus control both weeds and ltlsects. 

Roweanh says that deep lt1 lh<' Jungle. removed from gringo 
eyes. the Maya pmctloe some of tht most adl.'lli'ICed agriculture 
be has e-w seen "llletr abtUty to work the weed problem In tile 
iroplcs. where the problem 1S outl"U8eous. IS amaztng; but they 
can do It with their giYJlh& and pyraml.ds. They keep and nurture 
the weeds lbey want for thtlr mtesmtea agriculture. but ha.e a 
sublk method for controllltlg the ones lllal. otherwise get out of 
ba!ld. As dl<l Stetner. !.hey will take the ash of a seed and plaee u 
lt1 a pynuttld. A!J t:ht' Influence or !he rlg):lt planets peaks. the 
effect IS radiated to ellmloate t.he ~ from where they do not 
wanltt. They teU me t:hat lt1 the old days they used to put the 
smaller pynuttl~ Inside the larger ones. They also hln-e ltlverted 
pyramid structures. builtin to thl' $011. mostly of ac:tobe. In whldl 
they can store lhetr 5C'eds ltldellnltely. • 

Ukt: Da:n)1 KoUman. H(711n11U1.b's Mayan frtends aspire to reju 
•-enate agrtculn= lt1 this hemiSphere. And IllS H.oweanh's pn)jeCt 
to get some of them tO eome north to bclp pullnlO practice on hts 
I.UlCOill.aJI11ted land the anCient W18dom kept aln-e by oath"eS of 
America. whether l'ionb. Central. or South. 1bese are the nat!\'eS 
wbom we. of !he United States. ha.-e $0 far done our besl. to en· 
slave or massacre tn a tradttlon \O'On.by of Canez. Had hls coalr· 

• Tu,...,. ur !\,.,.. w 
pator of male?AS, arehpnest Dleto de Landa. not destroyed the 
preerous Maya codices. we tnl,llhl have saved our sou lbe Dllsery 
o1 half a millennium of Ignorant tnlshant11rng. 



Chapter 22 

COSMICULTURE 

Lucidly our Indian heritage Is slow to dJe. 
In me highland woods ofCeorgJa. wltbln sight of lb.e Great smoky 
Mountains, mystic haunt of the Cherokee, 11 u~-es on by the 
Tallulah ~ lnw whose turbulent walCTS the daughter of a chlef 
once threw herself from a thousand-fool cUlf to Join her young 
whlte lover. sacrlftced by her understandably segregationiSt fa
lhB". Now, a few miles upstream from l.h1s lover's leap. the grand
daughter of another Tallulah Cherokee, Sarah Hleronytnus. bas 
been rapping cosmic IV&ves. In a laboratory on the shores oi 
rakrmom, not far from the Cherokee rescrvallori. she Is carryblg 
on the work of her lar.e husband. T. Galen Hleronytnus. runntog 
the Advanced Sciences Research and Development Corporallon. 
a non-profit organization presently devoted to the spread of 
"Cosm1cu1ture"-the channeUng of cosmic energy Into the ground 
far the bel'leftt of plants. 

This Ste!nerum lckal Is acoompllshed "1th what Galen called 
rosmtc pipes. r.en ·foot long plasUe pol~inyl-chlorlde tubes. three 
Inches In diameter. which are raised. Uke an Egypuan dged col 
umn, to a height of eight feet. their bascs Inserted lhlr1y Inches 
Into the gowxl. Atop each pipe Is a oopper electrode designed to 
absorb the mysterious solar energy Galen called eloptic. a contbl 
natiOn that obeys ·some electrical laws but not oil of them. and 
~ opt!callaw$. but not oil of them.· and passe-It down a wtre 
coiled m-ound a quart.;t crystal to an undergtowxl ampllfter. therC 
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to be brondcast through the soU for a m!le or so In all dtrectJons. 
~ don't make them any higher.· Galen told us In the summer 

of t9S7. a few months before he died, "because the potential ln
crtases.asyou go up; It gets too strong above s1x or seven feet. AU 
ezourud us IS a great sea of enet'II.V. cosmic energy. solar energy, 
1unar ~. planetary energy, and the energy of the earth Itself. 
B'nl· u.nlllle the chemicals sold tn commerce, this energy IS free. 
and It Isn't toXIc: It's hl&Jll.r benelldal. AU we have to do ts tap tt: 
and that's w.hat we'\'e done. When IIS8w that chemical fcn11Jzers 
and par.ent medldnes desii!Jled for ll>-estock were making pau 
pees of the farmef'S of l.h1s nation. I got out my early expenmenrs 
tn elopdcencrgy and adapt~ them to tap lhls sea of free Cllelgy. 
and so ... or deYised the C06Tlllc pipe.· 

For many years an engineer In cha.r&e or heavy power dlstrlbu 
uon. Galen liked to quote astronaut Edgar D. MlteheU 10 the ef 
feet that there are no unnatural or 5Upematural phenomena. only 
·~ latge g.aps tn our knowledge of wbat ts natural. For the 1as1 
My years Galen has been ploneet1ng 1n the expl01'8Uon of what 
br calls ·subtle energies,· en~es outside the electromagnetic 
specuum. as Un.Je understood by orthodox Sdence as are e.lec
tndty or gr&l-'lty-the world or energies so lucJdly described 1n the 
Hindu Vedas. In theosophy. and tn anthroposophy. 

As early as the 1930s, Galen ahowed that solar energy oould be 
conducred over wtres. and. more dlfllcult. be succeeded In ob
WOing a U.S. par.enr for an InstrUment thal dJd Jt. Shonly after 
\\b!;ld War 11 be developed radioniC bllot.rumcnts on the basts of 
the saphlstlcatcd work of Dr. Albert Abrams. a natural genius 
who did hls pJonecrtng In San f'rMclsco at the turn or the cen 
tury. Ever resJllent, Galen then discovered his elopUc energy. ''We 
need a new kind of diCtionary.· he saJd. "to describe these ener
gies, which are aUied to. but are different £rom U1ose tn the clec 
tnnnagnetlc spctetrum. It's a subtle cosmic energy. It does not 
auenuate wllh distance. We can conduct It over wires." 

Wllh.h.ls radlonlc InStrument Galen mvstertouslv 11d the fields 
ol many a Pennsylvania fanner of Japanese bcd.leS and of Euro
pean com borers. remotely affecting the ftelds with a photograph 
piared In his "black box" many roUes awav. So successful was 
thtsmethod that a U.S. l!encral helped Iomi a company to exploit 
tbr tm.-emJon. But the Pentagon. quickly realizing that the same 
S)/Stem might be appUed to soldiers tn the field. dJd the chemical 
Cllmp&nies a service by remotely tuning Hieronymus out of the 
~as effecdvrly a.s he had tuned out the bu~ on the (ann 
fTS• fle:Jds. I 
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f'lllgerlng one of h1$ c:osmte pipes In the laboratory of his 

LaJcemont headquarters. approprtately ca.Ued Oa.sl5. 5UJTUUnc1ed 
by Innumerable electroniC and radloruc trustrument&. Galen spoke 
ofelopUc enugy as If It were a ft1endly djtn: "It doesn't Uke coils. 
It ~ stratght Unts: but we can manipulate It with c:of1s and 
I!laU It radlate. And It movts with the l5peed or ltg)lt.. we p~-e<~ 
this .. nen the asrronaut.s were on the far slde of the moon back In 
the stx11ts We kmw. tlfteen mtnutet~ before NASA. that Lhey'd 
Bred lhetr mro rockets. NASA was out of radiO communlaldon; 
but we could plot the astronauUI v.1tb clopUc enet"RY • 

Well Into his ntneUes. Ills eye as sharp. and his step as IJ\.-ely as 
tba:t of a Huru:akut. Galen looked forward lO demoUshlng lhe 
premiSe that chemical fcr111l2ers In agriCUlture can be of any use 
wha.a:ver. ·rf we don't get ·em In lh1s life: be joked. "We11 ha'-e to 
get ·em In the next.· 

To belp the fanner dean up the poiSons already In his soli and 
balance It for healthy Orpnle growth. Galen de\-etoped three otber 
tnstmments far uae tn connection with the CX!6t!ltc pipeS. His eloptic 
energyanalyzerglves the fanner the means. radlonlcally. of ana 
1y2:tng the soU to find out what's good or bad In lt. and bow to 
~edv the situatiOn. The satne tnstrument can also be used to 
d!agn,;se the beallh of U•-e&t.oc.k. Both land and Uvestock can then 
be treated with the treabnenl tnsrrumeru. engineered to restore 
•1ta.llcy- ro the soU. eliminate pei'ILS. and cure cows of such dis· 
eases as mastitis or leukemia Wltb the dial set for a particular 
polson, and the rtgllt detoxlfylng ageru tn Its "\I.-ell.· the InStru
ment ts also used to dean poiSons out of feed. get the bad algae 
out of cartle tanks. and e\'en. says Sarah. keep the bam from 
burning down when 1t ts paC'ked wlth !lamrnable wet bay. The 
lblrd of Galen's exoU<" <Xlnlrapuons. a bcCJJnpi'Q}ecwr.ts designed 
to transfer a selected ('nergy from one source to another. 

If the farmer needs h~lp In analyzing the status of bls land. the 
Hieronymus organization wtU train blru 10 graph the data so as to 
understand "'1th their Instruments the balance or 1mba.Jaru:e of 
soU. crops. seed, or plants. H~ can also be shown bow lO remedy 
the health of chlckertS, turkeys. or otber animals that ba'-e been 
~on poiSoned foodstuffs. 

The end result of the Joint use of these 1n5trume.nts. Galen told 
us. leads to reju.-enalJon. enr11:1lment. and n:vU.al.tzaUon of the 
soil, earlier &ultton. Increased ~1elds. blgber quality. more nuoi
dous crops. heahhte.- stock. reduction of pe&Uc:Ldes and fenJ1Iz 
ers. and a consequent tncrease In proOts Not only Is the cosmic 
ptpe designed 10 !alee tn and redlsU1bute ampiJJlcd energy. 11 Is 
also furnlsbed with a -...'d)· around which the descendlngwtre Is 
coiled and lniD which what Galen caJ1ed a "reagent* can be placed-
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tn facl, as many as Ofl;y. The reagents modulate the wavelengths 
of the carrier "eloptlc" enetJt:Y, the samewt\)1 a mdlo beam Is modu
lated by VOJce or mustc to be bToadcast. With U1etr anal~. the 
fijeCOttYIDUstS search for an energy they llke. then '"transfer" tt to 
a ¥tal of Oil or v.-ater. place It In the -wen· and broadcast 1t to the 
JaJHl around the COSmic pipe. 
~ amB21ng. the Hlcronytnu~its bad begun to broadcast the 

Stetner preps. as weU as the barTd oompos1. by t.nsertJng tbem 

So:ub ~~o~eru,ym,. and Skra Son:lt 
"""' hrlpod Jll'<f<lJy W11b IJx .. ....,..,., 
lrr1hls boalllsiJmd!r>: by • """"* 
1"1'< Jn tb: prdm of ibo 0... 
~In !JW:maoo. ~ 

Into the well. "After au: they satd. lipealdng tn satisfied unl5on. 
"the power of the preps Is tn the forces they contain. and those 
farces can be channeled lhrou~Ql our pipes and broadcast with 
depUe energy.just like any ather force· 

1bere are now four different sl7.ed C08ll1k: pipes. a small ooe 
tbat W1ll cover forty acres. costing 8500, two tntermedtartes. and 
a super ptpe for 82500 that wtU co--er 2500 acres. tn the Meen 
dlfferent statu where t.bev have been InStalled thev are also cred 
!ted W1th affecting the weather locally. with less ~oleotstorms. 
gtn•Jer. ~ consistent ratn. and milder tm~peratures. 

"'Jbc:, C06JDiC energv man.tfests In earlier crops.· said Galen.· 1n 
liliDnger stemS and bener quality. A couple oC )'CaB ago we cleaned 
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up an apple orchard. ju.at aboutllll«n m1le9 down the road. The 
land had been so heavily dosed wtth hubteldes and pesllcldes 
and cmnmerdal fertl.l.l.w's It had not borne frull fur }'eal'S. 1be 
trees were In bad shape from dl)' rol. So we put the ptpe t.ltc= In 
January of 1986. 1n spring !he blossoms were a gorgeous cloud 
of color, and ~ the leaves catl1C! out tbcy v.-en: a lush deep 
grern. The trees are \'lgorous now. wtlb the most apples lYe a'er 
seen.· 

!be rosy apple aphlds bothered us at lhsl.- said Sarah. "but 
we put a reagent In the pipe to resiSt tbem. We got bold of a bug 
and put It In the test rube. corked It and put It In the wen of the 
tnsmnneru to find Its energy W&.\'dength_ then klund a subs~ 
It dldn'tllke and reduced ItS vttallty to zero. So we treated wbaltt 
1.1\.-es on and made It so unpleasant the bugs wouldn't stay. We 
also had~ success wtth larvae by putUng pictures of the =es 
In the well wtth somelhlng 1 found they dldn'tllke.-

Sarah paused to piCk upasmallvlalo!colored watuwlth whlcll 
to Ulustrate the ~: "We took the leaves of the red geranbun 
and transferred U.s energy Into this \1al of v.>ater and lnttns!ft~ ll 
about ten ttmes-lbe equivalent of dJJutlng It and Shaking It ho
~pathlcally. I put the \1al wtth the cut up gerantum leaves In 
the well here. and neutra.Uzeclthe water on the plate befu~ turn
Ing on the JIO"'el' about ten times. That charged the energy through 
lbts plate toto the vtaJ of water. To Clteck lts effecth-eness 1 put a 
worm tn ajar and began to treatll with the ge:rantum water. The 
poor Clitter barked rtght out and lay down to die. So we did the 
same thing for army worms, and lent caterpUlars. and gypsy 
moths. all VCTj SUCQe~Sfully. • 

To demonstrate to viSitors the etrecttvcness of his reagents In 
{jJsposlrt& of such pe&tl! a.'l nemntodl!l!. O:l.len attached a video 
camera to his mlero!ltope to project a U~111i. moving Image onto 
the screen. 

'Instead or u.alng pesUCides.- satc:l Oalen. we can put a reagent 
tn the well of a cosmic pipe Uu.t "'111 ra<Uat.e enoLJ811 e~ to 
keep the pesttl away We put some Shaklee Baslc·H tn the pipe 
and got r1d of a whole mes.<1 of files. 1 can sbow you a bam wtth 
dozen.'l of cows stmdir1g wl Lh Lhdr taJil! hangl.rlg down. and not a 
fly around, maybe ll'ln-e or four on the ccilltn&- And we'-e deaned 
up the odor. If the cqw eattl c."Jean fodder. wtthout potsons. Jts 
feces soon lose their foulness and the Illes an! no longer attmctod.-

"For a reagent.· said Sarah. -we sometimes use the rules of 
hom~ that the balr of the dog IS good for the btte. We had 
to work on one place where the thlstles wen: 5CVet1 feet taD and 
the CO'lii'S couldn't get lhrou$. So V.'ll: pul a leaf of the tbl.s1Je 1n 
our bea.rn p~ector and broadcast tt to the field. ln a year we had 

p 
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the thistles b\lCk w ~. "'1th a much smaller taprooL • 
Sarah displayed a pbotograph of Uletr or¢hard. loaded wtlh 

apples. "In our orcllat11 we managed to keep the fruit from being 
caught by an early frost last sprtnj!. • she added \\1111 pride. "We 
kept U1em from freezing by fortifying lhem with the essence of 
pine and spmce. whlc.b can withstand U1e oold. And Mark Moller. 
wbo has a farm In nort.bwe61. Arka.n$a$. at Pea Ridge. on wp of 
the mountain wnere they had lhal great Civil War battle. was 
afraid an early frost ~tldll all hill thlny· fh-e acres of blueber 
des. \\'hen he heard a oold front wa.s oomlng througb. he flew 
down here to 1 akemont and we made up a vial of different coer 
gles." 

Her Ups curled Into a distant smile: "You may llnd It bam to 
believe. u sounds wild. and Incompatible. but along with some 
liquid calcium he put the~ from a picture of the sun taken 
from the moon. obtained from NASA. and some Agnlbotra dusl 
along w1Ih Us Sansklrt mantra. To get the mantra Into the naJ 
Mark. plllyed a Cll!iSCUe and ran Ule sound through a wire Into the 
earphone of the wdl of Ule ln5trumenL And at flrstlt looked as If 
It had worked. Bv U1e ume the frost an1ved. hiS blueben1es had 
a!=ldy blossomect and had W1y lea\U. All aeemcd wcll Then the 
leaves fa1led to mature: so be got worried. When we tested out the 
leaves tn Galen's analyur we found Uley'd been subjected to too 
much heavy Stress by the ~ So we made up a '1al with aqua 
~t's produced by a lab tn catJlonua at San Jo~d 
wtJen ll was broadcast to U1e plants It relal!:ed and de-stressed 
them. They grew bf>.auUful deep green leaves. and Mark bad Ule 
best harvest ln years." 

Every Ume Ule Hleronymu.ses send out a plpe they eend wllhlt 
twelve reagent.S. one to Increase soU producUvlty. one to cllml 
nate pests. a soU delDXIJ}er. a chemical detox!Jler. and so on. For 
very oold climates. lll.lch as Wyonung. where the temperatures 
goes down to 4{) below. they ·put their energies" Into oil Instead 
of watu. so they won't freez.e. just soUdlfy without b,....ldng the 
vta1. "But we never U5e any polSOn In the pipes." &aid Sarah. "Nolh 
tng that would lower Ule v!taUty of the !OU or the plants. or bun 
the elementals. The <"lemt:ntals have been di!Splaced from too many 
pW:es WUh aU the ooncn:te that's being poured. and aU the pol· 
SGW~ln the ftelds which cause birth defects In birds and animals 
and humans. The Utlle faJry folk have had to move away." 

The remark opened \1Stas tnw Sarah's character. explaining 
ber close a~larton wtlh Galen. who m.lghl be descrtbed as a 
·sensfti,-e. • Sarah. who travels a.sttally like Raben Monroe and 
his oobons. bas a.ccumulaled hundreds of tapes of cbanndlng to 
other dtmenstons. cla1rns to read past h\'ell, has the gift of~ 
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peaple lhal have "passed on." Sbe has been told that a special 
tDSJ'k on her body denotes ber haVIng been a member of the order 
of Ule D!vtnensts among the Alb~enslans massacred by the 
r;hurch. She says she tho1.11jht every one saw "the Uttle people." 
until her mother scolded her for dreaming ~:::ver Since she was 8 
uttle girl. sbe says. watchtng the raindrops tn a puddle she collld 
-.ee the ratn ele:mentai!S. \'ely small. just their ouWne. slivery and 
very graceful. miSty ngures wilh not.hlng on tbelt beads IJke the 
green and brown ones In lhe pasture or the woods, dllJerenJ also. 
she~. from the ones In the sunlJ&ln. or In the tea---cos of 
trees. or tn the lln:place. changtng shape aU the u.me. wtth bt1gbt 
colors, tiny llnlr: Lhlng& that dance a loL "You can plck up 1heJr 
thOUghts.· she said. her Cherokee features distant but warm. 
"People who can't see the Utlle people think It's aU a lot of bun
Ja>m. But then they can't aee an el«tron or a proton. vet thev 
bell.....: In them because lhey'n: taught that eve~ ihat sci
ence tells them must be the tnnh. The smaller tn:alW'I:S In the 
gardl'll or the grass are harder w CDUUllunlcate with. Aeolus. the 
wtnd. Is a vety powerful elemental Wllh his help you can change 
the path of a tornado. It's l1lte Ule heall.ng touch. lt'a available to 
anyone. but not everyone knows lhatlt'a available." 

Sarah said she had asked Ule elementals for help with the oos
mlC ptpes. ·Once you get the pipes set up and spreading Cllef&V 
the llttle ones are VCf)' happy. They know that you·re eollaborat· 
~ And Ule energy ts what they need to do their Job with the 
colors and the shapes of flowers. with the maturing of the fruit. 
the gt'Statlng of Ule seeds. nten: are many grownups now who 
are b«tgtnnlng 10 UlJnk about these elementnJ forces and to t.ry to 
learn to oomacl them and make a good environment In which we 
can learn to get along together.· 

To asrenatn whether 5arah and Galen With their CO!UniC ptpea 
were really onto some old ma,pc. or whether It was all a night of 
fancy. we set off to \1511 an orthodox chemical engineer. replete 
'IIlith tlle requlSite academic bac!Qvound. wbo ha.~ been expe.ri· 
tnennng With the cosmiC pipes for several years. 
N~ 1n a typical Ohio landl!Cape a few miles "-est of Lake 

Ene. Just norU1 of the Appa.lacbJan foolhllls. tn a flat expanse 
known as the F1reland-because the Br1118b burned the early 
settlers' bo~DH-a luxu:r1ous biodynamic oas.ts burgeons with 
btallhy produce of aU sorts. lnchK!lng SIXI.Cc:n·fool oornstalks 
~ along:;lde app~ trees that kneel beneath Lbelr load of 
l1peru,ng fru1t. Where Huron Indians w.ed to ~- diesel trucks 
llOw roar on tbelrwav to Cleveland or To~. Unperturbed. Han-ev 
Uale has set up twO Hieronymus cosmtc pipes dlreetly 0\-er teY 
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Unes. one running east-west. the other nortb-soutb. With an In
dian medicine -..'heel as. the~ 

A spt1ghtly. outgoing. and loveable gnomellke chataderwtth 
curly gray hair paned dola-n the middle, and a aha.I!&Y sa.ll-and
pepper beard, Han-ey. In his slxl1es. bas been tn biodynamics 
slnce the 1970s. w~ hls nmnlng wife. LouiSe. placed an 
amhroposophlcal text where~ oould not help but stumble on IL 
Qul1 of his job as a chml""'' engJn"'!r for a compwty prodUCing 
chemical ft'rtlllzers. Harvey DOW ~ by both the BD ptep!l 
and by the Indian circles ilf smne he places around cadl of hls 
many cypes offrult tree. 

In h15 <'eUar. among bllShel baskets of early Wealthy apples. 
and enough gUstentng fruit jars to olllla5t World War Ill. Han-ey·s 
lab Is set up lor Ute ptoductton of sensltlve ccyslaii~U~Uon5 and 
chromatographs-such as were made by Pl'etll'er and Kollsl<o-as 
a means of checking tbe forces and quaUtles tn both BD 500 and 
BD 50 I. Ullcd eu.her directly In the soU. potenUzed by homeo
pa th.lc st1rrl.ng. or Simply aansferred to p1a1n water tbrougb the 
Hieronymus Instrument. With results that are surp11$1ng. cape
dally "''ben broadcast '-ta a cosmiC plpe. 

Ley Unes aJaog the earth. be explains. are Uk.e Der\'1:5 on hu· 
man be1og.<i_ allowing the energy to move from potntw poJru.. "AU 
roy MOlle drclea abouta.Jnmdred of them on my Uttle eight acres 
of land--G.J"e =octcd to each otber. to the mediclot' whc:d. and 
w the c:osmJc pipes. AU toge-lher they male¢ for a powerful ccnteT 
Energy all 0\'er the placet 'D:Iat's wby evezyililng grows the way ll 
does. Without chemlcal fertil.J.zlCr, and only some BD 500 and BD 
501 wblch I put on &e\11:['3] years ago. Now I bi'Qadcast the preps 
through lhe Hieronymus pipes, and It works. But I'm l'laying 
around Wllh an even more extraordinAry 6)'8teru. • 

WIU1 a V·shaped plastlc dowstng rod, held together at the point 
by a red elcc:U1eal wlre"lllll:. HarveysetotTtnto blsjungle llffrults. 
vegetables, and Dowers. ID demonstrate how It works. and we 
had to foUow quickly for fear loSing hln1 In the underbrush or 
ha\-e h1m \-an.l.5h lniO one af his own stone drcles. 

On our way beyond aSballawcreek that meanders through tbe 
property "'"C came upon a row of bluebernes. about Six feet .hlgJI 
~~o1th small cakes of soap attached to thm! by wtre.. "Keeps tbe 
deer away.· saJd f'lan.-ey. -nu,ywon't touch the bluebe.ny bushes 
lfthere'a -p around.· 

Opening the .. eli of one of his cosmic pipes llal'\-ey ~ed Its 
lnoongruous contencs; nexr. to several leaves of polsOn lily-by 
means of whleb he hoped ID ltd htmself of Its luxuriOus g;rowth, 
brougllt on, no doubt. by the excellence of his BD preps-were 
some baked lar\·ae of the plum c::urcuiJo. a peslthat digs ln!D the 

l'.orouk\illul'l' 

,......, IJolr .mh.-.. loot_.,...,._ w1<h '*"'''*'- oad b&on 
mn!:dnr- d .... IIUd ... lhr li:y--

heart oC plums, but "''hlch. 1banJcs to the cosmic pipes, had man
~-GS thai season to bore Into the fruit only about a quarter of an 
lnd1 before dying_ "Next year.· sald Han-ey. "we hope to have the 
tittle cr1tters totaUY licked.· 

Prom the well or the pipe he also drew a Y1al about two lncbt'S 
long of what looked ll.ke $1111d ·It's the remains or about a htm
dnd slugs. ·said Harvey. an ImpiSh grtn enlJve:ntng his eyes. Jbey 
were burned to ashes on a cbarooal fire. Last year we hnd Slugs 
by the tens of thousand ThJs year, after lhe bUI'Illng. we had 
lhem by only the hundreds. Within a year or two they sbould no 
l~er be a problem. FUnny thing. that's only on m:v farm. On the 
Other stde of the property ltne,roy neJghbor sUU bas them by the 
tens of thousands. just as we used to.· Harvey twned toward a 
thlckfi of oak trees In the west. "\Vhen the sun goes down." he 
!lald. ~turing toward a russet sunseL "the encrg)l' goes out of 
tbese COsmic pipes. as If someone had turned ofT a SW!tch. At 
suru1.5e 11 comes r1gbi on ag)lllL" 

ln$peetirJ3 some shrtvcled Jea\-es on a quinCe tree. he explatned 
thai he was uslrlga Hieronymus beam projector to see If he could 
Improve the quaUty of his quinces. ln one well he had placed the 
leaves or three qUitlce trees. tn the other a piece of his fnvorlte 
pear tree. II!$ the Hleronymuses claimed w ha\"C successfuUy ll'llf!S
t'errc<J the navor of pecans to aroms, Hal'\'!!)' was Intent upon 
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trying ro aansfer the quality of one or his beat pear!! 1n1o the 
quince r:rees he had planted at the bottom of his garden. 

"The qumce: he complained. "IS too hard to cat. But both the 
quinCe and the pear are of the same rose famUy. You can graft 
either one tD the other Wouldn't lt be wonderful to be able to pick 
a quince tight off the u:ce and ea~.It llke a pear?" 

'l'bc Idea sounded l{l'eat. bul by the look of the qutnce there 
seemed to be som~ resl8tance atlll. 

To geyeraJ other trees I iatvey had arinehed "t"rmcll coli$. • whleh 
he &UJ'\'eyed unhappily. clalll'llng r.hat InStead of Increasing the 
trees' mergy. as recommended by certain dowsel'l!. the calls tn· 
terfered with the flow. deprMng the trtts of energy. so thai. some 
of them had de\'eloped a blight. only n:clQ\.'el'1llg after the coils had 
been rem~. 

WIIb a small pendulum Harvey demonstrated how to find the 
~ "door" 10 a tne. a door that all trtts bave. "Block and 
Da,1s.- he explalned. • dlseo\-emj the neutr.Ll spolln s bar mag
net. By dow5lng we\oe dlliCOvered that a 1t1:e has the same t.b1ng. 
A tree 1s bipolar. t.be lOp . .-.1tb Us branches and lea\'CS. 1s south. 
or positive; the root part underground IS nortb. or negatn'e. and 
there's a small ncutntl block In between. a few Inches up from 
the ground. And there's your door. 

A (use(ous Lodl apple n-ee S'llllll}'ed gently In the bree2r. loaded 

~lcaltu~ 29!1 
tr~rll suca~lml fruit. KneellfiA bY It H~:~n-ey dug to un~ a small 
plar.lic ftlm·conmlner. half t\Ued with BD 500. "I burled u about 
tbtee tnebes, down close 10 the roo lb. on the eru.t sldc ollbe trunk. 
!Je'C3USC the eanb energy rum east-wesL • be said. Potnttng at 
~ bark about a foot above the ground. he explained: "Here I've 
~pped t.b1S ttny aystal made of quartz. palnt.lng up to catCh 
the cosmic lnJlow. I'm going to talte them bolh off now. and we're 
gautgto dowse oosee If any energy Is comtng oiTihls tree. Then I'll 
put them back, and you can see for yourselves just wbatrm talk
Ing abom 1ben I want you to do It too. so vou'U know lbat It's an 
for real. . 

ibeTeSl of lbe afternoon was spent In the on:bard with a Melrose 
apple tree expenmenttng wtth potenUzed blodynamJc preps and 
Hieronymus faCSimile$ or them In v1ala of plain dtsWled water. In 
~ ~ the tree radiated force Into the SUJTOUnd:lng garden on 
an approximately equal scale: ~c and facstmJJe appeand to 
~ equally eiT~-e . 

.As predicted. the rod dropped only at a dtsra.nce ol about ten 
feet from the tree. aslt picked up lbe tree's own energy Beld. '\\11h 
the 500 burled by lbe root, the rod went clown with force a little 
over a hundred feet SWil)'. and when lhe 501 was added. about 
anolher st:oc feet furlber. "It looks as If the tree 18 acting IJla: a 
m smlc pipe. relaylng the forces out around lt. just ll.lte a Galen 
Hifionymus pipe: 

"The quesUon: said HIU'I.'ey, 'IS wbetber lhe forces are actuall)• 
alive In every case. the same for the organic substance as for the 
faii'S(mlle In water. We have to know whether the fac51m1le carrtes 
bothllfe and force.And that we can t\nd out only bY JUaklng some 
ctyatalllzal:!ons of each and every one.· 

1bJrty·stx boul'll later. Including one spent stln1ng !he 500 and 
another stlrrlng the 501. lbe results, as HaNey p:redlcted, W1!1't' 
clear enough to see. 

ln the ayst.alllzatlon made with the potenllzed water from the 
BO 500. not only are signs of energy clearly visible. but also the 
quallt!es recognized lhnmgbout lhe years by ~liTer. KnUsko, and 
others. as betng attributable to 11Ce. • A ebrollllllugraph of lh1s 
same water shows the typical outlines of IMng Dl'ganiC matter. 

On the other band, the crv&talllzaUon of the dtsWied water en
ergized by the Hteronymus.tnstrument does show the U.rce. as 
ean be easily compared with a erystal.llzaUon of just p1aJn water. 
unaffected by the InStrument. But the crvstall1zaUon lacks the 
IndiCations olv:Itallty h bas none ol the stioog clear Unes radial· 
lng from a center to ~ seen In the organic warer. Instead Its 1tnes 
a:rr murky and amorphous. 

From all of which It can be deduced lhalllleronymus's cosmtc 
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pipes may well be broadcasUng the energles contained In the 
porenttzed BD preparations. But somehow In the transfer of these 
energieS via the eloptlc analyzer on the beam projector. the ·IJ!e" 
In lhe preps seems 10 get tnaJl#lled. Hal' 'e)' Usle assumes that It 
may be because of the electr1clly ueed In making the transfer. As 
the H'Jeronymuses are well aware. and ready to exploit when they 
want to neuttallze a substance. a quick shot of magnetism gh~n 
to a \'1al "111 cause It lmmedlatdy to lose Ill! J)O\\U. -rhe same 
thing.- says Usle. •may be haP!:Ielllng to the 'life' force when sub
Jected to an deetrk: current 

What rem.atns Is the fact lhat the cosmic pipes do broadcast 
some form of creattve energv, piCked up with a dOwsing rod or 
w1lh !.be Hleronymus lmltruments. a.s tesdfled to by scores of 
happy farmers who are growing healthier crops without beneflt of 
fen1l.f.zters other than the BD preps. whether they are using the 
subsumoe lisdf. or the "''uer from It potenttzed by :sumng 

But without making a big tssue ot h. Indeed ralher preferrtng 
to play the subject down, unleiiS str1ct1y among thetr own 
amhroposophs. tnOSl Stelnertan biodynamic pracuuoners admit 
that a 'Wbole step In the transfer of energy Into plants. and lhdr 
successful fer111Uatlon. has been left out of the equation: the whole 
wadd of nature sptrtts desc:r1bccl amonpt others. by l'aracelsus. 
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BJavatsky. Stetner. Leadbeatcr, and most cntbanUngJy by Oeofl'rey 
}iodstln and. at f'lndhom In Scotland by OgiMc Crombie. Alll.boae 
!iCJ151ihtely tnvolved with the problem attest. without ca:epUon 
and without the slightest quall.flcaUon. that in the growth of plan~ 
a vital and esseniJal role mu5t be played by the denizens of the 
eleiU=tal kingdom. and that untn they too are duly lllken Into 
ac:coant. as does Sarah HJeronymus. nothJ:n& In the "'-orld of agr1-
cuJnrre. hontcultute, or- gardening wt11 ever make much sense or 
progress 



Chapter 23 

PERELANDRA 

ln lhe 1970s the ~rid dl.!lcxn.'ered the com
munity of f1ndhom. along w1th Its other wor1d of nature spirits. 
deva.s. and the Great God Pan. Some "'ere quick to accept as 
authem lc the messages the senslth'l: Dorothy Maclean cla.llncd 
to haVe re«lved clalraudlally from the devas responsible for the 
remarkable fruits, vegetables. and Oowet"& that Oow1Sbed 50 well 
to that remote and cl\Uiy wilderness of Scotland. Others iook It 
as romanUc fancy. wllleb mlgttl. at best. serve to awaken man 
ldnd to a more seruJitl••e approach to the pl:mts It depends on for 
rts Ufe.Actual conununlcatJon w1th the nature sptrtts. abannle5ll 
enough performance for the fey ento\J.111P:e of Dower people of the 
sixties. was certa:lnly notbJ.ng rational people could pretend w 
Indulge tn for themselVes. 

Now comes a young lady Uvtng In the wooded foothUis of 
Vl.rgJ:nla's Blue Ridge Mount.alns wbo says that anyone can com
municate with devas, nature sptrll.s. and the Great God Pan. by 
the simplest of de\1CCS wllleb she ts bappy to Impart to less spirt· 
tua1ly moll\'ated mortals just lOr the asking. It's time. she says, tn 
a more ser1ou3 vein, that we ay. If we want to bcaJ the planet of 
Its ms. to communicate and collaborate "'ith the forces of nature 
whose functJon IS tO do JU!!l tbal 

Her name--es emtlc as her puniiUit&-b MachaeUe (pronounced 
MLrhfolle) Wrlglu. and In an open lleld by her woods ~ bas cre
ated an~ beauUful garden ca.Ued Perela.ndnl. (after 
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tl1l! boOlr by C.S. l..ewls). entln!ly, or so she says, at the dlreclfon 
of ber InSubstantial teachers. Wbal's more, she now regularly 
gf''CS warlcshops to Impart to other aficionados of the garden from 
aregon to Ftortda, and from New MexJro to Mal.ne, bow to com· 
znu:n~c:a~ dJrectJy w1th ber diaphanous fnends. 

Her premise. for whlch there Is a stranl{ely growtng support 
around the world. ts iha1 only by collaboraUng wUb the Third 
J(lngdom. tbat of the elementats. the woTid of nature, ts there any 
bDpe of cleaning up the pesUienlla.l mtasma that has gt1pped lhts 
paanet and by beallng It, hea.J all the Ufe that It suslalns. The 
same dream mott.11t.ed t.be supporters of such IJlO\Ielnents as Jose 
ArgUetles· Hanoonlc Convergence, The same mes•agr bas been 
preached by Paracelsus, Blavatsky. Leadbeater. B=mt. Hodson. 
and especfally Rudolf Stetner. Only. MachaeUe bas De\'eS' read 
tbe1r books. She gets ber tnformatJon from Ute source. wbere 
anyone on earth. ~ tnslst5. can gel II. by simply followtng ber 
Ulfibod. though not ne«asartly the ordeals t.hat led to her awak
ening. 

As a young g1rl. suffering from dyslexia, ,.1th a drunkrn mother, 
tyrannlca.l father. and a vengeful stepmother (wbo t.hrtw her onto 
the street tn her early teens without money. home, or job), she 
found herself sput Into two people: one oulwatdly somber, trytng 
to SUIYtve: the other tnwardly Joyful. powerful. UCe-gMng. 

MedltaUon led her to astral travel In Which "Instead of empty 
spa~. J saw before me forms, Uke a group or people so out of 
focus lhat J could barely make them out. I felt 1 was looktng al 
tbem tbrougll a window, and suddenly I rCIIIUed t.hat J had rome 
borne-my real home. I didn't know where thts place was. but 1 
knew. without a doubt. that It was home and that 1 bad lclt home 
to come to Earth.· 

In her astral travellng Mnchaclle learned that when out-of-body 
9be co.uld be of serviCe to others. gMng quick asststan~ to em
bodled sptrlts tn distress, such as a prtest on a tra1n tn Yugosta
\1a whom she managed to comfort. spiritually, just before the 
traJn crashed and he died. "Each time was different. and I learned 
something new about the 8lJIIl7.lng. unseen. complex; activity tbat 
goes on all around us all the ttme.· 

Closer to dally Ufe. she helped form the Conununlly for Cre
alll,-e Non-VIolence. convtneed Lhat ecology was one facet of non· 
VIOlence: "'t.be destruCtion of nowre betng t.he destruction of man 
btxnseJ( the quality of man's ~tentt betng d1recth related to 
the quality of hls link w!Ut nature.· • 

McMng to Uve tn the woods brougbt more rapid ~-elopments. 
1 ftrst notlced son~ dlfl"erent about the woods when 1 was 
alone m the bo~ at ntght. I could feel an eneQtY. and at night It 
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brrpdrn. 

lntensilled to the point where 1 would feel unc:omfortable about 
walk:tng In front of a Window or by the double @)ass doom-espe· 
dally during the nights of the full moon. My uncomfortableness 
wasn't fear that 1 was gol.rlg to '&et gotten' by something or some· 
one. Rather, It was more a respo~ to being surrounded by In· 
l:en$1ty-an aJ.r of IntenSity. Nothlng llooUle. • 

In 1974 Machaelle dl!IC<wered books about flndhom. "All of a 
sudden, I was being told that the vague (llergles t had fdt aroWld 
me at Per~tandra actually had names. Devall. Nature sp!rtts. They 
wen!ll't cn:ated from my l.maglnaUon. They actually emted! Wbat 
I had felt In the woods was a Ufe force that now was tdentlfted and 
could consctoust:v be worked With.· 

By early January. 1977. ller commtrmenl had been made. ·r 
walked Into the woods and announced In a loud. clear voJce: I 
want 10 do at Perelandra what they did at f1ndhom.. I "'<lilt to 
v.wk wtth devas and 1 want oo work wtlh nature spldts .... Then I 
left the woods. retUrned tO the bouse. put myself Into medltatJon 
and walted." 

MachaeOe admits that at the ume 5M did not really know what 
she was dotng. But tbc: response "''aS tmmcdlate. "LLke Dorothy 
Mackan at F'lndhom. a crov.'CI or \'Olces came at me. And only 
wben I uked that they communicate one at a time did they re-
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spand. to my amazemcmL f'rom the medJtaUon standpoint. 1 found 
\he devtc level to be a level of consciousness very hlgh 1n ,oibra
tiOI'l- .As If someone were to hit a bunch of tuning forla. and ""' 
could distlngutsh the vibratory dlfl'erence betwefll them rather 
than the c:Ufferent sound ... Jt reaembled nothing 1 had expeOenct'd 
In medJtaUon prt:\10u.sly •• 

And so MachMile'.s coJJaboratlon started With the members of 
tJJe Nature Kingdom. "I was giVen tnstTUctJon.s. I was told what 
srecf5 to buy. What ferUllzer 10 use. How far apart to plant the 
~- When to thin the plants. and how much spa.ce to Jea,-e 
bc[\1/een tbc:ttL • 

As each deva came Into her awareness lobe say~ she oo~d a 
;,llgllt. shift In vlbraUon, untU after a wbllc she could nrogntze 
lbrmas they entered her oware:ness. "One day. l felt a vetyd!ffer· 
rnt vibration. and found ID}'tlelf connected 10 the 0..-erltghHnR 
Oeva of the Garden.· 

Macbarlle sa•;s that because she tends 10 see the mLiltv around 
her fn terms ofenetRY ratber than form, she experience; the na
ture spii1ts as 5Wirl!ng spbens of Ught c:netii.Y. •Out of consider
ation for me. wben the nature sptr1t.a choose to be visible. they 
choose a context wtth which I am comfortable-i:netf.Y 1 know 
that they do appear to humans In the fonn of elves. faJnes. gnomes, 
etc. But 1 think that's only to people wbo are comfortable with 
these concepts. To maalfest that way they make use of our own 
thought forms.· 

As we sat In the shade of a young oak tree by the edge of the 
lkld tn which her l)IU'den thrives. only a few feet from a ropetl off 
sanctuary, afi'Umit.a 10 all but the nature spirits. MachadleJa•W'ed 
opcnJ;y: '"fbey've taken scme ood raps because of our mistaking 
th= for our own thought forms. They are extremely powerful 
mtllles. respoll5lble for the ext&tence or all lhal has form around 
us, and at the blink of a Oea's ~. they can remove that fonn." 

lt was then that Machaelle, tall. good lookfnl(. In her early for
ttes. dark haJ:r held back from the midsummer heat. cheerfullv 
showed us how to get In touc:h wtth her ln•1s.lble companloni 
It's easily done wttb a form of ldneslologv• she c:xplalned. •Hold 
your left 11ttle finger 10 your left thumb. Into that Circle t.hnast the 
thumb and Index of your r!gbt hand. pinched together. Then ask 
~ quesuon. any quesUon. pro-1d.!ng It can only have a yes or a no 
;or answer. Push up against the ctn:le formed by vour Jd\ thumb 
and UUie llnger. If they• part. It's no. II they stAy ll.nnJy shu!. Jt's 
~ You11 be amazed bow qulcltly you calcll on. and how quicl<ly 
YOu'll be In souch wtth the world of cltmenlals a1J around you.· 

Elaborattn,g on the SCience of ldneSIOiogv MachaeDc explained 
that tt. tS In no way ID)I!UJCal or m~al. but that when any "nega· 
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tlve" 15 p~ within a person's lleld-bl.s electrical S}"$Lem. the 
elettrlcal energy gnd a:mmJned within Ills body-lt wtl1 lnunedl 
atcly respond by "short·dtt'uiUDg: malclng II difficult for the 
muscles to malntaln their slrenl1.th and hold their position as 
m.on: pressure L'l added. Com-eraely. when a •posttlve· Is placed 
within the field, the electrical system holds. and the muscles are 
able to maln!aln their te--et. 

"1{ you ask a question USing the yes-or-no format.· she added. 
adroiUy (lemonstratlng wtLh ber flngers. •tbe elemenl3ls can an· 
sv.=your Cjl•estlnn by tnt.nsfernng a yes (po5IU\-e) or a no (JJega • 
tm:)Lnto your energy field. You can then read the answer ~·test· 
tng yourself wtLh lrlnestology • (F'unher lnstrueUons are Ln the 
How To Appendix.) 

But our first preoccupalfon was With finding out about the gar 
dentn wblch she appearM to hm.-e gooe one beller lban Courtney. 
pndcdtMky. Hieronymus. or 1!'\-etl Lisle. produdrul. as she putlt. 
enough extra food to feed PhDadclpbla. all from about a quartt'r 
acn: plot. without benefit of Carlson. Hamaker. or BD preps. e1 
tber sprayed or broadcast from a COsmiC pipe. Nor does she \\o-ater 

1ttr garden. except at the moment of planung. Thereafter. not a 
drop. even Ln the summer of 1986 when the Federal Qm-emment 
declami \.'1rglnla (and se\.-eral eastern states) an agrtcultural dl 
sasrer area because of the droughL Wblle all around her wdl 
mulched gardens withered Ln the sun. P=:lanclra stayed fresh 
and br1gl:u:. leading her neighbors to suspect her ofbetng a witch. 

The gilrden. a hundred feet scrollS, 15 laid out tn a CirCle. with 
concentr!cTOWII oflusctous vegetables lind brtJJ.tant flowers Ln the 
most amazing vartety and jt1Xtapo81Uon. Ln Ute center. In an area 
specially reseJVed for birds to feed and bathe, stands a wtrc struc
ture Jn the form of a ·cenesa· crystal, an antenna dcvtce made of 
four CQpper drclea. two feet In dlnmcter, designed by plant ge 
netlclst'Derald t.anghanl•to attract to It the Ufe force energy from 
all form wttbln Its range. clearuse this energy. ond spin Ln back 
ouL Into the envlronmcru. • &neath It Ues a gematone. all on a 
slate abo\~ a Flanagan pyramid tensor. The haven LS also sur
rounded by a drde of stones. llkt: Han-ey Lisle's. to create a zone 
of power. 
~ focal point.· says :-.tachaclle. "bas changed tn content. but 

nnL tn posttlon. It used to have a natural white quartz crystal1n 
the center: but t.hcn I managed to get bold of a much ID01'e ~ 
ctous je\'-el. • 

Three sptra1 paths lead fn)m the periphery to the center. A f~ 
surrou:nds the garden to keep out the ndghbor's bar9cs and CO'oiVS. 
but not the animals ol Perelandra "'1llcb ~ free to OCJDle and go 
as they please. Lncludlng rabbits. moles. deer. and any kind of 

~landro »7 
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InSeCt. No foreign repellant or Lnsect!ctde Is l~Bed. OlWUliC or other 
·t maintain the garden on t.hr pr1nclples of energy."satd 

MachneJJe. speaktng with the Intensity and stngle-mtndeness of 
Bemln1's Santa Teresa receiving the arrow of love dlrectlv Lnto 
her bteedlng bean. -nus gardening. thls co-creauve cne'I&Y gar
dmln,g, 15 a metaphor for Ufe. As you change your approach to 
the gArden. you wiD. ln tum. change the ''tiiY fabr1e of how you 
approach your life. The Perclandm garden Is my life. my heart. 
my breath. ltls my friend. my helper, my nur1utcr. and teacber
espectally of myself-my planet. my universe. It Is my l<ev to the 
unlvl!rse. It gives me access to sptrtrua! truth and untver$.J natu
ral law contained wtthln lhe untvet'lllll flow. It ts the denxmstra
tlon of these truths and laws played out before my eyes. u ts my 
proof that what Is sptrttua! truth and unl\'l'!rsal law CQurses 
through all of reallty-and this Lncludea a garden.· 

And some creadve miracle must certalnlv be being plaved out 
In the beds of that small garden. for Machadle's method Or ferUJ
Izhlg ber soU ts more unbelle-1lble even than that of Podoltnsky. 
Carlson. Howeanh. Hieronymus. or L15le. She has made up what 
she calls her ·9011 baJanctng klL • a collecUon of tiny packages of 
bone meaJ.Il)Ck phosphate. Nltro-10. greensand cotton5eed meal.. 
tlnlomtte Umt. krlp. and essence of cornfmr- -all on Ins~ 
Imm her de\1C Inends. -
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"People dOn't n:aJJze that wllllout Ule proper nutrterus the physi

cal aspecr of the plant rc:cclves no ltfe sustaining support.ll must 
ha\~ nun1ents." 

These 5M hold& ouL one at a Ume.jusl a plneb In the palm of 
her band. and asks how much of esch Is needed by the saiL As 
she gets a response she requests of the appropriate nature sptnt 
that It re<:d\'e the energy from the n~ttrtent In her band and shift. 
llln an appropriate amount to the appropr1ate depth In the ap
propr1ale secUon of the garden. 

"You may feel an tmmedlate aensatlon tn your band or a cbanj!,e 
In~ tnltl'knt you are hold!nl!, ·said Machaelle. quite matter-of
factly. 3JI If descr1blnst a recl!M' for fudgr rather than some 
qu1ntessemfally metapbyskal feat. "Hold your band out about 
ten~ Once complete, just drop cruo nutrteru on the ground. 
Don't try tOM\'e It because Ills nothing but form without energy. 
and ts no longer useful. A1lhls potn L the na ~ spirit ts sh.lftlng 
the energy of the sub5tance you are pnl\1dtng from the form In 
your hand and u~ ll as the base to expand the energy to tbe 
amouru ne«t~ The natu~ splrtt 11.111 relnfuse that expanded 
energy Into the ground In the proper concentration and at the 
needed depth. Once the energy Is tn place. the nature sptrlt you 
are woddng with will shift the energy to the form 11!\'Cl. In short. 
by using the exper1JSe of the nature splrtts. you ean Infuse th1ny 
rons of greensand aver a one-square mile area to a depth of ll\-e 
feet. and u all Stlll't& wtth a teaspoon of greensand In your hand.· 

Machadle sml1ed happily. then gazed again at the beauty of 
her garden. "When you've done. spend a moment sensing the 
land you ha\'ejusl balanced. Note any changes. I! you sense noth
Ing. don't be disappointed. The effects. because of the nature of 
this wor1c, may tala: a few days or weeks to show or be felt. Over 
a pe:rtod of i1me. you w1ll note a change In the garden balance. the 
dcMc Information recel~. bow evetythlng tn the garden wea\"eS 
together more easily. You'll see the g,atdCJl rhythms change. 'Ilttngo 
that an out$1der wouldn't even notJce, but the very thingS a per
son worldng tnumal:ely wtth the land wW pick up hnmedtately." 

Mac!taelle explained that If they wanted to. the nature sptri!S 
could easlly llnd and mQ\'e enen::.v about wt.thout rely1ng on us. 
"But that would defeat the purpose of the game. They ne«t us as 
much as "'"' need them tn order to have a ocH:reattve endeavor. 
Alt.bougl:t nature ls powerful beyond fmagtnatlOn. and buman5 
are powerful beyond lmagl.rUIUOn. man and nature together hold 
the pramlse or many umes their IndiVIdual power. A potential of 
this onion IS the creation of the Earth's own healing energy grid 
lhrougb Its g,atdentng system around the planet. And the tv>allng 
JlCI"''"''' which \11111 radiate from the gardens and ultimately from 
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~ gr1d formed by the llnlt up of the gardens Will be equally avail
able and UMble to both humans and lo narum. because It was 
created by humans and nature united." 

Machaene·s approach to InSects turned out to be as amaz1ng 
;15 her approach to fcrWlzlng her garden. "If man Ls to sensltlze 
liJDlSCif to the communJcaUon of the tnaects. Ills Important that 
be ..u:w them as me~ of a problem. not the problem lt.self. 
When deallng wtth disease tn human.'l or natun:. the Insects tn 
question may be conquered or controJJed by man with his tech
nology: but the disease Itself WID not be eliminated unut the un
derl;ytn& reason is addres!ed. Ln areas when: Insects appear to be 
troUblesome or out of control. I suggest you draw back and look 
at the larger envtronmental pic~ for the 8liSWeJ'S vou are seek
lnJf Iryou 5tiil have dtfDculty ldentif)1n& the real prOblem. look at 
JRCfSeiY how the Insects are tnt~clng wtth tnumn or natural 
imn: there lie the clues you'll need for the answers to the CM::ta1L 
ptcture." 

Machaelle headed toWards a smaller CirCle, about twelve feetJn 
dlameler. entirely devoted to tomatoes. 

"I have found" she went on. dellcatrly pleldng a becUe from one 
of the plants and gently ptae1J1R It onto the gtound. "that In the 
garden tnsecu function as qulclt c:Uspatchers of communkatlon. 
If I see a plant or row suddenly overwhelmed, or Sttmlngly o-.-er· 
whelmed, 111 open to the approprtate eleva and ask lf the plant 
balance IS ocr. For example. I m~ find that a pattlcular rose bush 
IS oovered with aphids. Wbeo 1 Orst Inquired, 1 was lnld not to 
pan:tc, Just do the monthly fert11Jz1ng as planned and thal would 
rebalance the bush. And It's true: once I've done the planned 
fertlll%!ng, the aphids leave the bush within twenty-four hours.· 

From the tomato ctrcle she lllOVed to another drclc fillet! with 
nowers. her tone becoming more sertous. "Everything can be g~ 
Jng along jusT nne tn the garden and an or a sudden, out of no
whf!'re. there's a borde of somelhln& eating three rows of veg
etables. I have learn~ that when lhls happens. more often than 
not. It ls because there has been a sudden and dramatiC shlft In 
thought, Intent. or emotton, elthet wtth the gardener. or with the 
fam:lly or community connected with the garden. When 1t comes 
to ung.rounded. raw. emotlonal energy releaaed by humans. na
ture functlons In the role of absorber. EI.'Cil though emotlonal 
energy ls lnvlslble It Is oo lc:s.s tangible In lts dfeC't on the world 
of form than lnseets. bee\')' ratn. or drougbL • 

lbe reason lOr ~landra's au~XCSS with ln5ecla became clearer 
as Machadle beaded for a shaded outdoor table where some cool
Ing berb lea sweated 5llghtly In the breeu. "Since the beginning 
of my ad•-enture. I ha\-e tithed um percent of the ~en back to 
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nature. J~t on gen~ral prlndple. To be £rank. I don't belleve I 
bln-e ever full)· been taken up on that Ulhlng. What r•-e obsem:d 
ts tbat where animal and plant tntcrfaoe. Ills wtth l.be softest or 
tou~. Al the same Ume 1'•-e Celt an air of aggressiOn wblch 
bung over the garden gradually diMipatc and e-•eniually disap
pear altagetber. Then I reauawt I bad rem01>'Cd my aliUnde of ag
gression IOWliJ'd the animal klngdom when I changed my mtndset: 

A p<rla:< -.ndr.l """"""· noll.mt wtllolik IC«n ..tn.w.t<ttd to ll by til< OAAIJ\" 
..prilli. ,.. pboloqaphnlonol deoaib<d by ~d..dt. Wi'f,dlL 

and this. In tum. changed Lhe collec:U\'C at1Jtude with wblch the 
animal ldngdoru Interfaced wllh the garden. They no longer had 
to flgbl. fer U!e. They amid exiSt wtl.btn a natUral envtronment 
wit.bout rear of reprisal What's more. It set Into motion the ere
allan of a new balance-one In which the quantity and quality of 
actlviiy was tnereased manifold. By lllcludlng all members of the 
challl of U!e who belong within the balanced garden envtronment. 
one encow-ages and enhllJl(X';S the quality and Intensity of life 
energy within tllat chain. and wlthlll the eii\'IJ'Onroertt as a wbole. • 

Machaelle's descrtptJon of how she bandies the cabbage wonn. 
Is wiser ped18.p5. and certainly ldnder. t.ban lunng them lnlD sexual 
u:aps. hov.-e--er appeall.ng the bait and patnles$ lhc death. 

"Wllenmy rabtw~Jte, bcocx:oU. caullflower. and Brussels sprouts.· 
said Machae!le, 1lec:ame hea\'lly ln!c:&ed Wllb cahlvlge worms. a 
CO!IDDOII problem lll the area. I connected v.1th the De\'a of t.be 
Cabbage Worm and announced I "'-tsbed to gsve one plant at the 
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end of uch of the four rows to the eabba,ge wonns. and 1 re 
quested that the worms re~ themselves from all tbt other 
ptants. ~pt for the lOur which I had designated.· 

Machaene smiled happtty: 1'he next morning all the plants lll 
the four rows were clean of cabbage wonns.except for the one 
plant at the end oi each row. What surprised me most was the 
8JIIQUnt of cabbage worms on the end plants.. Each bad only the 
mm>berofworms It could comfonably support: the mot bad SUn
ply disappeared! Birds, wasps. and various other ereatu.res had 
been feasting on the abundant cabbage worms and the plants 
~ left to conllnue their grow1Jl without mJsstng a beat. 1n less 
tban 5e'fell days the Infested plants had 'healed: leaYtn.g no boles 
in tbe1r leaves: and by late summer even the deslgnattd plant 
bad formed a perfect four pound head.· 

A tall young man w1t.h a l.hln moustache and the gmt1e expres-
51Dn of a person wbo cares for what he docs. came wandutng up 
the path from the bouse a quarter mile away. It was Clannc:e, ex
Paullst semlna.rist, who had given up the cloth to 11\-e and work 
w!tb MamaeUe. "'!ben. just as our com crop began to tassel.· she 
-..ent. on. wavtng to btm to join us. ·u was attacked-ravaged Is 
the word--by Japanese beetles. They ate the poUen and demni
Jshed the silk. But bnsed on my luck wltb the cabbage WOl'D'lS. 1 
dedded to contact the Dew of the Japanese Beetle. Much to my 
astcmlshment. I touched Into an energy that 1 ean only describe 
as thai of a battered chfld It was an c:neri!Y of defeat. of belli& 
bearen.t.oto submission. Yet It sUU had mixed In wttb It anger and 
a manJc desire to ll,ght for Its life. I was told by the dcva that what 
I was expenenetng was nor devlc: but the con5C!Ousness of the 
Japanese beetle Itself. So I simply asked that U1c beetle recogmu 
Pl:relandrs as 11 sanctuary and tnvtted It to Join us so that It could 
begin to heal. I stated that we would not drunngt or destroy the 
beell.cs To seal the biUllatn. I promised to leave urunowed a spe· 
d.ftc = of tall grass that was a favorite of the beetle. 

1he sun was almost onto the crest of the Blue Ridge. c:ast1ng 
long. cool shadows from the woods tbat reached atmost to the 
~ wh11e tbe ftrst or the evening S\llaUows darted aJkr ln5ects 
In the amber Ugb.t. ·1 addressed the Issue of the corn.· said 
Machaene. ·still hoping to salvage some I dedded to tty to ~ 
the vlbrauon of the lnd.MduaJ stalks Perhaps the ears would ftD 
out desplk the Japanese beMJc. 1 spent three days putting my 
hands an each stallt and lovtng Lt. Althe end of three days. the 
l'la!Wl: tntetugences had bad enough of tbls nonsense and 1 was 
told to lea-'C the com patch and oot return unUJ further not!fled. 
Deva.s and nature spirits do not respond to wbat they call gooey. 
sentimentAl !01>-e. Their l01>-e ts of a<'Uon and purpose. the kind 
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they desire: from us.· 

Clarena: smJled wtih evident aatisfacuon. "Por t.bree weeks she 
stayed away from the com patch, unUI one morning she was IOid 
she could return. E\'efY ear of com had 6Ued out-not fully. only 
half. She was told It was aU Ulal .. u needed to feed ihe blrds. A 
laier planUng. not damaged by the beetles. V.'Ould be for our ex
cluSh'e use. A month lau:r It matured. untouched.· 

11 was ihe aame ...-!th mv roses.· Mad\adle added. -rile 'beetles 
would take one or two ~'eJ'Il on a bush and leave the other ten 
for me. After watchJng ihl!i process }Ul' after year. 1 ba.>'e been 
able to change my attitude about bugs from focusing on v.ilat 
tbey attack. or -akrn. or damage:, or delluoy. to IOcus1ng on ihc: 
gift each l.nSecl offers to the oorml.lcss other members of tbe gar 
den. 

"''bl.S. tn tum. bas allowt!d me to see ihe lns«ts' r:lgbt to be 
part of tbe plant kingdom. It may sormd odd. I'm sure. but I see 
ihe Insects as not only an lnlei!J"aa pan of the emironment. but 
also as pan of the garden crops. I e:neourage their health and 
vibrancy as 1 ,.-ould anytblng else In ihe garden. And I look to the 
giU'dcn to draw to It and suppon a ba.larlced and full population 
oi Insects which. Ill wm. helps to auppon ihe O>'eraU llfr of that 
envtronmenL 1 was 10ld, for Instance. to plant oostmruy tn the 
herb rtng. a herb 1 personally do abSOlutely nothing wttb. tbougb 
!'l.'e heard ltls used for medldnal teaa. Each year I dttlifu1ly fertil
Ize It, and early each spr1nglt becomes completely cO>ued wttb a 
bOllon aphids. About a week tater. almost the saJlle number or 
ladybugs appear In the cosunary. Not long after that. there are oo 
aphids, and tbe ladybugs ha\'e scattered about the g;uden. lbe 
costmary In the Padandrn garden Is obVIously Intended as a 
breed1ng !ll'ound for lrulybugs. • 

Mlcbaelle-llke that senslU'oe and 8.1!10n1Ahlngly uteratc Scot. 
R. OgilVIe Crombie. better known 8.8 Roe. ti1end of Flndhom. and 
possessor of a library of arcana In Edinburgh wonhy of being the 
~of Queen Ellzabelh's wJza.rdly astrologer. John Dee
descdbes making comact wtth the Cn:at Cod Pan. As ruler of aU 
the nature spl.r1s:s, he oon~ to her. llll she understood lt. that 
the O\'el'l1dlng tntenl of any garden Is to be of seMce. "Wltbout 
service.· was tbe message. 'then: ..-ould be no need to create such 
an envtnmmenL Prior 10 ban.'CSI. the gardener ts of savtce as he 
works m assist the garden Into fonn In balance. DU1'1rullh1S pe
riod. the garden~ humaru~lll r-erum by creating an environ 
mem wblch shifts and heals aU It touches and enfolds. nus IS 
uue healing sen1Cie. But the garden's full capacity to serve be· 
g1ns W1lh the banoesL At t.hls point. the human experiences 
through harvest and tngesUon the full notiOn of llfi\1ng on ail 
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~Is. And the partnerahlp lhal was fom1ed from the ~TY Instant 
~ set foot upon the planet IS celebrated by man and natur-e on 
a.11 ~eYCls. Those humans who work with nature In the splrH of co
o-eatMty have acknowledged and successfully demorunratc:d the 
tJnk"lhey have With the nature world both pbyslca!ly and splr1lu
ai!Y· and narure has responded In kind by produCing food and 
mel for 1he ~cal support of the human sp1r11 on the planet.· 

In unison. says Machaelle. and as a parting shot . the 
()l."erllgbting Dl!va of the Pen:Jandra garden. the Dl!va of ihe SoiL 
and Pan au told her that In order for man to be physJca.lly. en» 
oonaDY. mmtally. and spb1tually suppor1ed, as he evolves tnto 
the AqtW'Ian A#. he must. In partnership with nature. work u.
wanl fun ecological balance. 

1be sun was down BS we headed ilr the boll!le. Mact.a..n,. walked 
ahead slowly. showing the way. lbou&hlfuDy kk:klng a pebble with 
her sandal -rbey"re real. the nature spidts." she saki quietly. 
"ADd they may lake many forms; but one thing they never an:. 
1beyTe nt!'"er cute. Tbey seek a co-creatlve partners,b:tp wtth hu 
mans. and they are In the posiUon to accept no tess.· 



Epilogue 

In early March of1988. as a late·aftemoon 
dusk was setlllng over Moscow. we emerged from a downtown 
subway station close lO the Arbat. bean of the city. Along Inter· 
secttng Vesntna Street. we sUp sUd for t.btee blocks over powdery 
snow underlain with a layer of Ice so gray It resembled a coating 
of ashes. to 11!11\'11 In front of a four StOry nineteenth-century 
Tsartsl bu11dlng In the process of renovatiOn. Thougb no ldeotlfY· 
Jng sign proclalmed to passersby what mlg):tt be taking place ~· 
hind tu; Olru)sl\'e wooden door, well padded around lbe edges to 
seal offblast.S of late wlmer wtr1d. we knew lt to be tbe borne of a 
newly born Soviet "U:Unk UUlk." attached to the U.S.s.R. Mad 
emy of Sciences. tnnocuously and uoenllghtenlngly named Otdel 
Teoritichesldldt Problem: Department for Theoretical Probli!Jtl.o;. 

A r1ng of the doorbcll admitted us to an all-but. pitch d:ttlt· 
fO}= "''here a dank fllght of stairs led up to a spaciOus. weli-W 
office and the greetln~~S or a short. wtry. naliJN·dn:ssed young 
man with a wolftsb smJ.le. A bead of balr the color of dusty straw 
topped an aqulllne face In wltlch tbe eyea &tlll betrayed the tb.ree
bundred }'e3T old occupadon of tbe Mongols. EraslAndt1ank1n. 
a comhln.ailon of gracious ~usslan host and wily Soviet actmlnls· 
tralOr. alerted lO our arrf\111 \'Ia a tt'lephone eall from Prague. 
c::omemplated us w1th a rn1xtu.re of unfeigned CUJ1oslty and puzzle
ment. 

The call bad come from a Czech pbllosopby Ph.D. turned ex 
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~tal sclenWII. Zdenek RejdAk. preSident of the lntema 
uonal AssoctaUon for Psycllotronlc Research, whJcili. d~lle 
myt1ad Czechoslovak str1ctures. he had managed to found 1n 

1968· 
111 PragU.e. RejdAk-wbo believes It IS only modem 9clcnUftc 
~on that Is blocldng new tnvesU~:~ttlons Into unrcc
~ lnnnan abtllUes and unused mental ~'elt-i:OnDclen
tlally Joformed us that the Otdel In M09COW was hatbortog the 
possessor of a mystmous power to Increase the gowt.h of plants. 
"'It IS ttmt: be told us. "to look deeper Into lhln~:-5 w!Udl might 
bclp people come Into harmony with the bigger world around us. 
to cohere wtlh IJvtng processes rather than Just dead 111atter. Go 
to see Andr1anldn.. I lhlnk 50me surprises might awalt you 1n bJs 
sbop. I'll call to say you're c:omlng. • 

In 1be Otdel olllce. hall a dozen of Andttanldn's collaboratOrs 
~sitting around a boardroom-style table at the foot of hJs 
~ 'they Included a young and nputedly br1lllant math and 
piJyslcS "whlz-ldd: AndreJ Berezln. 

Half addressing us. half addressing hb collaborators. 
Andr!ankin clt'ared bJs throat: "Our efforts here may come to an 
end at any moment. We could be closed down any day. What we 
ar. dotng Is aUen to a system built up o•·er tbe years. Our n 
search1s a thorn In the Side of senior sctenUftc official$. wbo look 
upon f t . at best. as nonproductive; at worse, as oul.rlght Oum
mery.· 

With tbJs warning. tbe assembled company rose and trooped 
om to ruwther Jllght of stairs that led to a dark corridor and a 
hali-opened door CroSSing Its threshold ~ entered a hlgb
cd!J.nged room. no more thnn ten feet square. suffused wttb eerily 
!Uckcnng shadows ca.!lt bY the light or IWO smaU tapers. An aro
ma:t:tc trace of Incense. burning somewhere In a hidden comer or 
crevice. wafted Into the surroundln81J to rotx wttb the sonorous 
tones of an a ooppella RuSSian Ortbodo.'t church ciliolr broadcast 
from a large black stereo cassette recorder. 

On a low end table next to a three seat divan lay a heavy black
bound Russian translation of the Holy Bible printed to the Sol-ie I 
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Unllln In 1983. Han#!Jtl.l! on all four walls "~ ICOD!I deplcung 
Clmst. the VIrgin MoUlCI'. and saint& from the Ruslilan Orthodox 
pamheon. 

At 11nrt sight. It felt a.s If ,.-e bad b«n tran&portecl by some 
Yldlslan time machine back Into the nlneteenth tcnltuy. ln llle 
gloom of the: S1n\Jlge audJ.ovmull sewog. It would not have been 
surpr1slng to spot the hulk of a black·bearded SlJI/(1ShchennD 
priest In contemplation of his breviary. 

Instead of any derg.vman. VOW! fOund a petite and att:racU\-e blonde 
woman seated at a small desk across from the doorway. her eyes 
as ortentally slanted as those of ber obW>usly Tartar forebears. 
wbo IDDSl ~-e gone bade perhaps as far as the boroes of Baw 
Khan and the endlc:ss wa'-es d"latlm-~pt from the Inner reaches of 
the Gob! Desert all the "'"lll' to the gates of Krakow. 

i want to Introduce you; said ~rezln. raising h1s \"Otce. "tt 
our charming collaborator. Alia KudryaShO\'B. one of our most 
lakntcd exuasensors and a gifted natural healer.· 

The tltle e:mnsensor. another So\1ct neologism. deftnes. more 
accuratr·ly than 115 Western cquJvalent. psl/dtfe. any person en
dowed with ESP. 

Rejdak had f~arned us about an fQCtraordlnaiy "\\'Oman. 
somehow connected to Atldrl.lnk!n's dTort. who he said had been 
found. under llle sb1Ctest officlaltestlng. to be abk to raise the 
ban-est flgures for cer1a1n Odd crope by 0\-et 100 percent above 
nonnal. a.ff~ them 1n some way merely by her ·presence"-tn 
the extended. ftgural:l\-e. rather than the natTOWU. materlal5elllie 
of fbat woro. 

As our group milled about the room. the muted Church mUSIC 
was !lJQwned by a cacophOny of several animated conversations 
taking place at once. maldng It dlfficulr for a foreJgner, who mlgbl 
nonnally have followed a slnJl)e Russian exchange between two 
parties, to make much senae of all the hubbub. 

It was tllen thai we noticed huge sprays of wlleat and trtUcale 
a£Dxed to the walls or staru11ng In ums around lhe room. tbelr 
dried beads burgeoning wtth golden gral.n. Mixed ln were spruce 
boughs and the sere remains of meadow pla.nts. 

-why the profusion of grdln?" we asked. 
A c:oilec:l1ve !51llJJe rtppled through the room. "tits an example of 

Alta's tno-edthle power to energlu a.nd stimulate seeds before 
ptanttng, • saJd Andre! Beredn. "It greatly Increases lhelc growth." 

Btt by hll U was explained lO us wllal Alia could accompllsb. A 
gifted the7apCUL or natural healer. her powers -...~re not as publi 
ctzed as those of Djuna Djug;ttash,1U- repuled to have extended 
lhe 11\-es of such fa11lng S0\1et leaders as l3rezhnev and Olemenko. 
amasstng tn llle process quite a fOrtune-but we-e COil5ldered 
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"When dJd you discover your beallng powera•r we asked All 
"About ten years ago.· sbe repUed. "And It happened quUe ~ 

chanCe. My father had an incurable illne3s as&oclated wJlb low 
blood pressure and bad dreulaUOn. Ont! day. to bls horror. be 
found he couldn't wall<. I saki to hlm: 'Daddy. lei me massage 
your teg:J; though I really didn't know what massage was. 1 just 
100\-ed my hands 0\"er his torso and h1s trouser legs as be lay an 
his bed fully clothed. 

"Only a ft'W seconds had ~ne by wben he exclaimed: 'Alia. my 
blood feels as If It's rusb1ng along to keep up wttb your hands: 
'Jbllt-was the llrst ume anyone bad suggested 1 was endowed with 
a special sJdJl.. 

A week of lhls treatment and her !:ltbtt was able to takt long 
tbrte- to four hour wallts with h1s granddaugJlter. 

"It-wasn't all that easy; Alia cautJoned. 'You can't tblnk of1tas 
a mach to~ pi"OC6S that turns on and off with a SWitch. 1 know 
a lot about machtnes. When 1 was just out of high sclwol. 1 was 
plagued wttb a kind of Inner dlsseusf4Ctlon about my purpose 1n 
life. my reason for exlstlnA here on the planel I was tormented by 
the 0\'erall question· What Is our human call1ng? 

"Since no answer came. I followed a palh of least resistance 
anel entered a metal-working trade ac:hool. ~duattng as a m1ll 
mg-machlne operator. I loved working wtth Iron and other met
als. My favorite smell was the nl8c.hlne shop; my favorite oo1se 
that of machinery: Infernal to many people. It was music to .ruy 
ears.· Alia rumed her hands this way and that. 

"When I was treating my father he would sometimes say: To
day. my chfid, your hands are not working.' 

'This caused me to reOect upon what my mother had told me 
when I was sf1ll small. 'Whenever you're faced wtth a problem.' 
she bad said. )'ou must !leeks 114 soJuuon not oulSide, but In
side. yourself: My mother was a remarkable lndMdual. a real 
sunbeam. When she came Into a room. she !leemed to llghi u up 
as tf she were a lamp. AnOther thing she told me Ul8t came back 
to me wb:lle I was trealln.t! my father was; 'Never talk to anybody 
01' do anytll1ng when tn a bad mood If you cook a borscln, for 
Instance. when you're feeltn~ out of sorts. lh~ boracht wtU be poi
sonous to tllose who eat tL• 

·sa. lhlnldng about wby my hands at umes seem unable to 
help my father's legs. I began to look Inside myself for an apia 
natlon. l found that whenever I Indulged 1n cheap gossip or gave 
~ru to anger. my hands. as my father put 11. 'stopped ,.-orldng. · I 
.realized that nature herself nUghl be Wise enougb to sbut dcm-n 
Whatever my bands "'ere emlttln,g. li!St the power. modulated by 
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bad or base fecJJngs. be Insidious or harmful 

•t bc!lan to understand more ocmselously thai 1 was respon
Sible for my ~word spoken (lr acuon taken, as well as for the 
oonscqw:noes of !bose acllons and t.bougbta. To walk lhal ~ 
path was ''ei:Y dJfllcult because It required blaming oneself for 
many lh1ngs and not IDts!Jng Ilk! blame off onto otbers. I aaw lhat 
moUvallon was cruc1al. AS I prll&J e36C:d In beallng. I understoOd 
that~ projtL 1 was sc:eklng was qutte dlfferem from the one usu 
ally ddlned by that term: so I took no mane,· for my healing 

ADa KudJyoftl-~1>g her ~ to jAr& ol-llJlCI wdo of""'""'....,.. and 
Cl1mmunln& wtlh • txruq,..L ~ wllCIOL 

"And 1 remembered sUJJ anolher things tey mother used to aay: 
'Forget anythln~ you've ever done out of dul!J. All that 18 under
talren oul of a .;ense or obligation brlng3 only harm. Only tblngs 
done aut of looe aenre U1e poslli\'e and the good • 

-nus led me to stop dtscrlmtnattng among people, judging 
whether they were ·good' or 'bad.· Allldnds of remarkable things 
began to happen when I staried to deal with people "itbout pass
Ing value judgmen!S on them. When siCk people came to my o!
ftce 1 treat them wttboutlettlng any preooned\'Cd.attltude toW31d 
them get 1o lbe way: 

AS a ba.5IC explanadon for r.he developmeni o!lter talent. ADa 
quoted the gifted So\ietc:.blldre:n'swrtterSamuel Manihak "What
ever IS toudled by a human band IS en~. as If UJumh,..d by 
Ute living soul of Ute person touching It-· 

Tbls led ADa to put ber pmll'n'S tnto ordinary slmpk substances 

Epil<lsu~ Jill 
$UClJ as water. 011. or cotton wool. whtcb could be eastl)• tufted 
:uut ~= a desired shape. And so her trnlment became 1m 
as the VMV mer.hod. for the .flnll lettas 1o lhe RU!t&an ~ 
l)(lda. maslo. and I!I1UL PaUents !ICektug succor would send her 
small sample jars of oil or water or cream and then uae them 115 
remedies for their particular maladies. 

·ean you explain." asked Berez:ln. "What goes on 1o your tnlnd 
:as you treat this or r.hat sampler 

t,ook1ng flrst at him, then at us, Alia measured her words: "One 
ol the thhtgs to avoid Is any ooncem wtr.h resui!S. or wony about 
r.he future. I ha''l: come to rcaiJze that we must Uve In the presenL 
BOW 1 1M. bow I am. at any gl\-etl moment. determines what will 
bappen to me later on. So many people arc taught to worry about 
what they will become that r.hey forget r.hey already are becoming. 
Ula1 they extst_ .. rtg)n now! How useless Ill$ for people to think. 
as they do. 'If I reach a gtven potnt. r.hen such and such wJll 
bappen: When they project noUons Into the future a.bom bow 
they should be. r.hey are seldom happy. or fulll1led In life_ 

"\\ben I am treating people or substances. I admit to myself 1 
don·t TCally lmow anything. I just let myself be ... here ... t.bls mo
ment. I don't struggle to find the 114bt approach to tbls or lhal 
person. to choose what to 58.Y or not to say. I just try to be calm 
and reach a harmony wtth the worl<l and Its beauty Most of us 
never stop tosei: t.b1s beauty. We mask It by mald.ng what amounts 
to a drug of our lives. Ufe should bcjOjl. When I am suffused with 
joy. bear tls votocs tn my heart. It'S !hen that I know I can help 
_people. give them strength that will last a long llolc. • 

At that moment ADa was Interrupted with a long telephone call. 
Her votce. barely audible. was drowned out by two or Ulree other 
conversations taklngplac:eslnlultanoously: so we could not catch 
what .she was saytn&. Bul. when she huna up. Bru'czln explained 
that she IS capable of treating water. on. or cotton wool over r.he 
tclepbone. no matter what the distance. 

•tn expetbnents." said Bereztn. -we have found that distance 
doesn't matter fn the least. It's Ukc a wireless telephone. She be· 
comes a connecting link and. In that oonnecuon, It becomes hlgbJy 
Important that she rccogntze ber responsibility with rrgard to her 
mood." 

Alia u was explained to us. IS sure that It Is through ·moocr 
that any ~. as a receMng and U'8J1Smlttlng staUon. either 
attracts or rejects others. The U1Ck. In her words. IS to •ftnd one
self." to "learn to att.ract.• It Is her belle{ that this ldnd of under
standing can come OnlY throu~ action. or purpose Uke Alex 
Podol.tnsky. she holds that the world wastes Car too much time 1n 
O"'ddsm. whlcb does no good bccau!le It merrly oonfltms lbe ex.-
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ISt1ng nrgatnoe. Aaton. or tmpuiK. Ill lhe key. not only tn the 
physldll. but tn lhe mental sense. becaUM l!''c:rytb.lng external to 
our being ts only a projecuon of coruiC.Iousness. To AJ.1a. there
ron:. wbate--er IS lUI about the work Is In oneself. 

11 was getting late. Le~n~ Alia'& Utile lair. we descended to 
Anddankln's ofllce. wlw:'e he looked at us with a kind of leer as lf 
to aslc -wen. what do you mala: of our st.arletr 

"H1n-e you anything tn the wa,y of real aneatadons ror thes(o 

extraOrdinary featS?" 'In! askrd. 'a!llda•1ts from dJ.rectors of the 
farms on wblch they took plac:e. documentaUon slgned and~ 
by t-espnnslhle thltd·peny oflldals. -.1lh llgutes showtng the ex 
tent of Increases cla1med?" "'f 00\11'11e." said Andrlankln: 'and 
we11 get !hem to you.· 

Back on the l:<l.'ellty·thltd Door of our Jl)ant Cosmos Hotel, """' 
gal!Cd out at the soartng aluminum parabola of a rocket on Its 
way to a space-monument to KonstanUn TSIO~'Sky. llrst Rus· 
stan to rum: dared to thlnk abouL let alone work on. c:xUat.erres
trtalll'aVd. tn the tUneteeruh cennuy at a time "'hen tus compa
triots COtl.!ildeml tus •1SIOn nolhlng more than fantasy. was the 
otdd. we wondered. explortn& a new fronller of mental spaet!? 
Would hard. substanllated data be forthcoming oo Alia's exuaor
dlnary 1)0\''ef'S? 

'Ille Ume was certatnly t1pe for such endea,-ors. with 5o•1et 
agrleulture In a disastrous state. as aulhot1taUvcly reported by 
the Russian agriculturaliSt Zhores A. Medvetlev tn tus SovletAg
t1culrure.. 

In our bote!, the telephone rang. and It was Berezln wantmg to 
know If he could come over with something tnteresUng to show 
us. ftal{ an hour later he stepped Into lhe room with a stack of 
papers to valldate Alia KudryaShova's remarkable achie-vements. 
causing us to wish for whalts easUy accet~&lblc on lhe comer of 
any Main aod Broad street In America. but so rare In the Soviet 
OniOn as to be unavallable to us ln Moscow. a copy!ng machlrte. 

On top of the pile was a t.bree-page ala dated December, 1986. 
on -rbe Effect of the VMV Melbod as Performed by A.A.. 

' 1M bool<. 'Wbidl ...,...... l.b<- oubjtd rrom bo-t""' ih< _U_, ID IJ..- !aJl (>( 

Knu;bcbrY, -.ouh ""anal,_ or'llltw two rwi..U 1D lltclul"""ntv,......... daiJa 
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Kuctryasbova on the Growth of Broiler Chickens.· The work had 
taken place at the F. E. DzeTZhlnsky State Farm (sovkhozJ, a large 
brOiler-production operation In the \lillage or Mlmoye near the 
ctty o( Slmferopolln the Cnmean pmlnsula. 

Wbenw-e did ask Alia how tb1s work with chlek:ens had come to 
pass. she replied that It had be~tm as the TC$ull of a fortuitous 
contact with a former air force pilOt who had learned about her 
treatment of a small Bock of Sick chJcks owned by a peasant 
woman. Stricken with an Intestinal dtseax that usually pro..-es 
fatal. all the peasant's btrdssun'lved and lllt1\-ed. thanks to Alia's 
rotn•srrauons. 

·Most people don't realize.' said Alia. "that chickens spedally 
bred ro produce broiler meat have 'IIO'e8k systems because a single 
charac:tet1stlc IS br-ed Into t.llem at lbe expense of other aspectS of 
their mganlsms.. 

Wben the ex Iller mentioned Alia's feat to the roanager of the 
F' ..E Ozenhlnsky State Farm, he lnv1ted ber to come dawn from 
Moscow and run some expetbnents. 

Alia fotmd not just a farm but an aSSOCiated scientific research 
IJlstlnne. 'Had 1 known that In am-ance: she admitted to us. "1 
probably wouldn't have bothered to go because 1 was aware that 
most profeSSional scientiSts. unltke fanners. Simply can't stom· 
ach anything that doesn't ftt Into lbe framework of lheir ltmlted 
beliefs. And so It was; but only at first. Whm the tnsUtute dlrec 
tOT called hiS staff togelber and I began to explain what I dld with 
respeclto rreatmg water and the ldnd of eiTects such water could 
produce In chickens. one of the YDill'llt sclenUsts began openly 
and mock:lngly to laugh In my presence QS lf alii had said was ru> 
more than a crazy Joke. And I heon:l others muttertng Umt their 
dtrector must have lost his mind to become ln\'Ol\'ed wllh such a 
-scbeme.-

Not g.fvl.ng In to any lrrltouon, and slicking to her guns. Alia 
Said she ch1ded lbe SCientists with lhe statement lbat she bad 
been taught that true ~rlmental science should regard nega-
11\--e results as poknttally as Important as poSIUve ones. Wen: 
they afraid. she hinted, to repeat expertn1c:nts lbat had ci!ICWher'e 
PHRed successful? 

Her challenge reduced them to Silence. It "oas agreed lbat she 
be allowed to treat water for over len thousand birds. 8u l the 
huge number so appalled her abe asked If 11 could be reduced to 
one or tWO hundred. It was then the tum of the chicken spectal
ISls to ask If 11 tn4!ht not be she who \\'aS afraid. 

-It was only a lapse on my part. a momentary wea.lmess. • said 
Alia. 1 knew that by gomg there to do an exper1.0Jent It should be 
done. no matter the rondtuons. Molbu Nature ne--er gives any of 
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us any more than we can do. k1d It had always ~ my beUe! 
tbatone shou.ld work on any task as though It were the last lh1ng 
left 10 accompllsb Jo Ufe. • 

The results were amazing. In the months of January and Feb
n.uuy of 1986, one-10 seven-~ .old broUer chicks of a ·Gabro-6 
cross • t.hat drank only water ttntcd by Alla collectkely gained 
thrce·and a-llalftons more than a slmUar.:roup of control chicks 
that drank ordlnazywater. Furthcnnare. the expertmcntal chick
ens ate aboull5 percent less fet'd. 

During beT viSit In the Crtmca, Alia also ran an expemnent oo 
the hatch~· of eggs stored for pcrtocb of up 10 t"A-enty·one 
days after laying before being tmroduccd Into lncuootonl The 
longer the s10rage pet:lod. the more the hatchabillty Index dropped. 
lbe expertmenw eggs. 0\-er fifteen thousand In number. ,..-ere 
put Into container!! with a Ia!= of cotton wool. spcdally m:ated 
by Alia. CO<fi1ng each layer of eggs. 1be hatcbabUtty Index rose 
for CAAS stmed SC\-m days by 2 pe=t. fOill'U!en days by 5. 7 
percent. and twmty-one ~-s by a hnge 21.9 percent.. The c:x
pertment therefore conclusively proved the effectiveness or Alia's 
methods In heightening the survival of chicken embryos. It also 
raised speculation about whether· as In the case or her human 
patlentlt-Sbe was cnharu:tng the Immune-defense S)'Stems of the 
chfckens. 

"The same method was later used to Increase lhe presem:!.Uon 
of newly ptcked ripe romatoe$. ·Alia said proudly. '"That got me to 
lhlnklng about Ute vegetal world. I wanted to see lf l could be 
effective In that doma1n. I was elated by th.e result.& obtalned on 
the chickens and desct1bed It to my friend wbo dlrects a large 
agricultural lnstltute In Slmferopol not far away from the 
DzerzhJnsky fann. 1 said to him; 'Vladimir NIXolalev1cb. why don't 
'''e sJgn an agreement ro ex:perlment with plants?' And llnaJJv. an 
agrecmcru was '1\gncd between his lnsl1tnte and our deparoncru. 

·aut then a su-ange thlng happened. DW1ng lhe course of the 
next year. when we ran IntO each other sever.U Utnes. be seemed 
to ba\'C tOtally forgotten t.hal he'd &lgned an agreement "'1th a 
branch of the U.S.S.R. Academy ofScrences. The truth I wormed 
out ofblm was that he feared wbliL his sctenUJlc as900lares would 
say about my proposed expedments and b1ed to make up for tbJs 
by promising that be •-ould ron them by blmself. tn prtva.te. tn 
secret. The academy could bare sued h1ln for breach of contract.· 

Later, on a '1.tllt ID MOSCow, the same director called Alia to 
make amends and to ask If be could bring over to her office a 
friend, V.S. Almldov. who turned out to be lbe manager of the 
SerpukhO\' Smte Farm near P11shcblno In the Moscow District. 
Far from bavtng any qUAlms about dotng agricultural research 

£ - n.s 
,.1lh.Alla. Alulldov saJd he was elljl!er to see wbaL MI.- could do on 
a one-bundntd acre plot of edible beets. spec!ally p.r1l:ed by B1l 
Ru~M as the chief \ngJ'edlent In borscht. that unique soup. 
,.unost a stew. that Is rounded out wtlh mrat. marrow bones. 
polatoe:S. and many Other vegetables. 

Among eooclusl\.-e documents attesttng to her success was one 
on ·Cenafn Experiments tndlcattng Poslth-e EffectS Produced on 
tbe Seed3 of B«t l'tams Through B10phy51cal Act1on. • Signed on 
Oe<:ember 30. 1987. by the director of the Serpukbov State Dairy• 
Farm. 11 bore the offldal seals or both the R.S.F.S.R. (RUSSian. 
So\oiet Fed=Ued Sovtd Republlc). branch of the Lentn All Union 
Academy of Agr1cultural Sclrnoes (VASKhNIL). and that of lbe 
Department of 'lbeoretleal Problems, U.S.S.R.l\cademy of Sd
~ (O'JP. ANSSR). IL reported that Alia's treated beet secd5 
planted In the experunc:ntal hundred-acre plot produced 432 
tset11n~ (43.200 ldlograms) llCl' acre wh.Ue nontreated seeds 
IUO'U'I on stmflarly cultlvated ground produced only 283 tsemners. 

To our query as to exactly what sbe dld. AUa tnJ:enuously re
pUed: "ljuslsat at tbeedgt oflbe fteld whel'e the seeds were to be 
plmted and held my hands agatnst the sacks containing them. 1 
didn't really need to use my hands. I now SU'eSS that. In my kind 
of worlt, It's best to use a rnJnfmal amount of pby51eal comacL 1 
~ th1s when a farm worker asked me: "Would your powers 
disappear If you lost your hands In an accident?' I was taken 
abaclt. Would U mean 1 could no long be of bdp 10 human pa
Uems and other IMng things? 1 knew lbe answer straJ&bt away: 
OI eoursc noU 

-so I put my hands down and Just sat there startng at the sacks 
of beet seeds and. an of a sudden. I knew tha1 lhe wbole field 1 
was Jo was a !Mng. breatbtng Otgll1llSln. In my mind's eye I could 
see It wrtlbing. tonnented by the atttftdal fertilizers It hart been 
dreocbed wtth. the huge ll'llCI01'S and Other ags1cultural machines 
which compressed Its surface and the coarse 1anguagt: oi the farm. 
em, wllh all lbe obscene words they use whlle world.og the land. 
It used to be that Ia ndsmen had deep respect for the earth. but 
today. tn agriculture treated as Jndustty. that's no lotll!Cr true. 

·1 was so upset that my body broke ou1 Into a rash and my 
Umb5 began ~o swell. That nlgbl. at borne I was runnJng a hlgh 
fever. For elgb~een daYs I was sick. It was only by going Oft a 
r1goTOuS fast. with Its deanstng effect. that 1 purged the disease. 

·at took me a UtUe whJie to come to the understanding lhllt I'd 
broughl the mnes.s on myself. How? By taklng on. by tntemallz 
1nL the woes of that field. 1 bad gh-= In to pJty. whereas what I 
slloukl have teSOnatMI wtth.lhe field was not pll:y bul5l/fl'IPCltltJ1. • 

So pleased was Akalelov with the results that on OcCfmber 30. 
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1987. he signed an agnoement for oonunued work cha.racter1u:d 
as ·or great sdentlfle and practical toterc:sl." during the 1988 
growing season. 

News of Allifs work at the Serpuk.bov farm ~raveled an the way 
through the agricultural grapl:''ine to Central Asia. eltcttfng an 
1nvltatlon for her to come and work on an experimental fteld sta
tion to Klrgb1zla near the Chinese border. "'hen! five berds of 
sheep of about one llundred head each bad become so tnexpUca
blynefVOus and jumpy~. lambs. and 1"IIII1S- they bad lost a 
great deal of,.'dgbt. Treated by ADa. the sheep ..ue quleldy calmed 
and began reg.aJnlng YJd&llt after drtnklng only water treated by 
bt:r for less tban a week. 

'1 OnaJJy found ou1..· said Alia. 'why all the sheep on the farm 
were do tog so poorly. wben the dlrector admitted to me cbal be 
actually !natll(d slleep. The antma1s had become llmS!tlzed to bls 
hosrlle fedJn&S. It's just as ""tth people: real communicaoon ne--er 
takes place wt1h words. only through feellnAs. • 

Ben:zto looked from Alia to us and then ¢ruled at Alia.. -reu 
them about the pond.· he said. as lfto Imply we'd heard nothing 
yet. 

Alia smfled "It was a narrow body of water. only fifty meterS 
wide but a kllomerer long. The water to It was rank. muddy. and 
00\'CI'ed wtth a thick 6Jm of algae and a proUCerattog growth of 
weeds. I asked If some of the water could be put In boitles for me 
to creal. then poured batk Into the pond. That was done In May 
and by June the whole pond was clean and has remained so to 
the prc:sent da,y.· 

Bul to a phystalst. mathemaUClan. and engtneer. Uke Bere:dn. 
the roost Impressive of Alia's feats tovoh'cd not animate organ· 
Isms, Uvtng l!llngs. but electronle ln!ilrurncnts. ·she has.· he saJd 
wttb pondered emphasis, ·been able to repair persistent malfunc. 
tlons and breakdowns to hJgl'l.ly complex JOst.ruments. both wttb 
the VMV method or solelv with her nund. And th1s raJscs a funda
mental quesUon about oonsdousness: I& ll limited to the Uvtng. 
or 1s ll more haslc. perhaps a cruCial part of the universe since lts 
tnceptlonr 

It all started. Alla told us. wben her fr1end Vladl!nlr~ 
!.ezhnln.. an electronlCtl engineer. called her f'rom Kazan-<:apltal 
of the Tartar bon:les before thev "-'Cl'e reduc:ed to submission by 
Ivan the Terrlbl~'bere be was "''Orklng as a senior superviSor 
for the GNlJ>I VI computet center. A dc:Ucate tosuument used to 
monitor bean ()Ondltlons had broken dov.-n to the polnl "'1lere a 
team of ~painDen could do nolhtog to set It to rtgbts. Alla sent 
Tezbn!n samples of cotton wool and a bottle olv.'llter. all treated 
to her speetal \\'I!Y, and asked him to sprinkle ttrtaln key parts of 
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the Instrument. Wlth1n moments, tillld Ledlntn, the machine be· 
gan to function perfectly 

•aut Jn my absen~. when nry fl1end tried the same method on 
aoother machine.· sald Alia. •tt broke down completely. He was 
going about his work In a mecbanlstlc, formal. lnd.Uferent, and 
heartless way. with no soul bjpuc and when 1 told bJm so It helped 
htm diagnose wba t was the matter With other lnstrumo::ois. He 
found that byconceuaadng lovingly on hls matol.cnancc:woahe 
could. to many ca.ses, get the malfuncuonlng macblnc':l ID run 
ag.aJn smoothly. He Is a 'VCI'Y open ·!Dillded pe1 son. unlike $0 many 
SCientists I ~ met to laboratorles who believe that only lheJr 
ldnd oft.hrorywork:s .. not my kind olpractlce. Some of them~ 
only to come near a senstuve Instrument for It to beg)n acttng 
up.· 

When the Kazan computer center beg;m bavtng su!ous trouble 
With some of Its most sophlsUcated computers. lnbnin agatn 
turned to AIIa for help. Involved were two &tmllar computers. 
modelsSM-1403 and S.\1·1600. wblch work at speeds of400.000 
operations per second. They have adjunct equJJKnent such as 
memory blocks to tncrease the rellnblllty and quality ol their out
put. and drum-type alphabet nurnc.ral printing devices capable 
of produCing 500 lines of 132 symbols per line per lll1nule. 

Much to demand. the machines operated twenty-four houns a 
day Jn a "multl-tenntnal reg~me· on shared ttme. As a result of 
their JntensJve use. the lllllDber of malfunctions and breakdowns, 
as carefully recorded In the engtoeertng log. began to rt.se sharply. 
Information l:ransc:rfbed on disk packets could not be consJstently 
read out. and there were ·noattog fallures: when the machines 
would not supply what was needed 

On Alla's recommendaUon, the machines were wtped free o! 
dust wtth cloths Impregnated with her treated water. and tufts of 
cotton wool drenched to the same water werr applied to key places 
In thetr coostructlon. In the words of Lezbl'lln's offiCial report: 
"1he quality of the magnetJc-tape and dlsk readouts greatly un
proved as did U1e morale of the worit fon:e responsible formam
tailli11g the macbtors to proper working on:ler. • 

In lnhn!n's ana.lyses of what seemed to be miraculous gofnJl;s
an. he referred to a eomplex cybemeuc system's being 51gntfl
eantly affected by the "climate of the operaJor-marhtne relatlan
s!Up. • It reminded him of the father of a boyhood li1end who could 
repair telc¥lslon sets despile only three yeats of elnncnlary school· 
tog. With no Idea of how the sets funcooncd. l.ezhnln said, the 
man could unerrln2.Jy selecl.. from an array of parts, what~-er 
tube. condenser, or resistor was necessary to his task. 

The most sallsfytog explaoaoon for lhls elu~.., coocept-as 
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well as ADa's elrecLs on animate and 1na.nlJ:nale objects "ttan.smll· 
ted 0\"er diStanee" - bas been am'llllCed by an lm"eDI.Or. neo · natu
ral phllosopher and COiiltlOioglSt. Arthur Middleton Young. Exas 
perated wtth the ravages ln1lJet.ed on the humm peychc: by In · 
c:reas1ngly rcductlonlsl thlnldng In sctence and long before the 
blnh of the so called ·new-ageconsctouSJ!CSS 1110\'eDXJlt." Yo~ 
setup. In 1952. his F'oundatlon far the StudyofConsclousnC8S. 
8rsl of lis kind In the United States. to deb-e Into the mysteries of 
~'llllCC preoogn111on. and other fonns of "seershlp" as well 
as lhe apparent abUJty of the human mind to affect matter at a 
dlstance AbjurlnganyreUanceon "fteeds"w explain peyehotronlc 
abUltles. Young points to the power of Intent. ham~ to W1ll.• 

Young's Ill a sobering thesiS, but one that Ill now suppone<l by 
Robert 0. Jahn. professor of Aerospace Sciences at Princeton Uni
versity. and his coUeague, Brenda J. Dunne. wanager of an 
·anoma!Jes researcb laboratory" at the same unl\'erslty. They ha'-e 
pursued ten yean; of dgorous research ev1dendng the power of 
m1Dd 0\-er matter, as described 1n thelr book Margins qf Reality: 
The Role qf Con.sdou.sness In lhe Pllysfoal Wond. 

Among two dc=n extraordlnaly ln$1g)'ttS by leading pbysldsts 
dug up by Jalul and Dunne and quoted ln thetr book ts one by 
the Engllsb astrophySicist Sic James Jeans. In h1s P/luslcs OJld 
PhiJosophiJ. Jeans wrote that the tbany of relatMty sbowed that 
rlectrtcal and magneuc fon:es are not real at all but ~·men· 
tal consauets from our misguided eflbns tO understand the mo-
00115 of atomiC particles. "'Us the same wtth the Newtonta.n force 
of gravtmUon: added Jeans, "and with energy. momentum and 
other eonoepLs wblcb were Introduced to help us wlderstand the 
activities or the world. All of them prove w be mental eonatructs. 
and do not CVCJl pass the test of oojectlvlty. • 

And Alex Podoltnaky In one of h1s lectures tO Austtai.Lan fann
ers took up the same !heme: "\ITe run"~: not C\"en the jusuJlcatl.on 
m speak of a particle pJCwre oi reality. neither have we the JUSU 
fleaoon to speak of a ray plcmre. 1bese are all worlclng hypoth· 
eses wtth wblCb we tty to explatn what IS In the bacl<groWld of 
matter. But as such t.berels no matter. It bas been exploded away. 
And If there IS no matter there redalnly IS no space In the sense 
of maner. and so there IS no time. Tbese three pUiar5 of Kant 
have \'311lsbed -

F'or Jahn and Dunne. It was Duke l..ouls VICtDr de DrogUe (whoole 
pn:dldJons that the electrOn part!ck had wave properties won 
b1rn the Nobel Prize 1n 1929) who may ha\"t! hll upon the most 
unsuspected explanation of the p<l"'"er beblnd the soem.lngly In· 

• S«ArtlrurYOtii'IC"• Thor 11--)lo?.W..., UYUt.-. Th<>~ q(ld«J~Wf6. nnd Wllk.h 
Wcly()uO 
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explicable capadty of COn!OCiousness tO med and n!lllle With, OT 
aiTect. matter at a dtstance. "'f we wtsb. ·wrote de Brol!lle •to 
phllosophJc expression to the profound eonneeuon be ~ 
lhOu&ht and aCtiOn 1n all1ldds of endeavor. partlcuJarly ~"':~ 
ence. we sbaJl undoubtedly have to seek Its li<JUrCe$ In the un 
fathomable depths of the human soul Phn<>SOpbers ml&ht ealllt 
lDue.. that fortt whk:b directs an our actions, wblch ts the SOUI"Ce 

of an our dellgbta and pursutts.lndlsso1ubly ll.nlced 'll'lth lhouJibt 
and action. love IS lbd.r common malnSpTing and, hence. lhe1r 
common bond The engineers of the fu1ure have an essenUaJ part 
to play tn een1en tJng tbts bond.· 
~ away from Moscow. we compared Alia's extraordlnarv 

mental powers with Mtcbae.lle Wt1ght's extraortltnary communi
cation With the deva.s and the nature splrlts. wondering what 
possible eonru:<:Uon there mJ&bt be with the some. supersonic. 
and very hiR,h frequencies of fhougllt communication. It reminded 
us ofKudlyasbova's modest Sla~ent ln her candle Ut office that 
her doingS were really based solely on a feelln& of pw11y and lollC'
the same prtme tngredlents of Stetner's Splrlrual Science. Could 
u be. we wondered. that these very best tntentlons were the ulll · 
mate explanation for Alia's teleldnetlc powers? If. dominating the 
9J'Ojeetkm of her "'mlnd-po ... -ers. • t.bey can produce such a bo 
nan:za of wheat and borscht. mlgllt they not produce for the world 
a t large the even greater proeperlty of peace between lhe two 
planet's SUpell>OWers. brutish. bellicose giants. dep.rtved. Uke 
Wagner's Fafner and Farsolt. of !he benefits off'reyja, god~ of 
love? 
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AprcndlxA 

( LIGHT FROM THE EAST ) 

To appte<:lak the ag11cultural wbd<Gl 01 Rudolf Steiner and Ala 
~ n:qulres an lnsl4ht Into the hmntUC tmct• ot a spiritual 
lllOftlnmt S!tlnrr first l:IC'lOill(ed to In <knDIOrty at ~ tUl't\ of~ crn
twy. and ofwblcll br ~general ~wy. the TbtoeOpbi!"a!Sod
cty. founded In New York In anno Domini 1875. Dcdded u fey or far
out. m=ben ot 1411 ttntmy·old lnetltullon ha"" mo!n rccently btm 
t'I'cd.lted by onJJodox IK1cnttat• with amnnlng and propbcU<> 11.-k 
thi'O'I.Igbs In tl>e c:llsclpllnr of particle phy..t.:L Tilla luo3 led to a renalua
tlon of the trnuous ,..,r!ap be~~ the dOmain of pbyslrs and the ..alnl 
ot ID!!taphyalcs. 

DUlling ill• ~nd hair of t.he nineteenth ccntuty a y,ln of ancient 
knowledge from lndln and Tibet. tapped by a bandful of ad\'cnturoua 
Europeans. stan.kd the W..otcm world Into r...tlzlng t.h.ll I!Crt.aln RC\w!ed 
Orienta)_., wh~ notlo"" of ""lent'c bad been Ignored or derided. mJgbt, 
o.ft.er aD. ba"" undmrtood more about "II!CU1dty lb>ut Fl\l'llday. morc 
about phyBica than~. and a lm more about.llgl'IC'Uiture tb.\n Justus 
Vott Urblg. Wllennlal Hindu and Ttbttan doctrlma t.hreatencd t.o 11ft IL 

vnl of matter from the eyes of Vlctor1M E=111rn mough to shock 
11= "1th a ~of Ilk dlsrobcd .... beau splrttual •• the pruent 
age DfKali Yuga Is maltt1ally an-

Occult phllo!IOphy, a .y~~t•m of ltnowlcd~ et11m-a.ted In eettct atnce 
nnmtnt a.m.tqWI)' and banded down to tnlttatC'S ·a..Scctcd for thefT 
1R:rcngth of clw'at1.er and purity of J>Wl>O"C,- ~·cd a <'Dml""'hauolcn 
of t.ru. fortts In nature quite dUJcrmt lrom--end In many caoca In ad
Vautt llt'-tb:>ec dcac1bcd by contcmpof'llt)' £W"Optan and Amcrltan .c:t
entl5ts.. 

Ottultba could deal not only ,,th lll~b unua~al ph}.,.jnaj phenom
ena as ·anu-l!niVI111tlanal ~ or macbtncs wblcb eould Oy bC')Iood 
the anu:.sphcrc: but with thr lnhtrent and P<l""<'rful capadtl•• oC tbr 



J34 ApJlelldlu< 
human sp1rll. llxlf capable of dCltlllfliDI( thee<: m&""ds of nat liD' fruan 
w!tllln or w!thout the human body. at w!ll. 

( 

Same< or !be nrwly rnlla<o\-.,ted wt.odom of the Ori=L already partly 
&mll!ar to the \\161. bad b«n krpt alive by we prtc.t. of Dynast!" Egypt. 
the magi orCbaldea •• .,~ J.,..,1a.b E:Meoc:e. Chri&U..n G~ and 
thlrd.....-ntury ..... PlatonlaU who annblnrd drnlwts or Orimtal mysli
dsm-wltbJud.co-<:h.r'lstlan ~But lhc bullt.ofwbatnow <1liDr om 
offhe £a8ULCJDOd ~ orfelnal. 

'The ~UD!d mastrno of thla Eaatc:ru arcana_,.., said to be a group of 
blghly ~ bdngs known "" ed~ ettdl~ -..1th beln,l( able "' 
C'OIDillWllcate with each otbc:r or with clloenl morula from dther In ...
out or a physical body. by telq>alhy or b)· ac:tual~Jl&ll<NJjzatlon. Otga· 
nJzLd Into auch ll«<"rl ooc:ldka u the c:;,., Wbur Brotlxtbood.. they 
had li.uJetlons that ~ d....nlxd M 'the ccn-tJoo of II:IOlUIA ID the 
oecrct. agrleils w1sc1am or th< put.· ~ u spltttu.Jil:acbas and In
~or mmkfnd, they"'""" hdd lO conaltute an lnmr gl:l\-nnmBlt of 
the world. 

SudJ adepts"""' mt!dltrd "'1th suprrbuman """'""" 0\'H' natutt. the 
ablluy to -llll3r or cllaalrd a body at wtU. ualnC bodlra u mere ~
nu-. om.,. adtpta ...,., aald to be able to tctnaln In the llcab """ ,._ 
spana a(ttmc. mostly In ecdudrd tctmlt.eln lhr Hlmala)-... Tibet. China. 
Egypt. Ld>anon, the mmcllonal Cerpal.blaM. the Junps of Yucatan. 
.,.-en In "'En!lla""'• mounU!n.o 111"<".0. 'appearing to wboms«•ru tbey -· To bem""' IIUCb a tearller, many 1"""-'IOUa 11\-ea wrtc d«m<:d a J'l'l'f'"'l· 
uis!l.--"lruWJ u en...ral hundred; aft<'l' whl<"h the adept. having 
~-rd pcrt'rct~on of body and aoul. could be()OIDr 'Immortal' and run.., 
accrsa to -.u knowledge· and to th< enure '&kaablc n:cord. • ar c:osmlc 
hlstDry. without the nerd for litbOriOt15 adt"ntlftc neacatdt. 

Rq>UD!d adqns In 1\ldor EnCJand ......., Ill: I M 7 be'-d<'d 
by l'letUY vm r.,., w. ddlancc 1n upboldlnC tlv RomiUl thollc Cbun:h 
(wblcb canonized blm In 19351. and ?'m · .,l'?tti!'JP. alchemist and 
m)'!ldc. Another fa.mous "master',.... the hl!otorical and lcgoentlary Compte 
de Saint Gcmu•ln. aupJXI'Cd tclnurnaf.lon or the £ngllah baron and 
phUogophor, Franchi 8ROD, uuylat (and pooslblt co·aut.hor or 
Sbakespca""'n tf!Xta), later play<r or a myaterlou. tole In thr New Wood. 
whose scvenreenth·<<OllllllY bod)·· bclk'\·td to be buried In WIJJlamsburg, 
VIrginia. was1uwccounUlbly miMing whell the ,-.... ~1 wu OJ>CIIcd. 

To pass on th< t<nets of th.la ancknt v.1.odam to maturl.ng humanity. 
the syg~.em requlrrd tha tl-r hum.ana be ehQaell by high a adepts to 

act as <-.:blcleo I'Dr trl,UlS1TIItt.lnfl the "Seem Dortrlnr. • One aueb lndl 
<1dual. ~to her own II«Dttnl, wu an arlstocmtlc Rusalanma.kh:n. 
Hekna PelnMla. fatb<:ted In Ekat.,1noslav In 1831 by an army colonel 
Peter'""' Hahn. wbose aneesto ... 1...:1 ectUrd In the Ro~ domalnB 
durfng the reign of C.tb<rlne the GneM. and whose motbu ....,5 • Rua
alan pl'lnc<'sa. delcxnd<'d d1recUy (rom Ryur1k. a Norx advcnlurer who 
foundrd the ftrsl of Rws.oiA 'a ruling bouacs. 

From chfk!hood, Hrlcna claimed to ha.-e II\~ almultJmeously In ,...., 
wadds. one plmllcal. th" other 6plrltual. In the IAtttt ~ claimed to 
ru-, been ..,..,mpanlrd by lm1mble COIUpU\Ioru1, and to bal.-. been 'con· 
taaeci' by a Tlbet>Ul ma,st<r, w'-> abe natnrd Koot Hooml. wbo told 1xr 
that when abc ,...._. tcad)• he would ap.-r to her In the 0....11. 

In b<:r autJ>bloiVapby. WTllt<n many ycara later, Hrkna .-mm that 
one nlgbt In Landon. v.'b<n llbc: .,,.. Ollxt,....., AU'OIIIn& by ~alocllg 

Hd=t P. l~tllkv II'""'.>'«'~.' 
N_.t. t.onilon In 18117 



0 
• 

f 

I 

• 
• 
• 

• 

• 

• 

• 
• . . 
• 
• 
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alllrd sptrl.ts. l'ttOfP'IlUd br u..- audknc.o u apca.klng In their~ living 
tOOC"" M- llilpmlslvr to Olcott -the fllnlhlot far Hek-na Bkwalloky·s 
t>mdlt the Eddya SUJMIOMd ~t.S autbmllcally ~d In Russian 
.,.,.munes who t"Ould c:onvn-ae with h~ In authenllc Ru•••m dlalect.o, 
..,.:1 pill)' far brr Annmlon 1\lnt$, whkh tht Edclya <"OUid not po$Slbly 
bJift !mown. 

Only",.....,. youngrr thon Madame Blavatsky. of wbom hr wrote. •tn 
the whole t'OW1Ie of my .,.rl~. I tlr\IU met 10 lnt<Te&tlng. and, I( 1 
_,.. say 11 ....ttl~ut affensc:. ecc:m!J1c a rharactor. • Olcott fouml Jn her a 
spiritual mastrr whoee dfona •• aplr1t....U.:SO, the warld "" would =p
pan far tht ~ of hla. life. •""""..,."1 hill fora:>er munrl!!Tlt pursuits. 
bct"OIDing • teeu>tAIIng ~arlan tn purswt of adc:p~Ab!p. 
~ tmpreued by Mlldame Bla•"&tsky'a own cxtnoardlnary ta1oo:nt4 as 

a"'"'""'" wbk:h be deecrlbed a tDCally dlfl'ntllc fram any Giber be had 
!DC(-"instead olbdng<OntroUed bJaplrlta 10 do thdr...uLI115 obe ..,ho 
senns to eanU'OI tlorm to do her "'d<'IOC" -olcott --.1 up with the 
~· lady to farm m ot<:ultlst .odtty Ill S... York City to •dllfu.oe 
i&rlonnAlloncooc:nnlng u- ...,.,,Ia,.. olnatUtt wbk:h.....,.., 80bunil
tar m Ute CbakkaDs and £&ypdana. but .,.., tot~ unil:nool11 by our 
axxkm world of -.-. • lie pcopcw~ that tlte JIOdcty .tudy tnc'SlQef~ 
- .prtmallo.m, "Ute OdJr Coree.· and tht un!ft.nal ether, ... Ull1ll 
lll;!tt. !'or ber part. Madame Blaval.tky..,. Ute ooct<"<y as a YdUc:Jc br 
lmp8rtlng to the wot1d th~ Andmt Wladam llhc be~d It.....,. bcr caU
tng to ~t - on lnstruroona fram brr boclkd and dfacm.......,... 
_, md 1lbrtan avatara 

1bu5 was m~red the "Tbcooophkal Sodrry, ,.,h...., dedared ob
jet~ was •m «>>lttt and ~ ltnowled&• o( tbr Ia,. .. "'ilkh gl>\'ttn the 
-·. Its rarly mcmbrra lnrluded n,.,.,.. Edbton, ln>Totoc of the 
~ bgbt bulb, and Ocneral Aboer Doubleday. aupJX*:d ot1glrunor 
olll>e ~me of baKball. Tbr tmn lhcooos>/lil. or ·dMnc Wisdom.- was 
~ to rd.,. to the strain of my>stlrnl aprtulaUau o01odoted with the 
1!4bala and the wrtttngsof MJch e>.uller octultJataaaAgrii'P'I. Pltnottllms. 
and Rl>ben Fludd. Olrou spoke o( -mctng the pubUc wind of tht"Oiogkal 
sttJIUI>tlllan and a !An'>e aubecr\1enee 10 lilt atTOgante of IK'Icnee: 

In the heart ofOotham, Blavataky and Olcotllm:d tol!"thcr In a Green· 
wt<h Wlagc !\llltc em tmng PIAtr ova the ent.rautt to wllkb presided the 
•ruffed head of a lioness. With Ita Bohrmlan almoephcre, the nat be
came llnown u '1be New YCn"k UunaKI')'. • a meeea for Kabal! .. ta. aplrll.:::"ts. pla(onlsta, ancl acek.ero alter the marvdoua. e haunt where WU
b Q.Judge, secttl.vy to the Soclrry, wrote of·amaz~ngrestaofmll!lk. 
Ulldteda of whlcll I wltnosaed In brood dll\·llgbt or In t;.ta:tlng ps-llgbl 

f111m 1875 to 1B78."1nto tbla llld,. Okoti·o o.Jatu...,a ob~J&e<l toiDDI/e ::;lllalntaln U1e appearanrt-of proprict)' for the oouplc. Olcou. Ute l'a1bu 
bur chDdren. havl.n& by tblo time bem di\"Orttd by bJa wife • 
~ two )'can Okoh ~tood 0\'et Blaval.tky u abe sat at bcr wrtdng 

• rbaln·smoldn&. to n>a~poec a llnem hundred·~ book conurln
~ 5Ulrt.IIJ:Je; tlteortes concem.fnl i.hc .--ofutlon of bumaniry and of rdl

al! of ...-hJrh abc daJmed wu eam-.yed 10 brr by dltttt ...tral D>U>
~ from her tna5t.,- In Tibet. A \"eri1ablc cocyclopedla o( O<'t'Uit 
l3in ciiBpJ.ylng a lapldaly <CJU~~~~MG o1 Engllah pt'Dk. ~u beyond 

"'micy'• ,_,.,. voaob\tlaly. It ..._ written eo ra.t. atcOf'dlng to Coltr 
: ~ that u thr pcogeo ~cut to tbellocr.""....,. unable to keep -= th=t. and 80 gDI Ute ord.,. ~. a \"'Oumc levj,..tlng In Us 

• but -....~>at random In 1 .. .,......U.Otlotl. Ute mon\DIOrlt\allala 



l3l Af'P"''dimi 
Um...Uod. 'A Maatcc key." u Ita aubtltlc lnfml. '10 the MV"o.:r!S of An
C'Irnt and Mod~m S<ten« a.nd Th~logy. • 

Olcott. COIWII><'fll <hal r.hC' book·· "'hlcb ~manU a 8plr1lual 
bdtrg. and C!hronl.clcs the human ~ t.hrough cona of karma--• In· 
oplrod utrally ar tclcpatlllcalty by hljlhJy C'\'OIIiod tuaatrra. daoo:rlbcd bow 
Bbov-..wcya I""' o.'UUid fly 0\"er the papcr unUI she ....Wd atop. "look out 
Into ltJ>'I<"' with thc \'a cant~ of the claln'O}'NU _,., 11bortcn. her vlak>n 
as t.lrou;gb ID look ar $(11!1ethlnC hdd lm"llllbk In the al:" ~><!fore bcr. and 
begin copying 00 bcr paper wturt obr ..,.,, • 

Tar doys afta thc pobllcadon of hils lllwdlnttn JB77. It b8d aold out 
tts linn edlllan. and tbrtt subsequent prinUnCII "~ (lllnc: wttbln tbc 
na1 baJ( year. Lercr dHcr1bc-d by occultl.ot Wanly P. Hall u "lbc tDDSt 
viol lll<:nuy CIOIDIJ'Ibutloft 11> thc modnn 'I.'Oitd.. • lbc book c:rutcd a wudd
-lnt""""- In tbc n<WI)· formrd ~hlco.l """"""art. Conr,.,pnr· 
ous of both 8dtntltle nwni&Usm and 0"' 'l.'n.laJtues of a ~ rcll
glau fnclpablc ciunltlng Cbr1stlan peopkaln ~- thc book wu dlhcr 
pDJotiod or~ by ortNxfax aienllal.rr and~ It also rng<n
dftoed -'1-dao:umenrod ... .,.nor BOM p1ag1.ar1am 10 wbldl Olcott re
pl!rd bf admitting thar Bl"''&t.Ay'a wrlllnjp clld conWJ\ ·atatgt: manbn" 
of c:U:adoruo fnm other autbora without gt..'lng crodlt. • but d•!mn! lhc 
art....-as DOL "'1!Ifular conadoua. p~ b«auae oM d.- tbo maiC
rl.al fnm 'tbo Aatral Ugbr.' a -taph)"11ic:al recanl 11'-allabl" ID aiL 

IU-ru-easc: In N<W Yorio:. and ~ !hal WdLa and Tibet,..,..., the 
true ..,ur<'('a and l'\"lK"rVOiriJ of tho bidden and lmnrBDOd.ol "'18dom, 
Bla"-ataky and Oklott ~ the suggesrlon of thdr &plrlt master, Ki>ot 
Homnl. ID IIIO<'C to lnclla, whrn:. In 1868 • ..:ccmpanl«< ~· rwo adbcr· 
enrs. they Kulcd. llnot In Bombay. and then In Adyar, """" Madras. 
taking t:Ner an old aumm<r ...uote oo tbe lncl1an Ottan. 
~ In the andmt ....ud<lm of thc subcontm.em. Madame ..on 

launched ltlto anothcr rnaa~,.., o.'lll'lt. b.....S. she eald, on tnrom:rallon 
d.lvulged 10 bcr by master Koot Hooml. tnronuarlon Whldl 'aPP""""d b<!· 
Core bcr a. WJ1tlng. plctu1'C11 • .Lnd S)'lllbot.. • lkgun In 1885. the work "''llS 
publhohcd In 1888 aa n. .. ~ Doctlfn.e. 110011 to ~><!come the blbk of 
lbeo."'PhY. offerin( to the WclRern mJnd M lnterprcmllan of tho &acl'l'd 
wrWnga of Uu: HJndus and lb<lr t>rcd~. •pa,.,..d on; .o:aJd Its •u · 
thor, "by !l"neratlon.t~ of seen from higher ealtcd bch""'" 

In "''D \'Olumea, totallng lllleet1 hundred psg""" the I>OOitc:Wmc:d to be 
ba:ood on lhe 'Sill!WUI of Dt:yan." a myet.r.rl<>ua aru:tart n:IJ&loua text. 
uak:nown In thc \\lest. The flnlt volume. ~Ia. deals "'itb tbr 
creation of the uruvenre; thr IO<'<'ODCI, Att.lhn:>pog<.-ne.sl&. d...W. w1th lhe 
h!SUlry of th.- CIU'th and the cvofutkln of humanity thro""-' a SUCttaolon 
of.....,.,."""'" .. 

To ~ and Olrott w ·arc=~ doctrlnr" conialncd the 'alpha 
and omeg. of unt\"'rrlaa ac:trn«, • and .,..... the keyst.one to .n k:nGwlcdge 
both anckn~ and modtrn "What ""' ~ 10 fXO'"".' '""""'- BlavaJall:)· 
·ts that. undcr1}1nl every 8J1Climt popuLar rclljJion ... ..., the oame andalt 
Olbdom-doctr:lnt, one and lderniea.l, pn>f• ned and pt'l1C11ocd by lhc lnl
tlaies cln..-ry counuy, who alone_.., aww. of Ita c:o:lat<ntt and lmpor-
t:;UI('('. · 

Ao analy2rd by 9ruc< J . <:ampbcllln bla Andmt W!scbn Reo-' the accret-'''""baaed on thn:c fttndA~ pdodplcs; Ill tbo ett.ot
ence of anr abaolmr R<:allly. tbo ID4nlte and ('rrrnal cawoc of .JI; (2) tho 
p:rtoclldty of the unl\...,_, Ita ~ and clloap~ In cycle. 
and (31 the l<kolirJ ar·.n Souls with tbo l,;nl\."CC"aa <>w:r Soul. and the 

• 

• 
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Appendix B 

SEEING IS BELIEVING 

from :Madame Blavalaky, and from bn- oue«uors In tb• Thcoeophl· 
cal Society, thr world wu to l"tffl\'r detailed dtiOCI'Iptloll.lt-p\UlXIrte<lly 
obtained datrwyantly or clalraucll.olly from lldcpta Or lroaa andrnt !101p
lUr<a-1l(the a\lbtlt makn.pofhu.man bclnp. at\lmala. plant to. and "'"en 
•tnarnn..te' obj«tto. aU of which tbeycla~d to be abk to..., w.rrvundod 
and 111lerpnlrtrated by "llrlda of fomulltYe f=••· · 

Sepam~clyand togiethtr Annie &aant and C. W. Lc~ot<r. both bJgl1ly 
am,pt dalrvayanta, =~to apell out In a ~m• of nmarkably lucid booko. 
and luttcleo the toneta of the060phy for tbok who could not p«r beyond 
tbtllm!t<d ll{l<'rtn•m a t 'normal" burmn cyetol&lu Toabanthclrvlsbm
•nd iafft' that ofRudolfS!dnrrand of Alex Podollnsky, with U1clr=!pcs 
lor~ "'P1CUI1Ufto-rtqulr<'a an uncl<'tSlandl.ng of tbe ph= or 
mctaphys!os of tbeaeoophy. Thla meMo wlsualtdug tbc bW1J11n aa 
brlntJ oom~ or""""" lntcorpcndra!Jn« bodJe. or "aheatluo, • each ~>ne 
Dlafe rdlned a• It apprmcl.matea • dl\'lnely guJd!n!! "Oipl\l'l<. • 

Thr ~ Ontst abtatha, known to tbeCOIOpblN .. MORadk. Buddhlr, 
and Causal, constitute • trtparltte ..g.rumt of tht whole. po6tulakd by 
aU the ~ nllg1ons as tbt <Mer~ of an taunort.1 bclng. 'lbr more 
~ mortalllheatluo, foUowtng grosao modo tbeli.lndu pattan. an 
deliCJ"tbcd aa merual, tut,..J, etht'rlc. and physical badlra. Tht.., 
~~':gran' bodits ..,. aem to fad• away at dt:atb, 00<" afuor tbe other, 
-:-·~.g the lmmonal U1o to ~ln<amate In anotha sn of '"mlllorlal" 
~at least untU tbtlr bearrr has bctwnr •'lk tnDUgb DDt to be 
vita! Into ORX'h a dy1n!l game. 
~le ror thla t.otdUI.ttuatlon t. "·hattbe G=kw canm '"l.et.bc. • 

~-tb(o ~ af • mer In the other world •'bftb caUK fargrtfuln.<ss af 
~so that the '"-'< oc!{. In ~ta<t With Ita four declcluous bodieto. 

tunnr&IOC' and largtly ~ .. of Ita dMnc and Immortal 
Jleure. And tb='a t.be rubl Claaut to tbe phyolral bodY ~ 



A m.n With chakras lltound him. 

7 

The s..... CI..W... (Fna 111r 0-dwlnl II. '-lbeobrr, Th•1brnl!qlb!Q! 
l'ubllablnll"""""· J9'l7l 

'''"' r.he ~J.mc or oubtl~ ~""l'ltY body which k«ps tb~ physical ooc ..,.. 
ge~r. Next In llnc»e to the~~ body t. the <Wral or emot.Dtal body. 
cleloc:ribcd a.a the •'d'llcl~ (or t'<oelfnland dalln:, ~ body In "ilk:b pleasure: 
and paJn arc anUpodal the om aura~'C. the olber rrpdlent. E,..,.. 
"""""rdlnocl and lntrll><t'MnltinC Ia llte next human sheath. or rnmtal 
body. cle9crllxd by ~phiat. .. ..,.,.tlnl( ol -.w:b 5tu.lf"" ~ 
......, madr an.· the mro!wn far thougj:lt up plcturee. By JDC.Ulll or tlll!l 
quatta1n oi bodl<s. the 6plr1nW tblnl<rr. or rul pe....., cau. ac:cord.lJU! 
to !Mosoph!!its. operate In lhls ph)'Sical -· hia thought pt'OdudJ>g ...,.,..CW! whlclt Pf'Oduc:es (.,.,.., wblch In tum"""'" the body. '\\'en: tt 
not far the tnt..........., a( tbcat ln1e~ boclla, ay ~ 

• 



H4 Appm'm 
The Cunctlon oftru, ethmc body. tn o-piJJeaJ krms. Is not only to 

hold and c::ontt(ll growth. keep ~ true ah.a~ of the body when It I& 
InJured or me<b n:plllr. bUl to 1\J.ocUon abo as a COJllloedJng Unk ..ttb 
the nett·ftner body. "motional (or aiOiral) body, and through It lo thc 
mind 3l\d ego of the pcracm. the ~thct1c body'a cllalaulonl:l1ng the Unk 
bet .. = pbyJdaol and "'IJlC'll'bylllcal m~ Imp..,.. an thc pb)-'1<1· 
eal body <"OtD!ng from without arc <'OIM')'t'd b)• vtbradons of pr-ana 3s 
modon on ~ plryslall plane, u ftnOdon ..- ..,,UIAtlon In the Da1. liner 
aRra1 body. IUid u pe~c:qxiOit 111 the edii-Bno:r mcmal body. 

Whm a lhoul!ht or pcnxptlDn .....- the throa.t. to ughllen with self
_,....,,..,. .... or the •omocb to 'link •'lth dlamay. U... <:mDtlonal vi · 
br-atlans In thc ....... body c::oaDe<:l tluougb the c1ba1c: cbalaa.s to the 
J>b)'Skal glands and t>n"Ve cnuo:rs. '"'-lldng In pllY*ai....._.Uon. l.lka:
-..t.e. the dhcrlot daublc can be fohod<td or damaged b)• noxlaua 'utral' 
cmoliao$ .ucb as anger or j<:alous)·. Thc: dhcrlc aJao bemmes eoparatec1 
from tbe physical body bJ death. a<'ddcnt. IUJCathcal&. or bypnou.m. 
tbougb a. mre.d 15 aid to ClOWI«t 11 firmly to thc pbysk:al body until thc 
acwaJ mamem of ckmlae. 

Elbrrl<o waucr. aa ckac:rtbcd by ~18. thoui)l111-.151ble 111 ardl 
aaJY ~. Ill .mJ.I <ansldc...O JIW"'Iy phyalcal. lllld can thcn:f""' be af
~ by beaJ: and eold. or by powcriu1 acld.l. Being aubJect to dm&llka
tlao. ~ tnatter ean alao rdlect u,tlt ao that It can bewme •ialbk. 
affect a pboto!lraphlc plat<. and «en be tanj!lblr • .ay theoeophll!bo.. In 
per!!<lft$ wbo haw lost a pbyskalllmb. but ean 8dll fm patn v.-bc:n: thc 
Hmb llilould be. dalrvoyanta - the clb•rlr counterpart sUII pcnlallng. 
I:!Dldl as Klrllan pbotqp"apby mow. thc ~ ctbo:rk outliru: when: a 
~ ba5 been rut from a Uvln( lui" 

Amatdlng tott-adbeat<T. many human betn4& IU'"e~ with ether~< 
Wslon.. ilOd almost "'""Y""" can d<"Vrlop lt. Full and r:oolr<llle<l polll!lra
skm of etbcrtc atg)lt Ia deacribed aa cotabllng man to <ICC t1uoug11 pby&l
eal matter: a brick wall b.u Ul~ c:oruobltettty or a UgllliDIBt, the contenbJ 
nf a closed !Jax <an be oeatratd)' dea<Ttbed, and a aealed letter ,_d. 
W1th a Uttlc pructtrc:. aaya ~dlxat<r, It 16 poa&lbk to fiJul a apeclflc 
pa••age Ina cloeed book. R.:markllble peycblc.. <1Uch as t.h~ p&lnlcr lngo 
S.."ann, ru....., <!lrectlnly ck'monotrated thll a.blU~ tn controlled experl
mcnta at Slllnford Rnetlrch lnatl!Ute In Callfomta. 

Wben the faculty or cthcl1c sljlht Ia porl'tc:tly dcvdoped. It Is com· 
pletely controllabk, ""Y thcodiOphlliL& and """ b• UM!d or nol. al will. 
making It as eaay to chan~ from ordinary to et.h•l1• vlalon aa to alter thr 
foetts of thc eyes- tbc change being In rnllty a fo<!uslng or the con· 
ildoWiness or the tnner. or -...,a~· atlf. 

With etbet1c:-.1slon. th< earth b<:<lom.oa liOmL'wl'la.t tr&napu'Cll1.80 that 
cthet1c: eyes can liCe IntO II t.o a oonatlkrablr depth, DILJCb aa througb 
fairly c:kar water. A erea~ bwTooltnA tould be aeen. ora Ydn of <0&1 or 
-.a! could be dlsUngulshed. If not 100 Car bdow the s~ Etberic 
sf4ln *~so~ .,..'eral entirely acw c:olara In the ethcr1r band. quJtr 
d!ifernu from. and nv>n: epknd.ld tban. tbOK In the spccttum aa .,.. 
knowiL 

With ~rlr •igbt. thr ph)'lllc:al bod!"" of men and •"'-Ia bemmt.ln 
the maJn. t:r'IUWp&ll:nt.. "" that the - ol tbc: tntc:mal organa can be 
aem. and to oamr cru:nt ~for c1Jaa.oco, 

Eft:n ~ extraordinary Ia thc ~phl&ta" cl.alm tbat etbe1c sght 
am.IDIJao •'Iaibie to oc-nalth-... many oth<r ·o:nms.e.· with <!1b<rlc bodlt:s. 
sud> u r.ho!it frequerulng thr lcJwn- Cll'drn of na""" op1rt1a. Whu!ll1g 

p 
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Astlal bodlea""' ...,.... to be a-an.parmt. 110 thq• DliiU no aladmno. 

Aamol.agbt Is said to dlflrrfrom ciJ>er'lefllgbt In lbal1tls a;ore exttndcd, 
four-dlm<:nlstonaJ. .., that an object Is !OC<:D fro111 all eldao Ill once, t:Vn)' 
panlclr In the Interior a! -a solid bdng" as plainly opm to •Xw-as the 
omaldc, fr.., from ~ dllltoitloo of pcnspcctl\'l' A rock O«n with asraJ 
stglu •auld be no mere waa d •tonoe. the wbok ofb ph)'I6Cal manrr 
l>dn& \Uible lnotead of JUllt-a \n)' cnalJ part of Ita DIJUor .mJI, 
~ vi!Jitora to the utral wodd an: warned !bey may 6nd It 

dlllkrult to uudcretand what !hey """ 6<'Cing. C$pcdaiJy u the enU, 
aattaJ body Is enda..Td with pu cepd<ln. "" that one may pcrccm. wUh 
any part ol the~ In MY dilution 

Lcadbeatcr cle!ocrlbc!s lnhablunta of ~ &8tral j:Qnc u ba•'lng the 
powud changtn,gthdrfi>rms.wlth protean rapldlly, 1IDd o(•eutfngprac 
tk:ally unlimited glamour 01>'" tho~~e wttb wbom the)• chaoM 1o oport. • 

Conununlca:tlon In the aalral ....,rid, u ddiO'!bcd by ltlllnbahl.lanls. Is 
not by thought 1:1'8naf<'t'eJX'e. but by fi>nnn!a~cd u-.gbl--hall'a<ay be 
tMal ~.and thr cont!l'ete apeedl dthe ph)"llkaa.....nd. 
It istberd<ll'l! ~-uys ~. -sllaWy to fotmulalc the ~t 
lnlnworda, forwh.leb two partlc:a DlWil ba'" a comman language. Other 
tnwelont •peak of purctly nan-... crbal rommunleatl<m as c>·cn more c!Tce 
tlvc. 

A pramlnatt ebatactcrisdr of the astral plane. as dclK'rlbcd by thoooo 
who can r<Uln a tn<1J~Qrl' of lt. Is tbe """" wttb wi1Jcb two o( the dcnaca! 
of the -.a! bocllcs can pass through each otha. Pr<lpk on the utral 
plane .s--rthe passlt~& through""" anotha COMtanlly. """"11 ""through 
'llud' utra1 objc:cta. 
tea~ say11 that on the utra1 plane oor IW!VU'to\lebca' the aur 

""'e of .nythlng; coe doc:a tmt feel hot ot cold; but an cam1ng Into con 
t:ac:l wllb the lntapcn<lnlllng toul>stancc one would be mMC!Du5 o( a 
dlfl'c:rmt nate of vlhrallon. which might be pi~11.81Jlt or unpka8&Dt. SUmu • 
1a.tkJM or depmsstng. 

To the astral body th< dm·all rock affe:111 no lrnpcdlmrnt to tDQ\..,· 
Dll!llt; 1'ruly QIX may leap from the highest clliT. ~ Into a 1'3lllnC 
volcano. lllnlc.lntn the dcqlcst ab)-. • As part a! the tit1'lll """"""Y the:re 
are aid to be matmallzatiaas d thr put. with a 11\.'lng photllgtapblc 
...,...scnr111don a! all that has bappmed. rcO.-<ted from a hlgltcr plaruo. 
The fuJJ l'ttOttb of lbr past, say occ:ullt&t... are aetu.ally on a blgber le:vd 
and arc: only lmpcrl«tly rdkctcd on t1x aarral p&a-. ~trd and 
dlslort...:t aa n:il«tlonnl on a rulllcd .urf'att d •'ala. 

Suddmly~r...,bcw!!c,<i bum.ona on thea.erral plane an: .aid ta be likd)• 
toBnd a Damean ..,.nery peopled by thegbuotaofthe:de:ad. the astra11y 
tm\odlng badJes of akep<T!I. a world of DlltlU'e ISplrlts. and a confi•slon of 
the a.etrally materlallled thaught·form.s ai both sane and abnratcd bu 
manto. 
·A-r to tbe .utral ~· uyst~ta. "WWll be Jmpr ,., by 

the rea•dnto tldr of dnncrmo! CMCI~. evn'IIW!rl1ng ...-ound blm. mc:n 
ac:t.n,g o!Un, >"' al1o.'ftya rrt!rlng befo"" a.ddcrmln<d dTort of the will. and 
hr will m••:r,..,l at tbr n1orn.wus anny of entities ,..,.,porar1lv called out o( 
tbl.s O<UJ\ Into ~tc ddst<n<r by the thoughr. and fttl.IQP<>fman. 
'llllethcr fOOd or <'11. HOSt$ oC thaD am""""' tbRab:ningly. but rctam or 
di$Sip».te barmlcwely when baldly laced: 

lbctor 'laae" de:mcntAta ~to be dlatlugut.ll...:t from v.i>At oc:cultlsu 
call tnle clcmentala, those couat.rJng of the four e.lemenr.o of Jlrr, !Olr 

-· and earth. "'i:Jich they dcac:rtbc as fi>rmtng a hlcrarclly af naturr 
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~ tbc ~!>wet one. with t>nly ethn'lc bod.lte. the blg1xr ona wltb 
11.,tral ..nd mmtal bodlu. '"P"""'"Ic far the mnstructlan af forms to 
11:1<' mtneral. vrg..table. animal and human ,...alim. tr.ns!atlna vital e.n
~es IntO plan !a. and vitAl enctglu luto tbe cc.U. Clf anlmak 

Amnwla are saki by ~to ..,..-aD ~ d the _. 
~ etb<rlc, and aatnll. but as yet only~ egos of 
tn<tMdualiiY, Plants, leu de:\ -doped than anl:mala and hUJDa11S, are ll8ld 
ta ~>&>-..,only phylllcaland ~>eric boci!H, thdr utral orernollon-.1 bodlu 
bttnganlv ~ e>olvcd. 1\> n.....,rand repnxluee. sayal.e8dbeater. planltl 
must baftlbe 1151ra!llroulibt to them by ln5c:cttl. birds. and na~ spt.r-
115 

/lmm•'• wtth ¥tral bodlrs appe.rmtly smy only a short Umr tlll tbc 
..,tr.U plane. thcTaSlmajarlty. <'""'Pt forccrt.~n damestle pcta. not liav
~ yrl fUlly 'lndt>.1duallud. • Whr:n an animal dktl. aoconllng to thco<oo
pbl!tao the ""'""die-wb!ch baa hem manlleatlng throu_. It lloo."3 
tack JntO the llillmal 'group-"""1)' W~ It~. bearing with It sucll 
ow:loaocc:wnt or czpe:r".rnec as hu be<n an:aJncd dudnll,. ~llk. 
t.e;ulbcacte:r. to .u tmr-~ anth'lvllltttlonlst plea. llllc that of his 
<CntemparaJyvltolomlllt Bern lOrd Shaw,lt\lllnlalna mat the: uu.l pl&nc Is 
lllled with thc o.brlcklng tcrrlJI.cd fl>l'tnS of:mllllan& a( omfmala butcborcd 
ln. abtught•rhoust-a or kiUcd far ·.aenrc· or far 'apart.· Sl!llw qwppcd 
that wbm he clled hc would be "foolowed not by ttXRD'I!Ing <>Oath.,. but 
by henls a{ axm. sbttp. towlne:. Ootob a{ poul11'y and a a.mall travdJna 
aquartum or llv~ flsb. all .....anng wbltr oca.rv.,. to honor of lbe man who 
prlis!Hod ralhu than ""' 1m renaw er-turm: 

The. urraJ world of the Uxosophlot. ..n around ua. aboo-e, bdow. wtlhln. 
but tntane~ble, they •y-llDmlally tmprr<epllblr to the phyWaU body 
that lwj• ..... us Jxocauae our ab.-..tc.l parlldea .,.., tao lltON to vibrate 
under the action of uual ml!!tkr.l 

What motlvilles the aatral body to aensellon and th11s to aciJan In the 
pbyaical world Is-what occultist.a caU the ._nW' body. nu. body Is 
oren by elalrYD)'antll aa altoa ovald. Its matter I1Dl """"'Y dlaaibutcd 
~t the qg.but partly gat.hm:d ~ dmaelywltbln thr ph}"Siral 
!rmne. V.'bcn thought ....... from tlx tblnltu at:r1l« thla nx-ntaJ body, 
tbe VIbrations te:nd to ~ommunlcate to the ... trat. rtbcrlc. and pbyslcal 
mat:trr 1n Wll\'eS, u a be:U CQliDIIUrdcRita to the aurround.lng atr. 

By 111t'ai>B of this quatrain of bod~olcal. cih<:r1<-. asu-at. and 
-.uai-thc .plr1Nallhlnl<cr, the n:al ~ e:an. acmrdtng to the .an-
-.n lndlan pbQoeopby Ito whlt:b t.hCO!IOpby Ia rooted) apcnue to the 
-.!do( the: pby5lcal. hla thought produclnge:mollon lnaldnd of"qw<n· 
twn of ncUon. ·which produces !otte, v.•hlch In tum moveo the body. Ab 
Lradbeatct and Beu.nt lntcrpn!~ thr matte:r, "'""' It .not lor the lnter
anian of tM8c tntapcnctrat!ng bociJa til= would be no means !or ex· 

• \bdo:rn ""'--l'<n ma!IJIAln that Julll • OJI IIWOiuctum ot lllin ~ lhe bu 
_,bod) ln>m bofn6a<UptHRztd by,_,......,.., 110a ....tJ c:an-J ot·a~r 
lill)"tT of plm.lraJ atoms. clqfltrly ""''V~u. muth compft'~enf.• ad" ~ ll brm'trT to 
IUTW<Wiid ~UlDvi!IJI bt ettht:rdlrrrtlm ~Wft'll thr Ulr!IJ Jmd lhe hal(~phy!JI 
l'III ethn1c: body 1ble -b '- said to b< lntc:nd<d .. • pruln:t!on by ,.,..,.. t 
- ....,..mn. opalk>R CJt c:IJGIPli.UIIaotlan t.m.-. tho a!Rnll lll1d I,.. pl:yol 

a! """"' Ol.h""""" ~ ........... - "'~"""' tht- ....... 
~ liaJ --lbc --o( IIDtodtvhlul~ opt:ndlnjt (111 the pl:y .. 
c=atplanr, U 14HU11l ~C'IW'h-8et'k 1D en~(~ tJuu nlefl orWOIIiftl. C&l Utt: 
l!lly8bJ plan• <urwot """' wltlo, lbJs a1A>n11e lib!tld .,.....,., they eay, ..,. a aafr 
KUIIrd •!!AU•t emo!lolllll ahodt. ..:bk·h l"t!llld ~ tbml .,..d ..,UllhM' bttft b< 
rQnr .IOitia I,._ 
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aU11g pb)'Oilcal aellon and r.....w ..... ly. no rol1tlo<c!tkm l:xt.....,.. ~ 
on the pbyskal bod)• and thdr perceptkm by the mmlal body aa In 
ancstbcala. 

Nat COO!le& the a1umvlrau of cruly "aplrlo&AI" bociln, CIIUM!. Auddhlc, 
and Monadic:: lnnnortal vnt.UIU for the 'I' of the being. 
~ •c:ausar body. Ibm and mc»l t"Uily O\'..slable ol the lrlo. Is de· 

5"'11.,., by theosophlsta as a •~bo.....- kind of 'bank l!lttOUtlt'-l'ar 
the toQJJry of man'a C'l£PC'I1ertcr In varlawo lntanwlklo&. Ills <GDiildcttcl 
lbe c:auae of aD the dl'e<U that manif.,.t on the p~ l:xl"'"" 115 think
Ing dlrec'IJy motn .. ka the mental body, wtudt In turn afl'ecta the uttal. 
the~. and tbr phyakal. h too Ia 1 c pt ••nlal u owld,IIUITOUDdlng 
tbc: l'bY*&l body and dtl<:ftdlnC about dg)u«n lncba l:xy1lDd lt. • mere 
film. jwlt ...tfldcot to hold 11*11 IO&<'Ihcr and mallz far a znncamadng 
<=liJ'. Vlbcalbls arou.ed In tbla ...-! body ....., aid to maulf..t: as 
mlors o!thr- drlkatr h ..... "beautlfully l:xyaod all C'<Jilttplion.' In 
thr &pllttu.ally cl<wJop«<. It ~ • glorlous lrldaccntfllm Oiled •11h 
Jo\-cl)· c:olors, I)'JlllYina bl&t>cr fonDa ol """'· dn·otlon. and asplnldan5 
tmrnrd the dMne. 11 Ia A1ao ~ Ul:xtni Oiled v.1tb '11>1ng lin:" clnnvo 
from a still ~planr-lbe Bo•clc!htc-,.,1th wbldlltappnrs m bcam
occted bY. qutvettna tbn:ad o( bt1lbanl. !Jtbt. 

Wh<:n:aa In the ·cau.~· plane one ~adl\1nc ~In 
all human be!np, In tbe "Buddhk' tbe "I' .. no locJ#r 8ft'D as~ 
from tile '"you. • as If all"ouc but I<&\...,. on alllnt)e g1Dr1aus trr:r. Finally 
tbe "n><madle' •heath Ia "-'>'!bed aa ·p~ &petit.· ~ted. llkr the 
"Buddhlc,• wllh att<llnl:uena fM -~~ tboee accaelblc to not'lllal bu· 
man~ 

'Thoughts generated by thr cautal bod)• can ba"" a life at t.bdr CIWil, 

called by """''H ... 'thought fonne. • U'IOUghl. lbey •Y· .,...,. ....., m 
\1bt'alklns In the matter of the ment31 body. wbkb throw1l olf a vlbrat!n;! 
portion of I!.Sclf shaped by the ruuune or the •1bnstlooa-IJ11.u:b u line 
part1cles laid on a dlllk """ thrown Into a (Orlll wl101 the c1l.ok Ill made to 
vlbl'ate to a nms\c:al note. 'lbla thrown-ol1 menllllll'llltter Ia ao.ld to gather 
from the aum>uodlna atmo8phcre "clcmcnbl.l caec:•= of the mental 
wodd, • thus becoming a tcmpc!I'IUT 'UWig" entity or lnl<M<' actb1!¥ ani· 
matl'<l by tbc ld<& that &~n•raled t1. Elemental ~e Ia d~ a.s a 
""""""'Rllli·lotelllgcnt life <!nn-gy all amund ua, vtvlfytog matter of tbe 
mental plane. wblcb readUy rcepon<b to the~~~~,_ afbuman tbo<lgb.t. 
Tballawby DCftlltlats aarnd.lmre calllbougbt ram•• 'arUlldal elementats· 
tr> dl8dngubb them front Mtune splrtt.a made o( th• ekmcnta of fire. alr. 
water and canb. 

An}On< who can ·tm~e: •Y I he lb.....,pbial.o. baa the J>C7"'U to 
crea.t.e tbougbt fonruo that pnt~~.U and can be "'8Y powerful-'good' 
tbrlug)n forms P"'T"'tllllllng u ~ bmcll=ll P""',., ~ aw:s as 
maldlamt demon.a. ibougbt fcnna ~ oald to l:x \'Iaibie to a hypn<>IDied 
pemoo. who can liCC and fod them 1\a aruaal objrtta: they ca.o al"" l:x 
P"!lecud onto a pkcc of blank papn- or a 111m. 

Acxordlog to O«'Uillato, nuny thought forms. tbe reaul.t of popular 
fancy."""" aRilll-pnmanmtc:slatcn~ lun1J>&coal<&c:ed from the Prod· 
UdS oltbe lmaglnaHao of rounti ... IDdh1duala. Man. tbcy oa.y. Ia oon· 
tlnually peopltng "P"ee with a world oilua own, ~ with w., oil'· 
5pl'lng O{IWII'and<$. --.1m~ and paalon.o. a rul"l'eeU. wblc:b 
reaeb upoa a ...,.tm< or nenoua p<n00 In proportlc>n to Ita~ 
Intensity. 

eo.w.ct wllh tbe umol world. aays Lcadbcater. baa a saluta!)' <:ffioct 
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'The moment. aya ~. tnduceo ·wlbeantblr ec"'UUII)'.lben lrlll1quil
ltv. 

• Setu,.-to analyzr 1M tJCU'aordlnaty pb~noJtld>8. of out-ofbody tra."el. 
Maruvr arg:mlzed h.le own ~ lnaUtut~ oo a bundnd·ao"e !ann 
llC!IT Vlrglnla's 81~ Ridge Mount&tna. wht~ b~ dn""loped a alablc of 
ama~m..,. "explm'nw· ..mo. undrr all1ctly <CClllOIIed c:anclt«cma. ~ 
tbdr ~==· cxplonuiona. 

But. ~·dint ofr<'l"'dtloll. M......,., and h.l.cxplotcnt tiXOWJ~ whole 
,_ ....ruls of otb<r bdllp. of a 1.- mat<:rl;oJ mat1.<r tb.m tilt pbyskal. 
uaua11y ~ .m._ and """"dhkal bcln,toJ. wtlh 1rl1I>ID l!of<lru'oe found 
be could _,.._ wtlh a nom'Ubel fGnD of mmDPmnl1arl. ·a quan
tum Jump beyond a bllldn( DI0\1ng color pkn"" dlrttt. iwowu.rxp<rl
enee and/~ IJl:lmL'dlatt knowlnC a--an.m!u.d Cram one tntdllgmt enrrgy 
5)'llkm and rcttl.-..1 bJ IUIOlhor: 

All of Manroe'a and h.!. c:xplorcnt' cam.ac:u ....., dncrlbecl u bcncw
lmx. and tllc ~ ~·~loped ... .....Wt of cbdr 1<ide
ranglng cxploratt.ana makeol for a 1t10re ch«rlul l'utluT, ck<old ol the 
~ bclla CGI>I!(K~ by ckrial. a ....._ In •-bleb. oth<T mittie& 
ar.: lcningarul annpaMion.a~. and In "111<-h all ~are~'ftliUally..-~ 
as lh<y ~lop and hnpt me spiritually t.brougb a ....te& of IDcarna1lotu 
In UWo eanbJy ocbooJ of Vt:JY hanllcnocb. 

Ben: wn 15 the magical world or lmmorul splri .. d6CJ'Ibed by 
Blimnalty. &sam. rt oL. •'1111dalln& the &n<'kn.t SM-rt Dadrfrtoo. a watld 
In wh.lch. u Mon...,. pwa it. 

we a&n....,..tc tlmr-- wish or the D«d a.a... mwapiD( ADd iDDdJ
IY!ng'wtlhln the pnoccpt ha<lf We can creak malttt from olh.,.-~ 
paru!I'11S. or change thttotructure tb<reo( to any ~gree ~~,lildudlog 
"""""""" m ~ farm. We can crea1e. <Db.ancr, "lkr, tnudW..k. or 
........ueate ""Y ~t within the Cllt!rg)' nelda or OUT.~ .. We can 
i.nln.Sfcmn any suc:b <nel'J!.'' tlelda 01:1e Into oU\other or otbem exoopt for 
that whlc:b we .....,_ But ...., cannot ..-rate or comprdw:ld our pdmc en
<''1:.\' until we....., complete. 

> 
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To vallda"' Lb!s appamtl lllllln oJ fan<:)• h.u taken thr dettrm~ned 
dl'orta or an EngltAh phym<tai Or. S""pben M. PnUUpe. author!oy tn par 
title phyal.cs. equipped with all ~ requt.lu d<~s from .-..cognized 
aQdcmJ...-. B.A. and M.A. tn ~I pbyska frQm Cambridge Uni
\'rtSity: a M.Sc. from Cap<' TO\\'h Unl\'et'llly: and a Pb.D. In pan1clc pbysks 
!tum the U~oy of Califonlla. 

In ln. rmmrly pmducrcl £lrtm -.-y ,_..pdon of Qu<ub Phnlll"> 
~ and vtndlcat"o ~ .o.maz!n,g c:laJma of~ theoeopbk:al eouplr 
Carefully douuncntt"d. darty Wu.olnlled, and atrld.lv -..~~&.his book 
aualyzrs. on the bam of moc1nn ~dtal J>hYalc*. ~ c:xttaordln.an
clalr<'0)'11Dl taknbJ of l.cadbnter and Bc..u. · 

lnru 1895wbm Leadbeater llrM cllr«ud ln. oWnvyam Wdan upon 
~ atoms of ~ chrmfcel elocmro1a . ....,.. Joined by Annie Bcsant tn 
wbnoras ro 1x'c'CIIDt' a long aer1t• ctl ~ttons. la&Ung on and olf fur 
thlrt)•-cJGbt years. In llxlr '--k they WU'C aided by a collcagu~ C. 
JlnarajadaM. laur prcsldmt ctl ~ Tbeoeopblcal Sodroy. wbo acted u 
~ dlu1DI the expcrlmmt&l ooalona. while their friend and fd].,.. 

Mille ll<Mm Olld Chor!<o W. 1.....n-In 11100 ""'"' 1nry """bolla fifty 1hrcr 

tbeo110pbls~ Sir WUUam Crookh, tJx renowned cl=ni&t tUld lmwtlm' of 
~forerunner or wlat today t. tbt Lelevlalon tube, pi"0\1ded ~ 
of clcmc:nUI 

Starting "1th the llg11ter elcnJC'U'-• hydtol\m. oxyg<.u. IUld mtrogen. 
the ~ gractu.11Jy exu-ndC'd thdr lldd to <OVer ..n tbOK lmo\1.n 
at the tt=. plw <Se\..,...1 others. u yet undl-.overed by aclen«. They 
also anatyt.ed " number or oypkal lnorgani<' ami orpnlc compounds. 
depleting them In admirably anthc:llc detail. 

Often sitting ,_,..lcggrd on a "ll"'itb a pad In bcr lap. hank Bcsant 
""'-l-d skrtd1, wblJr U,adbe&..,.,l)1nJ1 prone unck:r thr r:aiJ:IIoonl:lolls of a 
~ would ruualizl< tbc tn•trior ol hla aiDID.I. 

When liOmc of the ra= dnnrnla """"" loaattd b- blm In a muacum. 
~ ..-m found It uru>«'t.azy to aany out bls dttaJJed claln-oy· 
ant enmlnadon o( the ekment ln altu tn tbe mu.acum. Ont_.e he bad 
~ the pew' don ol the ·~o. be CGU.Id llod It ag;oln later by 

ilf1><ndl. c lS3 
~ ib< muJOCUm In a "mmre oub\le than phy1Nnl bocty.• )rt stlJl be 
sbl<' to dlct.ate b1o obeervatlcna to Jlnanljtldaaa. 

1n bJ5 /nne Ufr. U,adbeat.,-d~ bow "etbcrk ll#bt" .....,_be u-.1 
tor....,gn!ftdiUon. "Tbe mc:tllDCI Ia to 'IJ'an.lerlmprctWnr•• from lbeC'!.Ikrlc 
-ur.-oftbc retlna dlrort to tl1r elhl:l'lt bntn: tbc attent!Go l~rCX'U!Ied tn 
em• or JIIOI'<' ctbrrlc parttclao, and thus 1a obtained a ..amu..rtoy of ,...., 
be~ tb< orpn t'2lljlloyed and - mtnut< objed be:!ng ~cl.· 

9v 1907 """"' s:txty ekmrnt.s had been analyud ... 1lb vanool.loo5 be
~ .n.,ed In D<01l. argon. layplon. ltCDOOl. IUld plallnum. abow1og. as 
~ dn'clopc<l. that wlat the th~ were scdng ....,n: leOtOpelt
tbe same ekm<nt but with a dllferentalOJD)t' ~t-the a~.....,... of 
..-bid> ....,. not Jrl posrulattd. Only In 11113. lh"< years after lbdr pub
Jb,b£d ,..,suits. -• the name lsolopr flnlt ~-.:n to a.o atom dllfmng In 
-ttumlS5 bukelement. Neca (at~ •~t20l and a ...nent ,..... . 
neoo Ia- 'll'<tgbt 221 wen: dtKrlbed In The 1beoeopb1st silt~ 
l>d<>re F'redietkk Soddy lntmducftl the t'Ol1ffJ't al18otopes to aden<:<. 

No 1I><'DJbcts of~ ac:lmUft<o COIJIIDUDII)'.....,... obliged 10 admit. fhnr 
_ no >C'IomUIIc reason In 1908 ror • .,...una • occond varlrt)· ol,.., 
.md no .-.uthly putpoee In labr1aottng lt. 
That- )'Par the ..... W...pbiau publlalvd thrlr lnt.acstlng dis

eof'f!!fY that thnr _... nucleona ol two type10. protona and .......uuns. 
1hta "WaS thrc< yean belor< the nuckar mcdcl wu .,.., pl'<lpOS<d. and 
......,'Y foW' ye.us before the nnrtrcn wu actu.ally ~-cred 
~ 19091.eacllx:ato:< and Bc:ant bad IJiudled twenty man: elcmcn1s. 

tndudlng what they c&llrd Ul!nium, only eecogn.lzed by admtt as j>[ODll<'" 
tb!wn In 1945. By 1932 they hMI d<AOCI1bed el<mrnts 87 and 91 •ubec:
qurney r~d ., u1al1ne and protoactinium. 

l'o appreciate !.be dlfllcultleo In n:ladng tbla J'ei!Careh to the ton<=· 
panuy !it3te of""'""""· "")'11 £. Leater Smith. O.Sc .. F.R.S .• ..vbo "'1'01< 
the lntmdu<rtlan 10 PhUllpo·a book. II Ia ou.ffic:tetll to COllfildc:r bydrogl:n. 
·ta etmn as '!l«<l' by t.s.P C'Onlatnftl <tgbte<n ol what U,adbeat.er and 
~~ called u/Hmare phy!llt:al OIOITI$. grouped Into lllx apben:a or Utree 
aplen-. spbucs lbnt eppeartd to be II.I'MII'I,!!ed at tbe COmet'$ r>f lnlerlao
tng tclangles. • No oubatomlt piU'tlclt~. aaya Smllb, were known th~n-<>r 
Indeed an! known now-e!JI)lteen or whlcb ~ makr up the greater 
part of a h}'dl'Qgtn aton1, possibly Ita nucleus. 

As 1/hiJIJpo tells the •tory. om dRy he waa browotng In a bookabop In 
140 .A:ugelca, "'here "by eban.,· be saw and boul(bt a a>py of :m old 
thoo!lopllkal book. Klhgslatld's l't•JISIC• ojtlv: S«ret Doctrine. whkb ron· 
l&lucd a trw of tho Occult Chemat'1/ dl..,...,... l3adt Jn England I'WWP" 
found. copy of the third edition or o.a.u Clw!m!olry. and .... be puts lt. 
Wila b~. The first polrucr to • ~I• rccondllatlan b<!twecn what 
tbe Ibm~ ~ and what IXIOCkrn ph}-akl .,.,.,...,del. aay5 
l'lull!po, came wbm quarlls "''eft llrai postulated. requlrlng aubdivl.llan 
of the protrm Into thrc< bound quarb. But the IMoaopblsts bftd turtbu 
IIUbdMdcd thdr Ill om& Into a1Jr amallor unhs C'CIIUl<C1.cd by a "\...y thin 
lbr ofllglnftl fortt." ~ Phllllpa polnlo out. ·a.-tween thrc< and dgbttto 
then stfiJ renalned a factor of olx 10 be brtdgftl. • 

Snmh ~ tbst tblo unallolioct.o&y a talc ol afta1n lnvolv'ed Pbllllps 
In some abottruo< -lhemadtal cakular:ton&. whlthl«< the partkk pbysl 
dst llnally 10 OU£gtst ltult quarka ana.~ ~ nabcllvlalbl~. ead1lnln thn:< 
~ new panJcles to .. 'hkh br 1f1VC the r1a1De of cm><gui16. If his 
lhnlry......., aceeptftl. ~ numbrr al ultunatr pu1kks pu prou:at .......td 
be lrlpled to nine, &UI llJiowlnC fer • factor ol ""'· The majOI' break· 
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l.brougl1 madc by l'b!llJp8 wa" ID molll;c that Uoc theoaopblsllo' dtagram 
of a hydrog<:n atom I'<'J"'<'IIO'lttd not one Atom but "'""" ldrul or com
pound nucleus eotlllllnlll& twO protor-. a wlrror IDJJige pbal<nuenon, 
which ruulted from tbdt haVIng to alow clown the atom au11ldultly to 
be ablr to -.... ... lt. 

Wb<n thr quark lcka waallnM prapoeed In 19M b)· Murray <kU·Maun 
and G<-orgr Zweig ar the Callfomt.o ln&Ututc or TC<'hnotogy. only a ''ttY 
r ..... pc::oplr look tt .-r1ous1y. Bcll<:\'lng 1n quarb. Mid Prokum- Harold 
Fnt5c:b. ...........S to ttqUin' the ~ ol nthcr tao many pcutllaz1· 
tic$. n<rt only - llll<lCim'<!ndorla.l d«t:nc cbanries ol quark» btu qulu. • 
Jew Ol.ber ID)I&U'riou5 CcatuJa .. ...,u, 

In \lkW of this atUtudc, ..-bat waa lalcr to be &<ttpted by ..a..na, as 
one ar the gmt tbramxal broakthroup. ol thr emn.uy b&d to be 11rst 
uabuedtnaa a joke: dur1ng an ...,.tcUr ~t abow at AspftL iUJ Barry 
Taubca "'J'C'l'U thr ...,.,.In LlUioowr. Murray Odl M.um jumped up from 
lhr audience 011 rue and babbled •ildly wbat accmt<llllo: DOIW1l5e about 
bow 1K had Just figured out tbc whole tbcory of the unh~ of quarlm. 
of gnn1ty. and of <""")'lhinC dar. As he I1M'd ...-tth lncrr.ulng frenzy • ....., 
m<:n In white mam caJnc: on to dJ'al blm a..,.y, lea\'lng Ill<' ••"""""' In 
tauglner 

s-= tJx manner In wblch the new partlda orcrc oamed"""" enough 
to lndtr ridicul<. Th<o ""'rd ·quark' In Gtrman cleaa1bea a sp«fAA.IdDd 
of &Oft <hC<OC, and Is aloo &yneft)'UIOUS with 'non"""""·· Odi-Mann 
clldmed It was the number ~ thot kd blm to lnltodutt the v....ro.. 
!hue being" pa"""gc In Jamco Jorcc·a ~ \l'olaP wblcb.nads: 

'lltJ-... quad<a 6Jr Mw.t.cr M.ortd 
SUn- h• hunlJI"' much nC • bull 
,\lUI .., .. any be lwllt'a llll h<ltl<k Ill< ....-. 

R<:adlon In the tb...,...,deal pbyltlal ccmmw.lty co the quarlr model 
wu abo far from benign. "Ckttlrli the CERN' .. port publlabed In the 
farm that I wanted.· \\'I'Otc C.:ll-~ann (later ID rccrl\,.. the Nobel Prize Cor 
physics). "was ao dilllcult I ftna1ly gave up trying. \'llu!n the phyaloa de 
partment or a leading unh..,l'lllty """ consldcrtng An appointment for 
""'• tb.tlr liCnlor thcooilil, one of the moat respected apokemD~<u far all of 
theoretical pbyslCII. blocked IJ1e appointment at a laeulty med!J:lg by 
paasl"""u:ly arguing that tt wu ,...,_. work of a 'oba.rlatan. • To which 
Geli· Mannatldal. modcatly: 11ac Idea u ... t!Wirona. c:!Uu-Mofa nuclear 
dtomoc:racy. We1'e mndt or tl<:nlt'flt&ry partldC1t with fmctloMI quantum 
nwnbcrs dJd seem a blt rtch. n~ Idea. ~"eVer: Ia apparc:uUj• c:o&TCCt. • 

Gradually the qu&rk model drvelopcd from a bold hypothC:sts Into a 
viable tb.emy, until by the end of the 1970a abc dllrt'J'erttldnda of quarks 
bad been cstohU$hocl, piU8 C"'M"eApondJn& antJquarka. TO lldd IO t.bc Alke
lri· Wonderland at1b0$phert or~ phY*"· cadi kind of quark •-aa 
called a o.a''" Mill ........,. aucb u charmed, wangc:. up. down. top. 
and bot.tmn. Fluthcrmarr. each flavw c:amc In tine dl.fJa-oru cota.s. 
lhaugb pby1dclsta .....,.. quid< co poCnt oul wt the colors they had cbo
IICD-red. blue, and gr«n-had oothln& to do wtlh our ardJnazy pcrt'rp· 
t1an of colar. tJx c-bol« ..,.... Just another """ ~ tbo5e "WllltnAI<:al an
cepa applied lO •yn!amnt•r Up«U o{ the mJcroworid.. 

Then Jobn H. Mauldin In hla Alttlda In Na~~JM pointe-d out that It 
looltftl as II there weft dChttn~ clls!!J:lCulabak quarks (ar lhlny st.:. 
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coUDI'inlt IIJlUquou"k&l. adding that 'the11Uppoaed llbnpllllmtlon of el...,.,n
tlll)' pard<'les IC011\IJ In dilllF of oxtlnC>Uon.· 

l'bu"' sa}'ll PbiWp.. not Without atW-. 'lhe nc:-w pattern. <k
,.,..edb)'•pplll:allan oltbc rub ofth_..t.lcal ph)'Nc<l Ullly perf<rtlywlth 
tbe diaqraJDS which Jllustnotr Ocrult Cl\cmlsfTJI." 

To rxplaln hDW the theoaopldata IK'l'QrnplJAhed thdt tnDatluoble feat. 
Pb11lJps dci!ICribed the altered atate ol nunc! In wbl<h they CJCpO>rlrnced 
yjsUallrnllgea of objocu too Ql1all tor human ~t to dlattm. lhctr per· 
..,ptJort. ->"' Pbllllps. ..... from a palm oC Y!Mv In a~ that gayr the 
ll!llSlt>n that tho obsctvn- had ahn.u>k In IIIli< C'OIIDUli:DIIUrle with the 
objc:<U be ....... Ylcwlag. 
~. tbc expc~ of 11 pc,_. 10 thla .tate • not U.t of 

I ·vo ~l«pcfflng down a mlcl-opc. but "Ia tbanlcterl.zc<l by a 
\-lWI. subjectM: -=-c ol ..etualh bciQg In tJx ~ of bdng 
....spc:nded In ~ IIDlld poaUetH ~great d)'nluu1ealactM.I)': 

Wblle lunrtlon!J:lg In thla tru~tr the ln\-,allgator, says PbiWps. retains 
lull eantno1 ofb.lslntcllcM and can COtntllk ,.,..,.uy "1tl1 pcoplr around 
him. able to dc8crlbc to lhnD what be •...._ ·But be bu to apply ttrlaln 
ICCbnlqnes~)'OIPCnxd!tatlon aabc concmu.tcsan tbc lnkdorof _,. 
spectmaJSubstance that Is plac-ed In front ol blm. With eyca open or 
dosed. th~ !JnoHdpmr <Xpcll<t...,. .......,., .-ya Pltllllp&. but In prar 
1Jtt bfs concentradan 15 aided by lu:tptng hla cyca oloetd oo ao to dim! 
..ate dlstnc:tlng lma$10 due to hJa noimal al,llbt. Th<o ~s ~ 
..... ~nat. may be culo...S. and ....ally exhlblt nopl.d. .,.,.,.. 
plclr motion. 

'l'bc lint <hemlall atom aelccted by the thcot.ophlata far Ol(enllnatJno. 
thald byctrogm (H). carefully acrutlniU'd. wu ~~een ID coruJsl of stx 
6ltllllkr bodJ•s contatned In an oaJD<e form. 1be atom rotatrd with ....,.t 
rapldlly on !J.S own tlld5, vibrating "t the aamc tlmc, Ita lntnnal bodiiOa 
perfo:m:dng slmJlar gyratlor ... Thr whole ~•= apun and quMM and 
had w be ~Jt<adled tor ex>1<1 ~rvatlon. fomllng two trlruJglee. cadi 
C<llUIItnlng tine ilmallcr bod!<*. ducrlbed by the obetrvrr. as 'ultimate 
phyo<kaJ atoms• which cou.ld not be further reduc-ed »ithoul dlsa.ppciU' · 
lng from t.m pby51aol plano Into what they cuually rero:=<~ to a~ "!he 
astno.1 Dllllic!r or another dlrnnullan: 

'l'bc twO thc0$0piU.ta t'~clthey ooulc! not only observe ou<h atoms 
but <:<>uld dlslntopte O"'m Into their ronstll\lenl bodlea. lUld tbae ln. 
turn Into Qllaller groupe. until everything was !lnally broken up Into 
what they deom1bcd as free ultl!not~ piJyslcoJ altl<ns, "'not the 'toms of 
•hlrh the ntwniJit spcab. but the ultlr.nale aloma out Df which all the 
~- Atamll IJ'l'll:ll\&." For Uoc6e, PhiiiJJIII""""'d the trrm Olr"'90'15· 

1lx mod~ tldendftc notJon ol a cloctn!calatom Is lhat It conslat.!l or a 
nucJcw.. Into wbJcb nearly all the masa of the dtom Ia coorenlratcd. 
oontpoacd grn.....Uy of poalll..,ly <har-getl protOna and ru:uUal ru:utrona. 
Thr nueleua Is minute In relation to tbc a bole atom: the raJ! olth• atom 
Is atmo.. rmpty, c:ontalnlnjl on!)• the w:ry amt.ll and light clc:arons c:tr 
•uhttb.g tn thc:tr p""""""'=d oril(ta. The lightest dmomt. hydrogen. Is 
Slmplei than this. barir:lg a ~· procon or hytln>grn km as Ita n~leus, 
- one orl>lt1ng electron. As Smith point& oul. thla pk1Ure c:ontruts 
!ltild<lyw!th the ocn.dt dJagnun clcpltUng djlbtcen u.lumatc pb)-.l<al at· 
- In the b)-drogen atOm. with no clffU'onllln .-1dmtt 

To l.eildbcatCT and Besant. tbttr u.IUma!c pbyllkalauu •ppearcd as 
"•11nlc-turc8UJ1.' the basic .,...U-nt daD pbyeiaoliDittrr. clual 
ln'*"""·l>lmnll• poat~rr lUid nc,.tl\.., mirror~. D\'Cid. with C\--er· 
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wb:ld. --.,-.... •• ~c.-. .~o ........... thr ""''"-""""" """' 
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dlmbt!sblng sptrals, ar 'eplrlllu, • conailltJng ohnWlllnsor doboof CJJe1'1!)' 
wblrling In and our from a founh dlmmalorllllutnol plAne, entrrlng tm 
male or posltM: alOftl, exltinC w f<11111k or Dcgl'lltvc atom, Each amm. 
""o-l"ft!, wu a«n to havo ~ proper modonro of Ia own; •pinning 
on 1t11 am llu • top.~ a amall drclt "ith Ia IIJIIs like a top. 
contracting and expanding IIR a bean. To examine: Ibex at<>IDS. 5&)"5 

t..ac!lw:a "'!', r<qu:lred making an llrtl8dal"pat:e JOr lban by w1llfuJiy "pres&' 
Jng bade and W$IUI1JI o( tlx mat! IT or SJHICC, • 

[n moot.,..,..,... "brlglU Unrs" .,., ·-or Ugbt" ""'- botb to 
enter and to Jca\'e ""ch uldrnate pbyoleal atom, ThNr lines Were rc:
gard<'d by tho lnvutlgato,. u "Uneo orr=,· Force. they saki. ·po""' 
Into th" bean-ttbapcod dcpreMicmat lhetopofthc ultimatc-pbyakal armn 
and ls&tl<Oo from that point. and I• cb&nged In cb.arader bj lb ~·-• 
This 'liV85 notlocd In both (+I and (-) ul!imat<O pbyalcal alqms. mirror Ito· 
ag<:a of' c:ac:h olbr:r. but dollnltL'Iy nOt. aca>l'dlng to l..eadbc:at<Or and Bc:sant. 
dec:ttons. 

Beta use a• om• WI""' ln .uch vlgorou. motion In aU COiledvable modes. 
It w:u ~ry for lh< lnvutiJIIIto,. to alow them clown by a 5pedJil 
dfortofwW pow<r (orp~hokU'ICJIIIII be:(.,., obs<-r;atloo and munthlgof 
ClOtllponenta "'""' posalblo. Both Lcadbcater and lksant claim<Od til.., 
could suflldfttUy n:LII'd tile lnnn and ""'•mAl modes of mollo11 <il at
oms and molec!ule& to b< ablo to obRr\1: \hen) lnddln!tdy. hJ obeen"t'%'11 
d>eyfmmd they~ld fae11lta~ ~ aamlnatlanbyapplytng funherps..
cbo~ to dlancmbcT •b• ·-· 1n •"J'WWlle fublan. Into smaller 
groupingS or ultlmato putkka. but chat at eoch step a consldc:ftblv 
"""""' JX"'"tt of' "m"'C'iflraUGn' WU cJC:<dc<d. • 

"Tbe obJc:ct ...,mlnrd. wbahrr an atom or a~· ......ak &-sant 
aDd l.c'adbeat<r, "Is a«n eca.<tly ao It - nonnaJJy. thai Is to ..ay, It Is 
not liDikrany- cau.ed by an clectrtc or mAIJ'CU<' Odd.' 

PbiUtps says tlx ln\-....Jgatont <Oluld ''81')' the IUca of t1x lmap at 
will, and chat d1a'e ~ to b< no limit to the le\'d or map:nfRcat!cm 

1br:---cl m. ,...,_._ .... _, • ...s clc:acribod lJI'-and 
.........,., ID lhdr ClmJI a.tmroa!J. 

Both l.nu:lbc:aln' and Btsant auboocrlbc:d 10 tbc th.....apblnl Ykw tbat, 
ln. the pllyslc:al plant of our normal .,.uty. pbyak-al matter c:x!Sa ln 
,..,.en dlstln<1 sum'" the lOOild, liquid. and ~ onts ol whk-h man 
m.. aaaory awarmca, and an 'otbn1c" atato. YiaQ)I• ~- to psyt'blcs. 
-.mug of four sut.tat.,, a. cll1krmt fram ane anotbrr u an solids. 
l!qltkl1, and p5Ctl. 11>eo< they d-.1bccl u: tlx <tlx!'I<O. whldl ac:trd u 
a medlwn for d<etridty: tbc .up<r-othcrtt. a mtdlum far l!flht. th~ .ub-

• far lbr '""'po ., dlnlml. -..Jmt. - ..U..volmt clotma1U .. ..,.,. llotly 
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atan:JJc and '"""tic. the latkr a medlum for tnona!Dl.aolon liom braJn to 
bnoln. 

NC\'Cr bal'ln&lud any c:oneq~t durtnc lhc lime al'thc:lr ~ 
(1895-J 933) or atomic nucl~l c:om.-ed of protono and mutrons. 
Leadbeat<rruxl Bel!ani.!RI) .. PhUJipo, ~UC\..cl that wbauhcy....,.., study
Ing """'= the\' dUilntrliJ1ll<d ~eml<'el atom8 was ,.-bat they calkd lh~ 
·~-· lbl~ of lhHe almDS. Acrarc11J141!Y. they namrd thc: \-arlow!
~by tbt C\'¢ 8ftla!Ja' bodlea rclcu<d dUJ111i ~~~ 51<1gcs 
a( dlamtcgratlan -~ ..... • 4.3.2 • .....s l , the lul being the llnal !!taft oC 
~ "UUdmatr pby•lcalatom.o.'' 

As analyud by Pbl!!Jps, on the l>e.8IJ> of r'ft't!Dl dndopnxnts In tbccr 
rdJcal panlclt pbysl<-a. what the tht:coooptu.ts ........ RdtiJ!! In the llrst 
5ta!1<' of dl61ntcgratlon- ln what they called ~r .._ .... thc: ri>ernkal 
atom bclng ac:parated Into Its noo compoumt ~· :lat. In c:thcr 3 . 
!bey wtc eec!nC <lldl pro<an brolom up Into a dlquarlL oc lltl1ll,gly bcodcd 
pa.tr a( q......U. In -2. lhc dlquarlt-being epUt Into ..... rr..e quarks: 
ftnally. liD q\J&lb wore bn*m up Into rr..e aoncgcm.. c:acb m>bcddrd In 
a.spbmcaldamalnafaupco-.ducttng'-aruum.lbde~orultl· 
mate pby'lllcalatom~~, a<a>niln& to l'bllllpe...,.., traPP"d ln8ldc <j\&iiika b} 
the same mec1tan1:1m that can1IDoa quarb ~ oboocn-abk promns 
and neutronS. Thus be~ thc: ulumak pb}-.lulatoms or cantgous 
"" bclng lden~ with tboee eluah~ entllks pt£\1<>ualy ~rulsted by 
phyB!dst:a but ncwr actuaUy oa.-1'\'ed. namely a.gnct:lc monopol-.~ 
IIJ88I1d.8 with anlyone pole. aortb or aouth, but not both. In 1931 Paul 
01rae ~ted that magpet:lc monopolca ~t <21st as point l1kr =ti
tles with a •lnl!le magpetlc cbal1<· analofOUJito el«u''c monopoles. no 
tably the d«tron. "" lit.r w~ by orthodox lldcncc. 
~ ln~dgators found that It ..,.. not ...,....nt.lal for them r.o ba>~ the 

c:lcmt:nl~ In a li-M 61lll.E.lly an cnmac or ,.ill pm.'Crlhcy tOuld acvcr the 
cbcmlcal bondo In compouroda to rclcuc their cottlltltucnt atoms. Thus 
COIIlJDQn aalt (NaCll provided ap«tnteos of both eodlum (\'\a) and chlo
rine (Cl). It would appear, aaya Smith, tbat Uadbeater bad""!)' xnsld\'C 
c:onl.rol ,..,,.lhc ·a~h· of the Ap<'<'IAI wU1 ~be exrrtccl. 1bie In 
turn <X>Uid expWn th~ .. lccdvlty that he nppearcd r.o oxrrctx ""'=look
Ing for opcdllc cltm-.n,_ klru:l of uutlng tiTcrl re6C1nbUng thr tuning 
or a radlo to. pan!cular ..... uan. 

MOSl extraordinary. according lo Sutlth, Ldldbcakr could usc his 
a~ "'' OC<'a!ilon to perform nppar<nt chcm!cal chang .. of one mol 
CCl.ll~ Into another by ahccr wtll powt'f' (ptoychaldnrala In modCID para
psychology) and e.= to t:n.~UADu~ one: ckmont Into another. 

Each ulllnmtc phylolcal atow wu to<CU to be COUlpoecd of ten paralld 
6tJ'1U1ds of 'cotkd collA,· each of "'ldcb fortn<!d a cl-.:lloop that tv.isted 
splntlly around and down the aurf.tcc ret1111lln@ to Ita atiU'I.Ing point via. 
ana=,..., helix atlt4 core.,., coiled f01'11UUon or each strand or .matt 

• ~to PbJlllpol. when a - wUJJ Dll<TO pol ~"""""' nounlnao the bll.e
r!Gr ol'ma-tn tbr oolld or liquid_,., h• t'r('OO'• ~that""~ 
many dln11lnlJ Alom>l In .~ JL"""""''""· '""'•...! of oit~Ak. laolalod cl~ 
"""""- wldch _.,. be f'lth<r bound I"'I"IIMT In "1Ptl.r lanl<r ..,.,.,. ad.cndluL 
beyor>d thr ,..,. ol' hla - · or bt ~· be:....,...., to di&Unrt- Th< 
"""'t-ltb> and pa1b=l ol tht: .... -·P" - to ... - o( titc' ..,., 
pound Undrr c:x:ansfrwiJaa. l:n.yrmM;h u t.b£ ....-r ('(JIOhlnaUan vi dvmlnW. :t1-
- ... ~ ... txonn<a vUIIok 111 the-.,bc:ru ou be~ a""""* ol 
the clrrnol b t<"J''< tl"' ol' wbMII<T 11.81<1mUI}' Ia .._.,. to blru. 

'""'- ""'""' bc:kx.., .. to- poupoo .... .-ol tbr ·-_.. en the cn...,.,.,.rnd 
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360 ~ 
What- micro-pill o'-tvu ~an the J.nJ.crlor of a CJYI!tal 

or a metal. a Sf"'dm<!n of wbkh Ia plac-ed !Kfol'<' blm. another n:veaJing 
pbcaomenon oe>cura: he often <lalma to tll>tk:c a gn.y mlal..- fine .,..,., of 
ltgbt enveloping 11. 1001net.lmH !o~ by cltadUl'lld' of rays oc fllraJn5 
of "points olllgbt• •'-tfnl out f'rom the 11111tcl1al In alldlrtttl<m&. Wltb 
greau-r magnU!catlon. the mlat ~particulate. bdng found to mn
alll< ot Dl)nada of llfmllar polnla of~~ In cbeolk motion. 

lvs l'blllfptiiNJDS up th<'llftuat.fan: the! work a(J.c•atllxatcr and Bcaam 
In the lira,_ dccad .. or thc rw<:ntl<>tb «nnuy. In •hfdJ tbey clo:ac:rlb«< 
ublmatc pbylllca! a~DCD& • "llplnninC Uke a top." u ba•'!Dg • 'regUlar 
puloatioo aud changing~ ol cdor." u "w<lbbllniJ wbtn aurnat 
magnnk lldM arc lnrltrh<d an." aa "fli'I"'WWIIDC ~"""' In paraiJcl 
lines.· as "hm1ng exki'D&I d«U1.c: lldcla. and liUIJOUOdlng tna;!lldle lldcls. · 
and an.Jly ... "1>dng CldfUl«tecl by • vny thin lfDc ollfgbu.llfortt.- bears 
sucha abiJdng rescmbw- to ruJTCnt fdt:aa (.....,only a.n )._..old! 
ahounqJinntng,colcnd~m • p •btbat....,<XInllMdbys:rlngs 
or bw1dld 01 <:oiDr Oux IJDcs. oqm<ud Into a ..........,.,..tube by the ambl
<'111. liUJICf"'"C'Udlng YKUWD." that the! only torv:Jus!oo he rouid U!IDt:' 
to, stnmge ulr mf&h<-. Ia that tbr work c:an1.ed out by Annklksant 
and C.W I..acfbcoa<rrO\...,.a hunclftdyea.raago lela f8Ct """"lamn wtth 
"""'1 ldeu amomtly bdnC ~by pbyaldatL .SC.pltc thc l'ut that 
.-or the tbeoaopldsts' wor1< waa C'OIIlplctect....,u ~Kf..-c theuaofmod
er:n nuc:kar pby.l<a; 

•Haw, • ask5 ArlllJpa. ·can c.wo lnd~ ckM:I1bc thc mJcrocosmos 
In a way that ts fOund, llfty ar ~ )Ul'S lattt. 1:0 bal'ln<>nl2 with both 
~cal and tbcol'<'tk:al cleaxnwy particle pbysles?" 

It..,.. a ljlldltlon 't<'blcb hr. u an adl<kmlc M'knttot. ... ...,., UIUlbk to 
""""""'· But the mere t.ct that br wu compdlccl to aak. the qwstlon 
llboufd ~ compdllng ct>OI.I,I!h to mcourag~: a ~r \11n.· a( the wodcl u 
~n and d.-Jxd by clalr\'0)-Qnl.a With the ~ocllt of Uldr'ctht'l'k" or 
•atcldhl." WI !.on. 

p 

Appendix D 

STEINER AND 

ANTHROPOSOPHY 

JL\!lt u Maclamr Blavaltiky'a phyalral body -• ~lng l,..~rccllnto the 
i!TII'"<' In London on a wann spring day tn May of 1891. tn VIenna "young 
AlalrUut oftblrty....,.s oblAllnlna bJa doctoral degree by l.aklnglssuo: with 
tbc-philooophrr Emmmel Kruu In a th•sl" entitled 1llc 1'\uldamrniDI PrY>& 
lrrn oJ a 7heary of Knowlcdgr. 

1br .Jicclgjlng cloctM of pblloeophy who wu deacrlbc:tl •• "bavtng ap
pearance of wbltc blood 5~ llu'ot.gh the '"In" of bJa dark eklri. • 
"""'to ""'"Y C.oelhr'e ron<q>t of lwtty·gnwtty wttb the Tb<OSOpb.lsts' 
eoncept o f "rlb<rlc farce· and produce with the l'<'Sull a atarUina n.,. 
ptt1u:J'e oftbr carth,lta blhabltflnt6, and espmally Ita plant IJiellourlab 
Ina tn. IU\ Interplay of cosmic and tcrrratrlaltnllucncr•. 

Clalnoyant Crotu cbUdbood. Ru~OU Stdnu bad a bard time c~ 
~ hl.s family Lbat beyond the Vllllbl< world of matter th= Jay EIDUtber 
"lmle 'WUI'!d of the &pf.tjt, wblch he could..,., Yo'lt.hou.t cllfllt:ulty. FTam tbc 
Olgr of ~n Stetner bad been able to dlothJ#Uial> ~""~ tbtngs ·..,en" 
alld "WlSCon. • both of whleb wrre oqually rt~ to hbn. valtclatccl by his 
lnnrr nptort..,.,., or- ablltract rela~P" of~· (Ot'tll$, wbb:b 
he .foutlcl quito u ~ as the table at ... bleb ll<' work~ aub· 
·~ to the PlatoniC Idea Lbat the deity geot:IICUUc., and to Helena P. 
Bla"'...t..ay's ~l.lll'CtDmt that •nat""' nw buJida from £arm and number.· 

At ~.In tbe summer of IB'Tll. •• b•latl'1' l'<'t'O\U'Itccl In bJa m=
Oilw., Stetner met a po:raon 011 bJa dally train ride to VIenna &om bJa amaU 
hom.- town .,.}>ere br IJ\Occl, .. 1th whom he could at Jut abar< bJa optn
tuaJ-. f'<lbc Kog\Wd. a~ g&thCI'l'1'WbocoJlrcted m<di<:IDal plants 
In llw ..-a ncar \IJennll to eellto lOpothccark• In thr oily. With tbla 
tlntaugtn peasant Stclnl'1' wu &bk to N>atc the IIC<'l'rla of bJa "othcr 
~; the .alltazy one tn wblch he bad IJI."td ao long, He aloo t.arnccl 
~- thr bnb pt.thcrcr IDOI'e or the 01Yl'tcrlca ol nature wbJch bad pt'l' 
~ ltr ....,turlcs tn tt.t ...,on of AuOU1a, unall'cctecl by maclrnt ma-



Cla.l.r\'Oyance. as developed by Strlner. would ,...-eal spiritual facta to 
m.- with aplr1tual v1slan aa clearly u men's C>t'llinacy ocnsca rt'\'elll to 
tholntoU~t the ractsofthe physklfll world. This spedal dnlrviJyanCt'
..,hlch Sttlncr claimed could only be d""elopod by moclrm man, ""'" to 
be no "hanpcr !'rom 8Jl andenl J"U''~•my, unclear. atavW!c. dying 
In the prc...,..t-day world" -but a clear-cut rwwty ~ ofprovtdtng 
the lll<!ans by wbleh ludd """"'"nS to adentllk: problems could bo<:omr 
readily a...U.blc. 
~ tmtta or anthroposophy <OnLtTJ.m, •pbltialllfe.....,.., d«o.-rlopod 

by Strlnrr Into an bnptessh-r array olltttraturc and lttturea. In """"'>'" 
dght published boo1ts 8lld am:~>~< siJ: Lhou6and 1cetl.lmJ ta1a:n down by 
bt. IOIIowera In &borthlmd. Stdnt:r dctallf'd "CC5mk: hl5toty" and thr 
"v.UdOUJ or the world.· HI& objC'Ct ..,,.... tn no way to krep splrltual fotta 
COntealf'd, but to opm up the "~~«rtl" and the "occult" ID 1M whole Of 
manJclncl. lilslntrntlon waa to d«pm man·• undersli\ndltlg by showing 
haw both ""'" and ihe world have originated from o dMru-·$plrlti.IAI coa
tnooL 'There alumbet's In ""erJ human bnnlf allld Stell=. "t:acultlca by 
tncana or wllkh br ca.n acqu1rr for hbnacU a knowledge ofblgbcr world•. • 

11 waa clear to Sldnu as l1 wu lo Utr tb.-ophtsts. that the aptrlt of 
IDiln. for U.. rthlcal <k.velopmt-nt. mWit I,M, rq><!lU'd- em earth. and 
lhat thr d«da olearl!ullvesbear ftult- througb the !Inn oflW"moo-ln 
bttt Incarnations. BU1 be elsa taU !(lit that the blgb6t aptrltual dc\Yiop
mcnt ol man Is that wblch l<Dda to a modl1katlao ol h1s pby!il<al body, 
'"'1!II&D8 that one cannot be an adequate phtk>eophcr If onr c:annoc rill 
<i.mUy c:hop wood. 

Stclner'a Sptrtnw Sri=~ wu cllrec;tcd a1 thla warld: 11 aJmed at dt
'ri"Pin4 the spirit for the upbulldlng of both man and tbcwQrld. lead.lng 
to an lnrrca..ed. not a ilecreascd. valiUitJon or ute tn thr pbvalcal now 
Tbrn why. with sucb a genJuo In our mldat. do oni} devoted 
ltJUlu-opo110pW.a. Bptw;lll" to have much of A notJon or what the liWitrr 
rrally tauahl or meant? A oborl pe"""'c frOm CoUn WllfJOu"s bJotln>pby 
llf Strtncr ""'•• a clue: 

Ohlllbc Lmporlllnt lhfnltrno eft!~ rw....,lrlh .-m~Uty. l!odoi(Sidnr
la p•rh"P" the moolldtfllcult to....,..,.,....,.. w<th. Far the uapropand 
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--ltlo-P"'"""""' a_.,.. ciao mrlng-1<&. l'o brl!ln with. 
U..:.. 1oo Lbe •'Y~ whlrh ,. r-JWd>ly -t. ..,d "" unapptitdrqf 
..., d<) """"- n .. .-...1 pn>blnn u~ 1n the ........... wllU'h 1oo ollm .., 
o<ltl.andl!<h and tQoorre that thc reader .._u dlbu a '-'< or a 
~.~ lrle:k.. .. 'Tbo <O'"'"!A;!-alf- .. w..ty 
10 ...._....,. II>< - opm IOIIndod ~to flvr up In ........ 

Colin WlloiOn. "'ho c:andudcd thu Skllxt wu ·one o( the ~ 
Ulftl or thc twenlklb ~ •• IIIJd It would be ~lblr to cxq:gera•e 
the 1mparur;ncc, ol lll'bat he bad to 811)'. or.ioe rdu8ed to write blA blognl 
pby. and wu only pr<"'&lled upon ""=a ~t aulhor found by 
hl.8 pubiiAbrr l'<11111Jdllrd aUidde nDher than 8nl5b thc jab. 

wu-t &Utgc:81a that l1kA: Ounljldl. Stelrl..-may Ia"' "''tltten and spo
ken In a tlelilxnatc:ly CQmpllca.t<d atyk to fo= the...,..;~..,. to nw.lu enor 
IDOWI m.<nbll dtons. Bm thr trouble lie!< l1lDn! In the UK of word.~. !he 
=dlte m<anlng of whl<:b dlfT.,rs from IJlr """""uttonal. a meru:ll.ng 
wW<b It a poNlbl< to parae only 1\ft<:r much e<atl.ered explora•ton or 
endless Stdllcrtau-nu1nlng perbaps to a mllllon pagloOI. 

Had he. l1kA: L. Ron Hubbard. 11!mply tm;<ntrd """' worcla to d<11Cribc 
'aplrlw.ol' con«pta un6unWar to his Ust<nens. antbropoecphy mtgt>t m.... 
spread u rapidly and u aliO:aO>Ifully as odento!ogy. Evm .a. as \lltacm 
says. thc r1K of c.be Stdner tn<MmlCilt bdv.~ L!IOO and 1910 ,....., •our 
of c.b< .._. ~le rolrural phenomma of our II= • 

M a pLIL!< fr<nn wblt-b tO sp<rad hl.8 ._-htncs. Stdlltr bulh--1111th 
ab .. ndant dana1lorui from .-.nopoU~anpro~lytm--utWilllnldY llll"llJ1# 
suuctun: with twin cJame.. ...,d avam·g:ank woc>d carvl.op at Oomach 
In ~. "'blch be IUIDI<d alia hls mentoc". tbc Oo<thnulum. 

Stdnrr·s an:blt~ral <kslgn. of the partially "''Crlald dotnts. om of 
1llblcb wu blggl<r t.ban St. flet.el's. was c:cmsld<nd by expena to be thc 
... ...m of a -tbrmatk:al gcntus. lArl!" d>Ot!llh to eea.t a thoo-nd per
..,.. lhe IDIIln bulldtn,g was also used for t:bc c,_nt of drrply .. ptri 
tual 111)'Sler)' playa. But Una<XOU!llably, and to c.bc rllAIDe)' or blA dew 
tea. U.. bullc1U,.'OIU bul'1'>«1 to lhe ground. they aay bY a dl8mchantcd 
cac.bollc fawl\lc, to be repl$ced by an undaumed Stdner wtc.b &11 ~ually 
IJtrlldng 81:N<tUft' In eon<~. t:bc praocnl"""t oltUtthropot10pl)3'. TI!cre 
pupllo p1~ lhcm.tek'<!a Cor lnltlallon by a Ufe of contemplation and 
rt!u$llsll<' onactmcntll. In P""c;dul ourn:>uudlngo. mu~h ,.. In lhe tll} .. 
t<t)' Sd>DOia of the pre<brisdan era. 

All CJ\'tt Europe anUu-oposopblcal groups sprang up. to be l«turrd to 

by Stem..r In pla<e• aa 6u- apartu Rome. o.to. Oxford. a.nd Pnogue. The 
~~an enortDOUllly ...-!dc""'8"of subj«U. from~ 
and the eue:nce of the Christian myths to the lhenapy or cwytll.ml.es. 
and can: fer thc mtntally bandlcapped. But butc to an undenatandtng 
of t:bc 1cg1c or bla famoua lcct"""' on agriculture 111 bla dmcrlptlon or 
what b< callccl"<thaic forma~ fon:es-• 

1n 1883Stc:ID<:rwaudcctal b)· the BerlfnpnbHc""rJ.-pb ~ 
as the best u.lc:nt 1<\-allahW, for prqllllling an edltllln o( Oo<-thc"a attn1tlllc 
Wl'ltingll on nat~. And tlu-<-e years later Stdncr produ~ blA """ llral 
work. 'Tbeary ot ~ tmplldt In Oortbc's World.QmcepllOn. an 
.,_y whld\ "'Tnt deeply tniD Ooetbe's wbok (DIInncr of thlnldJ-Ii. An • 
otho:r lhn:e y.:ana. and S~Ctna """"1SSkrd to tp to Wdmar to thc Goec.be
Sd>lll<r IU'('htvea wberc IU'W nlJl!IU$<rlpbl bad be<omoe avallahlc. to take 
part In coU.bomLton wtth a ~up ofemlnent11Cbolano In tl1e preparation 
of a ,_,.,..., ..d!Ucm of Ooec.be'o ccnnpt""' works. 

Appendix E 

PLANETARY POWERS 
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bc!tw""" ,.illll Ia dnrwn In fnnn lh• Co1110ae by sllkon. and what takes 
pbu:r 1n Ux dtg- ll)._tem ebov~ IJ"C>Und • 

In blodyna.mlc agr1cultun:. wh$1 tho pt.urt .-c.o c:!Kiau: from the eon 
depends an the atmt to ,.-bleb ·co.m~c: Uf~ and cosmic: cl:mn!aby bavo 
been !ldZI.'d and hold by lmlW.I of aton .. and rod<. wblcb may wdl be! a1 
a c:un$1detabl< dc:pth. • Tho ..-.. y the: 1100 grow. Jnwardly allv~ and dC'-d· 
ops tlll ""'"ll d>emlnl ~·· d•penda. aayt Stc:in<r. above all on th~ 
c:ampoaitlan of the sandy partJon or Ux 1100. "1bo8< plantaIn \\1ilcb tho 
raat aattlr<! Is Important nc:<d a s!JJftoua pound to ttun-.: ln. <>= 11 the: 
4Ukon be! anly In the doptlu. AU that Ia c:ortn<rt<!d by way of llillcon "'1th 
Ux root n.arurc: m111t br ablo! to be! led upward lhraugh lhe plant. IIIUlOt 

floor upw;ml. 110 that tb~ Is a COMtant loltta<:Uool brt,...., what Is 
drawn 1n from lhe COIIttiOO and ..,.hat takra placr 1n lhe plant&.· 

It 18 for tbl8 putliC><IC. Cl&)'a Stdn(>-, that day -In the: .all "E\'ccy
thl.ng 111 Ux na:tuJT of day Ia a means o! IJ'arulpCXt for the inll1.JCI:Itta of 
cosmic t'lllitka Wltb!n the 1100. to <any tb<m upo.vd from bdow. Clay Is 
the carrler of Ux .,.,.,uc upward 6tream. • 

Wba.tmma from the distant plant-ta. aayaS!dn.er. "'ulman Ux plan! 
abm-e the nrtb ID make the plant tbkk and bulky. And Ux fru.ltlng 
resu11s from m. tcreu c:omtnc rrom thae p~ancu: ·u >'<Ill "'"'"' aprla>ts 
ar p!Wllll With a ~ tu<e. tbl8 tute. Jutt IJU Ux CCikJr dUx 0.,...,.-a. 15 
Ux cosmic quality wbkb bu ~ ~d upward. right lmo Ux Cru1t. 
111 the appk yuu an atlt1g Jupiter. In the plum yuu are actually eadng 
$anrrn 

A simple but vtv!d <xpel tm.ent to dtmoaatralc Stdncr'e notion of tbc: 
..,.,..,. of oolor In Qo,...,,.. Is d~ by AI Schatz 111 bU book Tftldtlng 
5c1mu:r With Soli. Th....e ..,... auny •F«k• or hydraogea.o. but one. Hy
dntngea ~ nath-.:ofJ•pan. "1lc:-.: ltgtowatoa bdgbtoCtwdvo 
~«~.. bas ..,....,.. that can br rTUid< to ~· c:olor. ther<by glv1ng lnfor
mal.lon aboulth• llOU 111 wbkb they ru-.: gMWing. 

If a •talk with a pink o.,...,r 18 plac:C!d lu • oalutlon of aluminum !rul
fat<. the tlowtt !!"'dually turna blue. Even ~ amazing. If lhe stalk of 
11 pink b~ Is placed one half In water with liliunlnum oulfatc aJtd 
lhe other In pWu Wllter. lbe bloom tunts half blue aud balfplnk. Blue 
lloweno can be: turn<!d p1n1< I( Uxlr a\ClM -.ro tmm<TIIOIIlro a IIIO!utlon of 
o!trle acld. Scoho.tz explaJne thot this I• done: by el1ei&Uoo: the citric acld 
bind$ and holds lb< aluminum. Pul.IU]! tt out of the: blue: c:bc!lat<!d com 
pia. Sho.lt explains that th~ most et!ectl\-.: way to chango tbc color or 
hydrangea OOO<-.:rs Ia to ehangr the 'YI~ of 1100 In wb.lc:h they are plant<:<!. 
Landec:apc:ra c-&n eh&fllll' lbe color of hydrangea. by '-a.rylng the pH of 
til< sail. 

In pt'tlneW1 tlu>ea, ll<lCOrdJ.na to S<clncr. OUUl knew bow to tnuus!onn 
our plant 111to anoth<T. If be WIUtlC!d co.m~c: romes not to shoot up Into 
lbr bloswpntng ..nd fruiting ~...,.. but to be! held back In the rooL be 
would pia« ouch • plant In Nndy eoU. •tn aUtc:c:ous 1100 the cosmic to 
held back. actually c:wgbl. But one muJit be! able to 11« &I a glan"" 
..-bat""'r In the plant Ia ~and what Ia c:arlbly.· 
~ plantlttn·cs would run be! ljl'ttrl unless the cosmi< fora:a of tbc 

sun...,..., ~!ring 1n tb<m. II Ia <''al mor< ""• aaya S<clna. wbcn you -
co the c:oJotoed ~ 

11>nTtn ..,... lt>1nJ! - cnly tbc - ,..,_ n( tllr !if.tn. bul. aloo lhc 
~- r..,... the -.nt J'W><"" Wlldl,..., <CIULc'lJIIUk 
tbc .-. tn II» n-od color•'< """tbc-o1 .._ V.bn1-look o1 tbc 
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~Dow IIUJl Ouwt'.t {to MIJ)t.d lx'Miu~ of ll• -.h~. 1 Mil u .. vc: Umwnr"aalj ~ 
_,the ~ ol .h!J'IUT. S.'l't....,nmlhOJI U1e- tom. a1 u.., oun. 
t'hr-ol Jupii<T br1l'lf lonh lhr whuo ..-yrll<!wtn nu..:.... In cldoooy 
With It& bhd!h t"Clkkr wr 5n' c.hr tn1Jurnn:· of' S.htnt 1KII'J.ilnut"11.U:n~ 
tlmS o( lh< S.m. So M""' _..,..,, .. lar lh< n-od In -..,., Juptt..- tbc 
.,.u-. s.tum u,. blur: tbc !1f<m I• """"''.ll!llv tbc Suo. 

11><'..., "' a #eat cllffcr<n«. •Y'$ Stdner. bc!1,._n tbc warmth tbal ta 
ab<M: the earth'• surfan: In lbt don.tn of aun. Venus. MBCUiy, and 
"""""and ibrwamnh wbkh maku ltRllfch wltbln Ux E.onh, "'iilcb Is 
lJildu the lnOumc-e ol Mara.. Jupiter. and Satw-n. 

In us d<c1. on the plant, - may ~~ OOt aa t...r and 
f1ot<-tT W1U1D1b. the othcT u .-- warmth The: two warmths 
~ .......,~any dlfr=t, and In th.la scme. - u.y ao11 that 
WNmth abm-.: tbc Earth dead. and t.lwt beneath the: audatt, 
I.Mng. The warmth brncath the Eanb Ia .,_, a1M In wlntu. 

1be tdr too. says Sklner. Ia pam<atod by a aubtk Y!tality, 

llollt-and wwmth lAitr on a ...... qiAIIty whc U.., an- l«<hrd 
Into 1M oanh. The uppuoh•l• In,. of-tn Olld ~ tbc -*1 <Sr1hly 
.. "'-<11. whk:h ..._,. """" dr-Md within lt. but abo - open 10 
....me tho-,_,-The air-.!! throurl\•,....-w. 

..,.,.., --· on<l W MrAt-o, ~-ll"fL 

Sl<1u<r ~ the role of nllrc>gen In ~ture ..ncllta 1110um« In 
a11 or rann production. Nytng !.bat ""'" "''-ollf~ only the lut exrr<'6-
«utt of 115 a•tMtle.. the ~t ouperlldal 811pt<1& In wblcb It llnr:Ja ox· """""'on. ·N~n as It works 111 Nature hal four slatua. w11DIK' work· 
lngs JD1JSt be: Lmcl~ntood to understand Ita fwlctiDn and •lgnUlamcc. • 
The qll41i<l oonaltbs or aulfur. C'8J'bon, hydrogen. and or:ygm: IIDd to 
SU:Iner they 'rq>rtll!l<tlt wbat wom and ,..,.1/tl In lb< !Mng, or tho ap
part!ttUy d~ad. whteh Is only lnmloltntly dead." TogrtbCT lboy unite 1o 
make prot.,ln. !'ram Protcu,., the Clr!t•k """ gcxl Who could"""""'" many 
dlff=nt {()l'UI$. 

Hn-e S!t'lncr'a onlbropo""''ht<al aplrltulll admce re\'<rla t<> • b!tslc 
c:attt'ept: that not only th< earth and lbe COSlU01I but all the pbyal<al 
cl~ or wblclt II I!J oompo!IC!CI art', to 110tne extent. 11\'lng IUld sen
llcm.. A Car-out ~Jt, perbnp5, but no wUder tllan Stclncr'a nation of 
antbnan..r. propounded by blm OYer half a tcnlury ago. now popular 
lltDDng the orthodox 

·Xll.rogon: a&)'5 St<lna. uatng the poetJc: lnuo!I<'IY of 1plrflutl11<1enn:. 

Ia """'Y"'b.,.. tn0\111{1 ohout ltkl- a ,...,. .. In u .. air. &t the ruoooru1 ll 
- Into tbc Eanlt u .. allw agaiD. .t- Ilk caryg,:n. ""r· ""'"'• n 
.,..,.,.. omtimt tiJld tiC.'IIolt!\'tl intd<k II>< ntnJt SlJolwGr ... ft Olin' 

-"' u ...... .--P" ol tndory lhr .. llf'Nldn( llllbe j 11201ol. 
nt~ not an!\' -· ol ...... "'" ............. '"....,. u .. - and thlo JJo al th<- _.,.. lmpor1 far ............,.. Nlt.n-- bnm""" tbr 
bnin:r o( Uuu _.......,. omolt,.,__ whl<h • pouml out .,...,. tbc -We ofihr Eanlt. h,. ~ wltltll...,..• ..,h<1JirrtbnT ta tbc 
"""""'quantity "'-.r In ........ .U.U..t. );<"'-"to--- al 
lha; wluch ""'""" (.,.,. tbr ...., -.1 -"" h'ldl uut Ju tho I* al 
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plllnbo, In lhoo Uf• at F..anh. Nltrq;t:nla thC' ~T -tor . ....,. a. 
In.,.... h"""'n.........,..,.. ~"""""II Ia ui~N~Cn~ llw lll<"dWtca 
for .. .,.....,..,."""- ll>l""'C= Ia i.hr ...-y baor<r of-

OUr t~ • .s)"'li Stdn£r, speak only of tht ~ of th~ ~ 
~· of the ft11l IJU ................... ..,..,b ~ - ~lam 10 
_. u omumt and ln1ng--. wtth the &I:Jgk e>cttpdon of ~'dro 
g<n. l"n:ocUely bcoaoUMO bydrogn> i& appanntly the tblnne.t dcmmt
wtth th~ 1!-u! ·- 'lft'lg)u--ll.ls ibe l.eaa splrttu<ll ol all.. 

Ytt bydroCm ""',. an esM11tla1 function 1n the ...,rid or oplz11ual 
11<1.,_ In lbat all that 15 lh1ng In pbyol<:al Conn upon the earth. ""Y" 
S..,lnrr, 1DUM Clla>lually ~ Ia! bac:lr again lniD the \U'II>.,...,, to~ purt 
&d and duntl<"dlzl the unh"<TSa! All. CaJbon. b)-droget>. and nitrogen. 
wblch OIXW" In !.,.£and ~ calyx and root. ...., "''"')"Whrre bound 10 
olbu oubotanca In one l"orm or another. and can bccom~ lndc~nt 
again. oaya Scelncr, only whm hydn:o~ au:ri<a thorn outward Into the 
far • .....,.... of the uni"\Ttee, oq>arates them all, ond merges them Into a 
W1lv...-.at tbaoo. Alt<matlvdy. It c!rt<es these futula.Jn<ental auballUlCcs 
of protein Into 1M lin)· .eed farmatlcm and then: mak<a UM:m lndcpcn 
dent. ao !bey b<conlc rc<'CJ>tl'"' 10 the lnpourtng fo.u.a of tllc c<WVOII- "In 
the llny ~ l'ormAtlan thctt Is chaos, and ••-ay In the r .. r etrntmrcr
"""" there Ia on« mote chaos. CbaDs In the seed muat lntmact wtth 
~In the r..rtheat ~ oflllc UN\"CtSC. 111m the nrw bclnC arlacs. • 
Wblcb Ia u rational an <:q>lanadon as any of bow an o.k ttcc Is man! 
frstccl tram an atcru. How dlffcn:nt. says Scelncr. is carbon In Ita lh1n& 
a<:'ll\1ty u It v&- throngb the human body or bullcls up th~ body' of a 
pl.ant from the carbon -lind In nawn., ""<Gill Ot' craplllt~. 

In d!,.,t, ....,._ '" tht boarcr o( ~ thr ~lmy (~ poocc 
Ill N.Wr< Yo~- '-liraxd aud .bap<d. br It In plant-p<.-lng 
IGr a <u1...,......uvdY ohan. f'= ar In lbc cl<rnally ~'"' ~U· 
rallan pf th<- &nlDW body, earbcm ~~'ben- the pLu1tJc1aA. Yt'l 

lime' and ""''" ......., haa thr taatlty o( ~11M r""" .. _, '"' 
II a~ by -b>g i.hr carbon. bound 10 _,, ""t.llbon di<Ddd._ 
c..rl"'u U1 ~ .. "''""'"body ...,uld fonn WJ too llllffiy OU:Id Ormty, IIUITrn 
Ullllkt 11 palm But our mnhn:alhlng c:muotmltly dlm\MIIOII ,.11nr ~·
bun build•. In pll111111 11 Ill ra..kned Ina llr'a>or <orllll!llrall.ou 

M.ut. aya Stdncr, ncedlng 10 c:reate """"'tblng more .olld u it bao!s 
and 81.1pport- aort or ....rroldlng-{ar bib e.odstcn~e. yet ,\IJow what 15 
IIYing In the carbon to remain In pctpW.1al wo'-ancnt. etnt.<$ an under 
lying Cnt.nxwork In bl.o 11mcat""" bony lilcdrton. MC<Ulwblk CJU"1:Ian. buUd 
1ng the m.onlfold forms In nature. as the l:dddm pludcten ma1r.e1< WIC of 
5Ulfur tn ~ proetli8. allowing Stdner to pmdUC'<' another of hla tn.optrcd 
but lmponderabl~ dica: ,, IB an the paths of this OU'bon, motot~occl by 
oulfur. lbat the oplrtrual being-we cell the EI!O ol man tnO\TA thraugb 
t.br blood.. 

Sulfur . .s),. Stma. IJI the dcmalt tba1 acta u a IDOdl.t&tor ~....., 
the pltyalc:al and lh~ formati\T IX"""" oC the aplrttu.al tl:oat ta 10(lft8d 
tbto\qltlout the Cn.rwrsc:. "Sulfi.u: Ia the C'IIDfu ol the spiritual. Hencr 1111 
Ll)dmt namt". aJdn to phospboi'OU!I, ol '11;1bt·bearcr.· Sulfur and plu>s 
pbonNS ba~..-ln do 'lllitb t.br working of ugbt Into ma.tceT. 1bc chc.- of 
today~ lllll~or thcac aub6lru:lor:es, llttleoftbdr bmcr lli,llnlllcancc In 
the '0\'0I'ldnll of the cosmos aa a. wbole. • 
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""""""' and Ius astral force.~. W1Jv a blad4ct? S<'<'&uw In lhe p• oc •• 
that taler plaoe be""""" lhe wn.,.. and the bladder-.., hltve lhenocea
saJY fol"<'<'S, ""J'U>ttl<.d ro the forcea of U.. ....... ..._ • 

A wad. oc wild llowtt, yarrow 111'0"' .. In pl\atuJT and along h~ ... 
but can go far>,..... wltholll il.,. ... nng. jWl( $J!readlnsllkr II""""· ll hu. 
- the Latin lmpllra. thowoands of drt-p JVttU leave. finely CUI Into a. 
multitudr of'"")' small pmu. Whm ll doee Dow.,-. llli..Xnl.la not apan
<lh'e. bm c>arltrat:tl\-e; It hlta a blcur taslA>, wbldi mak:u It u usdul as 
bops In the brcwlnc of beer. Wbur or OCClLIIanally d•"""'" pink bloa
-m.s. grov.ing from a grayf.lh·JII'<TD atalk. appoar from early l!iUl1liDCt' to 
tbr Illlddk d Scptrmbcr Tough and fuU of Ufc, yanvw Ia eo quldt to 
""!'!'GW~ pldl<.d thn lhe AtUIU1ana •Y "'I. grow.,. Wldcr tbr tooth of 
tbr iUllmal that caalt. • 

Pldf6::r a anal)-.18. ollhe llnsahrd yanvw p...,....uon. 502.. &bool.m that 
h ad<.d as • bloca••l) .. t w1tb a almulallng t'ffec:t on the plants' usc of 
&llfur and potaos!um. 'lbls. In hlltl. afl'ec:ted lhe buildup of prvtdo and 
~ 1be bact..Ueouru (ude~ by Pfdffrrby the piau: 
c:ouutlng mnhod on b<'r..,.... pq>......,, .hr forty elgb1 bourll at 291 
drgn:e• Celltlgtadelwaa lmprciiSIW. It ~ lhe raw yanow bloMoms 
mntalnrd 30.000uroblcbarttr1a pn-~. wbcreulbc Rnlabnl pRpll· 
l'lllkln """''"'"<.d a pbc~ -..e of up to 910 millklll
bactct1a. ADd. Vi'bereu tbe mlcrollora of tbe raw yarrow canst•rd lDIJetly 
of du&t. bac:cm... lh~ llnal pn-pllrallan bad an Cll1IJTly dlll'....m llor.t. 
mainly~ and barlrr1a bdoiif!lnl to lhe bedllua type. caecn
dal r.o.- lhe ftxlng of nltt<>gen. The lna'eaar In nllnltc nlll<lgcn .hr ~ 
~g 'lrn6 "" mucll ao thlny I!Y\- ttmea1 

But tx> Stdnerall ollhb ,..,.. aii<'COTidary. drrtv.;llb~ retrult: tbr main 
object of lhe prepara.u<>na 18 to bring Into thnn. and thua to lhe compost 
heap. -- C!'l!lld\'e. cnlb'ftllng l'on1es of tbe C081D08 •• ro~ br c:onald
n<.d mueh mtlrr lmporunt than merr sub•tantt.o. 

In the Middle IW,e1>. Vi'ben yarrow -.. uo<.d to purtfy blood. tbr herb 
W'!l5l"'!!llUDrd Superrltlum ,.,..m, or~bfow afWrllla. l"""umably be
eause. as Culpeper polnUI out. yarrow Ia "UDder the 8"'~P- of 
Venus. as, Indeed. arr lddney apd bladder. according to l'arac:>olsus wul 
hla ""'-"~"" the Egypt!nns. 

A Viennese plry>Oid.on. Dr. Karl Koenig. barely tn bla tWendu when 
&doer gav.: his Roberwlllt lertu,..,., -a JlO SW<![lt away by Slrlru!r's sug
gestions for re".-1r:altztng th~ world's a,nc:ultui'C'. hi!' aUed the n."e'nt (!QID.

pantblc! to what bod happened tn lhe P<nlan Epoeb. wben IP'8.In Wllli 

&.-.:loped from gra:r.a. " fea.t attrtbutrd to the Incarnate Zoroa.ot.,-. 
A paBSlonalt pursuer of both crubryology and hlatology. Koenig "''U 

lP"'pped by Goethe's noUon of the mt'bun<irphOIIIII of fonn, a ph=om 
cnon be attributed, fallowtna Stdn('r, to what lhcy both call<.d "the fDl'· 
mad\ldomeeln lWlll'\>, • farta wblcb they came to Identify with UxNgbt. 
·oUISide. In natllt'C, • JSald Komlg. "lheae tonuath"e fJ:>rc:u warlt In aueh a 
manner W.t they let ..omc lnU> cxla~ all "'1fjU>k: fanns. ln.olde. In thr 
human souL they ~ tbo f'ont:w:onl or our l.l:>outlbt* and ldeu.-

In hla Eonh and Man. RoonJc ap1a1tu1 wily )'IU'IVW nerds to be en
cbc:d In tbr ohtalb or. deer'• bladdo-, and why tbr prepat'lltiDn D}\3[ 

be aposed to lhe oun throughout the aummi'T beforr being burled 
thmugbout tbe winter, to be n:ady for ...., oaly alkr • full >""""• q-de 
tllldrrgmund. All orpno. -.ya KorniC- ........ kind of *'lipturc-Wnq'!l. 
11\.'m!o. heano.lung.a. beina ..,. ..... ..:rfpU 'O.TIItrn by 1M format~\, faccr5 
of nature. "KKdncyll are the .,...... wblcll J:*"t' U.. way for U.. cntraJJ<'C' 
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0 ( ..,.ua1 farcao Into the orglll>lam. The lddueyo pull the alrtnll Into our 
bOdY· and the bladder opclW up and taw bold o l theR astral fore""'· 

But wby a ataa's bladdrr? The a11111 o r male deer. aeon 
jUllhropOSOPhlnlly. Is o.n animal In touc:h wllh aosmlc r- "<NNltlvl' 
~ ltsantlrrs 10 lhe whale~ around 11. In Kolillla>'a won:ls; "A 
•IJilis not phlegmatic lllce a eo... ltlovny h<'tVI>WI! II hltogreat vtvadl;y, .,.-sa. It uses ItS anUero u aarnae "'"i11'11·lat·rut!Jin&. with which 
It conmnnrlc:atea with lUI ~~ '1llt llll#lteal nol8r alarms d:Je 
stag « det:r, "'1Jeras a tCIW ......u.ldn'l ewt1 IUI'IIIIs beAd • 

In humans tbr tralt Is k:notm aa l"lypctaen&IUvlty. and the homa on 
Mlehela"#lo's ~· "' or bet ttl'. bla IUU.Iera. u they aJT Outed-may be 
~of the antennas through which he: rc«h'cd hla eommenck IJuu 
blSt= authortty. 

c... Koenig puts It, w1tb "'fcrentt 10 the ~M.t~C: "You m- '-Plt W.t 
!be tops oltbe antltta.,.. candnuoualy Plndni ~the !lla)'a ....X. 
brtngtn;lf-tbe animal bno direct contact with tbe aatral forcea all around 
u.· 

Antkrs are bcmr. raw IMng bcmr. the nx.t dcwdop<.d orpn In tbe 
l!Illlna1 ~om. •-boac ll)IUTOW Is the .,Wft of blood and Ilk, Grown In 
the spdng. e.ntkr'a are .bed In wtntn', a pi'Ottlll> tha• Ia JTp<at<.d yearly 
aalhty bet"""' richeT tn form, with an Mld!Uonal ~lor e""h J~UCCea· 
oft'<~ "Roms spm.l '"""""· .!IC't~ a ttntral point: anllua spread 
aunvard. bnndilng lnlo almder J'IIID11kau-. cr-tnllllkr. plant to
ward~ the sun. l'l!ytllrnlt-ally 'lll!th the -..,n ~ Wte a '"'e. cx
por;ed IJ) the 8Ut'l'OW\dlnga .. hen lhetr ""llliiUvlty Ia mo.t In demand. 

Pl'ou:ttrdby5kln and ll.lrdwin11•1nter and sprm,.antlcro are rubbed 
bate dtuing the maung""""""· to be=mc highly aenaltlaed to radlatlons 
fiom the ~. By means or tbls "anlet.al wurmta," wya K<><nlg. the 
"tog can 1'ft'e!yr lneol'lllng rort.-s fnnn the cosmos, rol'ftS that are then 
transmitted to thc ldclncy . ..,hleh. u Uevegoed rellcrate.,\8 gwern<.d by 
\~ 1s tbe yarrow. 

Deta!llng the funcllona or the nt.rtoua biodynamic P"'Pilr1ltl0ruo, 
Uevcgoed ""Y" the stag bladdot' Is "mo.., 11.ble to wlfold Ita VtntH a<tlv· 
tty. to cr9tc lhr "P""" wbr!Tin the formBilvl' for<ea of dlstant planets 
c1uunalllf~t lhetractMty, lorcu which penetratr the clcmmt f>f r.u,rth." 

Durltlg thr 6UDUllCr, ""Y" Ucwgoed. lh< blacldl:t' of the <Lead atag. 
atuffrd with yart!>"', bwtg up In lhe oprn. suclao Into ll.edf lhe fon:es 
frum the plarn:ta bey,..d tl>e sun. which lin' llctiYI:. bolnl:o'patblcally. In 
lbe s111c.t procn.o ol tht warm atmoepherc. 

lt Is Bl1 Jl'l1'l of the k11ll: lf*Die defiCI!bed by Stl:lnrr In whk'h "41plrlt" 
dcst't'ndlllg Into "matter" organlzcall and ~· II fonn. 

lfugb ~·who baa~ an exp<:nat producing lhe Steu:u:l1an 
biodynamJc preps. elalma that all ol them logt'\Mr rq>l'<'ecnt t.be Corers 
ollhe $0lar !I)'Stem brought to earth. and be ldwu&o <'ach "pl"l!p" wflh 
""" of the system ·a otho. The P"11"*' or prq-u11 1l1em and ln.J=lng 
50'.! to 507 lntD compost. say& Courtney. Ia to brtni: lho p1anrtaty fmua 
lUI .. wbolr Into -t br - .... unlllrd IMn( .W..Ianee or <GIDpost 
~ lll'b!Cb to f~ !he .anh. nx .anh IUod{ Ia ldcntlllrd - !he 
"""· " 'llrreas 50 I. the light· beal1njf quaru. Ia klmtilled with tbr eun: 
~ Ia 5ea> "" the yarrow ol Venua, 603 lhe camorallc of~ 504 
'= ncuJe of :aun... 505 ~ DOlle bark olthr moon: 506 the \~·!low· 
end dlmdcllon or Jupltu: and. u tbe 1ut of the compost j:rc-pa. valr
tllm. the purple of Saturn.. Counncy ldmU!l.ed 506. or <qullctl.na. with 
lbr "-tary lartts, drmanstratJna vlllually-.ud In the -nnrr of 
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~1....-that a &und or the plant h<ld """-"• AJ!rmdlt E 373 
.,uQI> like "Utllod c:omrt rushing through "P•cc:. ~ ~ lool<. Vf!f)' 
!bat addlrf11DAI pn:pa may yet ~ lotmil and d<:Yrlopn~ ~ !11.\Sj)Qct. 
the ,.ttribUtnof the\1!\K"" planets llnutUll, N•poune. o.nd Pluo..W hll"" 
.,. of We posmlated bul as yet undlliC'ovrt'ed RlngDid ln far out=~ 811 ~ 
1ber<" ""')'abo br, bt ""Y'Jo 8Jl lntno· ),j~ plal\c,t, d_,- IO tb<:llpiOO<:. 
ll>oiJ&h modem unooomy ccosldeno It uniJluoly, aun. 

On ~ mDn! buk: aide of the ~n. Kollslto. to c.llooc:ovtt ""Y dllfer· 
,_ thcrem!gbt ~ t>etwttn unJlC'L"partd )'am>W and that up<wd to tbt 
.,._ ol the &un In .....,.,rand the earth In wUliC1', u.oed hor <11plllal') 
~When J1liTDW Dowen w= plllc«<ln dllfo:rmtlllllmAiblad
dd'S-~method -llbow'ed that C'CIIIIpartd with the blllddtt o(. """'' 
boi'S<: • .,.. pt.g. the "'Il& J'C'O(Iu<ed superlor •ndtatiJlC" '-. The ~ 
;mtrn;)ls KafWro studitd., the mort t'Oit\'tnc'ed •hr becanx that tJc sta& 
wasanlqtor. 

Sbr tf1tY8 she -we! b)' to J!r1 a --t"• bladcin' u eoon u pooalblc aflzr 
the ,.mmal Jwl btcn ldlled """"'- .tlc .antrd II In petfect """"*"oo. 
with lUI eontenta. 10 as to ..,,dy 1M formative ......,. ol the lutne ~ 
_...--s of her C1ljJilbu) ~· 
r;~sllv<r llltnate, ob< oblalnrd man'dous dJttta: the •11!& ...,.....}rd 

iiJ;elf elcar.ly through the format!\.., r~ b> l<a urine. VIsitor.~ to 
kkntlfy from the dt$1gn on tbe ftllcr paper the IUllmal wboac unne II 
mlgbt he unlfmmly ~It u ad= ar slag. 

Kollslro "")"' the aoplllmy dynamolyab ~ed an ac:tl\"' CIOOlJleCtian 
betwttn the antlets and the deu'o e:oa:n.tlooo., a phcnom<.nan !lbr a
pi.ttn<'d by aaylng! "The: formative rorno -...s through lbc lddneJ sys 
t<m. penetrates the urine. '- bnJlC'L"~ted Into the bladder. and Is thus 
..,,~ to tbe yarrow durln,g tbt Pf'0""8a olll• lrnoentatioo. • Kollslro 
got a stag bladdrr with lbi conlc:nl ol urine aUII!reah. eruptled the blad
do'. iimd Immediately fllkd the empUed &pat'<: With )'IUTOI'I· Wb= ob< 
dug It up the following aprtng a tAint amdl or .utg urlnt totillllngrt'ed. l'o 
"""bow long i:he 'fam10' preparatJon retalndllta potency. Kaibito kept 
!IOIJ>C.'in Ita or!gmal blad<kr for au or right yeara. nollng lhatll e>onllnu<d 
to rc1a1n a aUght amcll of urtuc. Compared ,.1th a Cm.h balch. lhc be-ll 
results wen: fmm the efglll·year·old )'IUTOI'I• f'or her compo~~t abe would 
<mly t~ what .. he nreded, a little at" Ume. no tn<>tt lban a plru:b 
between two flngml. 

Wheru11 wltb yamrw one Is nwnty deiiiii'IJ wltb po~aa&lwn lri!lt.1CD"""· 
.a)'5 Stetner. If ontWilllto to gtt hold oflhe caldum lrl!luena!s. one nee<b 
lU'IOlbcr plan! "whheh ebio CGJ'Italna aulfur In hOID<'Op"thl< mbsumtts 
"nd draws tbem into Mn orpruc proee ... • By tbla he """""' camom!lo, 
ar .Va!Tioarlcz c/lamOmllla. 11th In oulfur. 

1hr 1llUDe Ma:lri:w1a. derlftd fmm tnftter. lndlrat«<to Culpeper lhM it 
~ U:Sed to - the pains ol ehUdblrtb. It wu &liD a ....,u. kl:w"m nmtdy 
for •alJ pain• end Ulrlnenl& of tbe bdly: 

lbaL no doubt. Is why Steiner 1011)'11 that <1Un011Ule be bw1ed. nDtlll a 
bladder, but In the ln!Htlne of 1m ox 

1lx preoty •'hlte 11atras ol .,.,..,mllc, wbleb grow ....,...here In~
..,.'5.. bloomll\g fmm May to June, ""'-le the eharact<rbitlc """""' of lhc 
famruv 1t&. ..... the bc&1J>nlnll or O<u>beT • ..ya Sldner. obWn l'rn!b I» 
"'nr.lm.,.tfnts from the butd>CJ'andatufl' thnn W1th ~blooaoala 
tomakr a samage. n...e muat ~buried in good aoO <:0\-ued by .nt1Win 
.....,.,.,.. but wbuo the oun ean abW an lhc lee crwt&la to md1 them 
....-.yIn Ol'tkr lor lhc -·""""'-to gn 10 lhc ,.u..gelrom both 8b<M: 
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.,ben eaten oarurrf u when placrd Into a h<-ap of compoat, b the 
fi"CIJ"btmm'a dlml>de-III:Hl. or 506. With drcply KITIItcd 1<1m:a that yield 
a blttm' milky Ju~ If btol<rn. the ~· gn>wo In meadows IUld pasture 
land with roots that CO dt<:p tnto the c1Uth. When the K:Cda npen. It& 
Jo;agc yellow-gold llawu turna Into a ..wl ball wtlb long rffidlah aecd
pads beDr:ath lt. Culpeptt _,. dandelion b wukr the lll"'<'nuncnt o1 
Jupnet'• that II hu an opm1nC and cloeaNII>a quality good for ~. g;on. 
.plea>. and oapedallr .sud> cn.e-. u ydlow JaUD<IIcr. 

StdmF d..mbes the plant u belnl gthcd With the aopadty lor regu. 
JatW,g the~~ allldc add and pot.ua~UD'IID thevJanl arpn
:sm;. 1ts Db <Ontalns a lar'll<: amount ol !Oillca and caldum. HJ. ~ ts 
to c:oll<et the llowua bdore lh<y gp toaced.lrt th<m J.de sllg)rtly. or dry 
lb<:m. 1<rep1ng them In a <001 pia« until the ~of October. prrf· 
mobly ..........t wtth prat -· They ml»t thel'l lx: pre-.! Ugbtly to
gctb<r to !Ill the -.mtny o( an ax-e lllORille1)' bdJ:lig the luge Olbeath 
o1 sk!n that oourraun<b the lntanal ~ of an •nl-1 Stc::lna -.ma 
that theliiC1R'tliCIY mwotlx: In perfect condtllan. wttbout d.o1111p:d pans 
u bobks. Surplus fat may. t.owe<tl. be CUI otr. but...,... mwJI be talu:n 
not to ~ thr trnder aldn. Wrapped around the llowtts. thr Ah<-ath Is 
um""thstrtng.orddltately """'· Wbm -dy.lhe lloft,..ranlx: clearly 
seen pccptng through thr akin. 

1br result Is burled about CWO frctlx:low the aurfacrln the 1&11 .., that 
tt opends a winter CXJ>C6rd to the fU'Otlll earth forrH. whld> Stdner "")'5 
~ lhr'oqgh lhc lOll at that t.tme or year. 

In the spting the resultlng aoft frlable mat<rl&l Is ready to be uaed In 
the rompost heap. Ajlll1n. only a minute amount b needed-about a 
teaspoclll far ten tona of <Ompoat. I tis the f!>r<'ra, not thr substance. that 
Is Sllppj>S<!d lo be: dl work. 

Val~. which Slclnrr wants to help the plant lind lto rjgbt relation 
to pbospborus. Ill the lut of the compoat prrptUBtlaM. or 007, ancl It 
gro.-s tnmany dlfl'ermtloetltlone, eopedall)• where the ground Is ~by. 
near thr edge of ponds. on tho bordtra or •oocla. or ~en ~·• 
wt=r sunbeama do not penclrnte cllncrlly. It Ia perrnn!lll. with 11 brown 
root-as thtok ns a finger. whl<h apr<'lltlo laterally. Til< leav-.. Kl'e h!J!biY 
dMcled. clentatrd, or wl.ngled. The tilallt rblea a yard or more and bnmclars 
'" the top. with IIW1)' amall white and purpUob llowe:no. 

Culpeper """' the p lant aa under the tnnuena: ol Mercury. U~J<:ful 
oga!nst lovrra and dt.tompera. It Is a.I<Jdphannk (&erving to waR1 off 
~1), .oudariflc (11W<11t·productng), and c~phallr (goocl £or dl5orckrs o! 
the head): It 1!1 a.l5o good for byotcr1a and cpllepay. 'The tlrled root. wblch 
!au a cbanatterlstlr perfutnr. hanuch rmtatkabk tb<rapeutlr qualllka 
~m England It 16 Cllllrd "a.ll heal." In th< Middle ~es btardtes were 
bung DUL5lcle old country bOUIICI aa a prot«'ti<m agatnat <"il aplrl~><. bacl 
wltci:>H. and clt!IIIOII$ 

5adnerwanl& the .OO......a placed In~.,...,.,. and then squeczrd 
""' a:o pradutt a ronttntnatrd tlncturr that au> 1x ltq>~ a long tlmr. 
Highly dllutcd, to the a<T<nth ar •tcbth potmcy. Ilia spr1nkled ao the 
<<unl ol beep eo that Ita pl-phorua C:COirnt """ 1x property uord by 
the ""II. 

KollMo AY• that It Ia quite obYIDua !tom her ~to that thr 
ni<Tlan extract ha. a JXl""1'rlul >1tall.l1ng dfrn em CQIUpo&t. helping ln 
Ita fr:rmrntatlon. Stored tn a P.., jiU'. a dark btoorn and •tn~n~·cnrl!lng 



itn<>ru...,. ltts "" ~rful h c:an e118lly Ma.lt.<r Ita rontalncr. 
La.stoft.ltt Stdl=Wt preparadona. 508. bonletall. £qur...twn~. 

Is nwk tmo " wa 10 lx uaed u a Oetcl ~~ptay or propbylactk: to bdp 
ptn=t NIOt and Olbu funglll dW&Ma. The plant, whlcb loolr& ~ 
llkr IIJS 08JDC, Is w1d~ and common on rougll pound, but aJ.a on 
c:ultivaled pla..a. II ~I'll ell)• loaulona IO mol$l a,_, 

Biodynamic farmrrs uy they c:an bardly u.e 100 IDUCb af IL Tlot5ettlil 
bu pak brown. unbranched fenUe ate-. •-blclt dlMppear u tlx plant 
gtoa'S caller and an: ~laC'cd by Jrft11 bouTttl aoea. 1bHe are ..-! tOr 
t1x tea. and c:an lx cl.lffcrorulalcd from tlx a~nn. of'marab' or 'sbadv" 
banoetaU. by tlx pt..«• In wbJcl1 th~· ""'"'. 

One mllerta w bouTttl -. and c1rtea Ulcm aa qulddy u po551ble 
by~ them In alhJn Lllycr In a .W.dy platt. The""' ill p<q>ar'Od 
by ~ty bolllrliJ t1x ahootatn a.,.,_~ ,..--~ o1 tllll11<aUT. abaux rour 
.......... of t1x dried lxrl> pa ,..non Sprayed frequrntlv. ~ on 
gankl1 <rap~. anclln c:alcllre--. hot beds and ~ It ia UK<! 
a;gatns1. mildew. rua 1110nllla. 11<11b. and .all·bame pu.bogeolc funeL 
&mllU\~ ttySCalllzadon tnl& ~ a ~ lmprov=>mt ln tlx 

quallly of planl& u a n:ault of trntmtut with 508. Rda.i:ro'e prot.<ln con 
«=., and raDo of-c ~ botb lmpi'O\'N. Kollako noted that • .,. 
pnratlcn• =ckdurtngtlxmomtne bow-s..,..., more c&db~ thandur 
tng the afternoon. 

Dr J~ A. Dukt. ofw USDA. hu ltated w exlr.IOrd!nazyquanttty 
of .............. ,. and mmpounda to 1x fOund ~'tlc:&lly In lbc •-...rlous Sto:in<T 
·preps.· n-...., 115ted In full to t1x appcodlx. For a quid<~ b1s 
'lll1fe J""" lwl dl'll,., tbem u they ml&bt *PJXW' on an apotbccaiy'& 
IObdf. With w lilx lngt<d~. 502 tO 507. StdMr told Ide audience al 
KDI>uwttz In JWJC: of 192-<1. as be <ndcd bla now famous ledurca on 
agrt~. one can produce an ex<dlmt fmlllzrr, -..-bMhu rrom llquld 
manur<. or ordinary farmyard manur<, or from compost. Then be added 
wttb a smile; •t know perfectly -u that an of tbts may liCCID unu!y nwd. 
1 anly~youta rm><=i><rbownu1.11y ~ llavc ...,mcd uttrrlymad 
wbJclJ ha,.., nonethctlcas been tntrocluccd o fc:w ,..,.,.. Jam." 

He was rekniJla, at that time. to the newly dcvdopcd rl«trl<! train. 
Blll the Ust. as It develops. Is u long as bl.ttoty. and n-ay bit 11.10 undC· 
pected. 
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Appendix F 

How To AND WHERE To 

How to Mlllle a Biodynamic Compoat Pile 

CDillpost. the primary prodttct of a bloclynamlr farm. b r•marl<ably 
CB!I)' U> produce, espedally aa the required lnoculmla. the BO prq>IU'll· 
dons 500 10 507. can be reftdUy obl.llned from J001epblne Pomr ln8U
tute for Applled Blo-Oynamir'a.lnc .. Box 133. Woolwine. VIrginia :Z4185. 
~following ROOJtUnendallotall.l"<' Rn amt\lgntn gratdully takmJ from 

tlx writing$ of .,.nous bloctynarnk pnoclltlourrs. 
~~ a p1e<e of ground that Is 101eU drained. and partly oj>aded, not 

dlreetly In th< aun. The ground ahoukl be dug down about elgbtlncthes 
to malu: a t:ruugh of loose earth about four to lhre feet wtde bY ali< lcu-.g. 
lbougb 11 can be any t.!tlgth. 11>< long •Ideo abould lx orknted north· 
$0\llb so thai bolb llnbbed stdoa rerel\~ an equaltunounl of sunUshlto 
Cl!IUn' ..-.m fermmlatlou. 

The pllt-llhould l>e buln up to abDI.It four to 0\'C fee1 high. l1.lliTOWing 
~ the top. ltlB CDil5ln1C1ed In la)mo, like" cake. e"th layer ~xi"!~ 
"Pt1nl<Jed wttb a One~ of •-atrr or V11lot1an· ateepcd water 

Jbe first lsver should be madr ort ... "lgll. about the cllalnC1erofa clime. 
o.ae11 aa mlglit tx trimmed from an appl.! trte. 't'ha Is to en&ure ~ 
drainage. 

TIIl'O <:mntS a tsyer ol hay, •ft<la. and ~&b prdrn debris. abou1 
•Jght lnrhe& thicl<. 

Ma-terials ol anv length or thlekn•- IIUC:b •• atnow, bsy atalks. tall 
-..!5, eorncobl<. or rom .wu. llhould "" <bopped 01" abrcdded If fast 
ittnv-ntatlon .. r<qulrftl. 

1\ext """""'a tsy<r of~ horae, d>l<kn\. or wlutt<"et !'or 
.l.ckof!DlUUIJ1:, a J:OOd old <C4Upoat can lx uacd. 

l.a)...-m o1 soU ahould not be ~ than an tnrh or "" tblclr.. Layers o1 



~11 Arpcrlll.,.. 
lea~- .,ld gr.. ehould be'""" tban ....., ~ thld< eo u not to ootn
pact. 

Ano<her la}'n" of frcahgttcn material~ l'ollow: cut~· ..,......,., and 
kltchm .,._,.,. owcb aa -1earea. mlftt grvunda. "'g<Uble trimmings. 
nxat and flab 8<rapa. llocr ~mg:s. """"""'-cleaner <'<ll'll<1lts old 
""""'"" gooda. and "'""' old sac1cs. Dri«< blood. hoof or horn moa.1 aru1 
pea and bran 'lnlliCt can aboo be added. 
~ lldd a.oothcr Layu of""""'""'. -a ., on.. 
rt lime Ia edd..S 10 the plk. dolomldc: U.U... Ia tffOC!II!c'ndcd. ClcorRr 

Ccwt1n. an EnJCI!ah blodynamk: apc:rt on cam~. reco""""""'- onl~ 
a IIJDall 11J>11nk11nC bcln( usually~. '1llk duJOt!nj! ldng supr on a 
~-· 
~ll the plk Ia four to jM, f«thlgb. Onbh tt offwtth eldce eloping at 

an an(!~ of 70 drill""" unUI It I& l:v.v feet v.fde at the t.op. 

IllMJ'ting Uwl BD preparallD,.. 

Taler ~ b11r or bn>om luindle and tnalo: alx bole<~ In the aloptng likl"" 
(three on cad\ oldc) l:v.'Mty Inches deq> about alx or •ll(lltlnchea down 
from the t.op and epac<d equally aparL Into ftw, ol the~ boice Loattt a 
p~n<>b. or benn- ed1J a pcllcL of c:ach of the P"'penlOonO 502 10 506. 
Each mUA go Into lUI own bole. With no ~- CO\'n" Ute n .... bola. 
{Wlth on<' Kt ol prq>a.radaos the moat lha.t can be tn:at<d Ia allftftn·ton 
pllr.) 

Stir I:Wmty drop& ol valcrian Jllle< (507) Into On<' pllon oll...-...rtn 
o:atn"""'er or.,.,.,. qualtty water. altcrQatlng one ...., and tbc:n the other. 
... t"""") mlnUtta. aa .,.ilh BD 500 and 501. 

0!\"'de the pllon In hal!. Pour ..,.. balf IDIO the 6IXth haloo. Spray lhe 
JT!!t8fnder In a tloe mlat from. a clean sprayer mer the mtlrc: ptk. 

Finally for protl'C:Uall agalnet the sun and agaJnat 100 mudl rain. 
""""'" Ule pUt wl.th an Inch or two of suaw or put ~~- and a burlap 
bag. 

'l'bt ftnlshecl pUc ahould remain malst at all tlmnl, boldfn& ""'t.er llkr 
a. damp ..,onge. but not accwnulatlng waw-"" !hat It nuu. out or rol 
""""at the bottom. Fifty to .a1y peroe111.mot.rturc by well(llt Ia ..-qulr<d 
(or pn>p<'r fermentaUou. Each partlde of fiber should be olrnostebtttlng 
wet. 

It Is vttial tl""t the plk be oo ronsnwtl:d that air can drt'UI.ott In and 
thro~ tt. Ita a<tObiC' Cern=tation means that air. or 1'1lther <»<ygen. 
can reach ell paru of Ule co~ plk a1. aU .m-. As the ~tMty of 
n:dc~ )"ldde cari>cm dioxide. thJa IDU$tllnd tte O.'a)' out to th~ 
aanooph=. Only at'roblc fumentallon ytelde a product with all the bcn
dlcW rff.-cta on .mta and plants. When faiJJallatlon Ia ...-obk, (.,.,or 
oo ~ Will brftd on or cYal "PJJ<l3"C'h Ule pllr. 

'l'bt pUc Is now ready to .art krmcntlnC and dtcompooa,g. no( rot 
ling. 

To kM wbrthcr tho material In the heap Is bebdtru( ae It obould re
qu!r'CS aomr atttntlon-tbc u.e o[ the~ ot aJ&bt, !lllld. and iDuch. 
and the .,.,.....orr.~ 

In Ule n<:W plk a.n enannous grov.ih iUld ln<:Tta5e In Ule ad.Mty of 
n:dcroo~ will begin. Thrir mrtabollam ylc:lde t""''· whlclt will de
~pIn tht lln11 thn:r da)"' up b>a.tempel'lltmT of 150 drlli"'CS or more. 

Campoeta UtM cootaln mudt !IOU will ecldom l!"l "''Y- com 
po•ta wltlt much WAnun:. young plant: tl.saue, and gl\I"IMII• will t.toc-cnur 
\orry hot. A hlll):tn- mol•turc: content kleeps thr tomprl'l\tW't' l.,.,.,r. It Is 

'!he: oo11J!nal am..U dlsappclll'5 and the maU:rlal talcca Ot\ a "'IIOdsy 
ador This tnny lvl ppm In only a few days. 

1lJe C>Oior becomes unlf"onnly dark brown. 
Th• oo1&fnal tex!W't' dlsaJ>PC11n and the pile look& Uko rich eou. 

In tJle llrs~ pbeee. tile crude""'"""" matutalls lln>nn down by~ 
crgmt!!IDII, becttt1a. and fungi Into 115 tx!glnal protdna. ounlno ltdds. 
protelds. e<>lluloec, a.....m.. sugars. and llgnln. In the """"""' phAK. 
lhe ~ b""RDtltorm the brtlla:n-down _,....., Jmlc.-1 to build 
their ...... bodlr8. In Ule thlnl phase .... they die. they prod lie<> humu& ot 
two ldJlds. laedaC or perlsbablc. Tho: -ble ldnd bulJda up 1000: tht per· 
\shable burna II up 

Best mN!IA .,..- abtalntd from the f!nhhed prodQl.'l In about two to 
thn:r monthe. 'l'btreal\er. Ule bumus will ktep !ndrllnitrl)' Wllh protr:c 
dati from <Jun and drying wind& and with sufftc:lent motatu...,. Rlpmcd 
l'tllDposl ciUt be &iorod far IIC\'t'nll months. 

If -u...S bdore ·~ three. do not plow uod...-, bm mix wllh lop8Dll .., 
the air contlnu"" to 11«.-e at'ttSlL 

A ...,cond pUe em Ule ..me fi>undfttlon will gtontrally do bcttorthall Ute 
llr&t, 1\lld have ~n mon: cacUJwo"""; they wl.llstay 11"1 the grouod and 
l!!v•de the next pUc. 

Appllc<ltlon tif Com peg 

Compoet IS appll.<d In the .pnr.g and Iall ro pn>Yidc a high number of 
llv!r.g orprdsms to th• eoU wl.th ea<:h abo\'d!ul ol ~t. 

ID U1e garden 01Jr worlao Ule 'I .., .lnio the llllrlacr layu. t..-o It> 
four lneh<• down. or pula It Into rows lor seeding. or the bot ... tor plmll-
fng. 

!"0!',. ......,_on Ule r.nn. U Is wmkrd Into the~ or broodcut 
on~ and llaylld<M. It .t>ould not be dug bul«ply. but .preed by 
~I or muck •pm&dcraud ......-k<d.lmo the eoiJ wltll a ral<r. eubJvau>r, 
ar disk bam>91•. 
Awn-a~ appllcadone a! 11>-.: to tw"cncy 100a per .-:n: 1ft Ullual C"\'U)' 

i na yrano In I'OC.4lt.lon. R1pc>ed cuwpoets for baA1r ...u lmpr<J\...mcnt ..,.., 
wcrked Into Ule uppn two-to four-Inch topaoU lllyer In 1011ounta of Ill 
·~to thirty lona per"""'· Partly-~ gKJ"bagc cuwpoet for land 
rtdmruttlon 11nd for eamballng eroJIIon. ea.n br- appU..S In o lavor half to 



JM "''P""'Iiao 
._ lnd>oes tblcl<. <he equMtlrnt ol 40 to t60 ams per acre 

Ncorcllng to Pl'e!JTer. an old ntk ~ lhat ~ COGlpc>ot CIUI be 
applkd .u any time on any <TOp and In any """"""'; But <he betu-r the 
quallty ot C<JmPO&t. <he lea Ia n<'Cd<d. 

a- to use u4 a.,.. to Make Matta Tlrwt Barrel Compo.t 

Barrd mD1JlClS' 15 a """-P•Ihlc llttpJllemrnt to rrlJlllar biodynamic: 
organic COmpo!!l. 1111 functlon Ia tD grl tbr ~lldal dfttt of the prq>~~ 
Into thr soU D)o,.oft.en than l.o pou!ble through ordinary manuring and 
compolltlng In the nonnal ~ !If CJ:Op robillon. BC Ia not dlffic:UJt to 
make, provldlr:ljfone luuo a«Hs to tbr reqt.r1red butr nl1Urt1a.le: other· 
""""' It can be readily obta1n<d from J.,..,wne ~'~mer lnsdtutr for Ap
plkcl Bk>-Dynamlc's. Inc •. Box 133. Woolwine. VUJinla. 24 185. 

One unit. jli'4Ji'i'IY IIC880oed. ediTed lnmtl=epllanrlofwat.er. epray<d 
onto land or garden. will cover an ac=. Its eli«< Is compatabk to tha:r ot 
regular BD wmpost. thalJgh not .., lrmg-la5dnc. Biodynamic t'anrlcr5 
c::onalder 1t f"SS"'7Jr1al to u.e cUhrr compost or band tottq»>6C. u a ~ 
.,....... to tbe spraying of BD 500 and 501 

8.uTd rompnst cawrlata ol ..,... oanmr. goond up ~U.. and 
baalt dust. cardully r:nJx<d "nd Inocula"'<! with tbr Strlncr pn:pata· 
Uolla 502 In 507. It Ia ..,.....,cd for approxlm:lltely ~l•1e .....,ks In a 
barrel burled In earth. Tbe purpo!l<' oflnjocllng tbc blodynanll<: prell"ra· 
lltlns Into tbr compost II> to ualat In the decompoSition proceu of the 
~. and to}li'XIuce •-....,dllng!Rlb..,.._ tolmpt'O'-eliCill5t:nJC· 
tw-e. Barrel COliiJ'O"lls ""pmall)' U6t'ful for changing from o"hodox m 
btodynaml<: metbods. as It enabl<:s one ID u.e <he biodynamic pn!p8n1 · 
lltloa lllDf'IO freqUottly 

For thoae t1lllng ID make <he elTon. a 5lnglc barrcllul Ia au1lldrnt m 
spray oo&o'""""""' tbao-nd acrn. Scasc>ned and jliopuly atorcd In a 
ClDOI cxllrrr. It wlllliul " long umc. 

Po~ng tiNt~ compo.t In G bud<etof......ur 

Th.un rccoDIIDl!Dds puttlnJ! siJ<ty grams (about a handftlll of the! fin· 
lllhed compost Into ten Utcns (two to three gallons) of water. jli'eferabh· 
rainwater tha~ has ~ cxpGIICd to the! air. to be potrutlud by atlrrtngln 
<he oamc mAI\I.'ltt a& th• 500 or 50 l. but ..my fur twmty minute~~ 

Th< ....Wtlng potcntlzal Uquk! ..-ill covaabout haJJ. an a.n. or a qua~ 
be<tarr. 'Onm. dalms It to be nx.t tl!lcfrnt •11m WICd tlu'ee ~ In 
rclalh-ely qu!clc sn,....,olon, about a wec!t apart. It aboukl be 6pn.y<d 
onto the !!1011 In ~ drops IIIGe <he 500. This Ia ..-< cully ~ wltb • 
budrrt and a '&'hltewasb bru.eb; It can also be~ with a rccuJar ~· 

Before apnayfngon paawrc or lawn. one may llgbtly IO<'t'&tch the ow-· 
C.C'c' •1tb a harrow to aerate the aall and scaner any ,_ clroppUU!>
Spray lint c:bn1Dg a "'11111l\g ll1DOl\. and If po"""''eoa a leaf day. Elgllt to 
ten days later, spray~ 500. f'l~ dayslat<:r. wl.thanU<'Cr!dlngmoon. 
and riiWIU'!I ~-elllng, ep,.y 501. NdthCT the 500 (wblch bclpa tbt fii'O""l' 
of root.) r10r tbe 501 [wbklh belpa lea,Ts absorb IIUilJJg1lt) gooo """ll on 
new eoU unles.• b has Orst been apl'ilycd wUb ban'cl romposc. which. 
•}'a Thun. draws Ux: 'funuatl.~ fo!'tQ from the beav=a tnto the .-.utb 
In A ._I.,......, barmootoua "'"Y· malr:lngtban~~blr and qul<'kt" 
In Uldr ac:&n.. 

M.arlcrl g.ardcnca usc thc band jlit!M'r•tlan u a,.,..,.. to apply tb< 

App<1lohl f 311 
.quMllmt ol CQIDP""' to land that docs nol rcnm the artu..J tomp<>at 
10 I'OUIUIJn. 

Or> knuce beda ll sbDuld be apray<d at the 11m boeing. 
Fanner&. ays Tlnm. "-' rogularly crpmmcc:d aoe-ihh'd 1J1Cber ylrld 

as a rciiUlt ol using tbc band <OUJj t•t end ~ 1 <J>Oi<nl ob«ttnnn& four 
~ oft'thr amr plot olland "'lthln OlY growlngxuon. 

Far planta uncl<-r !IQ"'SS. duc to dtoqgbt. INcct aU.Ck or other.,.. 
ocra. • "llrst llld" Sjli'll)' with BC t:tve- dramatic ~ 

r..- blomJo. fe<:dlols. and pens wl••rc Uvestoclt ArC l<l:pt. """ ot • Be 
~pra)' reduces both ijy ruul "::J'roblema. 

far get~ plants off to a atan. uae a sc<d soak oLBC, Ilia al.., 
uac(ulwith tnlnSplanuoasaroot batl1 or forwatc:ringnewlyact out plan111. 

for r:ejuvu.dng fruit ln!H. the BC Ia dli'ctl\"0 in combination witb 
91) 500. applied to the preYiotuly cultlvat<d cr um"'<! drlp line undtt 
tbr tree 
~ m ~'naJDldwl Xavlcor Plor1.n. tbe barTdCOiliJ'D'Illa a wdl 

balan«d mtxturc olfrrmmta. ~and tta« clfiDenta "batblnC In 
~bundant cosmlr: ~ to ...... • which 5jB1nldcd ovrr 1\11)' ooO 
will de-toxify It of chf'mle&l addiUV.. within two ycsrs . 

1lx prepuatlan. e;rys Thun. bdps be&l the earth ol damage. cauo<d 
by the -.ny types ol pollutloo with •hlch It baa benl!uttunuecl It Is 
o,l.., b....td<d as a ddcnse .galnat atrontium 90. Th< powdt'l'<'d egg
>h•lla nrc sate~ to lib'cngtben the tto.lclum process In plants. rnobllng 
tbcm to rciSlst the rcpmcemont of csldum by auontlum 90. Jn the 1950& 
ow tn.tllute at .F'tdburg conduc"'<f cxpertmenUI on land that had b"" 
otrontl.um 90 levds, Sdcntlsta fouod pl.anta gn,wtng an csldum dttom
po6ltirm liCID6 bad lcsa uptake ol 5-90 than r:roearby oails rich In alllc:a. 
Thun ...,. tbc romJX"" also protttta agatnm radloactMty rclc:aa<d ~ 

·-cxploalcms rmd nudcar P"""t'T plants. 
Tbe brat _,_,. for applying barrd compost. saya F1onn. arc whllc 

1br moon ctrawnea tbnlugb <he cormeUatiDcl from ~ to Scorpio. 
Uoed With 500 and 501 It Ia aid m eUmlnatc the .nred for l!prcadlng 

aJtratu: oo!ls that dld not show c:alc:lum or pbo&pbarusln~ uW)<· 
• ....aJ ahow the P"""'ntt of these elcmcnts .Iter the UK of the barTd 
<l>mpo!lt. 

How 1D ........ JlcarUr Thun .. ~I compost 

, .. o...&ua. 

0t lain a ~ band of old "'OOCI that has I06l Ita trn"'on A band thou 
laM <ontaln<d aJc:ohol (llquDr ... 1ne. plddc:~) or any other pt'OK,...~ 
1nttM lint be Ulled with .....w:r and left to l!ilt foc dgb~ clay!l; ll - then 
.... -lied wrll with lye made or I'Hin and ub. then r1Uoed With lltlng· 
lrle·Ul'ttlr waur. One quarto( •IJntllnt-nrttle (llnbl d**"' ~entrate 
Ia dllut<d tn ten quamo of water. Empty the balttl and .. -alt Cor \1ole\ 
hut£' m appear an lis wall&. 
.,,1b' nettlcs oobould be ban-nled <lll a bcauttful spring day before th•r _....,rn. and ldt to dry. Atnrv banttful of dried =ttleslllldltoatecp In 
flUbwat cr for a week. Everv ho'O "'""'ka th<t'dlJ'lrr. add a small handful oC 
dr!c:d •~nettle. • 

~ .1fft!1 gallons q{freah cou.• manure. It mlUl be~. collected 
"''lhlaJ the day, bcfon: Jllrs ~ found a"'"). to lay ~In II., aud be kq>c 
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humid until used. nv, lckal dropping baa a eolld form and Ahould not ~ 
too mola. Thls lA not atv..,.,.. euy 10 IIDd boca.- vi modem mrthods of 
.....,.,. r-~~ng..,_ far hlgl><r mill< pmcluctlon. A dld heavy In aom .U..,. 
doQ not proclu<r sud> droppings. For ~ n:.Wta u.sc manun: &otn 
blodyn.amlcally pu~ rev. .... but thl4 Ia not .......,rlal MArl.~ Thun 
11\1~ -(ceding COWII good quality n1Uglug"e lor "" lung all It t.otkra to 
fiv'e the clropp.ln&ll U:.e d.-lllrc!d form." 

The tll&ll1lre abould b< el<vt"d through hall·lndl batilwar.- cloth to 
mno<-. any li!rdgn ~<U or •uaw. 

EooS.U:. 

CGilo!a IWD 10 dtrer hundred~ JrOm raw •II&"-~dried sbdJa can 
b< ''nY dlld""rly ~c:d In an elcc:tJ1r or band c:offcc mill. MaN Thun 
nnpba•'- tbaLtbe panldc elze should b< COMI8tcnt8.1ld atW n:taln a 
outall l1alm:l aspect; It should not: b< a fine po\Woor. She ~:CJ~<ed dudo: 
e(QIII. anallsbclla. 8.1ld many forms of reck powrl~n1 111gb In calctw:n. but 
the balance b<,_,.,n .UIIca and """'" rm for wblch aile "''"' l!eal'cl11ng waa 
faund boa In~· ... Sbe says the Inner akin ortbe sbeU oontalnaa 
')-o>m«" caldnm . 

High pmdncrtm C'hld<n fact....,.,. produtt...,. chickens. wb.,.. cgp 
ebouJd b< l!n'Oidrd.. lkttcr n:aulu can b< cxpt:ttc:d from organk or 
~ alsc:d cbkkcna. 

JIM.u.y 

'fhun lndlmtooa 8 pioJ1Jele size of~><""""" .2 and .5 mJJilmetera (IJ>c 
COI'UIIatcn£')" or fine sand) U the basalt Is too One. with aJlmuy t=un:. It 
..W stlck togeiJ>u Ultr llelllomt during the miSing pl"'CCS& Six- ....,.,m 
mrnd.s •an ~ d('(.'C)i:CJ••••ton ~· that does DOl takr pia« tt thr 
baaa.lt Is really llnr .• 

n.e cbo>loe or basalt powda: ..-as -"" alter w..m. Thun uac:d It ..,.. 
"""'Y yean; as an addltl\'"C 10 eompo6t ;ond man""' piles. It bo a volcank: 
rock that contalna all r.hoo ekments tbat ~day aftu thdr dlaoolu 
don. Sbe wrttn· "B&JI3lt bring$ new d ecompoeltll:m pro<"eSsa Into the 
aoU ,.hleb oxen a J>O!IIUvc !nO= on the bumus formation In clay 
ooUs. Basalt po\Wer sprlnldc:d on Utu:r In barns bas a. "Dltrogm·presctV· 
lng ablllty .• 

.vldng the -bo.llcln~ IIUUl ....... ~and boNU 

To~ J>Ol""r:!ad. the prepe.nuton necd8 to~ a:wtc:d -..lib a shOW'< I on 
8 .-pt """""'"' lloor (or the bod of a plelrup truck). 

Thun'a proportions ""' 5 bucl<etB of cow dung (free of any litnawl to 
about3 l/2ot~J:U>'S of dry, flnely-a-ushed ~~U.. and about 18 ounces 
of baaalt powder. 

Mix lllese-~ with " shm-.:1 for an hour. aa o ma50n .....,uld mix 
mon.ar. only -...1tbouc Bddlng water. ~ mixing bdngs ale rtlyuunsc¥1.1) 
Into the maa"" tha120 pcrcorntof the YOiumc: Ia W<}l!<D to support th~ 
Ilk o1 .aobk: r~ tn the IXIOlpollt. and 78 pcmeu~ nJtrogm. 
..-bJclJ funct!ons as an.......,._ ol aU the procm,ft..,ungluelf~ 
the assimilable mknlbca. • imnmtatlcm that ... 1D deftlop its fuU tff<ct 
In the 8011. 

~ lhe !>arret 

/t. llftY pllon bourcl won.. beat. to b< e~tber bat( DT tbrce-quan..-a 
fllkd with the= lllll<tlln!. 

Knock out l.be top and bottom: ll Is rsse~tlal that the bottom ~ re
,_cd. 

Dli • he>le Jn a~· prot~ted from - mt ar cold. d""p me>ugh 
to t"l'<dVc two-tblrd.l; of tbe bam:!. lf the c:llnuttt Is ~ry ""'" tb• barrel 
oJIOUld not ~buried ., deep. 

The ooartb aL tbr bottom ollbe hole abould b< as fertlk as JX>SS!blt-. U 
you blm' a. poor !0!1, lldcl _,. .-.:ry-wclklec:ompoac:d compost or fnQ!e 
1!011. 

SoO ftlDO\'e'dinml tbc bak sbuuld b< banked up UOWJd the -.Idea of 
the barn:! to farm a~ eo that raiD will not~ bUo tbr bok b<nc:atb 
tht barr.-1- B<mktng INL)'1J M.lrla Tlnm. C'll&blt'S tbe IJOIJ !area aU around 
the b.vrclto work an what Ia Inside. 

It Ia boot to dig ll>c hole anti in5lall the barrel oo a fine day. In tbc 
11/tt'rnoon. preferably duJ1D& the time of the Wlil\ln,g moon. One should 
a~lutdy avald dlfflcult dayo, SB}"S Marla Thun. days of moon uodeo 
ttwO per month). Dodos of M~rc:ury Venus. and all the otb~ planet$. 

PIU!ng rlle barrtl 

Halfllil the ba=l wltb abou1twrmy·Jlvr pllana oftbc manure, ega 
o~~ .. u. a.nd blualt mtxturc. Matte flwoe m-Inch hole• In the surfac:c and 
place In ea.eh on.,.ba!f-m.~ebout the s1zr of • cherry-of each or the 
liD prr:paraUon.s 502 to 606. Add to l.be barrel the other balf of the Ifill· 
nure miX!ul'e and repeal the d""" of BD prepa In Ovc mer< holes. Finally, 
...,.-tnld<: the eorrtems with an lnfwrJon a[ 507. or valrrlan. ftvt: drape to • 
IU...-vl.,..tn', pl'l'\'fDI.t5ly otlsTc:d b'"twemy mlnutea. Any a[ tblsJlquld 1•1\ 
crt= aon b< spr1nltlc:d on tbc cartb &UlTDt.IDdlna the barrel. 

The band sbould b< -~red. eo tbil.t r&U\ does not enter. A plett of 
,....,. latt<illWlkndcd. bdd up a c:ouplle ortncbea byB plda:11rt one side 
110 that air can...nu m..l)r. 

After o mouth and a hall. thoroughly mtx the """'urt.s with a abcwd 
!or ftbout tanoJnutes tO hom~ II and ellmJnate unalred lmnpe. 

l n about two lo Ou-ee more weeks tbe barrel rompoauhoukl b< ready. 
llarre.l compost. wblch requires much lea time to tiC:UOll fuan regu 

Lor l"'CIDJX15t. can b< mAde at any scasor). bul apdng and autumn are 
prdtnble . 

s,.,..,.. 
1bc ~ed cwnt-t ohould be p!B<Xd In a barre! In a ba.sc:mt:nl or 

caw. It will keep a long Um•. Moor two years It looll:s Uke a llg)lt humua 
and atlll gives good resulta. 

a- to Oae tbe Blocl,..amle PreparaUona 1100 aDd 501 

BO 500 Ia coW tnam1l't tbal bas spent tbt ,.inter bwiod In a row 
'-''- Tb< resui.W,. &1able humus lllte aut.tantt Ia obtatnable In tbe 
Unltt"d StatooafromJOKpblne Porter IIwltute ror ApplledBio-Oyn;unk""' 
~. 
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Stfrftng BD lJOO 

l'or onr """' of ~ .ur 1·112 <JUI><eS (35 gramal ol BO 500 lnlD 4 
pllana a! -tcr In a plutk cr ttramlc bocJa:ot. 1br ~lion must t,., 
stlrftd ~· ban<larwU.b a atkkforonrfull hour. about twmty aeconda In 
0"" dlrecuon. 10 form a deop oanlea1 Vlll'ta dcnm 10 w bon.om or th~ 
ecmtaJ.n.cr. tbt:n 'e' e1aed to farm a_cbaortr mass.. triUrh beuamc• aootbtr 
wrt<:x ctrdlng In w 0~ cllrccUoo. lbc .urrtng ebould t,., cloor wltb 
cl>«rfuulnU'nt. noc 8AI a~ and sn...-..1 bands may .Ur In tum. 

Vu1ous ~ Dl<tbods ba>~ been drn-' far 1t1n1ng la.rJl< quan
tltk:s In nll:ft than o~ <'OJltii.IJ>er slmultaneowoly. Any eywtcm that "'Orlal 
will do. 

On Carma that tum: mubanbl st1n1ng ~lpmcnl tb< batt:bea~ ~ 
l~r. 1br aruaunt of UquJd 15 llm1kd. only by tbe u- ""'!utr?d to spray 
It all omo tb< grow>d. 1br !Ksbl;y tiUriM preparation •hould b<' applied 
within no me~ tluln three bout& Maximum dl"en ean ~ expectod ,.1thln 
thr Initial one 1.0 h>'O boura ana stirring. 

Wa= for t~ 500 ebould be lukcwaml. RalnwJ<tt:r t.o ~ DDil~d 
from gutter. and kept In a barrel or tank Ckar ~ \\-atn can ~ "-'· 
but it may eont::a.tn .UgbtJy tll01"'' ln<>rganle and organlc .ubeta.tlCCS than 
ralnwatt:r NC\~ WIC dllorlnatcd water. 

I tis acMaable to kt the naln or rfvo:r -ta-8tand In an oJXnllarrd for 
....., to three daya to let th< llgbt ~"'· nx MlJlC' aJ1PII.,. to 1ap 
Wlll~. whldl ebould be al'-"'lto A1aDd far .a !anger lime and abouJd ~ 
st:lrred &<'\~ ~ for a llllnute or """'· It "'-tld ~ kcpc. In wooden 
bsn-cls or Jllazod mrthcn•-.n: ~ Oak ~15 .,-.e prelerred. l'anns 
1Uing ""'"" wam- ID3}' woe: large tmJb. btu they ebould have a gt>od 
llnl.ab ami br free from rll5<. They should ~ clranod wU.b ~ ~
UJitng a clttn bnWt. .. 1th bot 9l'llU!l' JlDd a. 2 Jl'l'l'=l' lye ar soda.liOiutlon. 
but no d~. then rlnllod ..,.-.u~ times wU.b bot and then cold ....,._ 
~-

Oepc:nda on stu or !ann or garden. &ttc not use epno~ra that have 
contained oth..- liquids. expectally tax1c on~. 

On aruaU garckn pa.tt:bea. Uqutd can be spm~ by band with a whisk 
broom or ••hl-..U bruAh. .flipped with a snap of IJ1~ wrlsl In a wide 
circle. to dllrtaibut<" tlnr drops ....,nly. 

Small hand trpra''"" that fonn P .liner mat are commcrdally avallabt~ 
In many sltl'a. 

The nclCl siJ>e Ia a lmapaack spraye" wblch liUlllce5 lor a gankn or 
.......U r.rm. The~ an: many~ tmcloe-<lra"'-n or mounted tanka and 
SJ"'1lY"''S that <"&0 cowr a wid~ ataip. 'Ibl!se an: an-anged .o tbe nonleo 
fau duwuward, endinJI oo big)xr than two r-~ the ~ ol tb< -= ~-mudl of the llne tro.gl!tS blo9m a..-.y. 

Spraya applll'd by pmiiiW"C "l""}'a"$ IDUSl be aua.lnl"d eardully. or 
they ... 1D dog tb< noz::doos. 

Tor ga;rdena 

BO 5QO can ~ applkd nrty In the spetng. and again brfon: planting. 
Salfsln oold framc:a. bot- and grecnho~ ~ spra~ ~~- oow· 
lng or planting. If JXMolbt<" ~ drllls and bolea should~ ept-.,yod ~for<: 

1m lJOO on th•farm 

The spray b applltd bdore the last.banowlng or t'IJltMollnt p~lng 
the plantlng of wlntu gnolns or otb<r fall crops, tncludlna cateh a-ope. 
On pui\UH and ha~klo it can br used """"'~ before a frttzc: Is 
cxpeaed. But mo~ frtoqumiJy anr prdfD. .10 O'<"at pe-mancnt llf&S$CS 
and hayflelch C'IU1y In topring ln. order to stimulate grVW\b al the ow-t of 
the~ On aopl&nd the spnoy <:an be appllod aftu the aoll haa ~
maurntly l.bawed. Ma.t.ly.,... cbooocs a lime dwing apling eWI.I\'11llon, 
ahead ol plAnting. 

Biodynamlc ,..,....,,.. prdu to -...orit the ...U at Intervals In aprtng In 
<lt"dr:r ro eontrOI the weccta that gomdn3te from t«dd&. 11 Ia a good Dlftl· 

•11ft 10 Include pucure and -wtnic:r crops In this treaant'Ot 11 belps 
strengthen root dl"velopmrnt of thoet 1id<l5 that baY<: aulf<ffd tram r.-t 
or wind uoslon 

Wbether It Ia mad<! on the prem!S<"S or oblatnod from another ao~. 
once rc:tnoved from the bom BO 500 should be stored In a cool and nol 
too dry eellar Ln au ""rt.ben"vec:rocltihat tmsalld of the ll4lJIC mateaial 
or Is eovered wtth a plcC'<" of slate or stone. The Cll'O<;lc mu.. not ~ 11<11kd. 
alloMng for the dreulatlon of o.IL 

The eooU\Incr ahould ~ placed In -a "'llldm box and ~ ~ 
by a layer olapbagnum or pc:atmoss.llu: roon ol the box. u.oually llUICk 
ofboarda. ebould ,...,., a CU!IblonJlUedwlth-pc:at-on the Inner~. 

In a ell)• climate. or during a long dly spell. lt may ~ -.,-.-, to 
~ceq> the peat moM llllgbUy """"t. just cnougb so It doH 1101 ~ -ure from the prepa.radan. 

In a bumld tllmat~. or when the n>om ls ratheT humid. thla Is not 
eeqwred. 

TboK wbo order the peq>lll1lllons ab 9dy made ahould toAite them out 
of the trav1:llng eon!Jllnu ond 5UII'r tlRm In the """"' wa) • 

'nM: Oltbolt&n<t'll an not drad: If kept. unda too humid eondttlona they 
wtll go moldy. But they ebould not t,., llllowed to dry ou\. Nr must bavr 
llCC<"SS. but alowly, In order to~ the mk'roblalllfeln th• P""Para · 
tlomo. 
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J!Dot dlp with BD 500 

ThU bu • -.py <0116bt.cncy. It Ia mmpoacd of "'!ual pu1a (by \'01-
""""l of """' .........,.., and aubooiUoam. ~d with honl<'tall tea (...., 
pan drl<dl>cln<u.llln ~pans afwala'j. and atl1Wd 500. Root. and 
<ra""P''"ta. IJ:Idudlug wgctabla such ..,. cabbag""- lOIDIItocs Cunlc. 
lhcy an alrt.uty In ... u blocka). also the rootll of lnd and m.uba, wtU 
bcndlt when dlpp<d Into lhllo matcrilll bdOrc lh<y arc rq>l.lntrd. 

B'"" t o Daa BD l'n!peratloD 50l 

501 IJoocphlr"' Port«lnstltu..., for Appllrd Slo-Dyn.unlc'a, In<:.) Ia 
~-up quartx "'YYItal that b;;Q ba:n but-kd ~ montba In a ..,... 
hom. lt Ia to lx bomcopatbJcally stlm:d lnlD wattr for a fuU hour. the: 
sa.l'tl<' u whh BD 500. 

U1e rnult Ia aprsytd onto th• li>Uage of growing plama, and acu as a 
supplen~nt to p"'paratlon 500. be.lplng to bring .unllgl\t to th• lt&\'t!A. 

The amount to bc atlrred tnro water to lx apraytd an """ a= (or 
2,000 to 4,000 IKjWU't' )...ro.tn the g;mh!njlsa bare 1 to 1.5 crams (1/ 
20 C>Unff)!n I to 5 Jlallana of wattt. 

The reau11fnS po1cntJJotd epray Ia applied late In "P1'1n3 or <1011)• sum
mer. Onr opra)-. In the 'Va) c:arJy b>Omlng when a warm and at leu1 
porily liWUI)' day may lx ap<'<'U><I. n,., prop<'!" ~ eta# Ia &t the 
time o.'hm lhe organ o( tlx plarus ...,.. """"-8 to ~ hu bf:Cun to 
IOnn. U applltd wbon tlx sun Ia too hlgtL 11 b;;Q been knowtl to c:auae 
bu.nl5 oo the: ro~~aae. 

It Is lmpotl3l'll to apray 501 Itt a line ml5t. 
To ad1left -!Cinmm mrults. spraying of preparu1<m 501 .....-t lx 
p~ by au.nnent ol thc: 11011 wiih ~ar.u:lon !!00. wbkb flhouJd 1x 
p~ by & apraytng olbatreln••• 1 "' The dleet oJ all tbne apraya Ia 
lltrllr1ger than eaeh alone. 

501 Ia said to Ia.., thc: po?o~ to slimulate fruii and aetd fonnatlon: It 
Is also oa.td to Improve lhe llav= keeping quality, and nutritional \I8Jue 
of cropa as well u making them more resistant to dJAease and lnJM:da. 

Small gratne "'cdve the 50l trc-atmcnl after tUUttg, 'Oih= thc: stalk 
st~ to d<XII(ale. 

Sub&"''ucnt appllcatlona can lx DJiidc:JUI they help pl't'Vt!nt 1~ 
Cam Is ~ttd wbm the 11talk starts to dongate and wben one aw 

eaally dttvr through lhe lkld 
Alfalfa, ather hayftc-lca. and pctmat~=t gras..., ~ the tteem,...,. 

DO< too lo111{ afteT iiU'on& ~ bas sw:tc:d. 
Pto•kl«< there Ia ~ mol8twe In the ground and one Is oot In a 

city opell. lurtber appllaLUons can be-made aftrr <mt1np ba'~ been ta1ocu 
off the lldd, or a 8)"&ZZng per1od Is ftnkhtd 

Oanlnl aD!M tb.tt ba.,. to lx tratHpl•nted abould not get the spray 
wntllhcy ....., ftnaiJ1r aet out 

!.ettu<rs and 8plnach should """'-'"' aoly ooe applkatloo In lhc mom
lnjl: but to pr'C'WDt tbcm ttwn balling. anot:ba appll<::atlan c:an lx made 
In the afu,mooa.. tC1idln8 to ~ the: fortts bad< toward the roota. u 
hni'P"ns nonnally In that part of tb" day. 

~,.,., ........ lmnatono. atnwixnka. and fruit mould lx IRa ltd ... hen lhe 
11o11i1u buda • ...., \IUiblc and n:<!d}' co -open. 

Pouuoea like 501 when the Jlowm- formation &tarts.. 

"!'<"<Itt Jl J37 
~· of aU ldnds. and eeullllaoo.r. brotcoll, Ul<J other 1"" 1y w 

rtabl<s lhat grow mud! bulk. ahould ~d to ~"'d •Pvllcoo.•~ 
lit" ll""""lna a liner Usauc. dr\'dnptng good -~ and l<r<op!J>& quality 

Kltrhm hat... ..,n fruit, mn.tocs. melons, and eo on. Oohoulcl biO 
!heir taste Imp~ by "'P"&k<l appltoaU...:... '" 

Apple treu get applk:aotlm .. dwing the last~ of O....·er bud&. then 
agllln wht'nlhe IN!t Ia bdng~ Spniytng 501 """PPic tn-ee can 
~ comblntd with a oclnCing nettle apnty. 

Far ~u1oa. wb:re auch plants as CUCUIIlbcn. tomatoe-s, 1cuun:oa 
proc!uec: ~ &IDOluua of plant mana wttbln a abon per1od of urur, 
rqJ<'llttd appHcatlons of 501 ....., '""'"""" ndtd, 

<:&nota abould be •pra~d on a root day spinach on a leal day. and ao 
oo according to the dc&lrtd r<sull. 

Stc-lnt1' ~ the """- o( ~ prGP" •• homc:o!'<Jthlt! 
mrdJclnc for lhe living earth to regtonerate tbc ooll. Blodynamlelats point 
aut that a l'f:IJUirkable cbangc In tl1e CQndltkm of tbc tre11ted aoQ oca.tr~~. 
that ll ~mcs mon: crumbly and Hbrous. and n:talns moiSture mo.., 
~. 'Thr appea!'11n«: ol crops Is alMJ IInproYt:d u they lxcome more 
reslstam to dtouabt and lnfcrtlon. SoU and crops ahCJ'I\' rolllltrlu1blc bu 
J>""'"''letlt, C'Yl'D afier a obon tJm<,, U,., fuJI dTeet. ho"'t .-er. ta aaJd to 
appear In th• co~ or Uvec or rour years.. It t:'Oil8lste In thc: <'OiaUnUOUII 
~ ollhe ft't'tlllty of the ...tl. and an lm]>rooanen• of the quality and 
iJa\ow of thc: produce- Bolh !be pJarua and thr .aD In wblch the rortn of 
life ..... &Umulalt'd ..... rowul. a<a>rdlng to blodynamk hlrmen, lo pro
\'ldt ~lfts -lvdy with the ~ i!IUbstluxt by attrac:-tln,& lhem 
..ub the surrounding c:ir<ulr ol l'oJus,. Just a a bealthy org.n In the 
body suppU.& lt~U ac\h.-cly with what It ~s from lhe drnllattng blood 
and the othn J~• ollhe body. 

Bcrw to Make BJodYJUUillc Preparatlcms 500 ancl 501 

Cow ho""' can lx obtll1tv:d .&om JU:ty toopc.rat1ng ala~~se. 
and do not have to c:omo 6-<>m l>loc!ynamlalll !c:d .,..Ltle. But they abould 
lx from eoww, not bulls or tl<'m'S. Cow bamiJ ....., gcmcrally thicker and 
header. 

To cltan, plarot.he horns In llfty-11\-, gaJlo.n<ll'1-lna hjll ofwattr; cover 
with p lutlc to prevent thr apreAd or odore. After • eouplo of weeks. thr 
thin layCT of Oteb •urrountlln& tlx: bony core o( the hom will rol away: 
the bone-s can thtn lx -""'D'\--.cl, leaving lhc- horns empty. A ltM smelly 
method Ia to lc&\~ Ill<' hom.o to dry aut. After a CO'l'IBin 1.- or mot.ture 
lx~ bonr and horn .• the bone wtU fall out I! the hom Is llln.ldt sharply 
with another born. Tbc"'aftcr tho barns may~ stnrtd lndellnltd)'. 

In a Snrthcm·H<m!apb<Tt tempenl"' zom. cow manure 18 colkc:ttd 
~~the fall equinox and the wlnur 50I5tlce. h Ia deolnlble lhal the 
•nlmal• atUl lx .,....U.C. or bave pan -time pam1re or giXXI tury plue...,... 
gJ'Ca1 f«d. 

In lht Wdltem Hrm1apbrt-<. tbJ: bom55hould bt- ..-cll and ugbtly otUil'ed 
with man""' that bu bcm oll:-.'«1 to ~ ~ or other r""'~p ob
Joct5-

n,., sturrtd boma....., burled aboU1 two rctt bdGw lhe •trl""" In JP>Od 
deb earth, In the fall. prlor to tho -wini<T oola~ fl)ecc-mber In the North-



Sara Scnlloe ..wJin& a ~of _..s "P quam nyoo >I buo a """" bum 1o b< burkd 
liln y.a< en pn><1ul:r BO Sll 

~m H.,lsphr.,, J""" In the Southern) , and arc left ~ um1l tbl: md 
ofw!nteT. 

Blodymunlc liu'mer Hllllb L.o\,U or Blaln.wtlle. ~ IUOtnmmd.s 
placing the b<Jma Upd09oTI. poln~ tcrw.....:l the ccntrrofthccanh. dalm
lng the bovine born to lx ""antenna !bat plc.kA up the tdlwic fore:.,. or 
.. 1n~r. HU&ll Courtmy ataclt.e them In a drdc. point down: but In Aus
lnllla they are laid &t In ,..,..,.. IK'piU'atod by a thin lay.:r "' earth. All 
methods """m to 1x eiTeoth-e. 

Thc..e are oblalnable from any good supply _,...,, ~pedally Ink
kana..,s, wbcre thoro 1m' ......,ra) mlnclo- A line pov.otkr Ia produced by 
grlndlng the ayataht In an tron mortar and pesll< . or by any other avail
able method. 

MJxed with water. the powdu Is .....ur.d tmo cow bQrns and burled a1 

the 1xg1nn1ng or •""'"'"• bdorr St.. Jotu.-a Day. DUC up In early !all. the 
flnlsbcd 501 should lx storulln a .,.. ... jar and plaCed In •llllllDY win
dow. 

~c Prepoo.n.tlou 602 to 1507 

'Ibeoe ~ are woc<l to lnorolatr 1 ...gular eampoat beap or 
Marla 'lbwl-s band compoat . 

Thr prc:paradO!Ill are obtaln.oble !'tom Jc»cpbloc: Pond" lo&tltu~ liar 
Applied Blo-Oynamlc'a, lnc-

lnstruetiOUS rar maJdng row- cnm 80 ~ are dom-ed fmm 

Apr<Jida p lll9 
JIUdol{strioer's 1924 I<"CIUffil- mUO..d Agrlrullu,. whb addJH--• 
lJ1>m various bloclyoamlr t.umer.. • -~ hlnU 

$0.2. n.. 1>1-. qfiJarrou> burled for a _.-tn 0 •tag w........
Harv"t the Dorrtl or the comwon wild Wblle y....-row I.Achiii<"O 

nUIJ<oJ:>Iiwr1JID 6prlng.,. early oununcr, tlltlna tht- part that 1s Uled m.-
d!ctrwlly. the upper um~Da-abapcd ~ They sbauld then 
"" alJooaoe<l to dJy. 

lbr ~ ~ mollotft>rd with 1 '"" moode from the A~IX no..'CTSo 
on st11!2<11nto the bladdo-t- of a mak deer, elk, ,. ,_. 

A bicycle pump c-an lx uard lo lnlLo~ the blloddc:-r, 01' a oomall bolllooo 



390 ~ 
can M ln.ocrU<I and blown up ,.1th a atraw througb the tln:ttt duct . 

Wl..,u rftldy 10 M stuffed. the drlod bloddcr 111 moiStened "1th lukt 
wann ralnwa~. MOist ran- llcno.na. po c..-d !Oinlagly ..,..tber, ""' 
~ l.rUo the b!addrr ~ 10 capadl:y. The bok Ia _, •11h 
t:ltmtd. and the bladda bung slx feet abo<.: lhc ground aD 5UilUIICI' In. 
pia« u apoeocJ as possible 10 amJICht. 

In autwuntbt b~ts bw1ocl not too dcq>-ten to Dn!w IN:bca
ln s-1 corth. tbcre 10 spend the w!nt rr. 

O...g up alkr ba\ing spent a fttU Y'"1U' In tbe bla.dckr from the lnlllal •tuilln-. lbe yam>w Is placed In a c:ool c:dll\r In an carthcnwart pot eur· 
rounded by peat DlOS8 Jn a 'IIICI<Xkn box along with the other pl'l'pllra 
1101\11 

503. ea...omne buried In a...,.., .• lnratlna 

Hancot the •~'<ft ...mn th~· b~ early In the )"'*"· Aa the 
Doo.Tro arc amall. Hugb Lovdl IUCrt>m<'ncl• ba~ W!th a craJtbcny 
pkur or largi:· tootbcd comb 10 pltlt ec\ual ar ODCI<. DJl'b\g 111 Mal done 
In lhc abadc. on p;lptt or cmc....,loth. n~e longer the blc:>o&omao riCod for 
drylna tbc pooJ'<1" tMtr quality. 

n~erc Is an old bcllcfthet tl.., moat powt"rful aunotl:lll<: bloaoms for 
hcallnl(are th011e plcl<ed M fore St. John'a day. Aftcrn'lll:d the "'1tcheo are 
a<>t'Uocd of ""'ttlng 1111d ·spoillng them. -

In tlte faU, soal< lhc drl<!d mmomUc In a eamomile""' and stuff lhon 
Uke aaUJI8ge meat l.rUo t1te ~dnu of a fretobly Jdlled row. These ehould 
apcnd lhc •1nttr undrrground .and M dug up In spring. 

Blod\'ttiJDk ~ ftod • l'll)'lltrrlowl a/llulty ~l:'lo"ttn <amornlle and 
caldum In na~. When the llnlshod camomlk preparation 111 added to 
tlte compost It Is &aid m guide the caldum foroes In the breakdown of 
rww mat.utal. 

n,., ddlnttiou of tbls ·xea·ts one tea.spooo of canyvnt!e to onc cup of 
WfU.er. 

The tea Ia bcocficlala& a l!Cod bllth. copedally lOr l!Ced" that duccurub 
l'Bslly to damping-off or lOCod-bomc- funjll w:td bactcrlal plant dlac~. 

1lle lle<'da ~ ldUu. tbc tra lOr 1m mlnul., and then ell!,..,. ~y 
plaoted or redried and ln-pt for later u.c. The ......,., tea can. In diluted 
Conn. ~ ttoed In the grecnhou..- for watering seedllnjpo. W1tb equally 
df...U..~ result& Plln•· .. steel U5lng camomOe pottluer or batb as a. cure for bead 
a~ and Wr>cssofthc.ll\-cT.Iddn<y. and b!adcler. Today It Ia .UU coruold 
tred a ......,..jy far llatulenoe. sllll!blch pa1t1s. catiiJTb of lhc ""-'nca. 

504. s~- buri«Afor Cl 1/fKU or JnDre 

To makc tbc prCp;lr!ltlon. tbc mature planiS oftlrtloo dlotc:o. etcm and 
lu\."Q, are plcltod bcfon! thc:y arc In bloom. then burled for a full ,.-ar In 
I s-i b\UOU8 oall. 

The 8ilnglng nettle Is a pct'<nnlal, ,.'hlch gn>ws"" tall as slx f«'t, "1th 
a .oquare """" and 1lttko ba!rs: tbc lea..,s are opposite arul alternate. 
Uttlr '*-....,. form Uke grape cluatcro In the leaf ax1ls an4 .,... polll· 
na....S by lhc wind. 1be tiny .. 'do a tbou.oaod of than ~ aoly 15 

Ajlpt'DJtr r '91 
gram• - rlpeo In August and can~ uaccl tlte""""' lilll to celAhllob a 
plantln4 cl mttlca. 
St~ ..,...,.,mrnd1' collcctlng IIIDIUlY II~·"'""'- or f:Ar 

den 10u.nglng oettks ~fore thoy ~In June cw Jttly, lhc J0W11t lhoota 
~ n« tao woody. ban-utlng tlte whole pt.nt but far tbr roor.o.. Thoy arc 
CD M alJowcod to f.ttdc allgbtly before bt!n& burled. ju5l as tbry are, With 
"'" ~tilt or aheatb other than pcdtlll"'. bttJc peal~ 10 laolatc ~~ 
plan IS from Immediate oootact with tbe tGII. HUjj:h Coll!"tlley favDrl «JV 
rrtug tlle nettlu with a w!n>maoh, to k"'f' tho earthwonn!l from canylng 
tbc nc-tUea ft,...y .nd to help find tho bwous wl,.n dlggln.g lOr It thr 
following year. 
,., nc1tlra !nUll sl&y burled an of one Winter and through Ute rouow 

tng 6Wllmrr. by whkh t1roc they wiD M ready fnr the compCIO"t Mtlp. 
'C'btrt Stdncr aaya ~ oftbctr main fuoctlon.• 1!1 to irq> lts nitrogen 
<011tcnt 11'0111 <Vaporallon. 

Uodef1r'OW'd. tbc nrule$ unckrgo fu_,rtatlao and tum Into clark 
tnunus. whlcb Ia tben used to sdnntlato ooll bealtb. pnM<IIna planta 
with lnd!Yichaal numtlonal """'ponenta IIU<'h .,. sulfur. -pocaaslum. cal· 
dum, and Iron. Nettles are abk to ....-.Date Iron lram the aaiJ tond build 
ttlnto thclr tiM...,._ PfcliTer !Ia)"' tlte n»a~ lntertlOIIng ~ clurinlt t~ 
pn:parauon Ia that the st.tnglng-nottk humus Ia enrld>Cd about anc hun 
dred t:tmce In molvbdmum and va1111dJum, the trutt clanrnt4 r1C<'C1II.WU)' 
JDr the activity o(nltrogen-Jbdng blct<Tla. 

n,., ehapc of the nctUeleafrcsnnbl~ tho he.rt symbol. tnd1.,..1lni110 
blodyruunkisls. algng w!thlla """"''od odgo. a rcldtlon to tbc mytbmlc 
- nftb~ wm'CTSC"- Th<y S2tf thatjuoiU tbemytbmk:syatem In tnan. 
which 11 centered In the bean. <'OJ\UJ\uously countcrada degcncrolh~ 
!DI'CC1I and lltmljl\hcns braltb . .., doea lhc nc1tlt radlilte bnllng fcftn 
1n10 U.S~. olfior!og ltoell' 11 a remedY for many li!J--. In 
dud!nc lhoac of plaota. 1n old hrrbals !be nettle t.. recommrntkd u 
bdpfullar allrnrnts ol kldney11Dd bladder, skm cllaca!les. and blccdln&
ol an ldod4. All herb m1x1urea oold as blood tonlce rommu bJgh amounta 
ofncttlca. 

Another btodynlunle ..-.y of ualnll eungtog ncttlrs-whlc.b Stelncr <a1la 
t1te Jar.k-o! aU trades of'herb&--ls by ntaldnJia llqttld m.onure to enhan~ 
the vcgcUitlllt! growth of plants, espcdlt.lly JurtDg dly '1'\"Mhrr. 

A paste can ai&o ~-made cl nettles u a proleeilvc CO''el' on tho bo\rk of 
trees and ehruboo. ntts 1!1 done b)• 1lll:xlnillt with equal pou11o of One cl .. y 
and fresh C'OW manure. Before tlle eoouln.rt t• applled, the bolrk !thoukl ~ 
!!C1'11pt'd aucl brushed to """"'"' ckad, looac pout$. l'rtmks aud bl'anc:hea 
whlch have rKdved tbc ~~ ~mr ...-tb and clran after • lew 
daye. and !be .,_,....,. beahby. 

505. Oa.lt ba.rlc buried in. the sJcull qf a domatk anlnu>l 

T&ltc the back o£ an otlk. not too old. MV1I Stclno!r. and break It up Into 
WI}' smaD plecca. He Indicated that In EUrope the Engll•b oak (Qw:tcu.s 
J'Obuirl .....,. IDO<Il dt'Sirab!c. but .,. l.ovt'U polnla out. tbls oak d«• not 
trow In North America and tborc Ia general ·~=ent among 
blodynarolcbla that In t1te Unii.C'd Statu the ID05l dC61mble Ia rho white 
oak iQu.trru. albo). 

1loltc tho aJcu1J of anydoule!ltk animAl-- t.bougb Kolisko ~ 
that or. -'-P and dlecouragca tbe !l5C of • ~ or dog 6kuJJ """ flU 
It ,.1tb w oa1t barlt. W'tth a pi-of~ ol tlte amc animal r.ucll u 
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IIUfill Ooolrru<y txii'OI'IinC tJr ftnllho<l !IO!IIrorn • nlW'•IIlwli UIAI""" RIJ<d Wb 0111< 
btld< IUid balltll'!l<ld In huouWI al!l'!' 11Jlftlt1111C Ull' t.1J\Itl' buriOO "' " nrurby c:t<dL On< 
~~~ .,ll be .uflltltrli rot US\ ton. or O)QlJ.-L 

pan of the jswbc>n~. eloae tt... OJl"lllng of lbe olruU. 
Bury lbe Jot durin!( ll>r winter, not too dtcp. In 8011 whet.., U.., water 

ha:t a-..s. and..,.,.. "'1th ~tmosa. Mll<'h watultiWit111:1'1:11tt1 0\?r~ 
slrull. For lark of a .trcam the skull should be pi~ In a barrel wltb 
decaying plant !ltlbsta""" cspooed lO reln\\'at~r. The object b to a:'e&Yr 
an embbn<'<: of altmy, rotting mulch. 

In u.., spring. wbm tt... alruiJ Is dug up. U.., oak be.tk wUJ b&ve ~ 
to a ennnbllng blade liUbala.n<'e that om<'U. W.. fn:ab 801L ruu of lfk. 
tcCilllngw!th mlctwl(•n'pn• and with a blghly a~ caldum «10-

r.mt. 
to.dl poinl>l out tM1 the uh of wbtlc-.k bat1t Ia upo<ard of 70 per· 

.,..... caldum. and W., alruiJ of an auiJD&I t.o mudt the 8AJlJt. 

Store tt... lln1ahed product u lbc olba" ~ 

50S. Dan4cllonfl- ....,.,_, fn a COOD'a ~ 

Strtnaa redpe lsro ...U«t W cl&nddJ<ln llowml C~<!lrodnaiel 

11ogb~""" • ...,.., .. "'*" llllfd""" -• e " Dowcnoll..tlx ~o., ... 
.-u..~and - .. ~ • quantnratBDGOI....._ r ... __.,, ... .,., ...... 
bcfo.e they go lo Red. lt1 them fftde allgbtly, or dty lbem. keeping lbcm 
1n a oool platt unW lh< beg!nnln.C ot October. pmmobly to\'1t1'<d wllh 
pcannosa. 

Tradition haa It to plclt dandoUan llowere fairly early In lbe mo~ 
Ju.t prtor to when ilicy open and """ •1.eUed by bcca. to t.'IUurt! lbcy an 
111 t.bdr blgh .. t """"n(c, picking the eunnl<&t epot&ftnot to beat lbe be6. 

In the faU lbcy must be preseecl tlglltly together to on Ill< m.,..ntez:y of 
aeow.QJ'ox, the mcl!!etltez:ybeltlll the large ol1eath of•ldo that surrounds 
IJic .internal organa of the animal. Stclncr warr-. that thc meecntcz:y. 
ob1alru>lm from auy ala!.l&bterbouoe,tllWI1 be In period coDdltJon. wilb
out d&u1aged pouu or hole.. Surph"' !at rne,y be em off. but care mW>t be 
taken not to bre-ak I.M tmder akin. 

Wrapped around llle flowers. lbe ol'lealh Ia Ued With 101r1ng or deU
notcly sewn. Wbcn neatly. the Dowen eoon be seen peq>~n& througb the 
oldn. 

The reauH Ia burled about twdve !n(.h._ below lbe 5Urlace 110 that It 
l!p<Uis the winter expo«d to lbe aU'OIIg earth fottt&, ..,illch Stcln<r R)"& 

RlUm through ""' liDO •• tbat Ume "')'eM 
ln the l!pring !be I'HUitlng 80ft. friable DUttcrlalla ready lObe uard In 

!be compost bcap. Ap1n. only • minUte an»Unt Ia nttded-ebaui a 
~ for ten lOiU of """'J''!'L It Ia lM force&. not lb• eul»tancH. 
1l'bld> are oald to be at work. Preparauon 506 Ia credltrd 1rtt.b c:stabJisb. 
~ ~ pl"ttp<'i' rrl.oUoiublp """"""" pouulum and .wno . ..U0..11lg crope 
10 rl:nrw oa !be ..w...uu..n and forcn In the broader~"'""' 
1>1lhln tbc: mt.lr< cllauict. 

Rd. ted to Jupiter, 506. Ia aid to promrM lwx:tloooo opci'11U\'r In !be 
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llvrr and the regulauuy glonds and ~ ol ...um.t Thc:lk functlooa 
arc ..:Jatrd to~ fullne.o.. etrmg\11. roundn.-... and attraction. 

507. Th.ejult:e qfuaJwltut 

The J><ei>"raUO<l lA made from the fr.-.b Oon:ta or the •-aknan plant 
(Val<!Tiiu1a<>.l/1Cfnalt.l. Nm~nonlya.-n u~m bcllotropr. lbr)-oung 
blos&cnns arr snlpp<d off on a day In llpl1nC. then trlmmcd from their 
5tmuo wttb ~. 

Kollskn ..-ama the llow<rfo platnl In luk.rwann ••Iller. tbcD "'!"""""'<~ 
aut m proc1u<r a """'-'Cntrar...S UI1('Wff that ean 1><: kept a 1oof! u-. 
Some ~ ._. a lmlraull<- p.-- 10 eJCtr8<'l the JUke. Hlgbly 
diluted, lD the ..,...,.,U, 01' ~ ~k por.mcy (t>L=~-10 ~
th-e drops lldrrod for ~uy tulnutd Into ""o or thn:c IP''"""' oi "'"trrltt 
1!1 sprtnklfflan the CODipMC 11<-apa toO that, a«''O"ddng 10 S!drlcr.lta pbos
phoru$ contalt can 1><: property u.cd by the aoiL Rdated 1<1 the planet 
Satmn. and 1<1 lloo.-mng. l.o\'odl ... ,.. It Ia burning of p~ that Is 
lmporuml. that 507 ta the wamub Cl\~r. and It Is -umn U5Cd as a 
spray to pi:"OlrCl ag.ola5t late rro.a. 

508. Borwtcd.l 

.Equisenan .,..,..,_, or eommon horwtall. Ia wl<k1opread on rough. ban: 
pound. but all!O In culttV>Ited pill......._ It p"""'ra dJy k>cat!ona 1<1 m<>l5t 
ones. 1be plant h.a.o pak b....,...-n. unbranched. fntlle stcma whlcb ha'"" 
dlsappcarcd by the tlmr thc taUer, ~n. harn:n onH appear. 

A tea Ia prepared by &loWly boUlnlf In a ~ ·~• or ta~nwatcr 
about four aunc:es or the dt1ed lt<rb l"'r gallon. 0t1e cau uoe leas water. 
and ctnute the ..,., In which ....., one oUn1 thr oolutlon for about. 1m 
mltunu. 

The tea us uocd u a prophylactic, mild antllungal ~ One "*" 
hardly UliC too mucb of h. It Is u.cd agaln.ot mUdcw. rust. mollllla. ~. 
snll-bornr pa!l,.ttk r~. It Is • nllld agcrn. Onc :lp1"11)'11 lhls lao frc
quem.ly. t'flped8l!y on garden ""'P"· Cold 1n1mr:e. bot bcdtl. and gr<:cn
bouaes arc trntrd l>d.<n and after bavln& b«u lined with IIOIJ. 

1be tea can also be added to the water In the watertng can. -dips 
and tree 5pn:y-. an: tD4Jk wtth the tea. DuriQg the acaaon wt= gr<:cu 
plants arr available anc can al.oo p...,.,.., our extract by awmng ~ 
picked plants with water and allow!nC lhcm to fffmmt for allow: t= 
4ayro: ~ Uquid l.s then ctnuted and uacd In the INUllC way u the tea. 

One.,_ the ban= ........ n ..... can.,.,~ from the
oi mamh or ahady bon~CLBU by the pla=o In wblcb the plants gnn.-. 
.!4arab bonoetaU IE. paWstnol (or-m. lerUl<: IWDS. Shady baractall (£. 
pmll!'nSd has dUrtJnct fc:nJk and barren ... .,... but the latta end abruptly 
1ritb. the lOp whcrd oi the lmmd>ca. The ....... of the cormuon l><:lrwta!l 

llpptocf!A I liS 
corrtiJlUr beyond U"' last whorl of branch<.: alroo Lh• leo.tjclntrd OC<:'Uon 
on the bram:hes Is lo~ thiut U1c .new ohcath. 'The plant ~ from 
5flOI'I"L 11 ba& no llowcr. The bolrrtn atoms appear In c..-ly •=•r a!Lcr 
tbr fertll• ones. n.., plant Is ~b~ by llallndy "-krd li>OlfJitudl 
na1 r!b5 on the stelll. the JDili'Ydous r<gularlty of l.bc r>Odea aud wbarla, 
Its clcrar. alm06l aystalllne fonn, 

~hi liquid lrltuiU,.. 

'Ilia Jlqu!d. cmplr1ally ckvdaped by Pfeiffer. - caoaJdorcd by him 
m be brlpfulln enhenrtng the ~taU\.'e VO""th oi planta. ~· 
cJurlngdry1feathtT. Hr n:..........._'l'lded It ,,.prt,'atc prdcnctaln partll;u
bcr. botcalao for fruit growusand ~rrlal gardmoerawbo <1lnapply It 
U1 ftdDus ....,._ 

em l5llnglng n"nlcs (lhttca dlolcal at any 111aa< of dcvdopmeD' exttpt 
during the tlme w~ the .. cda arc lipcnlnC. Co\-er about two 1<1 tbru 
P"""""' or the gr<:cu ~erial with •1atcr. ~ the Yr:...,l In the ganlcn 
~ the ~odor that """"' dcftlopt will not be too batbcrBOIDC. 

Uoe we U.quld diluted or unctnutrd u a foiJ.v apray. bo:glnnlng about 
"~aficr fmnmtatlan bu atl\nCd. The atnllned liquid t1111 be added 
to the 501 spray. rt can aleo 1><: ml&cd wttb l'lolwUJJ tea and a roman 
llliiOUlU of liquid &ea'ftcd. 

Ave*! ...-erusc a the 1~ nitro(cnoua component can slhnula.lc fun· 
gus pt-oblc1Ds. 

PusU./Or ITel! bclrl< 

Mix equal 1"""5 of line clay (loam clay type) and frcab cvw tDIIJlW'e 
~ this with 1 pern:nt cqulsctum tea and one portk>n or allrred 
500 uu1U 5Uch a corus~stmey lo 8~ thai 01\C OU'I poll.nl l.bc matct1al 
on l.be barl<wltb a bru.ab. 

BdOrl"bclngcoated, the bruiuhould be IC!ttlpcd or brushed 10""""""' 
dead. 10001<' part&. The bark or trunkll and braJ~.rbc• Ul>ot have receiv«d 
this tr>eaiD)ent b«oJne ...,_th IU'Id titan •flcr a fr:w l"'ara. The tn:cs 
_grow healthy. 

A....,.,.,. II'OIU<IIlA 

1 part clr1ed blood. 2 poon• KJcaclguhr (dlatomac.:oua •arth), 3 parta 
clay."' palU ,_dung. mba:d with cqutactwn .... and otiJTcd 500. Thc5C 
"Jl11'81'1 !Jaw bcr:n In usc far aiJtty ~...,., 

B""' to Apply "8oftlc ~· 

A spray and sound comblnatlon dl..uibuted by Eartbpulac. P.O am 
201393, And10t"'(C. Alasluo 1111520. l"honc:888 690-1277. Sonic Bloom 
wasmv.mcd by Dan Oulaon. 

Pr!trl>aclqjard f1tD"'Ictw 

Paur tmo a one gaDan Jull (pl,..llc or glu&l. orv tab"'•poon lone-ball 
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OUIJ<T) or Sonl<' BlaaJU llqukl~. Add tap water With rotte.IDo 
.-ua dJ8tllkd lfttc.l lrule:rt the i.ulx of a mbotlng "P"'Y Will and ..,. 
cun: tht 5toppcr. Sbakr wdl. 1'\Jrn the mlalng IIOZZie 10 Oue 

INa"t t1w ca-.cue Into a lli.efto ~ pleyl:r. If ~bit. tum treble to 
bb!b and bue to mcdlwn. &t the TOiu:m<- as high u P"""'w .. , wttbaut 
dlstonlon tar dloowrbi.GC your ndgbb<>ts). 

Let lhe -.nd play lm minutes before 5Dl(>ii3&1Vjlnglwryour ~ with Sonl<' 
Bloom. \\-'hilt you 1xar clualcalmuslc. the plaum "111"heN" a bum that 
lmttea them to talLr In ntorr alr. waur and nutrknta. 

Carbon' a unique otpnk foliar ~ lndud.., gJbn1llk: Kid Ia plant 
sr--m bonnOIVI). a ..,.W«d cxtract. and aome fifty· !h-., triO<'<! """""""" 
and amino aat... AIMd by the oound, lca"<S clnlw In up 10 700 percan 
1'DOI"e nut:rlrrn.a .. 

Wblk the .aund Is playing. spray your pl:anta thara<~ghly, oo that bath 
Bides or thc 1-·es an: .al\lnltM. untl1 th< llquld drips fram them. 

Far 1xst rt'wlta, l•t lhe oound continue twenty tUinutea after ap1'11y· 
lng. 'ln:a! bouoe plant. once a W«k. and IIO\lo-,rtng or fruiting plants 
tWIC• a week. 

PLa.ma abeorb tbe &pray 1xiR wbrn 1:rt'aiJ:d early In lhe mornlllg (be
twtto 5:00 ll.nd 9:30). 

Do nat apray planuo w1xn tb< b:mpu a turc drope lxlow 52 clc!ll"-« 
Fahrenbdl. lflt laClOld early bt the morning. &pray Sonk Bloom OD plant& 
after 4:30 p.m. 

lkw. nWot. or hm•-,·IOg Is JdaJ ""ather lor •l'Piylng Sonlr Bloolt\. 
All }'OUltll-u..g. or~ and ilooon:ra abould 1x tmatcd once a 

v.'ftk lor tlw tJrat three-. then-" wo:ck l.baufter wWI ~ 
For lxad lc:1natt walt UDt1l the bead 1xglns to roll up before aprayiDg. 

PruJ t and IWl rr-

To obtain a.x!mum fruit 5fi and 5Ltl<, spm)' liu!t ,....,.,, 

oncc ~ buda fol'm. 
ora« whc!n buds ha.,, rortn<d, but not c>pen<d, 
000< when the nov. ...... ""' fully opcn<:d. 
ont'C wh~n approx!nllll:cly .....,.lhlrd of the flowers ha,.., Llllen off. 
OUolle ·o:lle11 fruit or outs ba,.., fontled (about fifteen day• after tlOWUIJ 

bavc: Callen olll 

For commmclal appll.c:adon 

u-.. l9o'l21ty oun<c:s or Sonl<' B._, in forty gallana or .... = (not ells 
dlkdl at forty powxb ~·spaying a~. least 1M- tilDes In a ~ 
.... .., or about ~'UJ t:b:rft: weeks. 

- ,.., Tu.u CoL• . SoY- .. -.... 

To-.,..,. un: of ground. for ~slx Ollltr9 or Sonic: Bloam mix 
"""' add I'NC!Ye gallowo or •'aU:r wah fanor tor prapc:r aglllltlan. Mount 
tlw sound unit. with u.. opealc<:<' fadna 4hc ttar, on tbe ~~point on 
t:br bad< or your "P'*>"U· ua1ng d1.1<1 tape: to attach the: unlt. 'The ~etn 
Ia dt:algnrd "" the aound '"'"-' '"" will I>Ml$t the "P"'l'"d piiLDta to ab!oorl;) 

Bow to OanleD Ia CooperatlaD with tha Natllft Splrlta 

Or bow to get In touch wtth tlw clcvaa that overllgbt a gaordeo. and the 
nature: "Plrlta lhat ruakr It what Ills. 

!"or detalla aee 'Thr 1\on!landra Gard<!n Worlr Bock, A Complrte Guide to 
Gardenblg wU/1 Nature lrucll...,. m by Macbadle Wrl8bt Sma.U. Bole arm. 
Wan:nton. Vlrglnl~>. 20188. 

Wlllk wallinll for the book you maywtsb to ~eat your abWUea. 
Say aloud: 1 would llke to be formally United 1\'lth tm di'VII: rt'alm.· 
Walt a f...-II<'<Onda, •ya Mac:hadl" \VI1gbl Small "YCJU onay fttl kit-

"""""" l1kr a -~ or c:oergy ~tly wash "'"'you. You may ft'CI .m.o
lutdy nothing and thla will mran absolutely oatJung b«&uiC' you arc 
jJ,OIDg to vertfy your OCitJDtdlon with thb !em tllilng tnm.~olagy: 

It you an: 11,olht· baDdoed: 
Platt your left baDd palm up. C<loncct the: tlp o{ your ldt lhumb with 

t1x tlp of your ltft lluk an,... (Dol :rourinaa ftntn'l. 
By COili1<CtlnC your thumb and little fln#r. you bave ju., claeed an 

ela:tr1cal c:1n:uU In yow ha.nd. and you wiD ~ this d.rt'ult far teat~ng. 
If you an: ltft·handrd: 
Pia« your nght band. palm up. Caruxct the Up ol your nght lhumb 

with 1M ttp or your right little 11ng1:r. 
To '""'' the d.rt'ult ltlw m<lln!l by 01blch you wiD apply pre•urt to 

yoWIJCU) platt th• thumb and Index finger of your oth<:r lv\nd !Oal.d• the 
c:i:rt'le )'Oll have ereatrd by ~thumb and Httk! llnj;<r. Tbt thumb· 
Index Onger Mc>uld be rtghtnnder the thumb-Uitlelltlgcr. touc:hlng Ulfill. 
It wiU look as II the thuJUb·llttl.c finger arc ""'ling on tht thumlHndeJc 
lhtgtr. 11 till Ill t.be trsllng t>o»ltloo. 

A.skyouNelf a yea/110 qmstloo towblchyou ~know lbe~UU!l''t'r 
to be: yea. t'1a my nam~ ... n Onceyou'1.-rukrd m. question. prnayDUT 
thu:mb-llttlt ftnger togdber. kc:c:p111g 1m tip-to-Up poaltlan. 

Usf1111 tlw scvnt' ~~ qf preuun. ay to pun apartlhr thumb Ultle 
linger wtth your tbumb·lllda linger. Pn:ss the: lower thumb "lJ&&NI the 
upper lhumb. the: loo\w bxla ~ agaln51 tlw upper Index ~r. 

If your ........,.Ia poaltlve II! your name Is what vou think It Is!) you wtU 
not be able to puU epan the: top fingers. 'I'bt e~ drt:k •1D bold. 
your IDI.I!Idea wW a.lntaln thdr ~. and your c!reult en,m. wW 
not aeparate. You wiD feel the:~ In l.haLdrallt. Jn'fJO'!DrU: Be: IIUtt: 
tlw amount of p~oeurc: balding tognbcr t1w r.b.uml>-llttk! nn,.... c1rn1111s 
equal to t1x IUDOUOl l'ft"'IIDg against tbllt. drarlt wtlh your th~ln· 
clex ftnger. Al.&o. claon WI<'& pumplogactlanlnyourlhtmtb Index ang.,no 
to ay to pry your thumb-little llngnB apan. !1« an equal. ateady. and 
eontlnuoua p,.....we. 

Play Wllh lbls a bit. Aalk a (.,.. tDOr't yea/= qurlltltma thai hdVe posl· 
tlvc: ......., ........ IJ you i\f't bavlng trouble acnaltlg the atrmgth of the dr· 
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o.tiL 'Q'Piy a 11 ttk l1lllltt P"'"""re. Or co....tder that you may bt apJIIYin1! 
mo much Jl"'S5U"'• and pull block oom•. You don't have to all'Rln your 
lln#ra for thle. 

Oo.ce you ha\-., a <Yar amx of Ut< poo.t!M "'"I"'"*' or the drt:uit. ask 
yoUISclf a question that baa a nrg&ttff ...,.,...., ApJn p,.,.. your drt:uit 
ilngua together and. U$Jng equol pn!S61UW. prea aglllln tbe drt:uit lln
g<ra wltb the: lhwnb-lndex ftngcr. 

'IblJI tlm<We dectrical clttult will break. and tbe thumb-Unle ftngcr 
will _, and ""J'U'llr. 

Jlcca!•oc the e:kttlieal drn1lt Ia broken. the mufiCI<aln the thumb and 
llnle fin#< don't ha~ the P"'""r to bold the fln#r'a tagl<tlxr. Jn a-'"'" 
~. tbc e:kttJieal dra.tlt bol .. and the Galt!d<'S ~~.n ... tbc .,.,..,. to 
l=p the drt:uit llngtra tog<'thu. 

Play -.~tb negatl\'r questian.o a bU, thcn tttum to poallh-.: qu...uom 
Get a pxt fedlng t'at tbr m-mgtb bt~ your drt:uit Onccn~ "'ben tbc 
eledr1diy lain a palilth,. ~.and the o kncelt ~the drctrldty Is 
In a n~ ""'"'· You """ ewn ask yourwll' (your own !IY&C=l f« a 
po.u~ve mopan.e and then a nqau., re~ponK. ("Gt,, 1m a ~ 
""''""""'· • T~ •em me a nep""" reapclllll<.· T-..1 You will l<cl the 
postm"' strmgtb and nqau., ....alawu. Now It Ia JUila matUt" aC trust.
lng ...-bat you ha\~ karncd -.and practt«. 
Don't~~ the 0\'UII!l """""J'l beblnd ldu t!ology. says~

Wbat~your body, mind. and IIOUIIJI&kat you SU'OD4- Toget.h.er, 
your body. mind and -.1 creat.c a holistic C'llVb'onmomt. wblch. whl:n 
lltilanced. u. slrallj! and solid. If toOmc:thlng ent.crs Into that t:m1romnrnt 
,.-blcllnrglltei or chalknges the be.lance. tbe enlltt 011\'!~ts,.....ur
cned. ~ ""'"' of that tltr<JlClh or "'"e&..cne"" Ia rcgllot<ted In the eloe<vl· 
c:al ")'15(Cm. and !brougJt ruuacle terung It ~ bt dlaattrurd. 

Once In IDU<'b with the devu. lla)-. Muh.acUe. they gukk btr In ~ 
to ckslgn and lay out a garden, adllialng her sbat to plant. and where. as 
....,U as ~ to deal with tnxcrt... 

Sbe dtco dhlft8 h.er attention to the nature·aplrlt levd to recdV<: In· 
!!ightc and aMiatance In ~ that Is. In haw IG bring the garden 
Into ldral form. a proce• of brlnglnc oplrlllnto form. 

Whennotlntmen:<l wltb by humans. eayoMlocbaeUc. tbc ruoture splrlt.o 
tend to the need& ofall ph,yllcat reality. """urlrJ3 ~metton "11bln l'onn. 

AWlln! that au lb.,. oplrlta cen toJct an llllrkd opedJlc fGrnl8. vlelble ro 
bnman•, M!oehatllc d~ not ~xpertm~ them aa a pbalal:ut ofllnlc ch'al 
and grunna wlddlng pltchforka and anovcl., but ulndMr:luatcd enel'I!Y 
~· wfthoulapedflc fonn. 

Tb1s <O...,..,aJ.Ion a{ a gard<'n In """JW>Ctlon 'wflh lhc de\'&S and tb< 
nature splrlt.o enabl., her to fcrt11ltt her garckn wtlb a mc:n: bandfuJ of 
c~ element~~, the~ or cnei"JIY or '&'bldlla magntflc.d and db· 
~ by the nature apUtc:a. and lO R<:p ~at bay "1lhaut the 
uae of J)C'Itlddm by Ulblng ro lbcm a aJnal.l portion of b..,. produce. 

For tbo"C wlsblng to apply thcae tedullques. Mad>adlr \\'rtg!n gb'e8 
8CIIlltlarA at Pettlandra durJnl the ...mrnrr. 

Nor. to Appendt.r r 

1bc authors and the pubUahcr wt&h to u>akc drar U..t u ... de
scrlptlan ol produets and tMthoc:b In this Appc:t>dlx are oi!""'<)ICJ< 
lnfomurtional ~ Nrtlb<r the authcn nor u~ publtsbrr ~ 
making n« O'IIJl ~ any &NUI'IUl« about t.he resuha of thw 
w;e. \\,lhout the t.<ncl<r tan' or d..tl<ated drJJll? of the 1armrr to 
lmplll"'e blztuelf. tbc aall, and bla =~ thC'11C prodU<U ...,d mem 
ods 11ft not alone the .,......,., 
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niinuu:s VHS. Long~ m ~.the life ofl\llola TC$la asanfully 
illwnmaaed m thas fMCmanng film. Tesla. born m Croena m 1856. ts 

CCDSadered the fmber of our modem t«hooiOCJcal age and ooe of the 
gremest sctemific minds tha1 ever livtd. He was lUI <'l~cal coeu-r 
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tcduwlqgy and the impact' of new technoloay on humanity. Tbe book ts 
foomoted wnb over 650 source references spanning fifty years of 
mnovations. The book include$ advances m the Revoluti.on m MilitO!)' 

Aft'ain;, mind control and manipulatton of hum.-m health, non-lethal 
weapons, pm'fiC)' erosion 1111d numerouJ other areas ... here: technolOjly IS 

impacting mankind. The <:oncluston of the book c:ontairtS an overview 
and senes of aonoos that coold be inmnted which would n:twn us ro a 
more: ci\'il and open soctety. The book tS S22.00 Alr Mailm the US. or 
S26.00 intemarionally. 

A free e11talog of all of our products and books is 
a"-allable on requesL 
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