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So lon·g· as ?ne reeds on food from unhealt~ soil, 
the spmt will lad the stamina to free itself from 
the prison of the body. 

- RUDOLF STEINER 
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INTRODUCTION 

:.;o c:reat1=. not ei.·en swir1e. befouls 1ts 11e•t 
with such abandon as does honio sap!ens, polw11!11g hls habitat 
with fiendishly corococted che1n1cals and their deadly toxic wast~ 
A morass of rottJ11g human flesh awaits us all u1dess the anti
dotes are rapidly applied PrD>1deritJaJly, they exist. they work. 
and as detailed iri these pages. can bring us back to health. 

That the earth is alllng-ailnost be}·ond repair-was clear 
enough as early as 1912 to Nobel Pnze winner Dr. Alexis Carrel 
In MWl, the U.1kno«-·n this eminent French scientist ,,,-arned that 
sb>ee soil is the basis fer a/1 human life. ot1r only hope for a healthy 
world rests on ree~tablishing the hanrlony In the soil we have 
disrupted by our m0<lern methOOs of agronomy. All of life ""ill be 
etther healthy or unhealth;.·. said Carrel, according to U1e fertilltv 
of the soil. Directly. or U1d1rectly. all food comes fro1n soil. 

Tr.day soHs are tired. overworked. depleted. sick. potsor1ed b\• 
"Ynthetlc chemicals Hcr1ce the qualit>· of food has suffered. and 
sci has health. MalnutntJon begins with U1~ sou. Buovant human 
iu,aJth depends on wholeso111e -food. and Ulls ran on!V conic from 
fertile and prO<lucti'•e soils Minerals In the soil. oa!d ·Carrel. con
trol the metabolism of cells !r1 plant, animal. arid man. Diseases 
are treated chiefly by destroyilig tlie harmony reigning among 
mineral substances present in lnilni1cs!mal amounts In air. wa· 
te~. food. but most Important!)· tn soll If <;oil ls deflc!ent irl trace 
elem..nts. food and wate1· ,.1]J be eqtia!ly de!lci<'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 
humus makes for life. Plants, said Carrel, are the great interme
dtaries bv which the elements In rocks. converted by microorgan
isms lntO humus, can be made available 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 fertilizers are put into the soil 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 all the elements exhausted from the soil. have contrtb
uted to changing the nutritive value of our cereals: ""flle 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 milk 
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 dimin1shed 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 n1edicine and 
tmmunology. 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 chem1st 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 1nedtcine, are primarlly due to 
extensive use of synthetic chemicals in our daily diet, food pre
servatives, insecticides, fungicides, pesticides. and so on. 

Most people, says Weissman, assume their ailments arise from 
causes beyond their control. unaware that they can choose a life 
of excellent health, remaining active, trim, and alert into their 
second century. He belteves that choices of diet and lifestyle in 
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 Illinois 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 
envtronment and food supply as by-products of the Industrial 
Revolutlon-chem1cals such as chlorine and its compounds. coal
tar derivatives, phannaceuticals. petrochemicals, and so on. 

The emergence of industrialization. with its massive toxic wastes, 
cotncided 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 Mdegeneratlve~ diseases. 

A hundred years ago coronary heart disease was virtually un
known in Europe and America. The first case described tn medi
cal llterature surfaced in 1910. Today it ts the leading cause of 
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death. Cancer. wh!ch today ls 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
tries before the late nineteenth century-needed no disinfection. 
Where there are no industries or factories pouring waste pollut
ants into the environment, plants. marine life. and land animals 
are not tainted by dangerous chemicals. Now. not only water but 
soil and air are everywhere polluted, a pollution that ls 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
nifiers of the pollution. the greatest concentrations of toxins oc
curring in animal fat and cholesterol. Mother's milk could not be 
legally sold in the supermarket; it would not pass the government's 
safety test. 

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

Poisoning of the soil with arttftclal agrtcultural 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 nourtshed 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:it 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 intem.ipted 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 found in the ash of 
his burnt plant. Liebig further concluded that phosphorous must 
be a prtrne requirement for the growth of plants. Since Roman 
times. fanners had been using ground-up bones to obtain their 
phosphorns. By treating bones wtth sulfuric acid Liebig created 
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what he called a "superphosphate." When vast quantities of sea
derlved calcium phosphate were discovered-believed to be the 
skeletons of sea animals collected over m1111ons ofyears---a whole 
new industry of artificial ~mineral manures" was launched. 

Up until Llebig's time. it was belleved 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 it in his 1875 biography of Liebig: 
"11lese were the facts and arguments by which, once and for all, 
Liebig rendered the humus theoiy 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 soil 
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 alkall. Britain's United Alkali Corporation, 
set up 1n 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 Impertal 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
:;ie. the first of the so-called aniline dyes. remarkable for the 

Y it held fast and would not wash out as d:ld natural colors. 
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Patented, his mauve became fashionable at the court of both 
Vlctorta and Napoleon III, obta1ning for Perkin a fortune and a 
knighthood. Soon aniline 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 van 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 llllit
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
clnes. 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
abling the German High Command to indulge in the Kaiser·s war. 
German dye ftnns, banding together for patriotism and for profit. 
produced explosives, chemical fertilizers. 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 soll and aquifer for the many. 

Gennan chemical conipanies. with money from their opposite 
numbers 1n the United States-who had made equally enormous 
profits from the war-amalgamated in 1925 to form the l.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 Oil of New 
Jersey, Hitler was enabled to roll his tanks into Poland and into 
World War II. 

While 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 externrtnate nlil
liD1lS of unwary victims, mostly Jewish. 

From World War II, American chemical companies. which had 
boomed between the wars, derived an even greater bonanza from 
the free ammonia Bosch had prestidigttated 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, 
with manpower clitically short. farmers used It against insects to 
Increase crop yields and save on labor. 

Followmg the Allied victory in 1945, DDT began to be used like 
water, until the toxin 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 agricultural 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. killing mi
croorganisms. stunting plants and proUferating degenerative dis
ease 1n man and beast was perfectly clear to a whole group of 
sensitive minds in Europe and America as early as World War I. 
Distinguished, dlstressed, and well-informed, several authors on 
both sides of the Atlantic were speaking up and propagandizing 
for a viable alternate method of agriculture requirtng no chemi
cals. 

Their main premise was that in 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 rife 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 fertilizers 
or poison 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 dJd to insect and fungi-no infection oc
curred." 

As a result of his experin1ents, Sir Albert reached the conclu
sion that crops have a natural power of resistance to infection, 
and that proper nutrition ts all that Js required to make this power 
operative. "But the mo1nent 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 11vestock raised on land made fertile by his methods 
of humus treatment attained a high measure of immunity from 
Jnfective and parasitic. as well as from degenerative. diseases. 
Further, his treatment appeared to be curative as well as preven
tive. 

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

Returning to England in 1931 after thirty years in India. Sir 
Albert became known as the founder of the ~organic~ movement 
and set about popularizing his ideas. By the beginning of the 
Second World War he had brought out his Agricultural Testament, 
followed. when the shooting was over, by The Soil and Health. a 
book in which he warned that the use of synthetic chemical fertil
izers leads to imperfectly synthesized protein in leaves. and thus 
results in many of the diseases found in plants, animals, and 
human beings. As a healthy alternative he pleaded for a simple 
system in which these proteins are produced from freshly pre
pared humus and its derivatives, in which case he averred that 
"all goes 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 Britain. organizing the Soil As
SOCiation. and producing a thoroughly convincing work entitled 
'The Living SoiL 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-

Clal fertilizers. 
ts In luctd terms Lady Eve pointed out that the action of compost 

not due to the plant nutrients it contains, but to its biological 
l'eactton, which has the effect of fundamentally modifying the soil 
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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 soil organ1sms. ~ 

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 experimental 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 ln 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 rame 
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 stt1d
ied the soils of Great Britain. the European continent. and Aus
tralia, drawing conclusions seasoned by a farm boy's upbringing. 
His ex.tensive experiments with growing plants and animals sub
stantiated his observation that a declining soil fertility, due to a 
lack of orgartlc 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, ls the capac
ity. according to its meaning as used in the medical profession, of 
an individual to survive despite the doctors rather than because 
of them. Insects and disease, he pointed out, are the symptoms 
of a failing crop, not the cause. "The use of poisonous sprays is 
an act of desperation in a dying agriculture. Fertilizer placement 
is the art of putting salt in the ground so that plant roots can 
somehow manage to avoid it!~ 

In sum he preached that weeds are an index to the character of 
the soil. It is therefore a mistake to rely on herbicides to eradicate 
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,,._ 'f;heIIl. 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 cturtng 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 n1alnutrition, attack by insects. bac
terta. and fungi, weed takeover, crop loss 1n dry weather. and 
general loss of mental acuity in the population, leading to degen
erattve metabolic disease and early death. 

. The vast bibliography of Albrecht's scientific and popular pa
pers reveals a Ufetime of meticulous scientific investigation into 
the chemistry and biology of the planet. highlighting the funda
mental necessity for feeding plants, animals. and humans through 
mlnJ.stratlons 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 fmms 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 Agricul
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 dellberately ban
ishing small farmers 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 Tilird 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 milllon tons in 1978-79.1 

'~ lndf g the late 1960s the llnited States and World !lank applied presflure on 
and ':ti~ allow Westt'ITI chemlcal companies such as Standard Otl of Califon1ia 
neut C etnatl011al Minerals & Chemicals to build fertilizer plru1ts on the subcontl
~ olluslon Is indicated by the fact that farmers ret'eived subsidies from the 
plua government of 10 to 20 percent on fertilizers and 25 percent on pesticides, 
tiori ~ent-backed loans to pay for t11em. As a result. fertilizer consump
pe:r h_.o:1.:_ area of India rose between 1969 and 1979 from 3.5 to 50 kilograms 

~ ... .....,..,la hectare ifl about an acre ru1d a hali). 
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While Albrecht was the leading scientific supporter of organic 
farming in America, no modern voice has spoken out against so
cial injustice, environmental deception and commercial hypoc
rtsy as applied to agrtculture 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
Agriculture. 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:LmirUsh
lng the farmer, supporting instead the prtnclple of agricultural_ 
parity. a concept so easy to understand that most economists 
and financial writers eschew it as "simplistic. "2 Walter's slogan, 
"Cheap 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 ls arbitrarily kept below its fair market 
price. 

With the publication in 1 962 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 Communist.~ 

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 written: "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 fron1 one of 
hundreds of farmers seeking to elucidate the 1nystcry 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 get.fl a full and not an arbttr<iiily discounted price for his 
produce-----<JIL a par wtth the price he has to pay for all that he Imports onto hls 
fann- then he prospers. HP can pay off his debts. He can enjoy the earnings of 
the Just. On the otlter side of that equation----artd hew's the nib-bankers and 
money-lenders must go hungry. The farn1er doesn't need their loans. The inter 
national rnanipulalors Jose their base, the n1unlt!ons makers see their prolits 
eroded by peace. When basic raw commod!t1es move across borders at Jpss than 
P,qulty of "xchange, armies follow." Such talk, eminently reasonable today, !n the 
McCarthy era could get one into trouble. 

'.Jack Dovie, Director of ~cultural Projec~ for Uie Environmental Policy fnstl
tute, In ht'S brilliant AlteredHan1est, reports that shortly after Carson's book called 
attention to the acute toxictty of some pesticides and their indlS<Crimlnate ui;c 
througho11t t11c country, several rnemhcrs of the National A<.;ademy of Sciences 
engaged In pesticide problems and rehited fields attacked the book. 

----------~ Introduction xxiii 
. .'· .. 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 
Brossels 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 
resultlng from nuclear radiation ts 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 
fflroshlma 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 statistlcs-------all of which appeared as part of 
his running stozy-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 
f'ert111ty. 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 

Driving over hundreds of miles of country roads, Walters could 

~ Baldwin, chairman of the pest ('ontrol con1n1lttee, wrote a long, critical review 
Science magazine. Anotllt'r member of the pest-('ontrol conunlttt'e. t'conmnf{' 

~oglst George C. Decker--- wl10 had also been a frequent consultant to the 
t the cal industry------called the book "science fiction." comparable in Its messagt' 
0 1V prograrn Twllight Zone. At congressional hearings, Mitchel R. Zavon, a 

COnsuJtant for the Shell Chemical Cotnpany, also a n1e111ber of the acaderny·s pest 
COntrol Committee, characterized Carson as one of tht' "peddlers of fear" whose 
~gn against pesticides would "cut offfo(){l for people around the wurld." Two 

de:r academy scientists suggested that Carson's v.·ork suffered from ignorance 

byan bias and that she had ignored the sound appraisals of pesticides conductt'd 
:responsible bodies snch as thr academy! 

~It . 
llU~ recently revealt'd in the Hallan courts that Montt'dlson had corrupted and 
Corrtereed Italy s leading pub It sher, Rlzzoll, ownf'r (JfMllan's leading newspaper. JI 
ttt---~- della Sero. Into af'ting as lts covert PR outfit with funds 1nanlpulated 
~L<Sll a phor1y Mason!(' outfit in conjunction with the Vath·an Bank and the 
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not help noticing lncreaslng funerals due to death by cancer among 
his farmer frlends and a host of "scrambled children 
tetratogenically blrthed, bodily deformed or mentally retarded." 
Grieved by the untimely lingering cancer death of hls sister. ex
posed to agricultural chemicals ln the factory where she worked, 
he bluntly entitled one front-page article: ~rs Modern Agriculture 
Worth Having?" 

And Walters was among the first to expose the dangers behind 
the now h!ghly 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
diation, 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 irradia
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
dix on 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 lnches of 
your son. 

---

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 1n 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 former U.S. naval com
mander, Hugh J. Courtney, gray-bearded and easy-going in hts 
blue denim coveralls. For almost ten years Hugh has been devot
ing his retirement to producing the various biodynam:lc prepara
tions recommended over half a century ago by the claiivoyant 
Austrian scientist Rudolf Steiner as a prime remedy for our planet's 
sickening soil. 

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
rtod 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 var1ous 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 ls indeed quite startling, requiring more than 
a stngle reading. Conceived in June of 1924-just a year before 
he dted at the age of sixty-four-it crune 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 soil. 

Mosaically pointing out the danger of chemical fertilizers and 
the importance of good compost and humus for a healthy agri
culture. Steiner anticipated such pioneers of "organic" agricul
ture as Howard, Balfour, and Rodale. But Steiner went further, 
much further. by attributing the effectiveness of his biodynamic 
method to cosmic, tellurlc, 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 PCetffer, that early practitioners of biodynamlc farm
ing in the United States behaved virtually as a secret society for 
fear of being accused by their more orthodox chemical nelghbors 
of practicing witchcraft. 

"You can give people," said Courtney, "only what they are ready 
to receive." Hts kindly eyes, magnified by heavy horn-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 ts a 
desperately needed human service offered to a dying earth, to aid 
nature where she ts weak aft.er so many centurtes of abuse. And 
that's how it stands today.~ 

Steiner's declared a1m, as was Alexis Carrel's, was to work with 
the soil as the tiue 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, Ught-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 Ufe. 

Stuffing fresh cow manure into desiccated cow horns. When dug up the following year, 
the tnan\1('{' will have turned to sweet-sn1elling 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 nourtshed. 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, it cannot be 



4 Secrets of the Soil 
tapped by most plants without the aJd of microbes. Hence the 
symbiotic relation, beneficial to both plant and microbe. which 
must have developed many milllons or billions of years 1n the 
past." 

MDid you know," asked one of Courtney's neighbors. Will Chapin, 
who had Joined us to help with the horns, "that more microor
ganisms germinate tn half a cup of fertile earth than there are 
humans on the planet, and that a hundred thousand or more of 
them flourish on evecy square inch of human skin?" He paused 
to let the weight of his figures make their impression, then added: 
"1he combined weight of all the microbial cells on earth ts 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 daily 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. "ts only part of the solution. As basic as is the pres
ence in the soil 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. During 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 
tell uric influences. called by Steiner formativeforces. 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 revivifying an entire acre of dying 
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 of Cawdor. 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 in 
the plant. stimulating photosynthesis and the formation of chlo
rophyll." It is intended to influence the color. aroma, flavor, and 
keeping qualities of crops. 

The next five preparations----502 to 507-were explained as be
ing designed strictly to be inserted into a compost pile to help 
rolcroorganisms transform it quickly into fertile humus, some
how drawing on what Steiner calls ethericjormati.veforces. 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 froin a hunter. is blown up like a balloon and allowed to 
cby 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 
mesentefy. 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 pullulatlng wtth 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 buried all winter in a sunny spot where the 
snow will remain over tt 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 enl1vener of 
the soil. stimulating its health and helping to provide plants with 
the individual components of nutrition they most need. As prepa
ration 504, tt is 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 505 ts the bark of an oak tree. preferably a white oak. ground 
up and placed in the skull of a domestic animal-cow, sheep, 
goat. pig, or cat. Put into the earth under a layer of peat moss. it 
is to be irrigated with rain water to acquire a coating of 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 in Massa
chusetts. 
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Ftnally there is Steiner's preparation 508, which does not go 
into the compost. It ts common or garden horsetail, 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
dullcy, 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 ln 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 ln a growing circle until all 850 stood neatly 
stacked. The lot was then covered with about eight inches of dirt, 
and we were invited to return in the spring to see for ourselves 
how the tellurian forces of winter had miraculously transformed 
this cow dung into manna. 

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

Lee McWhorter and Will Chapin burying some 850 cow horns filled with cow tnanure. 
They v.ill stay below the ground from shortly aftt"r the Winter solstice w1lil St. John's 
Day or Midsummer Day (June 24) the fol!ov.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 "potentized 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 site, in a root cellar dug into the 
earth. walled wJth stone and roofed with cement, our host opened 
deep bins to shaw us by the light of a lantern the various 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 b:lodynamic 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 agrtculture. 

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 Mexique past. 

1 The essence of homeopathy-generally described as a system of medical prac
tice that treats a dl5ease by adminlsterlng minute doses of a remedy that would in 
a healthy p!'Til(>tl produce the symptoms being treated-is that the srnaller the 
an:iount of matte"r the m1m;- powf"t'ful thr force" <"xerte"d, as if power were a prisoner 
ofn1atter. 



Chapter 2 

PULSE OF LIFE 

One gray day between Christmas and New 
Year's we set off across the Blue Ridge Mountains to the McWhorter 
fann 1n the Shenandoah Valley. Our objective was to learn to 
make regular biodynamic compost and its homeopathic substi
tute known as Mbarrel 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 1n 
phalanxes, redolent with the scent of rosemary. wormwood, myrtle, 
thyme, Greek oregano, golden sage, salvia, santolina, and a deli
cate winter savory, all vibrantly alive and flourishing despite the 
season. 

And so began the lesson in how to brew the prime and most 
·important ingredient 1n 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, M followed by another swtrling 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 
shape of a vortex. This particular motion seems to energize the 
water.M 

He was sitting on a milk stool. silhouetted against a backdrop 
of snowflakes falling gently beyond the greenhouse door. MI stir it 
less than a minute one way before reversing. When I get the rhythm 
tjust sit and contemplate what I am doing. The important thing 
Js 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 spirtt. 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 soil, in addition to being supplied with nutri
ents, microorganisms, and humus, needed to be affected by the 
will 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 is drawing the 

Lee McWhmtcr creating the vortex to suck cOf>mlc and planetary Ioroes into three 
gallons of water to create BD 500. 
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forces 1n 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 ls a 
long time to keep tlUs up," he sald with a slgh. ~It's not so bad if 
you've got three or four people to help. Steiner envisioned getting 
his guests to do it after Sunday lunch, as a form of entertain
ment. If you'd like to participate I've got some other sticks. and 
you can see for yourselves which you prefer. It's easier with a 
longer stick. You can make a smaller circle and get a bigger vor
tex." 

When the hour was up, Lee paused to admire what looked like 
a bucket of plain water with a few dregs of dirt 1n the bottom. 
lb.is is it!" he sald. "'llle 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 Steiner. Maria 
Thun. who had observed and expertmented with plants for some 
ten years on a German government 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 biodynamlc 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 blodynamlc 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 tlme. It needs less incubation than regular blodynamic com
post to be complete, perhaps two months instead of six, and is 
not only powerful as a fertil12er 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 ofstrontium~90/21n the bones, 
Eggshells, he said. add to the soil the element of calcium. and 
plants grown in high-calcium soils have less rad1oactivity. espe
cially in Europe. Suitably stirred, for a good hour. the mixture of 
co-w dung and additives is placed in a barrel--open top and bot
tom-which has been burted in the earth to its waist. then banked 
with earth to within an inch of its top, there to spend the winter. 

"A barrel ofth1s compost. when fennented,M 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-ofth1s 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 ls 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 soil 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. M 

AB soon as he"d ftnished stlning 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 it 
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 life. Normally we wouldn't spray in 
the middle of the day, like this. I'd do it early in the morning. But 
with so little sun. the stuffs not about to evaporate." 

A light snow was still falling as we followed Lee into the garden 
to watch him spray his 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 gi"1ng 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 fntlt 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 tlde
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 smiled at us broadly: -nie mechanics may appear com
plex. but the premise is simple. This planet. and everything on it, 
is an integral part ofboth the solar system and the cosmos: every 
last blade of grass ts 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!n 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. MNow 111 show you how to make a biodynamic compost 
pile.~ His enthusiasm was in no way flagging. ~1 don't make them 
very big. I don't need to on just nine acres, especially when I 
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. ~Its biodynamic manure, H 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 al1ve and doing well. lhis ts white yarrow," he said, tealing 
it 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 



l 4 Secrets of the Soil 
sprtng, especially for Hugh. It's one of the 'preps' that goes lnto a 
stag bladder. And we use it 1n our herbs. It's a good expectorant 
to get rid of phlegm, and tt's also a diathoretlc to make you sweat. 
Growing medictnal herbs ts a matter of intent: you have to know 
just what effect you're looking for; and the herbs ought to be 
biodynamically potentized, otherwise they have little or none of 
their natural powers." 

Lee wheeled his 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 
ofbiodegrading; 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, 

"I've got other small piles of compost like ttus all over the prop
erty," said Lee. "When they're ready. I can spread them right on 
the spot." He shoveled some of the biodegrading material onto his 
barrow and started to wheel towards the fresh pile he was build
ing. "A little of this older stuff will act as a starter in the newer 
pile. But the real starters are the Stelnertan preps, the ones Pretffer 
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 insulate the 

A shovelful of compost Inoculated with s[X blodynamic preparations. [l has turned !ntll 
humus alive with earthworms. the bai;!s for blodynamlc 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 little 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 1n a fine drlzzle. 

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

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 soil. 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," we asked, "ts fanning this way in America?" 
"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 

Tu1rty miles west of Philadelphia. in the 
low-lying hills of Ktmberton. the first blodynamlc farm 1n Amertca. 
Ca.mphill Village. came into betng in the late 1930s. dedicated to 
an ecological, nonsynthetlc. sustainable agriculture. On a thou
sand acres of what might be the rolling downs of Surrey. Alar1k 
Myrtn, presldent of the Sun Oil Company. first gave sanctuary to 
Steiner's early follower, Ehrenfried Pf'elffer, 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. exterminatable 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. Camphill Village. 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 dellc1ous 
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. 
He 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 biodynamtc method. The 
other. adjacent. of ftve hundred acres. Js run as a dairy farm to 
nourish the students of the Stetnertan Waldorf School. from kin
dergarten through twelfth grade. Extra income is derived by truck
ing fresh milk, yogurt. and cheeses to Philadelphia-the state of 
Pennsylvania being one of three in the Union which still allows 
raw milk for sale. 

Aiming 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 PCeiff er in the early 1940s on the strip-cultivated slopes to 
help avoid erosion, still bearing frutt: apple trees and pear 
trees. <a Sl>CC'llU ~~!Bl'.:11.!lLP.!~ 

===~~=n:st:sten:: t can be uaed t. 
In a well-designed root cellar built by PCeiffer near one of the 

tenant houses-handy in those days as a war-time bomb shel
ter-Steiner's various preparations, 500 to 507. lay awake in 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 ftfty
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 biodyna.mlc farmers who oversee the 
land and care for the livestock. Swiss and Hereford cows. pigs. 
sheep, goats. chickens, pigeons. all produce biodynamtc manure 
for blodyna.mtc compost. it being a part of Steiner's notion that 
every farm should be fertilized by the animals that live on it. cre
ating a cycle of ever-increasing richness in soil 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 1942 ID house the varlous Steiner preps 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 ts fertilized with blodynamic com
post from the windrows. lightly turned Into the topsoil in the 
sprtng. and regularly stimulated by the cosmic forces released 
through the spraying of 500 and 50 I. 

To these blodynamidsts. the whole earth is but a reflection of 
what is taking place in the cosmos. an idea that goes back at 
least to Ancient Rome. confirmed to them by intensive laboratocy 
and field expertments carried out during the past half centwy. 
As an indication that man once understood the power of the sun's 
intercourse wtth soil and plant. they point to the Egyptian glyph 
of the Sungod Ra. depicted with rays that end in manipulative 
hands. 

Evecy 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 
Village Farm are done as strictly as possible in conjuncUon with 
the Kimberton Hills Calendar, whose editor. Shercy Wildfeuer. and 
several contributors. are in residence nearby. Steiner and his fol
lowers maintain that as the sun. the moon. and the planets move 
through the twelve zodiacal segments of the sky they have differ-
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tng effects on the earth and on the plants that grow in it. 

Because each day the sun rises four minutes later than the 
stars against which it moved the previous day. in 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
ing-the influence of which on tides and growing plants is no 
longer in dispute-the moon has two other motions which are 
said by Steinedans to affect both plants and planet. The moon's 
elliptical orbit brings 1t 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 in summer and win
ter. When the moon reaches Its nearest point. or perigee, and a 
"winter" moon is evoked. the plants' relation to the sun. accord
ing to btodynamic 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 Maria Thun. point out that with the ascending moon, plant 
forces and saps flow upwards more strongly to fill the plant with 
vttallty. 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. echoing the sun's Influence in autumn and winter, the 
Vitality of plants is said to concentrate in their lower parts: time 
to concentrate on manuring. rooting. cutting. composting. and 
harvesting root crops. 

Biodynamlcists point out that the forces streaming continually 
from the direction of the constellations are "focused" by the moon 
and are able through its power to become directly eff ectlve 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 watt 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 favonte flowering plants: and the 
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fruit and seed formation of such crops as wheat. com, tomatoes, 
beans. and squash. Steinerians point out that the moon itself. 
actJ.ng not only as a reflecting mechanism, but. of tts own power, 
works on the earth through the element of water, available to 

'°'*~a'f ~llAIS Miil :af Pl TU. 
~,, )( tr l·J JI T 
·~·T J-Jo.li 

APRIL 

0 I 
,.,,..~· 

,_ . 
ltl ~· I I- ~It 
0. /: 

I !A I 

l"c <Ail 

··~'r: 
0 ., - ~'""'I' 
... 
A 

.. l'<MltT ~ Af V O' .. ~· 9~'f~ ~,Ji 1 r 14
1
1 ~/''411 

.. T!Ni; I T ~ I 0 I ~ WJO I I I I 

" i.n ' -r "?111" u o ,.,,._,. I I I ' ~ '11i - « •J• T "11> 0 !II'..... I I I I 
,. Ht T ml' I 0 f . . . l-1._ A'.• i. I 4 I "'""''~ I 
,..-~Sltr~=..,.:-;?W'=--,r--:-,--'-;o;<-, ~=-. ""•'Jl ... ----+,r,.l('li" . .-: 1~'""'· >ar I I I I I I I 

0nl"11lDfrth in the K!mberton Calendar. originated by Marla Thun ln Germany. showing 
planetary days and exactly which part of what day lo plant or harvest root. Jcaf, fruit, 
and flowers. 

plants either through rain or 1n1gation, 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. Within each single day. says Maria Thun. 
a plant is affected by the earth's complete revolution-an effect 
comparable to what Steinerians describe as the yearly in-and
out "breathing" of the earth. They say that from about three in 
the morning until midday this daily 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 Sterner noted that the lcy crystals that form 1n 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 1n the lab wtth the formation of crystals as a 
n1eans of demonstrating what he called his Mformatlve forces" in 
nature. To satisfy Steiner's desire to demonstrate what lies #be
yond the veil of matter." Pfeiffer developed a system known as 
chromatography 1n which various solutions of mineral salts, im
bibed by rounds of paper. were made to re\-·eal the differing pat
terns left by forces at work 1n 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 ls linked to a metal on which it has a special effect. varying 
with the motions of that planet. Wlth 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\.1.ng 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 belng" that Uves and unfolds through all 
the forms from seed to root to leaf, and back to seed again. Tak
ing advantage of cosmic cycles, they like to harvest lettuce and 
other upper-plant crops in the morning when they are most full 
of vitality. and root crops in the late afternoon when they are 
most full of life. Transplanting they consider best done at night 
when the downward flow of sap can be used for establishing roots 
in their new en"ironment. 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 slze, 

,,_, 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. Thls 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 

4'nle 1nany painstaking experlctncnt.s to validate the actual effect of slars, sun, 
planets and nioon on gennlnat!on of seeds and the growth of plants were carried 
out over a period of thirty years by Ll:ty 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 
farlllers 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 elen1ent of earth. fue 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-Sagittanus. 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, followtng 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. trlnes. 
and cortjuncttons. Whereas oppositions and trines are said to be 
posttlve, nodes {where orbits intersect), occultations {when one 
celestial body passes in front of another), and outright eclipses 
(when one body obscures another). are generally considered un
favorable for plant work, usually causing adverse effects. espe
cially in sowing. 

And just as the rise in traffic accidents occurring on node days 
has been confinned statistically. so have the effects of the moon 
on cattle-breeding been established by Steinerian farmers over 
the years. If a butt is taken to the cow on a node day, either the 
cow remains barren or, worse. the calf is born with undesirable 
characteristics. Expeiience has shown that when planets enter 
into opposition at 180 degrees, be it with the sun or with one 
another. the Ufe forces of the plant are increasingly intensified. 
beginning several days before the actual event. Steinerians claim 
that the forces of both opposing planets. influenced by the im
pulses from their respective zodiacal constellations. interpenet.rate, 
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 fue result of many. many years of 
careful laboratory experiments, with strictly scientific methodol
ogy carried out by devoted followers of the Steinerian vision. When 
Marla Thun first began her studies of the rhythmic cycles of the 
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Zodiac Sign Influences 

Earth I ~~~~s influences development of 
Capricorn roots 

Water l Pisces 

Cancer 

Scorpio 

Light I ~::'n' 
Aquarius 

l Artes 
Warmth Leo 

Sagittarius 

influences develapment of 
leaves 

influences development of 
flowers 

influences development of 
fruit (seed) 

Chart showing lntlucnces on the growth of plants atl:ributed by blodynamlc f'armf'rs and 
gardeners to rodlacal signs and their respectl~'\! elemeats. 

moon. she was unaware that her Kassel vegetable garden was 
near the center of a rtng of hills. each connected since ancient 
Celtic and DruidJc times with a different wdiacal 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 wtth!n the twelve zodlacal constellations. 
various sections of which are visible at night at different times of 
year. The result was th,e creation of a calendar. the Btodynamic 
Sowing Chart. incorporating all the data of the three moon 
rhythms, the planetary positions. and the zodlacal signs, by which 
the members of such communities as Kimberton can plant and 
harvest thelr supertor products. By creattng her sowing chart on 
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thiS basis. Tbun was careful to be correct, not only geometrically. 
and theoretically. but actually. To sow seeds by the wrong moon
sh11le. without paymg 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 Ffelffer's laboratory 
at Threefold Farm. All in diminutive storybook form, lt 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 
with 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. still in demand by those detennined 
enough to request it, On the day we visited, a thousand units lay 
in· plastic bags ln 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, ln 1919. Tue master, then in his 
fifties, quick to see the young man's talent. turned his interests 

26 

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, Steiner had made the same re
quest of Preiffer he had made of Kolisko, that he search for some 
chemical agent that would reveal the fonnatlve 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. Wlth it P!eiffer was able to 
develop a method similar to Kolisko's to analyze biological sub
stances which came to be known as diagnostic crystallization. 

To test the effectiveness of Steiner's preps. P!eiffer earned out 
a series of experiments 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
Similative activity of plants, and 504 had a special influence on 
flavor; all the others strengthened growth compared with control 



samples. 
Neiffer claln1ed that in the lasl half century, since the sdve11t 

of one-sided fert\U.zatJon, and of insecticides. h1m1anlty all over 
the \O.'Orld had been reWVUig increaslngly deficl~'Ilt pro<ell1 in food, 
and_ that there was nolhl!ig norm.al anymore in what'''"" being 
grrn>n. But by comparable testing of chemically-grown "'heat seeds 
and btodvnamic v.ileat seeds. Ffelffer showed th.at. on the ser
enth day~er sproutlng. blod;'llaill1c seeds contained 42 percent 
protein compared with 23 percent for cl1emic.ally-gro"n seeds. 
ttan·ested 1n the s11mnl~r. the b!odynamic wheat had an almost 
gloss- like grain, and 12 In 18 percent protein co111pared to l 0 -l 1 
percent for chemtcall)-·-grrmn "'heat, "'"hich lead l>f~lfler In remru-k 
that with such n111rttlc>11s wheat one could aln1ost avoid eating 
nieat. 

Subjected to JOO degrtts of heat for half ail hour. the bled>· 
1wnlc kernels st!ll spro11ted. whereas artlflclallv fcrtillzed ker 
1•cls "'"'re dead. 

Other expetin1ents ""'re made in fields v,•here parcels of land 
~!deb)• side were repeatedly culUvared in the same .,.·ay. planted 
with U1c same crops, bt1t fertlllzed differ en ti,- to dernon&trate the 
dlll,·rence 

Fro111 1926 to J 938 pfelffer also ran =·eral fanns in Holland. 
1otallrl~ clght hu11dred acres. complete with their own !lour mill 
and bakery for making spetUilly wholesome bread. which fed a 
total of st:\-en hundred famHtes. Blodynamlcally-prodl1<·cd veg
etables. d!strtbllted under the Dt'rueter brand- named for the 
Greek goddess of agrtculture- at tlrt;t a\-oided by outsiders as too 
expensl\-c. "'"'"" soon forced back onto their tables b~· cl11ldren 
who refused to eat ai1v other kiild of >'egetab!e put before then! 

For fear o( startling Arnertcans. F'fe!J'fer"s first book p11bl.J..qhed 
m the United States_ Bio-D!JrulltliC Farmitifl and GarderW-19. SO 
bov.~llcrtzed Steiner lt avoided offendll>g anyone squeaJnlSll about 
metaphysics. and could thl1S persist. without causing the sl!ght
est react1011. as the guiding !igl-1t for a few hearty souls. nicre was 
no mentio11 ofburted cow horns. stag bladders, or the sl1mv sk11lls 
of a1111nals. Tue preps were poUtely described as generic concoc
tions of l1crtls_ 

V.111le World War I! raged on In Europe. Ffelffer was establish
ing his bona fides in /\merica by obtain1ng an honorar:;· de wee in 
ruc"dici11e from the Hahneman Medical Co!!ege in Pltiladelphla
J.\ 011e tlme almost wholly dt:\'Oled to homeopathy-----tn recognition 
of !tis remarkable btolaglcal research with the ''""· of crystalllza 
!Ions. Ustnii; a single drop of a ~!ck patient's blood he made It 
possible to diagnose many forrns of disease. Including cancer. 

By 1944. as an Amertcan cttlzen, after a falling Ol>t with his 

~ l<n rhromaHw.un '"'""" ""''"''""', l•Li<ln~ m 'i'-"m!C "'"I '"'"''"' fom'"''""' ''' 
Ur "-'!tit. 1"'"1 l;>t"'"'"''°' buttcr fmn- ""l''''"'""'"'I milk ""'"~ ~hul Pf<o'fc~ mil•, 
'-lthy '°'""'"'"~ ol ''"'"'"' lnlh"""' 

patron at Klmberton Hills, Ffelffer nio,-.,d to a 285-acre farm of 
bis own in Spring Valley, N. Y which he operated b10~-nam1cally_ 
But the land was stony and stertle, the cattle riddled with the 
dreaded Bang's disease, and only l>felffer·s cheerful determina
tion, along with his applied s.clentiftcally made compo~u.. enabled 
him wlth1!1 two .'-.Oais to restore the land, feed the grain grown 
from It to his cattle, and cure th('"In without medication: ""They 
cured themselves." was Ffelffer·s smiling explai1a!J.O•>. -v.•e sirrl
ply provided nutrition and care -

Greatly preoccupied with the genei-al condltJ01> of soils in 
Amertca. l>fclffer found a third of 1-i>e United States on the wav to 
becoming useless tram erosJon ai1d bad agrtcultural practlceS Jn 
the Middle West. dust storms were mo'inl< eastward at tl>e rate of 
furtyrnUes a year. Because of unbalanced ~ aiid a greedy 
tlllage of the soil. w1th no care g1,-.,n to protect ll. the sod was 
gradually being loosened and the protective soil c0>·ertii1< wafted 
Into the atmosphere by drought ai1d v.ind. A b!ologirallY benefl
Clal form of t11e balanced, d.Jverslfted farm, \\1th heavy legume 
plantings. meadow3. and green mai1urmg, was be1I1g ~n up in 
faV<.lr of a one-Slded monoculture. Bet,veen 1935 and 1938 some 
90 percent of Uic settle,-,. of the G!"f"at Plains abando11ed their 
flu-ms, tragically des.crtbed by Steinbeck in The Grapes of Wrath. 

To make things grow on a piece of soil. ?felffer pointed out. was 
not necessartly farnnni;: il co11ld be destroytrig the earth's fcn!l
tty. A c-<1ltlvated field. he 111sisted. was a living organism, a 11,"lr>g 
entity II> the totallfy of its processes. ·A well-!ended !leld does not 
have ai1 urilimited capacity for increased prod11ctil1cy. especial!)· 
llot one directly proportional to tl1e an>o11nt of fenJJJzer appli~d. 
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An lncreas<;' In production may be ?bta1n<"d. but the s.c!l. as aJ\ 

organic structure. can go to pieces. 
Pflolffer prea<:hed repeatedly that sotls i11tenscly treated "'1th 

chemk:al fertilizer or orctiards spraved for a long Uine with che1!1l 
caJs no longer haVC any biological actl•1ty. Tue;· b<.'gtn to die. Also. 
,1neyards tttated for years w1th copper and tlmc solutions be 
coine devoid of earthworms. losing their capacity for crea~ 
humus. 

Strang do""" of chemical fertilizers. s.Ud Pfeiffer. et1pecia1!;-· thos.• 
contaln!Ilg soluble salts lik(> potassium or arnmoniurn sulfate. or 
highly corrosive substances such a.<; nltro phospliates. or poi
sonous sprays. like ars<>nic and lead preparations, injure an(! 
destroy the mtcroorgani<' v.-orld. AI1d he was qutck to polnl Ol1t 
that e>.'l:ry ineasure tliat dlsturbs life tn the soil ar1d dr1ves away 
the earthwonns and bacter1a. re11ders the soil more lifeJes_<; and 
less capable of supporting plan1 llf<": the only health_y altemauve. 
he acti:ocated. was Steiner's biodynamic com)J<JSt. 

But opposition w methods that smacked ofwttchcraft v:as sttll 
too '1rule111 1n North Amer1ca: ai1d the stra1n of a constant stx 
tee11-hour day dh1ded between s.:1ence and fanl11ng was too great 
for pfeiffer"s weak <"Onst!tution. From cong<"illtal diabetes and 
advanc<"'d tubereulosis he collapsed and was ('(lr1fmed to a sanl 
tartum for a ;,,_,ar_ An indefatigable researcl1er. Pfeiffer took the 
blow as an omen w change his approach. 011t o/ bed. he ill'aded 
for the sanltartum"s lJactertologJcal laboratory to study under the 
mlcrascope the ,·ery tl1bercular bac-terta u1at had bee11 Wh"l."-1ng 
at his lungs, partlr11larly faS<:Jnated by the W".t~c specimens fron1 
digestive tracts break down and \Ugest waste 1nater1al-all of which 
gave hiin food for thot1ght. Already at Dornach. Steiner bad sug 
gested h<: search for a method of transformiil~ vaster quantllles 
of orga:r1!c matter into fertilizlng compost. To Pfeiffer Ih1s meant 
!dentifytnp; and Isolating the lndi•idual strains of bacte'1.a that 
could digest and trangforrn t11~ v<>rtous lngre<!ients In an entire 
cit\• dWllp. 

Sufficif'.ntly recov<:red, pfeiffer fotlnded his B!ochernlcal R!'sean:h 
Laboratory at Thr....:fold ~·arm. ln a Steinertan centerorganiz.ed 1n 
the 1920s by a dlsc!ple of ai1lhroposophv v.:!10 '''as happy to offer 
pfeiffer the opporturuty for <le>.·e!op1ng Stelnertan notions. 

Wlt11 the help ofMarmt Selke. pfciffer patiently sought out and 
isolated the vartous strains ofbacterta which, reridered doro~tnt 
and added to Steiners Cradldonal bJ<><l}'Tiamlc preparations. h~ 
pred1cted would produCT a bacter1al starter so ;]Lal it wottld be 
called "blo-dyilllttllte, · capable of transforming •·ast am011nts of 
clty garbage and ..taughterhouse refuse Into valuable organic- fer -
t1llttr at cornpetitlve prtces that wo1ild lead to the demise of cl1eml 

..... 
It IS sa!d that pfeiffer was also led to thla de>-elopment of Ste!ner"s 

or1glnal preps becatise he found lt difficult to con\1nce Amencan 
fanners of the ,-al!d!ty of having to pote•>tize the var1ous lngredi -
i:nts by stlning for an hour. let alO•>C l>uf)· cow horns. oak bark. 
or skullo. in his starter he ma!nlalncd the preps were already 
correctly potenrtzed by stintng. 01lly a sele<'t group of dedicated 
blodynam!c enthusiasts continued. ''11os1er1talloust>·, to use the 
or1glnal pr~s. sll1ffing and stirring as Stc111er had recommended. 
whlle pfelffer launched Into the largc-S<"ale v.·holesale reduction 
of city refuse. 

B)· 1950 he had approached Tony Dalclliu. p•esident of an Oak
land. Callfomla garbage-collect!J1g, outlll. <U!d u!lered to translate 
Into fenilizlng ht•mus as much as possible of tl>e lour hundred 
tons a day of ~bage collected by Dalclno's tru('ks from the cit;· 
of Oakland. TO dr1>"e hume to Dalclno the folly of the prcoent sys 
tern of handling refuse and the advantages of his offer. I'feiff,•r 
e><plalned how it costs .>uoertcans. as taxpayers. billJons of dol
lars a year to cart away as garbag,e 1>re<:-1cJus minerals and organic 
matcnal taken 011t of the soil In the fonu of f(}()(J. 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. Pfelffer 

convinced the owner of a wastepaper business ln 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 promlse of reusable pulp. were 
persuaded to spend a total of $150,000 to start the Comco Com
pany. 

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

Dr. Pfeiffer's first municipal composting plant In Oakland, California, 1950-52. 

As described by a contemporary journalist. lines of heavily laden 
garbage tnicks would rumble down to the Cornea 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 gtant 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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tnJCks to be carted to a hopper where enormous steel blades. 
rotattng 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. with 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. 
'Ibeir function. as in the Ufe process itself, is to use the decom
posed matter to build living organic matter, store up nutrients in 
the mass to be used by growing plants. changing basic elements 
so they can be absorbed into plant roots." 

Such bactetial Ufe. Ffeiffer explained, is present in virgin soil; 
but in the garbage compost the concentration is several hundred 
ttmes greater. "After 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 prize 
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 vitamin A. Grain 
showed a consistently higher protein content. Laboratory exper1-
ments showed that Ffeiffer's n1ixture could restore even ster1le 
sand to vigorous fertility. eventually transfonning desert into Iich 
farmland so long as adequate water was available. Organic mat
ter. mineral balance, and essential structure were restored, per
mitting the absorption and retention of moisture. 

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

The head of the Oakland Sanltatlon 9epartment, Walter F . 
Gibson, called the plant "a boon to any municipality .... Economi
cally sound, it can be operated in any area." The Oakland Tribime 
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 Brtta1n, climb
ing gtngerly around the hillocks of garbage. singled out the Cameo 
plant as the high spot in her U.S. tour. 

But Pf'eiffer had bitten off more than either he or the phalanxes 
of ltis microbes could chew. Concerted opposition by the produc
ers of chemical fertilizers, worried about losing business, was too 
tough to digest. Within 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 ?felffer 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. 

"Llke 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 disappointed 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 Pielffer 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 hts co~workers liked to call htm, 
was always ready, she told us, to help with his knowledge ofbio
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 tron content, he would prescribe the Steinerian rem~ 
edy of planting stinging nettles around the entire perimeter. with 
the result that the next soil reading 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 soil, as rocks are a 
valuable source of minerals, and their loss impoverishes the soil. 
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 
in 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 soil, the hillside, 
the sky. and the adjoining 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 h1s 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 ls 
to reduce decaying wood to topsoil so that it can be returned to 
earth to start its cycle again. The shelf fungus from the dead 
fence posts spreads into the decayed wood in the damaged peach 
tree and the wood thus continues to decay. If you w1l1 either re
move the fence posts or treat them with crankcase oil 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 FfeUTer's advice was not always so promptly followed. On 
the whole he failed 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 BO preps were actu
ally made. Fanners were too fearful of being caught by their neigh
bors burying cow horns, and too lazy---or overworked~to spend 
an hour potentizing the 500 by stirring it into water. Also. they 
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had no way to assure themselves of a ready supply of stag blad
ders, bovine mesenteries, or cows' intestines. So BD was barely 
kept alive by a few devoted farmers 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 spirlt that shone among the hills of Pennsylvania just 
south of the Poconos. Tucked into a petite five-foot-one-inch body 
with radiant. peach-complexioned features, Josephine Porter be
came the most industrious and indefatigable supporter of 
Steinerian biodynamics, keeping the preparations alive for all of 
a generation, almost single-handedly. 

From the middle of the 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 milk1ng 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, equisetum, 
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. 

Chapter S 

M!CROCOSMOS 

... ,; , Pf'etffer's preoccupation with n1icrobes 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. Toothless and mouthless. they ingest 
through their membranes and chew up with 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 nlinute livestock 
hidden in the shallows and depths of an acre of soil than ever 
walk the surface of that field. The weight of microorganisms busy 
under grassland is far greater than that of all the large mammals, 
cows, horses, rabbits, mice, gophers, toads, snakes, birds, grass
hoppers, spiders, and other types of animal life that run above it 
or take shelter in It. A single microbe reaching maturity and di
viding within less than half an hour. can. in the course of a single 
day. grow into 300 million more, and in another day to more than 
the number of human beings than 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 unllmited 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 
d:1ee and half billlon years ago. inventor of life's miniaturtzed 
chemical systems, a feat unrtvaled in the universe as we know it. 
Man's body (and woman's}. along with every organ in it, ts com
posed of quadrillions of animal cells and a hundred quadrtllion of 
bacterial cells. Tue 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 
religiously with 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 petrochem!sts. 

Life. in its basic form of microbes, has been a companion of the 
earth from shortly after the planet's inception. And so close ls the 
vital bond between the enviromnent of earth and the microscopic 
orgamsms thrtv1ng upon it, it is virtually tmposstble for biologists 
to give a concise definition of the difference between that which is 
liv1ng 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 available to 
plants. Nitrogen and carbon are not alone in requtrtng the help of 
tnicrobes before they can be rendered flt 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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total of the soil's organic matter: and a staggering number of dead 
)llie:tOl:>es 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 fonned into a humus 
that undergoes a slower degradation. confen1ng to the soil its 
hydrophilic. water-loving capacity, its colloidal structure, and its 
resistance to erosion. 

AniIDal excretory products. such as urea and uric acid, are 
transformed by brigades of bacterta 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 forms would long stnce 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 ts 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 ts 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 informative 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
dust.rtal 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 orlgt
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 Parts. 

Eventually the total amount of work to be done in the soil by 
what Walters calls the Mfarmer's unpaid workers." is divided up 
among the microbes. Some collect nitrogen from the air. Some 
serve as scavengers. Some release anunonta 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 matertals. Others manage to attach themselves 
as parasites to other living microbes. which serve them as willing 
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or unwilling hosts. · -/ l)esptte his classic work on the earthwonn, The Formation of 

Margulis and Sagan are certain that all visible organisms have vegetable Mould Through the Action of Worms with Obseroations 
evolved through symbiosis from their Invisible predecessors, their on their Habits. written shortly before his death in 1881, and de-
comlng together leading to mutual benefit through the perma- spite a comprehensive bibliography of research papers on earth-
nent sharing of cells. They are convinced that all existing photo- worms prepared for the Darwin Centenary Symposium on Earth-
synthesis-which they call undoubtedly the most important single worm Ecology, containing some two thousand references cover-
metabolic innovation in the history of life on the planet-first oc- mg the period 1930 to 1980, prepared by Satchell and Martin in 
curred not in plants but ln bacteria. This harnessing of discrete !981. the earthworm has been grossly neglected and cruelly mis-
partlcles of light to reduce carbon to its energy-rtch form. a photo- treated in the course of modem a.grtculture practice. 
chen1lstry that is still not thoroughly understood. evolved. they Even Darwin missed the prime asset of the worm: that within 
say, first in bacterta, and only later in plants and algae. Even the its digestive tract it incubates enormous quantities of the micro-
mtnute green chloroplasts within the leaf cells. which actually organisms which, in its castings, become the base for fertile hu-
trap the radiating solar energy, may originally, according to mus. 
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Margulis and Sagan, have been independent microbes of a sort, It took a French scientist and ecologist. Andre Voisin, author of 
enslaved and put to work within the plant for its own benefit. the insightful Soil. Grass and Cancer, to point out that the earth-

Photosynthetlc bacteria appear to be \'estiges of ancestors that worm. and in particular the slippery Iubricid, most common in 
played an important role before cyano-bacterta appeared and the United States and Europe. ls not only essential to good agri-
oxidized water to produce the free oxygen they learned, and then culture, but is the very foundation of all civilization. In his Better 
taught us, to breathe. "The production of food and oxygen from Grassland Sward, Voisin traces man's civilizations in relation to 
light were to make microbes the basis of a global food cycle that the distribution of active earthworms, of which he lists some three 
extends to us today: animals could never have evolved without thousand species. 
the food of photosynthesis and the oxygen in the air." Among the most ancient of terrestrtal animal groups. several 

Now plants carry out the greater part of photosynthesis on earth, hundred mill1on years old, they come in vartous colors and sizes: 
while most bacteria, and to a lesser degree some fungi, ensure brown, purple, red, pink, blue, green, and light tan, the smallest 
the conversion of wastes from all livtng organisms into mineral barely an inch long, the largest a ten-foot giant in Australia. though 
substances available to plants. Thus the biosphere ls all of a piece, South Afr1can newspapers reported a boa-constrictor-sized n1on-
an immense. integrated. living system. an organism in itself, com- ster twenty feet long, a yard wide through the middle. The most 
prtsing man. beast, plant, worm, and microorganism, each ant- common European and Amer1can earthworm, Lumbricus terrestris, 
mated by a different facet of the one. grows barely longer than six inches. 

And, if microorganisms built the soil, the real tiller and fructifler Ten thousand years ago, immediately after the last tee age, the 
of the soil ts not man, but worm. "It may be doubted," wrote Charles lumbr1c1d earthworms were to be found only in certain restr1cted 
Darwin, "whether there are many other animals which have played areas of the planet, such as in the valleys of three great civtliza-
so important a part in the history of the world as have these lowly tions-the Indus. the Euphrates, and the Nile-where crops grew 
organized creatures." All the vegetable mold of England, Darwin almost without cultivation in a soil of immensely fruitful rtch-
concluded, passed through. "and will again pass many times ness. 
through, the intestinal canals of worms." As Jerry Minnich points out in The Earthworm Book. other ar-

Impaling this frantically wriggling body on a fishhook or slicing eas of the earth offered ideal climates and rich soils, but pro-
its spread-eagled body on the dissecting table of some retarded, duced, with the exception of China, no such civilizations. The 
superannuated high school biology class, may be the closest most Egyptian experience alone, says Minnich. ts strong indication that 
people ever get to an earthworm: unjust, unfair. and unwarranted a complex civilization cannot develop until the basic agricultural 
retribution against what may be man·s most useful ally in his needs of its people are met. and that requires the earthworm. 
struggle to survive, considered by Darwin the greatest plowman, Not that the point was entirely overlooked by the USDA An 
an animal of greater value than the horse, relatively more power- Agricultural report on investigations carried out in the valley of 
ful that the African elephant, and more important to man than the Nile tn 1949, before the folly of the Aswan Dam. indicated 
even the cow. 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 wrttlng: 

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 graJn 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 it from the land. and fanners were not 
to trouble the worms for fear of stunting the renowned fertility of 
the Nilotic valley's soil. 

In the north em part of North America the last Ice Ag,e 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 onl:y 
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 rt ch 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 Mlmtlch, New 
Zealand soil 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 mil
lion per acre. more than three times the maximum populations of 

:rntenutl organs of tht:' ea.rthwonn 
(Lumbrlcus terrestris). t'rom The 
Earfhwom1 Book by Jerry Minnich. 

Microcosrnos 43 

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 tt helps a worm worm its way 
out of a predator's grasp. it also helps hold the soil ftnn. retaining 
motsture as it hardens. 

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

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

:_,. eraJ. particles as grinding stones 1n Its gizzard. Mixed in the crop 
'."'1th digestive chemicals and distntegrator 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 11me from three pairs of calciferous glands near the worm's 
gizzard, and finely ground prtor to digestion, are five times as rtch 
in available nitrogen, seven times as rich in available phosphates. 
and eleven times richer in available potash than anything in the 
upper six inches of the soil, 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 forn1ed, naturally improving the local pH factor 
as armies of earthworms work to keep the soil in 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 Kenrran would have 
it, or are they merely collecting, distilling, and rearranging them 
to fertilize the soil? Tue former would appear to be more likely. 

Castings, usually deposlted 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 available, earthworms consume large amounts of soil, 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 individual 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 welght 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 soil 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 ln the Nile valley 
as many as two hundred tons tnto a frnctifytng 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 soil crumbs. and one worm alone can 
move a stone fifty times its own weight. As they burrow, earth
worms mix and stft the soils. breaking up clods. and burying 
stones. Some carry down leaves and other organic matter; others 
brtng nutrtents and humus to the top. Tunnels held together by 
their mucus afford planted roots quicker avenues into the soil. 
And the mucus. forming humus. prevents erosion. Herny Hopp 
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't says these materials, once dried. do not dissolve again in water. 

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

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

With their mixing, digging. burrowing. fertilizing, and humus· 
making activities. the worms have an immense impact on the 
soil. its texture. its fertility, and its ability to support everything 
that lives in or on it, especially plants that form the basis of our 
food supply. But the worms must be fed, proliferating in direct 
proportion to the amount of organic matter incorporated into the 
soil, a supply which must be kept up so long as one wishes to 
retain the earthworms. 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, earthworn1s 
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 twigs, 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 conunercial raiser of earthworms even 
chose to feed his charges tee cream as a treat on Saturday nights. 

More surprising still ts his report that a Gennan 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 sertes 
marked by a definite and changing rhythm, n 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, molstened to dissolve oxygen, which ls pumped 
through the bloodstream by five sets of double hearts in rtngs or 
segments close to the head-is all the more amazing. 

A clertc contemporary of Darwin, complained that earth
worms are also ~much addlcted to venery." In suitable weather, 
night crawlers can spend a goodly portion of their nocturnal ac
tlvttles 1n 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 clitter-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 cupllke hol-

Mating earth1~ronns. fill hermaphrodites, they fert.tlizc e=h 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 special mucus 
from the sexual region to protect the spermatozoa being mutu
ally exchanged. More mucus secreted by the clitellum forms a 
jelly-llke ring, which picks up the worm eggs from ovaries and 
sperm cells from testes. slipping the rtng off the body, t.o form a 
tiny yellow cocoon. Greatly enlarged, it looks Uke a lemon and 
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· · - eontains scores of fertilized eggs. which can be found in the soil 

durtng the warn1er 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 m1nera1 nutrients, and by actions of enzyn1es in their 
digestlve 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 earthworms there would be no 
civilization. But Minnich complains that with the single excep
tion of Dr. Henry Hopp, the attitude of USDA scientists. along 
with many of their associated colleagues in state universities. has 
traditionally been negative towards the eartllworm. 

They have long begun with the assumption that earthworms 
are just one more facet of the "tmSclentific~ cult of organic 
garden.Ing and farming, and that this method of growing crops 
is antithetical to the "modern" methods of agriculture, includ
ing lts 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 sL1ch benefits. 
Since the USDA has either conducted or influenced the great 
bulk of agricultural research in this colUltry during the present 
century, its position on any facet of agriculture or horticulture 
has broad, far-reaching. and detennining effects on both sci
entific direction and public attltudes ... 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 his 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. 

Httmanlty \writes Bouche} "knows little about its most impor
tant commensals. We are unaware of the nocturnal, hidden, 
subterranean activity of the most important an1mal biomass 
that sl1ares with us the earth's land surface .... Using increas-
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lngly powerful physlcal 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 lnhabits 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.1th the extremely limited number of re
search workers' interest in the hundreds of kilograms or tons 
per hectare of earthworms, we must conclude that our knowl
edge of ecosystems ls 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 
soil, even in only 260 parts per million. can drastically reduce the 
wonn population, and any nitrogenous fertilizer will quickly wipe 
them out. Nearly all commerclal brands contain high levels of 
nitrogen ln 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. Steiner's premise was baste: that his bio-dynamic 
preps create the ambience for the infusion of the essential cosmic 
and tellurtc forces to generate this metabollc miracle. 

Chapter 6 

MICACLE DOWN UNDER 

While on the vast continents of the Amert
cas biodynamic agrtculture seems hardly to have progressed be
yond its introduction fifty years ago, rumor had it that on the 
world's smallest continent, a hemisphere away, it had success
fully spread. ln the same half century, to over a mUUon and a 
quarter acres. To find out if this was so, and how tt 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
namlc 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 survtved~as if chosen to fulfill 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 crune 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 Mgums," 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.· Min 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 fertilizer 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
posophic 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. 
animals, 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 clipped 
precise accent could pass for pukka English. MNo 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
tility 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.'M 

Over the past quarter century Podolinsky's Btodynamic prac
tice has expanded across the Australian continent, rmtll now there 
are hundreds of hard-bitten, practical "AussiesM 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 publlcly pro
moting, publicizing, or otherwise devoting to the method any fonn 
of salesmanship. 

By word of n1outh the biodynamtc message spread from the 
first man who saw it working on the PodoUnsky fann in the l 950s 
until today his association, to which only fanners are admitted, 
covers all of Australia. Mlt 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 in number. 

What broke their seclusion was a thirty-eight-minute pr1me
tlme 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 in over twenty years. 
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Tue film. unsolicited by Podollnsky, but insisted upon by pro
ducer-director Paul Williams 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 Wllliams'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
ing 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 
Little 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, Mhave 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 ·marblelzatlon' 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 Umpid 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 magnlflcent 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 ff 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 it, one might never get out again." 
Looking up. he pointed to fue 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 crunching 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 
11ke jelly, between a solution and a suspension that can be car
rted in the hand without running through the fingers. The prune 
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 of rain here recently, 
ln ten-inch, not one-inch, amounts. Yet you see, it hasn't water
logged the soil. In the garden, there is over 15 percent of organic 
matter, maybe up to 18 percent, whereas in the uncultivated strip 
into which we first dug, there is less than I 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 enliver1 
dead soil." 

He picked up a clod of earth from which a mass of thick plant 
roots protruded. MNote 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 1n chemically-fertilized ground. These feeder roots 
are the key to btodynamic success because, symbiotically, it's 
not only the soil that makes the plant. but the plant that makes the 
soil. Roots and microbes Uve and die together. and together mal<
ing humus they breed new life. H Strolling over to a shed he picked 
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up a plnt-slzed 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
lng 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 if lecturtng 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 in an oxygen-deprtved milieu-is what 
makes for dying soil. In living soils, the pathogens are neutraltzed 
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 its still 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-130.000-all stuffed and buried by Alex with the 
help of a single hardworking assistant. 

To accent the time and tedium involved ln this arduous manual 
labor, Alex chuckled dryly. "Not only does each horn have to be 
filled, it also has to be emptied. That's a lot of horns: 130,000 on 
my farm alone! The biggest lot interred ln any one place in Aus
tralia. though many other people are now burying thelr 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 wild 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 responstbil1ty 1f we let them equip 
· ,: themselves to make the changeover. then be unable to supply 

them with sufficient sod for their needs." 
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 soil temperature is lower than 42 degrees Fahrenheit, 
so cold it would seem that any microbes could barely be active. 
Tilis cold area of Victor1a 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 with the same manure, on the one hand 
put into a cow ham. on the other into a wooden box, porcelain 
mug, or other receptacle, side by side ln 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 Freiburg-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 ts 
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 1n 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. 

Mlt'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 l/2-by-10 foot table lay enough 500 to regenerate a 
thousand acres of dying soil. 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 pot1nd of the 500 into fifty gallons 
of water. which he stirs automatically with a speclally-built 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 ts 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 11p an autotnatie sUning machine for BO 500 on a farm in 
ea.stern 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 tn 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-1nomtngsunsh1ne, 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-mile 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 ts owner of a 450-acre spread. a beef-cattle-raising and 
potato-growing operation. bought by his father in the early 1950s 
when the land was considered fourth class. The older man had 
cleared it almost completely of "bush" -meaning of a heavy fores
tation of trees-leaving only copses or clumps to dot the land
scape. But the soil had been the poorest grade of whitish clay 
from less than an inch below the suriace. 

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 
soil. 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 slid the shovel-blade 
noiselessly into ten to twelve inches of soft. black, rt ch loam, teem
ing with earthworms as well as with white "feeder" roots. Picking 
up a small pea-shaped object. he held it in the palm of his hand, 
his lips curled into a satisfactory smile. "Worm egg," he said, "mil
lions of them." 

In a glade of eucalyptus, where the bark had been st.ripped 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." 

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

-:rhere is a 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 horn throughout the sumn1er the 
powdered quartz absorbs, not sunllght, but Steiner·s light ether, 
which is "actlvatedH 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 of fat jellyrolls. and 
a potato picker that, after clawing potatoes out of the ground, 
sorts and bags them by s1ze, the whole mounted on a single self
propelled vehicle. "Our 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 consening 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 l really farmers." Alex 
added wtth a shake of his head. Tuey're miners!" 

Six miles north of the Waranga Reservoir we came to our first 
night's stop in Merrtgum at the home of Farry Greenwood. Until 
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" 

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

Tue 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. Hts land was overworked, his soils depen
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 crune over and said: ·ru 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, lnternationally, 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 btg 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-
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seas in 20-ton containers, and we pay our farmers 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 r:lce 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 farmers ... thousands of ba
bies were deformed by Thalidomide, a drug to stop morning sick
ness in their pregnant mothers. Had its disastrous effects been 
known beforehand, It would never have been used! Right now. 
the same situation holds. not just for pregnant mothers, but for 
all of us. We are all guinea pigs at this moment. The effect of 
hundreds of agricultural chemicals on future generations is as 
little understood scientifically as those of Thalidomide." 

As the result of Podolinsky's speech a number of growers in the 
.. Rivertna"-as the lice area ts known-began to strive for classi
fication as BD farmers. 1birty years of work had broken a barrier 
set up by the Min1stry 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 Cooperatlve's story was followed, six months later, by a 
full-page feature in the country's only nationally circulated news
paper, The Australian, entitled MBio-Dynamic Man." 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 altemattng whirlpool vorttces. That's 

)' typical of the Steiner 1heortsts,' to produce a stlrrtng machine 
that only goes one way. KeVin adapted an ordtnruy elect:rtcal mo-
tor so it would automatically reverse the direction of the stining 
at the proper inte1"al. every nineteen or twenty seconds. No elec
trical engineer would have thought of adapting an electr.lcal mo
tor the way KevJn dtd. They can't even explain why it works the 1 
way it does. 111 show you how 1t operates when we get to the 
grazing lands of the Stephens brothers in New England. They·ll 
be trying out a machine for the first time and want me to check on its proper functioning." 

Alex told of how he had learned from Sensitive Chaos. a book 
on water written by a Black Forest hydrologtcal engineer, Theodore 
Schwenk. inventor of an optical method for testing water quality. 
that the :r1ght shape of a vortex was essential to the Stirring pro
cedure. Schwenk had discovered that only 1f the vortex is suffi
ciently open does it produce a Nreverse" vorttcal flow to make pos
sible a reneW1ng involution of the liquid in the outward-down
ward movement. And because Schwenk:·s tests convincingly dem
onstrated that water freely moving in a brook or creek. constantly 
purling to fonn little whirlpools. is of a "livenessN not seen in city 
piped water. Podolinsky began to insist that only the highest qual
ity of water avatJable on a farm be used for stlrnng . 

The Stephens brothers. powerful. rugged. Aussie sheep and 
cattle grazters, had a sheep and cattle range outside the tiny hamlet 
of Enunaville 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, "so I went away for 
twelve years and when I had put a few dollars together sheep 
sheartng 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 r.ight away and talked to us as if we were his family." 

Outside the house, on legs w:lth rollers, stood a fifty-gallon cy
lindrtcal vat, already filled With water, enough to treat stxteen 
acres. Alex surveyed it With satisfactlon. turning the switch to set 
it in motion. "To begin With, I look to see. as in hand-stirring 1n a 
bucket, that the vortex which starts at the rtm is even. Then I 
break it and make a real chaos; that's what we want; but I start 
With the rtm. There! It's finally reversing. But not soon enough. It should switch over earlier." 

He paused to fiddle With a float mechanism, and the vortex 
changed direction more rapidly than before. As we watched the 
blades create the whirlpool. Alex was inspired: "'Ibere are certain 
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things beyond predictability. An important one is a vortex. All 
weather works in vortices, and that's why with weather 'fronts' 
man can tell you where the front is but can never know what's 
developing inside the front. Here we have something that is as 
tndependently new each time as it develops inside the vat. Math
ematicians have tried to get at the problem with equations. but 
with equations you can't come close to the life of the thing. Each 
of these stirring machines ls 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 lnto 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 
soil and coming up again through the plant. There is no better 
purification for water. Water that has gone through our soil 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 ls 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 elghteen-mesh 
sieve, stainless steel, through which the activated water passes 
betbre lt 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 lt bursts, 
you'll get fiber Urroughout your system.~ 

Ridlng 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 cany the new machine to any 
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part of the property to allow tracts to be sprayed imn1ediately 
following stirrtng . 

. , . ' "'Ibe most important thing of all.~ said Alex. Mis 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 
COIIle 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 
Brtsbane 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 biodynamtcs, and Alex 
was anxious to see what one or two sprayings of the 500 were 
doing to the sugar cane soil. 

.. 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 wt th 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 Victoria Desert. It was one of the most exhila-
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rating experlences of my life as far as nature ls concerned. Never 
have I seen so large a stretch of country anywhere on earth that 
is so tot.ally 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 ls over
grown with a great variety of vegetation. and nowhere, for hun
dreds of miles. did I see a single sick plant. It was a wonder to 
behold thousands of lush plants growing with almost no rainfall 
at all, even in the hot Aprll wind. It was a marvelous lesson on 
how nature can adapt, just as it has done in the Tundra, which, 
though nearly always frozen, supports copious vegetation of an
other kind." 

Alex paused as we crossed the Burdekin River, then continued: 
"Yet the population is Utile over one million, with the bulk of it in 
the cltv of Perth. The farms in that dry country are enormous, ten 
thous8.nd acres each. and more. Two thousand acres in Western 
Australia ls a tiny property. Tue roads are arrow-straight, and 
very, very good, easily the best in Australia. You can go for miles 
on them at a hundred miles an hour before you find a village. 
There's one man who grows sixty thousand acres of wheat alone! 
Tue biggest wheat grower on earth, they say. All that ten1tory. so 
different from the 'old country' where btodynamtcs 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. obltging him to deceler
ate again. "'The 500 must be put on quickly so the plants can get 
their roots right down to fin1sh 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 
timing because they have to catch the rain. 90 percent of the bit 
of rain they get. about 1 O 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 own 500; they haven't enough suitable cattle for 
manure. They have some horns which they send east to us. It'll 
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be a few years before they get enough experience. When I was out 
there for the first time in the fall of last year, I gave the longest 
lecture I've ever gtven, eleven hours in a single day to fanners 
who crune 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 miles of 
fannland with all kinds of crops. They'd all seen the film and 
many of them had written to mevta the broadcasting company. It 
was nearly midnight when I finished." 

As we approached Ayr, in the heart of the cane country. Alex 
complained of the smell of chemical spray on the fields we were 
passing. lhe worst is at Toowoomba. west of Brtsbane. 600 miles 
south of here," he said, his lips curling into a grtn1ace. !hey 
spray there so much they have had to build anti-erosion furrows! 
They spray all week now with something like MAgent Orange," and 
worse. You have to make sure your car is tightly shut. It kills 
evezythtng 1n sight." 

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. 

MBarry has three brothers," said Alex with a twisted smile. "1\vo 
of them are sugar growers Uke himself, who are just beginning in 
biodynrunics. The third is a salesman for an agrtcultural chemi
cal company: so there·s something of a rift in the family, as you 
might suspect." 

Over a bowl of soup in an undecorated second-floor kitchen, 
Barry described the pressure being exerted by the agrtcultural 
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 soil, 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 rtght 
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 with young cane plants as an extra-income crop, so 
long as enough space ls 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 biodynamlcally. 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' 
com!ng 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-flow side 
oflt. As Igo along now, my soil, which ls any farmer's real capital, 
his money in the bank, so to speak. is going to increase in quality 
and therefore in value. 

"My raising vegetables. which I've never done before, never even 
thought of before encountering BD, is helping to improve my land 
while it adds substantially to my net income. BD promises to 
make my land so much more richly productive, my crops so much 
healthier. and to relieve me completely of all that terrible pres
sure." Looking out over the swaying sea of green he sighed with 
satisfaction: "It's truly economical in every agricultural sense of 
the word!" 

Barry's brother Kevin walked over to join us, so much taller. 
thinner, and darker than his squat brother, with luminous. fey 
eyes set in an 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:iiy 
other way makes no sense. When I saw the ABC film I was amazed 
and though I couldn't really understand what was going on, Isa...: 
that the main point was 1ts 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 of 500 and 501, healthy plants, animals and 
humans are being regenerated throughout Australia. Thanks to 
Alex Podolinsky and his thirty years of effort in applying Steiner's 
teachings, Australian biodynamlc farmers are producing healthy 
crops. which can be sold at a profit. and 1n addition they are 
increasing their capital: soil. 

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-whJte gravel. taken from an Australian farm on whJch it 
extended from one half an inch below the surface down as far as 
one could easily probe. In the other, was Iich brown fertile loam 
to which the infertile clay-like matelial had been converted, down 
to a depth of twelve to fourteen inches, in only three years of BD 
spraying. Shown to Amelican 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 
of land-an amount considered by the first settlers to be adequate 
for the support and survival of two farm families. The whole ~dry
land farmtngtt expanse lying west of a former 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 Kirschenmarm, 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 science and theology. was a feature article 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: "'Hts 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
Sa.int Paul in 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 of land a mile or so 
from Windsor. It was being set. Uke a bunker. into the side of a 
hill by Ktrscherunarm, 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-condttlonally cool 
in summer, the house is heated muffin-warm by a single small 
wood stove in winter. though when a snowstorm 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 Mwell, .. 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-
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lished by the Rodale Press in Emmaus. Pennsylvania, Fred 
launched into the story of how he developed the largest biody
namic farm in the United States, growing wheat, buckwheat, rye, 
millet, oats, and sunflowers. It all happened, he expla1ned, 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 tn Marquette, Nebraska, and cornmttted to 
a farming career, had felt, after four years of soil-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 soil. 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 agricul
ture, and, he hoped, launch his MMinistry of the Soil." 

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. 

MWhen I ftnally read the book," said Fred, "it seemed to me that 
tt contained powerful mater1al. But at the time I really couldn't 
fathom what Steiner was talk:ing about. It was completely above 
my head. So I just filed lt away In my memory drum, saying to 
myself that perhaps one day I'd get back to it." 

The other important student in Fred's llfe 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
riding 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 in Milton, while Janet taught 
drama and theater arts. 

Each summer the Kirschenmanns spent their vacations back 
in North Dakota helping Fred's father, Theodore. by then in his 
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seventies, with the harvest on his Windsor acreage and on the 
older "home farmM thirty miles distant at Streeter. including six 
hundred acres of short-grass pra1r1e 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: Mlt 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 detertorattng 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 agn
cultural heritage begun a generation earlier by their German fore
bears. immigrants. like many farmers in that area of North Da
kota, from distant Mother Russia. 

Partly inspired by the elder Ktrschenmann'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." Tuey 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 soil 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 
niore 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 fertility 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 gratn 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, if not better than expensive chemical programs." 

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

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

For the cereals, the competition was overwhelming. "We hadn't 
realized," said Fred, "that the first year we'd been plain lucky. We 
had an unseasonably wann sprtngjust like 1987. Temperatures 
rose in late March and early April into the upper eighties and low 
nineties. TI1is anomalous hot weather was accompanied by a 
rash of thunderstorms with myrtad bolts of lightning that some
how enhanced nitrogen supplies in the soil. The conditions were 
exactly rtght for us to get onto the land before planting and root
ing out the weeds wt th 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. !here were 
plenty of ·we told you so' remarks by our neighbors who had 
warned us that organic agrtculture 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 laundcy 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. 

"'Ibat 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. 

"Tills way," said Kirschenmann, "we wait later and later in suc
cessive years to catch another batch of weeds before sowing a 
grain crop and kill them as they are coming up with an imple
ment called a rod weeder, a steel rod on the ground. turned by a 
chain in the opposite direction to the machine's travel. which 
yanks weeds out by their roots and spreads them on the surface 
to die 1n the hot sun, to nourish, not deplete the soil." 

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. 
"111e worms just multiplied tremendously in our organic fields. 
There were so many they hung off the tines of my chisel-plow 
diggers whenever they lifted out of the ground." His eyes sparkled, 
the11 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 son. Chemicals had been ruining it. The pity 
is that It was all completely unnecessruy. A sane organic pro
gram would have required no chemicals at all. When Alex 
Podoltnsky visited our North Dakota Natural Fanners group in 
1984, after touring the countryside he told us that if an Austra
lian farmer had suddenly woken up on this kind of land he"d 
think he'd died and gone to heaven!" 

North Dakota, like other farm states all over the country, ls 
now on the threshold of having to pay the high prtce for its "free 
ride" with chemicals, the binge ifs been on, in terms of soil con
tamination. But there are a few new straws in the wind. Last 
year, South Dakota passed a law requiring 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 sotrrces 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 will be in the offing. The biggest of all ts the 
one to be met on the question of depleted soils. niat 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 farmers simply will 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 farmers 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 ts cut back on their chemical inputs. claim
ing that if they try to do so, they'll see their ytelds 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
p:Coductlon 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. it is economically puzzling why farmers constantly faced 
with bankruptcy do not convert to organic or BD agriculture. The 
main stunibUng block appears to be fear of a single year's failure, 
for which the banks could rapidly foreclose. 

"I've talked to nearly a thousand farmers in these prairie states. H 

said Fred, Hand not a single one of them told me: 'Chemicals are 
terrific, just the thing we need for farming in the future.· What 
they told me almost to a man is that in their guts and hearts they 
know something is fearfully wrong about the way they've been 
advised to operate their farms. But they shrug helplessly, or 
stare at the ground and ask what they can do. which is nothing. 
Then they say sadly: That's how it ts. 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" it used to, with anhydrous ammonia, a gas 
knifed into the ground under pressure from a large tank, that 
initially, over the first three years. creates what Fred 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 admiring 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," 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 
farmers are loath to adopt new measures of rotational cropping 
that require a process of "re-thinking." lhe Herculean task," 
said Fred, "is one ofundennining 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 tox1ns appear1ng each year, ln 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 farmers, served free coffee, doughnuts, Danish past
ries and crullers. are briefed in detail by chemical company rep
resentatives about promising new poisons. The system is similar 
to the one in which 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. 

Fllpplng 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 of MITs 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 
available. 

Fred waved the article: "How naive and totally stupid can the 
Thurows of this world get?- Of course that's been the policy for 
forty years, ever since ltwas made in a Washington, D.C. office by 
the Committee for Economic Development to get two million farm
ers off the land and into industrial seIVitude. But, as Wendell 
Berry ln his book The Unsettling of America: Culture and Agricul-
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tu.re. 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
sil-fuel energy, and concomitant inputs, spent or misspent for 
agriculture. That was the policy!M 

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 agr1-business MGet Big or Get OutM philosophies of city 
economists, are exactly the ones with no concept of ~land stew
ardship" or concern for soil care. On the other hand many of the 
smaller farmers now bankrupted. or forced to sell, owned fanns 
that were models of soil conseivation, all of which have been or 
are being destroyed by the deliberately developed big proprietors. 

As we set forth in Fred's battered car to tour his BO farm, we 
passed what seemed to be strange Martilleiy piecesM in a nearby 
field of knee-high sunflowers: special McannonsM 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 k1l1 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 Kirschenmann 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 in 
the 1950s after two years of incessant rain had filled the sloughs 
to the brim. Finding the climate to their lilting, 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. 

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

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

Up a rise on the other side of the slough Fred stopped the car 
and pointed to a field of wheat. "I don't normally like 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 lt wot1ld be difficult for any of us to get good germination. 
Nevertheless, as you can see. my wheat seeds all sprouted and 
the plants are now nearly three feet tall." 

A mile around two sides of a quarter section to where a neigh
bor had sown his own wheat at the same time as had 
Kirschenmann, some stands of varying height were barely head
ing out, others had no grain development at all. Mlt'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 running 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 quallty 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 mil11ons 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 
Podollnsky. We turn out our cattle to munch on one portion oflt 
for twenty to thirty days. then transfer them to another portion to 
allow the first to regain its nonnal height. Bison. which never 
read any books on pasture management, followed this same prac-
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tice. naturally moving from one unfenced range to another, never 
overgrazing any of their God-given territory." 

At the top of a nearby slope was a hundred-head herd of cattle. 
basically Theodore's Angus-Hereford cross to which Fred has 
added genes from Tarantais bulls. a French upland breed known 
for its cold weather resisting stamina and the excellent mother
ing instincts of Its females. Each year they drop some eighty 
feeder calves. sold when they reach 650 to 700 pounds. a few 
heifers 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 ofbiodynamic farming when injected with the preps. 

Jn the farmyard to one side of Fred's parents' house was a half
acre feedlot. the herd's winter quarters: two sheds with open
sided fronts allow the animals shelter during bitterly cold nights 
or sudden savage blizzards. Amassed in the lot were seven to 
eight hrmdred 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-half feet high and twenty 
feet long. Each year Kirschenmann. using the same loader, turns 
the organic matter upside down and inside out to allow it to com
post before preparing it and spreading it on 250 to 300 acres of 
his clover-fallow land. 

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

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

In 1979. well on his way to solving most conversion problems 
through "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 Marcolla, 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 normally find on grocery shelves. 

To assure that the products he was wholesaling were in fact of 
authentic quality, Marcolla organized Farm Verified Organic (FVO}, 
a program defining and guaranteeing clearly stated organic stan-
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dards. 
When Marcolla visited the Klrschenmann'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 smile, 
"I had no notion at all of markets anywhere that were willing to 
pay premiums. I'd begun in organics primarily because of my 
concern for our nation's soils. When Marcolla told me he was 1n 
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-proteln 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 is?" Marcolla 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 Kirschenmann 
experienced a deja vu. 

Fred asked what he should do to take steps to becoming not 
just an ordinruy organic. but a biodynamic, farmer. 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 1n Kimberton. Pennsyl
vania. Then call your midwestem neighbor Bob Steffan for help 
with speciflcs." 

Bob Steffan, born and raised on a farm in a regton 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 inability" to speak good Engl!sh 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 I 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 

1 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 
biodynamtc United States. But when Ffeiffer and Father Flanagan 
both died I felt pretty much alone. Then I heard of Podolinsky's 
life-work in A11stralia. 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 ofbiodynamics to spread 
throughout America with either speed or acclaim it achieved 1n 
Australia." 

Despite these nlisgivings, 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
namtc 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 vtsit Dennis Montgomery, a young farmer 
near Carrington, south of the Fort Totten Indian Reseivation, who 
had a stirring machine gifted to him by Marcolla. 

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

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

Steffan then built for Kirschenmann 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 like a futurtstic racing car called a "Kirschenmann Coupe, .. 
made by an unrelated member of the Russian-Gemian clan, in
stalling on tt 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 chaDS (right! 
obtained by Klnichenmann with 
the automatic stining n1achlne 
designed for him by Bib Steffen of 
Nebraska. (Photo by Fred 
Kirschenmann} 

It Can Be Done 

"' \ 
Fred Klrschenman11 ln North Dakota preparing to tra11sfer 150 gallons ol BD 500 fro1n 
his stirring machine to a special spraying machine. 
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ery drove from Carrington to show him how to stir the 500 and 
the 50 1 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 tts 
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 stirr1ng 
machine with those huge barrels from Streeter to the Windsor 
fann and back, people are sure we have a new still to make our 
own booze. And right up to this day several neighbors think my 
BD sprays are no more than witches brews! I let 'em kid me all 
they want because when. before we began, Marcolla told me I 
could get $4 a bushel for biodynamic wheat instead of the now 
depressed going rate of $2.60. I was perfectly willing to humor 
anyone who considered my stirring and spraying to be so crazy. 
Now that we see what the method is doing for the land, I have 
great respect for those who prescribed it. even if it's difficult to 
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rationally expla1n." 
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, lt wouldn't 
produce as dramatic a change on our soils, wWch had been in an 

Fred Kirschenmann ln a three-wht>elt>.d "Kirschenmann Coupe" (no relation), sprayiflA 
BO 500 frotn two twenty-five foot booms. Travt>-llng 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 sertously 
compacted soils of a'rerage 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 wt th products sold by the 
multi-level sales companies, such as Shaklee and Amway. but 
these are Ukely to have a detrimental effect on the capillary ac
tion of the soil. H 

Over the next three years Fred Kirschenmann gradually ex
tended the BD program to his wheat. oat. millet, and sunflower 
rotations while adding stlll another crop. rye. for which. as Marcella 
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 in 
two barrels. into which, during the last twenty minutes of each 
hour-long stirrtng. he mixes l l /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 committees in Congress. The in
stitute was set up during a governors' conference by seven 
midwestern states to pool their resources in an attempt to obtain 
federal funding for new approaches and methods tn 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 Approprtatlons. 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 
agrtculture 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 lnstltute's spending all that money on our 
travel. If our expertence 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 tt ts crystal clear to 
almost e\'eryone that agrtculture ts 1rl sertous trouble not only m 
the United States, but m many other countries of the world. It 
would be a terrible mistake to think that only a Utile tinkering 
can correct its ills. The system ts 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 informa
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 beWnd it, has given farmers the biased impression that 
it was the only viable agriculture available. Titls was patently 
false in that hundreds of small and large farmers 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 approprtated to relieve 
researchers from having continually to direct their efforts mainly 
to prove what the chemical companies. which supplied the !tons' 
share of funding in 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 agrtcul
tural research had fallen, Kirschenmann needed only to add how 
one land-grant college professor told Charles Walters Jr., editor 
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 hts blodynamic practice 
was making on any of the agrtcultural schools or their extension 
agents. 

MGood Lord, M he replied, MI haven't even raised the question 
with 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, Mgiven 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 child in swimming, horseback-riding, 
or mountaineering," 

Continuing this theme during dinner. Janet spoke of a Mmile
wide" gap separating the day-to-day concerns of farmers from 
those of city folk represented by the major1ty 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, MI wonder if that gap. so 
painfully felt by farmers. will ever be brtdged. To give you but one 
example, a Massachusetts congressman on a delegation to study 
farm problen1s 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 child, 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 
I get from my fam!ly and friends when I go back East. It's sad 
that all of them think agrtculture can be run like a factory. A lot 
of them see milk running out ofa tap. like 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 farming 
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;: 
nev-er thought of that. Perhaps we'd better delay till summer. 
Then, with 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 Impetial 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 a re
mote and inaccessible valley, surrounded by the highest Hima
layan peaks. 

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

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-\...:neral Sir Robert McCarriS<Jn, C.J.E., M.A.. 
M.D., D Sc., LL.ll,, F.RC.P .. B.A.0. (F'rom a bt1st 
by Lady Kennet) 

to McCarrtson to be the healthiest ever raised in his laboratory. 
They grew rapidly. never seemed to be ill. mated with enthusi
asm, and had healthy offsprtng. Autopsies showed nothing what
soever wrong with their organs. Tilroughout their Ufetimes 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. urt
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 
Hunzadiet. 

In a narrow sunlit valley, dominated by the snow-capped Hi
malayan peaks, they found a real-life Shangrt-la, inhabited by 
what they descrtbed 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 silk and por
celain hauled from China to be bartered for gold, ivory. and the 
spices of the great subcontinent. 

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

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

Five hundred feet above the murky rushing waters of the Hunza 
river-which threads through the whole valley-stands the town 
ofBaltit. dominated by an old Fort, built 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 smile enchantingly, mustachioed gallants shout greetings 
in Burushaski. a native tongue of unknown origin. 

H unzakuts. as the natives choose to call themselves. differ from 
other races living in that distant comer of the world, With bronzed 
but Caucasian features, like southern Europeans. they love to 
boast that they descend from three foot-soldiers of the Macedonian 
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 Ismaili 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 crtpples. Wounds are said to heal with 
remarkable speed, seldom becoming infected if rubbed With the 
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local soil, rtch ln mlnerals, 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 aprtcot 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 descrtbed 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 wtth all kinds of 
degeneratl\·e 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 Hunz.akut 
is always accompanied by a melodious tune which invites him to 
hum and to dance. The sound of flute and drum ls everywhere 
carried on the air. drtfting up to the perennially nourishing gla
ciers. 

Unanimously descrtbed as having ~rosy complexions. good fea
tures, and lovely eyes," the women of Hunza are treated as true 
partners in life, both at home and ln the fields. Sllm 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 thelr en
during 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. Wlthout benefit of transit or the
odolite, the channels go through tunnels, over aqueducts and 
even hang from the side of cliffs 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: millions 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 manurtng, 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 drtven 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 anticipating when and which of the animals ls about to 
drop. On mountainsides. children scour the fields to gamer every 
last blade of grass for compost. every last errant speck of goat or 
sheep manure. Like their Chinese neighbors, the Hunza.kuts save 
their own manure 1n special underground vats. clear of any 
contamtnatable streams. there to be seasoned for a good six 
months. Everything that once had Ufe is given new to life through 
loving hands. 

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

Carefully cultivated strips 
of land In Hunz.a, every 
stone of the walls hand 
laid. Raka peak. one of the 
htgbest In the Fllmalayas. 
In the background. 

Each farmer saves what's necessary for the next year's crops. or 
barters with h1s neighbor. No Hunzakut owns more than five acres. 
and many families have dMded up their ownership into tiny lots. 
sometimes 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, with no other instruments than a plck of ibex horn and 
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a wooden plow drawn by bullock or yak. Plowing ts necessary to 
aerate the roots of the plants which would otherwise suffer par
tial asphyxiation. But the Hunz.akut 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 soil ts 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 is stopped by maneuvering the 
requisite stones. Were overflows or run-offs allowed to develop 
they fear a leachtng of the nutrients would end in an Unbalance of 
elements. causing crop disease and brtnglng 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. wtth 
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 
Hunzalruts. The real secret appears to Ue in the same mtneral
rich glacial water that fertilizes their fields. brought to the vil
lages in canals for domestic use. Cool and inviting, it ts called 
• ·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 Amerlcan traveler and adventurer, first to 
scientifically analyze th~ •glactal milk," says the Hunza minerals 
go into the soil in a lloidal stat , which is 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 ultramlcroscope. cany a resultant electric 
charge. generally of the same stgn for all the particles. usually 
negative. and it ts their colloidal state that enables the human 
body membranes directly to absorb essential mineral elements 
without their having ftrsl 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' ~g1ac1al 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 ls the explanation for how they can be so strong, 
so energetic. so unneurotlc. and have such powers of endurance, 

Harsh Hum.a country and a few of its aged residents. Good health at over a hundred 
years of age Is common amoag the Humalcuts. (Courtesy ACll!S U.5.A) 

both physical and sexual. on such a spartan diel He believes it ls 
why they always look content, why their gait is springy and full of 
vitality. why they look forty when they are seventy. why the men 
can sire children 1n their nineties, and why they can walk to GUgtt, 
sixty miles away, over the grtmmest terrain. transact their busi
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 ltv1ng 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 elimination 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 lmmedJately created for carrying these findings into ac
tual practice. "It didn't." be complains, "even produce a tiny apple 
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 
time to the question of mere health. ~ 

In 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 Hunza.kut phenomenon. He might 
as well have dropped a pebble in the Hunza River. 

Now the Pakistani army has built a military 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 
ddnks, NPK, and the inevitable pesticides to raise the specter of 
disease and early death. Shangri-La 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 planet A sample of Hunza 
water, recently brought back by a young Amedcan 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 life-giving qualities. but vindi
cate Steiner's clairvoyant vision of the function of the vortex and 
of the inteiventng chaos in the life-giving stlning of hls bJody
namic preps. designed to revitalize a dying soil. 



Chapter 9 

' 

~ VORTEX OF LIFE''' 

·T· So strange and mysterious are the proper-
ties of water. just ordinary tap water, that anything new about its 
behavior has become a landmark ln 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 1n 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 Mfluid 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 falher of fluld dynanth:s, and G. Patrick Flanagan at J-h1yck 
Research Laboratories in Staniford. Connecticut. In June, 1963. l>r. Coanda was the 
sclcnttst who discovered that the secret of Jong life was in the structure of water. }le told 
Patrick: "'We aIT what we drink." [Photo by G. Harry Stine) 

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

By carefully timing the 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 
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human life. Before return.tng to h1s native country to become presi
dent of the Rumanian Academy of Sciences, Coanda entrusted 
h1s water r~Q a young collaborator at the Huyck laborato
ries. • a prodigy who. at only seventeen. bad been 
liste f'i:ife 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 wtth a system to make Hunza water available 
anywhere in the world." 

Flanagan. a short man of forty. with a closely clipped mous
tache. h1s head as razed as Kojak's or Yul Brynner's , met us in a 
small motel next to the tiny Sedona airport atop a mesa in the 
mountains of central Artzona. 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 in 
his khaki clothes from the Banana Republic, "only to discover it 
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 wtth 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 claims, from an equally adventurous past, 
an expert on the structure, function, and properties of crystals. 
Like her husband. Gael received the degree of Doctor of Medicine 
from the The Open international 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 in the coils of the twisting Oak Creek Canyon. sur
rounded by gnarled terra cotta peaks against a sky so blue its 
energy is 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 tellurtc 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 
soil, and descrtbe experiencing visions. telepathic communica
tion.past-life regressions. precognitions, UFO sightings. enhanced 
automatic wrttlng. spirttual healing, and other psychic phenom 
ena, especially during the period of the full moon. 

Two of the vortices are said to be magnetic. the third electric. 
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and the fourth electromagnetic. The electric vortex. being charged 
with yWlg or male energy. ls 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 ts credited wtth balancing both body 
and spirtt. 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 spirttual visions to impressions of what may 
have taken place in the canyons long centuries ago, especially 
visions of refugees from what they believe to be the cataclysmic 
destruction of Churchward's legendary pacific continent of 
Lemuna, 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 burled 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 hill 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 wtth the secret 
of the Hunza water and its relation to the stirred BD 500, a field 
in 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 ls, 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 in 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 is 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, requiring the least amount of energy to maintaJn 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 ts composed of 
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a small number of liquid crystals and a very large number of 
chaotically random molecules. "In theory, l1quld water. even when 
boiling, has m1croscoplcally tiny ·icebergs· of crystalline water 
within lt, liquid crystals that retain thelr set structure. whereas 
the rest of the water ls all randomly oriented, vibrating vigor
ously. Cooling water automatically creates more of the crystals 
until nearly the whole mass becomes crystalline tee." 

The point he wished to make was that when a llv1ng organtsm. 
such as a plant or an an.tmal. takes in water it structures lt into a 
composttton with a high percentage of octagonal liquid crystals 
and very low percentage of unorganized molecules. This. said 
F1anagan. 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 
Uvtng systems. they retain this charge by being protected by a 
coating of such materials as gelatin, albumin. or collagen." 

To illustrate hls meaning with an analogy, Flanagan explained 
that similar colloids, not found in nature. are artlftcially manu
factured by the detergent industry. These. we learned. have two 
poles, one lyophilic (Uking water). the other lipopbillc (Uklng oil). 
the latter on the inside facing the colloid, the former on the out
side facing the fluid ln which the colloid ts 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 ls 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 T1betan_£hys1-
ctans who applied tt to make tal affect water potions for 
their patients. If poured on eat. mung-bean 50.l' alfalfa.._ or 
radish seeds. the· w: ces more 
us . and sprouts much larger and tas.tu:ii;..u:1.a.t:1~>lllm!t 
But wllere. "ll'fariagan asked himse , did the crystals get the 

energy wt th whlch to affect the surface tension of water? It seemed 
to hlm they must be ·resonators of cosmic energy Im.pulses gen-
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erated by super-novas. and other deep-space iniluences." To de
tect such forces be basically thought to be gravitational 1n nature 
he constructed a device to pick up cosmic gravitational waves. 
These he converted and amplifled so as to be recorded on a chart 
recorder, heard through a loud-speaker. or displayed on an oscil
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 Ught source has a much lower 
one of 68. and is 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 in tome, but in colloidal form- meaning that the minute 
mineralized particles. though microscopically small, do not dis
solve in the water. as salt does. to become tonic sodium and ionic 
chlorine, but rema:ln in suspension as tiny electrtcally-negattvely
cbarged and therefore self-repelling stable particles. 

Pure water melting from the glaciers Jn the mountains of 
Hunzaland, Flanagan realized. would be devoid of minerals. But 
pressure from the millions of tons of tee-enough to grind to pow
der four inches of surface every century- would scrape and carry 
minerals to the valley at great speed to spurt into the nuUahs or 
vert.1ginous torrents. And such ts the peculiar nature of water. 

Patrfck Flanagan In his forties in 1988 Y.1th his vortex machine In Sedona, Artl.ona. 
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I.Ital eru:h wnc Its speed Ill doubled. ll ~ c:any Slxty·four more 
wnes the amount of matter In su.spenskm. In the fa.st ru.dlalts. 
water thlrknis up with sediment. 

"1hls collokl matter~ 90 lmportB.llt. ·said Flanagan. "that 
I pursued the Idea that tt was the$e stable collotdal minerals that 
gave the Himza water Its special slJ'UCture. • 

For years Flanagan t.rted without auc<:e88 to dupllcal.e I.be col 
lolda1 mlnaals In bis laboratorv. ·t t:I1ed all kinda. many of them 
clays. Bur none bad sufllelmt ~lcct.rtcal charge to !owe; lhe sur 
face tcnS!Dn of water down to the stxty-elgbl Ogurc characterlstlc 
ofRurua=r· 

Flanagan next dlllco\.-cred !hat the mlnUal patUcic6 tn Hurua 
water had a fatty or oily ~add around lbern . dertved. he 
assumed. from old strata l.htough whkh they bad U1l\'Cled. wbJcb.. 
1n his ~ bad ID be made up of pcutfted f'ottStS or 5(Jl'llcthtng 
equally andmL What was necesS?')'. he saw. "-as t0 llnd a way 
ID make the non-soluble ntlncrals coUotdal by anl.fldally puctlng 
an clcctr1c: charge on lhcm. 

It i1asbed t0 btm I.bat auch a charge oouJd be producccl In the 
Bunza water by a ronex. or wblr1pool. SU<"h as cxl.Sl by the hun· 
drcds In the fast-ftowtnggladal IDtl'Cnts. an Idea he bad CJ<tracted.. 
as had Podol.tnskv. from Theodore Schwenlt"s SensUWe Chaos. 
Therein he learned I.bat all flowing water. though lt appears ID be 
unlfimn. ls actually dMded Into cxtcnS!Ve lnnf!r surfaces. or lay· 
Cl'S. iruMng agalnSt one ano~. Atty obstruction will cause theec 
l<UlCr surfaces to flow at different rates of speed and form spirals 
or \'Ortlccs, which separate from the rcsl of the ftutd and generate 
elect.rte currcru. In Oowtng rlll!I. brooks. streams. and rh-en;. lllll· 
IJons or vort1ccs form when waler rushes o~r or against stones 
and other abstrucuons ll was 01e vortex. Fll1J\11ga11 rcllllzed. that 
could put an electric charge on the particles or matter suspended 
1n the water and thUll render them ·oouo1dal. • eacb Uny clement 
fi:lrcc:d t.o be distinct. rq>ellcd from Its nelgltbor by a s(m!lar charge. 
If he could flnd a way ID duplicate lhls charg!Jl8 of lhc mJcro
scople matter, be might produoe an clfcctlvc facsimile of the Hunza 
water. 

From cardi.tl obsen-auon. f'1ana&an found that vortices baYC a 
special cadence of their own. They slu1nk In dinmeter and extend 
1n lcngm at one moment. then expand In dtamcu:r and contract 
Ill lrngrh at Ole next.. conUnutng lhJs 09dllation In a pertodlc 
manner just lllce a pendulum or the lll81nsprtng of a watch. 

To easily '"kW the separate partS of a \'Orlex. Flanagan added a 
llttle gtycedn ID thr water aJld poured It tnto a clear cyllndrlCally
shaped vesscl-slmllar to, bul much smaller than. the BO 600 
sttrrtng •'lll" with a hole bored l.htough the bottom from wblch 

the water BnM'gCS tn vortJoal fonn. When the shape of the con
tainer Is a11ercd. the cl05Cr Its curvature eotneli to the Ideal for 
sus1a1n1ng a vortex. the smaller IS the bole required. The perfect 
container. Flanagan found. was an egg·shaped clllpSOld whose 
length to-width ratio was 1 :,'2, 

If a few drops or food colortng are added. the wbole vortex ap
pears t0 oome alive. Not only can Its rbytbmtc pulsation be ob
SCJVed. but layers or lniemal format!\.~ surfaces can be seen spin
ning much more rapidly than extern.al ones. which tbrmscl•'CS 
form cork:sci cw pa items remJnJacent of the spirals Inside conch 
sbclls or on the surface of various Afncan anlclopc horns. an of 
which arc built to scale on lhc basts of the Fibonacci senes: 
1.2.3.5.8.l l... 

In the \'Ort1cal Bows of water. says f'lana.l:an. 1'C5lde lbc ~ 
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of Us grca1 scnsltlvtty ta cosmJc fortt and Its power as a bearer of 
fonnaliw: 1Mng pn)Cesses. 

"When you read ~~lrll'oll·ncicClkl.:·•e •P "'~"*· -said f'lanagan. •you rcallz.e 
the organs of evclf lM.ng t.hlni; arc pans of frozen '-ortlces. 
Schwenk gh"eS example after example of \'Ortcxlal 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. 
This accords wUh anc:Jenl VcdlC texts wnttcn mJllcnnla ago In the 
lndlan subconttncnl that lndtca•c the shape of the Unh-crse as 
d!Jpso1dal •• 

In a monwncntal tcn»'Olume "-"Ork. Wcwt" Theory: Discovery of 
!he Cause ofGrrwfml:lon.. published ln 1943. T .J,J. Sec. an AmcI1 
can professor of mathematles wbo In lhe 1930s was In charge of 
the lWC!lcy'-s:lx lnCh Equatortal TelcllCXlpe at the U.S. Na"a.I Ob
servatory In Washington, O.C .. showed that the entlrc physical 
urm~ rcvol\'CS around a gcomctttc llgure. known as a rcctan
gutar hyperbola. wblcb also ctcOnes the CUl''C of a water voncx.. 
Tbts bask: run-c. says Flanagan. was ~'Cl"ed by See to repre
sent many phenomena. Including the lm-crsc-square law of 
electromagnet.ks: the laws of magl'ICUSOl. gra\1ty. and planetary 
motion: the temperature of lhc sun at any gl\-"CD point from the 
ccnti:r outward; and most Important to the subject at hand
lhc surf.ace to ''Olwne rclaUonshlps and the structw1ng forces 
blndlng all maucr 

When W!lltchn Reich. once considered by Slglnund Freud Ills 
most br1D1anl dlsdple. nC\"Crthelcss broke wUh the psychoana
lytic =m to m."\ke his momentous dl3cm'CJY of a Ufc·cn· 
ugy. ·orgonc." related by some to Steiner's "chemtcal ether." be 
found It to be made of Kretselurellc. or splra.I waves. In h1s book 
Cosmic Superimposition Reich dcscrU:le8 Ute orcauon of matter 
from the throat of cosmic vortices. such as nebulae. 

In his laboratory, Flallllgan demonst.rat.cs U1e cosmic proper· 
des of a vortex. Closer c:.umJnaUon eertlv m-eats that the dreu· 
lat1ng water exactly follows lhe laws of planetary motion around 
the sun. such t.haL tn Its laws or mo\/Clllenl. the vortex Is a mln· 
lature copy oftbc solar system. and. on a larger scale. Is reflected. 
In the great stellar nebulae, rui Rclch already showed In Cosmk 
SuperimpoSiIJDn. 

Scbwcnk polrltcd to olhcr propcrtJes of the vortex. SUJ!&CStlng 
cosmic conncalOns. One such connection can be rcvealrd by af. 
1lxlng a polnti:r. l!ke a compass needle. <0 a WOOd chip. As It ctrcl.es. 
the potntcr always points In the direction In wbJ.cb ll was adgl
oally alrood when the chip bit the wairr. Uke the compass needle. 
1t1smm1anrtydtrccted to a single point In lnftnuc space.Accord· 
tng ID Sch-mt. this ls a cJea.r lndlai•ion of bow a \'Ortex 1$ on-
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ented as !flt were held tn place by mysterious cosmJc thtQds. 

Fascinated by Koliskti• cxpcrtments. which showed changes 
produced In crystallltacion of mineral sall.!. by pL'lnetary transits. 
F1an'l&"n rcallzed the same cosmic energies could be captured In 
water undergoing turbuk:nt chaotic movement or vortical Dow. 
and-most lmponant -that lhe5e energies would remain Jn the 
"''ater after the flow ceased unUl the water was again agitated 
violently enough to disrupt them 

When the velocity of a vonex Increases. the diameter of I LS throat 
gets smaller, In a perfect von.ex. as lhe diameter approaches zero. 
the velocity approaches lnftnlty BccaU5e lnftmte ve!Odty In the 
pbyslCal tum'Cl'SC ts lmposslble. somethl.ng bas to gtve. In the 
case of water. Its mo1=lles begin to dlsoodale Into vapor. rdcas
~ electr1c cbarge. And here comes the ftr..t clue to what could be 
so myster1ously charglng the wtth electrlc en
ergy 

What happens. r1anapn explained. IS lbat the hydrogen bonds 
of water molecules subjected to !lucb stress arc· stretched 1Jkc 
rubber bands; at which point I.bey absorb planetary forces. wblcb. 
as the molecule snaps back uito shape arc relalned and energize 
the molecule. Tbl5 goes a lon!l way towards explalnlng Steiner's 
and Kl>Usla»s planetary forces energU:lng the BD preps. 

To ftnd out Just how much charge ts generated by a vortex four 
lnebcs In diameter, Flanagan lowered a thin spedally shielded 
wtn: elcccrodc Into the center oflts vorucal throat. being careful 
not lo a1law the Wire lo touch the waler. By means of another 
e:lectrode touchlng the water he was able. when lbc vonex '"'8S 
moving at approximately one thousand revolutions per minute. 
to record a charge or more than ten Ulousand volt.I emitted irom 
Its swirling water: qulte a boost from the cosmos. 

A!J for the tc.llurtc forces that affect the BO preps wblle they are 
burled. In lhe 19308 an Intrepid Ocnnan physicist Paul E. Dobler. 
showed that water movtng to conslrlcted undergJOund passages 
radiates energy tn what was then called an X ·band of the electro
magnetic spectrum. X because nobody lhen had the spectromet
ric equipment 10 dJJTcrcntlate MY !llgn41 In this pan of I.be Jnita
red band of radlatlon. A!J set forth In lbe llrst of two books-most 
copies of which were destroyed by lbe Nazis-Dobler was able to 
demonstrate rn}'Stet1oU5 earth rays. such as arc sald to cad.late 
from Lbe Sedona vorUccs. by USlng a ~ poUsbcd cnamdcd 
aluminum plate loscnbed with the words Unterlrdische 
\l.ttssemder, or 'Underground Watercourse. -

Comblncd With X-ray film and pocRllOncd on the surface of the 
ground where a ~'rln of water wu known ID be llowtng. the lllm 
became exposed to earth rays via Lhc aluminum. and when de-
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•-eloped ga"e a clear picture r U1e words "Underground Water 
course.· Ph}-stclsts repeated • . but were so 
perplexed by the results Utey rejected them bee'&usc -physics ree
ognlZles no such rad.la don.· 

Continuing lO work on the problem of ,-ortJcc$. Flanagan found 
that ihe ,'CS5e] besl suited to contain a '°Ortcx was one designed 
as a mathematln!I complement to See's ~ · a 
cype of elllpsold. His device. called a 
was put to v.-ork In 1983 to create .... ha as a 
)lerlcct von.u. • allowing newly formed colloids oonta1ning all the 
tngl'UlJcnts found Jn both l:nmlan mot.ber"s milk and In fresh fruits 
and ben1c&. t0 be fed Into the •-oncx. where they became sub
jeclftl to lOrccs be says arc creatable In no ot.hcr WB)'. Thc5c forces 
lower the surface tension or water ucatcd wt th I.he colloidal mlx
all the way down to a.n all Umc low of 26 dyncs per ccnttmcter. 
the same as for el.byl alcohol. 

·eut 'fBY low tcnsJons arc not neccssartly good.- be cxplaJned. 
-in that when they get too low. they arc far from cqulllbrtum.. 
Over a period of Ume they lose energy and ra-ert to wattt with a 
nonnaJ smfacc tension. We round that If v.'C produc:c(I a water 
with a 1rns1nn o! 3&-lowcr than the 45 created by •11sh1ng-ma 
chine dcu~rgcntll-lt has a 11l8billty that could last for years. per
haps as long as a century • 

Flanagan based hlS alaieJncnt on the fact that colloidal chem
ISl:Jy bas dlscavered that large-sized roll.olds tend to "bounce 
around" and lose their clectrtc charge, but uny ones rcuun a 
charge. called a Zefa·potcnUal, tbal ts optlmally long-lastlnl(. 

Thomas Riddick. a plOnccr collOld chemist who formed bis own 
Zeta-Meter company In New York. says that the zeta-potential IS 
a basl(' law of nature; tl plays a \1tal role In plant aod animal life 
to malni.atn a dlscretcness umong billions of drculaUng cells that 
nourish the organism. The whole human body IS made up of col
loids. and all 118 Dows arc based on electrtc attractlOns_ Blood 
cells ha\'C a protect!\~ ~ling of albumen. which keep& them 
charged. stable and unC03AUlated. ~'rong foods. says t1anagan. 
tend to deacroy the elcctr1c charges on yo1tr blood cells. which 
then coagulate and get slul!.ll)8h. C\enmally dying. But If you ~ 
able to take In hJgbJy charged colloids from fresh food-or from 
tfunza water-I.bey bdp enhance the overall ncgat:l"e clecb1c 
charge on the blood ce113. 

By adding one ounce of his newly made coUoldal mJ.xturc W1lb 
its 38 surface tcn510n t0 a gallon of dlsUllcd water, f'lanagan bas 
been able to create a product W1tb a surface tension of 55 to 65 
thal. be feds may ha•'C the same posiUve blologk:al dTCd.6 on ll»
tng organisms as does the Hunza water 

To find out. he allowed his thlrtcen·year·old bitch. ·wlSbes: a 
115-pound cross berwecn a St Bernard and a Great Dane. to 
dr1nk nothing but "1iunza" water Imbued with what be call.s bl.s 
·Crystal £ncrgy Concentrate.· Wllhln just three "''Ceks. the en
feebled dog. which p=-tously had to be llfkd 0\-er logs on the 
traJ1 tn the forest behllld the houae. was able to leap them by 
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bcrscl(. In Oblo. one of Flanagan"s Cr1cru16 jla\"C I.be treated water 
m a valuable thoroughbr~ stalllon so old he could only gel a lh-e 
foal once In three br~lnp. Soon after being pul on the water. 
the hor11e. whose coat went from dull to shiny. was Impregnating 
all hJs mares without a ml.SS. 01\'Cll lhc 8allle water. the mares 
also bad such easy blnh.s tba1 often lhe stable men -..'Ouk1 arrl\-e 
to llDd newborn foals on !Mir fccL lhou'lh no signs of labor had 
beca evident In their dams the prC\10us C\-enlng. Race barscs 
known a.s "hlttdus"-bccause their lungs are so weal< they emit 
blood from thclr nostrils a:. Ibey run-sbowed no nlOl"e bloodkl
tlng symptoms after a regime on Flanagan's '''atcr. 

More 1mpon:ant to tmmans, and cspeda11y to secretaries. au
thors.. and all Uiosc obliged to face a oompu ter i.ermtnaJ IOr hours 
on end. IS the dsk. according to spedalist John OtL of having 
thelJ' red blood oorpmlCles coagulate or dump Into aggregated 
masses the ~ call roulcawc. 11anagan videotapes. taken 
t:bmugb a mletoSCDpe In hJs laboratory. show such masses dls
aggngatlng In a matter of mlnules after lngC!itlOn ofhls water. 

Wb1le tbesc: extraordinary blOloglcal rtsull.$ are as yet no more 
man emplr1eal. strlet ·doublr-bUnd. tcSi.a not ha\llng yet been 
attempted. labora trials run tn Minnesota provl!(! lnconuo 
\"Ulibly wa ha& ama11ng &truct\lrlng propcnles. 
'"In th1s lnS e teat subject was neither animal nor h\I 
man. but plaJJl old cement or mlUd wl.lh other aggr-egates such 
as sand or gravel con" ti« MadC' wt th on:ll.nruy water. a blocl< of 
cemrnt tboroughlv dried. has a res1S1.anc:e. prior to cracking or 
sunderlng. of 81 UMI p 1 nds per 5<1uare l.Dch. Add only a~ 
fu1 of Flanagan's water to each gallon and a bal! of ordlnarywatcr 

\ 

tn the tntxer, and lbe same cement has a reslStancc of-tMQQ psJ 
In another t.rtal. c:alled a sl11mp tc.'lt-ba.aleall,)• a measure of 

content In partially Uquld cement It was found that U1e nor 
ma11y ·entrapped" air. which mak~s cement weaker. was only 30 
percent com~ to 70 percent wlth ordl.Oal)' water. Rmnark 
ably, the tttatcd cement oonr.alncd less water. With grcal.er pta&
ddty or Oow capacity IL ts al90 30 pm:ent llghler lhan lite un · 
created and. because much less add. less corroalve to steel cm 
bedded In ooncn:lc. It also docs not bum the llands and arms of 
oonstrud:lon workers wbo use It tn such jobs ai; atuoootng. 

f1anagan says the clccU1c chaigc on b1s coJlolds 18 so well pro 
tected they do nol become unstable e--cn tf Croz.en. bolled. e.1.11.0· 

da=i. mkrowa•-ed. Irradiated by gamma 'VS· or tmmcrscd 1n 
powerful cauon1c electrolytes. He found th!& 0111 after exposing 
them b> sudl lnJlucnc:cs, by measuring their electrlca.I chaigc In 
a U-shaped glass rube, a type of clectropbon:sls cell tn which 
coJ!o!ds If ~ed posltl\'Cly or neg:a.Uvcly. will mlgtatt to 

one oJ two poles. 
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Using thls Simple system. Ftanagan estal>llshcd a direct ffia. 
tlonshlp between ?Alta potential. surface Lcnston, and the struc
tunng cfTect on water. 

~cnt.bc-Ji the 0ustrallan fllm on Pa dt ll I 3 that 
"""w" he at once saw the connection 
"'1Cb his fesearch, and his eiq>lanaUon of what occw sis at 
Jas.t comprehensible In lay rerms. ·ste1nct's Idea that an Mergy 
enters I.he water each Ume the direction of stirrtng Js ttVCrSecl ts 
rtgbt on the mark.· said Pacrtclr ""1th CA'.Cltcmcnt. ·1. too, have run 
tests with but. In mv case. I have an tnstru-

Vlroenl that cn: eous l'"C\.-crsal and IVc D'.ll'aSured the 
~euc charges 1mo1-1.· 

Flanagan furtberclcared up the mechanics of bow the •TJrtui/ 
actually created. "What Is first formed In I.be Australlan BD stir· 
l1ng machine IS oot a crue 1'0rtex. but a paraboUc cwve called a 
parabolo(d Qf rotation. Acrually an egg shape. It relates to Steiner's 
Idea that eggs and other ovoid forms 5Uch as waln\lts or pecans 
are receptacles for the llfc energy suggested by Rdc:h. • 

lt Js only when the machine stops and l'"C\.-crscs. that. 1f one 
lonks closely. the parabola b seen to collapse Instantaneously, 
and only jusi preceding the onset ofwbat Podollnslty calls "chaos· 
docs Jt then form a pc1 kcl YOrtex. 

) 

-rhe wtde deep c:cnter of the paraboloid collapses.· &aid \ 
J'lanagan. tr 7 llJ bi«M'OOZS hMb ' I lid. Ji I a -+ 
• rn2! It then creates for an tnstant a Uny \'Ort.ex throat. which 
dlsappcais Into foam and chaos. It looks U.ke chaos. but you muBi. ) 
knew lb.at any time It's created Ln Wc\ter. It's filled With m1lllons 
aru:l m11Uons. tf not bmtons. of small vortices. Also we have acer-
tain amount of eru?f"t111 Involved here. the energy of reuolution ro 
tatlng this tremendous nu1d mass In one dlrecuon. When the 
dlrect!On abruptly reverses. where does that energy go? It hlls to 
be absorbed !rrto the hydrogen bonds of the water and absorbed 
oruo lhc pan:ldes of the 500. rendering them coUo!da~ and ' 
~Slible by both I.he m1croorganJsms and tb••·nvy ~ 
•1Ltr1'a:i!%7ihenomenon somehow fron111ar to pellS2 
ams In the old counuy IS clear from the tcsUmony of VUttor 
Schaubcrgcr. a forester who spent a llfettruc observing the: bcbav· 
tor of water tn virgin tracts of forest In his nau.--e Austda and also 
In BID"lUfa.. In a biographical book on Ul.'lfW \\umr. Swedish au· 
thor Olof Ale:xanderson Includes Schauberger'e dcscrtptlon of bow 
llquJd vort1ccs are aS110Clated With stra.nge enet]tY dlsc:harges such 
as halos. ball Ul1,htntn~ and a levltational force c:spable of bttng
lng heavy egg-shaped stones up from the bottom or a stream t0 
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Us surface. where they O~tbc \'OJ"Uces. And Implosion 
was tbc name f.\lvcn ~· ..._.- to lhc act or \'Ortlcal col· 
lapse. It ls lhe levttatlonal energy. saJd Schaubcrgcr. that allows 
flsb roJca,p over high waterfalls from the agitated pools lOrmed by 
the cascad!nq 'W8i.cr below them.. Scbaubcrgcr was rhe l\rst to 
ttfer t.o the creation In na.rurc of Edelwasser. or -Uve water." the 
anJ]lda1 r.od,1,1ctton of which he effected ln bl.s laboral.01'' with 

~-~tt.ae~ uon""""'""""" 
~~~~ beemse i1iC ~· de\'clOpcd within them was ccn-

1 act.mgtowardaomterllt\Sleadof~a~gaway 
from a center). 15 the name given by4!1111W1D I.ht 
ilow1ng water they dC'ttti In undcrgro\lnd \'clJlS that emltS the 
radlartcm ~ by Dobler not detectable by dowsers In wa
ter caurstng through an <rdlnal)• pipe. Schaubcrgcr maintained 
tbat the ~'C. oemrtpctal mergy wa.s the basis for Ufe. whereas 
us opposite was the cause of dC'c&y and dc51J'UCl.lon-patently 
exempll1lcd by atomlC explosions. His ooaruologleal outlook In· 
slstcd that all our technology should be harmonizing ·gotng wW1 
the flow of Nature" rather lhan forcing actions contrary to natu
ral moUOns. 

BrougllL up. Uke Stdner. In the oounln'Slde. Schaubcrgcr took 
as much lnsplrar1on from lhe ob5crvat!Ons and practices of stm1)1e 
peasants as from !he academlcally schooled who hardly ever left 
thedcy 

In an essay. Naluml Forming. he recounted a \ibll made ro an 
old !armer whose ha1'-c5ts were supcr1or to any In the region. but 
was considered a llttlc touched In the head by evciyonc In the 
community. 

· u happened one day. as darkness was comtng on.· wroi.e 
Scballlbcrgcr. ·uuu I came to t.he farmer's house. In tbe courtyard 
1 met the somewhat unsympaltletlc son and tnqlllred after his 
Iilther. The old one ts In the back of the house.· !be young man 
answered willl an unfriendly ~turc. 'Shout loud enough and be 
wtllcome.-

bcrgcr found the old father st.anding In front of a wooden 
as large as tbrec or four buckets. singing In a qualnt,'01~ 
same umc. be 'lraS sumng U1e contcnL'I of the barrel with 

a bngc ... 'OOden spoon. It was nol really a song b.c was singing. 

l 
'J>u:t. rather a musical scale. r1ch In tone. ranging from falsetto ID 
double bass. 1hls w old man did as he bent over the barTcl. 
slilglJ\g loudly down Into IL As he wcn1 up lhe scale. he rotated 
cbe spoon In an antt-cloc:kwlsc morion. When hl8 \'Olee dccpmrd 
be changed the direction of the rotation of I.he spoon. 
~ Scbanbrrger says be tbougbl LO btm,..Jf there had to be some 

reason Cor all this 
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The farmer did not hear me coming. and ellt:r 1 bad watdied 
him for a considerable time. I was eur1ous as to what he was 
slln1ng. Unnoticed. I came up 10 Ule barrel and glanced Inside: 
t.hcrc was nothing there cxccpl clear water. Eventually the old 
man noticed me. nodded In reply to my greeting. and continued 
to sttr without pau9C. 

My glance altemalCd between the farmer and the contents of 
the ba.rre1. With a flick of bis hand. he would throw btus of loamy 
soil Into the barrel as Ile continued to sUr the llQUld first to the 
t1gbt and then to tile left. Al the same lime be sang quite loudly 
and not altogether pleasantly Into Ille open conlalncr. tils sttr
rtng the waler flnlshed. the farmer loaded his barrel onto an ax
drawn cart and. pi ocecdtng lnU> his flclds. would dip a pah:n
frond Into It and sprtnlde tile water accumulated on tt onto the 
ground In very ftnc distillations. not unllke a priest who sprtnklM 
wa:Rron his commumcants. E\'cntually the water evaporated leav
ing exceedingly fine aystaJs which can1ed a neg;Uh-c charge. 1brse 
crystals attracted rays from all dlTectlons and then ga..-e them out 
again. 

Scbaubcrger noted that the farmer bad. through trial and er
ror. learned a t what pitch his voice would set up a resonance 
wlth lhe shape of barnl that would sumulale lhe ruoJecular 111-
bratlon oflts contents. The pra.Ctlec. called In German Tot1slr1Qen
"Slnl!Jn8 to clay"-was done at spcclllc Umcs. prtndpally Jmmed1-
a1cly after planting and llrmJng or seed Jn Ute sou. at just thJs or 
that Side of Eastertide. 

When F1nna,g;rn read Schaubergcr's account be was so struck 
by the apparent sl.mlla.rlty or the old pcasanl's slln1ng treatment 
of his water with a colloidal substance and the one shown Jn the 
Australlan Olm tha1 he wondered 1vhclh~ Rudolph Steiner. who 
was also Talsed In the Austr1a.n oow1try m t not have de-
rfl.-ed his knowledge from the same kind -"clay-singer" 
-as the one descr!bcd by Vlktor Schaut>erger 

·11 ls also Interesting." said F1anagan. •that the earth travels 
through space In a vontcal manner. Uke the other planets. 11 
Circles the sun a1 about thirty kilometers per scoond. Constantly 
and rectwncarly. It ls also mov1ng tn space toward the constella
tion of Hercules at twenty lcJlomctens per aecond. The comblna
t!On of tbesc rwo mM-ements produces a hel1cold trajectory. as 
beaUl1fu!Jy shown by lhc ltallan SCICn!J1;t Gtorg)O Plccan11. whose 
animated model n:fta!tng It was set up at the Brussels World's 
Fair In 1958." 

A smglc eaJculatj()Q sbows that the speed of the earth's spiral 
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lrajectory reaches a mrudmum In Mo.rctl and a m1nlmLlm In Sep-

/ iem.bcr. ai approxtmately the umc the row horns are disinterred. 
dcpendtng on whether they arc bur1ed In the earth'& North.em or 
Soutbcm Herntspbcre. Could Ulla. Flanagan "''Ondcrtd. aomehow 
bel'Ciatttl to the ener&Y·charglng clTctt tn the cow horns? 

Flanagan further related the 500 surrtng proceaa IO I.he work of 
the Russo-Belgian SCIC!IUSt Oya Prtgosme. author of Order Out of 
Choos. who won a Nobel PrUe ror showing t.baL In a parucular 
type of chemical reaction. chaoUc fonxs tn open 8)'5temS c=llC 
hlgJlly SUUCDl1"ed order The kind of envtronmern In which chaos 
leads lo order Is called -dlaslpaU\'C Slt'UCllln:-whlch. as Flanagan 
points OUL .ls charactertzcd by any cryi.ta.lltnc atruCtUre. 

""'Che eneigy ol chaos; says Flanagan. "tnm5mltted lrno the 
water's Uquld aysmis. and absorbed by them. could only, a la 
PrlgoglDe. desuoy lhe crystalline structures or br1ng them lnlO a 
b!gbcr Slate of order. -

S.eJner, "'1th bl& voncx.. his cbaos. and his sllrrtng. may well 
have been toytng. lmowtngly or not. With the ''Onieal and eWpsoi· 
da1 sources or ll!c. 

Chapter IO 

'"" Had the Oreat October Revoludon nC¥Cr 
happened to transform "all the Russia- of the Tsars tnto the Union 
of S<mct Soc1allst Republics. Alex PodoUnsky mlgbl never have 
made it to Australia. and Dr. Albert Schatz. a second-geru:raUon 
Rt1.SSlan·Amer1can. might never have made one of the most Im· 
portant dlsco>'Crtcs about aoll fonnatlon. the basis for which "''llS 
laid by Russian sci.ence. Lm-e for the dark earth of Mother Russia 
had seduced her sctenUsts. both Sarasotan and Soviet, lmo a 
senslt!VC ana1YSJS of her constltuem elemems and functions. more 
tnru.tttvely dell ca le tJian the grOS$1y venal approach or lhe West to 
tts 111rglnal pral.rlc5. 

Born In Connecticut. just after World War I. Schatz spent his 
teenage yean on a J 40 acre farn1 acquired ln Antle by bis Rus
sian grandfather. a former resident or the Jewish )>ale• In Rus· 
Sia. "'·ho bad never been al!OWl!d to own a st.ngle sod of tts pre· 
doussoll. 

fn a row bousc on a tree canopied street ln the Mount Airy 
sect!On of Philadelphia, Schau told us: ""Ibc land ln ConnectJcut 
was maiglnal. C\-en sub mariunaJ. but for my grandfather It was 
a~ step up. the Nlfillmcnt of a dream. to llnally own bis own 
land and work In nature: Boyhood work on the Antle farm In· 
sdlled In Schau the urge to devote b1s life to ;uu1cultutc. New 
Jersey's Ruigers Unl\'Crstty &a'-e him a degnc to soil chmilstry. 
and a Ph.D. tn soil mk:robtolo!!Y 

117 
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"'Tbe Sollis DcparUn.cnl was unique: said Schatz, self-effacing 

yet intense. "IL was under the dinctlon of Jacob Upman_ a Rus 
sian-bom professor who had lmmlgml«I to the United States 
and later became I.be Dean of the Rut11,crs College of Agllculuuc. 
The whole Oeld of pedD/og!J. from the Orcek peon: 'earth.· or ·son 
sctence.'-now In disuse thanka to I.be prollfcratlon of chemical 
ferdllz.ers. was OJ1g)narffi and de-'Cloped In Sarasota. Russia. be-

Aibr:n.Sc:baa.. Pb.D . di u<d t!w: 
...dttdftla...,._and 
dc•elcr-ed tbl" o:incrpt o1.· dd:auon Ma 
majOrcl-.i- In lht 
--1 fatJlJI)' ..... i.. 

gJnnJ.ng With Vasstly Vassllycvtch Ookuchayev. a seminarian 
turned geologJSt. • 

Dolruohayev developed t.he atngular view lhal sou was a ·uv1.ng 
body" as independently dtsUnct In nature as any bll'Ch or oak: 
tree. and of work that t.o0kblm aJI over European Ru951a lo study 
soJls, laying the foundation for a SC1encc 111.ai dlfferentJa(ed be
tween IMng and dead branches of nature. At I.be age of thlt1y
scvcn, Ookuchaycv publJshcd Russld/ Chcmozem' (The BladcSoa 
of RussfoJ. the first extensive tttatl!le on the Incredibly pt0011c· 
live soUs of lhc Ukraine. Thn!c years later. be put. out. another 
~'Olumc. Wustrat.ed with maps. the ftrst to present the concept 
t.bar sons can be classillcd by ·geographic zones.· 

"Prtor to Dolruchayev's research: said Scba12.. "and uafon:u
natcly subsequent t.o lL 90U waa a.nd IS sUU iarsety vle..-ed. from 
lbe geotogtcal angle. Sllllply aa the upper. wcathe.red crust. of the 
eanh. or. due to us 11gt1Culrural appUcatlon5. solely as amedlum 
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for plant growth. as somelhln& In wblch a plant takes root.· 

Dokuchayev's follower. Konstnnttn Dmlb1ev1cb0Unka. (related 
to tile opera compose::) extended the l!C:OJ>C of bls master"s work 
wtth bis massive The Oreai Soa Groups Qf the %rid and Their 
DevelopmenL Translated Into German In 1914. It had a profound 
Influence on the penetration of Oolrucbaycv's \1ew& Into Western 
Europe. Gllnka's electJon to the prestdency of lbe new lntema
lianal Society ofSoO Sdmoe In 1927 led to the book's translation 
lnm Engltsb by a Mlssourtan. Cunis P'. Marbut. bead of the U.S. 
Oepanment of Agriculture's DMslon of Soll Survey. who was so 
tmpresscd with Gllnkalbat he tal.lgbt blmwlfRusslan al age sev
enty to become acquatatcd firsthand with t.bc lltcrature of the 
expanding "Dolrucha~ ""bool. • mastertag the language well 
enotJgJl t.o converse with GIJnl!a and his fellow RuSSlaDs 1n their 
natl\'C tongue. A year before his death, Marbut wrote an tntro
ducUOn to Joffe's sem!nal booll Prdology. published Jn 1936.' 
wblcll made u<e of hundreds ofR"'>''P" articles scattered In doz
ens of journals. wherein he recommended that au Amc::dcan agrt
cultur1sts famUlar1zc themselvn wttb at least the broad lines of 
the Russian de\-elopmcru of the Sdence. 

"lbc Ru&slan work: wrote Joffe. "brought the st.udy of solJ.s 
out of lbc chaos and confusion of the geologic. agronomic and 
chrm!<:al (!Jcblg) points or view. For I.be ftrst time. ll plainly showed 
that $01l IS oat juSt physical but IS tnumately related to I.be blo
loglcal bodies within tt• the myrtads of Insects. worms. bacter1a 
and fungi that give the sou Its life. and vice versa. 

Marbut stnsscd that. at the Umc when Western &urope was 
stfl.I engaged In the futile aa..~on thllt soil per se Is dominated 
by the mater1als out ofwbtcb Uhas been built. the Russlan work
ef'5 had long since shown that sou Is the product of a process 
raJha than of materk-tl. and ls. therefore, not a static. but a de· 
velop!Og body. They allied soil to life rather than lo deotlL In 
Marbul's view. Ookuchaycv occupies the same position to soil 
swdJc!; as Sir Charles Lyell In geology. Lyons In bot.any. and 
Mcndcleyev In organtnag chemical e I cm eats Jnto hJs famous Pe
dodlc Cbarl. 

Marbut lamented Lile fact lbat soils In the United States were 
looked upon solely as producers of crops and oo dlscusston of 
soil devcloplllent. wortby of the name was attempted In any book 
dealing wtth lbetr studv. The ireaanent. of soils as such Is not 
amsldered "practical.· bul lbe !Rl~CCl must be made practka1 at 
aD hazards. It. Is OUt.rageouS lbal the whole field of the slgnlfl
cance of the soll as a bod\· In plant production ttmatns wholly 
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uncu1ttvatcd becauae of the don:Unanoe. c:ven LO I.he third decade 
of the century. of the Ideas of JusUoc von Ucbtg lhat complelcly 
011erlook the fact thal tht- soil Ues LO Ille lwillg)ll of life. a.& a c:on
necttngl1nk between the Uvtng and the non· LMng. between matt
dal animated by vital IOrCH and matertal subjected to phystcal 
!Orces. 

Schaa. who had learned to speak Russian al bis grandfat.her's 
knee. and could read tht- Jan&uage. said lhl3 ad•'3Jltage was the 
cmc lhat led him lam pedology. ·1 call m~11elf a podologlst ln trtb
me to my Russian teachers becauae people who say they are 'sail 
sekntlsts' lhesc days arc largdy taken up. oot ""1th pedology as 
such.. but wtth lhc unnawral dl'cctS of cbemlcal fcrtillz.el'5 as they 
apply m plant growth. And 8011 8denCC here ls concerned wllh. 
and equated to. agronomy. which focuBCS on the large scale pro
ducdon of ftcJd crops such as gratn.s. and others My perspccth~ 
has alwa}'S been tnsplred by the ol1glnal Russian dclln1t!on. "Askm 
how manyauc pedologlsts W'2'e SUll ttachlng the R• 1sstan-blrthed 
9dcnN' tn ag-collcgcs. Schau. grtm1y replled: "Hardly a one. 111.rgd)' 
bccausr It b seen not to 'pay off.' It Ill con&ldcn:d unpractlcally 
academic." 

ln 1966. Schatz was ln•1tcd to wrttc an artldc for Compos£ Sd
en.ce. publl5hed by the Ruddy Press tn Ems. ~nnsyk'llllla. co 
explain why soil rescsreh. subsidized almost completely by the 
U.S. fcnJJJzcr lndust.ry. was leadl.ng tO a dccreastng Lntcrest In 
humus and !IOU organic maltcr ln the United Stale. to the point 
of near ex:Unctlon. 

The ccntrn1 problem. lo Scharz. was thal Ille gran1& ID colleges 
of agr!C11lturc prov1de continual flnanClal support to an army of 
graduate students while at the same ume tbctr professoJ"& arc 
raking off thousands or dollars as consultanlS lo Lhe $8111c fcnil
lzer moguls who arc !>upportlqg tbc students' rcseareh. 

The re;carch problems pursued arc prcd01J1Jnai1tly those from 
... -t11Ch the krtUlzcr companles can make more profit.. while the 
1ncloctl'!rulted graduate smdents go on co work along lhe same 
llnes after receiving I.heir dcg'll:e!'. and those rcceMng teaching 
appauuments IJ'a1n nc:w students ln the same chcmlcally-0rlcn~ 
phllosophy. 

"'Illus." wrote Scha12, "wllh each passl.ng gencratlon. humus 

and soil org;mlc numcr become more and more abstract tCXlbook 
topics whk:h padually lose the.tr ldcntlly as real objects of vttaJ 
tntcrest.. 'Ibis ~ at.l.CnUon dramallcally Wusuar:es bow 
pm-ate and sdflsh cconomle Interest can dlstortcdly Influence 
lhe dl.rcctlon of sc!=Uftc rcscan:h ln a majOr dlsclpllne." 

The negJect resulted tn a COi 1 espondtng diec:Une tn sod mic7obt 

r.i.w." lhdatiaa Ill 
otogy. Cbalmlcn of soUs department.a al many un1vera1ucs com
plalned U> Schatz that they could find no young 9011 mlcroblolo
gtst to teach the subject.. and bacl been unl\blc to offer a course 
for several ~ Graduates orlglnally t.ratncd ln the dlsc(pUnc 
were herd mindedly rushing to accept lucrattve appointments tn 
phannaccutlcal. fenncntauon. and fcntllzer lndustJ1cs, when: Jl
nandaJ TemUIIC!'llUon was stccpl'y higher than In unlvcrstty fac
uJUes. All of which echoed Alex Podollnsky's complalnt that any 
presentation of soO SdC'J'lOC. of wha~r stamp. has been all but 
dJ:o~ from lhc curricula or Australla"s agricultural lcamlng 
centers. 

1n ea.stern Europe. on lhc other band. !Clcntlsts. wbllc pursu· 
tng lnvHtlgatlons on cbemtcal fert1ltzets, 1nscctJdd~. and weed
k11lers. ha\.~ not abandoned research Into the organic content of 
the SOil. In 1961. a collecUon of long essays. Saa Oryanlc Marter: 
Its Nall.Ire. and its Role tn Soll Formation and Irr Soil Fe:rtillly. was 
edited by M.M. Kononova. a member or the U.S.5.R. Academy of 
Sciences and a senior researcher at the Dokuchayc.· Soll Lnstt
tute. It was made ava.llable tn ~h by the Pergamon Press tn 
London. Thn!e years later. an Wustrated book. Humus and Us 
5tln!llcance. authored by S. Prat. was pubUsbed by lhe Czecho
slovak Academy of Sciences tn Prague: It presented a COJI1pletc 
histmy of humus l'CSCal'Ch as It appllcs both lo the natural and 
aruftcla1 fttt.llJtyofsoUs. It went Into detaU on the dcftnitlon, clas
Slflcat:ton and charactcl'1SUC$ of all humus substances. their trans
formation under natural condJtlons, and lhtlr pbyslologtcal ef
f«>ts on germ1nauon. morpho!Ogy. anatomy. chemical composl
tton,photosynthests. asslmOntJon. resplraU01l. nutdtlon. specific 
eqzyme systems. plant growth. and general development. as all 
these pertaJn both to algae and higher plants. 

"But even In Its RuSSlaJ'.l heartland: Scbalio 00tnplalncd, "lb.is 
tmponant humus research could not significantly JnJlurnce ihe 
tu:rn around from Ucbig style art!Jlctal agriculture. so deeply en. 
trenched In the Sovtet and East European Mlnlstrv of .... ...,..,,ture 
th!nldng." - ·......-~ 

.Drafted at age twenty· two Intl> the U.S. Army. Schatz worked 
In fl0t1da mllltary hospitals where he collccted mJcroorgan!SmS 
In the state's soils and swamps. and lbe oceans off Its coast.Unes. 
to test them for antibloUc propcrUts, Ai Ru~J'5, aa the only 1'C' 
6eareherwho dared to come personally tn contact wtth the luber
c:uloSIS bacillus. he went on. alone, tn a ba5Cmcnt laboratorv to 
Isolate and patent 111 non·tOXlc anUblolic which he called ~ 
~use Its spores appear In chalns. stnpto being I.he 
Greek for "twisted: and mykae for ·rung1.-

Possesscd or an unusually broad antlbacttt1al spccuu.m, and 
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elTecttYe agatnst tuberculosts. ll surprisingly CaJnc from two In· 
dependent strains or bactcna one taken from cultured fteld 
soil. the other from the throa1 of a cblckcn, thus reveallng I.be 
power of a famJJy ofmlCJ'Obcs IO exist In I.hr earth ll!IClf as "''Cl! as 
lncreatuttSwalldng upon It.. The dl9coveryof lhls llfc-savlngdrug. 
made by a tw=l;y· thrtt·\'eat old atudcnl carultlg only S40 a week. 
was mv.mkd the Nobel Prtu. The tteiplcnt.. b~-er. "'-as not 
$clwtz but hJs pro!CS90t". who co authored lbe patcnL 

Unabashed by such Injustice. Scbau's CW1oslty was nat at
tracted LO the problem of wbal. l"JCletly was happening cbemtcally 
Jn Lbe fonnallon of so1l as rock ls dlslnlegratcd Imo smaller and 
smalle< partlClcs. 

1bc quesuon lhat puuled Schatt was: b.ow "'as u that lowci" 
IQmJs of plant life. such as Uchens. gJ"Owtng on bare rock. could 
pmeuate ltUo minute fractures In searc:b of Coolhold and food? 

A solution of the problem of bow tbe ob\1ous rock-weathenng 
propcnlcS of !fchens actually work seemed LO Scbatc lO ba\"C lm 
portant practical tmpllcat.Jon5 In agJ1cu!rutt. especially as It re
latrd LO the rota! amount of minerals In soil on the one hand. and 
lbelr 8"Bllabllltv on the olbcr. 

In 192.4. E.i Fry bad suggcsled. In lbe Annals qf Botany. a 
purc!ymecbanlcalcxplanaUoo for theactlOnofllchens. And even 
1n lbc 1950s the potential role of Uchcns In soil formation \\.'3S 

su1*ct LO doubt by Amcncan soil specialists. two of whom con 
clu<kd tha1 the evidence for the.Ir lrnportanc:e was ·exaggerated.· 
They were, tw.'e\ICI", completely unaware. as ScbaU was not. of 
tmporumt work by Soviet lldenUsts on tht> pedogcnlc role of If 
chens. RussJan scudll:S Indicated lhat lhougb so1ls were cssen 
uaJJy products of climate-or sun. wlnd. and lee-microbe$ and 
p1arus also contributed. Ukc heal and f'rotlt. to the ·weathcdnlf of 
rocks nol only by penetrating deep lnlo cracks and cnv1ccs ID 
f'-~ tremendous !l]lllttlng pressures wtth their expandJng cells. 
but. more Importantly. by dl111ntegratJng rocil throlJ8ll a mysle:rl 
ous cbemlcal acuan 1mQwn as "chelntlon. • 

Taken from lhe Greek word chela. meaning ·c1aw· or ·p1neer: 
It Is the property I.hat allows t.hc formation or a rtng-sbaped chcml 
cal structure. based an six casbon atoms. that enables !Jchensto 
lltctally clamp onro atoms of metals. frtt noaung 1n I.he soO. lbc 
ensutng more~cx compounds lhus c:reat.ed can lhen be ab
sorbed by the lichen: once within tllclr bodies. the metals are 
rrleased to 5CJ"\'C wttruever function Is required. The chcmlcal a 
planatinn for tl1Js canny phenomenon Is that ln chelation one 
or more cJcctrons can bf' sbarcd be~'Cell two clements. dragging 
I.be metals along LO be released as the compound ls dlsliolvcd 
wtihln the plam. 

-
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Chelaung substances. present In up to S6 pc:n:em of the city 
weight of lichens. give them the power LO dl&aolvc Iron and other 
metallic mlnerals. grab them and sue.II. them up to order lO feast 
dfrectly on I.he hard bare rocl!. 

hl 1954, Schatz published In the~ q/lhePenn.sylva
nl:a Academy o/Sciertces the ftrsl ot a ISttlcs of papers: "Cbclatlon 
as a Biological Weathering Factor In Ptdogenesls • As he contin
ued to work on lhe problem. It came to him that If Lbe cheJaHng 
process could explain the predtsposttlon of Uchens to dJIM! on no 
more appctlz:lm: a menu than a rock surface. could 11 no1 also 
Jmportanlly be Jnvolved In the crca uon of soil fcrulu)f? Were the 
plants no1 creating soil Just as the sou created plants? And was 
soU fonnatlon not an on-going process lhal. maUl.toined fcrtlbcy? 

·1t was when I found ou1 how lichens were cbclaUng rock to 
cxtracL minerals.· said Schatz. "that I saJc! to myself 1ha1 some
thing tn lhe soil had to be working In lbc same way to keep on 
forming 11 from solid rock. One COUidn't think thal Just a cenaJn 
amount of weathering produces soil. after whl<:b lbc rest of the 
m!ncrals remain Intact In It forevermore. 11 bad to be a case of a 
amtuw1ng chemJcal wcalherlng process. which a>nltnuaily re
leased mtnerals for plant growth. as well as the vccy basis fur 
natural son fertility ll was then lbal I concluded thaJ there bad 
to be a chelating agent In humus.· 

The clue-or claw-w!tb which lo w\1'8Vd the mystcr1ous mecba
ntsm of chelation came to Schatt when he ran across an anlcle 
publlsbed 160 years ago ln a Bo6ion newspaper. The New Eri 
gland Jihm'Jer. It was the amru1ng sloiy of a travekr to lbe ruins 
d the celebrated Temple or the Sun. In lbe blgh Andean lOWn of 
Cuzco. Peru. who reported flndlng stones so finely cul and grooved 
hC' could not Insert a needle between them. n1e art bchlnd this 
feat of masonry had been lost \\1lb U1e demise or the Incas. who 
were said to have used the Juice of a certain herb to soften stones 
prier to lhetr emplacement. Schatz hnmcdlatcly saw a possible 
connection between this los1 art of masoruy and the power of 
chelation. Delvlng Into the Uteralure on the cMilzatlon of the an
ctent Andean lncan populatton. he became aware of that people's 
finely expcdcnccd agricultural knowledge. petbaps the world's 
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moti1 sophisticated. then or Slrtee. as dramatically reponed In 
t.ostCUy qftfle tnau. by Hiram Bingham (Later a U.S. Scnatori. 
wbo dl5JCO\cered the Inca dly of Maron Plcchu. one or the Sites 
where Coanda found the aat1'fts" water enabled I.hem to lh'C as 
long and haaltby lh'CS as I.he B11ymi 

To the lntaa (1#1'Cte 81J1ibam1 tbrano[~ture wu ol ..u 
preDX' lntcreat. Tbq camcd It ro a 1etD&1kablc Cll'lttlDC, al 
ta.C!hlng m«r bnponantt w ll than,..., do today. They not ~· 
~'doped many dllfm:n< planIB far JDod and m<dlan.I pur• 
~· but UIC)• undrrstood tbGJ"OUg7lly the cullnallon of thc 
eo1J. I.be a" q( proper drainage, roinct mclboda o1 ln1£atlon. 
lmld 80ll <'OllKl"'tlcm b)' means o(td1"1lee5 canstructtd a1ivca1 
~n...,oflabor. MMt oflh< agricultural llcl<b tn the Pe1'UVlan 
Andu arc not nnturel. The "°U baa bttn .......-mblcd. put In 
platt ...utlda.lly. and Billi mnalnsfcrtlle altcr~nturidl ofuae. 

Bingham considered emco. the anctcnL capllaJ or the Empire 
of the lncu. one of the most lnt.ttestll1& places In the world. In 
the~ of the Spanish conquest of ecru tr was the largei>t City In 
America. On a hill back of the dtv Stands an old forucss. ~ 
nonhcm wall Is pertuips the mo5t cxuaord1nary suuc~ built 
by ancient man In the Western Heml.Spbae. Wrote Btngbam· 

A:IUl ~In ~ltsomds without poi.rallrl ln 
Am<rlcan antJqulty. The omailcr blocks In lhe •-all .. ..-.,i1 I 0 OI' 

20 uma. Larger blocks are '""1marrd ro ~ 200 tOM. A '"" 
of I.he largest ..,..,lgb 300 tousl And yet lhcy are Otud a«'U· 
nucly tog•thcr. TI1c gigantic JlO!yganal blocu clln,tl .., elCMICly 
m~thu that II IA lmposalblc to lruler1. the paint of a knife ix.-
1\'"C<n tlu!m. The whole thing stagga11 the tn>aJjlnatlan. 

SC.118.tz's reading of Btnghatn convmccd him that people who 
could develop an agrtculturc revcaUng an Innate knowledge of 
the Importance of org;uuc matedal for sou heall.h --which has 
nowhere been rcsurrectecl stnce Its desuuctton at the hands of 
Spanish conquJsradors-<X>uld equally well ba•-e d!SCO'-ercd the 
use of org;in!C chelating mruertal as tt applled to stonework that 
made them tnto c:onstruCtlon CQ&1necrs of rare Ingenuity. skill. 
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Why couldn't the Incas. he asked himself. have used the prtn
dple of chelatJon to soften stone to I.he point where. like monar. It 
could be l~led to requJslte shape or flatness? Another clue to 
l.bh possll>Wly was presemed wbc:n be came acro&S the Inca tale 
ol a Uoy bird. lhc pllO. 1Mng blgb In I.be Andes.. that used the 
Juice of a plant to dlssolvc nlcbes1nhard rock as nesting places. 

A nJnctccnth-«"lltUJ)' English cxplan::r. P .M. Fawcett, who dis 
appeared wll.hout trace Jn the Amazan jungle. Id\ an account of 
bow the bird$ themsd\'rs made lbc boles A nauvc who spent a 
quaner of a century In !.he momnams told him that the birds, 
arrtvtng at a selected spot with a certain species of leaves tn their 
b:Uls. fastened themselves to tberock. Uke woodpeckers on a tree, 
and rubbed the leaves In a citcularmotlon. constantly nytng away 
for more leaves with which to Clllrt:lnue the process. Mer three or 
four repctlUons. the birds dtscardcd the leaves and began to peck 
ai the rock. qutckly forming a drcular depression. The process 
took only a few days, at the end of which !.he holes were suffl. 
clcruly large lo serve as nests. 

1 have climbed up to sec the nests: Silk! the nauvc. ·and. t>t-
lleYc me. a man couldn"t drlll lhem mare perfectly. The birds don't 
pcclt away the ll01Jd rock wt th ihelr beaks. Whoc'--er bas watt".hcd 
1hcm at thetr work can see that these birds know about a leW 
whlch bas juice that softens the rock and !cal-cs It like wet clay.· 

Al llr5l. Fawcett accepted lhenatlvc's dC!!Crlptlon only as a "fan
ciful talc." but when many olh.ers an over I.he country ot:rercd 
similar accounts. he began to wonder whether It could be true. 
Flna1Jy an Englls!unan. about whose veradly Fawcett bed not 
lbc s1Jgh1cs1 doubt. told him a stmytba:l cttncbed his belief In the 
odglnal tale. 

My e<>\.Ulln WllJI In I.he region of Oh1mcho lsaid tho 8rlton] "'nellT 
tho Pyrmc RlvOT tn P.:ru. His b°""' bcaunc Lune, ea ho dl$ 
maunttd and tool< a &hon cut thtough part of tb" JWIP wbcrc 
ho had nt"VM' pemtratcd bdon:. Be •-as WHrlng r1dlnC pmita. 
high boots. and spurs, not U... EngllSb kind but lboec large 
M...itan an<a four Indies loog with ccntrr dl8ca as lanl;c as a 
half <TOWn. and lh.-c ~ "'TT<' practlt'ally nrw. ''o\'bcn ho 
an1''ft! at bla ndgbbor's Cami. after• bot and dllllcult climb 
lhrouill> tangltd thlclcca, be was asum1sbed IO 4-cr that 
bl9 beautiful apurs bad be= d<5U0jed. <n>cltd tn - man 
acr and reduced ta black nall5 ~th or an llJcb long. Ho 
couldn't wid~ what had bappcrud WJtil I.be -.itt ol 
the ndgbbonng lllrm aelted him If he bad walktd over certain 
planta about 01~ foot high <md wltb darll red ie..~ ... °'1hlll." 
aald W.. neighbor. •1• what -roded )'Our "f'\11'&: It Is the aub-
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_,, which the Incas uaed to -rk tbdr n>ekB becpn ... t1J<" 
Jute.- of dull plant llOflrncd thdT rodm and wmo ted Ux:m 
Into. Pl"'~: 

At wt It was clear t0 $chatz lhal lichens produce and exude a 
chcla ung chem teal lhat enables lhcm to $O!t= and setzc from 
raw rock lhe clmicnts they need t.o su~-c. When be Included 
th.ls 111.0f)' In his Teo,chblg Sdmoc wlt.h Soll.• a dellghtful hand· 
book for high school students. which deecrlbes many s11ttple ex· 
pertments to dcmonstxate \'1sually what Is happenlDg In Ule earth. 
ScbalZlearnM from a correspondent In Chile. where be had taugl1l. 
at Ule Unl\.'Cl'lli!V of Santiago. tbal Ule Chilean n=ispapcr. Merc:w1a. 
TCpOrted lhat a Permian pdc:st. Jorge lJm. In one of a ser1es of 
att'haeologJCal expedltkms can1ed out O\"eT tony ~· had O· 
oallv found a plant wb1ch lbe Incas could bln"e used to soft.en 
rocks. Two more years "'C111 by before Schatx could Jocatc Father 
Lira. y,1Jo 9Cnl b1m a letter from Cuzco to say ibe plant"s name 
was harok/ceh'mna.ln Quechua. Uic lncan tanguage still so wldel.) 
spoken by many Andean lndlan8 lhat Radio Moscow Includes It 
1n the acveral do7.en la,nguagce broadc:astlng Soviet propaganda. 

Tue remarkable ablllty of a pla11l to disintegrate Iron IS not 
surprising. accorcllng to Schatz. In Ui;ht of 1964-68 research Pl'O\ .. 
Ing that chcmtcaloonsdtuc:nts of plants c:an aliack ei.-= the hard· 
est steel at a surprisingly rapid rate. as seen In the dulUng and 
blunting of stcd cumng tools In the lumber Industry. TIJC9C cbcm1 
cal compounds. also present In humus and vartous forms of 
compo51ed organk maner. are among t:he substances that ruct 
upon minerals and rock particles In the soil. comwtlng Iron. 
manganese. copper. zinc. and other metals Into water soluble 
complei<cs. thereby mak!ng the t.racc clements available to plants. 

Consequently. one of the most- perhaps the mos1- 1mportant 
propertks of well-composted material. says Schatz. Is US ablUty 
to react on 90U mt=rals, Just il.!I Uc:hcns react on rocks. The com· 
pounds 1n the now raxc Andean plant ~ clearly bow soU or· 
game matter solubll.tzes soil minerals. 

tt can be shown tna simple eiqxrtmcnt that chdaitng acids are 
also excreted by many bacteria. which equally dissol\-e minerals 
tn soil. It ts lhetr abllliy. '1>1th acids Ukc those excrctm by 11cbens. 
to pul mlnct8ls Into a collolda.I solution that ~ them espe
ctally Important to the creation of 5011 fertility because plants can 
W1C such minerals only when I.hey att chclared. 

Knowtog that bacter1a are spanicly. If at all. 1Jl'e9Cnt In dying 
soils. ScbalZ wondered wblch other chcmlcal compounds ml!tbt 

• 
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play lhl' metal-grabbing and mctal·rdcaslng l'Ole cm:nparable to 
I.hat played In the much simpler Uchen· rock assoaa.uon. MoJ'e 
specifically. wbJch cbelattng-eflectl\-e compounds would be present 
In the sou. In quamii:y. After llf!'l.'CtRI years of dctalJcd study of the 
analysis of Its cbemtcal structure-pcrfonned mostly In Russia 
and Eastern Europe-Schau found that onJy humus filled the 
bW. 

Schatz aLcio found that his quest was a lonely one Jn that TIO 
fund ·gmnl.ing Institution responded l'avombly to bis requests for 
support. The only Interest shown In his work was lhal of I.be 
Kearny Foundat!On. which offered him a lectureship In SOii sci 
cnce that allowed b1tn to pttSCnt his mat.cr1al orally to vru1ous 
academic audiences 

At the Unlversi~of Callfomla's College of Agdculture. Schatz 
g;.ve a lecture on "the lmportance of Metal-Binding Phenomena 
In the Chcmlsuy and Microblologr of the SOIL· In wblcb be pre 
scrned all hts own expcrtmcntal results. But when be lbund. to 
hls ama.temcna.. that no U.S. agrtcultu.ral journal would publish 
bis ledure. be was S!l\-ed by an lndJan publlcalion Jn New Deihl, 
.Adµancfng Frorttlers cif Plam Sciences. which accepted It In 1963. 

"No one l.n the United States seemed to care about !he subject.· 
said Sellai%. "lbougb It is Vitally connected wttb health, not only 
that of plants. but our own. The dl.ITercnce between sol.I r1Cbly 
endowed wtth humus and one deprived of It is the difference be 
tween a well·noudsbed citizen In a dC'\'Cloped countty and a man 
suffertng from suuvauon In the Third Wotld Just ~ lbe poorly 
fed !IOll wtll produce weak plants so the poorly nourisbcd Third 
World nauve w1ll produce sickly cblldren. • 

ChelaUon goes on not only In the !IOU and In mlcrobcs but In 
the cells or plants and In the bodl~ of anJrna1s and humans. How 
closely plants and hnma ns are related can be explained by the 
extraardlnary fact that both d~ on a chelating Chc.mJca.l com
pound b6stc to thetrphystoJogy. In man tt Js red-ptgmmted heme 
lhal uansports In the blood the oxygen Hberated by plants. which 
themsch-es ha\-e a a>mpound. gnoen colored cllJorophylL that Is 
so slmtlar to heme that. to depict Its cbcmlcat formula. It Js nec
essary only to subsU.tutc an 1ron atom for one of magnesium. "It 
ls one of naxurc'smlraclcs: says Schatt. '"tba1 It could 110 simply 
modify a key IJ.fe-compourul. on~ way for animals. and another 
way for plants.• 

Asked wily the feeder roots of plants preffll'-the humus packed 
In a below ground open Jar to the aoU around tt. as demonstrated 
In PodoUnsky's expcilment. Schatz replied: "Finn. because. the 
trace m1nerals prized by plants are more readily available In hu· 
mus since It has already acted as a chelating agent to !IOlubflJze 
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them. Secondly. the far greater mlcrOblal acUvtly ln the jarb~ 
down the humus ltsclf so lhat the roots can absorb the orgartlc: 
products~ out o( IL• 

With respect to the colloidal nature or humus and composL 
Scharz pointed out that the whole of humus IS not made or colloid 
substanc:es but only that part wWch IS chcmlcally constituted to 
aet as a chelate. 1bc rea.llOn colloids remain ln a liquid suspcn
SlOn. be added . ls that their surface-to-mass ratio IS mormous. 
To filUSU"8lC bJs polnl. Sc:ha11 put a large "'lid of onUnaiy stcd 
wool ln a tinned coJTtt can and applJcd a match to IL The wool 
exploded 1n:lO a whltc-hol llamc. •If you try to Ignite an Iron naJ1 
with a matc:h. • he said. ·oolhlng happens. But lf you convcn chc 
tron tn It to \'Cl"V llnc slttl wool. the liU.rface to mass ratio. as ln 
colloids. llecQnics ttry large. If ~'Ou Wdgll the wool before and 
after burn1ng you11 ftnd lhc wcldll bas IOCnaSCd because the 
ftnaJ product ts no longer Just the lrOn. bul troo plus oxygen. or 
Iron oxide. The same thlnR happens "'1th an Iron nal.11! you al.law 
It to ruSt ln water. the difference bclng that ln the burning or stcd 
wool the ondatton effcc:ts arc Car more rapid. 

"To mate lhls to lhc cheladng and roUo/dol propcrtlcs or hu· 
mus means i.ha1 lhetr oombtnatton brtngs about a faster a.ad 
greater chemical dfcc:t than lf I.hey were both not acttng In con
Juncllon. Nutr11.10nally speaking. whereas a pig. or human being. 
cao'1 eat a nail. It can cas1ly tngcsl cbclatcd Iron.· 

'Ihus Schatz provided for bJs 6tudents a series of seemingly 
separate Unks. lnducllng studies or chlorophyll. blood. llchcns. 
humus. lncan masonry. the ptto bird. and a plant called 
haraklceh'ama. F'orgcd Into a chain they help disclose the che.mi· 
cal sec:rcts of cnauon or soil and humus. from wWcb all or life 
dertvcs. But what the moUvnttng forces mlghl be behind thlS 1'111-
rac:ulous process of che)atlon remained a mysttry. What was It 
that was moving t.he atoms or clemcnls to pul out claws wtlh 
which 10 grasp another element? Science. even with U.s most so
pblstlca1ed msuuments, for the momenL could probe no further. 
Some Oner form of \1Slon W35 rcqutred. Hence Rudolf St.elnef's 
clalJV0)'8D1 gift. wlt.h whJch he was able to depict extraordinary 
cosmic fonna.11'-e forces at play and at work ln the soil: (orces 
Iha.I could motlva.e clcmcnt.15 10 5C8rch out and bond to each 
other by puU1n3 out claws or chelaUon. 

Details of Steiner's background and of his d~lopment of the 
.Antbroposophlcal Soc:lcty. to whose members he ga~ his faIDous 
lectuttS on agrtc:ulrure In I.he summer of 1924.. can be found tn 
the appcndtx to thts volume. aloniJ with SOmt of Stetncr's more 
=ne explanauons of what IS l!Cfl••lly occ:un1ng. 

Chapter JI 

SONIC BLOOM 

Plants. says Stclncr. can only be under 
stood when con.sldered lo connect.Ion w1lh all thal Js cJrcl1ng. 
weaving. and living around them. 

In sprtng and aulunm. when swallows produc:c vlbrauons as 
they Jlock In a body or air, caustng cummts with their wing beats, 
these and blrdsongs. says Steiner. have a powcrf'u.I cll"cct on the 
Jlowcrtng Md fruJttng of plants. Remove the winged creatures . .be 
warns, and there would be a stunting of vcgelalion. Hts potntwas 
well made for us tn Florida. 

A blrtl"s·eye view across country soulh and cast of La Belle, 
midway between the great Lake Okeec:hobee and San!bcl Island. 
reveals an oc:ean of citrus orchan:ls cut by a skein of dusty ·sca
lanes." extending for mllcs lowards lhesbores oflhc Gulf of Mexico. 
once a paradise for seashell hunters. 

Any bird ovcr1ly1ng thJ.s grecnswanl ln the mid 1980s would 
have been perplexed by the lac:k of avian fellows among millions 

of orang.c trees grawtng ln the conJlncs of Gerber CAro\'e. satu
rated by a fog of chemk:a1s laJd down to ward off swa.cms of tn
sec.ts-except In Scciion l. There a multtludc of feat.berm fauna 
clarud among the trees or perched slng1ng In lhctr branches. 

To tills oasJ.s. the birds had been auract.cd. ool bv a natural 
concert of thetr colleagues. but by a sonic dlapasoll closely re
sembling ~- which to human ear&-tncapable of distin
guishing Its "8J"led hannolllC$-n:calls the cblrplng of a chorns ol 
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outslzed crtckecs. 

nus sonic symphony was bctng cmltlcd from a scrlcs of black 
loud-speaker bo."<CS set atop twenty-foot poles. eacit resounding 
over an oval of about forty acres. l ta purpose wa.s not so mucl:t to 
attract birds as w tncn:aac the size and iotal yield of a crop of 
fruit. -11ung. • as I.hey say In F'lor1da parlance, on trees as If It""~ 
a collection of dccoratl\~ balls al YUietide. 

-1 ba--e hung orange!> the 111.zC of peas. shooter marl:Jlcs. golf 
balls. and lmnlS ba116. some still green. others fully ripe. all on 
the same tree. all at I.be same Ume. • said Roy McClurg. a fo:rmer 
Uuloo City. t:nd•ana department-store magnatr. part owner of 
the Gerber Oroo.-e. 

We had drt"en dawn at dawn to bis 320-acrc boldlng where two 
young 6cld harvts brothers·ln-law, each "'1th a tractor and a 
craller amk or f'ollar feed bad sWtcd alT be~n two long rows m 
trees. douS1ng them With an aerosol mlSl from top to bortmn wbllc 
a speaker. simflar to the ones on the poles. llUled ID mutmum 
\'Olume. sbrlckcd a wblsr.llng pulse ca.sUy audible at>o-.-e Lbc roar 
ol !he lractol' motors. 

Pntnttng to one of bls many trees. McClurg ralacd his •'Olcc: 
"Ibis Is tbc typtcaJ fruit rm gctUng wtth lhls brand new ~tbod 
called $onlc Bloom. Ii synchronously c:ombtncs a spraying or the 
1cro·cs or any plants. from tiny sprouts to mature irees. wtth a 
broadcast. or thal spcdal sound. With that process. sJmple but 
sctenl1llcally unexplained. 1\-e been able for lbe ftr&l tlJnc to get 
fruit all O\ICI' I.be Inner bl'llllChea of my o~ trees. greatly add
ing to the 'umbrclla'-1,.vpc set which Is evc:cywbcrc the norm. And 
that's not all. I want to show you somdhlng. !at more: 1m11resstve. 
even fantastic.· On a poruon of McClurg"s plaruatlOn thrc:c Im
mature: treeswtth more: than halflhctrbrancbes Withered or dead 
were being treated With a solullon slmllat to the one In the trailer 
tanks. bu l dcU•-crcd from plastic bags •'la lubes and needles punc
tured ln.to Lhe bark just abo\-c the ground. 

"WhJll you're looking al.· &aid McCh.1rg. •arc three specimenS 
atlllctcd with a mysteriOus disease called 'Young Tree Dcdlne' or 
YID. It has taken out at least one or c--cl)' ten citrus trees In 
groves all m'CC I.be slate of F1or1da. whldt bas i;penl more than 
S50 mJllJon. so far In •-aln.. LO ay to come up wU.b a cure.· 

C!Ose- ln.speciJon of I.be slekJy O'CCS !Jlowc:d them. after Only 
ien days of uc:auncnl. ID be putting forth a host of brand new 
sprouts all over lhelr Umbs. sure proof that lhctr root sysiems. 
known to havC! hem W11.hermg and sloughing root hairs. was re
cm-erlng. 

'Yl'D tttes such as thcac, • explalncd McClurg. "Sk:km at be
tween etg)tt to ten years of age. before they'\-e begun to bear. lt"s 
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as If a disease were strnctng youfl& cblldrc:n. A bcall.h)• orange 
tree, llke a human. can U.i: up lo eighty or ninety years. Most 
lnCredlble. as you can sec. these UtUe lrces arc also begJnntng to 
putout a heavy bloom. trying to rcpropagate..· 

Back tn bis pleasantly refurbished clapboard house. oldest 1n 
lbe county, McClurg took from h1s rcf~cralor a da:ten oranges 
the size of small grapcfruJL Jbeac were picked at my grove yes
~ay. • he explained. -ordinarily oranges a:. big as these would 
be pithy and woody lnSlde, with \'er)' UtUc Julee •• SUctng four of 
lbcmwfth a razor·sbarp buu:hcr's cleaver. ~cClurgbeld upse.·
eral of the bemJspbcrcs c:IJ1pplfl& w1lh Julee to show off muss no 
tblckcr tban en eighth of an Inch. An clectr1c Julct:r processed 
lhree of them to nearly 8JJ a pint. SIZed glass. 

"Oranges 11.ke these.· said McClurg. 'will gl\-e me a crop wfth at 
least a 30 percent tncreasc In yield and a marked rise In 'pounds 
solid.' Add to that the fact that the Oan-ey Center for the lm. 
~of Human f\mcUonJng. a mcdblly· plOocerlng resea.rcb 
!!10UP In Wlchlta. Kansas. bas testrd I.be JUICC to show an 1n. 
cn:asc of 121 percent ln naturaJ Vitamin Cover nonnal oranges. 
and you can understand that this new 'Soruc Bloom' dlsco»cry 
wc·re taJldng about not only lmpl'O\ICS quantity. but also quality. 
rvc run bUndfolded tests wtth sc:ores or ord1nary people who have: 
compared I.be taste of my ju1ce w1tb that of oranges from many 
other groves. and lbcy au sclected mine as lhc most.Up-smacklngl). 
supertor.· 

Wbile McClurg was hnpplly barvesUng his oranges, Harold 
Auogist. a dairy fanncr milking a two-hundrecl·hcaclhcrd ofHol 
steJns In McVeytown, Pennsylvania, was equally happily applying 
ihe SOnlc Bloom method LO a hundrc:d·acrc ftcld or aJfal!a, the: 
deep.rooted leguminous plant grown for ha.Y- brought to Spain 1n 
ihe eighth ccntwy by Invading Moors and since spread to create 
agncul1ura.l wealth aJJ O\lcr the WOtlc'I Nor did h15 animals have 
any difficulty dlsttngulShlng the high quality fodder sprayed With 
SonJC Bloom. 

Thal year Aungst took off 11\-e culllngs. one shoulder· high and 
so t.hlck he bad to gear b1s traclor down io low law to pull hJs 
cutter through ll. WUb lbJs luuvest Aungst won the Pennsyl\'8Jlla 
State ftvc.acrc alfalfa growing contest OllCr lllnety-tbtce olbcrcon
r:cstants byproductng an unheard of7.6 tons per acre as against 
a state average of 3.3 I.OM. 

To dairyman Aungst. the size of h1s har\·cst was nol lts most 
lmportanl. cbaracter!SUC Hay &om this a1!aJfa fed lo hl$ herd 1hat 
wlnttt allowed the~ .. lo step up milk production from 6.800 LO 
7 ..300 pounds per hundred wel8)lt of cow. yet eat one quaner 
Jess feed. "I could hardly bellc\'C ll .• said lbe peppery Aungst. 
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ihlrd-gmeratton owner ofhls property. "My cows were devourtag 
the alfalfa. stems and all. Olher years they'd leave lhe stems just 
lay. Aoow's n05C IS the very best barometer to tell how good yaur 
crop Js. Cows an: really ftntcky about what I.bey eat.. I tlmw down 
bay from anol.hcr or my f\clds alongside thlS record brcal<!ng al
falfa.and the caUlc Orsl went for the feed cxpoaed to that funny 
sound e\'ery t.tmc. changln~ O\W to lhc other only when the good 
sruff was all gone.· 

In the cellar of hlS house. Aungst ~bowed us two dnccl alfalfa 
plants, one from blS farm. another from b1s nrtgbhor'a. The Sonic 
Bloom spc:dmcn. Lwtcc as long as lhc other. was much giuncr 
and bad a far thicker root mass. 

·c.d me show vou something.· said Aungst. holding the 
neighbor's plant by llS root and Oawng LL agalMt a bare iable 
mnll. the tap was Uuercd with dry leaves. Sweeping them off wtth 
his band. Aungst slapped the Sonic Bloom plant down against 
the SJ mace. Hardlv a lcaf fdl ofT. 
~; be sill( speakfug emphalically. Iba!. should tell you 

90mrrhtng about the lnhcreru quallty or those two plants. When 
you ha\'t: to l'.l1D\'C or ship the Sonic Bloom hay. LL doesn't lose a 
Iota! llS bulk Lbc way the olhcr does.· 

One clue fur tbc cows' p~crcncc was o. lC5t run on protelll 
analysis by an -infrared scanner" al thC' Pennsylvania State Un!
~'Cl'Slty "Ag-Days" exhlblUOn and fair. Aungst's sound-aposccl bay 
scored a rerord 29 percent for protetn and an extremely high 80 
percent for "Total Dlgcsublc Null1ent.s" ITONsJ. Al tbc fair the 
same lest showed 5lmllar pcn:-eni.agcs for Aungst's soybeans. 

Across lhc United Statcs In the Tiwa lndlan pueblo of San Juan. 
New Mexico. rwcruy minutes drtvc nortbwe&l of Sama Fe. the 
bJgl11y alkallne desert soils composed ofplS\Yll clay called adobe. 
best suited when mtxm wtlh straw to make cheap bulldtng blocks 
for housca. can be as hard-packed and Impenetrable as a New 
York Sidewalk. Yer a garden under the ministration of lbc same 
aurally-sptccd nutrtUon as used In McVeytown and In F1ortda was 
growing as If In Eckn. 

Alongside more than llfty ktndsofbctb!I. •"egctables v;"Uc:Jlour 
lsblng, lncludlng wmatoes and cam>lS ne\'M' IM'forc grown In that 
arid region at the conllucncc oft.be Chama and Rio Grande m· 
crs. 

To Gabr1el Howcarth. a bearded. pony tallcd master ganlcncr 
employed by lbc tribe, •-etera.n of SC--eral years' work with Maya 
1ndlan faJ:mcrs In Mcxk:o's Yucatan pcnlnaula. Sonloe Bloom was 
as miracuJous tn Its results as wu lhe Mayas' ability to grow 
crops w1th no cllcmlall addl~-ca by simply mentally oommunl
caung wUh Lbcm In some Dl}'Sler10usly hcnncl.lc way long pan of 

lhctrethos.. 
So111< lllcno ll.l 

"Asyou cansce,"sald Oabrtel. part.Ing the purplish gittn leaves 
of a German beet 10 cup his hands around the lop bcmlspbcrc of 
a swollen mam-e-maroon root much largcrlhan asollba11, ·1 can'l 
get my hands completely around It. All the5C beets. wbsch nor
mally scale olT al no more than four pounds "111 ~ al least 
nine, possibly ten.· 

With the steely dctenDlnatlon of a couquJsLador O-"Crlald bv the 
gentle traits of Comanche, Howeart.b uprooted tbc g1an1 and Succd 
11 open with b1s Mexican machete. Uke McClurg's onmges JI bad 
no spongy core. "l'u.re beet throu~out." said HOWCOl.rth. "Shows 
every Sign of O\'CIW1ntcr1Jli well One of these will last a pueblo 
family a whole wetlL • 

He was also growing qutno. a favortte !?rain of tbe Aztecs. and 
amaranth. the prlZed Sta pie of th" lnea.s. both r1cher In tbc amino 
adds ncccssaiy 10 a body than any temperate-ell.matt cereal. Wrtb 
Sonic Bloom. m had achla'ed a crop of both grains many umes 
largtr than any brought ln by the Cot.ta Rican Cerllro de Agticultlau 
~JI Eitsenam which had plOneered thdrCUlt!vatlona1.lowcr 
alt:lrudes for O\'C!' a decade and a half. "The remarkable thing about 
these crops.· sald Oabr1cl. "IS the!rabWty undcrthisspcdal treat
ment tO adapt to alt:tludcs much lower than those or their native 
citJm,s. !Jkc the beets and the reat of the herbs and vcgctables. 
they're Jn fine balance. Wtlh lhls Sonic Bloom our son-y &o.lls seem 
w be 'ak:hemizcd' into getttng sailer through lbe plants' transfer
dng nutr1ents Into lhe ground ll11Ctr. You can test this by smell
ing. even tasting, the sou. feeltng UJc 'crumb' of Its structure, and 
nollng how earthworms proliferate In It.· 

One of lhc pueblo admt:nL'>tralors scuffed the earth with his 
boot and said wondertngly: ·1 can't Imagine what would happen If 
poor people Ukc myself. worktng with bad soils all over the world, 
were widely afforded t.bJs remarkable method. ll coWd help them 
grow a great part of C\'Cl)'t.hlng Lhey need to support thetr faml-
11.cs. and on Just a t1ny plot of land.· 

Halfway up lhe \"asl arc lhai connects New Mexico to Pennsyl
vanla. customers at the st. Paul f'annc:rs Markct were mean
while raving about the taStc of iomatoes. cucumbers. sweet com. 
zuccb1nl, 5QUash, and other wgeiablcs !lfO\''fl with Sontc Bloom 
displayed I.here C\'Cl)' Friday aftmioon and Saturday mornfng. 
As one older buyer pu1 ll, as I! speaking for the rest JbJs pro
duce tastCjl IJke It used to 1a11te when I was a boy!" 

The ~1'8 had been uuckcd to a spcdal booth by WWlam 
Krantz. a former suctcssful lWln CIUcs stockbroker. Side of lbe 
ftnanMal rat ral'C, who had bought a plot of ground In Ri•"Cr Falls. 



Or. -rwlih the tallait - a>rnort ....,.nl '"""""""" ~. lll"O"'n w1th!looic 
Bloom. 

Wlsconsln. on t:M left bank of the St. Croix Rl\"cr. separating the 
state from Minnesota. On bis twO-ac:re \"egetablc plot. n0t much 
larger than l.ho5C to which lhe nwa lndJan bad referred. Kranz 
saw cherry mm:nncs. less than four fc.-cl tall. each beru1ng six 
tnmdred to ctgh.l hundred frultS per plant. Cucumts SOlf.tn vtnes 
sprouttng three to Six cucumbfTs at cad! leaf node ln5tud of lhe 
normal one or tv.'O. sweet com ~ tbree stalks. each with 
tv.'O to three cars. all from a slngl.c graJn In one comer. a lone 
.,.111y plant oc:cupkd nine square yards of J!round. mothedng In 

• 
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I.he autumn sunshine thirteen huge saffron-colored pumpkins.. 

All of this produce had been treated wttb lbc same met.hod 
used by McCluTg. Aungst. and Howearth. obvlattn.ci lhe need for 
aay artlflcfal fertlllzer. It cost no mllt'C than 850 per acre lo spray 
wllh Sonic Bloom. nte same treatment has been expedmentally 
applied to crops tanging from potaWc!I. brocooU. cauUJJower. au
rotS. wheat. barley. and aoybcans. to such c:xotic tn>plcal ones as 
papayas. mangoes, avocados and macada.mlas. In an ruty stau:s. 
'M1h nsults as slartllngly ttuprcssl\-e as those obta.loed to La Belle. 
McVeytown. San Juan Pueblo. and Three Rtvcrs. 

The Idea was sc:eded In the mind of Its devcloptt one bitter cold 
wlmer day In 1960 In the Oem11lta.rtzed Z.One between North and 
South Korea Dan carillon. a young Minnesotan recruit serving 
'W1th the U.S. Arrrry motor pool. happened to see a young Korean 
mother dcllberately crush I.he legs or ber four year-old chlld be
neath lbe bad< wheel of a m-crstng IWO·IDD OMC lnlclt. Tearfully 
'the woman explained In dlstrau8)lt and Incoherent Englfsb that. 
wttb two more children starvtog at borne. only by c:rtppllng her 
oldest boy could she beg enough rood In the city to feed her CDUre 
Camily. 

Then and then. Carlaon decided he would S1ug.le-mlndedly dc
wte the rc51 ol hlS Ufe lo ftnd.tng an tnnovaUve and cheaper way 
w yow food. access.Ible to anyone wlih cvei1 tbe lilDallcst and 
poorest plot ofland. Back home ln Minnesota. he enrolled In I.be 
lln1veISlty's E.~tal Coll~. U.ke David Vetter at OhlO. be 
was ~ 10 design hts own c:urr1culum and reading program 
tn hortlculrure and agriculture. 

Soon be concluded that la poor sous. II plants eould be appro
p.rtacely fed. not lhrou8)1 lhctr roots. but through uw.- Jca\-es i.ia 
the minute mouth llke openings called slOl'lirna-wbJcb ~ 
constantly use to exchange g;iseous aerosols and ml8ts W1tb the 
surrounding atmosphere-they mlghl Ooutlllb and c--en grow rap
idly tn soils that were acidulous. nlkallnely salty. arid, desert. or 
otberw!se deprtved of balanced nutrients 

But some motl\IC force. be soon reallud. was needed to.awaken 
Ille stomata toacuon. PimUngas to what tbl9 might be. Carlson 
stumbled on a record ~ "Cl.rowing Plants Successfully 1D the 
Home· dertsed by George Milstein. a retired deotal surgcioo who 
bad won pr1zts for growing colonul bromcllads. members of an 
extended plant family a.s dl\-erae as the plneapple and Spanish 
moss, Mllsteto's lnn0\'8.lJ\~ Idea bad been ID ge1 a recording com
pany. Pip Records. to ~IC Into a popular tune lbe PUTC 
sound frcqucnctcs broadcast by Unl'\'CJ"Slty oi Ottawa~ 
co Increase wheat yields. wh.lch he had read about Jn The Secret 
l..ife o]Aarus . 
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Picking up where Milstein ten off. cartson fo<:UKd on Anding 

frequencies that would moth'ate the stomata to open and lmblbe. 
1bougb be did noiatllrstsuspcct a tkwllh the !IOund lhat<:alJ9ed 
the bltds lO flock lo McCJurg's orange grove. be managed through 
a stroke ofsptrttuaJ lnsl,l!bt to bit upon aoombtnauon offrcq,ucn
c1es and bannoalC8 exacUy accordant "1lb the prcda.wn bird con
certs that oonunuc pa.st sun-up Into morning. 

ca dson enlisted the leclmlcal c.xpertJac of a Mlnncapolls mu 
Sic teacher. Mk:llael Holtz t.o help crcatc a n~ casseuc tape of 
popular music Into wh.lch Ills nonmu$1Cal 90Dks could be lmbcd
ded forlncl11S10111n aSonlC Bloom b~ kJt for use In small badc
yard gardens and grttnhouses. and on Indoor plants. Wl1h1n sec
onds of hearW( Carlson's ·a1clu!l chirping'" MCll!aling out of a 
speaker. Rola rcalJzrd Its pitch was coll80nant with the early 
mmnlng treetop conccn of birds outside his bedroom window. 

The ftrst cassctt.c. us~ Hindu melodies calkd ragas. suitable 
lo an lndlan car. and apparently delt.i;hlful lO both bird and plant 
lnduced stomata lO Imbibe more Uwi lte\-en Umcs lbe amount of 
follar-fcd nutrients, and even abl!orb tnvtSlblc water '-apor In the 
a.anosphae that exl5ts. unseen and unfelt. In tbc ddcsl of cli
matic conditions. But the aound pro~ ln1tallng lo American 
horticulturists and farmml. especially women. apart from lbosc 
few whose laste5 for the exotic accepted mgcas a.5 In '-ague.. 

Looklnl! for ~tern musk: tn the range of Carl50n"s btgbMt 
~cnctrs, the ones which tn Hindu expertmcnts had shown 
the best bumper crops of com. Holtz. culled &e\--Cral baroque se
lections from the Dlt:ttonory qf Mustcol Themes sclWng on the 
first movement of Antonio Lucio Vlvaldrs The Seasons. approprl· 
a.tcly called ·spr1ng.· ·ustcntng to It Ume and again.• sa.td Holu. 
•t rcallzed that Vlvaldl, In his clay. must have known all about 
birdsong, which he tried lo lmltale In hl.s long vtoltn passages.· 

Holtz also reallted that lhc vtoUn music dominant ln ·spr1ng" 
reflel!ted Johann Scbas1Jru1 Ba.ch'e \1olln eonalas broadcast by 
che Ottawa Unl\-erstry researchers to a whc;atfteld., wblcb had 
obtained remarkable crops 66 percent greater than a\l'('rage. with 
larger and bcavtu l!CCds. AccordJnl!ly. Holtz selected Bach's E 
major oona:rta for \1olln for tncluslon tn Uic tape. ·1 chose that 
particular conccno. • cxplaJned Holtz. "'because IL bas many rep-
etlllous but fc:w '-arytng notes. Bach was such a musical genius 
be could ~c bis bannonlC rhythm at nearly C\'U)' other beat. 
wllh chon:b l(OlnA from E to B IO Cl-sharp and so on. whc.-cas 
Vh-aldi would fmluentfy keep to one chord for as long as four 
mcaswcs. That:& why Bach ts oonsiden:d lhe grcaiest composer 
that C\'Cr lived. I chose Bac:h"s si:rtng oo~. rather than bis 
more popular organ music. because lhc Umbrc of the vlolln. Its 
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JJNl1lonlc suucillt'C. ts far richer than that of the organ.· 

Holtz next delved tnlo what for him wu a whole new world of 
bird melodies. In the 1930s. Aretas Saunders. author of Gl.dde ro 
Bird SorlgS. had developed a met.hod of visually represent1n& 
~a newly devised audJo.spectrognun. lbe arias of singing 
birds that can neither be dcsa1bed 1n words nor adequately shown 
...nth any accuracy on a mU51cal stoJI 

Rdlncd at Cornell Untverstty'e Laboratory of Omothology Into 
-sonograms. • which &bow elcctronlc frcq,uenc:1e& and ampUtudc.5 
mthCT than muslcal notes. they wen ftnit popularly used In 1966 
1n a neld guide. Bllds qf North America. where they arc pnntcd 
nexi to most oflhe l:ndlvtdual descrtpllons of645spcdc:s ofblrds 
trpt S' 1111ng 75 famU!cs that Uve oonh ol'thc Mrrlcan border. 

A few songs of parljcularly hlS)> pitch-from 6.000 to 12.000 
cps fcyclcs per scc:onctr-aucb as that of the sby Tc:n!'ICSS"'! war 
bier. whose protccttvelv-colored bright green bllcl< blends Into the 
leaftS at the tops or trees. are as Inaudible to many older people 
as hlgb-fttqucncy dog whistles. 1bcy arc dlstingnlshahle Jn tbe 
g,wdc because they have to be rcpcescntcd on an cxt.ra-la.rgc 
sonogram 

Soon Boltz came to see whett the vanous pndomtnatlng pitches 
ln bln'lsongs could be calibrated by rcfCTCl)Ce points on the muSl
cal scalt and lhclr bannontcs. Oan Carl$on had l.nsllnct!vcly bit 
upon frequencies I.hat were lbe Ideal electronic analog for a btrd 
chou. •11 was tluilling. • satd Hotz. "to make that connection. l 
began lO feel that Ood had cruted lbe birds for more lban just 
l'n!cly Oytng aboui and warbllng. Their Vf!I'Y slngll'lg must some
hmv be Intimately linked to lbc mysu:nes of seed gcrmlnaflon 
and plant l!,10Wth. • 

Durlngvisfls back to the Iowa fann CQuntry ofhls birth. Holtz 
learned that there had once ~n Ut.erally thousands of songbirds 
all O\'Cr the counl:1ystde. Hls aunt A1Jcc plU'tlcularly missed I.be 
.lyT!taIJy bcauf.1ful and eictendcd Outc·like U11Jlng of\1U1ous spot
led-belllcd thrushes. the high thin wb1stllng of the black-arul
wbitc "''arbler. and the buzzy lh.-e ·note song of lls cousin the blue
wl.ngcd vr.ubler. recognizable by Ila bright yellow be.ad. l.broat.. 
b:rea.st and underpans. Most. If not all of t.besc songsters were 
long since gone from the landscape. 

"1 guess Raebel Canion was right.· Holtz said nostalglcalJy. ·the 
5Prlng sea.son down on the fanns 15 much more silent than ever 
before. DDT killed off manv birds and others nC\n seem to ha'-c 
taken t.bctr place. Who knOws Whal maglcal effect a bird llkr the 
V.'ooct Thrush might ba\-c Ol'l lls em1r00ment. Stng1ng lhRe sepa
ratC notes all at the same time, warbling two of them and sus-
talnlng the otbers!. 
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One morning while HOitz was mcmally bemoaning all llie spc· 

ctes of birds that bad vantahcd from Iowa. a yellow warbler, Jook
Jng for all !he world llkc a canary. new. as If rMdlng bis mind. to 
pereh on the top of a tree outskle his bedroom wtndow and. as If 
cued by his band-maestro's baton. burst Into llODg. Holtz grabbed 
bls iapc recorder and managed to rcg1Stu an IU1a !bat "''CUL on 
and on for n1nc to ten minutes. lo I.be Oc1d guJde be found tbal 
the Utile bird rcglStel'll a bJgb 8000 cps Drawn deeper lnlO Lbc 
subject. Holli consulted books thaL detail tbf'. structure o£ 
birdsong. such as Voc:ol Communlotufon In Birds, Born ro Slng. 
and Btn:I. Sounds and Their Mean.tngs. He al50 consulted blologl
cal leXlS to ll.od that tiny •1111. minute shaggy ba!rl!kc tufts In Lbc 
cochlea of the human lrlncT ear. •1bnuc to ccrtaJn "window" fre.. 
qt •enc:fcs. 

"Whal I was uytng to ~ OUL with Dan C&tlson was what 
mrtly = wett tw111alln!l In plants: Holtz explalncd. 

I no king at drawing& of a cell. HOltt further dlsco>.'CJ"Cd lhc rcp
resmtatkm of a subcel1ular structure wtlhln the cytoplasm known 
as a mlmchondrlon. PolnUng to the enlarged drawtng of one of 
them hf'. asktd: ·orwbat docs their shape remind you?" 

A glance suggested the form or the "''OOden-bodJed sound ball 
of a \'lol1n OT Viola. "'That's rtgllt!" Holtz exulted. 

"And [found It more than or passlrn! lntCrclil lhal the f'CSl!W!DI 
frequency of mttocbondt1a Is 25 cp&. wbJch. If lnterpolaied up
\\'llnis gets ro a hannon1c of 5.000 cp&. the same frequency used 
by Dr. Pearl Weinberger ro grow win~ wmat two and a balf times 
largtr than normal wtlh four ttme5 the average number of shoots. 
as reportedJn Dorothy Retallack'11 The Sound q[Mt1Sfl: and Pl.ants. 
11 could be that che frequency he ul!Cd Vibrated nol only lhc mfID

chDntirla In !:he wheat. seeds. buL the water slUTOundlng them. 
lncreastrig the surl'ace t.en11lon and t.hus cnbandrlg ~lrabJllty 
through thc cell wall." 

Holtz connected this to Retallack's ha\1ng abo dlllcovered that 
the cranspJraUon rate. Indicating grcaler gTOwth acllvlly In her 
expcrtmental plants, rose when they "Ustcned" to Bach. 19205 
j82Z. or the Indian strains of Ra\'I Shankar·s sitar. wbcrcas ex· 
posed to hard rock. wt th the same rate nearly lrlplcd. within two 
~ the plants wen: dead. 

"l bcllaoe such frcncUc mUSlc. - said Holtz. "Was too much for 
their O\'Cl'a!I systems. The Intense gr1ndlngly lllOOOLonous energy 
ln tb<U rock 9ound could have •'lrtually blown the cells apart! 
Young volunteers for the U.S Na•".\' who have Ustened to lha1 type 
of music Slnce chlldhood ba•-e bttn rejected because of partial 
deafness. e\'ell bclOn: reacblng the age of twH!ty.· 

Asked If one could simply play the recon:llng of a crescendo 

, 

I 
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mvoivmg all or a symphony OTthcstra's bistrumems with lhclr 
humlrcds of frequencies and hannonl1:1S and allow plants to se
lect those best sulted foT thclr needs. Holtz rep!Jed: -You ha•-e to 
take Into account a law of dlmtnlllhlng returns. Too big a dose ol 
anytblTI,11. Is not neccssat1Jy or greater bendlt lban JusL a llltlc or 
t:\"Cll a Uny dose.· 

Jt seemed Slgnlflcant I.hat Holtz, the muSICOloglst. could say 
ihls without anv knowied&e of homeo~t.hlc ·po1ent1z1ng. • 

Carlson. whom~ met In Kansas City at one of Charllc Walter's 
annual cco-agr1rulture confcn:nces. cxplalned bis approach wt.th 
11\'ely cnthuSlasm. "What ~ 01cd all along to do with the some 
part of Sonic Bloom. - be expostulated. his jet black halt and pi
rate beard reilecttng the hue of the Western ·cut 8\JIL he wears for 
pobllc lectures, giving bJm the air of an AmlSb Elder. •15 Lo stay 
wtthln boundalies set by nature. I think there are ccrta1n cosmJc 
forces whlch can account. however 'unsdcnUllca.lly: for much of 
our success. Properly adapted they will get plants to grow better. 
perhaps get cows to glYc more milk. OT e-~ J.nsplrt people to 
relate to one another more hannonlously. 

"'lbere's plemy of evidence that various frequencies of both 
sound and color can be curatl\le. But 'bard roc1r· 1s not consonant 
with nature·s own harmonics. I bc!Jcvc btrds exposed lo 11 for 
long pe11ods would fall W nnd die. just a.s Retallaclt·s plan ls wt.Lh
en:d away.· 

He waved bis hands llke an cvangclisL ·1 get OVfi a hundred 
calls a year. from 1JCOple cxpcrtmenUng w!lh my broadcasts. Most 
of them say that when the sound Is turned on. plant$ actually 
tum aWRy from lhe sun to grow toward tbe speakers! Always! To 
me lbat means the sound Is as Important lo plants as whatcveT 
we understand about phot09yt1t.hesl8. Perhaps t.hal's what Rachel 
Carson meant when sbe lnUmau:d that sprtng might one day be 
Sll.cnt... 

Wl.lh a cold Mlnn~ta Winter c:omlng on. and llmlted space ln 
wblch to cany on hJs early cxpe.imems In a VHA·ftnanced home. 
Carlson took a bl~ step: he spent tlgbty·Clght cents on a U'Opk:al 
~awuntiaw or purple passion \'Inc. Known also as a velvet 
plant. natJvc to the lndonesl.an ISiand of Jll\'ll, lls fleshy teardrop 
leaves arc densely cm•erecl with •1olct •'Clns and baJrs. and 11$ 
yellow~ dfshUR flowers exude a nasty smd1. But 10 Carlson, 
this was bis chC!1Shcd baby. Once a monlh wt.lb a cotton swab he 
aPPllcd doses of nuU1ent to lhe Up or bJs •-egctal pct. almost bo 
meopa1hJcally weak doacs, wbJlc stmult.aMOu.sly get.Ung Jt to "l!s-
1tt1• to his sonics Tbe swabbl~ turned t.bc Up a wttbcr1ng brown. 
but quickly resulted ln a new sprout burgcODIOg forth one leaf 
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below the dead Up to grow at an o~le.r.Jtcd rate. Wllh1n a few 
days. the orfgtnal tlp had completely re<:O\=ed and was spurting 
rapidly ab~. both shoots exhlblt:!ng lblCk lleall.by st.aJ.ks and 
cxccptlonally large lea~ 

As the vine crawled upwards out of lt9 pot. Carts<>n set'e\l."e;l 
r.cacup books Into the wall of bis k1tcbcn, six Inches apart ti) 
suppon It; and so Cast did lhe vine race for lbe books be had to 
add half-a-doz:cn ~~-eek. 

An<1llch point he made another start.Ung dl!ico\uy. lf he snipped 
the growing tips with a 9CL'90rs. the Ja-'aDC9C plant.. far from 
daumrrl, pm out a new shoot al tile Orst leaf node bdow the CUL 

As nmcl as tilts seemed 10 Carillon. he was C\~ more puzzled 
by his ptl's growing nm only the teardrop lea•u characlerlStlc of 
itS spec:tes. but also saw toothed ones lypleal of lts h•l!an cousin. 
Gynura sanneruosa. along with completely alien spilt leaves prc
'1ously = seen on any purple pa.sslOn planL The soUDd·plus
soluUon treatment appc=ed t0 be strangely affcct:1ng eomcthlng 
to do wWt bis vtne·s genettc qualities even as It grew. 

In a paper on hls cxpcrtmcnt submlrtA:d to his prof-. Carlson 
presctcntly askttl: ·noes one cell of a plant genus conta.tn all the 
cbaractcdsUcs of all the species of that genus? lf ooL why bas 
my plant. grown from a Gynnra ournnttaal cult:lng. developed 
leases. O\'Cr 90 percent of Its length. pecu.lla.r to the GllfiUT(l 
sarmentosaand. at lhesamc time. exhJb1tcd an enurctynewsput· 
Jcaffonn? Could the combined appllcaUon of nutrient and audJo 
energy result In such rapid growth rate that tile very process of 
C\'tllutton ts conden3cd? Ha\'C I enabled my plant to adapt mon: 
quickly to Its cnv!ronment? I& lhts the reason for the different leaf 
cha.rac«;rlsuca appcat1ng on one plant? II llllY of t.hesc questions 
can be answered )'es.' can this knowledge be applied to oilier 
plants? Coukl food crops be treated lo achiC\-e more rapid growth 
and better adaptability to Uldr own or alien cnV1rOnn1ent.s?" 

As wlnU:r wore Into sprtng. and summer Into fall. Carlson no
tlced another oddity: his plllnt had bloomed not lhe usual once. 
bot twice. E•-en morc fantastic was Its lnettdlbly CKtcndlnglcllgth. 
In only the first lhree months. the \1ne, whlcb normally ne-'Cr 
exceeds a length oflS to 24 lnche$, bad grown a total strmof 150 
fceL Durtng the rest of I.he year ll pu&bcd on at the &ame rate. out 
the kitchen through an Inch and a balf hole bored In the wall 
leading to the ll~'lng room wbere It boustrophedonly ro-"Cd back 
and forth along the «t1ln& on wtrcs suung eighteen Inches apart. 
to atlaJn a length of O\'CI" a tenth of a mJlc. 

Dw1ng the next year cartson beQln antpplng 4-lnch shoots 
from bis ~1ne. whJcb be started In small plastlc pots. Four bun 
<Ired of l.besc. labeled with h!s address and phone number and a 
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rcq1lCl'<l co call hlnl for a replacement should the shoots dk. be 
took to a Oca·marlart where they rapidly sold for S<t apiece. 

·1 bad many calls.· he rcmJnlsced. '"bul none ~ t0 complain 
aboUt s1Ck or dying plants. Instead the callers wanted to know 
why the offshoots from my mother plant were ~ twenty. 
thlr1Y· forty. flJ\y feet long. and CY"Cn more. I at once thought that 
this unheard of development lll.l&Jlt give rtsc to the poss1blllty of 
whole new strains or hardJcr super flora.· 

Despite thts achievement. worthy of Luther Burbank. when 
Carlson. In happy excttement. asked members al hJs unM:rsUv 
conunlttce to oomc to bis house to sec for tbcmsch.-es what hC 
bad done. thelT only reacuon amounted to a ya"''l'l. 

Didn't he 1'C811ze. they as.keel, that. because bis results had been 
oowned on a non-edible house planL Ibey were of no mtTD1!M"· 

cfal val~ or Interest? 
·1 was dumbfOIJilded. ·said Carbon. -i could bardlv beJlrvc th1s 

rcacuon. Here was the fl.rst Umt In lbelr lives they bad beard of 
sound be1na able to enhaocc Lhe upiake of nutJ1cnts to produce 
IM kind of growth I was getting. and they cast lhe result aside as 
wonbless.· 

Desperate to get anything Into the publlc record Lhal would 
subsumtla~ his achievement. Carlson wrote to Guinness Super· 
lath-es Umtted In Middlesex. England. publlsher or the now fa. 
mous Guinness Book qj'World RCCOf'ds. which sen! to Minnesota 
to check bis claim ·spec1a11sts Jn the malter or freaks tn the plant 
kingdom.· 

Carefully measurll\g his plant's stem. Inch by Jnch over its en
Ure lengUt, the freak spccJall.sts congratulated Carlson.1'hat same 
autumn the new ed!Uon of the record book had an entry on page 
1.!lS extolling his llnd. To cowner the caveat that his new method 
was commerctaIJy valueless. Carlson next began lo supply por· 
table sonic equipment and nutrient m!x to backyartl gardeners 
who had called him aJla lhe MumeapoUs Sillr ran a huge photo 
of llie Carl50D family standing under the pass.loo plan I. its leaves 
lntertw1ned In lhe supporttng cba1n of a chandcllcr before pro
~ through additional holes tn the wall. Into his ch!ldrcn"s 
bedrooms. 

Not lo be outdone. lhe SI. Paul Dispatch. dC!ICl'1blng bis African 
\iolet.S. with more Lb.an four hundred blooms In a full spccm= of 
colors. and hls momtng glories. purple. blue, white. red. and pink.. 
as enveloping bis house from Its foundauon to Jls roof eaves. 
quoted Carlson as farcseclng a Jack· and-the· Beanstalk wudd wtth 
gigantic Dora capable of feeding multitudes whtlr tbelr stomata 
Jncrnscd the earth's supply ot Ufe-glvtng oxygen. 

Though be dJd not Inform the ~rter lhat the mulU·colorcd. 
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okl-fasbloned ttumpct shaped morning ll.lortc:s had oome from 
an anclC'Jll seed packet found by one of his mother's friends when 
she was cJrantng out her atuc. ll did occur to Carlson that 1f 
Lmhcr B1.Lrtlank could coax a splJly cactus Into losing Its Ularni;. 
not through cross breeding but by Informing thc plant that It no 
Jaager oecdcd them because be would -protect lL" he too mlgbl 
gel his c11mh1ng plants to adapt lO human c1cslml. 

1 su!)scxfbed to Burbank's Idea.· Carleon told us. "that &1 lbc 
btgbesl le-'CI. plants are C".apable or creating what 1.s 1n the mind or 
man as a means of assurtng thdr llW'\'Mll Into fu~ genera 
dons. I did not dlsa>WU lhc maJ1T Slll11t'S about trees which had 
borne no flowers or fruits for yCars. suddenly blmeomlng and 
beartng wben lhrcatened w1th an axe or a c:ba1n saw.· 

One sprlng. as he coll«ted the 6Ced8 from bis mamJng gloclcs 
for successl\'C annual planUXJ&. Catl&on and bis twelve-year ·old 
rumghtrr Justine meditated on how to get the vines to respond to 
t.bclr kJ\1ngly felt desires by foeuslng on tbdr fm.'Ortte hues. pwplc 
for Dan. plnk for Justine. ·we belJC!\'Cd. • said Carlson. "that the 
plnnrsmlght respond ro the colors UM! favored and draw closer to 
us as we were mentally and emoUonal.ly dra"'1ng closer to them." 
BY 1atcaummer when the vtnes wen: put11ng out the usual mixed 
spectrum of blooms ~ most of Dan's boUM. he found massed 
all around bis daughter's bedroom Window nothing but pink flow. 
ers and around h1s own bedroom window only purple ones 

'"l1l1s conllnned to me: he said, "that \\'C can, lo some sUll 
undefined wav. communicate WUh plam life which ls even ca· 
pable of altertiig the colors of Oawers and the shapes of leaves. lt 
must snmcbow be based on trust. The plantS mu.st feel your In
tent and realize that lf they n:spond you'll .sa~e their seeds to 
assun: thctr lloud.shtng conttnua.nce. • 

Evenmon: tnb1g\llngwas Carlsorl's belld'thathls method v.'Ould 
allow blm ro dctcnnlne the •'Cl)' Ukt'S and dlslilce.s of plants. BY 
exposing them to a vaned menu of nuU'lcnt.s hitherto unavailable 
to them. he 81med. lhrough their reactions. to tlru1 out which 
sclcc:thms !hey rnlgbt prefer. In.stead of ju.st forcing them. like 
human babies pUed with dlswteful turnips or U\'CI', ID accept 
what thclT parents bellC\'Cd, usually m1$takenly. to be good for 
them. 

1hls he hoj)OO mlgllr ntumatcly lead to lbc ellmlnaUGn of deft
Clt!DCfrs n:sultlng lo bad ca.sUng fruit or •-egct.ablcs. the cradlca
danof plant disease. andC\'CO. wflh r.hclrcxposurc to spice-laden 
aerosolssudl asmfnl. dnnamOn. ornuuncg. thecn:auoo of apples 
wllh mtot. ctnnaman. or other flavors. rtl!bt on the tree Instead of 
lo the ptc. 

"W1tat I began to realize.• said Carl.son. "was that my method 
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was challel'lgtng tlw seeds' po!mtfaL a potentlal D18Xlml.ted w.llh 
the r!ght number of Sonic Bloom sprays· which have turned out 
to be five-put on two weeks apart.· Strtklng a massl•'C ilst 00 lhe 
tahk for emphasis. he added. ·1 believe rve come across a new 
pr1ndplc that can be called l11detennfnate Qrowth! It shatters the 
Idea that plants are genetically limited to a gtven partlcular sw: 
oryleld." 

Thls lack of Umltauon led Carlson to another prtnctplc: getlluel 
ric progression. "\Ve begit.D ~ly lO d.lscovcr that plants treated 
during one ,qrowtng sea.son would pass alone whalC\'f:T changes 
v.=c taking place lo them. and create. r1ght through their seeds. 
a succcsslw: gcnerauon 50 percent Jari:er and OlOl'C l'ruttful. even 
when the newly genera Ung plants rcmatncd untreated wfl.h Saofc 
Bloom. I also call lbls genetic elast!dty. W latent ability of plants 
ID exblblt character1stlcs hlddC'Jl lo lhdr gem pools, pulling out 
advantageous ones that may have been hidden lOr hundreds of 
yeilIS nus ts connected to the ever beartng traJt brought out 1n 
~1cClurg"s oranges.· 

Suggt'Sttng that the poten1Jals lo plants to respond to human 
wiSbes shoW:I be closely cxamtned. he lamented that botanists. 
plant breeders. and genetic cng)neel'8 have la.lled to undetstand 
the pTOblem. "Scientists are rushing headlong Into tampcdogwt.th 
plants, monstrously slldng and spllctnggencs with ai;. much sur 
glcal fervor as tbc ~uls who cul and maJm animals lo laborato 
des. This bas led some of them to proudly announa! that In order 
to produce a leaner grade of meat. they have developed a cross 
eyed hog that staggers pathetically on legs that can hardly ho.Id 1t 
up.· Re looked up and away wtlh the firm yet benevolent~ of 
a committed soul. "We should tender plants and aol!nals, not 
distort Gcd-gtven g1fts sUll unrevealed ln hls creatures. but coax 
these gl1t.s and learn to !Ml coopcratlvelywtth all God's arca11.1res: 

He paused to allow the emol1on ln ht!! words lo Simmer awav. 
"Some people. with patUcular phllosophlcs." he added, bardeii
lng his lone. "might accuse me of torturing plan ls. abualng thclr 
de:l.tcate nature. Thl.s ls not so. I would challenge anyone to look 
at I.be model gardens l'\-e act up. examine I.be radiant heal.th of 
the plants. witness the mnarkabll' ln•ctlflca.Uon. and taste of this 
fruJl It ls all done with nothlng but affection. natural nutrients. 
and sound." 

But perhaps the most encouraging prospect for fulfllltng 
Carlson's dreaJ:o of growing larite qua.ntJtks of food on very sma.11 
jllors of gound ln a very sJJnple manner ls I.be mamagc of his 
system with one dC\'Clopcd bY Ron Johnston of MJ5siss1pp1. an 
amateur farmer ln bis 1.hJrt.les who doublC$ as a night nW'l5C to a 
bospital In Memphis. Tennessee. 



-·-Ill"),..,.--..... .,......, ...... .,......1n _ct __ 
..,.,_ £iidl ptaaa. _,, 111<1-•pan fmn)ll artOll>ror. ain pl'1dulT •lf'""'nlofol>la:n 
pound$ o(frult"' • ....i ha.- rroru a """clj(lll ffto( lw IWern ol tM:f' a lhouMnd 
p.>Uftdl cl.,......., 

In a mixture o b u In long rectan-
gular boxes ten . Johnston bas been growing a stag 
gertng amount of deltclous healthy produce. With dt.scarded lum
ber from the sawmill, plllll two plekup trucks of free sawdust and 
one of sand. each box n:qulres no man: than a few hours of labor 
to build: and by Johnston's. conscrvaUve Rgures a bol< eight feet 
wtdc by stxtccn tong can produce as many as 800 cantakl\1pes or 
5.000 poundll of U!tnaU>e&-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. "three years ago. 
Before tba.l. l couldn't grow a tbtng down bcre on the dead soil of 
Mississtppl. 'Tben I got llold of a tape of Dan C&rlson and I ran 
Into afanner ustng mtcrobes. I also read about the F'rcnch lnien
sM: meihod. and that gll\-e me ihc Idea for !be boxes. The system 
cumtnat"" ploW1ng. rul!J~'8Ung. and weeding. A dally....atcrlng can 
be amoma\C(I , and extrmlely economic. My wa.Lcr bill bas gone 
up only a i:w dollars 5lnoe I stanrd: and durtng thc drought of 
1.988. while my nctghhors wen: aopless, my plants were aJungJe 
of hcaltby green. -

Wltb a mcreupendltun: of8150.Johnaton added a frame and 
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plas!k hothouse to b1a first box of sawdust and-sand to produce 
tomatoes I MlhYPbcftSJC Ids 1'11:'1 bl:il'!I. Each tomato planl. 
planted seven Inches apart. and producing twenty·O-oe to tblrly 
blossoms. gave as many ns Sixteen pow1ds of fruJt pet plant, some 
lnl11Vldual specimens wc.tg)lln& as much e.s a pound and a ba1L 
Jn1eimi°"!1S11111Xi!<eaz:-m.nlhe·rea-~t• d £Wiy 

~~~~~~ o John,.ton ll!K'~ no tn . ....efld 
!WO hUridieif s Wbcny plants In a na.rrower box pmcluced 

"'10 hundred quans of str11Wbcrr1c5 w1th double the nmmal sugar 
content. And just one normal box of bean plants IS alone enough 
t0 feed a family of four for a year. WUb cantaloupes clipped onto 
str!DgS and climbing lOWards the rafters of the gnenhousc. 
Johnston ls able to hang tv.'Cllty full-Sized frulLS from each plant. 

Sawdust and sand form a OuiTy cootaslency whlch an--s plentv 
oi essential atr and water to reach t.be roots. But the real berocS 
of the system arc• a .-!f!IZ!fs UC w:g 1 tbat 
Johnston obtains from a cullh'8lor out of Cal1forn1a. ·1 call tbcm 
plranbas." 5ald Johnston. only half Jold.ng. .,,..ey dc--our wbat
~-er nutrtcms are In I.he air and turn Into healthy plant food 
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wbate-"Cr Ccrtlltzer ! put tnlO I.he boxes. transmuting potentially 
tox!c sa.li.s lnt0 a balanced diet for each !J~llc iypc of plant. 
pro'1dlng !hem with a continuous now of nutrients.· 

One teaSp<>On of microbes Is added ID a gallon of water and 
spr!nklttl around I.he plant 'Items: there they proliferate ale the 
rare or 200.000 a minute. dying oil' lndMdually every thirty min
utes. but lasting. as a strain. 1u1 long as there IS food for them m 
feed on. '"The microbes.· says Jobnston, •cat any cheap fenl.llzu 
l prorn:le them. and switch the dcment.s around. They can tum 
porasslnm Int.a sulfur, or •'hatt"\'Cr 1.9 excess tnt.o wba~ Is 
scarce. And my microbes feed the plan1.9 just what they need. 
Just when they nttd 11_ provld1n,g them wU.h a \'3J1eyof DJ.lncrals, 
the more of wlllch the plan lb can get I.he betm- they tast:e and the 
longer Js their shelf llfc. • 

Ukc camels. says Johnston. his mJcrobes ab5orb a great deal 
mott water than they need, whJch llley l.bcn rcllnqul.sb IO the 
plants to moments of drougllL Well fed. I.bey prol1Cerate down 
tnoo the SOil below the ~ to a depth of $el.~ feet. turning n 
to humus. 

But all ofthJs Is only half of Johnsto1f& $t01')'. The rest Is pro
•1dcd by Dan Carlson's Sonic Bloom. E\.'CJ'Y morning Johnston 
plays the enchanlCJ' sound to hl5 plants. enabling them to suck 
In element-laden molstun: from the atr: and once a week he saru
rates l.be1r 1ea,·es with Carlson' utrleru ·11 all works In 
concert.· says Johnston. • 1111 .11&,.-du 1 • 

. Each by ·~Ti wur~ the 
res . 

nie whole system, as Johnston e>:plalns It. started as a hobby. 
tllen turned Into a driving force. He's now detc:nnlned to teacl:l 
people anywhere In the world to grow a garden In their own back· 
yard or terrace that will feed an cntln: family and leave a tnamt 
able surplus. "Al. first: be sa,ys. "people will Ond IL bard to bc
lie-.-c; bul they'll be arua1JCd when they ftncl they can grow canta 
loupe In quantlty on the small pcntho1.1'9C terrace of a skyscraper 
In mJd-Manhau.an. or when a pc:asat1t In t.M 1hJrd Woddlearns 
that with only a t1nyoomu of land and a llttle labor he can Dour 
!Sh as nc--cr before.· 
~lllill~--pausc:d to survey a whole acre of his boxes laden 

with produce. wonh potcnually 11 couple of hundred thousand 
dollars. "What rd really !Ike: he added with a wtnn1ng smile. "IS 
w help tum lhts planet be.ck to whal It was before the ·or1g1nal 
sin' of desecJ"llltng the soil of Mother Earth.· 

·----
• 

Chapter 12 

SEEDS FOR SURVIVAL 

To Mlcbael Holtz. ibc mystery of Dan 
eam.on·s SUCC($9 "'1th sound may be explainable 1n terms of the 
ba$1c phllo90phy of India. For thousands of years Its sacmi teXtS 
have taught lhat sound. as the Integrating phenomenon of Ufc. 
lmlcb the key to lhc mysteries of the universe. to the creauon and 
snstalnlngoftbc p~stcal world. 

Jn 1ndfan metaphysics then: can be sound Without Vibration. 
e-."Cfl without the usual medium of conveyance such as air. water. 
or ~d solid mailer. 80und being U1e cause and not lhc cf
fectofvlbratton. The ·soundless· aound ts said to be the source or 
cobesJon, of electricity. of magncusm. of all I.bat Is. And 11 was a 
universal aoolcnt belief I.hat Ood. or a Divine 13clng. created the 
uruvcrsc hy means of a VfbraUng emana lion. rcfarcd to by early 
CbI1stlans as LDgos. -nic Word.· And musleologlsls point out that 
the whole-number mllos or mue.tcal harmonlcs-octtwe. tblrd. 
ftfth. founh---<:on-cspd to an underlying nume.dcal framework 
which exists from astronomy lO atomle phytltas. through cbon:ls
tJy ro crystallography. and even to botany. 

ln the lndlan vi~ of the cosmos. aound pn:ttdcs Ugh.I. and the 
1Vbole unlvCTsc Is viewed as an ocean of sound follo\\,'Cd by ll~ of 
varying degrees of dm&Jty and lumlnoSlty. Strangely. much of 
lhJ.s-w!Sdom of ancient lndla bas~ among the natt\'C U1bes 
of "lndlans· In Amttlca. 

On an lndlan J'CSC!Tllilan In LIM: ar1d nonbeastern comer of 
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Arizona. at hliOi noon of a scorching July day. with a hlllldnd 
degree Lempcrature ~ hea''Y 0\-U land pan:.bed by an ex 
lcndcd drought. John Kimmey restlessly awoke lium h1s Siesta In 
a cool Slone house. 

A schoolr.cacbcr and founder of New Mexico·s innO\-ath-c Com· 
munlly School In Santa Fe. Kimmey was a guest of David 
Monon~e. a tradttlonal rdlglous leader and elder o! the lndlan 
mbc. the Hopi, sett.led for ccnluncs alop a trio of side· by·bldc 
mesas. Jn lhclr language I.he appcllatJon Hopt means "peaceful" 
or ·gooc1.· 

As ulOl>t of l.bc l.dbc dozed away lhc mlddayrcst hour lmpoeed 
by Grandfather Sun, Kimmey let himself out through lhe ea-cen 
door Into the glare of lhc .KtsllOllf. the central plaza of the vUJage of 
Hol.t:\111a. Ot at tba1 hour only for mad dogs or Engllshmcn. Drawn 
by an urge for whJch be could not account. Ktmmry ambled to 
lhc cd~ or the ih1rd mesa and down a dusty trail. guided. as If 
from the splr1t realm. by an ll1dcseent 1J.zard across the counuy 
sldc to a pUe of st0ny rubble at the b:uie of a cJJ.ll'. Paustng. Kimmey 
bc~mc awaxc of an eerie $0tlg w.u\Jng UU"Ough ll:lc ar1d SUJTOund 
1ngs. Beyond the last ltt.blc outcropping. an expanse of planted 
corn was &0 vast ll didn't 11Cem Hopi. The stQgJng became clearer. 
co.ming from a soft. powerful '10lce. though Kimmey could not &CC 
lhe alnl!eT To his astoulshment be noticed lhat e--eiy one or the 
thousand or more clumps of wal$t high Hopi cmnstalks. each 
with a dozen orlJlOTe rtpcning car5. ~c growtngaslushly a.a If It 
had been planied In raln·blcssed Iowa. the whole ftdd <:onlJ'a.St 
tog sharply wtth I.be brown. wtlied crops scattef'Cd on parched 
land all around the •1llagc. 

1'1ptoc1ng through lhe comstalks. Kimmey spotted lhc grmled 
white pate of an old l.nd1an seated on U1e ground. his clo6ed eyes 
lnlpe:Mous lo the presence of any passing ~. Including 
Kimmey. lhc atmosphere about blm Indicative of deep oommunl 
cation with the cosmos. 

Ginger!)• movtngaway. Kimmey n:rurned to hl.s quarteJS. where 
hl.s old Hopi bo5t snUc:d· "So you came upon old Titua! He still 
keepb the anctc:nt Hopi way. which unfommaidy has all but died 
out amon~ the prcscntgcneratlOn: Ifs not the waif:£, It's tbc Nouoti 
that keeps b1s plants allvc. He knows by h~ the dght airs to 
cbanl lo his com chlldrcn for whom be offera pra~·ers at planUUA 
11me. Most 1mportanl he knoW11 lhat he should never worry. like 
mosllilnncrs, abouLblscrop. bccauscarudous ll1011ghlls as dam· 
aging as extended droughL Instead of 'WO!'ry1ng. he. goes lo his 
ch1JdrCn In the blgh.heal. of noon 10 lmpan courage to tbe.m with 
hl.s generations-old songs.. 

"'Sun:!y." Kimmey protested. "all the other corn fai met'S mUSl 
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..ee what a dtlfercnce the SOl'.lj!.S make to bis crop. Why don't they 
sing to theirs also?" The old Hopi 5lg)lcd: 1t's wo late. NalJOd Is 
no longer aln-c In Olbet mcn·s 9eeds.. • 

Returning to his home In Taos. where for fifteen yurs be had 
aPPttJlUced In na:ttvc cercmanJallsm with the Tewa lndlan elders. 
Kimmey noUccd for 1:hc ilnrt time In SC\"Cral years how so 111.lle of 
tJ>c fannland a.round each of the nineteen Indian pueblos he 
passed was under culUYatlon for food or even anlmal fodder. Us· 
lcnJng In bJs al.Ind tn Tttus·s haunting refrains, be felt he heard 
lhe old man's seeds mllln& to blm that their Navoti. power might 
sUll llc trapped In other Sttds long ston:d In half-forgotten cacbes. 
In clay potS, old coffee cans. or Ian! buckets tucked away In the 
dark. corners or tool sheds. In the walls or adobe houses, or In 
loDg bralds of dJ1ed corn woi.-cn Into risuas. 

What wa.scalltogh!m. he felt. was the old seed, g.alhcrcd years. 
drcadcs. C\'CJ'I a century before the commercially-sold seed pac:k· 
ets beg;ln to appear eacb sprtng on general st.ore and supermar· 
krt racks. old seed that could sUll retain tts Inner vttalliy, the 
ancient force Imbued Into It dur1ng an era when men still sang to 
the.Ir plants. The old seed chorused Its desperation that It be found 
and lovtngly puttn tl:u: growx:I before It disappeared Into oblivion. 

Whm he told his cJgbty two year-old adopted lndlan father 
about bis experience. the old man's race seemed to rdlect a soul 
5wtmml.ng back throQgb time to happier days. A11s1ng slowly from 
hJs c:balr he w=t Joto a side room to emerge with Uuce small 
bucltet.s full or what sparkled lO Kimmey like br:lgbt sapphires. As 
be st.a.red at the dark blue com seeds. he heard a choir similar to 
lhc one that had come from Titus·s throat. 

His lnd!tm father cq>lalned that only the week before he hnd 
found Lile buckctS stashed in an old trunk in his sister ln law's 
house among ancient tools, strands of rawhide. assorted tur 
quo!ses, and oilier tribal mementos. Plan led the following spring 
to Kimmey's own slngtn& the aced grew Into nlne-foot·tall plants. 
to the amawnent Of the pue.blo·s elders, who could not rcmem 
bCT hin1ng seen anything similar Since !.heir childhood. 

It made Kimmey kc! that be had at last discharged a duty to 
Kokopelll. the mythological Hopi splr!t most closely assoctated 
W11h plant fen.lllty and seed germtnauon. Known to non Hopi In 
dlan tr1bcs as "tbc hunchbacked Outc-playe:r, • bis unJque ttnage 
has been painted on oounUcss pots. or etched to stone. thro!Wl 
out the Amer1cas <lVt7 many centuries. the bump on his back 
recalling a sack of seeds to be scattered as he moves about. his 
Pan pipe Oute said to be lhe aoun:e of lhc spb11.bn:athcd Into the 
seed. 

ThrougJl oo.otactwtlhsmall aeed companies. Klmmeywent on 
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to dlsoOver theo truth of bis Hopi agrtcultural lesson And he also 
dlscm'C:ttd a wnc)l!S problem lhal has ~Jn the domlna 
ti.on of the seed market by modem 11}-bdds that arc not disease 
reslsUUll or as nnn1t1nus as lhe older. nonbybrldlttd seeds. NJ 
Pa1 Ray Mooney. a leader tn the cffon to promo~ a wide dl\~lty 
of seed for the world of farmers. wrote In bis 1979 book. Sttds qf 
th.I? &utJL -it shauld alarm no one I.hat some gmcUc ma1Ulal. 
which ml&bt ulltmatdyba•-c been of use to major crops. bas been. 
and 18. vanJshlng. Whal should really cause <XlllCWD ts lhc ma&· 
stve. wholesale uadlcatton of Irreplaceable b~g maw1al o"er 
thousa!Vls of aquaremJJes of arable land." 

So fasL IS the pmldr On: of genetic erosion spreading. I.bat bl· 
ologl.st Thomas 1.0\'Cjoy esttmateS that I.be "WOrld w!11 ba\-e 105l 
one-sixth of all Uv!ng plant species by the year 2000. Alld Mooney 
hl"'9"1f concludes that ext.sting wheat culmars cannot survt\-c 
s:wenty )'Cat5 ,..;mout a coostant tnflux of fresh genes from plants 
to allow tbcm to stave off n~· pestS and all diseases. 

The situation Is more than precarious. Based on the redlsoov 
cry of Mendel's ta ... 'S of genetlcs. a new science af plant breeding 
has bcerl erected. wb.tch. within only a few decad'8--."Ul •eye 
blink" In plant. lf not human. hl8tory-has been englneucd to 
meet the technologleal requirmlent& or machlne ha.nut.Ing. graJn 
m.lllJng. beer' brewing. bread baking. and many other food pro 
cessfn& lndustJ1es. tn I.be pioceaa. genetic strmgthbas been sorely 
v.'Ultened. As the new va.r1etlcs or hybrid seeds are produced to 
meet e-w new demands. the rtak tnctea9CS of huge crop loa$cs 
through disease. The only remedy 18 LO have rccoarse LO the an· 
ctcnt ~lcrs of plant dtvcmlty. 

AS gene Lie untforml.tyof theworld's maJn stable crops lnCrea.sell, 
breedeB arc forced lo rove deeper and deeper tnto half·lost val · 
leys a.nd forests In search of ~r ru.l.her older-genetic mate· 
rial. 

1'l1c real bean of the problem. ~,. Mooney. ls the so-alled 
"0-11 Re>'olutlon. • lbrwhJch Norman Borlaug-n a Nobel Pr1tt 
In 1970. Its basic impctuS derived from the idea that "Hlj!)l Re 
spot!S(" non·9df·perpemattng h)'bttds be cxclust>'Cly rdled upon. 
Wb1le the Green Re\'OlutlOn bas been a plague on genetlc re · 
sourTCS-because It bas led to a galloptng erosion of natl\.-e plwn 
varieties In ra,'O.r of highly lnbred lmport5--l.I. bas also been a 
boon to the wortd's 5eed 1nch1suy. Cost ft"tt, l.besc Industries ha•-e 
raked O\W thc genfilcrlchcs of poor coun:tries"to breed new vart· 
cues whose hl~ yields arc assured only by massl"e eddl.Uons of 
artJJlct.tl fertlllzers and pestlddcs. sold. otr.1ously. by the same 
companies with their built-In btas for lndnsmaH:i:ied agr;cU!ture. 

AJ. lhe begtnntngofthe SCl>'Clltlcs. according to Mooney. a num 
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tier of factors propclled cbcmlcal llnns tnto !ICCds. Flrst. lhev had 
money to spend on acqutsttJons. and the cconomlC ~I 
was conducl\-e to mergers. Second. t.bc costs ofbrtnglng new drugs 
and ~Uddcs onto the market were sky·rocketiru!. due to In· 
cmi9ed publlc health and environmental protecUon c:oncems. 
1bc easy vtctorfes of the llfl1es and stxdes were ebbing and the 
struggle to find new compound& was growing harder. 'Ibird. many 
of the major patents wan In the fifties were dying out and some 
top companies Wtte buying other 6.n:ns In fear onoslng lhetr prof 
ltabtltty. 

V.'lth tbese concerns and others In mind. chemical firms bought 
out large areas of farmland. not only In North America. but on 
every other continent and moved aggrcssl\"Cly 1nto produce mar· 
kt'Ung. l.n NIJ\'elJlber. 1970. Buslnt'ss Week asked. "What bas 
household bleach to do with lettuce patches? Whal have man 
made flbenl to dowtthralslng hogs. or chlor!nated sol\"e!US v.1th 
caUlsh farmtn(? Not much. But a growtng list of U.S. companies 
based In chemicals and allied products are •'t!1rturlng bock to the 
good earth." 

Yi:t An:lCrfcan business journals failed lo note bow I.he seed 
buslne:ss wns coming under I.he doml.naUon of giant conglomer 
ates. The growtng dependency on chemicals of monopoll.zcd seed 
producuon hal; loo to what Mooney calls a h1ghlyunsettllng trend: 
lnCnaSCd buy·up and control of the wortd seed irulustty by large 
chem!Cal and agrfbusmess corporauons. 

"The effect In the rourse of fifteen years.· says Mooney. "has 
been to utterly transform lhe seed tndusny. Where once It was 
Sinai.I and famOy-based. tt l.s now large and higllJy corporate In 
1972, Royal Dutch Sbe1l had no tnrotvcment wbatsoe~= ln plant 
breeding. Now, ba:vlng aequJrC'd thirty major seed houses. It ts 
the largest seed company in lbe world. w1lh sales of more than 
half a bllllon dollars. and ls sceldng still more acqul51Uoos Evexy 
other company with an.tmerest In agricultural chemicals-Allan 
tic· Rlchlle!ct, Br1tlsb Petroleum, Ciba Geigy. Monsanto. Stau.{f'cr, 
UpJohn. m. Ocddemat. Sando&· ts mavtng into seeds • 

Sandoz. the $3-billton-a-ycar Swtss mult!natiOnal. bas spenL 
more than &300 mUllon acqutrtng American seed and agrt-chemt
cal companJes. Alo:ng wUh DeKalb. Pioneer. ~ Clba·Oetgy. 
Sand~ ac:coun1s foT about two-thirds of all seed sales tn the Uni Led 
States for com. Amerlca's biggest crop. and about 60 pen:ent of 
lhc sorghum seed. As seed prices rtsc. costing fiinncrs hundreds 
of mUUons or dollars. lhe companies. t.nstead of delt\.'crtng a self 
pcrpetuafblg vadety. can repeatedly milk the Canner with a non 
reproductive bybrfd Jor years and years to come. U.S formers 
and ranchC'rs spend nearly 84 b1lllon each year on seed: world 
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Wide. the markd for agl1CllltumJ crop seed ts 845 bUUon. And. 
alongwtth Upjahn. Lubrtr.ol. I Jmagraln. LaP'a.rge Coppee. andAroo. 
Sandoz has also g;unered mo~ Ulan 230 vegetable· seed patents. 

Other COrplltatlons hope the scc:d Ind USU)' wUJ open I.he way to 
expa.rukdagrtculrural- productsdlvlslon.tcurrenllymanufactur· 
ing a.nd mar1rettng fcrUllzets pcsUCldcs. and other agrtcultuml 
cbemlcals. 

"The Intent Is m become a ful1·8Ct\llce operation.· says Bob 
SkaggSofthe Callfomla Oepa.rtment of Food and Agrtculr.urc. "Not 
only can dtseasr and pe11t ·m.l!ltance and carller and greater yleld
poteo tlals be aansm•ned to Ct"OJl6 Lhrougb new seeds. but these 
also can delh-cr agrtc:ultural cbcmleals to the ftclds through ·con
trolled de1Jve1y sys=· such ii.II scc:d cncapsulailon p1ocesses • 

CompanJes such as the Celanese: Corp. whk:b owns the Hams· 
Moran Seed Campany. based In Modc,.to. and Cdprlt lndustt1es 
Jn Manttca. Cllllfom1a. ha'~ been cxpcrtmcmJng with polymcnc 
seed coattng5. Tl1l5 pl'OCCfiS. wh.lcb bas been appllcd to seeds :tn 
the past. ~ the seeds the same sl.zc and wclgllL ensuring 
un1form planung. Cclamsc also bas been developing chemical 
"addlttres" for seeds. such as fun.glekks. to ·prolccl" plants from 
son org.an1smS. pests and bad weather. Moo~· forcsc:es the bud· 
ding dvm!cal~ partnerships pushing tbc1r wan:s In fa-w of 
de\:rloptngnew plant ~le&. 

Many of the multinationals ~luring Into the l!Ccd buSllless 
hope to capt~ on the huge. and no longer so dlsUIJll. prom!Se 
of genetic engtneertng. According to Ray Rodr1quez. a moleculaT 
genedcist at the Unh'VSlty of Callfomta at Davis. they see an 
annual market for blotech agr1cultuml prodJJct.s lbal may be as 
much as ten lime$ as llll"ge as the potential mackct foe blotecb· 
medical products. with a market poll!ntJal or up to 9100 bUIJon 
by the year 2000. 

With gene splJclng. the en Ure plant kingdom bcoomes one open· 
ended gene pool. In wh1ch genes can be mO\'CCI about fRely from 
one species or genus to another In b.l&hcr plaru.s. upward of ten 
mllllon genes- more than tt:n times r.he number found In man
conuol r.he way the plant performs. Wlr.h the modern abWty to 
screen mUllons of plant cells h1 r.hc lab In a matter of hours to 
mO\"C the requlrcd genetlc cba.racter1$UCs from one oell to an
other. new vartetles and breeds can be created In a matter of 
days. avoiding the old paJnstaklng procea.o of cross ·bnoedlng. se
lec!1ng and further brttdlng that mlgl:ll lake up to ten years_ Tue 
~cs can now be spn:ad around the world In a matter of weclts 
through normal trading and shipping. 

1be Japanese consider~ biotechnology lhc major tcchno· 
logk:al !"C''Olut!On of the century. lannchtng a race oompanlble to 
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tile space race. with bnprc5Slvc J)ObS!blUUe!l. 

w this new biotechnology. almost anythlog can be envisaged. 
1ncludlng. say-s Jack Doyle In bis AIU>red HaruesL a dairy cow as 
big as an elephant capable cJf produc!Jl8 up to 45.000 pounds of 
milk a year. lbC' Carnauon Company. known for Ila dairy prod
uctS. IS ~ genelically manipulating and 9dllng frozen cattle 
embJYOS. wblcb. 51>lit and 1'C:ICllted. can produce a hml of a hun
dred cli>Ms. And I.be futurlsUc:alJy outlandish plans of the new 
plant monopolist& to use the newly born and fast growing lecb
nlqU"5 of~ engm~rtng bid fair not to dispense "'1th cheml
~ but to foster a vast expanSIOn of tbclr sales. 

.AsSttds mnam the primary lngredlent ofagrtculturc. Kimmey 
found C01T0boratlon of Mooney'5 concerns about I.heir plight as 
tr vtsltcd the cbronlcally-undcrfundcd seed storage faclll.tlcs of 
r.he NatlonaJ Plant Genetics Resources Board lo f'Ort Col!lm, Colo
radcr-hcaltbfly located balfwny between a nuclear power plant 
and the RDCky Flats plutooJum facllJty- whlcb operates for aomc 
24(),000 seed collecllons the equJvalent or a Fort Knox for gold. 
So crowded arc the facWtJes !bat seeds were piled on I.he Dooc Jn 
brown cardboard canons and sacks. uncatalogued. some bavtng 
lost their ab!llty to gcrmJnate. orwstb viruses In I.heir germ plasm. 
the equivalent of a biological umc bomb. Not that Klmmey found 
the rollcctJng cfTort any bener operated by the United Nal1ons 
F'ood and J\gi1culturc Org.antratlon In Ro.me. Italy. 

tn search of remedies. Kimmey came across n network or lndl· 
vldnal scccl savers. pr1nclp31 among whom was Kent Wbealy. a 
young mldwcstemer. Havtng organized In Pr1nceton. MJssoun. 
his Seed Savers Exchange (SSEI. Whealy publicly appealed for 
help 1n collecllng hclrJoom seeds for propag.auon. offel'tng lnslruc· 
tlon ror their storage and plrulting In gan:lens. 

tnvlled to lecture a1 the fort Colllns seed bank to o prestigious 
audience of plant breedCfS and geneuc pn::ic:MUonlsts In Octo
ber . .1986, Whealy was dismayed to hear staffers tell him that 
their W'd)' of stortng seeds was leadlng to a dccllne In the rate of 
thclr gennlnaUonafter a period of only a few years. Whealy'slnvl· 
tat:IOn bad been In tribute not to any 9C.lcnt.111c prowess, but to 
what a smgJc citizen bad been able to accompllsb Jn tweh-e years 
of elTor1 lo the area or seed preae-rva!Jon In the United Stales.. 

Born Into one of the fiJrty mllllon Amer1Can l'am!U6 who ~ 
part of their own food. and cultMlttng a \'egctablc garden of his 
own almost from the Ume he could walk. Whealy was crurusted 
at the deathbed or bis wlfe'a grandfather with aced from three 
garden plan1$ the old man's famlly had brou$t over from Ba· 
\'Uta li>ur gt:nerallons earlier. 

Crowine. them OUI to cnsu~ their muJUpllcaUon. and preset 
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vadon through dlstrtbuUon. Wbcaly wondtttcl how many other 
home garoenn-s might also have cached hdrloam steds t.n attics 
or cell.mi. So he dedded. In 1974, to mount a campaign to seek 
oul their JocatJons. As a result ofhls !ora.Yfi. he dJ8CO\ICJ'Cd tollts 
surp)'lse tbat Wblle old ve~table and frultllCCdS are notcarnmon. 
ru:rther arc they sll that rare. If one lmows where IQ find them. 
Whent\-c_r he and his associates went Imo ISOiated llJ'CaS, such as 
the nigged b~s of tbe mid western Ozarks or hidden bol· 
lows alorig the blue ridges oft.he Appalacblans. they were offered 
-1 r1Ches no longer seen In towns oroJtk:s orrulvcrtlsed!n Cata· 
logs. 

A whole heritllge of plant spawn traded at counuy genttal ~ 
or CMt backyard garden fences could lay the basis for breeding 
prognnns to produce a vast wcalt.h of nev.· garden vanetJes or 
reantmate old ones. 

PanJcularly solld.tous about seed &a.\1ng """el"C rdlglous scCtS 
that have maintained uninterrupted lies to the land. such as I.he 
AmJsb. Mennoaltcs, Hutter1tcs. and Dunkatds As Wbealy bufil 
trust In hl$ elCICllans!e emerp.r1Se, he was honoml to attract to bis 
~ memticrs of Amer1can lndJan IJ1bcs, long reluaa.m to share 
wllh lhc pcrlkllous white man fiCCds which. as the spades of Ufe. 
!.bey aJnslden:d sao ed. 
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rn 1986. Wh.ealy published a 250-p11ge eleventh edition or his 

Wi1tU'r Yearboolc. containing lists of 630 men:ibens alTertng to trade 
seeds or seeking to find var1etlcs half 1emembertd from cbJJd· 
boOd- OvCT a decade the pubUcaUon hlld grown t0 the point where 
hlS excbange-membershlp was collecU\-ely offrong 4.000 dllfcr. 
en1 straJns. t0 allow for over 300.000 planUng, or truck-garden 
and orchard crops. unavailable &om any COIJllllCn!lal SOW'CC and 
mosiJv on the edge or exttnctJon. 
~ materlal we ha'-e been able to locau:. Js really just tbe tip 

afan Jcebe:rg.- says Wh.ealy. -rbe unique hmtage of seeds In our 
country bas never been S)'StemaUcally collcctrd becausoe most 
p'CmmCtil spoosorcd plant exploration bas li>cused on foreign 
(1)UIJt.tles.. Onr next l&Sk Js to organ.u:c the llddlng of several bun· 
<Ired local planl explorers. regJOn by region. and state by state. 
~professional plant breeders are becoming exdled about what 
we- ba\-'C already~. because It's matrr1al the:Y'-c never 
seen befnn:. much less been able to work with.· 

Wlth these rare 8C'Cds the breeders produce. not hybrids. but 
open-pollinated. eelf·rcproduclng stoc:k. 'l)'pkal ofbreedlngpro
gJ'aIDS to wbkh Whealy referred ts one at the University of ~'Is 
consln In MadlSon, dl.n:cted by Or. Fred B!Jss, who concentrates 
on beans to create llJ)r(Qht plants twenty four Inches tall tbal can 
be machtne harvested. He bas mamed Into tbelr heredltacy font 
I.be genes of older var1ctles wtth tough. rank stems In what Whcaly 

K=1 Wbcaly. DtrmoroClh<s..d !ilrwr• l:arhq<, ~In N• ~Gardo:n• 
.tlCl't: ""'JC 1.,2ll0vm1<tll't"''....,.,,l\lml pliu11J1 ""' bd1'111Til""'TI ,,_ Rlfd. 
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terms an archUcctural appUc.ation. 

One of many old bean vru1eties being brought back from lhc 
ttlgc of cxttnctt1m IS the tepary. disco\-cred by Dr. Gary Nabhan. 
Dtrector or the Natlvc Sttd/Scarcb program of I.he Unl\'ersll:y of 
Arizona. Wlth the remarkable abllily to grow lushly gieen.. even In 
nonnallyplanl-wtthertngcondltlorurpcrbaps because tt. too. wu 
sung to over several. gencrattons-tepar1es were once wlddy cul
Uvated In aortbl!rn Mexico and the south western United States. 
but today are found only around i1le Aruona homes of a few Pima 
and Papago tndians who mu grow wm. •fi-c seen the tepaiy 
growtng successfulJy In a.fr temperatures bccwccn 115 and 120 
degrees Fahrenheit. and ground temperatures O''er I 70 degrees. 
where pinto and other bca.n.s completely faJlcd," said Nabhan. 
"I've eecn It sun.1vc on leas than two and a half tnches of reJnfall 
under exrremely ar1d condttlOns. lt's just plaln omeiy- lt refuses 
to die." 

Other crops highly reslsumt ro heat Include teff. a low-yicldlng 
but hlgb-pmtcln extra.ordinarily drought ·reSISWlt Ethiopian i;rain 
that western.sdentlsts. knowing Uttle about ba\'c recommended 
be replaced with com or wheaL Pat Mooney bas seen Oelds or It 
gr<l\\1ng next to African com so drought-st.rtcken as to resemble 
Hclds of withered onions. ·A main reason.· chides MOoney, "why 
people aJ'.C dying of famine on that conUnenl l!l because of roll.en 
western agrleultural o.cMcc. We do It wtth the besLoflntentton&
not a mean booe In our bodJeS-but not mu<'b bumllllycithcr, ~ 
need to recognlz;e the bumanltyofthe people wbo~ struvtng. I! 
"'"C don't have the means to end world hunger. tbcy do! And If "-c 
don't have the capacity. they do! Togct.bcr, we m1gbl have the 
combined will to solve the problem.· 

Concerned with another aspect of U1e problem of dlsappcar!nl: 
!ICCdsonce known.to pannt11orgrandparents. Whealy began sys· 
temal1cally to collect e-.-cry seed mail -order catalog he could lo 
car.e. no matter how small or obscwc. By 1982. he bad put out a 
448-pagc Gan:lenSeecl frweruooyoomplled from 239 scpa.ra.te cata· 
logs llsUng over six thousand non-bybrtd vanettes still offered 
lbroughout the United States and Canada. The greatest ,-a.Jue of 
llJ.s compendium Is lts lndtcat1ng which vat1cUes are In the most 
danger of e:<tlnctlon. so they can be planted and dlsu:lbuted be
fore they arc dropped l'Qmpletely. 

*NJ the Garden Seed lrwent.oty grew towards completion.· Sllld 
Wbcaly, "It became 001 only more and more rasc1nat1r1g. because 
the Uttlc--knawn dh-crslty and extraordl.nazy qua.Uty of the garden 
\'arteucs offered IS almost beyond belJe{, but also more frlgh.ten 
Ing. because It became apparent tbat nearly half oC all non-by 
brtd garden 5eC<ls "''Cl't' being offered. as randomly as haphaz· 
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~ b)' s1ngle oompanics. And a lot of those have-eltbcr been 
dtOPJled In lhe Interim. or wfi1 be as soon as remaining supplies 
are 901d Our efforts aim at n:n;rsJng thlS 01Dlnous trend.· 

In Colorado. Whcaly was shocked to learn that the computer 
printouts of the NaUonal Seed Storage l.aboratory showed Ulllt It 
..was a locking only 3 percent oftbe food plants~ ln\V,W. T'racy 
Jr.-.. Ame'liatn Varieties qfVegerablesfor the Years 1901 and 1902. 
publL~ byibe United States Department of AgJfru1rure In I 903. 
1t ~depressing.· be said. '"to see those enormous lists of garden 
v;u1t'tlCS a>"allable at the IUT1l oflbc<:enlwy and toJ"C3.llze ahno5t 
all of tbcm ba\-e been lost fOtt\-cr. Imagine the u emcn.1ous amount 
of unique matenaJ that would sun be available to breeders today 
If I.hat early USDA ln\-cntory bad only been up<laied annually. 
a.nd endangered varieties sy.stemaUcally procured and main 
iat.ncd." 

Since I950most of the losses ba\le been due toccnnamtc pres 
sure. wh1cb.focuscd. not an the needs of bomc gardeners. but on 
the lntercstS of commercial growers. who demanded such fea· 
turcs as ease ofbarvcs!1ng. extended storablllty. and shelf'llfe. Tu 
t.hl~ kowtowing by plant breeders to the needs of large· 'ICale 
a.QJ1bustness ts due not only Lbe loss of Irreplaceable heirlooms 
but the loss of what Whcaly calls the "best garden oarfetles we 
u.•111 ever see.· 
E\~n with the main tool. the Oatden Seed !nueruary, Whcaly Is 

Just plcldng up the pieces. 'But we must at least do that.· he 
c:xpla1ned. "and do It quickly. updating the lm-cnunyf:\.-eryCOuplc 
nf years. One good example. mnnn.g many. of matenaltbat.is avail 
able ng)n now. but probably won't be for long, are the Chine~ 
Cabbages. There IS n tremendous amount of Ortenml material 
c\UTCJ1Uy nOwtng Into lh1s country. But most of lt is coming 
through Justa few !IDlalJ specialty companies. arul Jn many CllSC8 
t.llesc varieties arc llllted far only a single year.· 

B«ausc 80 pci cent ot the rare. commcrclally·WJa\.,.aablc ~ 
aent him by bis members bad not bttn pcnnanrntly "adopted"' 
by bJs Otowas· NetwOTk. tn 1985 \1/hcaly rented live~ of r1ch 
bottornland to gow out two l.housaod varieties. tndudlng three 
hundred beans. tomatoes. and squash. and one hundred varlet 
ICS eacb of potatoes, corn. mUBkmelona, watcnneloos, ~ppers. 

wtU1 smaller amounts of peas. lettuce. and manyotber crops. 
·AD of the corns and all of the cucurbtts were band-pollinated • 

he aald. "and~ ha•~ been protectively cag.lng all of the peppers 
after reading l!Ollle studies from New Mcldco wbJclt reported that. 
undo' some conditions. populal1ons of ~PJX'' scan cross as much 
as 80 percent. thus ollxlnf! genes and rcndcrtng Individual vari
e1Jes unpure. Our garden projects have been funded these last 
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twO summers by Pioneer HI Bred lntemaUOnal. and I say tlull 
thankfully .• 

To Whealy the most tmpreissl\'c thing about his garden Is the 
effect It bas on •1Sltors When he takes a tourou1onl0 land where 
there arc tw0 thousand dlffercnl varieties growing. the exctte
mmt J1 genc:cak5 In lhosc gardeners Is little short of amaztng 

Time and agl\ln be has seen people walldilg along Its rows. their 
mouths falling open. -ibey jw;t look and look. as lf they could 
n= get enough of It.· he said ei.cJtcdly. ·we've ta1kM tnccs
santly aboul the loss of gmetlc dh'Cl'!ilty. but the conrept ts so 
ahstracl that most prople. fa111ng to rven rccogn!Ze It u a threat. 
block lhclr ears or rum off their bcartng alds. But lf we take lhosc 
same people Into our garden. show them hundreds of untque 
varieties. and tell them lbat most would be cxt1ncl exttpl IOr our 
pnnecdng thmi. then Liley Ughl up with understanding • 

After a cwo-and-a-half year search. durlng which be looked at 
do2'Cll5 or propertlCS. none of whl.ch ful1Ulcd bis cnrcrta. Wbealy 
at la6t located the Ideal location. a Conner Ofty-!iC\'CD acre Ara
bian horse stud farm near Decorah. towa. wllh a la.rge batn and 
a one-acre sprtng-fed pond wtth a cootlnufng flow so slJ'otlg It 
Ile\-er f'rcczes over. There his Seed Savers Exchange Ls In the pro
cess of setting up an exemplary seed preservaUon center. ·1n our 
beautlful new setting. wewW eicpand our huge garden and build, 
lf wc can. a system of spedal greenhouses and large underground 
root cdlars-~ also Intend to pwu Luge apple orchards of up to 
two thousand older hlstortc vartetles. Including llloK for cider. 
boptng to focus on same that tnlghl fall Uuougll the cracks as 
ex15t1ng collections arc transferred Into Ute new clonal reposllo
rfcs. The work will make possible a massive exchange of 
sdonwood-<lctached Uvtng portlons of apple trees for grafttng
to spread the apple h~rttagc across the land. just as •Johnny 
Appleseed· did tn I.he early nJnctccnth century-now as myth1ca1 
ID orcban'.ltsts as Paul Bunyan lS to lumbermen or Pecos Pete to 
cowbo\fS. 
·t~c.· saJd Whcaly, ·a place where the public could come 

for taste u:srs at barllcst wnc and our tcilJng them: 'You probably 
have onlv known lhe wtc or Red Ocllclous. Oolden Odlclous. or 
Mcintosh. picked green months before npcntng Now try tbl!se 
tree-ripened Wlnesaps. Chenango Strawbcrr1cs, Winter ~t 
Paiadlscs. Yellow BcllJlowers. WestJldd-5cd<·No Furtbcrs. or one 
of'Thmnas Jdlerson"s tll\-or1tcS. the E80pus Spltzcnbcrgs_ -

Sc\'CJ11.l years from now Whcaly erl\1.Slons adding rq>n5Cl1ta· 
Uans of~ pouluy and mlnor llvcstocl< breeds as a way oI sup
pmUng organJzaUonS I.hat focus on pt'C9CJ"\-at.Joa In those amas. 
He wants m attJ'act young apprentices to come durtng the sum-
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mer to learn and to wark In the !llU'dCn and, eventually. see a 
netwoTk of such prcscrvatlon farms, each maintaining planLma
tertals In different climates and aha.ring data Via cnmputers. 

0\-er the past c:lccade or so several pioneers have been working 
to fulfill Whealy's networking dream. In lhe 1970s a former 
Rockd'eller Unlvcrslry molecular btology and ltfe Sciences Ph.D .. 
Alan .Kllpuler. who taught at hls alma mater as well as at Yale and 
Ill the unlverslUes of ConnectJcut. IWnols and Wisconsin. Sick at 
age lhlrty. of urban life and the academle rat race. founded. with 
otberS. Earth Star Boian.lcBJs, 5lncc become Peace Seeds. a "J>lan
emiy gene pool scl'\1cc, • In Corvallis. Oregon 

In his 1987 Caml'9 and Rcseorch Journal written logctberwtth 
a botanlsl and alchemist, Olafur Brcntmar. KapulrT laid out Jong 
Sttd lists arranged according to a computer· based model i)r cJas. 
stfylng plants dcV!Sed by Professor Rolf Dahlgren. 

8ccatl5C all the known plants arc traced schcmattcally to thdr 
near O£ distant relattves. the system makes clear tn C\"Olullonaiy 
teons which of lhcm arc l"lll'C$t or unique. Thus. one can ill a 
glance see bow lettuces. the htghcst source of silica In oommon 
dJets. tncludlng such var1cticsas Imperial Winter. tbe ltaltan ruftJed 
mtnlhead Lollo Rosso. the f'Tcnch Barcarole. or I.he purple-leafed 
Red Salls. are related lO such medicinal herbs as common bur· 
dock. or to chrysanthemums. mar1g0lds. ztnnta.s. sunflowers and 
Jerusalem artichokes. 

The seeds of oo fewer lban thirty·slx vanetJcs of tomatoes are 
o!Trrcd. Including the orange and yellow Marvel. batched wllh 
red stripes. Their relatlOns to peppers. lObacco. bucklebcrrtcs, 
pu:rplc Peruvian potatoes and the Chlncse matt1monv shrub arc 
spelled out In lht cal.ale~ Out of rwenly·four pagea ;,r seed Ust· 
illgs. four arc d~'Ot-cd lO mdlshcs. mustard. kale. cabbage.~
cc1'cty. squashes. rnelons, pumpktns. and cucumbers, all bclang
tng to a stng1c super-order o'f brasslca.s. curcublts and thdr a l
lies. called vloUOorae. 

Waxing pOcttc In lt.s enthu.<1lasm. Kapuler's Organ.le Seeds, the 
Gelle-Pool and PlaneUU)' Peace I 1987) touches on the fundamtn
lally spiritual role of seeding: 

In our work of gro..1ng panocllse ,.~ ha>·o bn>krn frmu IDC<"ba· 
nl$tic ~ con&tnllnta to be1;111 an rxplorauan oI earth 
"""1lptw? IUld COlilD!c noladonl.blpe lo mn!mJ ... nlch .. for all 
kinds of \-cgral =aturta prc1'1dtna IO\'c u food. ahclttr. 8Dd 
mpp!nc-. W~ ~ IO you In thr apli1t ol ll\'alat11 Ukr 1-
T..c, Kru!hna. Kl)..u>~. BU.ck Elk. M.ohatma Ohaodl: cl1DU91 
cal vlrtuoel 1111.c Mozan, Schubc:n and Pablo C.Nla; cl pcxu 
llkr Hell)' °"'1d Thoruu: cl manyra JI.kc Glardano Bnmo: 
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and of plant lnnoviuora lllk Luther Burbanl<a.nd Ccot1,I: Wuh· 
ington C.r>.....-. 

ll IS a far cry from the monotonous cion1Dg of wWte-coated 
biotcchnologL&IS ID agrlbus!ncss. And.. as a measure of the grow. 
log J'C\'Olt agaJDSl such autocrattc standardlz.aUon IS GuemUa 
Oanten.lng. a book by Washlngtan Staie Untverslty English pro
feSSOI' John Adams. ln which be tells would-be bdrloom-seed 
oollectons exaclly how w begJn collect1Dg rare plants and seeds. 
WI.th lbe Wle of &ep-by·step Ulust:ra11ons. be provldesSIJJlplegrow 
tngtnstructlonsaswcll as grafting. budding and propagtU!ng UICb 
nlqucs. 

-rtmc and a sense of adventure are essential for success.· $8y& 
Mams. "but anyone who g'Cts Into ptanttng rare ~ds will be 
more than rewarded. If only beeause thctr frults A.rid ~getablcs 
wt1l offer them cxtraol'dlnaly taste experlenr.es they've ntYCr had 
before. "Ille beans I've grown f'or siaples and for chfil are bead 
and-shoulders above red. p1nt0. and other varteU~ found ln su 
pttmarkct.s I.bat are gtown from ooaunercial seed. Thuc are a 
dottn dlfi'crcot vru'leUcs of beans. going baC'.lt long before Colum 
bus wasgl\'CD dublousmldlt for tia..1ng ~"Cted I.hr 'New World'! 
If you grow them you·u ftnd out what I.he pre-Columbian natives 
~ CDj<lylng. The taste will thnll you.· 

F'or beginners. Adams tccommends starttl'lg srnall "When grow 
IDg helrk>Oms. ma.rk out yuur patch of garden. so you know what 

<'..i-i 1 ic-.,,h .,..i tua "'°"' u""°'luud f.tnn lD --1't'W - Wllh 
cnntribu\Jant h'"'1 """""' 1ht -1d bt ._ .....u<d • ,........_ b1111lt W -
~ olod<ltot• atll..-i. 
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IS ,..nerc. and mark the slutdiesl plants at fuU bloom for fututt 
.eedust· By following this 1'1r!lt Cmmnandmcnr ofhetrloomsccd 
~ you11 wtnd up with your very own hearty &I.rain.· 

To provide such strains m people an over the world IS a central 
llJll>SiDn of the Abundant Ufc Seed .Foundation. situated acro!>S 
tbC state tn l'l>T\ Townsend. a small iown on a pcnJnsula which 
wcSeallle ferry passes at thcmldwaypolnt ofttsshutUc route to 
\ ictorlll on the ISiand of \l'ancmm:r. Jn addilion to a wide spec
trUlD of •~gelable 5CCds. It proffers a range of annual hcrtJs. from 
bUI lovtng cumin to lemon and l!cor:lce, and fenugrcek-1so 
1mown as "Creek hay": hls blt'rmlal and pc1'Cill1laJ herbs are Ill> 
diicer.;e as copper fennel. fevcrfcw. and a whllc tnscc1-repelllng 
dalsv. F:uphorbfa lathyrus. saJd to repel moles and gophers. 

sii>ice Jt.s publication In J~. TiieHelrloom Gardener by Carolyn 
Jabs bas spurred an enthusiastic growlng group of tndMduals. 
moUvaled by taste prcli=na:. cmioslty. noslal,gla for by-gone days. 
colkctots' mania. or unregenerate vegetal LuddJtl!lm, to lal<c up 
Whcaly's call for establlshJng Sttd-58\'CC and excbal'\!:C networks .. 
Ula: Adams. Jabs gives fuD credlt 10 Whcaly's Seed Sa~rs Ex· 
change for stlmutaUng her~ <Uld her waling. 

At F'on Colllns. Whcaly lnld the U.S. government seed rcpre
sematJvu that he hoped be could get ai least pan of his pre
~ bclrlooms Into offldal govo 1 m rot collcctJons to provide a 
•trozen• bacltup for bl9 own efforts. and obta1n badly needed help 
tn getting material out to plam tnecdcrs. 

He then gave I.hem the full farce of his astootshtng accompllsh· 
JllCD.ts and aspirations; ·Dw1ng these last twelve yca.B, I ha1'1: 
put together a network of over one thousand growers. an lnnred· 
Jbly c11\'1:rse group. which Includes llll.h.'Cl'5lly brccdCJ"S and re
!ICatehers: elderly backyard gardeners and hobbytsts: amateur 
plant ex:plorers rnaJntalning hundreds of varlel.lcs: roonop gar
~e:tS Jn New York City growing one ht:lrloom tomato: lradtUonal 
peoples-Anabaptist d~cd sects In the Northeast and pueble>
dwellers In lbe Sou~t. s!ill growing thetr people's seeds: and 
farm families of e>Tr'J cUtnlc baclrground. 7bc main stttnglh of 
lbls dl:\-er5lty IS that I.he amassed coDcctlons are cxtteme~· de· 
~.so that any catastrophic loss lhrougb fire. nood or 
OlheractofCod met by a couple. orC\"Clla handful. ofourmcm 
brrs w1ll be more than offset by the pn:sen-ec:t seed banks or an 
the rest." 



Chapter IJ 

WEEDS: GUARDIANS 

OF THE SOIL 

The Ideal food to feed we world would bea 
grass. bea\')'-hcaded wtth seed. which could gr°"" percnnJally l1ke 
the wild grasses of tlle prali'le. t.ak1n8 nitrogen atralglll from the 
air. Such grasses once RJ'CW unlmerruplcdly across the whole 
Midwest. from AJJegl'lcny lO Rodcy Mount.aln cn:at. aome &bort. 
some so long lhey reached I.he underbellies of the first 
frontiersmen's ho~ 

Now. excepl for ISolat.ed Islands 5Ull being cbl,'lilrously pre
SClVCd by a handful of senstuve furmera Uke ~"red Kl.recbcru:nann 
of North Dal«)r:a, the wlld pra1r1es bave all but disappeared. Per· 
vastve monoculture bas led to the wholesale cradtcatlon of an 
ext.ended bappy company of praJ.rte plants. which for centu11es 
danced tn varlegalt'(I hues of sprtng. summer. and autumn Oow
crs. wlih no more addltJ,-es than sunahlne an.d a shower of rain. 
naturally lbdng nlU'Ogen Into the hungry sou. 

In t.helr place. lhousands of al'J'CS arc oow plowed. year In and 
year out, lO plant a '\Ingle crop of wheal or com. These man
de\-clopcd gro.sses ha\'e bigger heads of seeds. bul ln the process 
ba•"C lost the Strength lO reproduce perennially. obl'tllng f•nners 
to waste weeks of labor. WlkfuJs of fuel. and loll$ of Certllher w 
resttd chem annually. 

But what If edible pl'Olclns could be qrowo wtlbout the huge 
cnc:rgy-wastdul c:xpc:ndltuns for gasollnc·fuelcd cractorlng !'or 
plowlru( and ba.tve5UOJt. and petroleum ba:sc<l chemicats for fer· 
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uuzing and weed k11Jlnit? What II food grasses. roamed to barey 
~. co\dd be made perennial wtlhoul hll.vtng to be replanted 
annually.yet produce asablmdant aced asbybrtd!JJed com. bar
ley. wheat. or oats? 1hls was lhc dream that led one son of 
NJ>Cl'lc&'s pralrle heanla.nd to give: up his comfortable postlJon as 
a temJI"Cd full professor of environmental 8CICJ'ICI: at a CalJfomla 
unfliostty lO return to the Smoky HID River In Kansas to begin a 
mt>g-teml cffon at ~one or lhe most tediously unvaryU!g 

and soU·debilltartng pract1ces In agtk:ulture: plowtng and sow· 
Ins. 

We found \Ves Jaclc:son In Ama.rtllo Texas. fd•ing a lecture on 
'Star Wars In Agricultural Cholocs for a Sustainable f"Uturc. - When 
asked how I! fell w have his newly coined u:rm-sustalnal>le
un1vcrsany and unatn1buUvely co-opted. he dcmUITed. !llly1ng ti 
had long been ·1n the air.· that Lady Balfour. founder of&qgland's 
SoU AsSOdaUan. mlglu well have been Its odglnator. 

A rumpled plant gencddst who appears to ha•-e been d1oppcd 
~to his clothes from abo>-c. Jacltson. ln bis carlv forties. founded 
the Land lnsiitutc In Salina. Kansas. bu1 Jell 1l. be told us. "be· 
cause l bad concluded tbat lhe dctcr1orai1on of the m>1romncnt 
was outwanily mlrT'OTed In the pre!ellt Inner human condition 
and. as such. rcqu1ttd not endless dl.scusslOn but practlcal ac
llon.. Most of my students were only pe..ssl"e!Y absorbing my Ice-
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turcs. th= going out tbe door lO fOtJtet them. taken up wlth the 
blandlsbmeru.s of cit:tflcd prcoccupaUona far from the concerns l 
was l:ry\ng to ln5tlll In them. Admon1!1bcd by our chUdtcn to get 
off our duffs and practlce wruu we'd been preaching. my wife. 
Dana. and l lefi our poahly comfortable 11fc tn suburbia to do 
what Thomas Wolfe said couldu'l be done: "Go Home Again.· 

On bis bundrcd acres ol nallve Kansan prairie. o! postage-stamp 
stze compared \\-1th the CXpawiCS of bea•1ly fert111%ed wheal grow
ing fOT' miles all around ll tn C\"Cry dlrcctlon. eroding soil Into river 
systems. Jacicson was struck ... 1lb how his '1tglnal ~ttlng. pe
rennially teeming wt th life. conl.ra:>ted "''llll u.s surroundlllgll. drca 
dly and art1flclaily tnscmtnated. Why couldn'l 90me of hls na:tu
rally-growfllg plants be coaia:d lO match. or out,ylcld. In terms of 
mnrtllous grain ham:st. the art1llclally-planted acttage? \\'39 It 
poss:lhlc lO get rmmbcr5 of such a nollhybrld polyculrurc to pro
duce seeds In copiously sufficient quanuues for human needs? 
Could plants tn an eco&yslem thal had fed m11Uons of bl.sotl and 
other w1ld an•mais not spo080r their own fcrllUty by ftx1ng nllro
gei from solar erter&V alone? Could nol lhe gcnn plant of so
callcd weeds." considered eo pathoi:cnlc 10 ordlruuycercalCt'Ops. 
be cnllsrcd as aWl!S In the graln·IV0"'1ng art? 

The word weod. since bccorm weed. had a double meaning In 
English as ll was spoken In the Kingdom to about 1100. llS peJo
raU\"C 1,wc:rtonc. when It rcfcrrcd to planta tending to overgrow or 
choke out more deslmble ones cultivated for food. was applied 
.not LO their being entirely worthlC!IS but to lhctr being Without 
value when gx-owtng tn cc.rta1n locations. Weed could also mean 
bcrb-derlved from tbe Latin h.erba-i>r any plant that docs not 
cicvclop pen;tstent woody tissue but like grasses dies back at the 
end or eacl1 grOwlng season. To add to lbe confusion. the term 
IU!rb also appUcd more restrictedly lo a class of plants ha,mg 
savory. aromatic. or medicinal value. 

This old Anglo-Saxon dichotomy suggests thal weeds. IJ.kc 
people. can be f.ocs or friends. depending on how or 1n wbal. cir
CUDl5l8JllCCS they arc ~1cwed. What may appear• mSlgbtly. trouble
some. usclcss. or lnjur1ous ln one conlt:ld. can. In another. be 
comely. effectual. com'Clllent. and benign. 

In Romance ~ ~re Is no word per se for weed. lhe 
French call them mmumses ller'bu-"bad llcrt>s" or. because herl>e 
1tself spcc1AcaJ!y means grass. "bad~· In Slavic langUages. 
sucha.s Russtan tbeY arc coUccth'dv known as somaya tn:wa. or 
"rubbish grass: or more !>Imply. In ·the t;tngu.laT. a.s somuaJc. an 
cplibet equn"lllenl to rua:1tlDt. which chatacter12'C9 a tn l1T\il n being 
as a nnsome bore. 

Spanish pde5t.S. who spelled herba wUh a -y. • could rd'er LO a 
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trngnml ca.uromtan plant or I.he mint lam.Uy a.s yerbQ buena (&ood 
)lc:rbl: whereas Californian tar·bru!Jlcs. as well a.s a Mt>dcan o.11-
yleldin& plant. were ycrbas santas (satnUy hetbs); and ~...oous 
SoUth Ame1iCall vc~tal spedmrns could be yerbas sac:radas(sa
cted berl>s). 

When the conquJstadors disembarked. they found nal.1\-e tndl 
ans culttvatlng and cartng for all manner or Wild plants. USlng 
LhrJll for both food and mcdldne. not ooly for lbclr own bodlcs. 
bl.rt U> nouJ1sh and l'e'1ve the soil. tntcrplanttng them wl1b do
mesticated crops lo lnercaac their harvest.s The •-egelally-unso
pMsticaied priests. seeing beans, corn. squashes. and pumpkins 
J](JudShJng side by Side with what to tbcm appeared to be totally 
useless companions. dubbed the non-productn.-e offenders 
nmlems--a word ~cly Implying a !lCll8C of maral dcprarity. 
Going by the establ15hed standards of lbcrtan agrlCulturc. thev 
~ that the "bad" weeds should be rooted out and burned. 
Ula: heretics, to leave the fields a.s bare 8$ the apsca of thc1r grtm 
cathrdrals. 

Jackson took a d!ITercnt path. SW'\'Cying the Utuaturc to dls
CDYCT wUd pcrcnnlaJ herbaceous wlntcr-bardy grass spcdcs ... 1Ul 
good seed-production records. Consulting lhe Plant Introduction 
Center ln Pnllm;m, Wa.shlngton. as to which rclatn-cs of hJ&b
yit>ldtng plants Crom all around the world might be worthy or cx
pcrtmenta:tlon. be reccJ\'ed, to his astonlshmenL 4.300accesslons. 
all of which he planted, each In a thrce·foot row. 

ln a several ·years-long b1al. he sci Ucd on two or the most prom
ising. The flrst was g.tant wild rye. a naUvc of Stber:la and north
east Asia. with seed heads tweh-e 10 fourteen tnchcs Jong. which 
had been pr!zed by Oeflllhls Khan Whose Mongol ca•-ally borctes 
earned It wtth them on their campaigns o! conquest almost an 
the way to the Ba!Uc sea and the straJ ta of the Bosphorus. 

Th" second was Easlcm g;unma grain, "1th startlingly htgb 27 
per~t protetn·contmt .seeds that could be ·popped: II.kc com. 
mnde Into tamales or bread. or used as an cspeclafly rich animal 
feed. 

Looking to com-ert sorghwn. a tropical Old-World grass Similar 
ID lndlan com. Crom a cold abhorrtng plant lnto one that was 
""1nter-lovtog. he crossed one variety wtlh tis sorghum cousin. 
the rumouslnwcedy Johnson grass. to produce ten p~. tbrcc 
ofwh1ch suTV!vcd lhc harsh Kansas winter to be rccrosscd Into a 
SUCcecdJng generation of 1.500 ~drcn. 450 of whlch made 
J1 lhrou,gti the wtnter. Currently be t.s worldng lO llnd out JI his 
newly created vegetal specimens can be safely propagated or 
whether their Sttds mav be so weedlly aggrcsst\-e as 10 rcpreaent 
a tluttt.. 
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SttJJ anor.btt pralrle spectmen being ~ by i.he Land, 

as Jackson's tnsUtute 18 called ror l!bort. Is a 34 percent protein 
llllnols Bw1dlellower nUrogcn·llxln,g legume, wblcb manuf:acturc$ 
tts own fert1llzer a.nd IS prized ror 11.s seed by quail anc1 w1ld tur
keys. thus suggesting ttJs potential excellence as poultry feed. 
Jackson's young ..g -tntcrns who come to work at lbe Land dw1ng 
oneormon: f'orty·thrtt wttkgrowlng8C880n.s. hadalread)•catcn 
1t tn birthday cakes. Preltnllnar)· CXU'8.pOlatlorus suiigcst that one 
supcdor strain may )1cld as much a.s 3.000 pounds of seed per 
lli7C. whereas 30-busbel per-acre wbea.t produces only 1.800 
pounds. 

Of .several alleopai.hlc candldatcs. which suppress nelgbhortng 
species by exuding natumlly bctblcldal toxic substances from 
lbclr roots. Jackson bas selected. as most expectantly success· 
fu1, .Maxtm!ltan sunflowers. 

'What we're after. In 8ll effort that will take years of dogged 
work.· said Jaclalon. ·arc not Just percnnlals per &e. but perennl· 
aJ.s t.hal am lhm-e 1UDOng oi.her plants so as to lake w:trantagc of 
the naruraJ JntegrtUes Within a complete system.· 

Togetaube heart of this problem.John Piper. oneofJackwm·s 
young plant~ has. on a t.mnsed. of the lmtd's cbastdy 
unsullied prairie. clipped a.bo\.'C ground portions of all Us myr1ad 
planes to dctrrmtne the ratio of"grass-ncss· to "lcgumc-ncss" to 
·sunflowcr-famlly-ncss" to other "ncsllCS" In the who~ biomass. 
Thlssrudy, lc Is hoped. wUJ reveal best-betconstellat1onsofplant:B 
for meeting what Jaekson calls "tlle ~clallon of the land." the 
tmportatll main goal being to ftnd the appropriate mlxcs that can 
grow barmonlously and producUllCly. 

To dale. lht!l new research has la.Id bare vanous never-beJhre· 
consldclld anomalies and cur1o61tles. 1rBundleflowcr. for tnstaIIDC. 
ls planlcd scparattly Crom lta natural neighbors. Ii ls found to be 
prone to asplash·borne fungua bombarded from the earth below 
onto the underside of Its leaves. whlcll arc attac.ked and pruned 
from the bottom up by I.be fungal Infection. "1he usu.al reaction 
of plant bttcdus to suCl1 a situation.· Jackllon LrOnJcall)' cxpla.lned. 
"ts to launch Into a seven-year. hlgblyexpen.s.l''C program lo breed 
res!Sumcc to that patUcular pathogen Into the plants. tying up 
the sav1ces ofa whole crew of J(encttciSlS and plant tenders. But.. 
-...-hen my people bad a close look at our nadve pratrte to see bow 
BundlcJlawcrs were f'at1ng In nawral con.dltlons. the)' were found 
complrlely fn:coftbe ublqullOWi fungus because tbc enttrcgrassy 
mal surrounding them ab..orbcd the bombard.Ing raindrop 
splashes to wbJch Its plants were naturally reslo.tan~ and thus 
protected tbc Bundletlowers from a rta<'.k. 

"So what's ck:ar. In I.he flrst Instance. IS t.bat plant s-pedallsts 
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can voluntcer to be 'heroes' In a needless battle. while tn the sec
ond they can. with far less bravado. taltc advantage of nature's 
wl$dCJill to manage eas.tly and cosUcssly. an othc:rwJse omlnous 
threaL This illustrates the ek'11.ancc of horUc:ullumJ slmplfcity. Jl 
sbOW5 up the dllferencc between a natural complcxtty In natfve 
praJrll:S and a airnp/laUloo in man's so-called '&Clc:ntlllc' appl'OllCh. • 

The saddest side of twenuet.h century agJiculture Is. to Jack· 
son. Its ha\~ become over-opemUonaJ and under-obscn.,.Uooal. 
wrth the modem farmer losing the a.bl.Uty lO 1oolt" that was com
imr> to any nlnetecnth-cennuy natu.rallst.. 

• AgJ1Culmre bas been subjected In Its often nonsen51ca.1 re
search co a kind of m1Uta.ry attitude l.bat pct'\'8des research ev
erywhere. an attitude that 6Clls Itself with mlsplaccd concepts or 
Ci=dom. Oar tradlllona.l Idea of gptng west lO ftncl freedom. aban· 
donlng worn-out land to cultivate v1rg1nal pasture. IS pan of the 
same syndrome. But lf"-c had looked at the land as a nurturing 
mor.hCI". as the Rrrss•ans did, we mlght ha''C seen that true agr1 
cultural fJ eedam Is not freedom lO go. but freedom to slay. What 
Star Wars and cbcm1caJ eradication of ,.'teds have In common is 
that they both a.Im at puwng a blowtarch to tbc planet. Weeds do 
mudnnore lO protect the soJJ t.han t0 harm It." 

When WcsJacltsonchuckllngly says ofh.ls land Institute, "We're 
out to save the world from Sin and dealh. • he Is only balf-kkldJng. 
1be fact that bis Ideas of supplanting cc1wentJonal annual gratn 
crops with perennial altcmattvcs runs counter to Ul06l or what 
bas been taught for decades In state agrlcultur.O colleges ls to 
him a sure Sign he Is onto somcthl:ng real. 

Speaking at the Salina County F'anners Union. Jack.son rid! 
CUled his audience for wearing thctr silly visored caps advert1$1ng 
the products of LheJr corporate chemical ovcrlord:s. compadng 
lhd1Jl to so many mroleval serfs. 

Jat'kson has no lllus1ons that his program can produce rapid 
rcswts. "What we're trylng to do." he ~. 'Is build a symphony 
on:hestra Crom 8CJ'atch. Then we have to perauade an agncul
tura.I Unooln Center or a CO\·cnt Oanlen to schedule !ls prcmle:re 
performance. '!bat's gotng to take at least a couple of dccadl'S 
We've got a tremendous JOb ahead.· · 

Ells friend and agi1cultural pb1losopber. Wendell Berry. co-au
tb0£ "'Uh Jackson of l\leetfnO ~ ~ of tlir l.ond. a col
ltttion of es~ys on sustaJ.nable agrtcuJture and stc:Wardshlp. 
Olt1cedes that llndlng convcris to Jackson's Ideas among I.be hfgbl)' 
n>cchanlttd farmers In the com and what belts wbo gamble on 
the aw-sb:Uiing gaJn tote-bond.s Is an uphill task. 

But Garth Youngberg. executive director of Maryland's Insti
tute for Altematl\-c Agrlculrurc. lblnks that some 350,000 farm. 
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ers reporting annual sales betv.'eell $50.000 and $100.ClOO-oc· 
cupytng a niche between bobby farms and glam spreads-will be 
open m new approaches such as Jackaon'a because of thctr des.. 
pcrate search to cut costs. 

Richard HaN'OOCI. deputy dlreetor of Wlnrock lntematlonal. a 
development tnslitutt wtlb O\"CJ'Se&B Interests. l5 C\'Cll more san· 
gu1ne. He talks of replacln& usual annual cereal crops wllb un
usual pcrennla.ls tn a ·decade or less.· pn:Mdlng JacJrson'a tn· 
slghls can be lnstltutlonallzed by rooung lhem In a nauam..1dc 
r:rtwor:k of private and go-.'alUJICIU.81 professional cxpert.8. 

.According ro Charles A. Frand!I. agrooom:v professor at the 
Unf\'Cl'Slty of Nebraska. who l5 lntrodlldng new Ideas Jeamcd at 
Robert Rodall:'s ~ ccnttt In Pconsyh'aD.la. th1S U'CDd 15 
underway. If so. lhc famW~ of m..1lezas. so genoc!da!Jy dedma1ed 
stncc the first Spanish landlng.s In Amcrtca. may yet be reborn to 
play thctr role tn a sane and gentle agrt practice !bat l5 truly 
cuJt.ural. 

Wbtttas monks and ptlgmns. equally m15guldcd as they ar
rWcd In the New World. set about destroying wudswba'el.-er they 
appeared. bcglnn1ng Ille process a dcbll1tatJonot'Amc.r1ca'sgxeau:st 
asset. tts soil.. the rlchCSI they had ever seen. the maJeza weEds. 
lJkc their lndlan tenders. may yet brtng back sense to agrfeulture 
tn the Amcrtcar.. 

An c;nJJghu:ncd mind on the h\!811.by role of wecd.5. Professor 
Joseph Cocannoucr. a widely lnlvt'Jed Oklahoman soil 6denli5t. 
who teamed much from the Indians and ba.s wrttten ext~'Cly 
ontbc use and functJonsofweeds. lnparllcular In Weeds. Guard
!ans of/he SotL points out Uull by Coraglag lllrdown Into the sub
soil lJkc praJrtc grasscii, weeds. wtlh decp-dlvtng roots. bring to 
tbc surf'Mc dC!lN!nts beyOnd the reatlb of most cultJVll!.cd crops. 

They al5o pump up moisture. ralstng ll by capUJacy actton along 
tbc mnes-1.ong surface of their root systems. breaking up hatd· 
pan Ln mtstrcaicd 50Us that ean rangc- from an Inch or two to 
several feet deep bei:wecn the surface of I.he ground and Its !Owcr 
suata. It 19 tile weeds' unique ability, da'Cloped over mlllcm:lla
long struggles for c:xlstcnce. - says Cocannoucr. "to seek IOod and 
water under advcrse. mostly man made. conditions. to 'cat' thelr 
way through ooncrete·Uke oompactJon by vtnue of spedal dis· 
soh1ng subs•ar!N's exuded from lbc1r probing roots. 

Expanding on this theme. O>ca nMuer :.ti esscs that mosl do
mrsrlra \cd crops. pampmd by man. bavc lo&t the ability to probe 
deep Into the earth pcssessed by Uldr wilder ancestors. But. oocc 
room bas been made In lbc root tunnels of the Wtt>ds. culth.'&tcd 
crops can follow In search of sustenance: many normally 5lial 
iow-fttdlng crops will fQn13C deep Into 80U lf oond1tlons an: made 
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rfP11 for them. 
BGtb c;ocannoucr and Jackson stress l.bnt one of nat:u.rc's valu

able JaW5 IS that unrelated root systems do better when growing 
LO&e~ 1.ban when that or a single plant Is grown alOPe. flrst to 
11.o down arc the anchorage roots. to auppan Ille plant so Ji. can 
stand hlgb 10 reach the powerhouse of sunl!gh! wU.b Its endless 
supply of energy for photosynthesizing food ln lhe leaf laborato
nes. Ancbonl,l:C roots have to be rigid. ytt llaible enough lo stand 
~'CIC strain. Next comes the llJUt mus of roots known as the 
food hunterS. ranging In 5lze aa they plow thnn.lgb the 90ll from 
man:v inches 1n diameter to slender threads. 

Yet. when these rover roots haw reached lbelr so~ of bK:i 
i;natel1BI. they cannot 1.bemsch'Cll taltc It up. This must be done 
ior them by the tiny Invisible one-celled root baJrs. which pro
uude mostly from the smallC51 T'O\'CI' roots. These delicate ab
som~ rootlets. visible only under a mleroScOpe. arc -.cry sban
ll'l'cd.. dC\"cloptng on the spol. 1Mng and dying In quick succcs· 
slon as they absorb food and water through a tenuous cell wall 
and inner membrane. 1be water streams up tbrough root and 
stem tn what Cocannoucr calls -the greatest watercourse In Na
ture: climbing to tilt: very top of' the lallest trees. depositing nu 
n1cnts In the leaf factory to be turned Into the sugar without 
which there would be no human life. The rcma1n1ng water. tran 
sptrcd through the tears moulh-Uke stomata ls rerumed. along 
wtth gases. 10 tbc atmosphere In an cnclleas lMng cycle. 

Organic farmers point out lhc danger of aoU saturation wftb 
salublt' chemicals such as NPK. bccauac the plant. obliged to 
sutk up water to aansplrc. and nonnall)' :sclCC!IJ\i: tn what ti w1.Shcs 
to chelate and absorb, cannot screen out the excess 1ontze<:1 chem!· 
cals and thus bcicomcs engorged with an lmlXllancewhlch. though 
It may cause 1l to g,ow fast and Dush. falls lo give tt. and those 
who cat 11. tbc balanced nutrients t11cy need. 

And the rootlets' ability to runcUon cffictcnUy, drawing up sub
SUWCc from the 9011, equally depends on the aoU's condltJon. They 
cannot do so If the earth lacks sullablr Ober. caustng It t.o be t00 
eoillpact. or too loose. afford.Ing no support. Nor can the rootlets 
~elop In soil that Is too wet, too dry. or too oold. 

Renee the usefulness of weeds. Uvc weeds bn:ak up the soil 
"1th their own roots. Oy1ng. !ht)• bequeath t0 the aoU lhc ftber of 
theirbodles. fCndcrtng the bani clay spongy. the IOOllC 5il.Dds ftrm. 
And an wecds-&om sunflowers to c:aspctwc«b-hclp make the 
VOOT!d's best fcrtfilzcr. ejlher as compost or when turned baclt 
lnw the land. adding. In blodvnamlcs. cosmic and tclludc forces 
!othesofl.. 

-.1\nna ~crson Kummer. In 7lle Roh! qi Weeds In Mafntabting 
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lhe Plains Grasskutds. adds an almosl mclaphyslcal dlmenston. 
pointing OUL tbaL wrn: ll not for lhc oonstruCU\'C "''Ork of !l<!'Veral 
bnportant pasture wcms. U1c last w1ld grass pasturr areas tn the 
United Staies-whcn: the deer and the buffalo roamed-would 
today be as barren as dcacrt. Weed growth. she says. ts '1lal lO 
the tctum of grass LO land Vihtre Ille gross has been sertously 
thinned through O\'et'J!J"llzillg. sheet croston or a long period of 
drOughL 

When adverse factors lc1ll the grass. II cannol come back LO 
re6bertze the soU wllh lt.8 ()10.'Jl roous. IL must wait for the weed 
roots. l1kc yeomen for the squlte. or nature i;pll1ts for the dc\'aS. 
to unlock the tight aoU. and !hen Oil lt ,._1th the llbcr of thdr 
bodies LO rttSJahltsh porosity. The process rt1ay take one or SC"

eral seasons. But thercafcu lhc "''Ceds do not drtvc out the grass. 
'Ibey only get the sou ready for the grass to ~ back Grass has 
the power to rout W'ttds when oondlUOns an 1'1ght for the return 
of grass. Once I.be sou ts r1ch In Ober, grasses domlnau: lhe 'IPCeds. 
1bat th1S could happen by chan~. without the aJd of some 
m~tlng •n•cm ts clearly a nouon as limited as an tile acad· 
cmfes !bat hln'C chosen to 15UbliCl1bc to lL 

Wild meadows all com.aln weeds, many or wh1ch arc constantly 
sbifttng about. lmpem!ptlbly lmpf0\1ng weak spots so the grass 
can come badt slrong and bcalthy. Some weeds even produce 
special seeds that can Uc dormant O\'U Jong pcrlOds of time. even 
Utougb sprouting conditions appear to be excellent. waiting for 
when they may be needed. In thlis way ·nature• mJtacuJously 
makes sun: no Sltuallon can arise where 'a.rteues of WC<!ds arc 
not ~vallable and ready w go to wgrk as necessity calls. Only 
when the land has been complclely peeled by erosion or totally 
i:iotsom:d by chemicals w1lJ there be no weeds. And lhts has hap· 
pcned by the hand of man until half Ule West IS desert. 

Professor Cocannoucr ts con,~nocd lbal ttie same laws applyto 
tall grass regtons. and lhat the dust storms of Jackson's Mkiwcst 
can be prevented tn large measure by lite correct use of plains 
Wttds such as IIlltn'Ceds. thlt>lles. tumblewttds. and others. 
without which the grasses could not SUJVl\'C. 

(:

n z , t w<·r· Cec' nw•cr ~mmcnds pianttng pJg· 
weeds. spaced far enl)ugh apan to ~:~t develop· 
mm.t without crowdJng the rul k . . spaced <:V· 

cry two fed In po toes, can In~ productlon and 
enhance tk'S. The same goes t'or peppers and egg-
plants. Fora o mmcndsacombJna· 
liOnofpJgwttds. lamb'squarur. and sow creel thinly. 
In a com fldd weeds can become •mo v.-ay for t.bc 
com mots to produce bet eats. ·Mother weeds" will 
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92 Ms'' m!!Ots. turn.lps 
patsnlP5· an~"°P& xttktt need a deep. fitib1e root~ 
wtx.re f1-_, -• 15 easily avat!ablc. 

A CttlP ~In a fleld with the rt~t amount of weeds. says 
~carlllO'UCT, will smvtv'c drought5 much better iban crops grown 

·ctean• land. Moisture comes up along lhe outside of the weed 
h :Jl:>. ~ cvaporaUon from the surface aoll. 1be same ...-is 

provide fine shade for the ground when the sun IS parttcu
~· scorcblng. or prevent a torrential rain from pourxttng the 

tnto cement. Many varteues of weeds also prot«t domestic 
1*'1!m!i from tnsecl pests. C\'ell ba,1.ng a place In the Dower beds as 
~111Panl4:ins to their ornamental brethren. If weeds are carpeted 
pJU1110a rose plant. t.hcJr l"OOl.S work down Into tbe 90ll lo Inter· 
'lwrin"TC a£h.'alllageoualy WfUl lhosc Of their lJosl& 

A.e; Ille AmC?1can hyffans long 81Dec dlllCU\-enc!, andmany North 
and South Amertcans are redJscovertng. (together with other as
pects of a hcntage almost comp~tcly blotted out by white: teach
ers. prkstll. and govcrmncn1 burcaucraLS). a large percentage of 
IM soll-bulldlng weeds are tbemseh-cs succulenlly cdJblc: In one 
""ID' or another. Most of them, Including poltt shoots. saw lhlstk. 
larob's quarter. smoolh leafplgweed. and evm stinging nettles. tf 
young and teoder enough. are veiy nourtshtngly full of clements 
lac.°l<:lng In domesticated crops DandeUon and Wild lettuce make 
salads far more nutrttJous lhan the watcr·lllled tccbeip, lettuce 
dominating I.he nation's so.lad bars: II can be cooked tn a laq:c 
kettle and seasoned lo taste with anything from salt to bacon. 
The tender stems of lhc common mllkViecd. when bolled In two or 
three walet'S to remove the !1l1Iky sap. att a fair substllute for lhe 
best spinach. Milkweed's small pods. when oooked. resemble okra. 
and are constderably more savory. MJJkwec:d roots. once the or!gl· 
nal bitter iaste IS rentoved. can subSUlute for potatoes. The roots 
of primrose are h"°1JY nutr!Uous. and sheep sorrel Is dcllcious 
eUhcr m salads or as mung.s for ptes. And I.be Crull of the gtound 
cherry makes excellent prcseives. 

Fewwnuld believe that. In pn:·agr1Cullural liavs. man's choice 
of lOods. Including what are now called weeds~ was truly awe
some. ln southern Afrtca's Kalahal'1 De&crL one or lhe most Jn. 
hosptlable envtronments on eanh. the natn-c Kung bushmen. 
CllOc:d to Iha 1 wastdand by tr1bcs ltl\'adlng from the nonh. make. 
OT made. regular meals on no less than elgbty-ftve wtJd vegetables. 
nc:vtt once setting C)'C on I.Ile: less than a dozen kinds of plants 
that today man up a full three-quarters of tbc global dirt. 

Plants maJJgncd as malaa.s by the black soutancd whit~ 
~advisors or·srom Cortez." looking out O\"CJ' the Pad1lc from 
h!s "peak In Dar:ten· could. had they to"IUCS. Inform us of many 



172. S...-r.u of !he .SOD 
things we need 10 know about thl' condt of ur soils. sa,ys 
Ehrenfrled Prclffer In his book . Were 
we attcnd\JC observers wl' wou see l, above all. they arc wit· 
nesscs to our faJlu re to &real sou properly and thal. lhelr abun
dan1 growth rakes place only~ man haa missed the point In 
J"Cgard to them. /VJ nature's corrector of man·a errors. they tcl1 a 
Slknt story full of subtlcues conccmlng the finer forces lhrough 
wbtch ruuurc hdps sotls by l\alandng and beallllg. 

The powcB or plaru.s such as the fWlgl that produce molds 
were Jong u115USpl'Cted. For centuries the common mold. pcnldl
llmn. growing on bread. cheese, otbcr roods and c:vcn beverages. 
gln"C. al best. a clear warning ihal OOnM'8t!blc5 Wl'1'l' getting old. 
rancid or being storttl In ll:mpcrawres lnsuflktently cool w ptt

serve freshness and combat decay. But whm. ju&l bei:>re World 
War IL Its nontOllic ac1ds were dl.sco\·ered to produce powerful 
antiblotlcs against mk:n>bes such as coed. lt graduated In man·s 
eyes from Its bumbler role of mold. tO that of ll!eguard. 

Like molds. weeds ~ both alerters o! dcca,y and survival spe
c!allsis supreme. mumphantly per&IStlng tn cJn:umatancea when: 
cultivated plants. softened through ceruudes of bwnan prou:c
tfon and brecdtng. fall to stand up 1gatmt nature's odd caprtccs. 
Their pecullarlt!es allow them to be classed Into tbtce major 
groups. the ~t of which lndJcat.cs tnc.n:aslng acidity In the aoll. 
tt embraces such species a.s sour Juiced ao=ls: docla;, coarse 
lang-taprooted members of the buC!kwheat family: tlngerleaf Lruiy's 
Thumb 8J'l<I the bOl'$l'tlUs ~lated to ferns These are the best 
sentlnels of all. for they provide wnrntngs as to when changes for 
the bad begin In sou. the acldlcy being due ID lilclcof sufllelem aJr. 
water standing In the upper surfac-e layer. l.nsuffldeJlt dralnage. 
excess of acid fcnllizcr and, most lnlJ>C)rmntof all, lackqftwmus. 

Even wbel'\! &ells arc underlain wtlh nawral UmeSIDne. as In 
Kentucky's famous ·etue· grass• counuy, acld-lovtng weeds may 
thrtve l)ecausc the topmost soll bas been dcUmed tbrougb unbal
anced cultivation as whm qraJn IS too frequently sown wtthoul 
rotation. 

To the second major group that n!'Vcal crustjormatfon or hatd· 
pan lD sons. belong Oeld musW'd. bor!C nettle. morning glory. 
quack grass. ptru:applc weed. as v.'1:11 as ~scs and camomfles. 
lbe cor:tdiUons far their redolmt growth IDcl.udc wet &Oil wmcd 
up by ~· or an excess of pot.ash. 

TilC lhlrd group. like Good King Wenceslas. crcadlng In man's. 
llOl nature's, su:ps. oft.en spreads out .. ti~ he bas disturbed 
na.run:. tbr1\1ng on manu~. compost. and other producis of bis 
culttvatloo-extcnslons. as lt "'~· Into man's art.Uldally-tteated 
realm. 'Ibe5le tnehldc planllllns. chlckwecds. butu:rcups, dande· 
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UOnS. nettl~. mallows. as well as laJlll>'s quaners. prostrate knot
weec:t. C8Jl)Ctweed. prickly lettuce. and common botthourul. 

weeds of the rose Crunlly arc one or lhe !IUJ'CSl Signs of lack of 
norocultural attention to <let.ail and lnsulllelcnl culUYatlon. Mem
beIS of the usually useful legume family. also unfairly ~ 
-weeds.· procr llg)tt. SMdy. or otherwise poor aoJJ. and lbosc of 
tbe ptn1t family choose gravelly earth or sb1ps along hedgerow& 
or tlle~gcs of woods where they establl5h a -bordcdlne" cultun: 
between culttvatcd and uncultn'ated nature. 

weeds. says P!e!ffer. arc dlettuv gluttons which. If offered a full 
menu oi soils. will~ for those carefully hoed and manurttl rat.ber 
than their natural habitats as Cast a.s any bo<t uWant wtU go for a 
bnmCh of opulcmly varied dJsbes rather I.ban a bowl ol oarmeal. 

TO ac~ detect I.be proper!Jes of a gwcn SOil Jt Is neces 
sary. be adds. 10 Judge by I.be pmiaJence or an entire group of 
~ rather than of a Slnl()e lndl\1dua1. Should many dlstlnct. 
groups of "w1ld" plants begjn an lnvaSIOn Into any 81'l'8 where 
tllcy hln-e pm'lously been eb$ent-the iargl:. coarse rem called 
brocken. comes to mJnd-tbls ls as sure a Sl&Jl of<kcllne in soils. 

in lbc rest ofbls book Pl'etlTcr provides an accouru of what each 
and l:\'l'fY weed among four bundm:I vat1etles can tell lbe (,l6r 
dener and farmer. But before entering Into tb1s dclailcd dlscus· 
slon, be says pointedly: •If you learn to listen to lbc lessons na
tµre provides tn produc:tni: weeds under extremely dlf!erent con· 
dltlons of soils. cllmates. ;and methods of tulllYaJJon. then you 
will have made your Orst step In the most Important combal 
agaJnst them: to put them where they belong and keep them away 
from where they do nol belong.· 

For centu11es if not millennia the bnf/os of the SOuth American 
Jungles have known. just as do U1e sophlsucated ~es of Ille 
subcontlnenloflndla with thclr Ayurvedtc wtsdom. that for eveiy 
hnma:n ailment lhrre e.'dsls a naturally growtng planl. llll often as 
not. maleflcally lal>cled a weed. As fast as we destroy their natu
ral habitat. ao. one by one, their remedies wtJl vanish. perhaps 
l'ore-.-cr, from me plancL 

lo bls-envo!. Pf'ctfTer enjOtns us always to remember that wben
e..-er weeds grow, th.ey speak out to us. and that when:vcr I.bey 
1lou:rtsh part!cula.rly abundantly. they Indicate not tbetr failure. 
but man·s. '1bfie are many. many dynamlc plants called \\'ttds, • 
says Prelfl'er. ·ao out tn the tleJds and dls(:o..'Cr for yowself bow 
ben.tgn t.belr properUes can be!" 



Chapter 14 

ICICLES IN 

THE GREENHOUSE 

~'O radlCally conJlJcttng iheorlcs about an 
Impending ell.mate s.blft have polru1zed I.be oowury·s •experts· 
Imo r1val camps. One cla1ms that the planet Iii gradually warm· 
Ing. with no lmmedlatc-.-Ulougb C\..,nn1ally serious dangP.T to 
mankind; the otller claims that the planet 15 ooollng. pladng us 
In tmmlnent per1l of another Ice age. wtl.b all lbe consequences of 
such a disaster. kr\own nnd unknown. Both !ICbools blame the 
slmatlon on what they call the grccnltouse qffect. 

The nouon was nrs1 propo$«1 In 1861 by lrelaru:l'a renowned 
natural philosopher John 'fyndall, wben he suggested that In· 
creased conoentrauons or carbon dJoJcldc (C02) In ouratm05phere 
might someday ralSC surface atr lCJllpemiutts enough to cause a 
problcrn. When QOal. oU. and natural ga.s W"C burned. the two 
principal combustion products are "'-ater vapor and carbon dlox
lde. about half of which rcma1n In tile atmospbe~ as both are 
tnmspa:rcnt. they allow the sun's rays ID pass through to earth. 
butc trap the rdlccted heat. as In a greenbouse. 

Proponents of the wann1n& trend. supported by official govern
ment agendes. and widely rcponed by the media. malntaln that 
rfslng IC\'els of carbon dloxldc In the atmo6phcrc. ltl05lly pro
duced by the burning of fossil fueb. arc creating bol air. trapped 
at lhe equamr that threatens to cause the Ice caps to melt. 

!'lew Yodt Clcy. they~· wUl someday risk being not covered 
again by a m!lc of I«. a.s It was r....'dve thousand years ago. but 
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bdfl8SUbJ~ to Lhecltmat.eof l"ott Laudcnlal~. ltsstreets ~ 
canalled by a sea rising i:tradually In the course of lhe mmlng 
centuIY· It ls eoUmated lhal the rise of sea lc:vd foJJowtng the last 
Jee 8 gi: proceeded al Ille gonOe rate or about a meter per centwy. 
WUh lbC threat far off. no s~ countcnneasures have been 
conwnplaieclbya pciroehemk:ally controlled eslabllsl>JDMll other 
UJa,n-U111ll =ntly- vague talk of gradually rcduclnglos.sll fuel 
consumption Now. with the threat to humanity of decades or 
dro1Jghts. coasllll Ooodlng. and widespread fa.mine. the problem 
baS begun to be taken more scrtoubly. lhough many companies 
ai:gue against bold action for fear of the economic bardsblps It 
tnJ6ll1 cause- to thmt 

Tbc cooUng ad\'OC&tes. moMly lCllllnd profcs.sors of climatol
Dl!S and paleo·cllmalOlogy. mainlaln. quite to the conttary. that 
'the government's position IS based on Inadequately programmed 
camputcrmOdets that lea'-e out cntlcal data. such as cloud CO\-er. 
and are politically motivated to protect coounued bwn1ng of fos
sil fuels 

To lbcsc cllmaU!logbts. the threat Is not wan:ntn& but cooling: 
the grttnbousc effect. whJJe It docs Increase wanning at the cqua
lOT. has an opposite and much more dangerous cf'fcct of Sl""k1ng 
up moisture tn the tropics. In h~vy clouds. lhl.s moJswrc ts ~ 
peUed by prevailing winds toward the poles wbcrc 1l condenses 
Into snow to ca11$C more cooling. 

In I.be 1930s, Sir Gcori:c Slmpeon. Ihm Dtrcctor of the Br!tlsh 
Meteorological Office. described wbat he called the general Cltru· 
!atton pattern of lhe winds. whereby air heated tn the tropical and 
subtropical wnes TlllCS to a hlgh altitude. wncrc It 1S mO\-ed by 
the dllfercnl,lal tn pressure toward the poles. lhere to be sucked 
bac.k to the surface of the earth by the e.'qNUlSe of cold snow. 
causing a cycUc patiem. Increasing carbon dlox!dc: steps up the 
cycle. conmbtnlng more heal to the wanu zone. tncrcaslng the 
amount of water ''apor taken Crom I.be ocean. and Increasing the 
speed with wbJch It ts canied north and south. 1'bls contdbutes 
to more snow cover. which manufactures more cold air, wblch 
sinks fastt:r and 15 canicd at hlgll speeds. At the same time. huge 
masses of heavy cold atr fall off the Ice and snow banks !nlo the 
OC#aDS. where currents dtstrlbu1e the cold around tbc globe. The 
phenomenon Jed S!mp8on to the odd conclusion "tha.l the last Jee 
Ag.: was llOt caused by a decrease of 90la.r radiation but bv an 
tncrease1· as bas been.~ In the la.st few vears. • 

A bea\'Y· colorless. and odorless gas lhat does oolsuppon com
bustion. COO 111a.s dlllCO\-e:red tbrougb lhe dea111 of dogs Jn Cll\"CS 

Where humans could wallt unaffected because lilt! wetgbt of the 
gas kept It below knee ICV'CI It 15 one of the most Jmponant ~-



116 s.cm. 01 tht Soil 
dlcn\$ of the plane l's biosphere Exchanged betwttn plants and 
animals. between air and sea, at a rate of hundreds of billlons or 
tons per year. lhc gas art&e8 from and helps sustain all life on 
earth. so long as ll ls kept wll.hin Umli&- Whlcb It currently Is not 

Bys vanety of methods. Including~ the bubbles trapped 
In glacial Ice. sclcnilstB ha~..: cstlmolted that ID 1850. 1n a less 
lndusttlallzed WOTld. COO wade up between 250 and 290 parts 
pee mflllcm or the atmosphere, To monitor the clearly Increasing 
amount of the gii.s an the pl"CKnl atmosphere. a measuxtng dmce 
"''3.S placed atop the Mauna Loa volcano ID Hawal1 where It has 
shown a t1sc Crom 315 ppm In 1958 to !be cum:ru exucmeJy 
dangerous 343 ppm. 

W'cll aware that 'fyndall was oorTec:t about catbon d•nx!de caus
ing a~ elTcct at the equator. ·coo11ng· cHmarnlogJ.sis ln 
the ~ 1980s lidll clillmed I.hat the plantt as a whole was noi 
wanning. but cooUng. with a loss of 1.5 degrees Cds1t1s tn a\"U· 
age Northern Hemisphere tl!mperaturc S1oce 1938; that the arc
Uc was eiq>andlng: that growtng sea.sons were beeom1ng shorter. 
lhatmllllonsoflhc earth's lnhablWlts wen: threatened by drought: 
and that drought Is due to cooling. not wanning. exacrrballng a 
pcncru1ally d.ulgcrous struat.lon. 

rn fact. say geologists. ~w since Lts orlgJn. the surface Qf the 
planet. and thus Its climate. has been cooling. OWlng to the slow 
decay of the ~ lnvmtory of radloactl"e matertal In Its core. 
TWel~ mUllon years ago. according to their calculatJons. the cool
ing reached a point where the ·age of ace· began. a pcdod which 
has seen aserlesoflce agesof ln<?rcaslng 1nu~ns1ty. l'\lnhcnnore, 
say the cllmat.ologls111. the overall temperature bas been fulllng 
for the last s1x nUllennta. and espedally durtog the last fony-four 
years. 

This flatly cootrndlots the data of the warmtng l.cruperature 
expcns who. according tO the cllmatologlSts. fatl Lo Lake Into ac
count the effect of aty wanning. a factor quite dlsttnct from the 
general trend. They artrtbu te the errors of the warming expens to 
dubious computer models. 

Modem cl1matology. wtucb only began to flower In the mtd-
19505 when a number of researebers became Interested In what 
mtght actually be happening In the world's cUmare, was largely 
sparked by the dl5c;cn-er1cs of ltallan born Professor Cesare 
Ern!l!anl, bead of the Depa.rtmenc of Geology atMlaml Unlverslly. 
publlshcd In 1955. now coosJckrcd the basic modem <Xllltdbu
Cfon to deep climate re&can:b. 

Study1ng small crust.accan:; lulo·111n as ForandttVero tn cores of 
-'lment dredged up from the Culf ofMCldco. Fnt01ao1 was able 
lO t:race the climatic history or the plancl going back mllJJons of 
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'mll'5. and producing lhe Ors! reliable paleontologlcal fnunewor!t. 
What hr found was a suCCCS!lloo of acvm recent Ice ages. each 
lasung about a hundred millennia. with rclaUvdy short lntcrvcn
mg pcr1ods of dcglaelaUon. lasUng len to twelve thousand years. 

The greenhouse eJTect Is therefore not the only facLO.r to be reck
oned with In the scenarto of threatening disaster. Ice ages hl:t\"C 

been retum.tng. Uke clockwork, every 100.000 years or so. with 
short Intervening rtsptlC!lt-Such as the one we have been enjoy
ing Since the mylh.lcal demise of Plato's Atlantis. about 9.000 
B.C. As matters st.and. wam the ·cooling- cUrnatolog,lsts. only 
our lnteUJgent technology can postpone or pre,•cnt another cata
clysmic freeze. which would wipe out the better part of the hu
man race. 
~ carJJest sctcnUflc dcscrtptJon of lee ages and their origin 

was.made In lhe mJddlc Qf the lrun century by a ScotUsh phlloso
phr?r-sclentist. James Croll. wbo postulated that their cyclical 
recurrence was controlled by regular changes In the carlh's clllp
tkal orbit. the Wt of Its axis. and Its anomalous so-called "Chan
dlft' wobble. Qulckly discredited. Lbc thcoJY was only n:vh-ed In 
~ 193-0s by the convtnctosl malhemaUcal C4!.lculaUons of a 
Yugoslav gcopbyslct51.. r.mutln Milanl<uvttcb. whlcb supporied 
Crolrs ortgtnal data. 

Mllanko'1tc-h posUcd a conUnuous. cbangmg rda•lonshlp be
tween ~ and sun. with I.be earth's ol'bll dlllnglng shape cvety 
ninety thousand to one hundred thousand )'ear.I From being al
most perf'ttt1y ctrcular. the orbit slowly becomes allgbtly clllpt1-
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cal. I.hen slowly moves baclc to circular. varying tM sun's lru.ol
slty by as much u 30 percent O\'Ct the cycle. ~ankovltcb also 
found anomaJaw1 cycles In I.he roU. wobble. and 8bl!l of the earth's 
tilt. one ~-clc shifting solar energy from lbc Southern to I.he Nonh
em Hcml5pherc and back O\'er a pttlod of twenty-one thousand 
years. 

Even so. skq>Ucs remained, aod It look Emfllanrs oxygen-rso
topc data from dttp-eca con:s to conflnn lbc CroU-Mlla.nkoYttch 
lDN'hantsrn aod arouse cllmatolo!Osts to take a lxtler look atwhat 
mtgb1 be In store for man. By f:m!llanl"S scenario the planet Is 
beading sua.lg)lt for Ille lockus of a deep. deep freeze. 

Dr. John lmbne. of Bniwn University. then produced a fasd
nattng portrayal of the earth's cllmalDlogy O\'ct' the last 50 ll1lllJon 
years. adding cWllJ.ng daalls to shaw that the end of an lnlergla
ctal pcrlOd can be sharp and drama.Uc. u lndk:al.cd by the ma.st· 
odons found In SlbcJtan and North Amcrtcan Ice pacl<3. daUng 
from the last onslaught of cold. about~ lhou5and )TMS ago-
50 qulckly frozen that wildflowers they wm: cbcw1ng ...we found 
still fresh bclWCCT\ their teeth. 

Purtllu evidence was produC'Cd In the 1960s when Professor 
GeorgeJ. Kukla and blsco workers at th.c l.amont-DohcnyGeo· 
loglcaJ Observatory found that ~OYaldan dcposllll af locss' 
lndtcatcd ten dlst1nCl I~ ages. which ftl with Em!ltan!'s ocean 
bottOm flgw'CS to show that lbc lllter11lacJal perlOcls ba.YC uni 
fomlly been short respites between long gladauons. and that tile 
prcscol lnlcrgladal ls oomtng ID Its end. Kukla. Erutllan! and 
Mllanltovttcll all oo.rroboratcd erou·s orbital data. 

Roused to actton by the threat of ltnmlnent dl$astl:r, coollng 
c!fmatologlsts looked to !lee what might be done. But they were 
han11yoff thctrmarks whm I.he wannlnitcounta-1.heorywas once 
more brougbt ro the fore. spearhe;lded. tn support of the govern
ment and the petro·chemlcal lmercst.s. by Dr. Roger M. Revelle. 
bead of lbc Scripps tnsdtudon or Oceanogi-dphy. and hls Ger
man colleague Dr. ti. Suess no n!la.t1on to the famous Dr. Suess 
belO\•cd by chlldrm. though his nottons are considered C-""')' bit 
as-zany. 

Ra'Clle and Suess simply dUSte<I off1)'ndall'a greenhouse cf· 
feet. and by th.c 19705 managed. wllb U1c hdp of g~t 
funds tndtrect)y provided by lbe petrochemical compank'S, to cre
ate a growing bias ID "orthodox" Amcdcan 8CleDcc toward tbC 
wanning Ulcory. 

Bul for those ""ho undcn.tood. lbc cllma.lologJcal "'Tlttng tt 
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matned tn &mlllan.rs cores In the flnlt major con!~ of ellma
tologisls met at Browtl Unlvcrslty to dlscullS "'The l'nsent lmer
ll)ada'· When wfll It End?" I.he consensus of 1hose attending was 
that "global cUmate change consututes a .first order envtronmm· 
tal bazatd.· 

i.eners w1:tt Issued by the university to the go\'CmJJlents of I.he 
world ID whleh lbey were warned of a.n Impending ·g1obal cll
m&DC cbsaSter. -

TllO vt!8J'5 later the lntc:maUOnal redcrallon of InsUtutcs for 
AdvanC"ed Study (IFlAS) held a confcnmce tn Bonn. Wesl Cer
many. • hicb stated tn part.; "A new cltmaUc pattern ts now 
cn=glng. .•. We bclJevc thaJ. lbls. .. poses a thrca t to the people of 
the world. ~ dltttUon of the change lndlcates major crop fall
ures almo&t cenaJnJy within the decade .... Wc urge the natlolls. 
IDdMdnally and collectlvely. to plan and act to cstabllsb the tech
IIJCal. 50dal.. and pol!Ucal means to meet this challenge to peace 
and "'1rll-befn~ We feel that the need Is great and the time Is 
s.ban.." 

By tile ran of 1973 the U.S. Central lntclllgence /14!,cncy ot>-
1a1ned sufllclcntly foreboding evidence to sponsor a mcettng ID 
San D1* of the prtnctpal tn•-est.lgatora n:pn:o.cnttng the various 
rrsearcb approaches By the second da,y a COtl$Ctl5U5 was reached 
that ·a global cllmatle chan11,e Is taklngplacc. and that wcwtll not 
soon :return to the cllmate patterns or the m:ent pasl" 

Jn J 975. el)ihty·four cllmatologjsls from ten COW1lrie.s atlendcd 
the First Miami Conference on ls<>lOpe Climatology and Palcocll
matology. chaired by pioneer cllruatolog!Sl Cesare Emlllanl and 
by Nobel laureate Wlllartl F. Ubby. In a consensus or the confer
ence the latter wrote: 1c;c ages have! been I.Ile normal condltlon 
during the last several mllllon yeat11. wlUi tempcrale climates 
enduring only S percent of the Umc .... Because the global rood 
!IUpply depends prtmarUy on cllmate. current und=itandlng of 
~llma.tc must be vastly lmpro,'C(I In order ID meet the challc.ngc of 
1.0morr(IW's food supply. -

Libby then produced lhe key phrase oft.he con!crc:ncc: -WC pos
~ss the methods and lechnlques to establish climate hlstcny and 
anlya c:unconed effort Is needed to do thaL • By thl.!I Ubby meant 
I.hat concerned cllmatologlSls. a"'-are that an Ice ~ was' coming 
On fast. had been studying methods to offset Its damage wtlli 
1CC!lnologJcal expen.lse. 

Of Uie many s-uggcstlons proffered -Including some expensh~ 
~dubious. such as darkening •<lllt portions of the earth's sur
-=c v.1th coal dust or I.he oceans wt th strands oC black polypro
:PYlene-lhe one preferred by cooling cllmatologlsts was the pro
Posal of Space Global of Calli>mla to launch lnlO orbit ID near 
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space a nurtlber of sun ·synchronoUll reflector systems ca1Jed 
Soletta.s to rdlect more sunlight onto lh.c planet. enough to of~t 
Ille natural losa. Sbn1lar reflectors. called Lunettas, could be usec1 
to Increase moon.IJ&ht by as much aa one hundred full moons. 
allowllll( for nlghtwork In agr1cullure. mulllcropplllg. and better 
street lighting. Though what this might do to •1ial blologlcaJ 
rhythms. not to mention \\11.che&' Sabbalha. rcmatned a perplex
ing query. 

1bc system would reqUlte thousands of rockets to place some 
1.5 mllllon square kllometers of rdlectoni In orbll. eosung hun
dreds ot bUllons of dollars. But 115 proponents cla1mcd .tM COSl 
could comfonably be llJllOrt:lzed over t.bc SIXt)' to one h~ 
}'Ca.I'S the system would last &\'Oldlng I.he considerably grcaia 
d!soomfon of anolher gladatlon. 

1bat the problem IS real and lbat t.bc world Js Iacm with a 
dc\'Cloptng c:atascrophc of unprecedented global d1menstons be
came clear from tw0 CIA solldlCd repom. whlcb s•nmnadzerl lbc 
Sdc:nUftc Utaarure and showed lb.al I.be United States was fuclng 
a "'-orld of chaos. Tbe first. •A Study of Cllmatologlcal Research 
a.s lt Pcnalns to lmelllgenoe Problems.· prepared by the Ofllcc OI 
Research and Dc\-elopmcnt for lt.s lntcmal planning purposes. 
staddy presented lhe ftndlngs and Oplnlons of the cl!matnloglcaJ 
community that the '11.'0rld was ClOOIJng and lb.at the next .tee age 
was lmmlnenL The second. "Potcnuat lmpUcatlons of Trends In 
Wadd Population. Food Producuon, and CUmate, • prepared by 
the Dlrcclorate of Intelligence. Olllce of Polltlcal Research, added 
tamely that •tf ll'e cooling <:antlnues for several ckcad~ there 
would almost certainly be an ab!iOlutc shortage of food.· 

But the language of me &eeond report aJi;o made lt dear that 
Its drafters rcaUzed that the C(!()nomlc and poUtlcal Impact of a 
major cllmatlc shift. w101 Its pronusc of famine and stai:va.Uon In 
many areas of the world, was almost beyond oonnal comprehcn-
5lon. Boldly. the anBJ}'St6 warned "thc:rt! would be Increasingly 
dcl!peraa: attempts on the part of powerful but hungry nations to 
get gratn any way mcy oould. • The reporters envisaged a dire 
specta~ lndudlru! war: "Massl\lc mblraUom. sometimes backed 
by !Dree. would become a ll\'C ISsue, and polUJcaJ and economlc: 
srnhuuy wouJd be widespread -

Coldb•oodc<:lly Ibey concluded !.bat ·1n the poor and ~ 
areas, populauon would hll•-e to drop to levrls that could be sup 
ported. "Then came lhe bottom llnc. presaging future poUcy: -rhe 
populaUon problem would 90lve Itself In the most unpleasmt Cash 
ton_· By whleb euphemism they mellt\t genocjdc:, a cynlCaJ but 
bandy solution lO both starvation and O\wpGpulat.lon. 

By 1977 me countrv was bcaet by sertous drought-a clear 

ld.;k• In tbt Gn:..1111"11!1< Ill 
of cooUng, The govemroem's answer was to put sixty mllllon 
~ acres of land Into pTOducUon. further sttmu!Olting sales of 
~al fertlllZcnl. pesticides. and hcrblctdes. The result was a 
,cylar!!e crop of wheat and com. But the per-acre yield was ooe 
' the smallest tn me bii;tOl'y of ag,1Culture. and the nutrtOonal 
~tent the lowest. Far 1978-as predicted by the CIA and Just 
alJOIUl eo;cry C'OOIJog·cllmatologlst-the counuy 5l.lll faced a short· 
fall of food 

And the drougluwas expanding deserts an O\'t:r the world. Since 
t 976 the dry-land farming area In the United states. which In· 
ctodes Mlnnt90ta. Norlh Dakota. and states farther south. bas 
beefl RD bul reanncxrd to what was romantJcally labclrd on ntne
teaub-<:entUIY maps: the ·Great Am~ Oc5crt. • To 1mga1e 
crops. undetgrormd aqutfers are bcJn4 pumped dry. ackUng to 
cJeserUflcaUOn. which. say the cUmauiloglst.s. bas been going on 
""th a .iteneraJ coolJog of the planet for the 18:.t 6.000 years, 

Ahol1t 4.500 years ago a ~ and succulent Sahara region 
bc>!llD to turn Into a plantlcss desert Some 2.000 years later the 
North American desert was hard on tts heels. Slm11ar hl5torlcs 
descrlbc the Jannatlon of other great deserts such as the Oobl 
wastes In Mongolla-11 due to cooling. 

hl 1979 another cxplanatlon was gtven for lhe curious fact tha1 
C02 tn the annosphcre causes not only lnettaslng beat at the 
equatnr. but tncreastng cold at the poles. and that I.he latter sltu
atlon will eventually prcctoounate. Dr. George Kukla and Dr. B. 
CboudiruJy pubUsbcd a paper In Nature In which they showed 
that carbon dloldde In lbe atrno5phere not on(11 traps the infrared 
wa\.'Clengths rising from lbc surface of lbe earth. lllus Increasing 
the- heat: ft also ftlters out the net»' Infrared wavelengths as (bey 
come from the 8UJI. These 111e lho wa•'Clengths lbal melt the Ice 
and snow. Hence more C02 at Lhc poles. more Ice and snow. 
And $Ince the snow and Ice reflect the rest of the solar energy 
SJ)eC!nmJ back Into space, the growing snow and l<lc are manu
factur1qg 1ncreaslng amouut.s of cold. 

Already In 1978 Ole alarming tncreasc In snow CO\'CT durtng 
the]>Cl1od 1968 72 was discussed In I.be world'slargestsctcntlfic 
JOUmal~ Science. For several years I.hereafter the figures for snow 
l'Crnaincd well above the prc-1972 peak. 

Ecolog1.st ~ Kaplan then found a fw1.bcr corrclaUon be· 
tween lncm!Slng cold and ll1c number of earthquakes. The colder 
It ~ts. the more eanhquakcs "'C gCL lee and snow accumulatlng 
an 1he poles press down on me planet. causing tt lo bulge at the 
"'3!ns llla: a balloon. 1bls trtggcrs the pre·stnssed carthqua.kc 
faults 1nU> sllpptng; hence canbqua.kes. It al.9o causes •'Olcan
l&m-pote:ntlally even more dangcrou&-by squeemig the molten 



Lal 

30 

25 

15 

10 

5 

·O 

s.a.u <it iru, Soll 

A..-ge Number OI E8rttlquak• per Oecede 
of Rlchtw Magnitude 8 or Hlghw, 

U.S. and the Wol1d 

J 
~ 
0 

I z 

U.S. - ...- " -----
1111!9 

;; 
; 

.,,,.,,.- ----- -' 
; 

; 

; 
; 

; 

196G-1979 

magma and causing erupUons. 'The colder It geLS and the more 
snow presses down on the poles. the more magina 18 oompresscd. 
and volcanoes act up.> 

With the crupUon of the Ptnalubo V'Olcano In the Phlllp~ In 
nlld·l99J. sulfa~ and other aerosols cooled the cllmate In J992 
and 1993. Buhh.en:a.ftertbedlmalc warmed upagaLD. lltcaver
at,e global temperature tn 1995 wa.s hlgher I.ban tn any years 
slnce ream! keeping began around 1860. Glaelers all a.round the 
globe-with the ~puon of Nonray~ to melt. In the Alps 
since 1980. JO to 20 percent of the rematntnggladtrvolumehas 

'UR l !lllO - _.,,a lllF•llnln• 1.....- In botb canhq..U.-..and-
nlsn. IL llsl:o 13 ID!lf<r~ bet- lllOO .....i 1942. and :14"' tbr llCll1 
98 yur ptriod ftmt l!M.1 197'9. an.,........,., <ii"'""' 250 r-u maay. For 
... - ...._..""' ....... ........, u.u. .............. <ii CJYtt soo pcrc!0111 lor tbr 
- lmg1h P"1Gd Erupu...,. ouch u rhal <ii Moua• S<. lldma, oa:uninJ<.-
._aitt. att U<d co !ht"""""'."' jlja<1AUan. \'--~ • 1'p<1ag 
and t.n .,...,,..,....,, "' • •\'II« don <ii the -Lcnlmr m.r.a.r In th< ftigll1 of u.. 
SllDW!Hda al°"' - ... .i - polar,..._~ 

1.1.i., ln ~ .. r.rmlhcit•!IC 183 
tJtC1I Jost and s.nowllnCJS a.re rising. 1be mull ls extra runoff in 
ri'et'S· 1ncttaSlnl!.rlsk ornoodlng. el'05lon and rockslldes. Jn May. 

1991, a Jancislldecaused l6mllllon cublcmetersol'rock to plunge 
dOW!1 a mounia:lnsldc tn Sw!1%ctland dc!ltroytng a small ~· 
In ·vcnc:zuela. three glaciers have complclcly disappeared Sl.nCc 

1912. Jn Pen.I the mc!Ung of g)aelcts In the Cordera Blanca re
;.:loJl of the Andes has posed a lhmlt to agriculture. 

1biS conflJct.lng da 1a on cooJ1n& and wanning had the world 
puzzled while the expen.s argued. but both the wanning and the 
cooUng propancnls now ~ that there ts danger In the air. In 
1996 alone. eml5slons of carbon dioxide and other beat-trapping 
i!aSCS grew S.4 pot:t11L In the United Sta!H cmlMlons were 7.4 
penen1 alx1tt 1990 l~s. lbc United Sales. ~1th less than a 
tlftJ1llCth of the world's populauon. wu gMng olT almost a fOW"tb 
a: iM gases that uap heat In the armosphcre. but only pledged to 
redUce such eml"5Jans to lhe 1990 levcJ by the year 2000. Japa:n·s 
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em•ss•ons had rt.~ an alannJng 8-3 percent between 1990 and 
1995. AD together these tncrrases caused the 81.4 tr1lllon Insur 
ance lndusuy to grow nervous about !heir f\nanelal vulnerability 
In the face of tmmtnent ,..orldwlde catasiropbcs. 1be warming 
txpo ts. ror:Mnccd that the average global tempcrlltUte mlgln_Jn
crease from 1 to s_5 Celsius durtng the oat cmtwy. now agreed 
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that ""il.houl drastic 6lrps to c:urb grttnbousc gilB musslons lhe 
planet faced d!sastcr. wtth mare frequent and Intense beat win'Cs. 
wtde-9Cale CQO)ogleal disruptions, a decline of agrn:ultural pro
duction In the tropics and sutnroplc:s. and continued aooelera 
Uon of sea-lc\'CI rtsc. They cstlmatc that l.nQ"caslng caroon dlox
t!k emtssinns could lead to doubling the present le\'Cls by the 
year 2050_ quadrupling lhcm by 2 150. To l'C\Wlle the trend. rc
d•irrtons would occd to be between 60 and 80 percent oflOday';, 
Ja'Cls. But che same experts fear that a long lime would be needed 
for the eanh system to return Lo normal lc\.'ds-not oentw1cs but 
m!llcnnla.. 

Still the majOr petroChelnJca.I companies c:ontlnue to lobby i>r 
more rescarc:h before taldng any senous ac:don to cut~ 
pollutlOn. Though by now 11 ts clear that either the pctroc:l)l'm~ al 
companies buc:ldc down to de\'eloptng altcma.tc systems to re
duce the burning of fossU fuels or the plancl may be doomcd-

Om enoowagtng dC"Velopment has c:omc to the c:oncrcte Indus
try. berctofore largely negtccied as a dallgerous source of C02 
emissions: l t Is not generally appredal.Cd that for C>--el}' ion of 
Portland cement- made bY c:alcinaung limestone and Slllro-a!IJ
mlnous material-« whole ton of C02 ls relea.5cd Into the atmo
sphere. With the rapid de\-'Clopment of tb1rd world Cowrtrlcs. the 
Increase of C02 emissions fn:lm cement. u estllnated by FTCJrh 
chc:mlcal englnea Joseph Oavtdovtts. \\"OUld be equal bY the year 
2015 to the S.500 bllllon tons presently emitted yearly bY all Eu
ropean Industrial ac:Uvltles. or 65 percent or the present IDtal 
U.S. C02 cmisslons. To offset t.hla massl~'C threat, Oavtdovtts bas 
pat.en red a polymer by means or wlllch gcopolymertc ccmenl can 
be ec:onQmlcally manufact ured. aa durable as Portland cement. 
but wlllch reduces by 80 pcrccnl lhe C.WJsblon of C02. 

Clearly. as c:vldenced by Ille efforts or Oavldovlts. lbc ways are 
there. What Is lacldng U1us far· ls the wt.U 

Chapter 15 

DUST FOR LIFE 

If the coollngproponcnts arccorrcc:t. tend
lnS the planet's soil may now be our prune prladcy tr only to save 
lhr world from 1rn.mlnent glaciation. In a book cnUUcd The Sur
mualq{CWiUzatton (I 982J two c:ooUng proponents, John Hamaker 
and Don Weaver. came up with a means for doing so. providing 
we act. wttb haste. Their proposal: rapid reminerallzailon of the 
planet wt.th ground-up rock dUllt lO hasten the growth of biomass 
wtth which to Absorb great quantlUes of C02. 

Hamaker, a SCl/Cllty·yt:ar-old engineer· farmer end cllmille lhco
n:tlclan. with his young collaborator. Don Weaver, warned fhal 
lhc pending cllmate catastrophe was Imminent. predk:ttng !hat 
trees would die the world over. growing seasons would shorten. 
"'1:ntcrn would become more severe and that unless the \11'0rld 
JDObilb:erl to counter these effects. l'nmlne would be our common 
flue . 

.All our healthy topsoo. say Hamalcer and Weaver. all the mlcro
OTganlsms In It.. and all lbe plants that thrive lhc'I'eon. from ll
chC11$ to the great rain fol'C'Sts. rettl\'al their 8nn nouctstnnem 
!i10anc twelve thousand years ago £rom bllllons of tons of moun 
1a1n rock dU5t, ground-up and washed away bY melting glllClcrS 
from the last great Ice a,gc. globally spread by whlrlJng wtndstorms. 
Now all r.b1s 11fe-glvtng dust bas been ullCd up. ar wantonly eroded. 
and unless somcth1ng ts clooe to replerush the sou with roc:kdust. 
itnd quickly. we~ tun'C lO wall another mlllcnnhun for the end 
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of another ~t Age or tee w dolt for us. 
Hamalw"ssup,gested remedy. qulCk. easy, and rdatJ\'elycheap, 

requires a DWISlvc program of woddwldc $<10 rcmlncrnltzatlon 
and rcfom.UlUon. He wani;s us ro gxlml up glacial gr&\'el (whk!b 
c:onauna all the reqlllJ'Cd clemenrs, and of whkh there ls an al. 
most lnexbausUblc 6upply ai an tm1V11D!cal prlo:). ~ the 
dust far and wide, and then plant trccsaslftbttc were no IDtnQr . 
row. To facilitate the opcrallOn he bas panonim spcdal grtndcrs 
to be produced In AusUll!Ja. Sweden. and lsrad, and bas hopes 
of eventually cnllsUng the world's a.tr fmres to ells tribute the dust. 
a suggcsUOn that mlgbt put these entitles ID the ftnlt productke 
use of lhclr c:xllllet1cc. 

Already In Uic late nlncteemhccntmy a~ chcmt.st. Julius 
Hensel, l.aktng tasue with Ueblg and the proponents of chemicals 
for agrtculturc, had proclaimed that all that was needed 10 pro 
duce luscious, ~thy crops was ground-up l"QCk dust. the ab 
oT1glnal food of plants. His method, once pu1 Into practice. would 
not only free the Canner from heavy yearly expcrulCS ror antfk:b.I 
frrt.llJ.ztts. but gradually wean back his exhausted llckls ID thclr 
virgin !>late of fruttfulncss. 

Samctbing of a mystic. Rmstl IJkcd ID quote a Hindu saying 
that "Cod W:cp& In MOnc. bn'atbes In plants. dreams In antmals 
and awakens In mani- Hts appeal ID the world was simple Turn 
stones Into brcadl 11lls was all Jt would tal<e to feed lhc bungJY: 
P='Cnt dt.scMe In anlmals. or epldentlcs In man: make agricul
ture once more profttablc: rcrurn the unemployed to country life 
by ~ the Inexhaustible nutdth-c forces- hlthcno unrec
ogiIDcd-tbat are stored Jn rock:S.AJ.r. and water. 

1\Yo hundred farmers 1n the Palatinate. dellgllted w1th the first 
few years of expcrtmcnwton wtfh rock dust on their llelcls. sup
ported Hensel's claJms. They testified before a court or Justice 
that fcrt.Ulzlngwttb stone meal showed rar better elTects than those 
achlt'\-ed with chemicals. 

But the greater Hconscrs succcs.s. the greater grew hb opposl· 
tlan. Thou~ the rock dust was SUCX'ess6tlly b1ed out on a large 
scale on the cstaLCS of the grand Duke or Lu.-..cmburg. as vcrtflcd 
bC:yond doubt by a company of teachers and edJtors who made 
mlnutc compansons wtth nctgbhor1ng Odds cultivated w1l.b dlf. 
fcn:nt fertJUzcrs. by that lfinc C'"Clln>yalty could no longer stand 
up ID lbe chemical tntc=ils. Afra!dof'Jostng tbclr proOtablc mar· 
kcts. they launched an cxpcmslre and rabid campa.tgn to dcnl· 
grate Hensel. keep his books om of pr!nl.. and put a stop to his 
"hcretlcal' notions that 11.'PK might be bad for the 90ll. 

By the Umc the Ocnnan cbcintail companies had amalgam 
atrd tnto the •'Mt l.G. Farbcn conglomerate and broug)'lt lilt.lcr to 

... 
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~. the last ol Henscl's books was conslgnn:I to the Oames. 
1lll." loss to Germany from not llstenmg to tbls prophet was to 

l:>r a devastaung plague of dying treeS. By 1987. 50 percent or the 
forests In West Germany were dying. Including large parts of the 
iarui:d Black Forest, a disaster attributed by Hamaker not so much 
IO lhelr being doused with acid rain as to the fact that the soll ln 
whll:h they struggle to Uve has been deprived. through constant 
dc:mlncrallmtlon. or Its cS8CJlllal nutnent.s. '.l'hroughout the past 
ten thousand years of our tmerglacial Iespltc we ha"e ta.ken m.ln
uals ! roru the aoil Into thc plants we eat. oc leached minerals 
away down r1ver and stream. as Steiner clalJ:voyanUy warned. 
lll1thout replent.shlng the StoCk.. a disaster gieatly tncr~ by 
the use of chcmJcal fert1ll%crs whlCh exaccrbatcs erosion. 

1n 1984 the world lost an est!maled 22. 7 bD.llon tons of topsoil 
loCJ'O!lfon. and anol.her25.4 bllllonlnl985. According to a UNEP 
"5Umllte at the beginning of lbe 1990s, 3. 6 bl1llon hectans or 70 
llO'Cent of potmllally product:tve drylands "'UC affected by de 
Stttlflcallon CurrmUy 65 pei cent of agr1cultural land In Afr1ca. 
45 pciccru tn S. Amer1c:a. 38 percent tn Asia and 29 percent In 
Nunb Amer1ca and Europe ls affected by 6011 degiadauon. In 
Mexico 70 per cent of agrtcultural land Is affected by son erosion. 

As trees weaken rrom sia.nra:tlon, they become vulue.mblc to 
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pests, Industrial pollution. and Increasing forest ftrcs. When thcv 
Stan to die-as Indicated by decades of llJl1TOWlng tree r1ngs..'._ 
!hey tall to pullc:xcesscatbondloxldclrom the atmospbuc. Whole 
forests weaken- stray Ughmtng bolts stan huge forest ftces; D>on! 
C02 ls spewed 1nw the a.Jr. 

Trees on bllltops. says Hamaker. go first because they catch 
more wtnd than dawn In the hollows. plus the fan that the soll 15 
lhlnncr on the top of hflls. an assenton reocntly pro-.-ed all ~ 
the Alps. ACld ra1n puts the Antshtng touch on destroytng the few 
remalnll13 llll.Ottals. And when soil becomes acid. more and moll! 
mlcroorganlllms are elJmlnatcd. The only lhlng acid rain accom
pllllhe&. according to Hamaker, Is to accclem.ce the death for trees 
~dy dytng or starvaUon. Efforts to replaJ'lt eecdltngs on such 
detlllnerallzed land equally fail because IJfe Int.he soil ls already 
dlllllnlsbed There Is UtfJe for the plants to grow on. 

According to a UN FAO cstima.tc, half the world"s tropical for 
est& hR\°t: disappeared since 1950: 37 percent In Ladn Amct1ca. 
66 percent In Central Atncrtca. 38 p~nt tn Southeast A~. 52 
percent In Afnca. And reforegra-r1on Is sllpptng far bchtnd. Be
tween 1991 and 1995 the world lost an average of 11.S mlllion 
beciarcs of forest annually-about lhe SW: of Honduras. Hamaker 
,.-ams that man·s gross deforest.anon of the tropical rain forests. 
added to the rapid Increase of C02, could mgger the next tee age 
wben the amount of carbon dkndde tn the aunOl!lphcrc reaches 
345 pans per mll.llon-just two pips up from the prc9Cn.t 343. 
Nicholas Shackleton and other scientists 1n Great Brttatn writing 
In Nature showed that the last glactat pertod bad begun wh.en the 
concentration of carbon dlax!de 1n lhe aonospherc reached a mere 
290ppm. 

According to Shackleton. the last Jnterglactal period behaved 
muclJ l1ke ours. wtth carbon dloxtde rising over the last Ove thou
sand years to a peak whl.ch ushered Jn the tee age. ofter which 
the cold waters of the oceans quickly absorbed the C02 
ShacldCIOn also lmpllcs that the gl"OMh of 002 was caused by 
the destruction of '-egetatlon through developing drought and cold 
as an lntcrgladal came to an end.. 

Uke thctr fellow coo11.r1g ... umamloglsts. Hamaker and Wca•w 
prcdlcted worldwide drought. followed by tnaeasmg forest Ores. 
earthquakes. volcanic cruptions. hlgb winds and tornadoes. the 
latttt caused by the lncreastng expanse of arc:tlc snow CO\= in
teracting With lncna.eed beat from the tropical zones. 1bl5 sce
nat10 for the coming loc age included. as a permanent feature In 
the middle latitudes, 100-200-mllc-an-hour northerlles 

Other Hamal<u WcaYC1r predlctfans. Uke so man,y vultures. were 
already wtngtng In. 1983 produced more lhan a 25 percent Jn-
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se in major eartbquakcs around I.be world. Japan had the 
~ 111 a quarter centwy tn May. 1984. The 1983·84 winter 
!JrOkeaO rttards for cold . Stoma and eanhqu~ In the North· 

HeinJsphere. espedally In Canada. Jcetand, and Russia. were 
em red by a SIJll1lar pattern Six months later In the Southern :Sphere. The NO\-"Crober. 1983. wtntersmnn tn Sov!C't Europe 
..s one of the ~!lest of the ccnmry. December. 1983. was the 
C(J!dc5t tn American blstoty. Oklaboma Nebraska. Texas had 
rt."co rd bre11kJng winters. Blocltbnstcr snowstorms. quJte 
~al. pounded Colorado and Wynmtng Utah recorded 65 
~loW tn January of 1984 Snow blanketed Italy as far llOUth as 
f'lOl'lellCC. white In the RllOne delta of lhe smmy French Riviera 
t,bousands of flruntngos died because I.hey could not get at their 
non:nal prey tn brackish water covered with a layer of tee. 

AJs recently 88 1996. floods. bun:lcanes, wildfires and other 
..-calher-rclaled catastrophes caused a record $60 bllUon In eco
nomic damage. Severe flooding tn China cost the llves or 2. 700 
people. drMng 2 mJIUon from their hmnes. A series of cyclones In 
nonmrcstem Pad11c Ocean damaged China. Taiwan. P!t!Upptnes 
and Viet Nam A cyclone killed 2.000 Jn India. And that year pro
duced I.be most severe storm 1n the Gtt.a1. Lakes In My years. 

Meanwhile. south of the Equator drought ravaged BTIIZll. Aus
uaha. Afr1ca. Ill> mil!Jons dled--o>--u a million tn Ethiopia'& Sahel 
i:e;:lon alone. And mlllloos more were threatened by a rcpeUUon 
of !he drou$t Ln 1988. Vast drough1-hlduced tropl~ fomst ftrclt-
a crtUcal factor. according to Hamaker. In speeding the course of 
gladauon-were aet ablaze to release more smoke and C02. 88 
documen~ bv lbe &emI-secret NASA photos taken from U.S. 
satellltcti. In lt;dones!a a masst\·e forest fire tn 1984 burned for 
8'oe months. dcvastatlng an im:a equ1Yal11Dt to Mas:tachusclls and 
ConnecUcut combined. Co~ercd perhaps the most severe cn
vtnmmental disaster the earth has suffered In centw1es, It wiped 
out plant and animal life. tnclud1ng hnndnds of th0Ulland5 of 
g)an:t mahogany i.rces. countless bll'ds. bears, deer. p~. Civets. 
fm1::st cattle. and roden~ lcadln& ID the cxtlncllon of many spe
Cb. 

&c:nloglcal •eicpert5." wbo had consldered the ~Connerly 
Bonieo, now East Ka1tmantan-one of the dampest pans of the 
WUr1d and erologlca1ly stable. began ~uattng exlsUng eco
log1caJ assumpUons. Although the Immediate cause or the ft.re 
was unknown, forcstiy tnspector-general Hcndrl Samoso did not 
rule 0t1t the posslblllty that logging concessionaires. who con· 
trn!led some 5.2 mlllton acrcs. lgnfted the a.lttady·dJy forest. hop
ing it "IOUld cover up their failure to carry out obltgaOons to plant 
a llftdling for eveiy tree they felled. A West German el!11mate put 
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the Jass of saJable Umber at $5.6 bUllon 
~ wol"llC llrc& In Indonesia In 1997. dellberat.ely started by 

land cleareni. darkened the skies w!Ul a 61tby baz.e ilCtOSS Malay 
sla., the Pbillpptnes. Singapore. 1ba.Uand. Brunel. Md Papua New 
Guinea. creating ccologl~ dl'l!trucuon. economic hardship and 
deaths from starvaUon. dysentery and lntluenza. con!•ng a Vast 
area by Impeding the sun's rays. 

Yet:. despite lhc general accumulauon of C\1dencc tn suppon Of 
me "oooltng'" school. the wamliOg theory continues to be lbc ba
sis for -non-oflldal" government policy. though some of Its sup
po=rs an: bel!Jnnlng to express their doubts. 

Hamaker boldly aoo•'M'd the admtn•straUon of~ or of using 
evasive ~ roe political and t<XlOOll1IC reaaot\5 He claimed 
the warmtng theory to be no more tban a conspiracy of the ftnan. 
clal complex aimed al prcsc:rvlng massh-e tnvesuncnls In fossil 
fuets-oll. coal and narural gas--elong wttb l.bdr related Ind.us· 
n1es. ·such a massive conspiracy of stlencc. - wrote Hamakrr. "Is 
unclttsrmdable only .,.1len one ttalttta that ·offldal' announce· 
mems of our sltuaUon .,.'Ould plunge I.be world Into a ftnanclal 
debaclc. ... The bankers b.ave been wrtngtng their bands over lbJs 
(or half a dozen years: meanwhlk: our chance of survtl.'al gets 
weaJrer every minute.· 

In the Ozark highlands of 60Uth·eastem J<aneae, Its llmestane 
sculptured by fast Oowtng streams. John 0 . Hamaker and his 
wife. Anita, had only rcccnlly mO\-ed Into a stJIJ unftnlahcd bun· 
galow with a long. genUy sloplng metal roof. 

Ah'cady a martyr to the cause of coo agrk:ultu.rc. Jolufs sto0ped 
frame was r1ddled with Agent Orange. ncctdenlall)' sprayed onto 
him by a passing truck whUe It was still legal In lhls counlry. 
Randomly the poison broke out on his tonured body. causing 
great dl5comfort and a much weakened conslituUon. 

Yet bis strong Midwestern '\IOI.cc. Uke gra''CI rolling tn a rtn:r 
bed, reso11ndlngly warns lhal tfwe do not hurry. ltwtll all be over 
before we know lt. By hi& calculaUons we are already tn Lbe cm 
c!a1 sUlge. wlth only a few years In whll'h to stop the onalaugbl of 
ihc tee. ·we must cut down on fossil fuels. Immediately' And we 
must ptam fast-growtng U"Ce& lo absorb as much C02 as pos· 
slble. Hopefully they'll mature In time LO be bar\uled for turning 
1nm alcohol. a fuel wbJcb does not comamlnate the air. And ""' 
must del.-etop soJat beat. and other bea.lt.hy aJtemaU\-cs foe en
ergy, many already tmcntcd. but censored by our rulers. yours 
and mine." 

Basic to John's thesis ts the urgent need to rcmlnerallze the 
planet's 50lll not only to save the irees and agriculture. but lo 
pl'O\"lde the vital nour1shment man nced5 to main b1s bea.lt.h and 
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ratianal wlL Only with remtnera.Uzatlon. MYll John. can I.he $Oil's 
~obtain the nutr1ents they need to ~roducc. lay 
dO'IVl1 their bodies. and make the st.able C!Ollotdal humws vital for 
p131lts• ao•mats, and humans to thrive on as they once dld before 
- demll1erallzed the earth. Ulu: most great dl!ICOVCJ"les about 
nature's secrets. John's was made by a cbance observation: rain 
water running ovcr gtavcl from a concrete parking lot. a sort of 
milkY Jluld, Iha.I disappeared tnto a pile of rocks to produce a 
daJldclJOD or rare proportfons. 

-1 ID(llt home enough or It that nw:it to hllvc a mess of greens 
ior supper.- said John. 1ust Crom that one plant. And there was 
enough left over for three rnon: !lerV!ngs. I mean. lbal v.-as some 
aandeHnn. and It bad cxtellem taste. The next 1111)' J looked atO\md 
wbcrl: thal grB\-el was. and I could see tba1 the feeder roots. wa:y 
do1m. bad ends that were white. But beck on !.be starter root 1 
saw sometbtng which l recogntzed as humus. attachecl to the 
rom.s. and that gave me aomcthlng to really think about. -

John's wife ushered us to the kitchen table when: she had pre 
~ a supJ>C'T of organic vegetabll'l! and because the Agent Or 
ange bas sapped his strength. a meal.loaf for ber husband ·rrs 
ootwhal kind of food you eat: said John. "vegetar1an or meat. 
1be Esldmos bved healthy lives on llsh and blubber. What mat
ler.!I ts that the foods eaten carry forwan1 tile protoplasm or the 
llJlcroolganlSm grown wltb e natural balance of the elements. 
Man's mtesttnal lraet IS e TOOt turned tnslde·ouL The purpose of 
eating food IS to recreate a populaUon of soil organ•sme tn the 
Intestinal uact. Protoplasm from lbc mlCl"OOrgillllsms can then 
be absorbed r1gbt Into the blood.· 

It was a novel way to approach one's supper. But on n:Jl~Uon. 
as II developed. John Hamakcr's thesis made more and more 
sense. though nor of the son pTOY1dCld In Biology I at Hwvard. 
Between mouthfuls of bJs own organic home grown food. John 
Spelled out the substance ofh!s splr1tually and physically nour· 
lshlng discovery. one wt t.b which he hoped to encourage a healthy 
agl'ICulture In e healthy world-pro\1dlng we manage to stave off 
:r comtng lee age. All plants. animals. and humans. says John, 

"on protoplasm. and microorganisms arc the only llvlng lhlng 
that can make orgiyuc protoplum Crom ~ elements. 

Ne\"tr yet succe:ssfully ana.lyud. Is dcscrlbccl n a 
lh-~ substance which fills the cells o mlcroorpntsms. plants. 
and antmals. containing all the compounds or ure In 11 mixture of 
SUcb minute components that It has ddlcd analvll15 wtlh micro· 
"Cope. • 

Surpdsmg!y. but tlOl unnaturelly. Hamakcr'sldeaofpro1op1asrn 
~with that of the ~ts. Accon:ilng to Annie Besant. 
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the prana or the Hlndus. an energy from the sun that parallels 
but IS different from eJectromagneusm. builds up minerals. Func
tloning llll the c:ontrolJJng agent ID the chcmico-phystologlcaJ 
changes In protoplasm, prana leads to dlJicrcoHatlnD. and to the 
build-up of the ~'3110U5 tissues or ~ bodlea of planlS, animals, 
and men. 

In the vdlcd laJ1iuage of The Se<:ret Doclrlne, Hcl=a Blavatsky 
speaks or prana as Invisible and Bery 1hu, • which supply the 
mJcrobes with "Vital consmictlvc encrgv," enabling them lO build 
the physical cdls. "the siz.e of the smallest bactcrtum rcla.l1ve to 
that of a ilety' Ufc being as that or an clepham to the tlnlest 
lnfu51)!1a • 

1be cycle of ure· saJd John "lS really the story of the D'1l"els of 
protoplasm as It goes from m1Croorganlsms t0 all the Ufe aoo."' 
the soll. then bacll: Into the aoU. That dandelion staned me tnto 
all kinds of new experiments • 

'Saucers all 0\-U the place: Uke petri dishes ID a Jab." said 
An1ta. smlltng bcne\'OleoUy. ·All kinda of lblngs ID ·em.· 

John. unperturbed. picked up v.1lerc be.d left off. ·1 ami.-w at 
the mm table concJUSlOn. llC\'Cr taughl ID Aggie colleges. that the 
plant was sucking protoplasm d1rectly out of I.he mlcroorganlsm.S, 
lem1ng Ju.st I.he skins behind. Fresh organ111ms, nol consumed 
by tbe planl rootS, dehydrate and J01n the bank of fen:lllly with 
a1mosroo toss t0 lcachlngoreroslOo. Uldmately.1 rcalllNl, what's 
left ovu ts lhe makings of real good healthy humus.· 

The factll Ill pn:ciScly wtt.b PodoUnaky's def:ICl'lpUon of the gen· 
csls of humus: but lhe not.loo Uuu the roots v.'Crc c;amtvorously 
devouring the Insides of I.be microbes was arrcsUng. In 
Podollnsky's case. 1Us rools devoured the entire conicnts of the 
humus Jar, the living with the dead. 

"The ag colleges." saJd Hamaker. ·funded by Ule chcmlcal com
panies, have au along IJl5Jsted I.hat roots cannot absorb anything 
larger I.ban an Ion In soludoo. mearuog Uldr NPK. ruling oul the 
Ingestion of whole molecules of humus. and therefore any advan
lage ID placing organle addl~'CS ID the sou. -

He wa\'Cd bis fork for emphasis: "'lbc c.betnlcaJ food taddlsts' 
concept lhal ID10ct1ll.s arc taken ID by the roots only Jn the form 
of Ions, and ln some unproven way arc buill lDLO protcln.s by 
phot:osynlhests. IS fa.be. 11le pnnopla.5m of the organisms Is slin
ply transfcn'Cd from the IDlCroOl'ganl$m lnto lhc plant cell to per· 
form tbe functions ~by 1111 nudclc acids.. Each hlgl1U 10cm 
of life uses the proooplasm tranamtttcd up thc ladder of Ufc to 
make compounds apedflc to Its needs. 

Pro1t1plasm In water b allghUy milky and sllgllUy yellow. Both 
dkcrs are probably from Uptds (fatal ln a state of collo!dal cmul-
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slOI'· nie r"5Ult ls sllc:ky to the LOuc.b. • Reaching ll>r lbe Side· 
bl>l)td. John placed a small Jam-Jar on Ille table ha.If.full of what 
JoOked like nice brown earth. "Put your Qngcr Jn lha.l Jar and 
you'll feel If s sticky. n.ars Ule pTOtoplMm. It's lo Brttish Colum
bia glacial giavel dusl. tnstanUy ac:Uvaled by a plDch of good local 
50ll with ltS normal complement of mJcroorgan1sms. Pul Into the 
ground. It's ready lo go! I spread ten tons of It on onc-JlJ\h-of-an 
a(:I1' ~· tr It had been ftncr I'd have only needed about two 
tons. 1bc finer lt IS the bigger the area It covers and the more It ls 
snl)ablc to be chewed up by Ule OUCroorganlSmS. • 

'Ibey feed on lhc minerals of all the mlJced rock .tn lhc top layers 
of iM earth's crust. plus carbon. water. and I.he ga:;cs and sea 
salts Crom thc aJT. all of whlCh lbey tum lo protoplasm nie root 
kL9 find the mk:n>organtsms and the lrn'blble root balrs suck up 
tbh prou>plasm But they can only do so with fresh mlcroo~
l!!Dl,. many of which arc prov1dcd by the casuogs of earthworms 
orb) other larger orpnlsms whJcb feed on the dehydrated car· 
~ o( sman.,.. ones.· 

Atlas·lbc~~~~~~~~~u~ncl~~cverns~~was~~falllng~~ln~lo 
order. ~!~~ii~~~~ a I! s cbii' the elemental 

. whJcb-:'ln'.':"'~rum'""" becOmes I.he food of other mk:roorgan1sms: 
they. and they alone. accon:Ung to Hamaker. arc capable of trans
nn111ng the lDOnr.mlc rocl< dust lnto the mystmous Jll,1ng proto
plasm: plant roots, sucking ID this basic lngi'cdlcnl. pass it up 
the ladder of Ufe. An or1glnal conceit. ll waits for conftrmauon In 
the halls of llCfence. but lca11CS no doubt lhat planlS must tngcsl 
IDC!'C succulent and nourishing sustenance I.ban the synthctJc 
Chem!Cals dlshed up in NPK. 

Since no mfcroscoplt' analysis or lhc undetgtound process .ts 
as }'t'.t posstble. anyone's descr1pUon Is as plausible as I.be next. 
Dr Hans Jenny. ?raf~r Emer1lus of Soll Science at Berkeley. 
~ world's autbor1ty OD lhe subject. whom we consulted on the 
phone, admits lhat. allhougb the orthodox term •contact ex 
change• Is restricted to lhe ciccha.n.llC of IOns between soll and 
ruot. be docs not exclude ustng I.be lc:nn "dlffi.tston" to cover the 
lntah of whole molecules, providing they arc small enough: small. 
ln lhls context. being a matter of oplnlon. 

DT. Patdcia bacbon. of lhe USDA lo Bell.5\<11lc. Masyland. matn
la!ns lha1 the slZe of ln~tible molecules Js llmitcd bv I.he size of 
lhc J>Ores of the cell membrane to ten ~trams. a p1uce:ss wit
~ In ccU culrures ID lhe laboratmy. but l\e\u ID U..10g plants.. 
et eve-stnce the I 940s careful researchers have maln1alncd lhat 

P'ant roots can absorb much larger molecultl>. Recent research 
abows that thanks lO chelating components In humus. plants 
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can capture and tngcsl enzymes, honnooes. and coUoldal par
tlcles by means of the gdatlnous muclgel wlllcb they exude. 

Dr. Batgyla nateaver. a peute but fiery supporter of the organlC 
method-who filngle · b.andeclly and successfully fougbt for the In
troduction Into CaJlfomJa's university system of regular courses 
on arganJc agriculture for degree credit and for t.ransfer credit. 
~Inst the most obdurate opposition from university deans sup
ported by the chemical companies- Is calCgortcal tn her asser
tion that root hairs Ingest large mol~ules. and even whale mlcro· 
organisms. Quite recenlly. Dr. Ratca\'U was given an award by 
the [rucrnatJonal Alliance farSusUUnableAgrlculturc. not. as the 
speaker put It. for her brtlllant work tn support or org.anJc agn
culture. but "for !he amount of hell she ra19ed In uytngto set the 
record slra.lghL • In \'aJ'loUS pubUcatlans she bas abawn how the 
ttny slnglc-«Ded root ba.lrs of such nltrogen-flxlng legumes a.s 
doucrs. alfAlf11 and •-etches. "lnvagtnate" their tips to allow the 
enuyl)fcha1ns ofRhlzoblwn mlcrobcs. lnslde the mot. l.bcRhizo
blmn congregale and multiply by the mUIJon ui fill nodules where 
tbey ftx nltrogen from the air for thdr <Jlil.'11 bendlL for that of 
tbelT leguminous hosts. and for the 6011 to whl.ch It ts evcntuallv 
bequeaihed. -

An explanation or lhl5 rematkable proc:esa ol cell Ingestion was 
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~ tn !he December, 1987, Issue or SdPntfftc A!l1t.'ricwt by 
~ s . ereucher. In an article on how anJmel cells locomote. he 
~ wbat ts known as the "cndocytlc cycle" In which a cell's 
...,.,_ lllembrane tndcnts into a pit coated 011 the Inside with 
..- tc111· 1lll5 pit balloons Inward. t.alclng v.1th II tbc ma1crlal to be 
~tcd. Js plnehed off ID form a \'CSlcle. moves into the ccD and. 
In p111nts. n:Jeases Its load ofnuU1ents In Sizes lhousauds ar times 
~ tbaJ1 Lbe kins of the NPK solution. Comparath'Cly spcak
lllll- the diffcrcncc ts between Ingesting a mouse and an elephant. 

A ryptca1 baC'tmum 1:. about ten times lhe s~ of a collmdal 
panick: the parttclc. In tum. may be two or lhn:e hundn:d times 
Jarl!CT lha:n a small protein. which. In tum. ts made of amino 
adds whose molecules an: largl:r by far than IOns. The scale Js 
not ~ 10 watennelom. but pcu to dinosaurs. 

Nlc.1 yet. as Dr. Rarcaver polnt.s out.. somewhat !!Cathlngly. I.be 
ebemlca) companies. while tnslsUng tbal plants can only lakr 1n 
IOOS in solution. maintain. spcaktng out ol t.bc other Side of lhctr 
mouihS. !bat large moJccu lcs or their systemic pcstlddcs can SCllDe

bow be ~eel by the plant so !hat anywhere a bug biles the 
plant ll IS bound to die. No mention ts made or wbat such a bite 
may do ID humans. 

John paused to butrer some bread. •tn nature. i.hls Js the only 
way lbal plant root!J feed. After a while, th.e older pans of the root 
bcrome coarro with ~ proletnaccous substance of the humus, 
which gradually turns to a natural brown. These cells bceome 
sealed. so all tbc tn1fu comes from the tips. which tn the sou 
810W ioward new SllppUes of mlcroorganJsms. J.J. Dittmar, of 
Iowa :State Unl\.'erstty. found that the total length of roots and 
root ha1rs of a single tyc plant was seven thousand mUcs. and Its 
iota! surface area. seven lhou&and &q1Jnrc feel. The roots alone 
grew more than lhree mlle-s per day In search of microorganisms. 
And only the llnest particles of mixed rock dust CBJl cover the 
pheDOµlf'naJ surface area ~utred to grow slgnlllcant quantities 
Of something so small as a microorganism. And such part!Cles 
arc only a 11ny futcilon af the topsoil: If lbey aren't replaced. lhe 
snu wears out, and then It's dead • 

John took a mouthful. chewed II dellbcrately. then. pointed lo 
hlslDOUth. "A lot of Lbc solution's In the gJ1ndlng. 1lle sman farmer 
"111 Jnclude very· ftne sand sized parlJCJes In the sill ~ spreads. 
so the canbwonn will have gr1t for his gizzard with which to gr1nd 
up Slh along ,.1th any OrganJc matter. Profes90r Emanua! £pstcln 
ai !be Unlverslty of California. Dm1S, bas esUmated that plants 
Suck Up ftvc times lhc blllloo metnc tons of minerals mined each 
Year by man. And the earthworm ¢rinds up e--en more than lbaL 
Hc·s a big operator. and he works cheap. While lhc worm cleans 
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the roots, he 19 grtndlng sill and old roots to make fresh or~ 
isms which come out of hl$ tall to feed the dandeUon root~ If 
we fall to keep free carbon throughout the topsoil. which &I'-~ It 
I.hat blackcolor, theeartm'Onnsd.lsappcar.· Hewtpcd hl$ lll0ut!i: 
-U Is a reasonable conclusion lhal wtUiout the carbon for b!s 
energy requirements be Just can't do the \\"'Ork of grtndlng. With. 
OUl gnndlng. new ftne sill Is not there to replace whats becii 
rcmo--ed In the C!l'O~. When the stoek of protoplasm In the SOI! !$ 
gone. growth or crops comrs t0 an cod. With pttcb. "'1ik:h IS mostly 
carbon. and with rock dust. I did countless expcrlmcrus. -

Anita rearranged the d!Shes, asking If we cared for Custard 
"It's made with honey. Tbce's never any sugar In thts house: 

John smiled. Ulen took a more po&Uve tone. ·we can bUUd 
enormous per -acre tonnages of protoplasm In the sou tn a ''cry 
5hart period of umc. criough so I.hat the sun ~rgv reaching the 
plant bccmncs the only limit LO Its ~"th.. Pbot05ynthe8ls way 
up In the lea\'e& Is stllJ jUSt as essential as ts protoplasm down bi 
the roots. and that's the IJ.mltlnll factor. Whereas rccoro crops 
have usually b«n produced by the use of large amounts of 
cumposccd manun: to produce: the orpn!Sms. such reoord crops 
can now be grown on C'lerf acre of la.nd by using rock dust wllh 
some ca.rt>on. -

John estimated that the nauonal average yields In fifteen yea.rs 
conld run about tbrcc Umes what they an: at present. Protein 
content of grains, the lnd1cat0r or health-gMng potential. could 
run rwo to three Umcs the present protein Ogures. 

Despite hls warnlngs of 1.mpend1ng doom. the: creatl•-e farmer 
Jn him was still sanguine abcut the wondC.ll!I we cou Id pcrfurm 
w!thhls solution. "When we ha\'e rebuilt our soil ferUIJty to elgb· 
teen Inches In dept11; he niut1ed, looking eastward at. the bare 
Wlnuy landscape. ·t11c Mississippi Rl\'cr w1lJ ba~-e an even llow of 
silt free water all year round. Annual Ooodlng In the lower MIS· 
slssJppl vaJJcy will cease Und~ound aquifers wtll again load 
up with water.· 

The bottleneck to cnacu.ng HamaJ<et's •1slon remained a Jack 
of grtndcrs. Hl.8 soluUon awaits a wider manu1llcture and distri
bution of lhe&c: pa:temed cle\'1ces, easier access to the bottomless 
pfl of glaclaJ gravel. and tile eventual cooperation of the v.wld's 
a1r farces to help spread 1.lle dust In a do Jt-or die progJ'a!!! to 
sn'e • If enough lCCeS are planted and fed 

and a stop ts put. lO the dcclmatlon of the great rahl"' 
rorests, tberc may sun be a chance. says Hamaker. file man·s best 
fi1cnds. the trtts. to sue.le up excess C02 from the atmosphere 
and postpone tile ad•~t of an Ice age long enough for scientific 
mJnds and enllghtened lqlslators to come up "1th a means for 
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cnl.I)' avoldlnll such dlS11Slcr. 

~ ~- of any commercial gnndera that arc suitable for 
'1 dCltl talJlltlOD on tile farm: said John. -nie motors are too 
~ !n!l wttinf.!.. They are too cost.Jy: and the power and maJn 
~for~ art to0 blgJI. 1 would~ lbat a ten horsepower 
ienarice '"'-en less. would fa.kc care or most requ!remmts. Bill 
~'. ~ ~ to take go"crnmcnt sponsored programs on a aD ........ . 
~hbllSL~ 
..,_.\vocld War u we lea.med 1.0 build Liberty ships as fast as we 
~t ems. Now. lfwc don't act soon. w1fre going to ba•-e hunger 
aD ,,.,-er tht "''Orld. on the broadest scale. togelhu wl1ll a crisis Jn 
ineiJIClll care. catastrophlc flooding. food riots. and revolt at the 

or 1n the stttets. 1\&11ln5t a system which. !or profit. subsd
:: Ile!! for truth and generates national leadcrshlp you can't 
dbttn&UJSb l'rom the Mafia." 

He Slg)Jed . hiS last mouthful of meatloaf as chilled as hls prog
nosl5 for the future. "Congress could take action." he said wca
dh-. ·su1 Ibey will only do so when Ibey reaJUie llley're threatened 
wiih Jxnpcndlng death. By then It may be just too late. To get 
lbeal of!' their duffs we must. each of us. prevail upon our con· 
~to act. and act Immediately. It ts still Lo our bands. aJJd 
w :Job can sttll be done.· 

I 



Chapter 16 

LIFE AND DEATH 

IN THE FOREST 

AJ. the beginning of lhc 1980s. lhc leading 
German weekly newa ma;;ndnc, DerSplcgeL rang the lltst public 
alarm bell warnlng that all over Europe forest trees were dying. 
sbeddJng their deciduous lea•'CS or drooping their sharp ncedk 
clUSW"S 1Jke soggy rope ends. 

Only a r~ cctologtcally·aware specialists. such as Huben 
\Vetru:!erl. soon LO become president of the Bund Fucr Umwell 
und Naml"Scl1utz (Lea,gUe for the Protection of the Envtronmeru 
and Nature). had been trytng. for over a decade. to arouse public 
consctousness t0 an Issue which. by 1984. Munich's forestry pro· 
lessor Dr. Perer&.hucttcould charactertzc 116 J>Olllllbly the •great.est 
ccologJcal catastrophe.· A few alert ownus of large expanses or 
for~l. whose own survival depends on the health of ilidr uees. 
ca1Jcd for action. Among the ftnn was Hermann Graf Hatz!eldt
WUdcnburg. a dashing and hand5omc owner of Citt£ruil\-e forest 
lands on the banks of the Sieg River tn Germany's Rhclnpfalz 
pl'0\1ncc. 

An cconomlSt t:ra1ned ln the unh'CJ'51lleS of Princeton In the 
Unik.d States. Ibadan In Nlgerta. and Ba.sci 1n Switzerland. 
Hatrlcldt spent lime In the late 1960s wol'kirlA as a Ford Founda· 
uon staffer In 1llaJJand. But as most of b18 l"C\l't!DUe comes froDl 
bis forests ln Oennany. he returned there In 1970 to take care of 
h1sestau:. 

To Hanfrldt's ~t. there see111Cd IO be no one In Get"· 
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many responsible for the admtntsuauon of foresLS at I.he federal 
la'CI of1hc Republic, nor acado:nJcally for their study 1n unlvcrsl
ues and research Institutes. nor commcrc1ally for lbclr roanag~
lllCnl. as a prtzne source of Income. No one seemed to have mus
tered sulllclcnt ooncem to analyi;c tbc manv dl.mell$lons of the 
iuystenous new alllictJon that was taking on the aspect of a syl
"lln holocaust. 

Jn 1981. as the young owner of Schloss Schoenstein and Us 
5Uiraund1n11, woodlands, Hatzf'eldt took It upon blmself to call a 
111~11ng ln the city of Ka.Jserslautcm. to whJcb he Invited a .score 
or expcns concerned \vlth forestry to dlscusa what was bCJng called 
the \\'aJdsrtrl>en crt!lls, or "death of the fortst. • 

liatzfeldt and hls rollcagues were trying to es1ab1Jsh a clear 
t'OllOectJoo between the now baldly e-.1dcnt Waldsterben and tis 
~underlying causes. the poUuuon of the atmosphettwtth 

dloXldc and actd rain, the dJrcct result of I.he evcr-lncrcas
lna. indUl>tJ1al U5C of fossil fueb for power that appeared to be 
~the same kind of havoc In European forests u 11 was 1o 

~L.""tl)>Ospbcre O\'Cf the Sahara Desert. 
~982. In U!e German Federal Republic alone. well mw a 
lJlll acrt'$. or a Rhode Island sl2e tnct of llftceo hundred square 
~ of forested lands were In VIU10us 'It.ages oi Illness. Euro-

·born.Amertcans ~IO \llslt their btnhplaces wt!tt ID061 
~ked by the dlsease-aiuaed dcp~llon. V.bcn ,,.high 

··y physlologtst and blstortan or ~-cbolog.v. Dr. Josef 
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Brozek. v!Slted his boybood playgJ"Ouod. Zalchny Rokle, !Hare's 
Gorge), near the Uttle Bobern1an IO\\'n or Pllll<lC in the Sleny (stone) 
Mountains along the Polish border. he round that e-i::ryone or the 
trees In that three'<!uancr-mllc-long alm06t cany0n Uke ''alley 
were as smne dead as If I.hey had been burned In a forest llre. Yet 
tn his natt\'C country. Brozek could find no oflldal willing to talk 
about the Impending doom 

The nightmare or fonncrty forested h11ls and mountatns he
mming drvold or c:rccs. ,.1Jd anbrum. and C\'Cn slnj!lng birds, was 
so O\"Cl'WbelmJng t.bal the data had to be kcpl from Ille C7.1Cdi 
people by lhelT leaders as It bad been In Pllland. other Easi Euro
pean cowurlcs. and. until lhc new tum toward "candidness" lnl
liated by SoVlel Party ChaJ.rman Gorbachev. In the $o\1el Union. 

Statlslical facts on Ille Czttb syl''llll dl.sa.ster. m'C.aled by Dr. 
\\'olf Ochslles of the West Oerman lnst1tute for East European 
and ImematJonal A1Talrs after careful dJg1ng. Wustrated bow dire 
cnnd•t1(!ns had become. Of all taXQnomlC 8J'OUP6 of fauna. 60 per · 
cent of amphibians. 35 percent of rna.mmal:s. and 30 perccnt of 
reptiles. birds. and fish V.'ef'C feared ~ With extinction 
Almost all the partrtdgcs ln the counuy were "anlshln g. along 
wlih 80 pe1cent of the oncc·abundant bares and nearly ball the 
pheasants 

Ochslles quoted an a:n:lcle from the Cennan newspaper Die Well 
{July 20. 1984) ~With a fad· finding Vlalt to Czccho5lovakla 
by Austnan government runc:tlonar1es. one of wham remar'ked In 

o ... of tha"""'1WI"' ._,,,.,. ... OtrmMr ·11m: dlo;,.. II>< r ....... • (1'hota lw 
Amnhardo/anll;el 
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~luDCru: -nus forest IS no longer dying. It Is already dead!" 
~ otner woodlands. I.he funciloruuy con Unum: "The tmprt:SSIDD 
OI ,.n of u s was devastating. with forests looldng like sylvan cem· 
~es. not green. but gray. brawn. or reddish In color. and com· 
:.,.,..!\' IJfeless. all dcerandwlld boarnon·elC!stentand not a single 
~~! No one would bcUeve It unless they could Stt: 1t for 
~' bow. for Instance. mile upon mile or stands of sev· 
emY-ID a hundred-year-old trees now resemble farcst.s of tcle-

. poles'" 
~l!dng to maintain lhe momentum started by the ftrst 
l(al..,.151auteTD conf'cience. Hatzf'eldt called a second one In the 
sprtng of 1983. Flalzfeldi Introduced t.be serntnar by questtonlng 
,,met.her lbc woods could be sa\'ed with forestry practices alone. 
eoommtng lha1 foresters could only treat symptoms but not the 
pnm<' caU!ICS. -We are between Scylla and Cbatybdls; said 
Ha•zfeldt. "and we have UUlc hope. but we cannot gl\<'t up the 
5UUP· C'\--m with little scope In which to Ond a 50lutlml. • 

And 1ndeed he could aec Uttlc ecopc In what amcnmtm to a web 
of conllictln.it explanations for the disaster. or c.i::n allegaUons 
that It dJd not ex!SL 

Because of his personal preoccupation wttb publlc acth1tles on 
behalf of his forest&' looming dcml5c. and bis conalant pet1pa· 
trllC lra\'Cls. Hemumn Graf Hatzfeldt was a hard man to meet. 
When flnally caug)lt up with In the lobby or Frankfurt's Hcss•scher 
Hof. he walked up dressed as lfhe had Just come from a day-long 
tramp on same wild moor. tn Canner's brogans, rough whltlsh
green cord pants Md tattered woolly aweater avtt a wblte sh1rt 
from whose collar bOlowed a colorful aUk foulard. 

Thick glasses gave him a scholarly mien. A eUghl Ump. due to a 
back tnjury. g1wc the Impression of a cr06S between an an,clcnl 
German Rltterrewmcd from a campaign and an and·buslness
suJt uivtronmental activt!ll. 

At an Hallan restaurant around the comer Hatzfeldt. outlln~ 
the campaJ,gn be had mounted over six years to arouse Ocnuan 
Pllbllc opln1on 1D the devastation It faced with the dcmt.sc or Jls 
-..oods. A constant traveler. he bad Just returned from a trip to 
l'nland to discuss ... 1th foresters what was happening tn their land. 

·1 wm.1 to Pllland. • said Hatzfeldt. "lo ha•i:: a pcnlOnal look at a 
~ whlcb. due to Its a'1d urge for more and more lndusuy. 
~ the d'rects caused by the factor1cs It spawned onto 
~nature. Even our almost hopeless Sltual.!M does noi 
lo'tl nial.Cb what ts taldng place In parts or Poland and neighbor
~ CuchosJovaJda. Poland's ever opUmlsdc natlonal .anthem. 
~Polska Nie Zgtnelta' ('Poland Has Not Yet Perlshed'). ma.,v 
sun pt'O\-c false. not In the 9Cl15C of human pollUCs. but becau~ 
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of Its callous atulude toward the effects of the so-called bcndlts 
of Industry on Its focest..s. 111e trees In Polska no longer ta1cc a 
deQ!de m enc. they die In a couple of ycan1!" 

On the way to vtlllt HatJ:fcldt's !!Stales tn the Sieg ru,-er Valley 
as our train pulll!d Into the stauon at \Vlsaen In Ille ''lllley of the 
S1egland right bank n:glon or the Rhine. ftlled wttb 6JDOklng ln
dustty that had piled up cm:r the centur1cs eoormous lllllU11taJm> 
of slag. the problem or polluUon was e-1dent enough. But 
Hai%fcldt's Schloss Sctloenstc!n (BeauUful Rock! 00..'Cll:d sub!fmrlv 
O\"tt the banks of the Sieg Rivet, surrounded b:v sun beautlfui 
woods with ccntcnar1an oaks. 1bere we "'Cl'I: met by Halzfddi's 
aSSOdate. Dktcr Ocumllng. who explained In perfect English that 
be had been IJvtng tn Oregon for almost a decade unUl be bad 
recen-ed an urgent call rrom his 61end Haixfeklt. to come back 10 

Germany to help 5a\'c the woods. a miucst with which he had 
!m!JV'rl!arely compiled. 

In a four whttl-dtt\'C Land ffo\'Cr he cbauffewed us up Into a 
q&traclofforcsl&c\'eni.J mlles~ Scblo6s Scboenstdn_ Smk 
Ing through a deep "''OOd o( dyt.ng beeches. be Indicated the ones 
on the left were mere adolescents of 30 to 40 yea.rs. the ones on 
the dghtJUSt mat\Uinst at U50 to 180 ·AJ. this J'Clatl\'Cly law alti
rude. • said Deumllll!t. dejectedly shaking hls bmd. ·deciduous 
trees, Ukc chcse ~ecbes. are already as badly affected by 
Waldsterben as the evergreens. It Is the same all ovt:r Germany 
ln the northern and middle reaches of the Federal RepublJc. a 
third or our beeches. maples. oak.. and a.sh bave the disease. It's 
oot quite as bad for our 60 to 80 year old spruedl, all of whlch 
are affccled. but ll 1.s a ghastly enoug)l oul.look. nonetheless. Arui 
It disposes of a crowd of optimists who an: \IOC!ferously claiming 
that a perfect soluUon would be to replace the dying oonl!ers with 
hardwoods.· 

Jumping ou l of the Land Rover. Dtumllng walked o~w to the 
edge of lhe mad lo cut a spruce boug)l from a slck tree and an
other from a tree as yet unaffected With Waldsterben. or at least 
not apJ>Cill11l4 to be. 

·Sec. here.· be said. pointing his glo\'ed llnger. -On this healthy 
bough the growth l!I symmetrical and there are m~cdlcs growtng 
out all along the central branch: you can clcad)· make ow the 
annual growth by counting lhc segJDCnts. But on t.bJs sick one. 
there an: no needles on I.he central branch. You will note Ullic 
abnormally emerging $!100ts, caJlcd adVE7Ui&t.is budding. where 
tbey shouldn't be emetglng. ln biology adverufUOUS means 'ap
peartng tn an unusual place or In an Irregular or sporadic man
ner_· tn German It's more heanrcndlngly called Angslrietle. or 'arud
ety growth.' a term that oonclSl'ly illustrates that a tree Is doing 
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Jl)C1.b1n& abnortnal In an attempt to 113ve lib own llie. Fir& C'V~ 

;:.1 out such growth from I.heir trunks, which doesn't help be· 
cs use DJOSl of I.be Ors In Austt1a and Germany are already dead. 
'!be .mue llr Is extinct.· 

ae Ihm\' away the healthy branch and concentrated on the 
,1Ck one: •FQr a ure thlS old. the needles should be much longer. 
LOOk botVmeasly they are! They sbould be at least twice as long. 
And Chere arc many other symptoms you could look far. You could 
ftnd..amc on C\~ branch oftbls tree, c:vmoo apparently healthy 
~ tr you look close enough. It's as &1gbtenlng as lf you 
~ to find ]llmples or rashes break1ng out all O\'Cr your body.· 

AS we drove beck down lO Schloss Schoenstein O«'umllog saJd 
.m'l\r: "The whole problem IS as lhomy as any spruce needle: It's 
~not only In scemtng?y crullcss 5c:lentlllc debate. but In 
a pn1mra1 mazr worthy or Machl8'-'Clll. To offer an c:vmtual solu
tJon. whether llme. or roc:k dusL or some1hlng dse. w1ll be to 
attracl Sl'll"SIDen In droves. The thcmleal comparues won't be left 
at the 5Uln1ng gate. and when 1/tey ~ l.helr 3alcs act. tbey1I 
~ reco omnend that forest owners covcr their bds by mixing a 
~ of'product.s together. and In terms ofproftt, the more the 
1JIC1'J1er. l'msurpr1llfil they haven't already got to lt In your coun
try, where the ~es are dying. not quite as fast as they an: here. 
bot almcst. ln the Smokies your l>alMm are goJng. and In New 
England your precious sugar maples Will soon be gone.· 

He Sighed and brought the car to a stop In the counyard of lbe 
castle. "ll'sjuslllke the sltuatJon wtlbAmcncan farmers. They're 
mru.~ being fr1glltcned by chemical salesmen with the threat 
that if they abarulon the use of what amounta to a whole medi
cine cabtnet of chemical products, and lum to a more wholesome 
way cf treating iliclr land. they r1S.k going broke. whlcb they are 
dolng anyhowt It's a cruel system deslglled to keep them penna· 
nemly on tenterhooks. There seems lo be no aolutJ~. • 

But asolutlon t.bcre was. and not far away, near the Uttle Aus
trian vUJa,ge of Grtms1ng on the Danube's rlJJe gauche. just down 
frnm the nvmne city of Mclk. domlnnted by US huge BencdJctlnc 
monastery, now a boarding 8Cbool for boys. It was a solu1lmJ to 
Vlndlcale bot.b Hamaker and Hensel Tbett. tn the s•IT!lUW'r of 
1980. RudoU'Sch.lndclc, a manufacturer of One veneers. realized. 
like hundreds of bther European fornt.cr5. that somet.htng slrUs-
tcr-..as happening 1n the: nearly one liq\lare mile or bllJy forest he 
awns outstde Gr1ms1ng. 

As perplexed and worried as Deumllng. and Utt.le rcaltzhig he 
""Duld make a dlsrovc:ty that could go a long way toward the solu 
Uon that was evading the acadmtJc ftatcmlty. Scblndel~ decided 
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to build three ldlomelen! o( loggtng roads through some woods be 
had boughl 1hat Wl!1"C llC\'l!lCly afillcteri \\1.th Waldsmrben. As be 
began to CJ<Cavaie rruucrta1 for w road beds dgbl out of the Side 
of a small f'orcsted mountain. the derived substance turned out 
to be a crumbly muldcolored. metamorphk.' rock. geologically 
known as J)a/TJllnl?(ss. In deposus wblch Sch!ocle!c figured mJght 
total lhrcc mlllJon tons. 

lo cxlslen<:e !or more than tv"o buodred years, tbe area had 
once been ()()\,~ by an ocean 90 okl that oo living organ!Stns, 
large or mlcr'o5copleally small. lnbabtted 11 lO ie3''l! liossUrMDa•D$ 
to !he sediment. which ulumatdy turned Into rock. Durtog the 
road constructkm. a cena1n portion of lhl5 paragnelss was ~· 
duccd to powder b_\'tbe heavy equipment and blown.by hJgb sum 
mer·wtnds to parl5 oftbe forest adjacent to the mads. JUS( four 
weeks later. the spruces In lhesc areas. v.ilosc oecdlcs had bcm 
growing lnCreaslngly ycllo'IV. a sure sign or Waldsll'J'ben. -.-e turn

ing back to a radiant dark gecn. The total area oC recoveDng 
trees cxtendcd mw some thirteen l!CrcS. Durtng the oext fuur 
years. ocw growth on the ueated trees looked better and better. 

Because of tbc particular susc:eptlbUJty CO llx- Walds~syn
dromc of ftrs and spn.ice5-nQW decimated by the m11JJons-at· 
tenilon In Germany. Wte SChlnddc's In Austria. has focused on 
these C\'Clgreens. 

To ~ for ourselves what Schindele had accomplished-and 
could demonstrate-we took a train to Melle In mid-November 
1985. There \\'!! were met at the station by Marta F'clscnreich. 
Ph.D .. a dynamic ~ cm'll'Onmcntal actMsl. who owns a 
large organic hfl'b garden twenty miles from Vienna and has or· 
ganlzed a campalgn tQ save (on:sts throughout Europe's German· 
5peaklng region. She Introduced us to our hoeL ~ apprc>
pdately In the forest ~n of a Stynan woodsman. Over lunch al 
the Gasthqf tn the town's ccnlrnl square Schlndcle told us tht' 
sa.ga of his 15UCCCSS to brtnglng trees back to life with rock dust. 
adding. with convtctJon. lhal he bcllC\o'CS lhat by Ingesting well 
Gesr:etnsmehl e'\'CI\ animals and humans can re&3ln Lbetr health. 
Stroking hJs salt-and-pepper hair. he cL'llmed t.hal by Imbibing 
tw0 teaspoons of Lbc dus1 t:VnY day he had managed to tum Ills 
snovMdlite locks back io gray. a c:lalm conftnncd by various news
paper cllpptng.s. which showed him before and after. 

Tb sec what Lhe dust had done for his t.rees. we set fonh Jn 
Schinddc's 380 SE Mercedes to cllmb hJ&h up tom b1s forest 
property. O\'t'r i;round covered wtib a foot of frc5b.snaw. stopping 
m put on chains when w nanow road grew 50 steep the wheels 
spun ominously c:losc tD a vcrdcal aby8S 

Progressing through trees bUJll Wllh dattUr>g wbJtcncss, as tf 

~ ~.duultxd I'!' lh<O.
g I o: l-'1Ulnl:im ...... o/1-

-al,,Uduot. 

to a huge. endless Chrlsunas carcl. Schtndele pointed towards 
5lOIDte haod...,me beeches w1ib slate-~ lnlnlts and yellaw1ng 
copper-colored le~ sUU c:llnglng to lhetr branchca. "Dcdduous 
trees. llR beeches. are also being affected au over by Waldsterben. 
But Jt's lntr1gutng that In my forest ma.ny of them arc bcgtontng 
to 1leep their leaves much longer tnto the season than before. 
now that they have had the bcncllt Of r<M:k dust.· At a curve Jn the 
mad we stopped to look down a slope to where baby spruoes were 
growtng b calthUy. clght to ten feet blgh. two to three tlrnes taller. 
Scht.ndele aplaJned, than bnd they not profited from the rock 
dust lhal had fallen on them ·as from the haoct of God!" Further 
down the slope. tbe!r 5hortcr. stcldlcr coun1erparts bad received 
oo dust. 

"How loog. ·we asked. ·can the Europe.an forests sum•-t. wtth 
no real help. clth.cr from rock dust or some other agent?" 

1he answer he shot baclt was omlnOus. "About fh-e years. Ten 
3l the tnOSL" 

ProceedJng "downhlll. • Sclundcle provided more gruc9CllDe de
lalls.: "Evcrgrenis nonna1ly hold thctr needles SC\'cn years bef0te 
ciropplng them ulmakc way for new gtOWUI. Trees that ba•-e bcn
dltcd from Gesmnsmeh1 now hold thelt lell\u for almost ~ 
Jears: but those affected by \.\.'aldsterben arc dn:>pp!og them within 
two to four years.· 

To see-more evtdcn« of the efllctency of Gesieinsmehl in otbu 
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parts of Austria we •1Slted a 'fyrolt'anagrooomJst~r. ~ 
Abcrmann. lndepcndcntly or Sc:h!nrtcJc. be had made some eic. 
perlmems with Gesrdnsme!hL this lime ground from rock lllkcra 
from a quany In the "fyrolcan skl· reson village of Kitzbtlehl In 
lllll6brucies Grauer Baer hotel. AbermaruJ. a lean. gaylng. flt 
looking man of Corty two. "1th pale·blue piercing eyes. and the 
sell' assurance that oomca "-'1th high tnrr!Ugence. moU~'atlon. and 
I.be joy of cause~rtmled work. olTcred to show us uncqu1voeai 
proof of the dust's cffecUvcne.ss. 

Trudging through deep snow Into the Matzen Nai.urschutz. or 
Naturc Reserve. halfway between Innsbrucit and Klt2bOchJ 
Abennannexpla.tned that one of the reason.sground·up rock~ 
qua.mes bad plU\-ed d!Mppolntlng In the past was that the dust 
had not been ground One enough ro be easily a•-allable to the 
plants-or. In HarnaJrer's terms. to the microorganisms. 1bls: 
saJd .Abcnnann. ·pcnn1 ttcd lhc chemical Jndusb1cs to procla!m 
that rock-dem-ed materials are useless In agriculture." 

But In 1980 Abermann met the owner of a KltzbOchl ston~ 
quarry and gi:avel 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 detcnoratJon. was ww:d mainly far ralJway track beds. rn the 
process of crusbtng. a great deal of apparently• •selees dust effio. 
reseed as a by-product. usekss that ls. until the quarry owner 
noUCCd that brmct$ would come tohls works to truck ll away for 
frtt and apply ll t0 their lands In quaruttles of about one thou· 
sand tons a year. 

The quanyownerdonated t0 Abermannm-en.ty-n-..-e tons o!lhis 
stone Oour. a 5lngle kilo of whJch could cover an esUma.ted 2,600 
square meters. ·on &grlcultuml croplaad." satd.Abcrmann. "tbe 
trtck ts to mix the dust With dr1ed cow-manure from which the 
dust appears to remo--c the odor. prm1d1ng the sou wllh o~ 
as weU as mineral fertllW:r. In the fomits It seems to do the triclc 
by llscll.-

Abom half a mile up Into the sncn.y woodS.. Abccmann caugln 
h18 breath. aod saJd with a sly g>1n: "l thought wc·d have no re
sults whal:SOe\"cr to shaw off before at least two years had go~ 
by. But when-we dutifu.Jly broadcast the dust by barid notjUSt 
around the trees themselves, but over thJs whole area. ro treat 
every square meter of sou. to my amazcmeru:. lh-e months later I 
could see lhe Utile trees burgeoning with new healthy explosive 
growtbl· 

PolnUng ro a stand of spruce °'~one hundred feet tall. whose 
branches lndJcatecl they were already half dead. Abermann added: 
·it's a bit dtfficull to photo document the changes bttau~ w 

~Ill!..,_~ Abcnnonn ID 11n ,.,_lnlln s.tutt Raocn\! _,-laaol>utlL 
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trunks11rebarealmosthalfway up. and the greenery ls~ up In 
the alt. lnaccess!ble. except ruaybc by heUcopter. But you can 
ca&llvspot changes for the good If you looktn this clump of young 
spruces.· 
~ ne:CL toane oltbem. about as tall as hlmsel!. Abcnnann 
~ on enthus1a:s11ca11y: -eefore I started experimenting wttb 
lhb little trtt it had no needles at all. The whole abol.-c ground 
PGrUon seemed stone dead. Tilefl It was treated with Oesrefnsmehl 
al\(J It d1dn·1 dlc. its needles regrew. ''CIY coplously. as you can 
k1!' What we\-c demonstrated on a few uees can easlly be re· 
~ed on mllJlons of them. e--cn hundreds of mUllnns. whereas 
alJ the voung trees which were planted here In rcforcstaUon ef 
IOrts dkd before we began our cxpertmcnta.tlon. You should alao 
know lhat the pollutants In thl.s area are loaded wt th copper and 
Clldmtum. hlgb1y mxtc to the soil. and that the trees reco--ercd 
~spite the fact that there was no abatement tn the cadmtum 
tmtee1on .. 
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Bidding u.s foUaw tum O\'eT to another batch of spruces 1le>tt 
a ~ larch, Abcrmrum pointed t0 one of the t:nmks· lo 
looking at the spactl'\ll on the lrunk between the vcrtlcally-~ 
scde!lofbranchcs you can casUy eec where these spniccs stoplllld 
growing. then. after inaancnl wilb rock dust. pul out ~ 
four feet of new upward growth each ..-ear for lhJtt years. It~ 
fantastlc, • he cxclalmed. raising his bands as If In dlsbcltcf. -ltlll8 

llons upon milllons of Schil.llngs ha•-e been spent by our fed~ 
arul provtncial aut.hortttes 10 rcforc..i. areas dying of WilJdslerben, 
yelmost of the llC90 ly plantrd ~. 90 canfuDy pul Into tbcgroUQd 
at such expcn!ie. have all died. Now C\'Cll the local forester~ 
beginning to say I.hat by US!ng my rock dust there l:i no ~ 
need to plant yo~ cncs: I.hanks to the dusfs dfcds pletlv Gf 
new ones are growtng spontancouslv from ~ • · 

Asked what I.he cJTecttvc difference would be between dust 
ground from Scb.lndcle's ~ and the diabase quan1ed 1n 
Klt:tbOehl. Abennann rcplled: "Not much! If. and "'hen. the Idea 
of using massive amounts of Ocstetnsmebl ts adopted 1n ofllclal 
ctrcles. It will be of no real tmportancc whether ll ls ground from 
parsgnelSS. diabase, basalt. porphyry or certain other rocks. ~ 
cause an of them produce dust that works In similar ways. 1be 
only problem IS to get the Gestetnsmehladoptcd In offiClal drcies. 
and for that. one needs a qeal push. most Ukcly from on hlgll." 

When we came to parting. tills wan of heart Ughtcned a steely 
grlp. and saJd with a smJle: • Jawohl. my friends. tt will take an 
cvangeltst's fc.rvor lO brtng about lbe rcqulrc<I Change In lblnk-
1.ng.· 

By the end of l987. Schindele had buUt wbat be calls the world's 
largest mill for grtndll1g Ocstetnsrrw/IL. which he exports an O\"Cr 

the world. for a:eatmrnt of both forest and agrtcutlural Land. arul 
for addition to human diets. Pointing to his own c.tarkentng baJr. 
Schindele recommended a dally lntake of two spoonfuls of fl:ncly 
ground rock dust. cxplalnlng that It.a blgh oontcnl of blllca. alu
minum. potassium, Iron, magnesium. and other trace clements 
are csscnuaJ to health. that vitamins ta.ken In tbc form of supple
ments are wtUwut effect unless 1.111Cc clements are pt0\1ded wttb 
tbcm as co-facrors. 

News of bis rcmarltabtc rock dust was soon spread by radlo. 
~ and the press. With 1.hc rc5Ult that so many customers 
mmcd up In front of Schlnddc'" plant !bat there "'~ l1Des of 
cars sa"Cl'al k11ornctcr9 tong. Schlndc1c even cl.1•DMYI lha.t. as a 
result of bis sales of rock dUSt to the gcncrnl pubUc as a hcalth
g!vlug dlctaJy addlUYc. pharmact513 reported that In parts of Ger· 
many drug sales were off as much as 4-0 pcrecnt. Reaction from 
the pharmaceutical lnduwy. as m.lght have been expected, was 

ltd°""' 1icq "P"',,.J lmn • ,.. to~ • .i,trlJ-Ill llllotrlL lPholo II!' Sol 
Jlrr11)W1cAc;:a• 

rapid and dcadlv 
Accorc1JnJ!, to Sctundcle's unconfl.nnablc csUmatc. mJlllons of 

dollars were spent on a media campaign to c1a1m there were dd
cte11ous amounts of chrome and cobalt In Scblndclc'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 Oermany 
ror human consumption. And so artl.flclally Incited were tbc good 
people or Cl1mslng against Lhe rock dust U1c:y petitioned tbc au
thortttes to prevent Sch.tndclc from parading bis dusty. nol.sy 
trucks lhrougJl tbe1r clean and quiet town. Tb.ls cost Schindele 
the trouble and expense ofa new road to bypa.ssthe town. But be 
was lucky cnougJl to obtain registration for bis dust as a ~m1nera1 
rtleta:Jy supplement" In aoo1.hcr European Common Market coun
ay and lbls enabled him to sell It In all plUUclpaUng countr1cs. 

When the UnJversttv of Vienna found that Scblndele's product 
worked against radloiictMty- dalm confirmed by a Sm1et ln
SUlnte for atomlc physics In the Ukraine-the So\1cts scnt a truck 
to p1clt up tw0 thousand ~ of bis Gestclttsmehl. Analysis 
Ullder a mlcropolartscO~ f"C\-ealtd an altrnl!Jon In the molecular 
and auxnJc la:ttlce which had an c!f~ on IOnlzcd radloacth-e par 
lkles taken Into the bod\1. 

Tbts led plant sdenttst Or Oernot Graefe. In Austrta·s 
Burgcnland province near the Hungartan border. to add 
Scb•ndele's rock dust to an orgnnleally p~ product he bas 
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~- 1n lllil aalal wtm mdl - am "'ti'"* lllMn l<'Xln<'od - lht-.. 
of !PP" I~ -td wti1 tlr .-.u.d - root on tlr lrft. IJ'boto It-om 
Lony Epbroo .. dcx:mu<IUiy .., .SOW.. <hr C'-v tn. ¥! 

~ O\'ct" the past t.cn ~ from tons of ~due that follow 
grape barvcst.s. \\'Uh It he was able to brtng large sterile ac:rcages 
back to fcnlllty. He therefore d~'Clopcd a bomcopalhlcally dosed 
spray-a klnd of ethertc humus as he calls It-which. distributed 
onto the surface of polluted ponds and lak.c5. has been found to 
br1ng waccr back to ltll formerly prtsUne C:Ol'ldltlon. Even more 
remarkably. he claims It can be Injected Into ro)llngmomJng fogs 
to be carrlcd for kllometc~en hun~ds of k!lometers
through forests where, coming tnt.o contact with tree leaves and 
nttdles and, via the soil, wt th roots. It holds prornl.sc of resuscl· 
taUng vast 011cts of a.filleted woods. 

Tue still Invisible and lntanglble poslU\'C effects of the spray 
ha'\'C thus far been objectlftcd only througlimeasurcmenlsmade 
by dowsing w!lh a pendulum to superaenslbly reveal data unat· 
1.atnablc by noirmal human senses. SWJ considered by onhodol< 
Sdcncc as mumbo-Jumbo. I! not outrlgbt charlaumry. the an of 
dowsing has neven.heless been ''CJY suttcssfu1Jy employed as a 
d'agnosttc tool Aubrey Westlake. M.O .. an English ph)'51dan wbo 
used 11 extcJUl\'Cly. stated a year before b1s deaih at nlmiiy-two: 
·1 bcUC\-C tbai the redlSCO\'Cl)' of the dov.'$lng faculty Is not!omi· 
Imus but has been \'OUchsa!cd to us by pl'0\1dcncc to enable us 
to co~wtth the dlfllcult and dangerous stage o!hwnan dC'-clop 
ment tbaL hes tmmedtatcly ahead. For U gives Indirect a<:CCS$ to a 

UC.111d 0...111111 the f\...s1 211 
~slble Wl)l'ld. lhle< extcndll')g our itwareness and .knowl
~ 111e faculty should be regarded as a special and pttullar 

· halfwaY !)etweCn our ordinary physical sen!IC$. wblcb ap 
:;ero;c~ the matetlal world. and our lo-be-developed future oc· 
~It senses. whlCh In due course •1U apprehend the supcrsenslble 
cu ~·-k' -wt>rld.,., ........ , . 

-wm- not admit; suggests PlerTc Lehmann. a Swiss nuclear 
eni;.tnee,. turned envtrunrnentallt. "that a comprehensive scten
t!Jk undeBiaJJdlng oi all tbe phenomena lnvoh'Cd ls completely. 
pema?6 forever. beyOnd our reach. and then go Oil to spread finely 
i?rotmd rock dust. -

nie or1glrtal rock substance-Lehmann propostS-may have 
compktcly dtffm:nt properties when ground One:. JUSL as glass. 
wbk:heecros mtlrdylncrt In the !Orm of bottles or window panes . 
..-best ground to fine colloidal dust can cause originally neutral 
water ID become alkaline. 

NtboUgb dt'SCJ1blng IM action of rock du"l as cata1ytlc for life 
pauce 56Ci would be rejected as non· sdenUOc by purists. Lehmatln 
matmaJns that It IS ~ly sulllctent to justify spreading stone 
dUSt without funhcr scimUfk: lcgltlmlzallon. Tb do this would be 
to act on the Hamaker '\llea,.'Cr hunch that Important elements 
an: mlsSing In the soU and to try to make them available again. 
"Once the dll5l bas been spread. tt Will be nature that lakes 0\-cr 
and i;clJ_~ us by her reaction whether or not she accepts our offer
ing.. 

Research durtng the dttade from 1985 to 1995 In Ocnnany. 
Austria. and SWl=rland began to contradict the dootrulday rears 
of the c:xpe:rts of the I 9aos as well as ll\etr claim tbat arr pollution 
was lhc leading cause ortorest decline In central Europe. A series 
of annual repqrts In the fonner Federal Republlc of Oermany be· 
~ 1984 and 1992 faUed to show the predicted s teep rtse In 
the degree of damage tbat had occurred In the 19805. figures 
that m uted tb,e theory that aold rain ts tbe primary cause of 
Wa.ldsterben. S!Jve:r ftr In the Black Forest. wbk:h bad bcrn pre
dicted to die Within ten years. failed 10 do so. ibere was. however. 
an ln\'eJ'Slon of the proportion of damage between hardwoods and 
C'Onlfers sbow!n& a distinct tncrease In damage to two hardwood 
Spec&,s In the catty 1990s, whereas conlfel'll ahawed a lower l"''Cl 
of oamage. In I.be former eastern bloc countries sulfur dlOlddc 
"2Xlanatlons from two large IJ&nlte·mlnlng areas d~lopcd In the 
1950s Wert held rrspxislble for for~ dama&e 0\-cr se..'Cral thou· 
!wind square kilometers on both 5.ldes of the Ohre Mount.aJns be
~ eastern Gcnnany and the CZ«b republlc. though the ac
ltQJ death of oonlfers was l'CfStrlcted ID the r1dge of the mountalns 
~ the damage was mbanced. In suppon of Hamakcr's warn· 
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tog. by strong winds Now that the high concentmlian of C<)2 
c:vldcnt 1n the I 980s bas been greatly reduced. a salutary effect 
on the forests Is noUceable wttb prompl recovery of COlllfers IUld 
ihe re-lmmlgraUon of spruce and lichens Into a.rcaa where thcv 
bad been absent for almoet one hundred years. 

Yet Professor Otto Kandler. reporting In I.he lntemat1ortal Jour
nal qf Fol'l!$11l/. sUll concluded tbal sou condJUons rather than 
acid rain IS what most affected Ille forests. Quoting reports or 
recent tmp!'O\oement In p-emment·and-corporatlan-owncd for
ests In Badm-Wuenu:mberg. Dr. Kandle:r remarked that Instead 
of a.sk1ng "Why an Ille forest5 dying?" ~ should now ask "Why 
are tbe ~ts In Europe gowtng faster In the e«:ond half of the 
century than they dJd In Ille ftnt7' 

Could Lt be rock dust. and Ille fact tbal. people are begin 
ntng to take noucc? 

ctiapter 17 

SAVORY SOIL 

What If bUllons of tons of Schtndelc's rock 
rlU5t ~readily available In Ammc:i. as cffecth-e on crops. trees. 
and C•'Ctl humans as hJs Gcstdnsmchl? In a nanow valley south 
of Salt Lake City. blellSCd wllb a profusJon of ptnk hills, cobalt 
lakes, and azure sides. a geol08JC3l prospector. RoWn Anderson. 
has discovered Just such a U'easure. 

In a hundred-~ar-old adobe farmhouse. sulTOunded by cen
tenary Lombardy poplars. we found RoWn. !bough already ID Ills 
nlnetJes, acting llke a •crusl)' young renow.· Like Scitlndele, be 
!in been swallowing down a spoonful of blB nal:l\-e utah soil with 
IM'ry inea.1-noljust ordinal)' soU. but a Spet'.fal montmorlllonlte 
clay. 

"Some SC!cnusts: said Rollln. "'l.hlnk my rock stores up ener· 
l!le5 of sun. earth. and water. onlv re.leas.Ing them as needed for 
~e £l'OWth of plants.· He spread his hands as I! accepting bounty. 
And Roben Ripley cla1mcd that Sun. Earth. and Water are rep

l'C9enlttl by tbe Hindu sound AUM: so I th0\l8ht of ca!ltng my ore 
Anderson·s Ul.8h Mining: but I refrained. I called It Ammlte: or A 
to Z OfM!neraJs. lndudlJUI Trace Elements. And thev're Ille~ 
C"t1 lO Its great success.• • 

Onr sunny day In August. as we breakfasted an scrambled 
"gga and Azomite. Rollin told U5 how he bad come to dlsco--er his 
Prtc:fous SUbstancc. and how he had come to eat tt . Half a cen
tury a@. as a contracting cngtncer In his forties. 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 llicttforc the 90ll from which 
u. dcrtved. Slck soil. said Rollln. means 11Jck people. And some. 
where th~ had tO be a remedy. 

Told that gypsum mlg)tt help ncuU'allz.c a11<al!nesoUs. and that 
If mixed with fcrtillzml It c:ould help gl'O'\. bctlcr crops. Rollin 
packed up and OIO\'Cd lO bis nath--c Utah to cq>lo!t a gypsUJlt 
mine owned by his father. But. before he could obtain the neces. 
saiy equipment. World war n broke out. ID 900lcb his every cf. 
fon 

RoYtng !he rl\'tt dlsa1ct of Sanpete County. he came lnStcad 
upon a range of temlCCd hll1s ... 1lh a ptnk sheen. twenty~ne of 
them ID be exact. rtslng twO hundRd and ft\-c hundred feet from 
I.be arid drsen terrain.. all with a plnkl.sh ore. Intrigued. be took 
samples ID Salt Lake City tO his friend Or. Chatlcs Head. mnklng 
SC1ent1Jk expert and cbld mler08C0plsl al UlC U.S. Bureau of 
Mines. Head plaCcd a piece of ore beneath !he ~ns of hJs micro
scope and lei. out a long low whlllUc. ·trow much of this sruff do 
you l.h1nlr. Is out lhctcT he asked tn oo way attcmpUng to dls
gUISc hJs exc:ttemc:nL 

"Se\-cral bflllon tons." replied Andersan. "TI!al's "'11a:t I reckon.· 
Read·s excitement. ll de\'tlopcd. was not t>eeausc the sample 

contalned nitrates. considered valuable as !ertlllzers. wblcb ll 
dldn.L but ~use It was a colloidal clay contalnlng quanUtles of 
m1nera,1& ~l!l'Y similar to lhe callchc rocll of Cblle and Peru Crom 
wbtch I.he world's nil.rates have long been mined. Between 1919 
and 1925 Head had been eecondcd by the U.S. OQvcmmcnt to 
srudy Chilean and Pcnn1an nitrates ln South America. 1berc he 
bad developed the convtcUon Uml the bcoellt planw were dertv· 
tng from South Amerlelln nitrates was J'IOlfrom the nitrates them 
selves but from mlnutequanUUes of I.race clements. wblch&eJ'\>ed 
as catalysUr-a ward coined by the gtcal SWecllsh chemist Berzcllus 
todesct1bcsubstanccs that speed up chemical reactlOns. but come 
through these reactions Without lhemsclves changing 

In the ·gay twenues· few men In lhe scJent11lc ftt'ld.. cspccia.llY 
1n agrteulturc. knew much about trace minerals: and ever aince. 
because of lhe obscurantl.5m of ofllcJa1 bureaU<'.racy. Head "'38 
obUgod to be carc!ul what he said. lest he lo8c his Job. The pre· 
vaJUng opinion considered trace clements lmpurtUes that "10Uld 
contaminate food 1bc notion g;a~-e bU1b tO so-called rdincd foods 
from wbk:h thcsc ·contaminants" were ddlberatc1y l'CID<l'-cd for a 
1>upposcd tmpl'O\-ement In nutrlU~'C qualities. 

Now al laSLHcad had a cbancc to cbeclt his own theory. Would 
AndCl'301l please grtnd up 90llle of his montmortllonlte ore. put JJ 
on his plan15. and ace ... mt happened. Andcnioon. 11.ke everyone 

Smirr s .. u 11 s 
.,iselJl wose days. had a war-Ume VlctOJY Carden. and was happy 
ID ob!lgC by pourtng powdered montmClll'1llonlle onio Ule gound 
around his vcgctables. leavtng 5CYCt'8l rows as controls to see 
wbii.t dWtl'CllCC tOlglrt develop. 

J11ttllli his bulldog cbin WIUt !Mdent pr1de. Rollln told of h1s 
eattJ suet: C es '"Jbe first tomatoes WC planted wllh !he dust came 
up ~ and healthy. whereas the controls were attacked by hid 
~ Jong green wonns. We plc:Ju:d orr tile worms w~ we 
found them. butt.bey ate a lot of leaves. On the Azomlte plot. not 
a worm. The plants were stronger. held fruit well. and had great 
lla:fOr. Once you 'Ye ta.sled a ~gctable grown with Ammlte you•re 
spDlled far Ufe. lbe beets ln !he contrOI plot wue Juledcss and 
'llftllld)• 1bc ones W!lh Azomtte drfppcd wllhJutce and wen: te:nder 
at aD ~ of lhctr growth. By Call. one measured se.-cn tnches 

lli>lllD Arid.nan-. mine In thah .-..Jrq bllll<mo <>11"°"' al Ab11Ur. a ""11u1ll 
«1illoldool _..., wtlll t.....,.,. 11\o\' or'"""' nlin<nll Ind ,....,. dnnnn.. Coll-""'"'• 
~In wtJJdt pbmt lood I> kpl one! ""dnd\' ITlr»rd •• uoOtlnJ. 

a.ttass. Just as tasty as Ute young ones. The same w1tb tomatoes. 
cabba.l!llS. and peppers: and everything kept better when canned 
Drf'rm:m. We couldn'1 help feeling that Dr. Head·s theory about 
llllnr:raJs. uacc clcmc:rus, and cataly&lll was dellnJtely pl"Oto'ed. Hen 
:: a SUbstancc that gave results that you could see without I.he 

Of any mlcroscope • 
~1g us Into a IMng room lined ... 1lh some clgbteen hun
Df '~s covertng5UbJect.s from llgrle:ulturc to Zlonls:rn.manv 
~ dealing w!Ut lhc occult and lhe esot~rtc. Rollln accmt(i 
m-;.:_to have someone wtlh whom to share !he s1oiy of 111$ eady 
.......,'""'Y. and me rcmatll:able results that had ensued. 
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"None of 1bc loCal ~loglsts or mlneraloglsts seemed to 
what we·d found In th0$C hllls: some called tt breoctared ~ 
a glassy .-olcanJc rock Slmllar In oomposmon to granite. ~ 
called It d.latomile. a maW1al made Crom the calcllcrous ~ 
Uny mar1nc .algae. Otbcni called IL dlatomaccous eanh. Bui : 
Head It was good old mont.modllonttc. an aluminum slllcate day 
adtnJxcd with vartous minerals. rare In the Unlt.cd Sanes 3tlQ 
a= In the world. but grcaUy pr1zed by medldnc men ofl~dJan 
tribes. On Head's lnstructJons. I Obtalned samples of rhyolite &oiii 
n1011t of. the kn~11 deposits In Utah, as wrlJ as from the s ur. 
rounding scates: but none was Similar to our o~. though all wetc 
Similar to each other. Ours was deftnltcly a&st-ciass montmorn. 
lonlte clay. Now gl!Ologlsts consider It oo be an ancient oce3n1c 
dcpostt brought to the surface by~'l>lcan<cactlon. a Corm ofh~ 
sedtmentatlon on the sea floor, a m1xmrc of mineral clements 
and marine life such as seawec:d. shrimp. and algae. lbe Clay 
oomaJns all the csscnual mln~ral trace clemClllll In a balanced 
rauo. as laid down by nature. ln thls form the mlnemls are ruuu. 
rally chelated. as In plant and animal. In an or1otanlc. easily as
stmUabte form.· 

Rollin poured a teaspoon of the pinkish-gray Az.omJte Into the 
palm of his band to show thm It was as flnC as a lady's Catt 
powder 

"lbc problem.· be explained, "was how to get the stuff out or 
the ground and refine It In a "''Bl1.lmc emergency, whJcb prcempurl 
oblalnlng machlnciy of any son.. Onlywhcn the colonel tn margc 
of a U.S. Ordnance OC'pot In TOOclc. Utah, bad the good !k"1lSe to 
order sa'Ctal mns for an cxpcnment were -...-e able to acquJre a 
small hammcrmlll and an anC'lenl Fordson tractor. With Olis ru
dimentary equJprttcnl we set about mining the ~ from t.be pink 
hlll8. grinding tt to vat1ou11 sszes. 

He looked up with sallsfactlOn. -We now know that AzomJtc 
aJds the soil In fortlfytng the natural mJneraJ balance. It helps 
saus(y the bidden hunger' In sou caused by mJne.ral depletion or 
dcflclency from c:onunuccl use O\W tong periods of lltxle. SoU wttb
out humus IS balf alli"l'. and Without bacterlal actJon. bumus Is 
dead. The reason the bacll:l'la In the son fall to funt'Uon properly 
13 because of the lack of natural traee elements and catalvsts. • · 

A gust of wind drove down the valley, turnJng poptar. lea'oes 
from green to pewter, bending large red poppy blossoms almoSI 
to lbc ground. 

·1 lcamed the power of Azomltc." said Nollin. -experimenting 
with carthwot'1115. I dk!n't know, until l U1ed It out. tbat eanh
wonns can be kept al.11.-c In a metal <:oruafncr. ftlled WltbJust the 
sou the worms arc found tn, from early sprtng until late tau. and 
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und " -tiere wtnter IS not a problem. by the simple addJ 
.. ~ ~ amount or Azoml!e. and. of course. moisture. 1bc 
llOI' o! ~ be IJ\-elv and healthy. w1th firm body tissues thanks to 
.or11l5 ts 1bev not only grow. but multiply. Any boy who 
all the ~ lcnOws that alter a few boun; wonns In a con
rias l><'::i1 bUJlcb up. berome !lllmy, thin. and sort of transpar· 
ialoC'S dtc 1i.ntess vou keep replenishing the contaJner w1t.b 
e:rit. th~ or ~ulcb ~d moisture. Well. I have kept as many as 
.frt..h &O d~ earthwcnns Jn a tweh•e quart pall 6lled with the sou 
llNO ~':,;::..C dUI( In. from early June unUl the middle of November. :f. ~ added but a heaping tablespoon o!' NOmltc mixed 
'ltlth the 90u at the time the wonns \ftJ'C dug up. The worms were 
~and act!VC at the end as when I ft?st toak them Crom lhc 
~· Ju~t uy 1u· Rollin looked to his w tfc. EISIC. as tff'or con-
11tUJ8UOO. lbCil trumcd on. as If Ills ttme were TUIUllng out. 

"We fiutMJ' learned that by applytng Azomite dlrcct.ly ln con
t:act wllh the seed oc 1'00l structw"l'. one oould get niucll qulekcr 
actlOll we med It on lawns. but people complained they llad to 
~t Uic grass 100 often. On pasll.lrc and perennial crape the best 
n:suli. were obtained by applying about fifteen hui1dred pounds 
to the acre. Rrsult$ were~= more notlccableafter the second or 
lhlrdycar.· 

He w;r.-ed towards the valley wbcrc fruJt trees grew In an or
diartL "Trees seem to respond to Azomlte about as readily as any 
~UOn. especially fruit lnCS. In one orchard ""-here leaf curt. 
~uggbh ,i:rowt.h. poor-quality fru.tt and many pests were the prob
lem. N.omlte corrected the condltlons wt thin a year. By the end or 
the thJrd year. none or the oondlt1ons existed.· AWmltc, Rollin 
cxpl;iJncd. should be applied to tree.~ In the lall. Jusl after her
....:l!ol. starting about elghtew Inches from the trunk and spread 
Ing as far as the drip line. then disked In. anything from two 
hlUldred to three hundred pounds. 

"Bui the real pay-off.• be said. smiling broadly. ·came when ~ 
kd It to cOW11 tllrOugh silage. Animals showed a dcllnlte prefer· 
mce for pasture grown with Azomlte. Cows, botses. sheep. goalS. 
rabbit~. turkeys. all preferred Azomlte· tmucd bay. I've bad ant 
rnala walk r1glu through belly deep lush-!ooldng pasture not 
tnated wtth Ammltc to get to that which .... -as. and then eat ofT LI 
unUJ you'd swear there W88 nothing left to ch= on. Falling to get 
an adequate supply of any one trace element. animals have dlffi
CUlty breeding. calves arc small . Utters of plg:J are weak. Beef 
Cllttle fall to make the best use of U1etr feed. Daby cows produce 
~ milk; sheep have tbinner Oeec:e. • 

Hie wife. £1&1e. talland sllm. got up and beaded for the kitchen: 
"Tell lbcm about the chickens: sbe !Wtl ·11 was amrnng • 
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~ dlC'W breath. his sausmctlon evtclent. "\Ve got stancd wtth 
•lt!Y quite by accident. It was dilllcult lo get all I.he Azomlte 

pc>' und to a fine powder. Then: were n lol of pea Sized nodules lefl 
~ So l bad the br1g)lt Idea of feeding lhc ~.hunk-!!>lzed Azomtie 
"' pOUltrV as a gnndlog agcnL When a nc13hbor placed some 
~tr iii the pen where culled hens were housed. by momtog It 
...as gPnC. None of I.he hens died~ all started llly1ng again. Baby 
tJ1lCkS ""'1lld iakc Azomltc from the ''Cl)' llrsl day. It ground fine 
~1tseooed tosUmulatelhe1Tappet.1tc.1bcydC\'Clopcdmorc 
~- fcalhcred out sooner. and later ga .. c a greater pcn:cntagc 

,.,....,.~ !!llll<Tln'Y'-9 wtoc11 lhclrbml• ._... ~~l<dwtlh 'Walkl11t 
_l ....,• 1otiipbrloc.occ11• 1JJ.f«Uo<ll •hl<h mal«!l llwm ~ h> """cl 
Qf ft'n.111%ed f!ggs, Pullets were laying a week before they were sup
]IQSaf to. and their shells. which had been fragtle. were now much 
hinder. Did you know that 11 costs the U.S. poultry Industry 860 
10 70 Illllllon armually for brokm egg-shells?" 
~ paused for us to appreciate the Importance of lhe: re· 

IDilrk.. lheJ1 hurTicd on. "WtLh tu(keya we bad C\'CD greater sue· 
~. AlOmtte: gave lhem carller maturity. greater wctg)l1. Siron· 
f.2'_ leg.s. and a grearcr number of prtmc·grade: quality. Jbcn we 
-urio that It was J=t as good for cattle. A fannez's cow got loose 
lo the barn. where she found a bucket o! Azom1tc and licked ll up :! tt ~lush feed. So we spread the word and cattle ranchers 
...... led IIlllclng It In With feed. One rancher wrote that since he'd 
_,,lldcd Aznmlte the a'~ gain per bead per day was more 
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than four poWlds. Pr1or to reeding AiomJte the cosl per bead Jn 
the £ttd lot for three mon~ had b«nS 140a bead. SlllccA>nmltc 
ll was down to 895. and the qua.llty of tbe beef was greatly Im
proved. AnOther frumtt wnite Umt 9CVCl1 Holsteins tbai bad been 
bred four tunes arUJktaUy failed lo sctUe uaill 5 peroemA:romtrc 
was m.lxtd Into their dally f~cd. On the fifth bn:edlng, all the cows 
ectued. SO ,.'e fed Lt to hogs, and by market ~ the runts had 
caught up to the others. With goats "'"C managed to breed culled 
ewes pa.'lt lambing wtl.h a ram that was supposed to be tafcrtllc; 
and we got plenty or k1ds. plus 50 to 60 percenl more wool from 
the sheep.· 

To ma:kc his point, Rollln waved a small booklet: The StD<y of 
Trnre MtncroJs by Or. Mek:hlor Dikkers. Aln:ady In 1931 , Or: 
Dikkers. as Professor of Bloc:hemlStry and Organtc Chem!stty at 
Loyola UnJvcrstty, was so stn•ck by the properties or monimm11-
ICnJte clay--dalmtng U to ~ one of tbe most amaztng and un
usual mater1als he had ~w been fortunate enough to come In 
contact ,.1th- be launched an extended rcscareb program. Years 
oftnicnsi--e studycom1nced hint 1.ha1 traoc elcmc:nts were key to 

all U.1ng orgaatsms, C$9eT1tlal Lo the structure of certatn comptu 
chcm1cal compoundS I.bat lnO.ucnce the course of me:tabol.l.sm. a 
rttal factor 1n Lbc balth of every 11\.'lng being.. 

Mctabollt.m the sum total of all chemical rcactkms that pro
ceed In every stnglc cell of the body twenty-four bou.rs of cacb 
day-IS what kcrps us all allV'C. Some lhlrty tr1l1lon ccUs are at 

S-rySoil lll 
,..ork. 00nstanl.ly. In each and every human body, twenty million 

the humlffi brain alone. In each cell. metabolism-the process 
~ ,.,ltlcl:J foodstuffs are synlhcslzcd Into complex clements-ts 
oarrted out by enzymes, large proteins wbJch are them5clves syn
~ by the cells. And It became clear to Dr. Dlkkc:rs that 
tfSCe elements were CS9CnU8l to the creauo.o of these enzymes, to 
art ll." cawystS to bring about chemical changes by their JJIO'C 

e: entt. wtthout undergotng change. ll ts a phenomenon for 
~ sdeflCC has no real explanation. but wb!cb clearly cannot 
occurwt!bout both the enzymes and the elements taldng1n and 
rad'axmg energy to achieve spect!lc effects. 

eombtmltJon9 or uaoc elements ba'-c been round. under cer
~ comHOOns. to acquire enllrdy new propcrllcs. very dlffcrmt 
frtlm tbMe of Individual elements acting :Jngly. There IS a noire! 
llll~ among trace element.s, such as 1r0n and ooppc:r. both 
flwbleh an: concemcd with blood rom.tlon. In plants. Iron and 
magnes1mn arc assoctatecl to chlorophyll formal.Ion. 

Without chlorophyll there would be no UCe an eanll. the '-et'Y 
ftm l!rttfl plants being the under5tood link between the energy 
o! !be sun and llfe on I.he planet. Only green plants and certain 
mll:l oorl!l'n!SJDS are able to absor'b the 6UD's energy. store IL trans
filcm u. and then transfer ll to man to tbe fonn of wheat. com, 
rrg~. and fruit. Uncooked and unprocessed food will sup
ply enzymes directly to the blood. Some two-tbol1"1tld different 
enzyml!S, tNCrJ one a protein. arc synt.bestzcd by cverv cell rrom 
amlno acids furnished by the blood. obtained Crom Ingested food. 
be!it eaten mw, 

J.nv heat aver 119 degrees Fahrcnbcll destroys enzymes. as 
docs pasteunztng. Many chemical substanc-es-fluortne. chlorine. 
lead, barb!tumles, Benzedrine. aJ11pbetamlnes. nJcottne. carbon 
rnonox:tde. nltratcs, sulfur dlox!de. DDT. and most otlicr pestl· 
cldes. h.erb!ctdes. and chcmlcal fertillzcr&-ell lnhlbti enzyme ac
~. as do water and air pollutants. 

The actMl:IC$ or enzymes are extremely !luscepllble to foods. 
Thie D1t'Tt presence of chcmJcal addlUves In food may cause some 
tr.ioce elements to become unavailable. 'nle same applies to cheml
l'al fertU!zcrs In the soil. They can cause trace eltmen1s to be
CO.OC llDaYallable to plants. Enzyme reactions are tnllucnced by 
a ~ of anv functional nutrient. 

Dr. Rudolph Abdcrbalden. Dltcctor or the Laborato.tv for Endo
~ and Enzvmattc DlagnoSIS In Basel. SwttzCrland. and 
~r of BtocbeiDistrv at Halle UnM:rsltv tn Germany. be
~ the majortty of all dluaRS may be cnzYmal1c In odglu. He 
"9!lcna that metabol15m IS svnonvmouswU.h enzyme actn1ty. and 
that d•sease ts a d1Sllll'ba.r1Cc in· tbc harmonious pattern of en-
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zymc acth1ty. an aclt\11.y dependent on the presence of trace clc
Dlmb. B~ of lhe enzyme system results ln d18ease or 
deaill of the cell. Many nut.rtUon!stS and phyal(lla.nS now agree 
that tbuc Is~ only one dl8easc! malnub1Utm; that all the 
othtt ms dcrt\-e from lt. 

-We now lmaw." said Rollin. "that the synthesla or all known 
nawral mJncral element" IS the ~l or !hr hatmonious syner
getlc funmon that forms the baslS or bealthy living matter Ammtte 
Is a complcx rompound of nawral oolloldal slllcate mtncrals and 
IJ'aCC~. Some thirty-two traccclemcms-lron. oohalt mag
nestum. l!fnc. copper. etc.-oc:cut In sucb mJnute q11anr1ttc9 lhey 
must be n:ieasurm ln part,, per mWlon, ya they appear to be 
baslC: 10 the complex c:bemlcal and clcctl1Cal mechanism that 
makes up the human body. n1e form In wb.lch the major part of 
the natural IDOrpnic: nulr1Cnt.a arc awmltated by an1ma1 and 
''C!lCtable consists of mater1al In the colloidal state. 

1n plants. rootlets and root ha1rs are generally In tn.llmale con 
cact wltb the oolloldal SOU1"Ces or the sou outxtcrus they feed from. 
Plam nutncnts arc tboul!)lt to pass from the soU solids tO the 
plant without lca\1ng the sphere or oolloldal Influence • 

Rollin laJd down Dlkkcni's book. io make the baslC point about 
his precious Azomlte. ~ elements need lo be 1Dgested to a 
balanced manner. because !hey lntcracL A Utt.le too much of o:ne 
can produce a cr1tlea.I <1cnc:1tncy of anolhcr tbat Ls present tn 
ban:ly sufficient amouniS. Trace clcmcnl'I functJon as acttvators. 
as caralysts, wit.bin the 1111ing cell. be II plrull. animal, or human: 
and they arc the root of all IMng proc:csacs. with an Influence out 
of all proporUon to t.betr stie. Wbllc lhe quantity of any one cle
ment may be small and effcctl\'C, compared to another, no de· 
men! functions alone. but only In c:onjuncUon with olhera CQuallY 
lmport:a.nl. I 

We were back to I.be oolloldal g)adal &edlment Jn Hunza watrr. 
fulloftbe same tiace elcmcn111. elcctrtcally charged. wbleh proved 
t.o be lhe source or Its v1tallcy. Could F'lanagan. we wondcr'f!d. put 
an extra cha.rge Into Rollin'& Azomltc bv 'lubjectlng ll to b18 vonl 
c:al mcdlod? 

RD1Uo was Immediately rcc:epuve. 
"Colloidal. - he cmpbasl.ud. ·1.s a oondlUon. not a mllletal. Ftne 

' ' . .\ll organk lk'tN!ua. and i:ao« o( w-i.IJ In ""1 brtng ~ at IUlV 
nrtsbahc finw=Uan awJdlltrd wtth ~U-AJntna Ufr orl aoy kind '9 an d«U"k: ~ 
..-. ... , .,..t rnius- - of Ian nchanfll" c.&klul> t •J carryfJ>g • podt~ 
1 loco iuol c:haq:c. and .,....,. 11 havtnt • n~utw po1rntt•I an: c:omtJtuctUlo of 

- - · and Ollh whk'b bttorne .......... dn:uUytca ""' """""""""' "' • IA:uldlYI In - tolu•- I.II< In JI• bcoadut ..,_ i.. ......-i..im-i 
(..,... ~ lnlttplay o( <~<I~ And t1or rnlin' dnbal)l< - """" 
be Up! In __,L llux.. lDD'lilJll bloud •I~ llukl&, and bod) 11\.dok. f[b< 
Badf l!loctrY. "" -.. 0 -Ju-r MJ)J 
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cfllSt-llke m1llera.I parUc:lcs pass Into the colloidal state of fine 
ness upon reaching a crltlcal slic when their acuvll)' prevents 
tlJettl from settling oul 09 molcc:ulcs of their particular lnorganJc 
e)l:IOCDi. Pllrtlclcs laigcr than one micron arc generally In an avail 
able condition ready for Immediate use by plant. animal, or bu
IDilD· 

Topl:tyslClsts. aplcceofmater1al can besubdMdcd Into smaller 
pteccs only so far before these cannot be seen wllb the most pow
ctful microscope. Al a further stage a llmll ts postulated beyond 
wf1ldt particles cannot undergo subdMslon without lo81ng tbeJr 
clr'"""'t character: this they call the molcc:ulc. The smallest par
Uck >1'.slblc In lbc mkroscope 19 still about one thousand times 
wgcr than the la!y9t molec:ule. In lhl9 twllJgb 1 zone of matter 
~ found the pccul1ar forms ftrst called ·oolloldal" bv Thomas 
Graham In 1862 . 

"By coJJoldal. - said Rollin, "Oraham meant ll'lo!!c materlab ...-'blcb 
~ aystalllze and have the vital funcuon or diffusing readily 
lhrougb aotmal membranes. 89 opposed lo amorphous or gclatl
nous masscs. which do not dUTu5e T'Cadlly or at all through aot
tnal membranes. and cannot thc:rerore be asshnllaled. • 

Ami hen, we l'ealUed, may lie the explanaUon for Uie extraor
dtruuy vltaUcy of colloids, as -.'ell 89 for the 5Urp.tislng facts of 
homeopathy tn whlch the smaller the dose, the more powerlul 
!ht effect. Copper Is said to be clTectlve In plant ure when present 
Jn a conccntratto:n es low as one pan per ten million (dry mattfi); 
molybdenum ts cCfcct!ve when prel!ICnl In ooe part per two hu:n
clred million. and cobalt IS clTcctlve when present tn one part per 
billion 

By the laws of phys1~. I.he smaller an clement Is divided. the 
larger !Is the area or surface exposed by all the pieces. A one·loc:b 
rube has a surf'ace area of SIX square Inches; the same cube di· 
Ylded tntoef8J:!l cubclets will together have exactly twice lhat sur
face area. By the ttme the c:ubelets or paruclcs become mJcro
SCOpk lhelr cumulati\'C swfac:e Is cnonnously tncreased. Arni 
1he larger the surface exposed. the larger the particle's potenuaJ 
to be charged wttb energy. 

In collold!I the raUo of exposed 9urface area 10 \'olumc or matr
rlal br<:omes extremely ~ge. As electrical charge tends to tq>el 
PIUtfcles from each other. colloidal particles arc kepi separate. ln 
SUspcnSlon, n-taln1ng lhelr Vflllllty. But tr the charge dccreues 
l~Uttd by llghL beat. elceu1c ftclds, etc.I the particles tend to 
snap mgcthcr and coagulate. With COQgulatlon lhe S}'SleDl loses 
11 • ., c:olloldal beliavtor and becomes "dead; lo both Orgaruc: and 
lnargamc: systems. 

All of life 19 round 1n the collotdal rorm and bas many c:barac-
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tertstlcs also tn lnorgansc colloids. which led Wolfgang Paull iJ> 
conclude thal ooUolds pr<l\1dc the mosl Important known link 
between the tnorganle and lhe organic. a clue to Ute vei:y soutce 
a( lJie. 

One of the kttnC'St supporters of Rollln's AzomUe Is a vetcr1 
nary doctor. C.S. Hansen. who attr1butcs the extraordinary pao.• 
ers of trace clements to the mleroVl'a\!CS they radiate. He main 
taJns that insects ba\'C an Innate tnteWgcnce that res-pects a '11! 
orous growing plant. capable of produdng 9eed for reproduction. 
and will somehow have the 8CJ15C to avoid IL He 53ld that when 
the natural trace-eicmmt material. such as Az.omlte. wt1b. the 
proper mlcrowa\'CS present. IS suppUcd to a growing plant he has 
fallocl oo 8nd any b:lsecu> pr~ tnsccts a''llld such treated plant.s. 
But when a plant IS not of \1gorous growth; and capable of cany 
Ing on as a perfect species. the tna«ts are given Ille job of clear 
Ing llup. 

"Anything that becomes Inferior tn quaury; says Dr. Hansen. 
"bccoml'.'5 food for lnSeds. so that only the healthy plants capabk 
o{ de9eloptng seed for tl!produc:tlon are tell to mature.. ltnpcrfcc
UOn In llfe bas a way of beln& destroyed If ldl to the de\ltces of 
nature. Food products from a dclldent son should OC\-er be used 
for human or anJ.mal consumption. and they should never be 
used for reproduction a,gaJn as feed.· 

To demcmstrate the cffcctl\'cneM of the mtcrowa\U radiated 
by trace clcmerus. Dr. Hansen took a bag of Azomlte and spread 
!ton the ground around an orange tree wtlb mature.fruit ready to 
be plucked. "1llc tree.· he explained. "'wall full or heavy mctllls: 
zinc. lead. merrory. and lnsecdcldes. Wllliln four mlnuteS after 
the Axomllc was spread. there was not an orange or leaf on that 
tree lhal wasn't frtt of the harmful effects of the heavy metals. 
DDT. and other chemicals.· 

So ama,,ro was he by t.bese results. he repeated tile expert· 
mcnt sc:-'Ct'lll times. His e.xplaJlat.1011 ls as simple as It ls amaztng: 
"MJc:rowaves from I.he trace elements In the Azomltc cataly%r tbe 
heavy metals Into bannlcss oompounds. which I.he plant or tree 
can then use or automaucauy rcwm to the sou.· 

Hansen says lhc dl'ccts of dttferent forms of radiant energv on 
ooDoldsand prowplasm are being Cl<tensh-clv studied. and that lt 
IS known lha.1 dtffcrent wa\-cleng\hs and frequcnClcs may pro
duce stnicrural dfects on colloids and on;an.15ms: uluaviolet ra}'S 
can slow down or stop the sl.l'Callllllg of protoplasm. caU5lng Jn 
creased vlsdlSlt)' or coagulatJon. 

RolUn sat bad!: and sll(bed, panly pleased about getting b1S 
polrus acn>55. and partly tn despair about lbc world. -We ba'"-c 
ganged up on nacure b'( taking the attitude that ln9eCtS are Ill 

p 
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,1l(ilng aur flclc1.'I and destr0y1n~ our crops. So we kill lhe bugs. 
~II correct. Instead we arc ldlllng ourselves. But the bugs 
ste naturally dcst.roytng our crops bcca use we are not feeding the 
00ps {bclr proper food. We are not giving the plants I.he natural 
IJ'llce eJemcnis which give them acc:css to the bcneftt of the m1-
Cft1WB.ve5 of creauon. • 

WJJal be :meant by the mlcrowa\'CS of creation did not become 
clear 10 us until we met with the ncict person on our Ust. a brll
uant ornithologjst-tumcd-1:01omolog1st. 



Chapter 18 

BIOMASS CAN Do IT 

'Ille rock dust IS there. by the blllJons of 
tons: the organic mal.cr1al ls lhcrc In b1lllona of tons of garbage 
and sJud&e; the U.S. population alone produces twelve thousand 
pounds of excrement per second. whlle. tn that same scoond, 
U.S. Uvesl.OCk arc productng another quarter m.lllloo pounds: and 
there arc 2 blillon acres of unused or margtnal land In the world, 
62.5 mlllJon lo the United Stat.cs alone. Whal would tl take to 
slop using poisonous chemicals. stop bumJng fossil fuels. re· 
duce the danger of C02 and feed a world populaUon tncreasln.it 
by the bUUoo? 

The answer Js not the fantasy of some craciq)Ol dreamer. but 
hard data spelled out by the U.S. Department of Agrtculturc's 
vast BcitsvtlJc Research Faclllly. aruulU·mllllondollaroutiltsprcad 
across miles of the Malyland landscape just north of Washing
ton. O.C .. designed, at taicpaycr's expense, to Improve the corull 
tlons of agriculture for the farmer. 

Not that tb1s panlcu1at approach baan't been put forward be 
fore. tlmc and again. o'-cr the pa.st quarter c:eruury. by a eer1Cs of 
~ wrtttng In Charles Walters' AO'CS U.S.A. It ls only that 
now the proposal comes from an ollldal gO\·cnunem agency. to 
se10us form. through lbc lucld wrtling of one oflts profc551ooals. 
a tall. jovial Doctor of Botany and Taxonomy. James A. Duke. 
expcn to lbe study of balludnogcntc plants. whose ofllcc lool<S 
out across the greensward at the enormous USDA library-an 
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insUtutlOn that falls to cany a slt\l!le book by either Stetncr or 
Ko1islm! 

With just the acreage that oow Iles fallow. says Dr. Duke. we 
eould be self-sufllclent In energy and not ba•-c to bum another 
pound of foSSll fuel. Al the same time we could have a large sur· 
p1us of proteins from legumes and grains: and we could remedy 
tlJC nation's apparnng balance of payments by some 860 bllllon. 
All of this Simply by planUog our IIl8rg1naJ son. all 62. 5 million 
acres of It. and imitating ~American Indian method o! Inter· 
ctDJ)ptng legumes such as alfalfa wttb ~als such as com to 
crei= ·~farms· on son not presc:olly Clqllolted. Such farms 
could not only feed lbe nation. with a surplus. but produce abun 
dant fuel from crops. cllmlnatlng the need lo lmpon crude oU 
ftom abroad. And all this without talttng tnlo account the 125 
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Chapter 18 

BIOMASS CAN Do Ir 

~ rock dust IS there, by the blllfons of 
tons: the organic matertal IS ibA!re In billions 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. lh-esoodc are productng another quarter mllllon pounds: and 
tbttc arc 2 bllilon acres of unused or marginal land in the world, 
62.5 milllQn In the Unlted States alone. Whal would It take to 
StOp using pol$0nous chcn1Jcals. stop burn.Ing fossO [ucls, re
duce the danger of C02 Md feed a world populaUon Increasing 
by the bOllon? 

The an5WllT Is not the faru.,sy of some crackpot dreamer. but 
bard data spelled out by tile U.S. Department of Agrtculture's 
vast Bcltsvtllc R.csca.rcb Faclllly. a mutu mllllon dollar owflt spread 
across miles of the Maryland land!!Capc just north of Wasblng
con. D.C .• dcslgmd, at taXpayer's cxpcnsc, to Improve the oorull
Ulms of agnculrure for the farmer. 

Not that tb1S panJcuJar approach ba.sn't been put forward be
fore. rune and again. OVCT the past quarttT ceruury. by a sencs of 
expcns-wrlttng In Cbarlcs WalterS' Aaes U.S.A. It Is only that 
now the proposal comes 6-om an omela.I go,,emmcnt agency. In 
scr1ous form. through the ludd wrtting of one oflts professionals. 
a tall. jOvlal Doctor of Botany and Taxonomy. James A Duke. 
expert In the study of halludnogenlc pianl.s. whose ollJa: lool<S 
ow across the grcc~'8.l'd at the enormous USDA Ubrary-an 
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Now.u..c.n Do II n1 
l!dl11Uti0n that falls to cany a single book by either Steiner or 
Jto"S!ro! 

With Just the acreage that oow Ucs fallow, says Dr. Duke. we 
could be sell -suftlciem In energy and nol bavc to burn anothu 
paund of fossil fuel. At the same Ume we could have a~ sur
p1us of prol.dns !mm legumes and gra.tns; and we oould remedy 
tlJe natJon's appalllng balance of payment.s by some 960 bllllon . 
.All of tb1S simply by planttng our marginal soU. all 62.5 mm1nn 
acres of It. and tmlllll1J\g the American lndJan method of lntCT· 
crowtn& legumes such as alfalfa with cereals such a.s corn to 
cmlte ·energy ranns· on 90ll not pn:se:nUy exploited Such farms 
could D04 only feed the nauon. W11.b a surplus, bul produce abun
dant fuel Crom crops. ellmlnallng the need to lmpon crude oU 
from abroad. And all t.bJs Without taking Into attount the 125 
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million acres presently devoted to hay and corn. 90 pc=i: or 
whJch Is grown for lM:stoc:k. 

To makr auto fuel from fresh plant Ussuc Is JWit as easy as 
making It from the fossilized rematns or plants and mk:roorgan 
l.sms. But plants rut\"C an cnonnous advanuigc: they arc renew 
able. yearly, and lndclln.ttcly. From fresh plant.a tow-pollulJon fuel 
ts economically available for both giisounc and dlcsc1 fud. 1h1s 
would greatly reduce I.be grccnhousc clicct by cutting down on 
the lndusb1al proliferation of C02. A1 lbc same time' U would 
create a great mass of '-ei.;ct.auon to ab!.orb lbc p~ surplus. 
funha offscn1ng the gr-ecnbo1111C dfccL OrgaoJc ....astes from aU 
this Jxmaom would help rebuild a degraded 91111. 

Alfa1fil. says Duke. grows well to the cool morubs. pmductng 
motWt ..-egctatlon to yield the energy equlvalcnt or tv.-o to SC\.-Cn 
barrels of oll per acre. Basing es11mates on a'-cragc alra111> yklds. 
Duke c:oncludes that we could grt nearly a ton of cdiblc leaf pro
tein per acre of e1falfa (and that's only one-seventh of what Baroid 
Aungst was able to grt u.;tng Sonic Bloom) 

""Ille crtck. - said Duke. ·is to lnten:rop a legume with a cereal 
True. If you grow gra1n alone. you11 get more graln: and If you 
grow legume alone }'OU1l get more legume. But If you EfJ'OW the 
two togcthc-r )'OU11 get a greater bloma.56. and that Is what you·re 
aft.er .• 

Com ts one of the more productl\-c plants. In a category known 
as C-t, which photosyntheSlle best to tbe heat of summer. WUh 
the aid of $unshlne. Its stalks and leaves produce the energ_v 
cqutvalent of twenty baneLt of oil per acre. plus another sloe: bar· 
rels from we gnuns If these arc used for energy. To achieve th.ls 
output req~ only tw0 barrels of oil per acre. marly one barrel 
of which goes for nitrogen fertilizer. But alfalfa. Uke mosllcgumes. 
takes nltr0gen from the atmosphere and puts ll tnlo lhc soil al 
the rate of about tw0 hundred pounds per acre. comfortably com· 
pen.sating for the one requ.trcd barrel or oU. Other hlglllv fuel pro
duct.l~-c C-4 planlS Include rtcc. sorghum. and Ute taller grasses. 
such as those lbat Wes Jackson IS tmptO\'lng al. "the Land.· 

The 55 mllllon tom of protein dcrtvable from the 62. 5 mlllJon 
~ now tytng fallow would be aboul ten umes what Amcrtcans 
need for thd.r diet. 'Ille rcl:llducs l"Cttlaintng after prol:c1o cxtrac· 
tion would yleld the yearly equh'alcnl of 250 million barrc1s of oU 
In the form of alcohol from the c:c11ul05C broken dawn to sugar. 
This alone could stgnlJlcantJy cut oU Imports from Persian Gulf 
countr1es. and cllmlnate the need for patrolltog dangerous wa
ten>. 

RevltaHz1n~ P!dJTct's dream. Dulce suggests that. lfwt- were to 
6:rUJJz:ie with sewage sludge. our 62.5 muuon 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 tn 1979 Dan Carbon had submJttcd a proposal to the 

Department of Eocrgy offertng With his Sonic Bloom to Increase 
thC annual production of fuel dem'llble from an acre of com graJn 
alone (w1thaut the ~ OT &tal.lt8) from a normal 250 gallons to 
a bUJDJJCf' 650, and possibly achl<""C !WO crops to a year. which 
wouJt1 c:omlDrtablyralsc the flow tocn-cr l.OOOgal!cms renewable 

~· 
But DOE. tn the throes of neatly bctng aborted by the newly 

cleC1ed Ronald !Wigan. never made an ofllclal a $9PSSD>cnt oC this 
saogulm proposal. 

Yet there still rcmatns lbc patnmony ol 125 million acres to 
work with. presently used, or misused, 10 yow hay and com for 
lrttslDCk. Were these grttn acru to be made tnto •energy fanns· 
af appropriate combtnauom of legumes and cereals. .... -e could. 
accordJng to Dulle. after harvesting for local consumption and for 
apart of 100 mllllon cons of legume protein. produce more com 
cereal than we have <"V balvestcd bcfOrr. and generate 3.5 bil
lion ban'cls of o1I from the residue. 

This would take care of the country's entire energy rcqulre
mems. And just as appca.llng ate all the other bcntllts accrued. 
In btocomlng 5clf·suf8dent v1a orgruuc energy farms. we could. 
says D~. generate employment for thc depressed fanning. hous
Jng. and auwmouve lndustrtcs More bands would be needed to 
plant. cultivate. han•est, BJl(f proces.' energy crops. 
~ faccortes would be needed near the energy lllnns to con

\Trt energy croJl6 Into renewable rue.ls llke ethanol lgralr.t alco
hol). ml!tbanol Cwood alcohol). and methane gas. e1J ofwhlch gen
erate less poUuuon than g.asollne 

Detrolt, says Duke. could reverse tls slump by manu!acturtng 
CDn•-mtts needed to nm our cars on renewable fuels. Dccentral
!zlng the fuel production process. cl1m.lna ting the lranSport of 
fuel balfWay around i.hc world. would sUmulate depressed local 
ff1>nnrnlf!S while conserving e.nergy In fuel transport. to say noth-
1.og. adds Duke wtth a Slnlle. of rcmovt.ng the oil producus' Jln
g,:rs from our cconomlc lhroaL 

By converting to organic renewable fuels, we would gcneratr 
ll:SCiuch and Jobs for America rather than for OPEC. Px1cc sb1fts 
fi>Uowtng !IUCh a conversion nugbt make It possible to fullllJ the 
long-held dream of U.S. Canners of tradlJlll a bushel of com for a 
barrel of oil. 

Air tn LosAngelcs and Dem-er might once more be 8t to brea1be. 
.Alld then there Is I.he problem or water. becoming lncrtaslngly 
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acarce In sueb states asAttzona. Curnnt efforta to deal with OUr 
energy problems call fOr masslve use or wt'Stem W81CT&-Watcr 
tbal will be needed by farmers lO grow their crops. 

The organic: energy l"ann. says Duke. 11.ill alle\1au: both prob. 
!ems. Water n:IDO\'Cd during pr ooewng of crops for energy and 
protein can be piped back to the tldds. In a.ddUlon. the buildup or 
humus In dry wcs~ ftclds would belp w bold the ecanty nun. 
Another creatl\'C way of hlD11ng a dl&aStcr area t0 advantage lS 
Duke's suggestion lbal str1p. miners c:c.nvert the tam up land tnto 
energy f&mlS. lnterconnected by canals dug with thclrcanh·l!l>ug 
Ing mnc:hlncry. Sll1pped coal could then be barged out. and sew
age sludge barged tn to fertfl.lzc and rehabilitate the land. Belo~ 
tong. says Duke. barges would be hauling renewable fuels to ur. 
ban centers and sludge ba.ekto theen~furms, bringing a know
ing sntlle to Pfelffcr's ghost. 

Already In lhe 1900s Donald Despain. a ma.vmc:k eoonomlst 
and lm.lustr1al-relatlons counsel. had proposed a furtdamemally 
new lndustiy to transform agrtnJ!fure Crom only a source of food 
supply to a supplier of lndustr1al products. whk:h would create a 
degree of agra.rtan prospedl;)· nc--erbefan: expoiellced tn Amet1ca. 

"WILh agrleulruttentedngalongdeprcsslOn.· he told audtmces 
tn 1972. "and fatmmi gentng w same pticca t.bey got nearlr 
twenty )"C&l'S agir-whlJe paying pdees three Umes higher- their 
growing crops for power alcohol could pull lhcm out of a slump 
and Into prospcr1ty. • 

Despain quoted a Dow Chem.k:a1 Company c:x.ec:utn'C, William 
S . Hale. as tel.Ung the U.S . Senru:c·s Suboomml.ttce on Agrleul
wrc: "Alcohol. whlcit can be mam•faetured from any Cann prod
uct oontalniDg sugar crystals Is the only ouUet tn ma.ss form wt' 
have for excess agricultural product.S. • 

So. wby IS H, If the fact bas been known and p!'O\'ed for m-er 
baJJ' a eentwy thai lntcmal combustion engines can run on alco
hol as a sole fuel or on gasoline with an alcohol adc:Utl\'C, cltbcr 
sub"UtuUng for llllSOltncorstrctehtnglt by 100 percent. that this 
bonanza Is oot a\'allablc to one and all? 

In the 10005 Dr. ~ M.. Chrfstcruien ln a pamphlet. PUwer Al
cohol and Fllnn Relief. dug deeply Into the extensh'C sclenIIJlc 
Uceratu.re on lhe use of ethyl alcohol as a cheap fuel for all com 
busllon engines. All the lm'CStlgatam agJetlCI that from the stand 
point of naUooal eoonomtc wclfarc. a.leobol was I.he besl fuel be· 
ea.use of llS many cstabllshed ad'"lUltagcs plus the fact that It 
could ~produced within each coWltiy. whereas petroleum bas 
to be tmportcd. 

Most aurocth"C to Canners was I.be ebance to c:UslUI lhctr own 
fuel on I.heir own r=. or make larger amount.&-as much as 
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thousand gallons a cla.:Y'-lnacommuntty d1st1ller. which could 

tcfl any crop contalnlng sug;u- or siarch. 
I""'" o:;::.1don of the oil compallleS. says Chrlslcnxn. was arg;i • 
pgcd and brutal· they went about distrlbuUng to IUllng-stauon 

wr.; across the nation cost-free 111111...ograpbed matcrlal to 
:;:: the public Into bcJJevtng that almbol was lnefDClcnt or dan· 
gcsous. 'Ille Petroleum lnstttntc. with bmnc:beB In e>'Cry SUlte. 
«fll tnto action. and In I.be aauon·s c:aplt.al money gushed llJcc 
oil to lobby senators and congressmen. 

1nueyldly flghUng for Ole "l'Rrmer's Alcohol.· Charles WallCl'S 
Jr .. c:a.rcflllly documented In a ser1cs of artlcics In Acres U.5.A .. 
the n-nlcal atutudc of the "Big on· cartel members before. dur
ui,g. and 5lnCC WoTld War n. as they fought bltlctly agatns! the 
dU.UllatJon of gram. even grain so spoiled as to prevent lta con
!>UIDPUon by humans. and even when gurvtyal of America and Its 
Allie& was at stake In World War ll. Only on orders from FDR's "no 
rrd·tapc· Baruch Committee. dld.B-29 bombers eventually 0y on 
a mlxtUtt of htgb octane 100 proof a.Jcx>lv>I, But rtgllt after the 
-.r the govcmmml closed down tts alCf>hol rcftnerlcs. e>'Cll thougJ1 
Dr. 0 E Hllben. Chlcf of I.be USDA's Bureau of Agrteultural and 
Industrial Cbcml5uy. rcponcd. on the basis of extensive 1esttng. 
that •farm alcohol makes low-octane fuel equal to regular pso
lloe." rmp~ that 11 c:ould econorntcaUy provtde a vast mar
U:l IDr 1surplus grains. To dlsttll a billion bushels of surplus gram. 
he said. cost ontr 830 million-a small amount compared lo the 
8200 mllllon reqinred to build tncreascd storage faclllUC:S. "whleb 
tn no way solve the problem.· 

V.'bllc 11,raln was being stored In bins. cleralora. \'llCaJlt lots. 
trnlll. ships. and even on the main s~ts or lOWJlS. each bushel 
of gratn conta.lnlng better than 2 l /2 gallons of eihyl alcohol. 
su~or to premium gasoline. the farmer was being subsidized 
to rttlrc land from use. 

1be IDO\-C to alcohol was even supported by Truman's Secre
taJy of Agrtculture. Charles-F. Btannan: and a USDA expcn told 
one U.S. Senator there was no reason wby all damaged gram 
t'OUld not be u&ed foT producing tndustdal alcohol. But. when 
Dwight D. EIScnbowcr was elected.Jn 1952-as doyen of the mill· 
~-tnduslr1al cstabllSllment. t.bc machlnaUons or whlch be 
WilJ'DCd a11,.11nst Just before lea\1ng ofllcc--a spcdal comm•sslon 
was formed to look at American post-war agneult~. Blatantly 
~ SC\"l:nty·lh"I: ~ of aleobol expcr1cncc In Russia. Po
land Italy. Franec. and England.1he commlsslOn concluded that 
ll bad found ·no encouragement for bellC\1ng thal. In the present 
state or lcnowlcd.ge and under present economic condluons. lhe 
USc oftndustrtal alcohol foT motor fuel can be jusUOed." ll was a 
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specious statement predicated 011 oil being ava.Uable Bl 4.6 cents 
a barrel Bl Ras Tan um and olher Saudi Arabian oU rdlncr:tes. ad 
ltJftn:lrum. And whereas lhe co1ntnJss1on used the ocuse I.bat al 
oohol was nDl eOlctenl as a fuel. Walt.ers pointed out that 1t 18 
equivalent to gasoline In power. burns cleaner. produces lower 
emissions. and C3\l51CS no unusual engine wear. Cats In lhe l.n
dtanapotts 500 use 40 lo 75 perttfll alcohol In their engines. and 
tbcwudd's speedboat rceord was made wllb 100 peiceot alcohol 
furl. 

So perildlous are lhe pet:rochcmlcal comparuc... now faced with 
lmmtt!l'm depleUOn of thc!tr oil reserves. they are looldag to con· 
trol the sowu of biomass as Is evident from I.be manlpuladon of 
farmers Into debt and c:xproprtaUOn by foreclosure. A straw In 
cbc ""1nd)• poUtJcsof lhe natJon's capital was l!Clzed byVlce-Presl
dent George Bush as he girded b.lm5clf to cany the chemical ban 
ntr Into the presidential race of 1988. In Chemt:aLMarlreting Re· 
parer of August 10. 1987. he waa quoted as touting ~haIMJI and 
methanDI as a step toward ·energy lndepell<lentt. Jess smog tn 
cltSes. and more American Jobs.· 

Already In 1983 Duke was commtss•oned by theNonhemAg
rtcuJtural E~ Center of lhe USDA In f'l:Orla. llllnols. ID pre
pare an unbiased comparl50n of two hundred of tbc more prom
!Slng renewable energy spedc:a of plants. lnduded. along with 
such common energy gra.s~ as sugar cane and the all-too-fa 
mlllar oilseed, the pcanul. were more cxotlc spcdmens such as 
the -petroleum plant" euphorbta. and the ·gopher" plant.. whose 
milk, according t0 Nobel Laureate Mel\'ln caJvtn. can produce 
tlf'ty barrels of oU per ac:rc per year. or diesel trees Uke the huge 
copa.lfera. which blceda Uke a rubber tree to give ftfly barrels of 
dlcsel per ac:rc per year; or the kcl"06Cl1e tree Slndora, anoUler 
large tropical tree which ts bled for Us resin: and petroleum nuts 
like plttosparum, a fasL·~ng tropical legume tree grown for 
6rewood to burn for electricity; and the fast growtog fuel-wood 
Sped.es Uke leucacna. lhc Pb11Jpptne tree from whose fruit kero
sene Is readily derived 

In Hawall, say:s Duke. It 18 economlCally feaslblc io pmducc 
electr1clty (rom leucaena. In lbe PbJUpplnes Pfnosponun 
reslneferum bushes could satisfy the kerosene needs of C\'C!'V 
Philippine fam!ly. Four percent of Panama planted to Lc1111ama 
could satisfy Panama's energy rcquJrcments. 

And Duke palms out that au of U.S. pctro1cum cequlrcmems 
could be satlSfted wllh the hydrocarbona ~ from planting 
aaeage the Sl2C of Artzooa wtth cupborbta. commmty known as 
•spurge,. a shrubby plam \\.1th a blttu rnllky Juice that SuM\'eS 
tn and areas. 
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"l1lW there Is I.he ramlly of oil palms. constdertd the ihlrd 

llJEIOngst tbc plam fasnWes Important to man after legumes and 
~ 1bey produce quanUUc& of ou. and can grow VCJ)' well on 
~or even de!;Cl'ttlled. land. According to the Offtcc ofl't.cll
pO!o&ical Assessment (19841. aboul two bllllon hectares of lropl· 
cal )ands a.re tn various stages or degradation. a wasted potential 
SSSCL Technologically Improving such degraded lands with SCW· 
q.e sludge and planting energy ~would offer an OtganlC eolu· 
tton tbat-..ould lead to higher producttvlty of energy soun:es wblle 
1cmporar11)' but vlt.ally tying up C02. 

ll'OPicaJ CQUnU1es. especially humid countrtcs. wllb few or no 
fo5sil furls. bankrupt by htg}l energy costs. a.nd hungry for en 
~ a!R:mat.l\"CS. must.~ Duke. look to wbal. natural rcsoun:es 
iheV ba.-c at hand. For I.he Thtrd World. he suggests a '-arlety of 
palin oUs !bat could make many of those countries scl!·suffldcnt 
tn fuel Much degraded land requires eicpcnslve lrrlptlon and 
desaHnlZatlOn. but the nypa. a palm of soulheast Asian man 
grove swamps. grows even where h ls Inundated once or twlCe a 
day "'1th saline Udes. The nypa can glVC two to l.hrtt tlmes as 
much alcohol per hectare as can sugar cane: and the Philippines 
alone have 400.000 bcctarCS suitable for nypa proclucllon. Up
grading lhe OTA's tw0 bUJIOn degraded hectares to glVC twenty· 
five barrels of on per hectare per year. could. said Duke, reading 
from one ofhls serious papers. facctJously entitled "Readlng Palms 
In.to the Future: J)l'Oduce the required fuel to run tbe world. 
"OPEC: he added wtth a smlle. "mlgtll become an acronym for 
Oil Palm E.'tll<>rtlng Countries: OU palm trees. teprcsenttng a 
standlng blOmass or about ten to one hundred metr'lc tons per 
heciare. woulcl meanwhile tie up 11 lot of C02 ln previously un
prod.ucuve land I.bat Ucd up ''ClY lltllc. 

The babassu t.rec ( Orb(gnjJQ barbosf.QnQ Burrell ls reported by 
OTA lO yield more lhan a ton of fn1tL per year. Ourtng World War 
U Uqnld fuels were dertved from the babassu: Uley burned easily 
and cteanly tn diesel engines. Rcslducs were COl1\lerted tO coke 
and cbarroat In Brazil nearly 100.000 people are presently em
ployed on l 5 million swampy heclares described as "probably the 
largest \'Cgeiable oU Industry In the world." 11 lS wholly dcpendrm 
aa Wild plants. dC\"Cloped Crom an lndl&enous cottage industry. 
capable or fllrthrT expansion. Of the fruit. 10 percent ts kernel. 
50 JlC1 ctnt oT which ts otl. lndtca.ttng a yield of about forty kilo· 
gJ:ams of oil per tree. ar a barrel for t'\'CI')' four trees. Ironically. 
Braztt.. a leader In tk-\•eJoptng aJc:obol Crom energy crops. produc-
11\g a bllllon g;illons of alcohol a year. mostly from sugar cane, Js 
~ to lmpon dlcscl fuel Yet 1115 admirably suited to produc 
blg diesel from palms that ba"c !Wice the energy coruent of sugar 
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cane. and are ea31cr l.O grow 

Duke Is COl1YinCcd that lhc oil palm (E:/aets gufneensls) C4tJ 
outyleld other \'lll1Ctles such as Aleurttes and SopWm. to produc.: 
ten to Sllrty barrels of oll per hectare per year. renewable yewty 
Transcstcrtllcd palm on ts an cxcellcnl substltute for diesel fuel 
with a far lower polluting efrccL 1 

Altbough I.he perennial palm produces nearly twice as mud! 
enctl!Y as I.he supr cane. whJcb bu lO be ~plankd a.rurualfy 
and ten IJmcs as much u the soybean. ll Is not a last lll.lnuic 
solutJon. as ll takes eight years to <'Ome to marlmum fruition. 
Ho~'CI'. as Duke polrns out. on palms can spend the first rwo 
years lntcrcropped wtlh sugar cane. the next two ycans tntcr
cropped with cass8\'3,, and the~ rour to elgbtyca.rslruercrop~ 
with annuals Uke peanuts. sun.Clowers. or soybeans. And With 
full oll palm production. I.here IS st1U a good ~1Cld from the Inter. 
cropped legume. 

Authors Clement and Mora Urpl suggested In 1984 that Baarts 
gastpaes may yield rour limes as much frull aa the date palm. or 
11-30 mctr1c oons per hecwe. wt th up to 55 poss!ble. li.s oil Vlc1d 
might be as hJgh as lbo8e or on palms, With a more nutrttlous 
~ldue. They Speak Of 8 yleld o( from 35 lo l05 barteis a( oil per 
bcctare per year, 11?t1eU.ialXc. Malaysia. presently al the forefrom 
of palm all produetlon, bas m-enty four-hour plpcllnes relaying 
palm oil from lhc Interior to the coasL 

To supply the wbole world's requirements In fuel on would ~ 
!WO bUllon hectares of palm oil But If It were possible to double 
the yield through btotcc:hoology such as de>'Cloped by Stetner. 
Carlson, and otben;, that acreage could be bal\•cd. By OTA flg
ures I.here arc 4.8 bUJJon hcc:tares of land In the tropics. of which 
only 1.8 are In forc..t. leaving 3 bllllon to develop for energy plan
lalJons. To Increase their potenllal. Duke su~t& screening clone 
tissue cultures for Increased tolerances to aluminum. cold, 
drought. sali. and 88.lt·water llTlgalJon. 

Opting for a green world Instead of a greenhouse. Duke polllts 
out that anywhere on the planet we can Increase the rate of pho
tosynthCSIS to sop up C02 to make Simple and complex: sugars 
we can dec:reasc the magnlrude or the greenhouse cfrccl. a solu 
tJon. 5lmpler. cheaper. and more practical than some of the fur 
fclchcd and expensh>e SUl(ge5U011S Of WOn1ed cUmatolog15ts. 

A hectare of leuracna can llx 25 meb1c um11 of C02 pen-car. or 
2.500 mctJ1c ions per square kilomttcr. up IO matu.r1~ they 
slowdown almost to a IU>p. Ballek and Cersboff(l981) menuon 
another palm specJcs also ~und ln Laun Amc::dcan swamplands. 
1 T~ I• a dinnlcal lam l'ar ~an Dr1!Mllc """Into another ....,. ., that...,,,.. add. 
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in upland forests'. JC$S,'llla baua. It ts a r1ch souree of both 

and nnd oU. wh.leh could tie up plenty ofC02 In marginal fiWlUDIJY 
~ 11 shOU]d take only a mtUJon square ldlometcrs or a 100 :;n;;,n hcetaJ"CS of tmcacna to !!IOak up the 2.5 bWlon tons of 

we put into tbe air each year. And If an I.he Leucaena were 
~It'd to f)Ve energy (Instead of bumtng our fOS811 fuel) lbc 
drcct would be doubled. C02 could be stopped in Its tracks. 

B\11 Duke watnll that palms an: presently an cndangeted spe
deS their fragUe family disappearing aboul as fast as the CUCJ&V 
~they could help replace. He urges concerted c:fJOn to 
aina1y2e all palm5 for their ecmolDlc potential, while they an: stlll 

afOlll1d. 
1ben there's consnvauon A good half of the eneQtV this na-

tilJDuses--more fuel than IS conswmd by n>.1>-1.bltds of the world's 
poptt1atto&-e0uld be 58\"Cd through conscivatJon. which alone 
could dcc:reaSC the U.S. conU1bulJon to the grecnbouse cfrcct by 
50 percent. denttng the world total by one·lblrd • 

Each Norlh Amelican consumes about 2.900 gallons of all 
cqun'lllent per year. or nearly 70 barrels per capita. 17 pcn:cnt of 
whlCh Is spent on food. wbereas the wodd mean lS only about 11 
barrels. Amertcans use mucb more eneigy to produce. process. 
~tall. and prepare food than lherc Is energy ln the food produced. 
And each year the avcn)g_c American consumes about as much 
wood In lbe form of paper as people In the lblrd World use to 
cook. thetr food. 

It takes as much (IS 300 gallons or oil per acre to cultJvatc land 
in America. Ninety percent of all grains. Including com. grown ln 
the United Slates goes to livestock IO prvvldc the animal protein 
tluu Americans crave. or have been maneuve~ Into cra'ing. A 
meat-centered diet Is the most re110urce-expcnS1Ve of all d lelS.An 
Amcrlean steer eats twenty-one pounds or plant protein to pro· 
duce oruv one pound of protein ln steak. A stunnhlg 25 thousand 
calo:r1es ·of energy arc expended for ~ery lhousand calortes of 
beef p rotein produced. which only goes to putrefact.lon 1n the 
human gut. If Amer1Ca were t.o Ullce lhe prescnily unpalatable 
sf.e? of going \.-egetanan. says Dulce. aU that gta1l1 could be saved 
for energy production. ~h1ng I.he energy crtsb. and greatly 
lmprovtng the health and emrgy of hm:narus.. 

Enagy conseJ'\'atlOn. says Oulte. does not rcqutrc the curtafl· 
mcntofvttal servk:es: It merely rcqulttS l.hecunallmcnt of waste. 
Often a dollar ln\.'estcd In energy conservation makes more nrt 
energy a\.'llJ.labh? than a dollaT tnvcsled In developing new energy 
rcsources.1blny pc!'lttJll tO 50 percent of the opcrattngcnogy In 
most cxming buUdlngs could be consen"Cd. and 50 to 80 percent 
could be saved In new buildings. 
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Duke makes 111t1.'eral encouraging suggt!Sdons for lmpl'0\1ng the 
oounuy'a ruwn:. many already popular wtth organic gardmens 
plantin&g.ardens on rooftops:~ two-and· lhree·tlettd for
est ttasystema In IJeu of manocn1mred ottban:ts; dc\"Clop1ng ~
strable '1nes 10 c.l1mb O\'CI' houses dm:tng snT11tN'r IO function as 
natural alr-condltlaners, conserVtng energy and cuuJ.og down on 
C02. filling every window with rnl!na-ry herbs or ornamental 
plarus. But. like Hamaker, bis pl'fJnc suggesllon Is to keep plan1 
Ing trees; he suggests the addlmm of fast~ species to the 
existing slow·g)'OWIDg ones. A.llreimod farm that generates ftft)
metrlc tons per hectare pee year Instead of m=ty 6\'C wtlJ Uc up 
twtcc as Oluch C02. fallen firewood In the forest, hatvcskd and 
burned lnStcad ofrossll fuel. frees up more space for green plants. 
And Duke recommends using .llvtng fence posts tns1ead of en 
ergy-consumtng metal-df'.cll'!c Ceru:cs. 

Richard Saini Barbe Bakl:r; che English forester who pklnttrcd 
the movement to save Callfom1a-s red'l11oods. proclaimed truu 
man·s cxtstencc depends as much on trees as It does on plants. 
and that trteS arc as es5LDtial IO agrtc::ulture as to breathing The 
mlnlmum for safety. he lm;1sted. Js ~ CO-'Cr cocompasstng a 
lhlrd of !he toUll land area ol !he planet.. a ratJo "'°I: ba\'c lm.pcr11cd 
10 the pomt tbal ""'e arc lostng an~ of rain forest C\'CI)' seooruL 
Saint Bart>e, as he was famUJarly knolm. d15co\'Cted that In an 
agricultural area lfbe devoted 22 peu:entoCthe surface amtlnu
ously to D'CCS he could double the crop output of the coruJguous 
cleared area. Trees create mt.crocllmates In wblcll crops llolll'lsb; 
they reduce the speed of wind. lift the water table, feed an In· 
creased poputaUon or worms./\ Single eucalyptus !rte. forty-tlvc 
feel tall. wtll 1.nu1$p!J'e over elghiy gallons or w-ater a day. 

Only 2.8 pcroenl or lhe world's land IS feruJe enough to ll):Ow 
wheat lndcftntlely without thf' asslst:ancr or trees. 1n England. 
one Ocld that has raised wheat conlinuously for a hundred year5 
Is sWTOunded by olllcs whose roots go deep. tapping minerals to 
rem Its lca\-es. When the leaves ha\-e sen.oed their runcuon. they 
ran to earth and rot. Surfadng wonns carry down lbdr resldu~ 
O\'Cf11lght to replenish the soil with essentlal 11aee elMIM'l!ts. And 
)-ct. i>r dC!CBdes. the trend has been t0 fell l1'l!CS and plant pas
wre, w1Ucb rapidly erodes. f'unhtt tmpttlllng 11&:. a.s oatuTc's long
u:rm wl9dom Is sacrtftced to man's short-term gain. 

Saint Barbe and olbers ba\-e cajoled 1htmsancls of mm and 
women lntO ptanung mllllons of trees. and have pleaded that mJl
llons more can. and must be. plBmed_ One oC the adherents lo 
his world Wide -Men of Ille TTeeS• m<M:ll1Cl1l, Charlcll Peaty. after 
a llfttlrne spent c~tlng. managlng and baJVC11tl111! foTCBts 111 
Europe, decided to do something aboul rcforesung ma.n-madr 
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.msi.es oI western /\U5lralla, wbkh less than a ttniury ago were 
C'O'-ercd with bard wood forests of limber and shrubs lhnt each 
,-ear 5~ ln10 a blaze of colocedilowrrs across the enUrc coun
in..ide. 

·When farmers clea1ed thl.s land. a thin layer of toi-o was Swept 
pay tn a stngle generatlOn by cycloolc winds and downpourtQ& 
nllll- The fertlltzer laden runoff accumu la!M 1n c:rcelc:s and ~ 

10 1urn lhcm Into sail bogs. while the trees which bad flourished 
aioru: their banks turned Into matchwood. To create Df'W tree 
,.uuw:ls and she her belts Peaty ln\'Clrted a 5)>Cdal method of plan1 
tnie tne$ In desert countty wtib mlnimal. even no. watering. 0\-er 
we pru;t stic years be bas planted on treeless farm nel'eage m1I 
lions of spectmens or false mahogany, Bald Island marlock. blue 
aianet. Oat· topped ynte. wandoo, cypress. two kinds or acacia, 
eleven mnetJes of Eucalypttis and casuartna trees. one of the 
world's oldest varleues. To dale 1.he results o! hlll efforts are a 
thousand farms with sheher belts and with millions of dollars 
worth of pine planta!Jons 170 miles south of Pe1h Peaty told 
many audlences of Australian farmern: -U each or you plants trees 
to sk>w the wind. your ground. your water, your whole em1ron 
meat will be brought back into bafann:. l"locks of birds. lOtU( 'llnce 
Jepaned wl1I re1um. • 

1hat Peaiy's '1Slon ts oot UtDplan 1S .PflJ\-ed In a moYtng b1b11te 
wrtu.en by Jean Olono. oneofsoUlhem France's most lyrlcaJ writ 
ers, 10 a simple French peasant. Elzeard Boufiler. From pal! after 
pall of collected acorns and seeds. Bou:ffler Is credited wtth ha\' 
Ing stngle-bandedly planted a forest of a mUUon trce.s, covering a 
\'8St expanse or previously unparalleled desolation. now a thrtv· 
Ing countryside within a splendid French nal.IOJ1al preserve. If 
only a mlllton people In this or any anmtry were each to plll11t a 
S!riglc tree. the fea1 could be duplicated, and the nwnbcr would 
Increase e.~nenllAlly as more 1>CQple planu:d more trees Only 
lhus, and by brtnglng new Ufe t0 a temlnerallud sou. can we 
hope to Sll''e what passes for cMllzatlon. and recover Lile bounty 
of l1fc an this planet. ihe secret to wblcb, as Is pal.ent. 11\-cs In tts 
!IOU, 

Our problem Is wtth time. If Hamam Is right. we oo-e let s11p 
~ chance we had to plan! the ~ In ume 10 sin-e the planet 
from dl5as1cr. But one last hope t"f'JJlams: mlcroscople In 81.te but 
e.atganruan In power. !he oldest. ha:rdlest plant-form on tbe pl.ulet. 
a &un.1\'or, through billions of years. from an the bazan:ls. tniai: 
lnable and unimaginable. dished up by an tndtff'erent fa1e: the 
one-celled, blue-green al,gae. known as Aphantzornenon. Prollfer
aUn,g at lhe rate of knots. the algae. could. according 10 Daryl J , 
Kottman. sctentlst. nulhor. and educator. dispose of surplus C02 
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and feed tbc world. Orown In men made ponds all across the 
world. cspcctaJly tn such \'&St spacea as the Sahara desert. the 
metabolizing biomass could su<:k up 118.Sl quanUtfes of C02. No 
planl. says Kollman, grows fast enoug.h to crcalc the biomass to 
get us oul or trouble. 

To prop38iJ.te blue-gnen algae all one needs ts a pond. a pond 
liner. more water. and rock-<lust as a nu1J1eot-all tnllnltdy easier-. 
cheaper. and more cffecl.l\oe than any of I.he cUmatologlSUI' far
oulsuggcstfons. TilC water docs not ha•-e to Dow. but needs merely 
be stbnd so that the Infusion of algae all gel cxJl0$Cd to the sun. 
Pro!Jferattng. the algae dmw In C02 from Ille alr. Harvested. says 
Kollman. ihc al'!l\C a.re tbc world's best nutrtcnt. suflldent wtth 
thclr protein to save the U\1!$ of m!Wons of starving Africans and 
1hln:I World peoples. And I!. for any reason. a batch goes bad. It 
makes organic (~ 

Ancient organlsms. algae resemble bacteria but run-,: ocJJ wans 
and a far greater caplldly to photosynthesize. maktng them the 
most emcient chloroplt\11 · prodUdrlg organism In Cll1stcncc. Mono
a:llnlar, each lrl(lh1dual ts self sulllderu.. Having no ctrrulatruy 
system as do plants, the)· a.re mo5lly mkroSClOp!C. though some 
gT:f1W Into giant seaweeds. hundreds of feet 1cmg. 

To Kollman. the blue green. standing a.s 1l docs at the ~ 
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itoJ!I oflhe food chain. IS more bask: to biological ll!e lhan even :C rCj!U!Rl' bacterium. For billions of yeat8 II bas dwelt 1n cveiy 

of water and every Inch of fcrtlle son. transfonnlng mtner= ~· and sunlight Into viable foods for bacterial. plant. and 
~ 11fe. responsible directly for about 80 J>CJ cent of the world'!. 
5'1# of food. 

A few years ago. Kolhnan came across a supply-atmost.Jncx
baUslJble-of blue grttn algae In IOamath LaU In southern Or
~ neat !he quiet lumber town of Klamath !-'alls. 1lJc lake Is 

1 ao square mllcs to area. the only known aa:esslblc and unpol
tutcd source of such algae growing wild and 1n abundance. ~
oJQglSt!> cstlmate that for the past ten thousaud yea.rs the lake 
bad bad an annual procreauon rate of 200 ml1llan pounds of 
algae. a rate that can persist lnddlnltcly without disturb~ the 
1a11r· ~ prtsune and healthy CCOIO!!.V. 

Enttrdy surrounded by the beauUful Cascade Mountains. with 
:.iount Shasta In fuD view some 6fty mlles to the 30Ulb. the secret 
lo the lake's bonanza lies Is Its locaUon. a natural trap far the 
nutrient making.s or life. Rain and snov. that fall on four thou
sand square mlles of rfch volcaruc 800 of the Oregon Cascades, 
wash tnto Klamath Lake mUUons of tons of outr1ent topsoil All 
the required mtucrals arc camcd down &om the glackrS, avail· 
abk for hungry alg;le to tum, with their strong supply of cbloro
pbyll and wt.lb the power of the sun. lnto chelated organic mol
t:C'Ules of super food - food to feed a struvtng planet. 

To add to t.b15 nutrient supply. much oftbc alga.e bas accumu
lated lbrough mllle.nnta Into rk!h '!«Ument, which now covcm the 
bottom of the lake to a dcplh of lblrty· fh-c feet. Tbt top one 1nch 
of tblll 5Cdlment alone. according to Knllmao, could 1nrppon a 
masst.-c al!!lle bloom for sllcty yclll"!I to <:Onle w1U10ut any new 
nutrtents enlerfng the lake. And Its waters arc unpoUuted. In an 
area Oevold of Industry, town scwag.e, or Ux C!bemJcal tO>dns of 
ag:dculturc, I.he nveTS and st.rerullS that entu the lake are pure. 
clean, and potable, with UtUe l'CClJ'CaUonal boating where alg;lc 
tarpci the surface. 

Kollman came to his discovery by a cJrcultous route. A teacher 
and at1m1n1strator with a masters Ill Sdcmce Education from 
1iar.'3J'd, be was trained In Italy In I.he Montessori method Over 
a tweh't'·}-car spnn of tellcblng young cb1ldren he notked a steady 
.Increase tn problems normally cllsstlled as ·1earn1ng dlsabOJttes." 
Jll'Oblems be soon recognlled as being a590Claf.al wtth tbc dtmln
lshlng quallty of Ille children's diet. Under-nourished or poorly 
noudshcd chfldren were not capable oC ab90rbt.ng lnformatlan. 
and t.brrcfore. of litamlJlf.. 

We came upon Kollman ln a Loe Angeles suburb In the bousc 
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ooor of hl5 supponcrs. jusl as he was begtnntng tm campaign 

al. run for President of the United Stales on an c:cologJcal plal· ::rin- Tall. balding. quiet-spoken. In his 8rucs. with a dccply lined 
f!l~ that easily brcak5 Into a pleBSIOg smlle, Kollman explained: 

1 ~that conccntrat.lon was 1.he first requlmnent for learning. 
a11d that It was gelling more and more dlfllculi for cblldm'l to do 

50 Ii 1 wanted to be succe&Shal tn 1.he classroom. 50JDCthlng had 

10 ix dont' 10 help !he chlldren's dlelb. An ex1ensl\'C computer 
search throUg.h C>dstlng Ulet'llturc muled I.bat mlcro-algac were 
bd!lg uo«I m Japan and other f'ar Eastern countr!es for the 
tt!JJC(llatlon of poor educational performance In schoolehlldttn. • 

1n 1976 Ko•tman and an as50date became the first re~ 
!ll I.be United States to systemaUcally grow and exper1mcn1 w11h 
sp1JU1Jna and chlorclla. forms ol ~ algae now widely mar· 
nted. But Kollman wasn't &at1S6ed: he didn't like the Idea of 
barttl& 10 grow the algae artJlldaDy In man-made ponds: and thc 
cdlulos.e cell wall of chlorclla made It dlfBcull to assimilate. Thr 
dJscoVCI)' of algae growing wild In one of I.be world's r1chest nahl· 
raJ "1rutr1ent traps," completely free or artl.8ctal lnOLlenccs. an
swered for him both problems: 1.he Apha.nlzomenon's cell wall was 
found lo be composed ora substance nearly Identical to glymgen. 
maktng the al~e 95 percent a.sslmllable by humans. Arul the 
algae contain all the trace clcment.S esscn!.lal to animal and man. 

Th get the blue-green distributed c..-co mon: widely. a system 
was devtscd for harvesting the crop durtng the summer. then 
~It to protect I.he benellclal enzymes and heat-scnst· 
~v'!1am1ns. guara.ntee!QA bolh the algac's nul:rttional ~'lllue and 
the lake's ecological Integrity. The result 18 a 100 percent plant 
wbstanc:e, 69 percent protein. with all the trace clements tn a 
colloltlal state. rcadlly asalmllable, Lhe highest source. according 
to Kollman. of natural vegetable protein and chlorophyll Jn I.be 
world. contalnfnR all the essential amino adds 1n perfCCl baJ. 
~ almost exaclly as ln the human body. 

As a food be says tl has no peer: one gram of blue-green algae 
has tested out as cootalnlng about 1.400 micrograms ofbetacanr 
~. To obtain that much bcl8carotcne one would ruwe to COO· 
sume 14 gramso!Uvcr. 70gramsofcarrol. 14 eggs. or5qum18of 
ml1k.. It ts also a r1ch aourcc of ncuro-pepUdcs. quickly ab5otbed 
to now1sh both I.be nervous sya1rm and the braln. 

A\ dinner with Eddie Alben. or Green Acres fame. also a de
'1ltcd suppan.cr or organic fanning and an authcndc ~leg.lcal 
l"e\'f\·aJ. Kollman expanded on Ills program ~ 1be ilrsl order' of 
business Is to get the people of this counuy healthy. lbat means 
cleao1ng up OW' ag,tcultute. and rcsu111og health lo the 50il. lfwe 
doin act now to clean up the cm"lr'Onment. we may lose fOl'C\'CI' 
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the opportunity to do so. We are close lO the upper limits or 
revcrSlbllity. And the United S1.atcs IS I.be only country with l:bc 
p<)l..er and lhc Influence to lead the world Into a mas5l\'C cn.-tron
mental and economlc cleanup. So far. wc.,,i: left u to I.be "cxpcrtti,· 
and you can see the mess they've made. ~·'ve left us 575.000 
lOXlc waste Sites to be deaned up 1n the USA alone.· 

'To FDR's Four Freedoms we must add lbe freedom to ha\-e 
dean alr. clean water. vital food. and lbe Clgllt lO pa.ss on ID <>ur 
cbJldren a world thal's flt to 11\'e In. This earth can suppon a lol 
more people. \\1th a lllllc bll of Intel~. we c:an auppon them 
all In a way wc'\'C never lleC!ll before There's g1aCla.l till thal.'s thirty 
ID ftfty feet thlclt In Nonh and South Dakota; "'"'C can grtnd 1t up 
and l1lO\'e It lntD Iowa. llltnots. Kansas. Nebraska. Colorado. Texas 
and Wyoming for \ital son and vtllll crops. Mcanwhllc. until "'"'C 
gow more hcaltby food. the algae can b1'1ng us all lbe elements 
we lack.mr a n!\'ftalU.cd. endurtng health. The blue-~ algae 1s 
a g1ft: from heaven. Bul It may be the last •""C get If "-"'C don't shape 
up. We can talk about the ruwtc, and vtsuall.ze the future. bul If 
we want that foture we must acL • 

Chaplet 19 

PURIFIED WITH FIRE 

II took the Chernobyl disaJ,tcr to arouse 
the Soviets to some actlon. belated. and far from what WM Da!dcd. 
1n the rest or Europe. alarm at the fallout con.'lequences mmncn
tanty took people's minds, confu~ and bdplcss. off the prob
lem of their dytng ttecs. 

Not so 1n Amel1ca. where the pll'lglle was spreadtng. Satellite 
pllotllS-taken ftvc hundred mUrs above the eartll-mrea.led pan
oramlC shots of mountains dotted with dead and dy1ng trees. These 
wt:re supplemented by r.arth based clo~ups ofycllowtng needles 
and lifeless branches. To struggle with lhe problem. an :tntcma· 
Uona! ftve -day conference was convened at the end of October. 
1987, Oil I.he shores ofl.a.ke Champlain, In lhe lhrcalcned Green 
.MountaJn Slate's city of Burlington Fonnally cnUtled Tue Ef 
t'ccts of Almospherlc Pollution an Spruce and Fir Trees In the 
Eastern United States and the Fedc:ral ~ubllc of Gamany, • the 
confermcc brought together a large number of forestry cxpens 
and other scicntlst.s from both counU1es who were studying the 
bea1th of trees from space, or tbc candluon of their roots ln the 
SOD. and ~else In between. 

lbr general COnseJlSUS admitted. as It bad for neuly a decade. 
that Amcrtcan and German U'Cts were rapidly ~ ror a scI1es 
of 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 tn a sunu:wuy llrtlcle, was a.bout the exttn1 of the 
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lt took Dr. Vlktor K°'1ia. director of the u.s.s. R. Acadcmv of 
Sd=ccs lnstlrutc of Soll Science. LO tum attcntlOn away from 
what he coasldcred more than an amp.Jc diacusslon of the Indus 
U1al polluUon of the atmospbtte to a potenllally more lnuaotablc 
problem; the lnU'Oductlon of bca.ltb-lhrcatcnlng lleary meta.ls. 
sucll u lead. mercury. n1drn•nm aluminum. aneoJc. and sele
ntum Into the soil. and thence Into the fOOd cllaJn. a process Ile 
feared might be lrTewrslblc. 

But a surprise was In the air. As If In answer LO &Orne unl\'ClS31 

l'llnf!<d willa flrT 215 
tl)C(e ca.roe a message from the subconttnent of lndla. 

~l by a Hindu Yogi. that the process wa.s not lm:Ycrslble. 
bl"' ,omelhlng could be done tollgln the planers polluting plague. 
~11U!.1n BaltlmOrc. all tbeway from a small nillroad town south 

caJcUU.a. be cla1med ID llavc been specially sent by lllgJler au ;,,,tv with a surefire method for cleaning up the aimospherc, 
uitng health LO foresis. and bdng1ng back to l.be1T verdant 
~ llockll of happlly sJngtng birds. 
~ menage. be !Nlld. was from a vwerable sage respon51ble 

IOI' r1:1nuoduc1ng LO lhJs planet the ancient purifying wbdom of 
lbC vtdall. Parma Sadguru S~ Gajanan Maharaj, said to be a 
J(Alkl Avat.ar-<>r "asoended maater." who needs not return for 
anul.ber Ufe to this wen of pollution, but dots so for some higher 
Ideal-come to preSldc over the destructton of poUuUon on our 
pian .. 1. Kallcl being polluUon. 

His messenger. a young Yogi named Vasant V. Paranjpe. born 
1n Lbc old Br1tWl stronghold ofl'oona. southeast of Bombay. bav 
but r1d bttnself. In the manner of the Gautama. of all his pos.ses
s:ons. an1ved In New Yorktn 1972 wit.bout a penny. In tbe ~at. 
cttv vasant wallred the scrcets unt11 people spontaneously olrcrcd 
h!m a ,1Sd, a green card. money, wbateVer be mlgbt need t:o set 
hbnxlf up. Dcc1lnlng all favors. be lnststed he bad a mission to 
pvi>rm and that dcsUny would guldc blm. ll did. ftrst to Jobn 
HoplrJns. then to Washington. D.C .. where the rector of St. 
Stephcn·s Episcopal Chun:h. Father Wllllam A. Wendt. lhe first 
pnesl to promote the Otd!natlon of women. took Vasant under his 
protcctlon and bclped blm gel started w1th his mission. lie was lo 
!>pread the ancimt science of Agnlbotra with methods eveJY bit 
as astonl&hlngas those of Steiner's "splr1tual !ldence: 
~ the key Ingredient turns out to be cow dung. rallllng the 

question of whether the J llndus may not all along ba'-e had some 
cogent and highly beneJldal reason for iendlng their cattle as 
they do. ~ them to wander unmolested through col.Dltry 
Jane ilnd cltv street. 

1bls ttme 't11e dried dung Js pla£ed In an tm'Crted copper pyra
Ulld, the size of a monk's begging bowl. stepped llk.c a ziggurat. 
along with a &pOODful of g)ltt. a handful of rtce, and a plneb of 
redolent sandalwood. This strange: assortment IS set ablaze-to 
tbe accompantmcru of a mantra chanted tn Samla1t-u cutllng 
pead-gnay smoke nscs from lapping red-and blue flames to pu· 
dfy. or ao Ila devotees claim. the .surmundlng atmospbcrc. mi
raculously Increasing the quantlly and quality or fruits and \"eg
rtables grown In I.he en:a. Agn11n Sanskrlt means ·flrc: and hom1 
· ihe at'l of purification.· 

In a buUcling on n farm on the outskirt& or BaltlmOtc the first 
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dt"Voc~ In i.h1s country of the exotic practice have kl:pL an 
Agnlhotra 8re allve for years. During all that time a dedicated 
BaJrc of lndl\'1duals ha\'C taken lums reeltlng an unlnlemJptcd 
mantra. around the clock. day and nlgbt. summer and winter. To 
sat1Sfy our own curiosity we traveled lo Baltlmorc. and at dawn of 
wbal was ro become a brf&btsunnyday In May of 1987. saLcross
leyged In a small bUlld1ng on a bUlskle jus1 beyond lhe beltway, 
barely 6!ty feet Crom wbere the unlntcnupted mantra was being 
dutifully but cheerfully rcdted by lts cba!n-ftdng dC\'OteeS. We 
were ro witness a pl't\'ate Agnl.boua orrcmony perfonned by a 
man wtlh Middle Eastern features and a Lhlck blactt mUStacile 
who sat m a yoga posll.lon lildng an ln''Crted <lOJIPCr pyramid 
Beside him 6lOOd a gallon jar tbaL must ha\-e once held mayon
naJsc, now half full ot translucent ghee. a round blScutt dn 1Ul.cd 
wllh drted c:cw dWIJL and a tall tea box contalnlrig special b;umra 1; 
rttt. \\1th these unllUly 111gre<lknts. the yogi inJJafcd his fire In 
the pyrnmld. blftldn& up Lhc c•ow dung. pow1ng on I.he gbce, 
and scatiertng In the rice. As blue· red flames <lane«! up from the 
opalescent copper. and pale gray smoke rose IOWatd the black
clU.'d cemng. he Intoned a Sllnskrtt mantra by means of which.be 
hoped to Inject Into the atmosphere sufficient nwrlerus and fra
grance to stimulate planJ.S and ne1ghbors to gl'O\'° happily tagelher. 

In the treCS out..ide. a Ooc-k of blrcls was already warn.ling a 
cheerful momln8 chorus. Aceordtng to our guide, Noni Ford. a 
young acolyte wUh prettily beaded hair. the 8re must be Ill prc
('.ISCJy at sunrtse and sunsd when certain wccgtesrtsc out of the 
earth with a quln\e!18Cnl1al 80Und audible to developed l1Cl'Ule5. 

To establish the cxncL moment of boU1 dawn and duak. anywhere 
In thls country. the- da'OlC'CS have computerized the 1oca:llon of 
a-cry Llny hamlet In the United States. and can produce a com· 
putl',r prlnl.(lut at a moment's notice. 

Later. In I.be main hOUlle, the owner of tile fann, Jobn T. Brown. 
a~ fellow of forty. father of two 1eenagerajuslon lheJrway ro 
school. explained bQ\\• he had gotten Into AgnUtotra after years as 
a member of a group lhal foUows the umchtngs of I.he famous 
lndJan yogi, Paramahruisa Yogananda. whose auloblograpby ls a 
classlc tn the gen.re. 

Our main objecU\'C, saJd Bro\>TI, was not to create any fmmal 
organlzaUOn. -~pie !!Imply began lO show up. oul of the blue. 
and tbr messav. spread by word of mouth. 11lCt'C was no public
ity. no pl"05dyU2lng Va.sant's ~ was simple enough: Be 
hap~ Be happy here and now. And practice Agnlbotra to clean 
up the planet.. 

Brown :5llllled as lf Indeed he were a happy man. com.otnttd 
that a soluUon to I.he toxins had been IOund.. tbcn be daborau:d: 
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\_,, \ l'lnUJjr lht Hindu - wc.cn!)>' lnm Ulradu-. -Slldplnl 
~ ~ l>WwnJ f"'rlnnt*'lt tho~~ l'l'l'CUJOl1)' In ourw..t 
\'lrg!lllll kitcbm. llr lo lxt"""C...., dung. ~· 11ff. ont! hn1- .. ,..., In on tmm<d 
~. P'bvi.. by Don•~ 

·Gradua.lly the pracuce spread througboul the Balttmore area 
unw now I.here a.re hundreds or fam!Ues Involved tn the regular 
burning of dung. rice and gh.ec In copper pots. To spn:ad the 
message. YasanL has traveled during the lasl few years all over 
the country. and a.II through South Amerlea. Asia. Europe • .and 
Africa. ~t1t1oncrs of Agnlhotrn are everywhere. especially tn 
S1JCh unpleasant and far Oung former dictatorships as Chile and 
Poland. lo one place ln the Andes. Coclllguas. In the Elqul Valley 
of Cblle, an Agnlhotra 8re waa started eight years ago by a little 
oldwmnan under a thatched roof beside an ancient prc-hlea walL 
Now hundreds of people ~gate there dally. lbanks lo Lhc 
tnonnous suceess local farmers~ had raJstng tbclr crops with 
~tra ash. or 'miracle-dust' as they've come to call IL· 

Noni F'onl showed us oul Into I.be i:ardcn. -You should see our 
COrn and pata~. 1belr color and Ul.5te are remarliable. Last 
Yt:arwe bad raspberrtes rtg)\L up lnto the frost. And. dcspl1e tbe 
drougbi and Ole fteeu5 . we had "''Onderful pears. applrs. and 
~aches: 

"Jmt smd1 that air!" said Brown. ·1..a51 ycaJ" we tr1ed to get 
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gO\~t people to l'Qmc oul and tcsl H But they said: •J! you,. 
air IS bad we will come. If )'Our air IS good. why i;hould we bathe.I?"' 

Brown cxplalned I.bat up unUJ the pre-1ous year he bad had a 
bustness with aboul a 9COre of <'lllploycct1. whom he oould feed 
from tbe thrtt acres of land they cul.U•ate. He pointed to so~ 
trays of what looked Ukc C(JV;· dung drying In the sun. "We soak 
our ~s In cow's urtne f.or 1'1.v hours. then coat them With cow 
dung and lay I.hem out to dry Then we plaru I.hem In rows In the 
ground with Agn1botra ash and say a mantra. The ash seems io 
stabl.llzc the amount oC a1trogt"n and potassium In the sou. And a 
chemist In Coklrado who "'vr1c$ for the U.S. go..=i bas i>UJld 
lrotU TCpeatcd sou tests thal the a.sh greatly tncrcases the solubO
lty of phosphorus •• 

Brown dcsc:rlbed I.be Vedic technique of Vajnya. a p10t'CSS of 
pw11lcatlan of the atmosphere through the agency of ftre. Vajnya 
IS tuned to t1tyUuns of natu~. to radla.Uonal cfTCCl.S. and 10 astro
oom!cal camblnat.lons. -..'ajnya. • said Brown. "lnjectS mm:tents 
tnm the annosphcn: and neutralizes thclr cJicct at a subtlele\"Cl 
Nothing ls destroyed, only changed. A powerful change takes place 
In~ prancr-thc ltfc energy that pulsates thtougb us and 
conntt'IS us with the oosm09-Cl'Callng a hcaJlng cft'ea on body 
and mlnd. It also leads to a better absQrpUon of the suns rays by 
the water ~s of the planet. Fire produces out of a normal 
st.arc of matter an Ideal state. which alloM> energy transfnnna· 
tion ai a different Jewel. Burst.s of energy emanate from the 
Agnlhotrn copper pyramid. depc:ndlng on the phase o! the moon 
and the posltlOn or U1C earth tn rclatlon to the sun.· 

As Wl' looked In through the door o! the small unprepossessing 
cinderblock buUdtng In which lhc unlnlm'rupted mantra was be
ing sounded, Brown elaborated: "Cla.Lrvoyants say a strange phe
nomenon OC'CW'S when plant.s arc /VO'llll In an Agnlbotta anno
spbue. An aura-type Oeld of energy ls gc~ncrated from the plant 
and persists around It while the ocrcmony ts being performed in 
Its proxlmlly. This enables lhc pl.ant ID mlllntatn mrudmumgrowth 
and ytcld la'Cls. l( }'QU breathe Ill that !JlllOke. It quickly goes Into 
the bloodstream via the lungs and bas an excellent effect nn the 
drrulatory system.. 

The main objeet of I.be cxerc:l8C. acoon:ll.ng to Brown. l5 to heal 
andltnpro\1! the land rat.her than pollute and destroyttwUhcbcml· 
cal poisons and lhol.lgh Uess fanning pracUccs. ·we grow supc· 
nor crops ....-ttbout the UllC oI chcmlCal fcrt1llttrs. pesticides. oT 
hc:blcldcs. By spl'l'8d1ngAgnlbotra ash over the !IOU before Wllng 
we mala: the llttd5 more d•sease and pest resistant. Under pol
lutttl oondlllons, elcmenus or the earth begln to change. Agnlhntra 
ts aproocss ~the molecularoomponems arc reconstructed. 

Purifinl W1lb htt 2~ 
WU}•aul IL unlmown clements begin movtng Into the lnlctspherc, 
tU~ ofl' a chain reaction of dlaastera. Soll In many places be

.,t unable 10 support pla.nts. Trees die for unknown reasons. c:;:" dJsllppear. not bccaWIC they arc cut: they are choked w 
~th due to the ladt of nutritional content In &Jr and soil. Clouds 

10 
alllJ1Y parlb of the world an: 9«ded with hydrocaJbons and 

othel' ll)XinS. Bal1um and cadmium become catalysts and ca11SC 

8 
~ In the genet.k: slructun! of man. Fissures tn the atmo

' bett cause seepage of radiation. A change In 1hc nuclear struc,::rc tn plants due to pollution makes It Impossible lior h•nnans to 
extfllC1 nutrients nccessaJy to survtve. unless ptant.s arc grown 
in an ;,gnlhotra atmOsphere. Plan!.$ are starvtng. and the nw::d
uonal value of edJble plants dccrealles. aa does the mcdlclnal po
tC!lCY of plants The amount of chlorophyll the plant ts able to 
produce 15 bnpcclcd by the conccntraUon of poUullOJl tn .Jndns.. 
IJ13l arras Dl!!eased soO transmits cancer to domestic animals 
cspeclall)' pigs. The meat humans consume will be dangerous to 
eat. All forms or ml blooded animals used for food are beginning 
to cause = on a \'CJ)' large 9Cllle. • 

Al which paint the "messenget" himself made his appearance, 
a quiet. peaceful man. wtth powei ful dark ~s. the gray beard of 
a prophet . and the melllJluous tones of lhc subcontlnmi. He said 
he had jµst. rcrumed from lhc li:ngeblrge mountains ln Saxony at 
!be ~-East German border. ~ he had reoommcndcd build
ing platforms tn the devastated forest on which to practlcc 
Agnlhotra to encourage newly planted trees. We had caught blin, 
be 'la.Id with a smne. on his way to Chile and lhcn Bollv1a. where 
he was tnvtted lo start eomc Homa farms. Homa. he cxpla1ned, 
was Sanskrtt for the analent science of growing plants based on 
the rhythms of natlll'C-5unr1sc. full moon. no moon. equinox. 
solstice. e1c .. all with a pyramJd of f\re. Ill Germany. be added. 
-~ral thousand ramllies were pmcllclng Agnlbotra. but the fed· 
cral authorities had taken Issue with the ashes being used me
dlclnalty; so he bad moved on lO Poland. where the ash was 
gJ-retcd, as Jn Chile. as a miracle performer-. 

\'asanl said lhc Sov!et go .. emment had put pressure on sclen· 
llSlS and the medlcal profession to find aomc soluUon to the prob
lem of radiation. But althougll more people near Chernobyl con
tlnued to get sores on their bodies. the Sovlt:ta would not use the 
Agnihotm dust. waJUng for Its c!Tccts to be proven by sdcncc. "A 
pity." said Va.san1. ·11 can do no harm After all It IS notblng but 
tow manure, ghec. and rlee. Wb)· not give the poor people a 
Chancer 

Wttb a gJ'll.\~ ~ he "''al'TlCd that c:hlldrcn tn E~rope wW 
Sla:rt t0 get cancer-. the ftrst symptoms being dlan'tlea. acrually a 
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dehydra:tlon of the bowels And he was afraid that people In ~ 
United States IMng near radloactlvc 90urcea would be dt!Velop 
Ing sores. Ke warned lbat polluuoo leads to hybddlz:aUon or 1n 
sects. wblch become Immune lo lnsect.lddes. and tbal In a $hon 
Ume we may be hcartnit or giant man~aung ants being ad<kd to 
the problems of South Afrt.ca 

lhat bJs prophecies may not be as farfetch.ed as they SOUild 
\\'as Indicated by bis forcldllng lle\'tnll months before dead and 
dying dolphins surfaced alonit lhe At.lantlc Coa5t and seals "'~ 
found mystmousiy d)-tni: In lbe North Sea olf Bnwn. tba.l large 
shoals of ftsb would be dying as a result of polluUon In the nceans. 

\"Uant explalncd that In lhe language oC the Vedas when pollu 
tlon goes beyond a certain 11mlt there comes a cbangc Jn the 
nuclear srrucrure or plants. and ~ become Wllb. for human 
dlgestkm. He considers Agnlboua lbe only solutJoo. and tUs bis 
hope that ctuuns of AgnlbolJ'8 CCOIB'S v.ill spread around tbr 
United Srates IUld then around Lbc: ~ He cJa1011!. lt Will e"'21 

belp sol\-e lbe problem of the CROoe hole de\-eloplng ova Antarc
tiea. a potenllally serious danger to the planet. 

"'Ibc United Slates.· said \ 'a.sant. •15 a blt'SSCd countty. and 11 
15 the ~ .. 1u that from Ulla country the ... 1101c pJa.oct should 
be saved. But we nc:ed In each state a place where we can show 
how Agnlhoua wwk.s. and where clean produce can be grown 
abundantly In a 5ll1all area. which becomes a place of heaun& 
with just the use or a slngl~ Simple mantra. Whc:n we hear of 
anyone lnttteSred lo pracUC!ng"8Jllhotra wcCOJUildcr ttourduty 
to go to them. at our own expense. and leach them how to do tt. 
Their only lnvcsanmt. apart from a little cow manure. some gl:lee 
(easily 1nade from butler). and some basmaU r1cc:. Is a copper 
pyramid , whlcll costa a mere 810-il small Jnv~t.ment to help 
clean up ihe planet. and at lh<' srune Ume grow lwidous. healthy 
crops. It has been easier for us to Start wtlh organic fatmcrs: tbey 
are more open. and they have already taken lhc Orst step by get
ting r1d of pollutan111 on !heir land. El'Cn If you get only the same 
yield. we ldJ the others. you don"t ha\'e to spend money on fertll
Jzers. pesUdclcs. and hctbk:ldcs. Your land and water are safe. 
And the Wtc. texture. and quality of your produce Will be su
perb. -

Mkcd what be oonslden:d to be lbc IOnnatJ,-e fon:clnAgnlhotra. 
Vasanl replll:d ..-!lhoutamomcnfs bcsttaoon: "Sound. If you test 
AgnJbot.ra wU.h an oSCllJoscx>pe. you will hear a speda.1.sound oom
lng from lbc Ore. It Is a aound that bca.ls. All lbc other p1'_vstcaJ 
lhlnp arc there. nutt!ents. \1t:a.mlns. minerals: but lhc key Is lhc 
sound. If you BJT subtle enough. you can dctectll. Fire produces 
sound. but ll also reacu to sound. If you Sing special ,ofbralions 
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.,tillc !.he Dre burns In lhe pyramid there Is a resonance effect. 
,u>CSent sdentt states that It lnv1(ll>tlltcs the ~ of plants and 
~ t11creproductlvt cycle Resonance plays a \'Ital pan Inna
tut"· We have to COllSlder a healJn& molecular spectrum far be
"°"d the Infrared. Indeed beyond lhc whole elccttumagnetlC spec-

~ : parttng shot, Vasant recommended 10 us t.hc use of 
wuooaa as a means of r1ddlog one·s property of pests. Present
~ us wtth a couple of compllmentaiy copper pyramJds. be cn
JolllCd us to help cleaT lbe polluUoo In our 1especttve a.re.as. and 

111 the same ttmc r1d OUJ"9Cl\-cs of unwanted mice or roaches In 
tJJe ccnar. 

•Just sprtnkle ~otra dust wherever you see an Jn!estatlon. • 
be s;iJd with a smile as benign as ti was clearly hrartfdt.. "and 
you11 be surpr1Sed how quJckly It clears up. It doesn't kill lhc 
~It s1mp1y dm-cs them orr.-

As we drove off, d19cusslng these strange events, we were struck 
bv the number of s!mUar1UCS between Steiner's "Splrttual Sei
m· and lbc practJecs or the devotees of .Agnlbotra. Including 
tbctr common use of cow dung and l.bclr sUnllar u:mcdy for ln
se-ci.. 

Fram Europe we recelvt:d rcporui of groups of 5c1cnlJSts Jn 
Rol.1nj. Yugosla\1a, cqiertmentlng to establls.llJuSl whalAgnlhoaa 
does. and how. Their lntel"C$1 had been aroused by lhe dlscO\-ery 
that a:lkr they had burned lhe required Jngrcdlcnts In the copper 
Pl7f3lJl1d l.bC1r ln$truments Called 10 pick up radioactivity In the 
bnmcdlate area. an anomaly since the Chernobyl disaster. wbicll 
lmldlal.ffi. along wtth large parts or Europe. even lhctr small 
.Ad.rtat!cscaporton the lsb1.1ll penlnSula In the pflMnceofcroatJa. 
lbe Yugoslavs also learned that groups or subconUnenl lndlans 
IMng wtibJn the borderlands of the Soviet UUlon who used dried 
CDW dung to seal lhctr h u ls had remeJned unatfc:ci.ed by the ra
dloacth•e contamination. lntr1gued by lhe5e mysten.ous develoj>
lllents. lbe Soviets bad lm1tcd oneoflhe Yugoslav scientlStS. Mato 
~- a biochemist. to Yi!tlt lhe Soviet Uo.IOn lo drmonsttate 
Utt method of ~tra In the hope lha.l lt could be of value tolls 
c:ttizens. 

To check out lh1s cur10us data. and lbe amaz!ng parallel be
nwcen Homa fa:nmng and S1eillet's bJodynamk: fanning. we trav
rlicd 10 Ravtnj. lhe former Italian town oi Rovlgno. a cbarmJng 
Mrlauc seaside communltv with whitewashed tile- roofed houses 
bunched together on a un.v· oval pc:ntn5'1la Jutilng from the lsUlan 
coast. sunnounted by a tall white steeple. Its cypTCS9Cs and ole· 
anders ~ of lhc Monterey pc:nlmula of Callfornla.. 

' 1ato Modr1c. a stoeky welterweight to his late ftftlcs. wtth a 
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bToad. 6t.rong face and ptcn:lng eyes. nn open tn clectrollla&· 
ncue fields. dowsing. and geopathogensc zones. Uves with his Wife. 
Mana. a pct.lie dark woman wclgh1ng only ninety pounds. In a 
small duplex O\"Cl"look1ng the barbor 

0.Ctt a supper of gnottbf and roast chicken lhlghs. Modr1c. 
who speaks English rcmartcably .. -cu. and Oerman and llaltan 
fluently. says he bocame lm"Ol\'Cd In tbeAgnlhoua pbcnommo

11 
lbtougb bJs Interest In pyramid energy. or """-'CS from shapes • 
along with such allied subjca.s &s what Ille f'rcncll call rr.ufuthes~ 
Trained In physics. he was parttcularly eurlous abouL the role of 
lhe spcdaJ \."e$SCI made of copper (or gold) and Its spcdfie Ziggurat 
shape. a form related to the horn antennas used ln bJgb frequency 
tran$1'1llSS10ns. What high fralnency. be wondered. might be be 
Ing an1 pUllcd and broadcast by sucb an antenna to Alfcct the 
human aura. Its nadis. chak:ras. or Its kunda11n1? That U1e ash 
could produce dlslnfecta.nt.. anttcoagulam. and USsue·contract 
IIU! efTectS on llvtng maw:• be said was Wt'U csta.blJshed. And he 
said he bclle\'Cd Vasant when be clalmed the ash had pcstlddaJ 
and fungJetdal properties and that It might u!Umately soh-e the 
problem of mincraJ dcftc1enc1es. ft remained to be cst.ablJ.shed 
what trace clements were 1n the ash. rescan:b lnro which llll3S 
going on In such disparate places as the former Yugoslavia.. Ger
many. and New Mexico. 

Modr1C explalned that he bclJCV1:d be was dca.ltng wWl a com
plex that could porenttaDy affect the "'"hole envtronmcnt. coun
tering lbe toxins of modem •cctinolo~· developed 0\-er Ille la.st 
ccntwy by the Industrial revolution. and lbat the process mlght 
have enormous lmpUcat:lons for our v~ exlsttncc. 

lie added that he belleves that .l\gnlhotTa ccremonlei; performed 
et vartous spcdftcai1y spaced points on earth. l( don.e exactly at 
sunrtsc and sunset. could affect an energy assoctn:tcd with lhe 
earth. one such as described by both Steiner and Retch. the en
hancement of wb!ch '11."0uld ha•-e a healing effect on the envlrnn
men t. dllllcult as IL might be to understand or prove tn terms of 
modern science. 

He cxplalned that 1n bis conception the Agnlhotra CCRJDOny 
was encrgctlcally quite. oomple.x.. lnvolvtng at least lhree. e.r=getic 
aspeclS. OT ftcld pbmomc:na having lO do wll.b l.bc ftrc and the. 
ash.. with radiation of an nn<fdlncd. nature. and wtlh ESP. or 
psycblsm. He said tbaL a lot of rese.arcl1 was needed oo lift the 
subject from Lhe purely speculalh-e. there being at play bJopbysl
cal and blOCbcmJcal ln~tlons. and th.at much ume and money 
for reaca.reh might be •cquired. ·we belJevc we ca.n establish the 
ract or an elcctromognedc radiatkln durtng the ecrcmony. • be 
e.l.aboratcd. "But we are ln anarea beyond what CQnvenuonal set· 
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~crs rational. Into an area of lnformaUonal uansfer 
~ 1~ 1n1cnnolccular and tnteralomlc processes mediated by 
ui:v101c1 photons. It ls log1cal to conclude that somr kind or 
~ mechanlsni IS bctng ru:1n-a1cd which can be translated 
~mc~llnlred roconcretctnfonnatlon sys1Cllll> that 

11110 as \.et unknown. but conm:cted t0 systems of n::sonancc. We 
Ill' bl an atta where It ls not easy tO pron auythlng,. A lot ol"work 
~be necessary. and Jt will depend upon I.be coopcrauon of very 
tl]llJ1)' people .• 

Ills ttmarks reminded us ar I.Dy KoUsla>. working foT tblny 
vear.i almost alone. to re\"eal some of nature's secrets ln The Agrl· 
·pdtW't' qf'Tornorrow. most of whleh WCJ"C Ignored for years 

sut Communist Yugoslavia. tn which nowhere could a Xerox 
copy be made of anything unless 11 was llrsL 1nspcded and ap
proved wllh an official stamp. was not coodudVe to the required 
ellon. Though the Serbs an: remarlmblc people. with no false 
poW.es!<P. tough gucn1lla fighters who held down thirty-five to 
fortv Nazi dMsions throughout tbe war- thereby eonlr1bullngto 
the "satety of MOllCOW from H.lfler's Barbarossa attack-they now 
do not ~en ha~ enough money for I.be upkeep or Lhctr existing 
bul1dlngs Belgl'ade IS dilapidated. with a foul smelling ycJ.low· 
l!TilY amog hang)n& Ukc a shroud over the dty. the resull of bum· 
1ng !iOft lignite coals and other pollutantS. As ~odrlc lamented. 
the counuv cncs out for an Agnibotra cleansln3- Potentially one 
or the r1chest countr1Cs in Eastern E~. It is being ruined. so 
we were told. by the dogmatism or Marx"s heritage. wtlh what 
amounts to a strategy of terror pracUccd by the "leaders· of Its 
own people. 

Again the people were roarvelous. 1ncrcdibly cheerful and hos· 
pl.table despite their gloomy political and eoonomlc prospects: wt th 
food and gasollne pr1ccs doubllng as we an1vcd. I.he natl\-e s CV· 
CIV move restricted by the Inane regulations or II dellbetatcly ry
raMlcat btg brothco. Agnlhotra they said. li!ugblog. echoing the 
Yugosla"s. might be their only hope for cleansing not only I.he 
envtronmental annospbere. but the potWcal. Va.sanl. they sald. 
had Sttn 1n Poland a •d!ffettnt nation· prophesying for ll a re· 
nalssancc. with a~ future. 

'You c:an"t tmag1ne: said Lecll°s wife. l:lelena. "the dfect of the 
Al!nlhotta ceremony. Eren 1n a tlgbtly shut room. with no win
dows open. or air ctrcu.latlng. lhe air dur1ng and after the ccr· 
cmony becomes fresh and pure.· 

Ofllclally. Agnlhotra was broughI to Poland by Vasa.at In 197 J 
when be attended a symposium on psycbotronlcs organized by 
Lech. But to the Stefanskls. Agnl.botra has come mostly through 
their twl:nty· fOUT·ycor· old·daugblcr. Bogna. who studied the prac-
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Ucc ln lndla. along with Sanskrit. Hindi. and Bcnga1L ll\1ng tn 
I.he Agnlhotra center In Shiva.purl. and taking long bikes In ~ 
Hlmalaya5 nearly all the way to the Chtnesc bortler. 

Bogna &aid It '11.'<lS bani LO say how many people In Poland Wl!I'l: 
practldn8 lbe ceremony. eeveral thousand for sure. but that mos~ 
it Is done In the f'amlly. prtvately. She said then was no oonruCt 
with lhe catholic Church becam1e Agnlbotra IS not a rellglon. 
and anyone of any rcJJglon can perform lL A lot was being prae. 
tlccd In the Odansk area. near the BalUc Sea. so "dead" from 
pollu don It ts no longer ~bl.c lo 8'11.1m In ua once sparldiQg 
waters. The ash. she sald. was excclknt as a rem«!)• for CUIS and 
bru1scs. and a ruitural medicine when taken lntcmally. espcclally 
for cleartng up addlellon lO this or that or the other drug. 

To \'asant, the future of Ag)llhotra depends an bow ll IS vall
dared ln America. when be counts on 5Cl1ous research. Pat 
fhm~n suggested a pltyslcal exp~llon for the depolluttng 
clTecLaf lbe Agnihotra smoke. potnUnsi out thatilB colloidal mol
ecules of gbee and cow manure could cbelallngly attracl and grab 
pollutants ln the air. the way w;ucr IS purtftcd by being floccu
lated. The sclttd molecules. be added. as they ectilc an die growxf 
would alka1112' the soil; and If thev came Into contact 'II.1th a plant 
they would stick t0 the leaves &nd act u a Umc·rcl.ca.se foliar 
m u:rtent Physically. bcatuee of the ghee and Ule manure. the 
smoke would be dectrtcally cbar&cd Bul when asked what the 
metaphystcal properties of Agntbotra smoke might be. though be 
admitted theymustbe U1cre. hemerdyralBCdancycbrow. prom
tslng t0 pursue the matter further. 

Chaplet 20 

TUNING IN TO NATURE 

Rudolf Stctncr'a recipe far getting J'kl of 
mice was C\'Cl'Y bit as exotic as that of the Agnlhotra devotees. 
Catch a Cal.rlyyo1.1ng mol.ISC. said Stclncr. al a time when Venus Is 
tn the !Jlgn of Scorplo. skin II. and bum the skin. The mouse 
must be a 6eld mouse If you wish to Affect a 6cld, and the moon's 
lniluence must be wpported by that of Venus, because the anJ 
ma! kingdom. according to anthroposophlcal acleoce, conSBVCS 
~moon lnJluerMle even when It ts not full moon. In Stctnet's 
words: -aie animal camcs the force of the full moon within fl. 
cotl5Cl'VCs ll. and so emanelpatea It.self from the limitations of 
tJmc.• 

tits tnstrucuons are to carefully collect the ash and other con
SUIUent!! that rc1natn from the bum.Ing. "Take this peppei and 
5prinkJc ft over your Jlclds at the high Juncuoo o!Venus and Scor· 
?lo. Thfica.flcr lhe mJCe will avoid the Oclda because: 1n wbat Is 
destroyed by .llrc. the corresponding negauvc force ta pitted against 
I.be r eproductt,-c power of lhe Oeld mou!IC."' 

To be dd of nematodes, Stetner rccommcnded b1J.11llng the~ 

Ki>lfalg, tcll$ • ..,.,..,,.. • ......, ahnul ""'ar.1 cqicrlwm& W1lb jp."l.l1lla rid al mkr. 
"\\'o bq,oJut by brttdl.,g a huJI< riu1ub<r al •1111• mk'• In order to mny 111.11 o.br 
!!..__ Lt upa-11 durtn;; th< ....,.....,,laol. al Vn""' ~ -cwtttl<Ppt ID 
- ._. n>mT<I "1th Wft --11111 a oq...,.,•""""' F...-h ~ C'OllUllO<d • 
~ - lmlll• ..,.,.,... n.. ""'"' lwiolf' lnr th<- nqc:rtrnr:m - Bat'd for four 

cSock Jn lb< an- o( \Ir ........... dig' ahM _,,.._, v.-. I 1a111bul tM 
""""""17ocb<rbaor, llndlound ......,,,h!n«ln .._ldc unkr 111 t-Qa'doclt_. 

m 
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lnSecl. not Just Ute skin. This, be said, had t0 be done when lhc 
sun Is tn the Sign of Taurus. or predscly opposlie the constella 
l10n tn whlcb Venus bas to be wbm one prepares tl~ mouse-skin 
pepper. In effect. says St.etnec. tbe1nscct war-Id ts connected 11.1th 
the foius that t\'Oh'C when thr sun IS passing throul\h Aquartus. 
~.Aries. and Oem1nJ. and tl:u:n on IO Cancer. "In Cancer ~ 
foitt appears quite {cdlly. and It Is feeble lUlilJ.D when you come 
IO Aquarius. It IS while passing through lbese regJons lbat the 
sun rays out the forces which rdatc to the ln5ect world. If you 
thus prepare your ln8ecl pepper. once again :vou can spread It 
over tile beet fl.elds and the nematodes will by and by grow faint
a faintness you will certalnl}· find ''U'J cffccu,·e after the fourth 
year. By that t.ln1e the nematode can no langcr Uvc. It shuns Ufe If 
It ball tO U\'C It In earth thus pcppcced." 

Koltsko cxplalns that the ash of the burnt insect radlale& Into 
tl1e surrounding eoU. and that the Jnscct docs not Ukc to l.lvc lu 
an area "whence there streams nut the counlCl' force to Its own 
Ufc force, Its power or reproducdan. • 

That Insects attack only weak and dying plants bas. by now. 
bcco~ a truism. thanks t0 the cfforui of Howard. Albrecht. 
WaltCT'S, and a whole train of agdculrural cxpcns. ~ 11."0uld like 
ro know. ~.just how the cn:atures g;i.tn the truormatlao. 
bow they know Just where t0 go and whBl. wblch plant is Side 
and whld1 Is well. 

Now. thanks to the efforts of an cntOOIOlogist Wlih a special 
undcrsr.andmg or the mysteries of radio antennas and of Infrared 
radiation. what once ap~ as necromancy can be reduced to 
5denee. 

In the course of a uretune or tnvesugatlng the habits and hllbt· 
lats of ln1;ects, Or. PhUUp S. canahan. professor of entomology al 
lhe University of l"lortda In Gal.nesvllle, and a senior entomologist 
With the USDA. has disoo.-ered that Insects are well aware of wbal 
goes on around lbcm because they oommWU<'.ate on the Infrared 
band of the electromagnetic spectrum prcdsely as we communl· 
calc 'II.1th radar. nucrowa~. o.- radio. U5lng a vartety of antennas. 
as 90phlstJcatee1 as any designed byman. Wlm mcse delicate and 
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bJghly scns111vc Instruments. and the use of Infrared l.fg)u. I.bey 
esn clectnmlcally smcJJ out- at quite a distance-meal or mate. 
Ol:wcrsely. by the same tn.frared. iJ1ey can be lured to a dtsma• 
death. 

Most mysti:nous of the known clectromagneUC wa\'Clengths. 
I.he tnf'raml. only ~ In 1865 by the English astronomer 
Sir WIJl1am Herschel. have remained unfathomable until \'ely re· 
a:ntly: there was no lnstrumcnt \\1.th which to tune to them. A 
mite tonger than me longest rays of llgbt visfble to humans. lbey 
CO\'Cr all or seventeen octaves. sixteen more than VISlblc llgbt. a 
1mu of some two mW.Ion f'requenC!Cs. largely lncogntta. 

Herschel happened on them when heplaced the mercury· Bl.led 
bulb of a mennometer ag;.IMt a colored prism. and was ast.on· 
!shed to ftnd that although yellow was brlghtesi. red was hottest. 
H1s astonishment Increased when hemc:r.ed the mermomcter past 
~ vtstblc red to an Invisible areajUSt beyond tt. whlCh produced 
DOthlng his eyoes could see. Then:. the thermometer recorded an 
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C'\'m higher temperature: and the emitted rays. called by H~bcl 
·1m1slblc llgl1t. • came. after more I.ban a quarter ccntwy of con 
tro\'m!Y, to be called llifmred mdtatton. 

Many or the propcrtlt!s In this band arr st1ll so lnacccsalble-as 
Pat Flanagan •-as to find In !be case or Paul Doblel's expenmrms 
In which radlatkm was ,.,,,ttrrd from agtm~ water- It came to 
be called the X band. Yet this all-~ ba.nd off'requcndcs ls 
the one most l1nkcd tO Uk. Wllhln Its amble. life bubbles up as If 
from a spring: life docs nor rcqu1rc visible Ugltt. only lnfram:I, 
which acoourus for~ 1n ~ and the sea's abyss that 
ha\i: never seen the llgbt of day. 

On the ouL .. klrui or lbc tOW11 of Wlchlta. we came across PbJJ 
Callahan In a sct:Ung as exotic as tr was unlikely. f"rom the tlaJ.. 
geometdc:ally sectioned ptalt1e land or Kansas there rose bcf~ 
us the Great Pyramid of Gl:za.. Jn repllca. as sparklJ.og wb1tc as the 
ortgjnal must ba'i: appeared se>-eral thousand years ego. Beside 
It. Ukc an excrescence on a lunar landscape. ct,gllt gcodcuc domes 
of the Buckmlnster Fuller design burgeoned Crom a man-made 
knoll. 

1ltls st.range complex. a cemu for hoUsUc mcdlClnc and rc
scarcb. funded by Olhi: W. Ganey. widow o! oU-Md-wbcat mU
llonaJrc R.H. Oani:y. was the bralncblld of psychlamst Or. HUS)l 
D. Riordan. Tbe pyramid. as we tnspected It. Sixty by Sixty feet at 
the base. and lhlrty-Dlne feet high. devoid or~ wltlng. plumb
ing,. or mecbanJcal equipment above the Door IC\-el. IS used so"'~ 
were Informed. for low-cnctID--rescarch. such as the body's cmls
slon of magneuc pulses. 

In an adjoining geodesic dome. l'hlJ Callahan. also an ~ 
on pyramids and obelisks. bad set up a laboratory 10 rnonlto.r lbc 
Infrared spectrum by means of a highly sopblsUt.aled lnstnm1enl 
known as a Fourl.er tnmsfonn IJffeared spec:tTOmcU'r Invented In 
Cambridge for spytng from satellites. the Instrument IS c:apable 
of plcidng up and Identifying Ur exhaust of mls511cs. or, If U5ed 
In a bomber. to ldcnttfy Infrared radlaUons &om bulkltngs, as 
wu done In lbc sneak.raid to target Qaddafi's Ubyan quarters. 

Moti: peacefully. CaDaban:ls uslngthe macblne to analyze lbc 
tnfrarul wavelengths broadcast by molecules of dUJercnt sub
SUUlOCS 1llc night sky.- says Callahan. "IS 6Ucd wllh wa:i:cs of 
clecu-omagneuc radiation. It ts also ftlled with vMd colors: red. 
blue. OJ'lUl#. and green. Crom thousands of star.1 uw lrradlate 
our atmosphere. Infrared colors. sn '-;uytng wavelengths. and ul
t:ravtolel colors emitted by cons•ellatk>as. arc rcllec:tcd from our 
own sun to the surface of the moon and down to earth. All these 
frequencies from cosmos, stars. sun. planets. and moon. manlpu
llllc molecul~ on earth. depending on the Incoming frequency 
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and the Sl2e and shape of the ~ antennas on !.he mo!· 
,,..u1es.· 

\\-1th thc:;e strictly lidentlJlc remartts .It was possible. a1 last. to 
,"lllldatc Patac:dsus and sec hew lran on earth could be affected 
bV il1t planet Mars. or tin by Jupiter. 
• Ca)lahan pointed lbtougb the picture window a1 an expanse of 
~bounded by some lealless cmtc..11wood n-ecs. muller· 
Ing. bill( question. hlllf statement: ·Are you aware that In such an 
acre of land tbcii: can be a.s matJY"lnsects as there are humans In 
Sonh and South Amertc:a combined? An Insect ts nothing but a 
!!tltellite covered with antennas, like a crulSc mtssUe, wtngtng 
t)uougJ1 a sea of electromagnetic wavelengths. At various umcs 
aunng the night. the gaseous molecules that compose our many 
ar;m05phedc layers a.re stimulated to glow at very low Intensities 
10 beautiful hues or red, green, near-lnfra:red. and ultravtolct. We 
canno1 sec these low· Intensity colorswtih our eyes. The cones of 
our retina. which work so well In bi:lgbl dayUgJ11. cut out at low 
tntenllltles or Ugbt. But the lnSecis see perfectly well with ultra· 
vlolrt. Ugltt. and they communicate with Infrared.· 

And communication on the 1nfrarcd and o!Mr clectromagn'!tlc 
~~ngths. we learned, does not swp with Insects. Cle-•e 
Back$ter. whose ~'Cdes about plant communlcatlon launcbcd 
The Sel:>-et Life of Plants. now shows that mlcrocoarnlc bacletla 
communicate with each other. and.at qulie a distance: Dr. F'rltz 
AHnd Popp. or West Germany's KalscrsJautcrn Unlverslly. bas 
shown that Individual cells do llkewtse. by modulated electro 
m.;gnet:lc radlaUon. Electron mJCJ"oscop.lc srudles or bacteria n:
"'2.1 arrays of long rod-shaped clements, cl~t In form to the 
~'lilla antennas of Insects. .Ant!bodlC!I mi: known to rccog.rllzc 
Md bind lnVl\dtng mJcroorg;mtsms, while enzymes search out 
and collect raw male:rlals to convert:tnto biologically useful prod 
ucts. Even molecules. says Julius Rebel< Jr .• or the Unlverstty of 
Ptu.sburgJ1. lun: and trap each other. Callahan goes further, pos 
lung that cbcmlcal elements rarllare electcomagnettc slgnals to 
llnd. rccogn12e. and JOln each other. 

Substanuauon for this "fllgl:u of .fancy" Is adduced by I.be re· 
~ drawlngsof.lndMdual elenrms produced by Leadbeater 
and Besant wtlh their ·Slddhl.· powers In tbelr Oa:u1r Chemts1111 
!see Ap~ C.l As analyzed by Callahan, the horns. spnces. 
and amters depicted by the two !Mosophlsts are repllcas. 1f not 
o~nals. of sophisticated man-made antennas used to commu
nicate In a whole gamut oh~ry high !rcquenctes. By CaUaban·s 
ealrulauons. the wamengths to ftt such submJc:rosc:oplc atotn1c 
Stmctures would be In the ultraviolet or X·Ta)' bands. And so. al 
lllst, Steiner's strange dicta about the elcment"S beLn& 8Ct1Ucnt. 



260 Sa:rt'tl of the Soil 
suchasnttrogen sensing where thcn!'swatcr. begin to make some 
sense. And ate-= higher frequencies. thought. and whaL moll 
vates that thouR)ll. may ,.'Cl! manipulate the •"e•Y smallcsi. mat. 
a:r. Scelncr's and Koenig's ooUon that stag amlens an: antem:ias 
for1Jlcldr1g up oosmle radlaUons falls from the&WS Into t.hcreaJm 
of physics. 1hanks to caJlahan-wbo considers himself a natural 
ph•losopher. In the mode oC ~uch of Sl.dna's DJYSW1-
ous talk about "the spiritual forces or the cosn•os" becomes re
ducible, with lhe help of a maclUne duti;ncd LO spy Crom satd
lltcs, to aradcmtc rcspcctabOJty. 

11.ati> s. cau.rwn tdlh Id. 
f•W><ilr l>U'<l •• pmgr1n< -
11"""'1 i.,, Ameo llSA) 

All of whlch had Its slart In calJaban's boyhood. growing up In 
New Yol'k State In the woods and ftclds aroWJd the small Hudson 
Rh-er village of Menands. close to Albany. There all his ~ time 
was spent In the wild. exploring nalure, or poudng over books 
about lnsecb;,, birds. and cspcdally hawks. 

Hls other great boyhood fasdnatJon. only appa.mitly Incongru
ous wllh hawking. ""'38 an attachment to lhe spreading technol
ogy of radio. A~ that If you twanl( the strtng of a piano it can 
cause a violin stdrul across the room to '1brate ID ~ 
pravldtng both sutngs are twu:d ID the same frequency-end awaic 
thaL his cry5l11l set worked on I.he same pr1ndple. •ibraling a 
transmlllfng antenna that could '1bnuc a rcoelvlng antenna cut 
ma matclllng frequency. he wa akrted to a pdmc funcdon of all 
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)lft: resonant communtcatton. In due course It Wll!l to lead him to 
t.hC nwmentous discovery that a whole world of subtle rommunl· 
cacon pullulat~ w!Lb life In the dark:ncss of night or ca,>e, and all 
~ the stne'll'!I of the ·~ttess· earth. 

M a boy ti caused h1m to wonder If the bond w!Ul his hawks 
tnlgbl cot also be based on some 51mllar phenomenon. Was be 
91J111ebDW tuned to hJs hawks? Was It possible that IMng tblng, 
insoeccs. an!mals. humans could communicate with one another 
ll!." as )'Cl unknown clcc~ slgJlals !!ltnllar to radJo waves? 

When Ca]h1han joined lbc army In lbe Secaod World War. at 
the &ge of iwcnty-lWO. his boyhood experience gC>l btm 8AAlgnrd 
ID radlO sclmol. Lben to one of I.he most unusual ass1gnmcnts 
gl\'m any mllirted man dur1J:lg that c:onlllct. As hordes of AmeD 
can soldiers were being convoyed from tralnlng groWJds In Nonb 
em Ireland ID ships beaded for the Normandy Beachhead. 
Callahan ason af"Wrorig way Corrtgan. • found himself proceed
ing by jeep In lllc opposite dtrecllon. Desllnauon: llle 
M.1gbcramena Castle RadlO Range near lhe Uoy v11lageofBelleck 
bcrvt<ttn the BI1t1sb pro-'IDCe of Ulster and the lt1sb !'rec State. 
'Ibl!tt, until the end of lhe war. he was Lo be engaged tn what 
\lr'lnstml Churchill callcd "the Battle of lhe Beams.· 

The Magberamena Range pm out a !ICJ1Cs or b1JlbJy class.I.fled 
low-frcqu=cy radio beams-as yet und!Sco\-cttd by the encmy
c:xtcndfng northward across a wild moorland kuown as the Pullan, 
eastward over Lough Erne, and out over Donegal Bay lo Ulc west 
em Atl:anlic. Using these beams. RAF Oytng boats loaded wtl.h 
depth charges could soar out O\"er the ocean, no matter what the 
weather, to slnlt Oerman submarlne11 pinpointed for them by the 
RAF Coastal Command, then safely return to their b;u;es. Far out 
to~a • .llve bundtc(I m.Ucs <ir more. the planes Would use a radio 
compass to nomc tn on a signal from Farranca.ssldy Cross. near 
"Sclleck. wttbtn a hundred miles of the coast they would swltcb to 
a beam from Bcllcek staUon. then. nearly home. pick up a radio 
'T signal that told !hem they were In !he airspace cllrcdly above 
!lie rad.lo station. 

This devotion to ducy, used tn conjunction with the lntelllgencc 
received by cracking 1-Dtler's super code ·&n1gma.· enabled Allied 
Planes to locate German U-bootsofTthe West coast of Ireland and 
"'In the Bartle of the Atlantic. 

As Ca1laban watched the great Caiallna Rytng boa.ta snake tbdr 
'l&'aJi home along bis beam. he was reminded of the way male molhs 
\\>eave their way UJWards a ,."ailing female or a sickening plant. 
On leave one afternoon by a crooked b~ at I.be foot of Pullan 
Brae Hll1. Callahan spotted a beaut1f'ul moth engaged In odd be
~1or. With Its wtngs of pure white and dark buff It was bo\"er1ng 
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over a spot on the ~. Outtertng nru:t dancing as tf !Jed by an 
lm'islble thread toaskvhook.As CAiiahan pccrcd at llmorcclosely. 
he nodced that ln one rcspecl at lcaat the moth was different 
from any other he had ever observed; lts antennas were extremely 
short. 

Puttied by th.ls anomaly. Callahan found Jn an okl bookstore 
tn Londondcny a copy of Tiu! Butter.JUe$ Ql1d Moths of the Coun
ayslde by F. Edwards Hulme. Ulu.stralcd with a beautiful plC1:Un: 
of lhe molh. known locally as tbe "gllost swift.· The book cx
plalmd that thlb ·swt1t· pcr{onns Its aeemlngly aimless bll''Crlng 
lllgl1l. O\'rt' spo1.11 where dull colored fenvi!es of the same species 
bide In lhe grass walling ro lay tbc1r eggs ao lhal !.he lan-aewblch 
batch from thml Into caterplllarScan feaslon LIYrootsofdandc
llons and stinging neulcs. 

But bow. the young soldier wondered. did the male ghost moth 
know lhar a female was hidden below? Was ll because of some 
signal Crom the female analogous to lbe ·z· signal from 
Magttera.mena Castle? Were the moth's antennas really ln.Stru
ments to recet\"C and rransmlt 8l8Jlll1,s In aome frequency of the 
clcctromagnerlc spcetn•m as yet undJscovued by scicncc? The 
Bclleck stauon sent out Its bcalJ1 of clcctramagnetlc energy as 
pul"C radio frequency. known as a auTfer wave. tuned to by a 
receiver with an antenna; but the bf-am of ltsclf said nothing. To 
carry a message It had to be modulated by "olce or code. ln the 
case of Belleel<. the Monie code signal vartcd either side of the 
beam. caUSing the plane to Oy bark and forth across the beam to 
keep on course. 

What, calla.ban wondered. caused lbe moth to follow such a 
pattern? To tl.nd out was 10 take most or bis maturing Ufe. 

Visiting Hiroshima. only months after lt.s dest.ruotton by the 
atomic bomb. CB1lahan was aroused by the Interaction of radla
t1on with 1Mng things. In the wake of t.bal nuclear holocaust. 
sct=ce was ooncentrating. one sidedly ll seemed to him, an blo 
logtcally destruetlve rndlaUon and the dangers of high.frequency 
emissions at the upper end of the electromagnetic spectrum
utua-vtolct IJ&ht. X rays. beta and gamma radiation. Nobody 
seemed to be paytngattcnuon to Its other end: the lower frequen 
clcs on the other std~ of the tinily narrow band of IWl:t. vl.slble to 
humans. desoern!•nit through the Infrared all the way to the \'CIY 
long wa''CS be had used to guide planes back to Ireland. and 
beyond to the mystertous extra low frequencies. known as ELF. 
lau:r dlsoovcred to be emitted Crom the brain and to produce on 
lldng organtsms. at only one to one hundred cycles per second. 
an klnds of cffecli. both salubrious and lethal.. 

Ever ready for advenwtt. Callahan traveled on foot across 
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China. 'lllaJland. and Burma Into lndla. !hence via a seagoing 
tugboat. on which he worked a heoJJJsh fumacc-stOklngjob. aCll)ss 
the Persian Gulf ta Iraq's J>ort or Basra. Uttle su.spcct1Jlg thal In 
the desert be would ftnd llllOt.hcr clue to the enigma of tnsccts 
and the infrared. 

Hiking past the Basra PelrOleum Company. be found himself 
almost ankle-dee!p In Clndettd tnscct corp9C8 as be watched Oa:mes 
Oaring gas from chlmney-s at lhe edge of the oU fleld. 

Jtremhvled hlmof a ptLS.'lll&C In W.J llollamfs MolhBookabout 
the~ of the rosy maple molh "due no doubl to lhe 
combined Influence of the electr1c Ug)lts. whlcb actually desu-oy 
mtnkvls of Insects I.bat are auracteel to them. and the gas "''Clls 
and 6rrnacn which Uck up In tbdr constantly burning flames 
olhel" m11llons of lnsectS. • Scooping up a handful of desiccated 
COi pses. Calla ban 90rtcd them out Into large and little moths. 
beetles. Oles. wasps . and btts. WOnder'ln3 whether 11 was really 
the h1mtnos1tywhlch had ca~ lbeJr death. or whether It was 
i;ome oilier rnystcrtous lure. Many of the ln!leC't!I. he noted. were 
not 0..-tng toward the llamcs. but swirling around In the night all" 
at the edge of the UghL If v1slble IJ&bt was the real explanauon for 
such sulddal madness. why. he wondered. didn't Insects fly lO· 
ward the sun. or the moon? And why did the dance of the Jrtsb 
ghOst swift so resemble the franUC' dal1c:c$ of the doomeci moths 
at Basra Field No. I? 

From the eastern shores of the Mediterranean he took a boat to 
t.be sou them ltallan City or Bat1. hlk1tlg northward across the 
Murgte Rl1ls In Apuua to camp near an ancient hunting lodge. 
the Castel de! Monte, when: Emperor frederlck ll, a aclcnUst of 
stature. bad housed and lra.lncd hlll hunting faloons. As Callahan 
was wrltlng 1r1 bl& dla.ly. to U1e light of a thick candle. a small 
brown moth new from the gl'llSS lo make darting pll.5.'!CS over the 
Jllckmng UghL First IL singed Its wings. tben del'>'C stralgbt Into 
the flame In a Bnmhlldllln act of self Immolation. 

The moth"s lmlUonal behavior n:callcd to cauahan bis reading 
oftbc English philosopher Md poet Thomas cartyie·s poem "Trag· 
cdy of the l\1$t·Moth.- which aMlgncd the moths' suicidal ac
tkms to passionate love. whereas the t'TI:nch cntomologtst Jean· 
Henr1 Fabre. In his essay on the great peacoek moth. bad. lci;s 
romantlcally. seen In Its llamewatd kamikaze rush a desire to 
"kill" I.be llame Neither 90l111ion seemed snttsfuctory to a still 
CUl1o1,15 Callahan 

Hlb next n:vcJaHon about animal and ln5c:ct behavior C8JllC 
aboard a commerdal ~ter. the Marla C. bound from Naples. 
\1a .Algerla, to Pblladelpbla wtth canahan lhl& Ume working above 
decks to enJOY the brcet.e. Halfway across the Mediterranean. a 
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~1~ bird wllh bcauUful patterned plwn~e and an extended 
cttSl appeared from nowhere From Its downwam cun1ng blli 
catlahan rccogn.Ized a hoopoc. so-called beeause of Its musical 
~oo-po-po" song. 

At 1W1Ught. when Ughts aboan:I the ship were !IWltcbed on by 
tbC bulkhead doors. C811ahan Wa5 amattd lO see swarms or In· 
,,ects around Ught emlttcd from under a bulkhead door JeactJng to 
tbc galley. but only around thlS one. f'rom Its perch on a yard
arm. the boopoe daned lbrougb lbc sem.H:tarlmess to grab a moth. 
('Cltltinulng to dive with great 18)11ty. snapping up Insects from 
araand 1.be Ugh1cd doorway as fast as It could swallow lbcm. 

Stncc he bad been part or the crew that had painted that same 
dooT the day before. CaDaban realized the only dilTcrencc between 
!he "hoopoe" door and others tgnOttd by the Insects. was 118 fresh 
paint. of no special color. just the usual dull 8JBY. Bcctlei. and 
moths llew Jn front or It In capr1dous drdes. eventually settling 
on the rough painted metal. ulbrc:u1ng their antennas on Its sur. 
face 

Wbat. wondered callahan. could be attracting the Insects to 
that pan:tcular door'? Noting that Its pelm had a f'a!nl smell of 
bananas, rrmtnlscent ol his mother's ftngemall polish. be remem
bered that Holland had dcscrtbed bow night· Oytng moths were 
amacted 10 fennenttng bananas a11d had consequently used a 
concoctlon of beer and bananas lo ens~ them. Strangely. most 
of the Insects wett crowding nol over the whole door It.self. but 
only on !bat patt of tt well exposed U> Ught. If It was Ute llghl 
w.h!cb attracted them. then why didn't they also go to the lit por
dnns of otmr doors on the shJp? lt must be a comblnaUon of tbe 
Ugbt, plus lhe banana·Uke odor oflhe paJnt whlch was attracting 
them.. 

And whatever the encr&v from th1s comblnaUon m1gl11 be. lbe 
insects seemed to be msonaung to II .. not wlUl Ulelr eves or wllh 
their olfactory senses. as most entomologl!lb maJ.ntainCct, but wtlh 
the!r'llibratlng antennas. Could It be. be wondered. I.hat the ship's 
ftfty-eycte Ught was heaUtig the door and ~using the scent mol
ecules of paint to C!ldllate as tf thcv were Utile uansmttt.crs of 
Infrared radiation? niat was the way lhe sun was supposed to 
"'Or.le a.fTectlng all ga5CS In Ute atmosphere, at a molecular level. 
"1.th I ts fnfrared radlauon. pumping them wUh ene:rgy wblcb Ibey 
reradla.te l1ke tiny radio stations. Was the IJ&bl bulb a tow-energy 
•un and the palnt smell a r;t.s? If ao. bow and why dJd It affect the 
IDOJhs? 

Next U> radJo ~. higher up the spectrum. come the extra 
high frequency c:mlsslons used In llllvilUIUon·asSiStlng radar. de· 
ltttable with metallic dJsh·shapcdantenna.s. Of higher frequency 
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than radar beams are mla'owa.ues. used for long-dllltance teU:
phonc communklatJon. which arc sc:nl or seized. by arucnna 
shapes remln15cenL of trumpets and other brass tnslrumcJlts. 
consequently known as horns 

HJghcr still In the spectrum are rays or vlslblc llg)11 dctec1able 
not by metal dmces. but by the rods and cones on the retina or 
the eye. wbJch allow humana to eec the world around "them so 
long as a llg)11 source Is a-'allablc. Just beyond lhc9c frequencies 
arc the ~ed uluav!olet ones. wbJch tbc eyes of Insects, made 
of mulrtplc lcnse&-tmaglnab\e as fon:a.hortcncd and rounded 
antcnnas---<:aJl easily pick up. allowing them to ·sec· a~ 
world denied 10 human beings_ 

In between the band of frequcndcS c;.pturcd by metal antci
na.s. and the band sensltl\'e IO the visual sensors ofbrnnans and 
lnSectS Uc the $llll not fully-explored frequencies of the world of 
.Infrared. an 1mdcnitandlng of which requites not only a spcdal 
knowledge of antenna dC&lg)'l. but of tbe physics of opucs. Just 
as In Doblet's day. a decade or more car11cr. no scnsor.; for llltcr
lng out these lnfrnred frcqucodcs from the ether. a.& radio rei:cl¥
crs do lix" radlo. had yet been plnpolmed when Callahan anackm 
the problem. To Callaban. the antenna.& of lnSccta. whose unac
countable behavior he bad been obscn1ng around the world. 
seemed somehow to runcuon a.s If. Wu: their man· made counta
parts. they were rccel~ing suangc 6lgn8ls to guide them IO ob
jects of dcslrc: food. members of the opposite sex. or. m1glcally. a 
soun:e of fire. Unlike blghtr frequcnC)' radJatl.ons. these seemed 
to require nonmetallic. tnsulaung antennas. such as bo.rn onlllllC-

1( as Callahan was begLnning to SU!lpect. lnSect antennas were 
Indeed rcccptnrs of Infrared sll!)l8ls, the prtru:tplc. duplicated with 
man-made transmitters. might enable man to control their 
comtng.s and goings. especial!)' those that cause dcpredatlon LO 
vegcta.Uon, and In ~ doing n\'Old the pesUlcnoc of chemical pcs
tlcldes. N1> entomologJSl had ever addresllcd tbe. problem. per· 
haps because: ILS soluUon rcqulced not only an In-depth knowl
edge of the be1JalJIOr of 1n5ects but a detailed de&Cr1puon of tbctr 
morphology. or pll)'lllcal SU'UCturC. and the chentlstty. or organic 
makeup. of their antennas. The taSk was all tbe. more daunl:lng 
because It TCqUJred a fomJILal'1ty W1tb many other branches of 
knowledge. lneludlng clcctrlcal cnglnccrtng. which most 5den 
lists. preferring the $akty of stJcldng IO tbetr spcctaltles. were not 
wl!Ung to undertake. 

Using an old mJcroscopc. Callahan took a closer look BL the 
anrennas of cenaln moths that preyed on !armers' lldds. par
dcularly the one known to be most destructive to com. eotton_ 
tomatOCS, and a host of olhct agrtcultural crops_ the com car· 

'llmlnr, w lo No1un: 'l47 "'°"'' DJOth, whlCh. together w1t.h rclattvts In Europe and Asia. 
was estfnlBted w have desll"Oyed bUIJon& of dollars of food plants 
all .;round the world. 

p.,s""'a!dngly. he broughL ln1.0 focus the tiny ll}llnts JutllJVJ from 
i.IJC antennas of com eanvonn molhs. It was to take blm a decade: 
and a half before be was sufflclently contldent lo publlsb a paper 
,metieulously UlustrallJVJ and de&erfbtng In full dC'l.iLll the CODI 
ptcltfttes of tJll.s mleroseoplc system of commun1caUOn .tn the in
frared bend. 
~th antennas look very much Ukc TV anlenna.s. wti.h .long 

llalJS or spines for long waves. and short spines at the Up for 
!JxW!Cf WllVC!>. They are C\"Cll o~ mathematically as Jog
pe"k"'k' amermas. with bars cioscr toi:elher as they gow 5.bortcr
bn;il)-1ng that nam:re not only gcometrtzcs but malhm>auzrs. 

W'hllc the paper was In pres'\. a new lechnoiol!ICaJ marvel was 
~ a t Cambridge University In England. the scarm1ng elec
tron mlcn>SCOpc. As soon as tbe flrst sample was dellvcrcd to the 
L~ States. CaUaban, acwmpanlcd by bJs com cazworm moth$, 
rnsbed to cal1fomla where 11 had been Installed. To his tmmc:nse 
saMfactlon be noted that. al powers of magnlflcatlon and rrsolu
tlon many orders of magnitude gJCatcr than he had been able to 
atta:ln with bis own mlCT09COpc. the huge, clear fmru.\es of anten
nas and t.be1r sensma llny sen~ Orgll.llS In the form of spin~. 
plates. rods, cones or pegs. each composed or one or a few cclls 
wttb a net\-e connection exacify corroborated the drawings he 
had made. What bad taken him ftf'tcen years to llCCOlnpUsb could 
now be d<>ne In the same numbcT or days 

Appointed to teach at the Unlvcr.;Jiy of l.oublana tn Baton 
Roul!c. C8llahan used Ila exc:cUcnt laboratoJ\• factlJUcs to dlscm-er 
that female moths. nrouS<:d from lhelr qu1e5cen1 dayltgbl pcrtod. 
engage tn a pecuilaT behavioral sequence. Movtng their antmnas 
forward. they spread lhf'IT ~ w vibrate so fas! It ts diffillUll to 
- I.hat thc!rwtngs an: actually moving. nus wing-v1braUon ral5cs 
lhetr body temperature about cJght degrees blgbcr than the usual 
65 degrees Fahrenheit throug)l which male moths Oy at night In 
search of mates. 

As the female heats up she begins to radiate waves In the ln&a· 
red. With a complex lnStrw:nmt. known as a bolome1cr. cailahan 
contd see lbcse s1gria1s emitted by the com carworm moth just as 
e&aUy as If It were a fltcQy. And the fact that the signals were 
COded by the moth·s wtng-bcat&-llke a blinker signal I.bat chops 
a ltgb.L beam Into segments to produce mcssagrs to 8CJ1d from a 
ship's bndge-supponed his thcoiy that the moth was broad
casting a unique run.'(patlOrlal messQOe. 

listng an o5Cllloscopc to read out both the tntcnsity and ampll-



tude of the signal from any point around a moth. canaban was 
able to dctcmUne I.be moth's postlion In space. He could tell 
whether a male detector moth v.-as located above a female emlmr 
moth. or. as airemit pllota put IL approaching £rom two o'clock 
hJgh at 50 degrees compass aLimutb. 

Yet. no matter how cxcclJent the c.bamclcTl5tlCS of Lbe moth's 
modulated lnfrand slstnal mlglll be as a oa,1ga1.1ona1 guide. It 
was not llkcly. In Callahan's eyes. to al&o Include the attmcmnr 
slgn8l. A male moth would be Induced to home on this untque 
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~ onl)r If some other message told II the signal was actually 
coining from R fctnllle of Its own spcelcs and that atie was Jn the 

per state 10 mate w11b b1Jn 
pro uJ<e a dctecllvr In search of further clues, Callahan began to 
pooder the shape of moth antennas More compattson between 
tllllJl made antennas and those of vanoms Insects cawoed him 10 

come to the startling conclusion tbat every stngJe antenna shape 
de:!>lgJ>Cd by ~lcs engineers could~ round at much 5JDaller 
seak In the Insect world. lneects bad Indeed antlctpatcd man as 
the destgDUS of radio antennas. Callahan's mlcrollCOple: studies. 
and the photos Ibey produced. m'taled a wodd of cxqu1s1te dr
iall. A l1ny grttn peach aphld. or plant louse, on a dcsmodlum 
swn. bad dome shaped 5CrulOl"S on Its antennas sumnmded bv 
cumn& spllles. 1be spines on the antennas of a red-banded tmr 
~moth l'09C lllte plCkcU on a fence. A spcelcs of gall midge. IO 
~ exrendcd famOy belong_, tbc HC!ISlan Dy that destroys wheat 
tn the Midwest. has loop-shaped spws. A yellow Jackel one of a 
lamlly of small wasps. has pyramidal and conugatod hcUca1 scn
,;tlla reminiscent of hJghJy dtrecuonal loop antennas. 
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The corrugiulon on &nlCtlllR1l. ht reallUd. 8CJ'Ved to ampllfy the 

UtCOll1lng signal by making It tap-tap llkc a dtum. 
As stunning as lt was to Callahan lbat what electrical Cngl· 

necB call log pertod antmna.s bad already been antlclpated In 
IJJSOClS, hi.o; emomologl.sl colleagues. to a ma.11. kept crttldzlng 
tb!s radical noUon bccaU9C, as everybody knew. for Insect spines 
to be able ro collect frequenctes In the Infrared band. w act llke 
radio recc!\'\ml, the emitted wavelengths "''Ould ha\-c to be ooher· 
ent. le.. galJDp abreast Uke horses In a ca''alry troop. ~man 
stamP off tn aU dtrecuons. as they do Crom llQ.ht bulbs. Without 
suchcobermcy. lnseet antennas could not pol>Slbly ·wne"tottso· 
oate to them. u one wncs a cryaial radio w one's fa,'Ori~ sta
dOD. 

Becau5e bJs colleagues. Uke the majOrtty oC university men C\'· 

Cl)'When:. krpl lO the placid \1cw lbat chemlCals w.:re the only 
113y to assure a def~ agalnSt lnSCct crop dq>reda•i<m. Calla ban 
rrs!gned bJs profcssorshlp at Louisiana State. H.ltcd by Dr. H.C. 
Cox. otn:ctor of the U.S. AgJ1CUltural Rcscarch Scn1<:C's South
ern Oraln Insect Laboratory tn Tifton. Ocorgla. be found h1s new 
co-workers In total agreement with his point of vtew that cbcml
cals do nothing but delltroy ecology. 

On holldav In lrdand. catlahan made another dlllcovery a.bout 
1J1SCCt8 and. Infrared radlatlOn as he bJked down from Coragh 
Patrick. Ertn's sacred mountain. to spend an C\iening tn a pub. 
llStmlng lo a tenor stngtng ballad.'!. In the oounie or an IRA la 
mcnt called 111e Siege of Venice" he noticed a tiny moth making 
endless drClcs plumb In front of the singer. directly below a single 
tiangl!1g Ughl bulb and dl.rcctly above a glass of Outnness stout. 
The balladeer. annoyed by the moth, tried WlSuccessfully to grab 
IL but the tnscct kepi dodging to resume lt.s Circular Olghl above 
lbe ptm of ale. 

Why. wondered cauahan. diet the mot.b not spiral up to the 
Ugln bulb. or down lo the brew, but rcnialn gr!pp«I by some tn 
\'1Slble force just In front of the singer, much Uke lhe wa'\'CC1ng 
IJ)lDSt moth al Pullan Brae so many years earu~ 

At. last It became clear to him: the moleculc.s waft1nJ! up from 
the ale were being energized by the ~t of the bulb while their 
~lltudc was being raised by bclngjOstled by the singer's ''OICC. 
causing them lO emit la$er Ukc bursl.9 of tnfrated radlaUOn. lbCSC 
lhc moth plci<ed up 'With ltS antennas. attracted and 1mpr1s0ned 
Into 8xod gyrations.. 

1be next clue came durtna a bike across Devonshire's "'11d 
oamnoor. whttc the ghostly bound of the Ba9 kcn1llcs had spread 
olgluly terror 14 Sherlock Holmes' tortured lalc. Pausing to cat 
tunch near Watem Tor, one of a collection of tom!J'ing masses of 
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.stone strangely sculptured and weathered bv the Jlerce wtnttt 
Winds I.bat blow across the moor. Callahan became aware of a 
cloud of small insects hovertng ~t the sky over the tor tn a 
dance for which cntomolog!Sts had no explanation, 

An accomplished rock cUmbl!r, Cllllahan 8C8kd lhe steep !llde 
of the tor to put hls hand on Its sun wanned topmost surface of 
blacit rock. On hls downward cllJbb. he became aWl\J1C of a rDWte· 
r1cms mist. full of scent. coming Crom the heaibcr. bog cotton. 
tnllsscs. and lichens on the surrounding mootlarul. 

lt Q.tnc to him. on his W'l,.V to Cranmcre Pool. that as Lhc scented 
vapors drtftt'd across Ute tor tbcJr molecules would be bent and 
rotated by the hot rays from the rock. s11m111at1ng lhcm to oscU· 
late ax many unknown Infrared frequencies. Had he "Infrared C\'eS • 
be mu~. he would have been able to give names to th05e ..nm;. 
~,::,Olors. • as cas1ly tuned lO by an Insect antenna of proper 
--- as Vf!dble colors are dJstlngulshed by normal human vt
llon 

, Could It be. he wondered, that the Illes above Ille tor were at· 
~ to the Infrared vapor "colors· from plant sctnt molecules 
l1lrc turn sttmulated by the heated ptlc of rock to emit frequencies 
~ many wtnd blown satcllJlcs? Could ln5ect antmnas br 

to these subtJe frequcnc!es? TrudgJng on. he was 1nttcas-
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lngly filled wtth certalllty lhat the frequencies Cldstt!d and I.hat 
Insects m:n: tun1nJl tn to lhem. But haw dtd they do Jt? 

An electrical engineer In London's lmperta.l University. Dr. E.R. 
LaithwaJtc. an avld butterfly and moth collector. supported 
CaDalu!n'a assertion that tn.s«t antcnnas might work just Ula! 
radio antcrula.9. Outing a walk In the COWlU)'Slde. Lalthwa1te bad 
not:lccd male vapourer mollls ily!ngwU.b the "'1nd toward females 
Since he was sure !hat &Ulrors did not al~ traclc the objects of 
thcJr affect.Ion downwind. he came to the concluslon that they 
were not atttacted by a scent. but by an omnJdlrecUonal clcctro
rnagneUc sJgnal that could not ln any way be wind-affected. 

RJs opinion enraged an eminent enlomolog-l!lt. R.B.D. 
~-ftrst to dl5CoVcr lhal female tnsccts lure their males 
~· em101ng clouds of honnones known as pheromones. from the 
Greek pherdt1. -to carry: and hormone, "to CXCl.tc"-who angdly 
comnered that dectromagnclle conununk:aUOn among IDSCCiswas 
claptrap and that only his odor1fcrous molecules could. sexually 
speaking, ~ them UCk. 

In an attempt to hannonlz.e the oppo5lng Ylew5 of bis colleagues. 
a physical mem1st. Dr. R. H wrtgbt. held that Insects could Iden· 
dfy scent molecule.. lhrou$ what are called osmtc frequencies. 
most Ukcly to be found In the Infrared portion of the spectrum. 
Though how they m!gbt do lh15 remained an rntgma 

tn cssrncc. the conllicung arguments were those of an cnto
mologJst saying that ln5CCl antennas detect scent. an dectrical 
cngtneer saytng they detect llt{mred mdlatlon, and a physical 
chCmlst saying the)· mlghtdetecl Infrared rncllatlonfromscent. 

caJlahan was of the opinion that all three were partJally cor 
rcct. Back In his Ttfion laboratory. h.e del"'e() a&aJn Into the scten
tf.flc iueral;ure to find U1al he and Or. Wi1gbl were not the Jlrst to 
bcllc--'t' that ln5eCts could scn.sc radiation from osc111Attng mol
ecules. Way back: In 1892. C.V RUey. a noted cntomologl&t. had 
suggested thal lnscct.s mlglll communicate thro~h lhCIT anten 
nas by !depathy: 11lls powcr\l!Oukl scem to depend neither upon 
scent nor upon bcarln~ bul ralher on c:crtaln subtle ufbrations. as 
dlftleult for us ro appl'rhcnd as Is the exact nature of clcd:t!City.-

Rllcy's rcflcctlon was rouov.~ tn 1938 by I.hat of the South 
Afr1c:an Joumallst and poet. Eugene Mru1as. wbo. In bis classic 
The Soul qf rite Whtre Attt. described how a CcmaJc lcrnllte. after 
finding a suitable spot. would come to rest on her !ordect and lift 
tbtte-quartcrs of her hlnd body Into ~ aJr. rcmalnlllg as st111 
and stationary In this position as If she were a t.cnn1te statue. 
'"Wba1 Is 8~ doing?" Manas wondered. then replied'. -sbc Is busy 
sending a wtrcJcss SOS 1nlD tbc lnftnltc. -

MaJ'las also~ tbc SlgJlal Dlll!bt be caused by a5CCJlt.. but 
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)ltS!Ultlng. qualified the1dea: "When speaking of scent. o.ne should 
al50 t):llnk of waves tn Lhe ether. It is false lo assume that per 
fuIDr'S consist oI gases or nllcroscoptc subst.ances. Perfume ti.self 
1" not ent1tcly a physical substance. One can llClent a large room 
ror ttn years with a tiny piece of musk and yet Lhcn: will be 00 
1o55 In Its weight.. 

No ]1lOTe conjecture on Lhe subject appcancl In print until 194 9 . 
...ticn an electrical engineer, G.R.M. Grant. put>llshcd a paper tn 
the .At&Sunlian Proceedfllgs of the Royal SocietJ1 qf Qucrnsland to 
tbeOJ1tt I.bat sensory -pits" be had found on ln8eCt antennas might 
be rcsonatoTS lO Infrared 1'11dlatlon. 

Inspired by Orant"s oonclu!>lon. Callahan began a search for 
bcha\10l'8I pancms amongln5ccts that might lndlcate bolholfac
IOIY and an lnfran:d-senstng basis for lnScct comnnmk:et!on.. Hts 
srudlcs bclgl:ncncd his certainty that Ulb must surely be the case. 
the illSects ·smdl· odors clectroJ1lcally by turung Into narrow· 
band lllfram:I radiation cntlttcd both by sez SCCtlls and by plants 
tb!'y des1rc as food. HJs next ~t was to prove It. lndis
-pmably. 

On lhe -premise that older knowledge. so often spumed t>y 
younger SC!cnttsts as passt. mlght still have \aluc. Callahan rc
bciltwhat he called his RusSfan l'lfrared Machine. an Instrument 
conCCJ;Ved In 1924 by a Russian reuarcher. Dr. Olagolcva· 
AIXadleva, for the pu rpo9C of detecting Infrared frcqueneles, 

When he was finally able to place his moths In front of u. they 
"'flit Into a -frenzy of cxcllemen t. BclJcvlng Infrared emissions from 
!he machine to be ~ real thing. females tried to lay eggs on ll. 
malesattcmptcd to mate with tL extending Utc!r genJtalla towards 
Us components. adding one more rung to the ladder of proof. 
W1tb lhe same machlne. by broadcasting different frequencies. 
Callahan was able to detenntne I.hat slekcnlng plan ts signal the 
.news of their fmpclldlng death to waJUJ:lg bug$ by inean.s of the 
same Infrared radlatlon. which goes n. long~ towtU'tb explain
ing wb;y healthy plants rcmaJ.n Impervious to pests_ 

At last tt was clear what actually happens wttb the mattng 
moths. The female emits her pheromone molecules. which are 
ctn:1ed on the wind In e plume Uke oloud. growing l.h1nneT and 
COo1er as they distance from her body. Tbe male moth. flying into 
1.hts plume of pheromones. U!ICS lhe 8CJl81lla Of hJs antennas to 
Pl4:k up clectro:nJcally the Wrarcd slgna.ls Cllllttcd bv the scent 
IllOlecuJes. If he strays wo far from the center of hUJ:lg !ICCOt. 
th!! Signal fades as the concenuauon or hormones becomes dl· 
lull!. lie must thcrdore turn back Into the plume. llytng a :;er

~~ to and fro towards hlsgi>al.just llkc an RAFCatallna 
~Its radio beam. 
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Two thing$ help the male moth na'1gate coinci.ly: tmipera

bire. and density of pheromone molecules. Tue furtber he la from 
the tl!.male the colder and more dlspersed are her pheromones. 
gtvtng off shorter and weaker rrequendes. wbJch the male plck.s 
up with the shorter sensUla on his antcnna.S. lhe closer he gets . 
!he \\'al"IDtt and more condensed are tbc pheromones. gMng longer 
waves. "'1tlch he picks up With his longer .... nsJlla 

1he male also has an addlUonal po-. fuJ means or modulattng 
the frcc-floartng soenl by ~raunit his own ammnas at audlo 
fu:qucndcs lO ampllfy the stgnal- All lmlcct.5 •1brate as I.bey IJlOI.~ 
different species at dJJTerent Cttqucndes; bees at lh"C hundred 
~'Clcs. moruhs at Sixty. ants at twcnty. lblS heli» lhemale moth 
ampllfy the female 51gl'lal "'lth IUs own •1bratlons. As he reaches 
his goal. the Signals peak. and lhdr matehlng \\'ln'Clengths tell 
bJm he's r1gbl on. and she's wmcd on. 

In the same way moths tune In lO the wa\'clCOl(lhs cmit1Cd by 
the spcclftc plants lhei.• are doslgned to feed on. Tue SICkcr thc 
plant. the more J)<lWO-ful the !l(cnl. the easier !Or the tDOtb to 
bomc In on Its prey. 

rn a chapter cnUllcd "A Blueprint li>r Insect Coruror In his 
book. 1\ultng In to Nanut!. caJ!ahan makes the ftnal lnd&l\-c point 
that his predictions with respect to various cha.ractenstlc!I or the 
frcc-tloaung lnfrarcd eml.tttng pheromone. open up a whole new 
way to deal With pests. By assembling an astute group of cnto
mologlsllS, antenna engtnecns. physical cheml&ts and physJclsts 
ll may be posslble-i>r course wtth the aid of morpbologlsts-to 
produce cmJsslons wtth enough energy to attract lllScCts or Jam 
their communication systems over great dlstanl!CS. • 

Such a system would Indeed be a boon to Canners. Instead or 
going to their agi1cultural co ops to buy Insecticides. farmers eould 
lease mlcromtnlature transmitters either to attract to traps. or. 
by bcaUng aga:tnsl Insect pheromone frcquenCJcs. jam them to 
prevent mating, The same <"omparuee that produce lnScci1ddcs 
could produce dtft'ercnt chemtc:als to make 80Ud state tnW.smlt
tcrs, even I.be lraru>mlttcrs themselves. And If. as the Pree Ma
SOnlc founding fathers or this Republic believed so warmly. "thcrc 
ls room at the Glble of Ufe for one and all. - wby not room for 
Insects? or the thousands or species. only a Uny ml.noclty are 
noxtous ln any -.v to man or plant.. The n:st aervc mu!Uple and 
\'3J1ed vlial funcdons. enlJ\'enlng the SOii. pollJnatlng &pedcs. and. 
tn Steiner's dalrvoyant view, constltullnJ! a \1tal link "'1th the 
wavele:ngfb$ or the splrtts o( nature. cspeda1ly the Ore spltils he 
SttS so cio9dy runed to Insects. 

Surely, says Callahan, any tmprovaneot Is preferable to the 
prcsa1l arcbalc. lndlscr1mlnai.rly lethal, and outdated !!)'Stem of 
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pest e:radlcatton. And the u!Umate practical advantage of such a 
new control system. In addition 10 Its abUJty to attract. bug by 
bug. only selected species to which It Is tuned. 1S Its abWty to be 
lDrned ofJ'.-uoUke toxJc poisons-when not required. 

In his geodesic lab in Wichita. w1t.h the help ofhls new Infrared 
spectrometer. Callahan demonstrated for us In sctentiflc terms. 
an <mrrlap between physics and metaphysics, vnll(lnung the wts · 
doni of I.be Vedas. Into the beam of Infrared llgbt. channeled by 
min'Ors through hts machh1c, Callahan intoned the be.ale sound 
of the Hlndu mantra. ·Awn: repeating It several Umes. 

He then pointed to the computerized printout. which clearly 
showed the effect of hls mantra In the fonn of a &roup or spikes 
on ~ graph. • AboYe the base line: he explained: Infrared en 
ttgy i:s radiated by the molecules )osUed by my vOlcc. Below the 
ba9c line Is the en~· llS It 16 taken In. When the molu:ules of 
Wbatever Is ln my breath are energized. they emit laser-like spikes 
Of Infrared radlatlon. And just IJkc a mdJo p1Ck3 up I.be Erol.cn 
from~ famrtte ctasslc!\I mUSlc stailon. this machine pleks up 
tbe fn!qucncy at whJch the molecules are radlatln.!1- and can Iden 
llfy theirsJgnal frequencies. lf)1>u know the frcquen~· of an atom 
or compound, you can Identify ltS presence and Its amplitude. 
~. for~. Is catboc monoxide. You can sec ti rlgnt there 
on the graph.· He adjusted a knob to produce a prtnu>ul. 
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"All of this.· he said bandlr14 us the ev1dcncc. "pl'O\-e& the ex 

traordlnazy pov.'Cl' o! !be mantra. The more you redte ll lhc more 
IL clears your body of carbon monoxide See lt there? 1bls leads to 
an altered stale of coruic:tousn.css. AS lbe rnarura \1brates the 
molecules ofbrealh. lhey iuve oO'belghlened "'Vb oflnfra.rcd.ibrse 
must be picked up by our acupuncture polms and fW back to 
the body. causing an altered sune of cbemlstry. wblch affects the 
breath. which ag.atn affects your conadousncss. The more you 
chant the more vou cxpertence an altered swe. • 

He lau$ed happily. and oO'cred to let ua try for ourseh"CS. with 
stmOar results. 

When we asked to what funbcr research the machine was be
ing applied In Ute center's quesl for bollsUc medlClnc. Pbl1 sur
prised us with the blown up picture o( an AIDS •irus •••hlch be 
compared wlth the picture of an RAF antenna at Heathrow Air 
port~ SlmllaJ1ty las can be seen tn the ao:ompanytng Ulusua
Wlnl was 1ndccd remarkable 

Callahan's objecL as be expla1ncd 11.. Is w Identify the precise 
frequency gl\-cn off by lhc AIDS vtrus. He lhen hopes w de>'Clop a 
means of rcpltcaUng lhc frcqucncy. and by Ja.IDJD.lng the •1n.ts· 
stgnal neutral.lzic Its cffoct. The whok! of an aJllicted pct90R's blood 
could then be passed through the same sort of machine as Is 
used In kidney allmenU!. and. with luc:lt. neutm.IJzc the disease. 

·rrs funny." said Phll. as he walked us to our car. "how many 
Important dbroverles are made and Ignored for decades. or C1."en 

centuttcs The other day r got a jotting surprtsc when l ran across 
the weeks of the almo&t totally forgotten nineteenth century lr1sh 
sdcntilk genius. John 'fyndall. which contained a lost chapter In 
the history of selcncc. ll described how molecules of pctfume such 
as lho9e emitted by pachouU. sandalwo<>d. cloves. la•-cnder. anar 
of roses. Lemon. thyme. rosemary. 11p1.kenard. llJll!lted, and tbc 
oDs of cloves and laurel. all absorb Lnfrnred radla.Uoos. 'fyndall's 
inSplred work spawued a whole new bmncb of Sdencc: Infrared 
specr.ro-pbooomctry. Yet. though 'fyndall also dlsoovered U1e ben· 
dlclal dl'ect!I or penlcllltn eighty years before Slr Alexander 
Fleming. and was clearly on the potnt of ln''CDUllg the laser a 
century befarc lbat feat was a.ooompt~ bis contributions were 
ootally tgnnred by later chemist.a and olfacllon pbyslologlSts." l'bil 
shook hJs bead. ·1t caused Tyndall's suooesses to be characlcr· 
tzed 1n r.hc Eru:ydopedln Btfuvlnl£x1all "due more to his personal· 
11y. and bis gift. for making difficult t.b1ng$ clear than to bis odgl· 
na1 researches.· 

Equally ln5plrlng to Callahan was the v.'Ork of 'fyndall's great 
CacllC conr.emporaiy. Robert Uoyd Praeger. whose masterpiece 
on r.hc namra1 blstory and oopography or trdand. The WOii 1 WenL 

• 1U.111g1n In !<Wturr 2n 
(ll:SCl1bed by Callahan as ·a Oeld guide lO the aout of an cn!tn! 
counuy: became his admired V1attcum. 

11 was to lead Callahan to e dl8Covery almost as monumental 
as that of Insect conununlca Uon tn lhc tnfrarcd band: proof of the 
bl!lleficlal Influence on agriculture of radtatlons from outer space. 
niese dlscovcr1cs. made by Callahan subsequcnl to his years or 
entomologk:al n:scatth, were to ''alldate 5ClenttftcaJly the t.lalr
coyani '"islon of cosmic forces de9Crtbed by Rudolf Steiner, mesh
ing WJth Julius Henllcl's CCMOtlid conclUSIOO that "animate" rocks. 
I.bough specchlcss. Jil3)' yet r1d us of the noxk>us chemk:aJs with 
wblcb lndusoy bas been gTeCdlly and tncmis1ngly foulingJtsJlCSl. 



Chapter 21 

TOWERS OF POWER 

Of thc ll1xly lh-e myster1ous medieval stnic
tures callod Round Towus !IO far located In Lhe lush geen coun
tiysldc of Ireland Uh.le ts known other !ban the !act that they are 
gcodetlca1ly and wrtronomtcaUy placed and ortentcd_ ewtdently for 
some spccial rca'IOn. their windows destgntd to cast shadows to 
Indicate the day of the solsl.lce or Ille equinox. That thcymlgbt be 
antennas used by medieval lr1sh monks to capture cosmJc waves 
was caltaban"s surprtslng theory. 

OurtngWorld Warn. when hewa&slJltJoncd atBclleck. Callahan 
often v!Sltcd 011e of these Round ToW1:1"9 on !lca.rby Oevenlsh Is
land. a v.1ld and mystic spot In the middle of Lough Erne. Per
haps the besl-prescn-ed of the twenty· Ove such towers stW stand
ing. It IS built of ftnely jointed sandstone. 25 meters hlgb w1t.h a 
ctrcumfcrcnce of 15.4 melers divided Into Ove floors w1lh wtn

dow8 spcctally set. 
On one ofhls lr1ps t.o Oe\-cnlsh. Cnllahon asked the ftsberman 

rowtng blm out to the wwcr why the local Canners went to such 
trouble to barge cows back and fon.h to the Island 

"Arragh. man. - tbe llsherm;m repUcd. -s1iar lsn"l tbe grass flncr 
out tbar than on the malhland1" 

IntdgUed by the phenomenon. Callahan obtained a map of Eire 
markttl .....i.th the tocauon of all lt.S then ~11 rounded toWCrS. 
As be studied thc map. U struck him lhat the local1on of the 
towers formed wbat looked llkc a star map of the northern night 
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.J<v at the moment of the December solsUce. Polaris bcin,g dearly 
marked by an ospeclally magnllloent tower on the ground!. of the 
IJM)naSt~ of Clonmacnotsc next to the Rl\"Cr Shannon on Ireland's 
central plain. 

Could there be a link. Callahan won~. betwct::n the lush 
geen grass around Devcnlsh Tower and the pos!Uon where lt 
stood under the starry cosmos? Could the l'OUnd tower be acting 
as an anu:nna for - cosmJc energy broadcast from the siars? 
Tbe fact tbat In 1932 Or. Karl G. Jansky of the BdJ Laboratortcs 
bad first dlsco\'cred radio _,-es from the cosmos. and had mea
suttd t.bosc from tbal parUcular part of the sky as arrMng In 

111M mw.i b.....,. 

14 6-meterwavelenglhs. seemed more than colnelde:ntal It IJIIUck 
Callahan that the 01:"en15h To-r. precisely posilloned and 
Sllaped. might be resonattri.g lo co6Dllc radlO wavcle:ngtbs. as well 
u to some ltlnd of mag,ictic· fleld energy. And the fact that ll 
conststed of para:magoeUc rock also pol.nlcd In !bat dlrccUon. 

Stones. says Callahan. have a SCCttl llfc that lm'On-es two equal 
and oppnstng, but '"er-.- Uttlc understood. magnetic forces. the 
Plus a:nd minus of nature. theytn and yang of the Chinese. These 
arc the fon:cs that German and Engllsb natural philosophers or 
thenmeteentb century called paramagncusm and dtamagncUsm
the farmer atl:raclcd by a magne~ &kl. the latter repelled As 
desert.bed by the scientists who dlsco"cre:d paramagnetism In the 
lllld-ntnetcenth century. It Is a "Weak. Dxcd suscepllbillty toward 
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a magnet.· By llxcd. they mean the magneuc 811.nlction IS "'tnher 
cot" tn tbc substance and C8Jll10l be transferred as one does with 
ordinary magnctl!lm by rubbing a nail or a scrcwdrt\'er against a 
horseshoe or bar magnet. C8llaban"s postulatewascle3r: the lrtsb 
Round Towers. made of Umestonc. eaudstonc. or basalL and there
fore deAnuetv pammagnctJc. could be massl'"c clcctronJc coUec
tars of cosmic tnkrowa\'f: cnerg_v as ""U as giant accumulators or 
magnctJc energy. 

To llnd om. he began co experiment with smaJ1 scale models 
made of paramagneuc sandpaper and tater cart>orundurn. ~ 
the dlJ:oen5lons publlshed In Profcsaor G.L. Barrow's book The 
Round Towers of Ireland. produelnl( one model tO the exact di
mensions of the C>e\'enlsh Island cower. With a blg)l-(rcquency 
osc!llatnr called a /dj/slTOn tO generate a thrce-ttntlmetcr wave· 
IBlgth o( radlO energy. Qal!ahan placed hlll tcn-c:entlmeter-wlde 
sandpaper model (founttn In ClrCUmfere~l with.In a radio beam 
and. sure enough. the power meter went up from slx to nine <kcl
bcls of energy. a c-lcar lndlcallon to Callahan that the lrtsh Round 
Towers were In fact radio wave guJdes. acting lhc way a n>al!J!tfy
lng kn8 docs to collect and focus !Jg):lt. 

1lle conclusion also n:solved for caJlahan lhe mystety of why 
the doors to the Irish Round Touws were tnvartably sec many 
fed abo\..: the le\'cl of the ground. placed there. accordlng to or 
thodox archeo~ts. as one of the prolcctlOns against Vlkings. 

The nollon. says Callalum. IS quite ludicrous, If only because 
the first Vikings did not Invade lrcland unUl well after the eighth 
ccnuuy. and the belght of thf" doors would have presented no 
obstacle t0 lhctr detennlned auackll. There bad t0 be a better 
reason. and I.he anomalous <net that, wllhln the base of differing 
t;iiwem, the monks had compacted t.he earth to varying levels In
dicated to Callahan just what that reason might be. 

!'lo matter bow mathematl<".ally ac<:WlllC eJectrtcaJ engJnecrs de
Sign their antennas. says catlahan. their figuring seldom pro 
v!des a sbarp enough l'C!!Onance. Antennas llecd to be shoncncd 
or lengthened by ltlal and cm>r to <.-onform with an Incoming 
wa\1!length. To tune thdr stone antennas to lhe nlgJ:n sky ra.dla
tlOn. says Callahan. the monasuc towu buUders me.rely needed 
to fill each of the tntcr1ors with dirt up to a level at or near lbetr 
door ~ts unUI I.bey obtained tbc ngtu lnoomtng liequency 

To strengthen his con1cnuon thal the lrtsh Rmmd Towers ~ 
Indeed parainagnetk antennas. Callahan realized he would ba''t 
m be able t0 shaw magnet.IC Qeld fortr llnc8 on one olbls models 
sfrn!lar t0 those shown by Iron flUngs on a sheet of paper undel' 
which a magnet Is placed. In thcory, lhcscwould appear as rtn&5 
a1. different lc\"Cla. To inakt'. them visible be dcddcd to 90a1< • 
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~":""" •• Klliwocd~ In Ooturtv Clalwwy. lrdiuld. Odrt• rauro1t'lcnt 1n ~ ta.U.. 
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CalL.hln. .. """"'1il• "' """1v• ..,..,,.. or 11•1ltndl<' <no111Y P1lrt .r tbr - lirlow !hr 
"°"""'1 "sl1tb """""',... l!llod with dlrl "tunl:>c pile" for "'1onnduc or ln'!>lhr1u1~ 
lht l"lflUlaogiirlir mok •mtn118. (Frcna MogfYflr lmr"""'w crntl Mol<orlr l\nnr:ultunr) 

catborundum model of I.he 1\Jrlou~ Tower In CoWJty Mayo 1n a 
IK>lutkm of Epsom salts for forty-eight hours tn the hope that th1s 
~etlc salt would be ltght enough to be affected by the cx
~weak forces Invoh"Cd. He was elated to att the model be:ne Circled With a spiral of white lines from Its pointed top all 

Wll:y to Its ba5e. Even more a.stDnlllhlng. a1 each IC\'CI of the 
~where a Ooorand w1ndow were localed on the larger tDwer. 

PQrucularJy broad sirong band of white Ep!IOJll 5alt appeared. 
~ llnes of force were similar 10 the 111•ndl~ wm.'l:S or cn
~~l can be measured on a CC90nani clcctromagnrttc radio 
-·-.uua. called clectromagnt'tlc modes by clect.11ca1 engtoeers. In 
~-~· It looked as If the towers were dealgned so that the 
~""""t '"mode" lines were concentrated on the tlooB of lhc towers 

lhe monks would be~ the sws through lhe snail 
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t.owcrwlndows. chanUng tnaJl\.lllll. as Callahan reoonstructs Ille 
~.to lnerease the tnllowing energy. 

To Whal. purpose all this effort? Over m!ll!ons or years. says 
eanah:m man and all or narurc·s planlll ba'"e CNOl''Cd under low 
energy rrucro...-n.vc radiation that constantly bathes nol only OUr 
own bodks, but all of our agricultural crops. For b1gb !nqu01. 
des the best antennas, llaYll Callahan. arc not made of metat 
oonduaors. but of dielectric subsi:ances-cled:r1ca1Jy nanconduct
tng-.ch as Plcnglas. wax. or stone. He be!JC\·cs our agr1cuJ. 
rural futttalhets. the Ccll!I. lmew how to "tune ID ID ~. - us. 
Ing w Round Towers as sllkon rich semk:ooductars rather tban 
maallic conductors. c:rcatJmz a bugc resonant system for ooll= -
1.ng. slOrlng and rda}1ng meter-long ,..avckngths from lhc cos
mos. 1bc towers. be says. were "tuned" magnctlC antennas. mas-
51\.oe eleclrOnlc collectors or cosmic mtcrowavc energy and giant 
accwnuJatorS of magnetic etlCQ!Y. As such. Ibey "contrlhl •led ben
efldal cosmic energy 10 fertllize the 6clds of lhoee ancteru. low
enct&Y and srone-handy engineer monks. ccnturtca before the 
word eleand1y had come lnto common padancc. • 

Wbat lhc monlts~ dolOJ!. says Callalian. wa.scollecttngcos
mlc paranragncttc cnet"RY· and focustng ll ~1th Lhclr Round Tow 
crs onto the can:h In wblch they planted thdr crop&-"dopla@'" 
the plants with that energy. lnfrarcd param.ignet!c forces would 
radiate ID wa•-cs from lhe ba.$C of the lO\\"ers to tncrea.se the ai.
tractlng paramagncuc propcrucis or the surrounding sou. ratbec 
than dJrectly affecting plants. wblch have a dlamagnettcallyweak. 
llxcd force. ccpclllng a magneUc neld. a fact discovered by the 
Engltsh sdcnUflc geruu11. Mlehael Fara~. and conlirmed by bJ!I 
lr!sh contemporary. John TyndaU. who also tested some tblrty 
dllTcrcnt species or trees for dlatn11gnct1sm. 

The wwcrs. hug<:. wcU-dc:slgned stone waveguide detectors of 
microwave radlaUon Crom t.hc cosrnlc universe. would resonate. 
accordlng to Callahan. by day to the ID<lgl1etlc energy uansmll
ted by th.e stm and. by nlgbl would capture the 14.6-meterwa,-e
lengths cmlttcd from t.hM starry region of the uni- to wbl.eb 
they wen: carefully allgucd at the wtnter solstice. And. because 
plants exbale hlgllly dta!J\l!gncUe oxygen during sunlight hours. 
Ibey arc dlamagnctic by day, buL ilS UOJ"CCQ~ b)• Faraday 
and "I)ndall. become ~CUI at night when they eoottn
tratc on breathing out highly pa.ra.magneuc crubon dloY1de 

Aware that. form as well as length ts ncccssaiy for 5Unng reso 
nance In radio antennas. and lhat tbe same IS true oC st.one para 
ma,gp<'lk: antennas. Callahan wonderec:l •1lal part the cbaracter
lsllc laJICrln8 oC the Round Towers might play In their paramag
netlc propcrttes. HJs models shOIWd that tubular structures with 
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ronlcal pyramid Ions. or dunce cap covers. were Ideal conductors. 
Experimental plants growtng llJ'Ound them IDva.rtably bowed to
ward the central to,vcr. w:llh ~edllngs sprout.Log more quickly on 
the north side. leaving those on the due south side to grow to 
anly aboul half lhe stzc. 

The ftnil llC!rlous large-scale Qeld test of callaban"s theory was 
c:anied out In 1986 In Arkansas. on land belonging to Thomas C. 
Quackenboss. a gentleman fann~. OpcraUng on the premtsc that. 
Jf the Irish Round Towr!r system worked for Callahan w:lth bl& 
small-scale ll:IOdcls. It should work just as well with medium 
s1zrd models built to the same proportions as the Round Towers 
of Ireland. Quackenboss and hts family ra15ed three st.:-foot long 
and one-fooHn-dtamclcr leml cotta drainpipes filled with blghly 
J)aralna.e;JletJc granulated basalt to Irradiate an area of some iwo 
hundred ac:re.s. They localed the pipes In accordance with 
C.llahan"s dlscm"el}' thal his small models radlalc lhc lion's sbare 
of their energy ID a clovctleaf pattern to the nortb of where they 
1111: sftua1ed. To render the temt cotta lowers ""-en more para
mat,ncl1c the Quaclteobosscs lopped them with conical 
j)yramldlons ofbasall mlXCd Into cemenL Toial lnvcsbuent 8250 
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Fldds of cotton and soybeans were planted In early 8UJUJI1Cr 

By ran the happy result was an lncrea.'lt'd harvest of mon: than 
$8,000 above what bad been cxpec~. The following }'eM i.hc 
Quacltenb<>ss4:s ratscd twenty one "to"'-ers of power: hoping 
~ ta lncrcase their revenue. And further to Increase wbat
C\'Cr ad~e Callahan's cosmic radlaUOn mlghl be so posltl\'Cly 
bringing to lhe family crops. Thoma .. •fs thlrty-two·)'"ear-old son . 
.klbn. made 6t.udle6 of dowsing literature on subterranean water 
vems. and abo\'C-gound ,ey llnca. • with the object or sltuattng 
bis -1.0WttS of power· directly O\'er spot5 where h1s dowsing rod 
Indicated ISUCh lines were crossing or O\'Crlapplng; The results 
were surprising from anolllcr and llO\"d angle; In an area plagued 
by drought the Quackenbos9Ca unlike their neighbors.. got plcnt~ 
ol rain. cnahHng them to han-est 1.8 bales of cotton per acre and 
over 40 bushels of soybeans. the second best crop In their his
lOI)'. an exmion1lna!y feat In a year of drougbt such as 1988. The 
reason for .m1ch. says John. may 1'.'Cll be attributable to the mys
ll'l1ou.s powers of the towers. the only extraneous factor. 

When two former college classmates heard of Jobn"s eiq>loll:s. 
thcylnduced lhclrown famlllca to try thc expertment. ll was thus 
that tn cenual Vlrglnta. on the land of well-known Rlclunond 
businessman. Jtm Whc-.i.t. his fann manager. Richard Dix. and 
his actual farmer, Ra,y Thoma... bad Ille unprecedented courage 
to place SC\"ert~n rowus on a thousand acres of tidewater land 
1n the estuary of the Rappahannock River 

So Impressed wen: Ibey by the llnltyeal"s harvest wUh the magi
cal towers. which brought Ln an added 850,000. they ha•-c deter
mined to go a step funher nnd try btodynamk:S on all of the fh•e 
thousand acres he farms and gl\'e up the use of chemicals as 
ferlllU.crs or as peetlctdca. A happy move. for whim we were there 
In the early summer. jusl. as the cont was being planted tn a 
heavily polsonect field. we found the remains of a beautiful hawk 
Umt had f-casted on one or three dead crows. and on the edge of 
hls burrow. the tracks of. dytng groundhog. 

Tilat the system of broadc:&l!llng cosmic energy wttb towers. 
obcllsk:s. oT pyramids goes back to tbe hlstortcal developer.; of 
:>uch structures. the Egypttans. slands to reason. but the proof 
of tt ls very recent. on)y now come to light through the efforts of 
Gabriel HO'UlleaJ'l.h. who for manv years has backpacked hundreds 
of miles Inti> lite roadless central American Jungle Into temtory 
wberc few~ mm bavc ~'Cr penetrated. to commune with h1s 
i!Jlow Mays agrtculturallsts. 

Studying their mcUlOd of handling tile la.ad. be found them to 
be amaztngly soph1511aned. with O.eld.s of l1Ch produce. some 
tJmes as l:aJge u four· hundred·acrc lot.a. rlchly lntercropped-95 
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was the practice before the arrival of Corth "They bad 
permaculturc s1Jctttn hundred years ago: says Howcartb. ·And 
now they have fruit and nut trees over a Utousand years old that 
ll.rc sUJI growing and bcartng.. • 

That the Maya were Ln conlact w1th the Egyptians, as pains
takingly documented by Auguste Le Plongeon. and lharougllly 
oorroboraied by such emlnenL eplgraphcra as Professor Banv Feri. 
Is no longer In question. except perhaps by such es1abl!sbment 
5UbsJdlzed skeptics as Manin Gardner and Randy the "Magician.• 
whose staooe, llke that or CArdJnal Bellarmlne with Gallleo. 1s to 
deride all such wonders as spurious or bcretical 

Now tile Unk between Mayaland and t!:gypl IS furtheT supported 
by Gabriel Howeanh"s discovery that the Ma\"ll used a method of 
Weed and tnsect control that amow1t.s to a furm of what Is mod
CTn.I)• known as mdtonfcs. Th.ls they mamcd to an amazing sci
~ of astronomy astrology In whJch COSmle fo~ are plcked 
~ and relayed by tiny pyramids. dJrtcted along the local grld of 
_,. lfncs. just as with Calla.tuufs ·1owers of JIO'""U. • 

lllcy know." says Howeanh. -Whlch planel.9 all'ect which ln
~uch as V=us tnllucnelrut ladvbul!$. and Mars LnJluenc-
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ltlll aphlds-ancl tJ1ey have speeiallsts constantly plotung the 
course of the planets u they mO\'c against the star&. TO their 
Innumerable and •'el)' accurate calendar stones. S<lnle canoed with 
glyphs not only or tbe planets but of the •'as10us weeds and In· 
sects. the Maya attached movable sectlollll. which enabled their 
brujos to detrmunc. and then manipulate. u did StClne.r. oosmic 
forces to control unwanted ... 'CC<ls and itlseci.s. • 

Their expcrt.LSe tn these matters. says Howearth.. pasW dow1J 
through the centuries. IS ama.ztng. and enables the Maya astrono · 
mers to perform such eoologleaJ corurols as capltall%1nl! on a grass
boppeT they know to cany a •1rus that e11m1natcS a cenain weed. 

On one unusual caleadar stone. said Howca.rth .. the glyphs of 
thc planets arc not arranged around thc outer rtin. as tn some. 
but nm scralght c:town lbe center. luclu<IJ.ng glyphs for sun. moon. 
and the astm>ld bdl.. 1bls enables them accunu.dy to compute 
and schedule IJldr agrt<'ultural actl\·ttJcs. 

Cft'tt I.be years. as Howeartb gatncod their coofldcnce. the Maya 
taugltr b!m whal. they kn<w of the lnlluencc of planets. as "'-di as 
other wcll-kcpt stt~. not c:tl\lulged to grtogo archeologlStS. He 
says they took him out Into Ocld.s to c:tcwonstratc .. 1:1a1. amounts 
to a modern cedtnlque of racUoniCS. NJ the planets move Into the 
corrcetposltlons. the Maya u.sesmall pymmldswttb spcclal.glypb.s 
of weeds or Insects tO relay Co~s Crom the cosmos along t:erTeS· 
u:lal ley ltncs. anc:t thus control both weec:ts and lnscct5. 

Roweanb says that deep lt1 the Jungle. removed from gringo 
eyes. the Maya pmctloe some of tbc most adl.'llDCCd agriculture 
be has e-w seen "llletr ability to work the weed problem In tile 
iroplcs. where the problem ls outl"ll8eous. IS amaztng; but they 
can do It with their glyphs and pyramids. They keep and nurture 
the weeds lbey want for their 1t1tcsmtea agriculture. but ha.e a 
subllc method Cor controllitlg the ones lllal otherw1.sc get out of 
ruuld.. As did Steiner. they wlll take the ash of a seed and place ll 
ltl a pynunld. NJ cht' lnflncnce or the rlg)l.t planets peaks. the 
effect Is radiated to ellmlll8te the weed from wbcre they do not 
want It. They teU me that In the old days I.bey used to put the 
smaller pynui1tds Inside the larger ones. They also hln-c tnvcn.ed 
pyramid structures. built Into tbl' 9011. mostly of adobe. In "'illcb 
lbey can store tbctr SC'Cds ltlc:lcllnltdy. • 

Uke Da:nyl Kollman. H(l'llnlllt1.h"s Mayan friends aspire to reju 
•'CJl&IC agrtculn= ltl this hcmiSpbcrc. And 1118 H.oweanh"s pn)jt':Ct 
to gci some of them tO come north to bclp pul l1Jto practiCe on his 
uncom.amtnatcd land the ancient W18dom kept aln-c by oath-cs of 
Amcr1ca. whether Nonb. Central. or South. 1bcse are tbc names 
whom we. of the United States. tia.-c so far done our bcsl. to en· 
slave or massacre tn a tradition "''On.by of Con.a. Had his eoalr· 

• Tuwcr> ur I\,,... w 
pator of male?AS, arehpncst Dlcto de Landa. not destroyed \he 
prcctt>us Maya codices. we ml,llhl have saved our sou tbe Dllscry 
oI half a millennium of Ignorant mlShandlrng. 



Chapter 22 

COSMICULTURE 

Lucidly our Indian heritage ls slow to die. 
In cbe hlgbland woods of CcorgJa. wltbln sight of lb.c Great Smoky 
Mountains, mystic haunt of lhe Cherokee, 11 u~-cs on by the 
Tallulah River Imo whose turbulent walCTS lhc daughter of a chlcf 
once threw bcrsclf from a thousand-fool cUlf to Join her young 
whlte lover. sacrlftccd by her understandably scgregatlonlSL fa
ther. Now. a few miles upstream from I.his lover's leap. the grand
daughter of another Tallulah Cherokee, Sarah Hlcronytnus. bas 
been tapping cosmic 1Vavcs. In a laboratory on lhc shores oi 
rakcmom, not Jar from the Cherokee reserval.lori. she ts carryl.llg 
on the work of her lar.e husband. T. Galen Hleronymus. running 
the Advanced Sciences Research and Ocvclopmcru Corporation. 
a non-profit organtzaUon presently devoted to the spread of 
"Cosm1culture"-thc channeling of oosmlc energy Into lheground 
far Lhe bCl'leftt of plants. 

This Ste!ncrum Ideal ls acoompllsbcd "1lh what Galen called 
rosmtc pipes. r.en ·foot long plasUe pol~inyl-chlorldc tubes. three 
Inch,... tn diameter. which are raised. Ukc an Egypuan dged col 
umn, to a height of eight feet. their bases Inserted lhkfy Inches 
Into lhc ground. Atop each pipe ts a oopper electrode designed to 
absorb the mysterious solar werav Galen called eloptic. a oontbl
natlon that obeys ·some electrical laws but not oil of lb.em. and 
same opt!cal law$. but not al!oflhcm. ·and passes It down a wtrc 
coiled-around a quartt aystal to an underground ampllftcr. there 
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to be broadcast through I.he soU for a m!le or so In all dtrcctions. 
~ don't make them any higher.· Galen told us In the summer 

of 1987. a few motllhs before he died, "because the potential tn
crtJlSCS.as you go up; ltgeu too strong above six or seven feet. All 
ezourud us IS a great sea or enet'Jl.V. cosmic energy. solar energy, 
1unar energy, planetary cnCTgy. and the energy of the earth IUielf. 
B'nl· unllU lhe chemicals sold In commerce, this energy Is free. 
and It Isn't Ulxlc: ll's hl&Jll.r bcnellcial. All we have to do IS tap tt: 
and that's what we'\'e done. When I saw that chcmJcal fcn11Jzcrs 
and patent mcdlclncs desll!Jled for U.-cstock were making pau 
pcrs of lhe farmef'S of this nation. I got out my early expcrtmcnts 
Jn elopdcencrgy and adapt~ them to tap lhls sea of free CDclgy. 
and so we deYise:d lhc COISTlllc pipe.· 

For many years an engineer In char&c of beavy power dlstrlbu 
uon. Galm l!kcd lO quote astronaut Edgar 0 . MllChcll to lhc ef 
fcCl i.bat lhcre are no unnatural or 5Upematural phenomena. only 
"~ latge g,aps In our knowledge of wbat ts natural. For lhe las1 
My years Galen has been ploncet1ng In the exploration of what 
hr calls ·subtle energies,· cneri:ttcs outside lhe electromagnetic 
specu:um. as Un.le understood by orthodox Science as are clec-
1.tidty or gra\.'lty-lhe world of energies so lucidly described In lhe 
Hindu Vedas. In theosophy. and In anlhroposophy. 

As early as I.be 1930s, Galen a.hawed lhat solar energy could be 
conducccd over wires. and. more dlfllcull. be succeeded In ol>
t;rtnlng a U.S. par.ent for an lnstrUment tbal dJd IL Shonly after 
\\b!;ld War 11 be developed radian.IC bllolrumcnts on the basts of 
1h<: saphlslicatcd work of Dr. Albert Abrams. a natural genius 
who did bis pJoneertng In San f'r1111ctsco al the tum or the ccn 
lury. Ever resilient, Galen lhen discovered his clopUc energy. ·we 
need a new kind of dletJonary. • he said. "to dcscrtbc these ener
gies, which arc allled to. but a.re dllTerent Crom U1ose In the elcc 
tnnnagnetlc spctCtn.lm. It's a subtle cosmic energy. It does not 
auenuate wllh distance. We can conduct ll over wires." 

Wllbh.ls radloruc lnSuument Galen mvstc.rtouslv 11d the fields 
ol maay a Pennsylvania farmer of' Japanese bcd.lcS and of Euro
pean com borers. remotely affecting lhe ftelds with a photograph 
piared tn his "black box" many mlles awav. So successful was 
this method lhat a U.S. general helped Iomi a company to exploit 
!hr lm.'ClIIJon But the Pentagon. quickly realizing that the same 
S)/Stcm might be applied 10 90ldlcrs In the field. dJd the chemical 
CQQJp&rues a service by remotely umlng HJeronymus out of the 
busfucss as cffecdvrly a.s he had tuned out the bu~ on the fann 
fTS" flc:lds. I 
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f'lllgerlng one of h1$ cosmic pipes In the laboratory or his 

Lakcmont headquarters. approprtatcly called Oa.sl5. surrounded 
bylnnumerable elcctronle and radloruc trustrumcnt&. Galen spoke 
ofelopUc COCl'f!.Y as If It were a friendly djtn: "ltdoesn·1 Ulcc cotls. 
It ~ straJght lines: but we can manipulate ll with coils and 
make tt radlatc. And ll mo\'es w1lh the l5peed or ltg)lt.. we p~'ed 
this .. 11cn the asrronaut.s were on the far slde of the moon back In 
lhe slld •cs We kmw. tlftecn mtnutCS before NASA. that Lhey.d 
Bred lhctr retrO rockets. NASA was OUI of radlO communlaldon; 
but WC could plot the astronaUUI v.1th clopUC cnet"RY " 

Well Into his nlneUcs. bis eye as sharp. and his step as 11\.'Cly as 
that of a Humakut. Galen looked forward lO demoUshlng lhc 
premise that chemical fcr111l2crs In agrlCU!turc can be of any use 
wbaa:vcr. ·rf we don't get ·em In this life: be joked. ·wc11 ha\'C to 
get ·em In the next.· 

To belp the fanner dean up the pol.9on.s already tn his sou and 
balance It for healthy Orpnle growth. Galen dC\'CIOped three other 
Jnstmments far uac tn connection wttb the rosmtc ptpes. His eloptic 
energy analy?.erglves the fanner the means. radlonlcally. of ana 
lyi:lng the sou to find out what's good or bad In tt. and bow to 
rcmcdv the sttua.uon. The same tnslrWDcnt can also be used to 
d!agnii'sc the health of U•'CStoc.k. Both land and Uvcstock can then 
be treated with the trr.abnenl tnsrrumeru. engineered to restore 
•1taliiy ro the soll, ellmlnatc pei'ILS. and cure cows of such dis· 
eases as ma.stltis or leukemia Wltb lhe dial set for a particular 
poison, and the right detoxlfylng agent In tts "\l.'Cll, • the tnstru
mcnt ts also used to dean po!M>ns out of feed. get the bad algae 
out of cartle tanks. and e\'Cn. says Sarah. keep the barn from 
burning down when 1t ts paC'ked wUh !lamrnahlc wet bay. The 
lhlrd of Galen's cxoUC' eonirapuons. a bcCJ/npl'Q}ecwr. Is deslgnod 
to transfer a selected ('nergy from one source to another. 

If the farmer needs help In analyzing the status of bis land. t.he 
Hieronymus organization w1U train him LO graph the data so as to 
understand "'1th lhelr Instruments the balance or 1mbaJaru:e of 
soil crops. seed, or plants. Ht' can also be shown bow to remedy 
Lbc health of chickens, turkeys. or ol.bcr antmals that ha'"' been 
feeding on poisoned foodstuffs. 

Tue end result or the Jol1'11 use of these 1115lrWDc.nts. Galen told 
us. leads to rejuvenation. enr1cll.tnent. and rmt.al.tzaUon of the 
soil, earlier &ultton. tnc:rcascd ~1clds. blgllCt quality. more nuoi
ctous crops. hea1th1e.- stock.. reduction of pe&Ucides and fenJ1lz 
crs. and a consequent lnCrcallc In proOUI Not only ts the cosm:tc 
pipe designed LO cake In and rcdlstJ1buLC amplJJlcd energy. It J.S 
also furnlsbed w1th a ...,,'Cll. around which the dC9CCndl.agwlre Is 
coiled and lmD which wha.L Galen caJlcd a "rcagml* can be placed-
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in facl, as many as Oft;y. The reagents modulate the wavelengths 
of the carrier "eloptlc" cnetJtY, the samewt\)I a mdlo beam lsmodu
Jated by voice OT mustc 10 be bTOadcast. With U1e1r anal.Y2tt. the 
fijC'l'OrtYID\lSCS search for an energy they like. then '"transfer"' tt to 
a ¥ial of Oil or water. place It In the "Well" and broadcast 1t to the 
jaJ)d around the COSmlc pipe. 
~ amB21ng. Lbc Hlcronymu5ea had begun to broadcast the 

Steiner preps. as wcU as the barTd oompos1. by tnscrtJng tbcm 

So:ub u.en.,ym,. and Skra Son:lt 
twbo hr/p<d """'1!Y w11b U.. ,.aNl'tll, 
lrr1hls boaill •bmd!r>: by. -'""'Jn lb: prdm of ibe 0... 
~In 1.JW:mao1. ~ 

Into the well. "After all." they sald. lipealdng tn sat!Sfied Wl.15on. 
"'the power of the preps IS tn the forces they contain. and those 
farces can be channeled lhtoulth our pipes and broadcast wUh 
clopUc energy.just llkc any oUter force· 

11ierc are now four dUl'ercm sl7.cd C08ll1k: pipes. a smaU ooe 
1.bat W1ll cover forty acres. cosUng 8500, two tntermcdtartes. and 
a super ptpc for 82500 that w1ll CO\'CT 2500 acres. ln the Mecn 
d!!fercnt states where t.bev tun-c been tnstaJJed tbev are also crcd 
lted W1lh a.fl'ectlng the weather locally. with less ~olcot storms. 
gtn•lcr. man constsient rain. and m1ldcr trmpcratuiu. 

1bc C061DiC cnergv man.tfcsta tn carlJcr crops.· said Galen.· In 
lilIDnger stemS and bctittquallty. A couple oCyeaB ago we cleaned 
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up an apple orchard. ju.al about llfl.ttn m1le9 down the road. The 
land hru:! been 90 heavily dosed wtth hubteldcs and pcstlcldes 
and cmnmerdal ftttl.ll.iers ll had not borne frull fur years. 'Ille 
trees were In bad shape Crom di)' rol. So we put the ptpc t.bcre In 
January of 1986. ln spring the blossoms were a gorgeous cloud 
of color, and when the leaves came out they v."Cre a lush deep 
grern. 1br trees arc \'lgorous now. wtlJl the most apples !Ye a'er 
secn.-

lbc rosy apple aphlds bothered us at lhsl. - said Sarah. "but 
we pm a reagent tn lhc pipe to re>ISt them. We got bold of a bug 
and put It tn the test rube. corked ll and put It In the well of the 
tnsmnncru to find Its energy W&.\'Clcngth_ then k>und a substance 
It dldn't llkc and reduced ltS vtl.allty to zero. So we treated what It 
1.1\.'CS an and made It so unpleasant the bugs wouldn't stay. We 
also had~ success wtlh larvae by putUng pictures of the =cs 
In the well With somell1lng I found they dldn'l llke. -

Sarah pau5"! to plCk up a smalh1aJ of colored watuwlth whlcll 
to Ulustrate the ~: "We took the leaves of the red geranbun 
and transferred 11.5 energy Into th.ls \1al of V.'aler and lnttnslfted ll 
about ten tttnes-the equivalent of dJJuttng It and Shaking It ho
~pathlcally. I put the vial wtlh lbc cut up gerantum leaves In 
the well here. and neutra.llzccl the water on the plate befo~ turn
ing on the pcl\\'el' about ten times. That charged the energy through 
lilts plate Into the vial of water. To check l~ cffecth-eness I pUl a 
worm tn ajar and began to treat It with the ge:rantum water. The 
poor crtttcr barked rtght ou1 IU1d lay down to die. So we dtd the 
same thing for anny worms, and I.em caterplllars. and gypsy 
moths. all VCTj SUCQCl!Sfully. -

To demonstrate 10 vtsl1ors the eJTect1vcness of his reagents In 
<lJsposlrtg of such pdlt11 11..'I nemntodCI!. O:i.len attached a video 
camera to bis mlcro!ICopc to project a u~1ng. moving Image onto 
the screen. 

-instead or using pesUddcs. - said Oalcn. we can put a reagent 
tn the well of a cosmic pipe Uuit "'11l ra<Uatc enough e~ to 
keep the pests away We put some Shaklet Baslc·H tn the pipe 
and got r1d of a whole mcsi1 of Oles. I can sbow you a barn with 
dozcn.'I of cows stmdlrig wl th their t:alliJ hanging down. and not a 
fly around, maybe thrt'C or four on the cciltng. And wc'-e Cleaned 
up the odor. lf the oow cats c."Jcan fodder. w1thou1 potsons. Jts 
fllOCS soon lose their foulness and the llJcs att no longer attmctod. -

"For a reagent_ - said Sarah. -we someUmes use the ruJcs of 
homcopalhy that the ba1r of me dog ts good for the bllc. We bad 
to work on one place when: the lhlstles were 5CVCl1 feet taD and 
!he cows couldn't get lhrou$. So "''IC put a leaf of the tbis1Je Ill 
our bca.rn p~cctor and broadcast tt to the field. In a year we had 
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the thistles b\lCk w ~. "'1th a much smaller taprooL • 
Sarah dlsplayed a pbowgraph or Ulctr or¢hard. loaded wtlh 

apples. ·1n our orcluu'd we managed LO keep the null from being 
caught by an early frost last sprtn11-• she added '41111 pride. "\Ve 
kept them from freezing by fortifying them with the essence of 
pine and spnJCC. which can Wflhstand the oold . And Mark Moller. 
who has a Cann In northwc6t Arka.n$aa. at Pea Ridge. on wp of 
the mountain where they had I.hat great Civil War battle. was 
afraid an e.arty frost ~l kill all his thlny· fh-e acres of blueber 
des. \\'hen he heard a oold front was comlng lhrougb. he flew 
down here to 1 akemnnt and we made up a vial of different ener 
gles." 

Her Ups curled Into a dlswn smile: -You may llnd It bard to 
bellevc. u sounds wild. and Incompatible. but along wtlh some 
llquJd calcium he put the~ Crom a picture of the sun taken 
Crom the moon. obtained Crom NASA. and some Agnlbotra dust 
along w1lh Us Sansklrt manua. To get the mantra lnm the naJ 
Mark plllyed a C1155eUe and ran the eouncl through a wtre Into the 
earphone of I.he wdl of the ln5trumenL And at first It looked as lf 
It had worked. Bv the ume the frost an1vcd. his blucbemcs had 
already blossom~ and had W1y lea\U. All seemed wcll Then the 
leaves fa1lcd to mature: so be got worried. When we tesrcd out the 
leaves In Galen's analyzer we found lbey'd been subjected to too 
much heavy srress by the Crttzc So we made up a '1al with aqua 
~rs produced by a lab In cau!onua at San Jose-and 
when ll was broadcast to the plants ll rclal!:cd and de-stressed 
them. They grew bf>.aullful deep green leaves. and Mark bad the 
besl harvest In ;years." 

Every Ume the Hleronymu.ses send out a pipe they ecnd wlth It 
twelve reagents, one to Increase sou producUvlty. one to cllml 
natc pests. a son delOX\J}er. a cbcmlcal det.oxiller. and so on. For 
very cold climates. such as Wyonung. where the temperatures 
goes down to 4-0 below, they ·put thetr energies" Into oil tnsLcad 
of watu. so they won't freez.c. JWil 80Udlfy wllhoul b,.,...ldng the 
vial. "But we never ui;c any po!!;On In the pipes." &aid Sarah. "NOlh 
ing Uuu would lower the vltallty of the 9011 or the plants. or bun 
tbe elementals. The <"lell:lelltals have been displaced from too many 
places WUh all I.he ooncn:te that's being poured. and all lbe pol· 
SOWi In the ftelds which cau9C birth defects In birds and animals 
and humans. The Utile faJry folk have had to move away." 

Tue remark open«! ,15tB.s tnw Sarah's c:haracter. cxp1a1n1ng 
her close a~larton wtlh Galen. who might be dcscrtbed as a 
"sensfti,-e. - Sarah. who tra\'dS a.sttally Uke Robert Monroe and 
bis oohons. bas accumulalcd hWldreds or tal>'S of cbanndlng to 
other dtmensions. cla1rns to mid past h\'CS, has the gift of Stting 
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peaplc I.hat have "passed on." Sile has been lold I.bat a spcctal 
tDBJ'k on her body denotes her havtng been a member of lhe order 
of the D!vincnsls among the Alb~enslans massacred by the 
r;11urch. She says she tho1.11jht every one saw "the Utile people." 
tJJ1tll her mother scolded her for dreaming ~:::ver Since she wu a 
11ttle girl. she says. watching the raindrops ln a puddle she could 
«ee the ratn clc:menulis. \'Cly small. Just their ouWne. slivery and 
very graceful. mlsty ngures with nolhlng on lhelr beads IJke the 
green and brown ones In the pasture or the woods, dUJerent also. 
she eq>lained. from the ones In I.he sUDJJ&bt. or In the tea-.-es of 
trees. or In the lln:place. changing ahapc all the lime. wtth bf1gbt 
colors, tiny llnlr: thing& that dance a loL "You can plck up 1helr 
tbOUghts." she said. her Cherokee features dist.ant bul warm. 
"People who can't sec I.be UtUe people thl:nk It's all a lot of bun
Ja>m. But then they can't sec an d«tron or a proton. vet thev 
btlle\'t: In them because lhey'n: taught thal eve~ ihat sci
ence lCJls them must be the tJUth. The smaller <natures In the 
gardl'll or lbe grass are harder w communlcatc with. Aeolus. I.he 
wtnd. Is a ~ty powerful elemental With his help you can change 
the path of a 1omado. It's IJke the healing touch. lt'a available to 
anyone. bur not everyone knows lbal u·a available." 

Sarah said she had asked the elementals for help w1lh the cos· 
mlC ptpcs. ·Once you get Lbc pipes sel up and spreading eneigv 
the llttle ones are vciy happy. They know lhai you·re collaborat· 
~ And the energy ls what they need to do their Job with the 
colors and the shapes of flowers. w1lh the ma tu ring of lbc fruit. 
the gestating of the seeds. n1erc are many grownups aow who 
are b«tgJnntng to lhJnk about these elemcntnl forces and to t.iy to 
learn to comacl them and make a good ernrlronment Jn whlch we 
can learn m get along together. · 

To ascenatn whether 5arah and Galen w1lh their CO!UJ11C ptpea 
were really onto some old ma,pc. or whether It was all a night of 
fancy. we set off to \15\l an orthodox cbemJcaJ engineer. replete 
'llllth tlle requlslte acaclemJc bac!Qvound, who ha.~ been cxpe.ri
tnennng with the cosmtc pipes for several years. 
N~ Jn a typical Ohio landllCape a few miles "-est of Lake 

Erle. Just nonb of lhe Appa.lachJan foothills. In a flat c:xpansc 
known as the F1rcland-bccause the Br1118b burned the early 
~tiers' holllH-a luxu:r1ous blodynamle oasts burgeons w1th 
btalthy produce of an sorts. tnclu<ltng SIXtCcn·foot cornstalks 
~ alongi;lde app~ U"Ce!I that kneel beneath their load of 
l1peru,ng fruit. Where Huron lndJans w.ed to pi.y. diesel trucks 
1JOw roar on lhelrwav to Cleveland orTolcdo. Unpcrturbecl, Han'C\' 
Uale has set up tw0 Hieronymus cosmtc pipes directly 0\-er JeY 
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lines. one running east-west. the other north-south. With an In
dian medicine -..'heel as. the1rUerScctlon. 

A spt1ghtly. outgoing. and loveable gnomelike characterwtth 
curly gray hair paned dQla.n the middle, and a aha.l!&Y sa.ll·and
pepper beard. Han-ey. In his slxl1cs. bas been tn blodynam•cs 
stnce the 1970s. w~ his n1rmtng wife. Loutsc. placed an 
amhroposophlcal text where be oould not help but stumble on IL 
Quit of his job as a cl>m1""'' cngJn"'!f' for a comp;i.ny productng 
chcmic:al fcrtlllzers. Harvey DOW ~ by both the BD ptcp!I 
and by the Indian circles ilf smnc he placei; around eadl of his 
many i:ypes offrult tree. 

In hls <'eliar. among bushel baskets of early Wealthy apples. 
and enough glistening fruit jars to olllla5t World War Ill. Han-ey·s 
lab Is set up tor U1e ptoduct1on of scnsltlvc ci:ys1all1U1tJoll5 and 
chromatographs-such as were made by l'fctll'er and Kollsl<o-a.s 
a means of checking tbc forces and qualities tn both BO 500 and 
BO 50 I . UllCd ell.her directly In the soil. potcnUzed by homco
pa Ihle 5t1rrl.ng. or Simply aansferrcd to plain water tbrougb the 
Hieronymus Instrument. wUh results that arc surpl1$lng. cspc
Clally "''hen broadcast \-ta a ODSmlC pipe. 

Ley llncs aJaog the earth. be explains. arc Uk.e Dcr\'1:5 on hu· 
man bdog.<i. allowing the energy to move from potnl to point.. ·AU 
my MDnC drclcs -about.a.hundred of them on my Utlle etghtacrcs 
of land-<1.J'e =octcd to each ot.bcr. to the mcdictoc whccl. and 
to the cosmJc pipes. All toge-lhcr they make for a powerful ccnteT 
Energy all O\'Cr the place! 'D:lal's why cveiyililng grows the way ll 
does. wtthout cbemlcal fertlll.zlCr, and only some BO 500 and BO 
50 l wblcb I put on ~ years ago. Now I bl'Qadcast the preps 
through lhc Hieronymus pipes, and It works. But I'm 1>laylng 
around wllh an even more cxuaordlDAry 6)'8tcru. • 

WIU1 a V·shapcd plastlc dowstng rod. held together at the point 
by a red elcc:U1cal wlrc"lllll:. HarveysctotTtnto bis jungle llffrults. 
vegetables. and Dowers. ID demonstrate bow It works. and we 
had to follow quickly for fear los!ng him to the underbrush or 
ha\"C h1m •'3Z115h Into one af his own stone dtcles. 

On our way beyond aShallawcreck that meanders through the 
property we came upon a row of blucbcn1cs. about Six fcet.hlgJI 
11o1th small cakes af soap attached to lhcm by wire. "Keeps the 
deer away.· said Han.-ey. -iheywon't touch the bluebeny bushes 
Jfthctt'i; -p around.· 

Opcn1ng the wcli of one of his cosmtc pipes I lal'\'C)' l'CYCBled Its 
lnoongruous contents; ocxr. to several leaves of porson 111)'-by 
means of wblcb he hoped to lk1 himself of Its lwruttous growth, 
brougllt on. no doubt. by tile excellence of his BO preps-were 
some baked lar\·ac of tile plum c::urculJo. a pc5l that digs Into the 

r.or.111k\ilh1rr 
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heart of plums. but "''hlch. 1hanks to the cosmic pipes. had man
~-ai that season to bore Into the fruit only about a quarter of an 
lnd1 before dying_ •Next year.· sald Han"C)'. "we hope to have the 
tittle cr1tt.crs totaliY Ucked. • 

Prom lhc well or the pipe he also drew a Y1al at>ou t two lncht'S 
long or what looked like $11Jld ·it's the rcmaJJ'lS or about a hllll
dnd slugs. ·said Harvey. an lmp!Sh grtn enllvcn1ng bJ8 eyes. Ibey 
were burned to ashes on a chareoal fire. Last year we hnd Slugs 
by lbc tens of thousand This year. after the bumtng. we bad 
lhem by only the hundreds. Within a year or two they sbould no 
!~er be a problem. FUnny thing. that's only on m:v farm. On lhc 
Other stde of the property llnc. my nc!ghbor sun bas them by the 
tens of thousands. just as we used to.· Harvey twncd toward a 
lhlckfi of oak trees In the west. "\Vhcn the sun goes down." he 
!lald. ~tunng toward a russet SUDSCL "the Cnerg)I' goes out of 
~ C0$1'.Dlc pipes. as If someone had turned off a swttch. At 
sunrtse 11 comes r1gbi on ag)lln." 

lnspectin3 90JDC shr1vcJrd lca\"CS on a qutnce iree. he explaJned 
that he was usiJ'lga Hleronymu5 beam proJ~r to see lfhc could 
lmpl'IM! the quaUty of his quinces. In one wdJ he had placed the 
lcavcs or three qUlllce trees. In lhe other a piece of his fnvorlte 
pear tree. /1!$ the HICrofl)'DlUSCS clalmed IA) M\'C successfully ll'llllS

fcrrc<J Lhe navor of pecans to aroms, Hat\"ey was Intent upon 
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trying ro aansfer the quallty of one or bis beat pears 1n1o the 
quince crecs he had planted at the bottom of his garden. 

"The qulncC: he complalnccl. ·is too hard to cat. Bul both the 
qulnee and the pear arc of the same rose famUy. You can graft 
either one ID the other Wouldn't ll be wonderful lO be able to plck 
a quince tight off the tree and ea1. It llke a perur 

'The Idea sounded l{l'eal. bul by the look of the quince there 
seemed to be some rcsl.8tance still. 

To geycraJ at.her trCCS I iarvey had arinehed "t"rmcll coll$.• which 
he &UJ'\'eyl!d unhappily, clalmtng r.hat lnStead of Increasing the 
trees' mergy. as recommended by certllln dowscl'l!. the cons In· 
terfered with I.be flow. deprMng the tncs of energy. ;;o lbal.some 
of them had dC\'cloped a bllg)lt. only rc:cio-.'Cl'1llg after the colls bad 
becnrmi~. 

WIIb a small pendulum Harvey demonstrated how lo find the 
eottgy "door" io a ttte. a door that all ~ bavc. •BJoclt and 
Da,1s. - he cxplalncd. • dlSCo\-ettd the neutral apol ln a bar mag
net. By doW51ng we\-e dlllCOvercd that a itte has the same tb1ng. 
A rrcc 1s bipolar. the IOp . .-.1th lls branches and lea\'CS. 1s south. 
or poslUvc: the root part underground IS north. or ncgatn-e. and 
there's a small neutral block In between. a few Inches up from 
the ground. And thcte's your door. 

Ah•scious Lodi apple u-ee swayed gently ID the brcett. loaded 
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1111di sucailent fruit. KnecllflA bY It Han-ey dug to un~ a small 
plar.dc Jllm-conmlncr. half t\Ucd with BO 500. · 1 burled u about 
tllteC Inches, down close to the roolb. on the cru.t side ol the trunk. 
!Je'C3USC the eanb energy rum ca.st-wesL • he said. Potntlng al 
~ bark about a foot above the ground. he aplalned: "Herc I've 
~pped lhl5 ttny aystal made of quartz. paint.Ing up to catch 
tbe cosmlc lnJlow. I'm gotng to take them bolb olrnow. and we're 
gaing to dowse ID see If any energy ts coming off tllls tree. Then ru 
put them back, and you can see for yourselves just what rm talk
ing about 1ben I want you to do It loo. so voull know that lt's an 
for real.. -

ibeTCSl of lhe afternoon was spent ln the on:bard wl1h a Melrose 
apple tree cxpcr1mcntlng wllh potcnUzed b10dynamlc preps and 
Hieronymus faCS1m1le9 or lhcm In vta1a of plain dlsWled water. In 
~ case the tree radiated force Into the SUJTOUnd:lng garden on 
an approximately equal scale: orpnlc and !aa>trnJJe appcand to 
~ equally eff~-e . 

.As predicted. the rod dropped only at a dl.5ta.ncc ol about ten 
fttt from the tree. as It p1cked up I.be tree's own energy Beld. '\\1lh 
lhc 500 burled by the root. the rod went clown with force a llttlc 
over a hundred (eet SWll)'. and when the 501 was added. about 
another st.x feet further. "It looks as I( the tree 18 actJng Illa: a 
m sm!c pipe. relaying the forces out around IL just ll.ltc a Galen 
Hifionymus pipe." 

"The quesUon: said Han-ey. •ts whether the fon:es are actuall)• 
alive 1n every case. the same for the organic substance as for lhc 
fall'S(mtlc In water. We have to know whether I.he fac51m1lc carries 
bothllfe and force.And that we can tlnd out only bY making some 
ciystalllzat:!ons of each and every one.· 

1bJrty·stx hours later. Including one spent stln1ng the 500 and 
another stln1ng the 501. the rcsulls, as Hl\Ney predicted, W1!1"C.' 
clear enough to sec. 

ln the cryst.aWzatlon made wllh the potenll2cd watfi from the 
BO 500. DOl only are 8lgrn! of energy clearly visible. but also the 
qua11l!es recognlzCd r.hrot1ghout ibe years by ~UTcr. KnUsko, and 
others. as being attributable lO 11fc." A chromatugraph of lh1s 
same water shows the typical outunes of !Mng organtc matter. 

On the other band, the crv&talllzaUon of the dl.5Wlcd waler cn
ergtzed by the Htcronymus.tnstnuncnt docs show the U.rce. as 
ean be easily compared wllh a crystalllzaUon of just plaJn waler. 
unaffected by the lnStrumcnt- But the crvstalllza.Uon lacks the 
lndk:ations ofv:Itallty It bas none ol the stiong clear Unes radial· 
Ing from a center to be seen In the organic water. Instead sis lines 
arr murky and amorphous. 

From all of which It can be deduced that lllCronymu.s-s cosmtc 
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pipes may well be broadcasting the energies contained In the 
porenttzed BO preparations. But somehow In the transfer of these 
energleS via the eloptlc analyzer on ihc beam projector. the "life" 
In lhe preps seems IO get tna.ngled. tf 9.J'"ey Usle assumes that ll 
may be because or the electr1clty uecd In making the transfer. As 
the Rtcronymuses arc wdl aware. and ready to exploit when they 
wanl to ncuttallze a substance. a quick shot of magnctlsm gM:n 
to a \'1al "111 cause It lmmedlaldy lo lose Ill! power. -rhc same 
thing. - says Usie. •may be hap1:>enlng lo the ' life' force when sub
jected to an electr1c current 

Whal remains Is the fact I.hat the cosmic pipes do broadcast 
some form of creattvc energv. plclc:ed up with a dOwslng rod or 
w1lh I.be Hieronymus tmtrumcnts. a.s tcsdfled to by scores of 
happy farmers who are growing bcalthlcr crops w1tboul bcneflt of 
fenl.IJ.ziers other I.ban the BO preps. whether they are using the 
subsumcc ll.se1f. or the "''ucr from It potcnlhAed by s11mng 

But without making a big tssue ot h. lndced rather prcfcrrtng 
to play the subject down, unlellS strictly among their own 
amhmposophs. tnOSl Stelncrlan blodynamJc pracuuoncrs admit 
that a 'Wbale step In the transfer of energy Into plants. and lhdr 
sw=ssful fcnilUatlon. has been left out of the equal.Ion: the whole 
wadd of nature sptrtts desc:r1bcd. amonpt others. by Paracelsus. 
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Blllvatsk>'· Stetncr. Leadbeater. and most cncilanUngJy by Oeofl'rey 
}iodst>n and. at f'lndhom In Soot.land by OglMc Crombie. All lboae 
SCJ151tl\tcly lnvOlved with the problem attest. without cxcepUon 
and without the sllghtcst quall.flcatton. that In the growth oe plan~ 
a vital and csscnlJal role mu5t be played by the dcnlzcns of the 
eleIJJClltal kingdom. and tha l until they too are duly lllkcn Into 
ac:coant. as does Sarah HJcronymus, nolhJ:n& In the "''Ol"ld of agr1-
cuJtUre. hontcultute. or gardening w1ll ever make much SCll!lC or 
progress 



Chapter 23 

PERELANDRA 

ln lhc 1970s I.he ~rid dl.9cxn.'Cred the com
munity of f1ndhom. a.long w1th Its other wor1d of nawn: spirits. 
deva.s. and the Great Ood Pan. Some "'Cre quick to accept as 
authcm le the messages the senslth'l: Dorothy Maclean cla.lmcd 
to haVc received clalraudlally from lhc devas responsible for the 
remarkable fruits, vegetables. and fiowct'6 lhal now1Shed 50 well 
tn that remote and chUly wilderness or Scotland. Olhcrs iook It 
as romanUc fancy. wlllcb mlgttl. at beat. serve to awaken man 
k1nd to a more scmlth«~ approach to the pl:mts It depends on for 
rts life.Actual a;mununlcatJon with lhe nature &plrtt.s. abannle5ll 
enough pcrfonnance for the fey entourap;c or Dower people of the 
Sixties. was ccrta:lnly nolbJ.ng ratiooal people could pretend to 

Indulge tn for lhemse!Ves. 
Now comes a young lady Uvtng In the wooded foothllls of 

Vl.rgJ:nla's Blue Ridge Mounlalns wbo sa.)'ll lhal anyone can com
munlcaie with devas, nature spirit.a. and the Great God Pan. by 
t.bc simplest of dC'\1CCS whlcb she Is bappy lo Impart to less splrl· 
t.ually motl\'3tcd mortals just !Or the asking. n·s Umc. she says, tn 
a more scr1ou3 vein. that we ay. If we want to bcaJ the planet of 
Its ms. to cammunlcate and collaborate "1th the fon:es of naiurc 
whose funclJOn IS lO do JU5l that 

Her name--es exotic as her purtiUlt&-b Machaelle (pronounced 
M!.CheDe) Wrlghc. and In an open llcld by her woods ~ bas cre
ated an c:maordlnat1ly bcauUful garden ca.lled Pcrclandnl. (after 
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tl1I! boOlr by C.S. 1.ewls). enUn!Jy, or so she says. at the dltcdfon 
of her tnsubstant!al teachers. Whal's more. she now regularly 
f.f'"CS warlcshops to Impart to other aficionados of the garden from 
()rCgOfl 10 Ftortda, and from New McxJro to Mal.De, bow to com· 
ani:nJca~ d1rectJy w1th her diaphanous fnends. 

Hu premise. for which there Is a stranl{ely growtng support 
around the world. IS that only by collaborating wUb the Thtrd 
J(lngdom. tbat of the elementals. lhe ~Id of natl.ll'l', IS 1hcrc any 
bDpe af cleaning up lhe pesUlcnlla! miasma that has gt1pped lilts 
paanet and by beallng fl. heal all the life I.hat It sustaJns. The 
same dream moU..'81.ed lbe supporters of such movements as Jose: 
AfgUCtles' Ha!monlc Convergence. The same mes•agr bas been 
prcacbed by Paracelsus. Blavatsky. Leadbeater. Bcsanc. Hodson. 
and espedally Rudolf Stelncr. Only. MachaeUe bas De\'es' read 
tbe1r books. She gets her tnformatJon from Ute source. wbcrc 
anyo= on earth. w l.nSlst5. can gel II. by simply followtng her 
~ tbough not necessarily the ordeals that led to her awak
ening. 

As a young girt. suffenng from dyslcx1a . .. 1th a drunkrn molller, 
tyrannical father. and a vengeful stepmother (who threw ~r onto 
the street tn her early teens w1thoui money. home, or Job), she 
found herself spUt tnco two people: one oulwatdly somber, trytng 
to SUIYtve: the other Inwardly Joyful. powerful. Ufc-gMng. 

Mcd.itatJon led her to astral travel ln Which "Instead of empty 
spa~. J saw before me forms, Uke a group or people so out of 
focus chat J could barely make them out. I felt I was looking al 
them tbrougll a wtndow. and suddenly I r~ lbat J had rome 
borne-my real home. I didn't know where this place was. but I 
knew. without a doubt. that It was home and lhal I bad lclt bome 
to come lo Earth.· 

In her astral traveling Mnchaclle lcamed that when out-of-body 
she co.uld be of servlee to others. gtvtng quick llSSlStan~ tc cm· 
bodled sptrlts In distress, such ss a p11est on a tnun 1n Yugosta· 
\1a whom she managed lo comfort. splr1tually, just before the 
mun crashed and he died. "Each ttme was dtfferent. and l lcarncd 
something new about the ama7.lng. unseen. complex; activity that 
goes on all around us all the Ume.· 

Clo.scr to dally Ufe. she helped form the Communlly for Crc
at11,-e Non-Violence. convtneed that ecology was one facet of nan· 
VIOience: '"the dcstruet!on of nowre being I.he dcstruetlon of man 
htmseJ( the quality of man's ~rentt being d1rccth related to 
the quality of hJs llnlt wtth nature.· • 

McMng to Uve In the woods brought more rapid ~'Clopments. 
I ftrst notlccd son~ dlfl"crent about the woods when I was 
alone m the ho~ at night. I could feel an cncQtY. and at night It 



MoclDdl< V.~ .. ""'1.Uldnl •h-nl'tht ldmJI-; o:!Jlp:numa lllll-lbr ""'"' 
bcrpdrn. 

lntensilled to thc point where I would feel uncomfortable about 
walk:tng In front of a Window or by the double @)ass doom-espc· 
dally during the nights of the full moon. My uncomfortablencss 
wasn't fear that I was gol.l'lg 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 lntenS!ty. Nothing llooUle. • 

In 1974 Machaellc dl!ICovcrcd books about flndhom. "All of a 
sudden, I was being told thlu the vague (llerglcs l bad fdt arowid 
me at Pcr~tandra actually bad names. Devas. Nature sp1rtts. They 
wen!ll"t cn:ated from my tmaglnaUon. They actually emtcd! Wbat 
I had felt In lhc woods was a Ufc force tbal now was tdentlfted and 
could consctousl:v be worked With.· 

By early Januaiy. 1977. Iler commtanenl had been made. ·r 
walked Into the woods and announced In a loud. clear voJcc: I 
want t0 do at Perelandra wbat they did at f1ndhom.. I "'<mt to 
v.wk wttb devas and I want co work With nature spldts .... Tucn I 
left the woods. rcrumed to the house. put myself Into medlta.Uon 
and waited." 

MachaeOc admits that at the umc sm did not really know what 
she was dotng. But the: response "''aS lm.mcdlate. "Like Dorothy 
MaclGn at Flndhom. a crov.'CI of '-olccs came at me. And only 
when I uked that they communicate one at a time did they re-
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spand. to my amazemc:nL f'rom the mcdJtaUon standpoint. I found 
\he devlC level to be a level of consctouimess very hlgh 1n ,'1bra
ti0tl.. .As If someone were to htt 11. bunch of tuning fork!. and ""' 
could distlngu1sh the v1bnrtory dlffcrmce bctwttn them rather 
than the cUIIcrmt sound ... Jt resembled nothing I had expenenccc1 
In medJtaU<m prt:\'10u.sly •• 

And so Macl\Mllc".s collaboratlon started wtt.h the members of 
me Na.rure Kingdom. ·1 was given tnstTUctJon.s. I was told what 
sred5 to buy. What fertilizer to use. Kow far apart to plant I.he 
!;ttds. When to thin the plants. and how much spa.ce to Jea,-e 
tJc[\JICCR them.• 

As each deva came lntO ber awa.renes.s i.hc say~ she ooUCCd a 
;,llgllt. shift In vlbraUon, until after a wblle she could nrogntze 
lbrmas they entered her awareness. "One day. I felt a VCI)'d!ffcr· 
:cnt vibration. and found ID}'tlelf connected t0 I.he 0-ultghttnR 
Deva of the Garden.· 

Machacllc sa•;s that because she tends tO sec: the mllltv around 
her fn terms ofenetRY rather ll1an form. she experience; the na
ture splitts as 5wlrl!ng spbercs of Ught cner11.Y. "Out of conslder
atlon for me. wben the nature sptr1t.a choose to be visible, they 
choose a context wtth which I am comfortablc-i:llngy I know 
that they do appear to humans tn the form of elves. faJncs. gnomes, 
etc. But l think that's only to people who arc comfortable with 
these concepts. To maatfcst 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 jJIU'dcn thrives, only a few feet from a ropcd off 
sanctuary, afTUmits to all but the nature splrlts. Machadlela•Wied 
opcnJ;y: ""fbey've taken some ood raps because of our mistaking 
thClll for our own thought forms. They arc extremely powerful 
mtllles. responsible for the exi&tcnce or au thal has form around 
us, e.nd at the blink of 11. Oea·s eye. they can remove that foan." 

lt was then that Machaelle, tall. good lookillj(. tn her early for· 
ttes. dark ha.tr held back from the midsummer heat. chccrfullv 
showed us how to get In t.ouc:h with her ln•1s.lble compan1nni 
It's easily done wttb a form of klne.slologv• she c:xplalncd. •Hold 
Your left little finger tO your left thumb. Into ihat Circle t.hnast the 
thumb and Index of your r!gbt hand, pinched together. Then ask 
~ quesuon. any quesUon. pra.1d.!ng It can only have a yes or a no 
;or answer. Pus.b up against the c:tn:le formed by vour left thumb 
and Utllc llnger. If they• part. It's no. Ii I.hey stAy ll.nnly shut. Jt's 
~ You11 be amazed bow quleltly you caldl on. and how quicl<ly 
rou'll 1"' In t0uch wt th the world of eltmenlals al.I around you.· 

Elaborating on the sctence of ktneSIOlogy MachacDe explained 
that tt. is In no way ID)ISIJCal or m~al. but that when any "nega· 
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c1ve· 15 placed within a person·s flcld-bl.s electrical S}'$Lcm. I.he 
dettrlcal energy giid a:mmJned within Ills body-Lt will lnunedl 
atcly respond by "short·dtt'ulUllg." maklng II difficult for the 
muscles to malntaln their sl?'clll1.th and hold their position as 
man: pressure L'I added. Com-eracly. when a "posltlve· Is placed 
within the flcld, the electrical system holds. and I.he muscles arc 
able to maintain their le--cl 

"1f' you ask a question USlng the yes-or-no format.· she added. 
adrolUy (lcmonstnUlng wtLh her flngcrs. •tbc elementals can an· 
sv.-cryour qi •cstlnn by ttansfernng a yes (po5IU\-e) or a no (JJega 
tm:) Into your energy Jlcld. You can then read the answer~· te&· 

tng yourself with lrlnestology • (F'unhcr lnstrueUons arc In the 
HowTo Appendix.I 

But our first preoccupanon was With finding out about the gar 
denln wblch she appeattd to tun-e gooc one bellcr I.ban Courtney. 
f'ndollMky. Hieronymus. or e'\'Cll Lisle. produdrul. as she put It. 
enough extra food to feed Phlladclpbla. all from about a quartt'r 
acn: plot. without ~flt of Carlson. Hamaker. or BD preps. cl 
~sprayed or broadcast from a COsmlC pipe. Nor docs she \\.-ater 

htt garden. except at the moment of planung. Thereafter. not a 
drop. even In tbc summer of 1986 when the Federal Qm-emment 
dcciattd \.'1.rg1nla (and SC\.-eral eastern states) an agrtcultural di 
sasrer area because of the droughL While au 11toUJ1d her wdl 
mulched gardens withered In the sun. Pcrclandra stayed fresh 
and br1g):u:. leading her neighbors to suspect her ofbetng a witch. 

Tue gill"den. a hundred feet acrollS, 15 laid out Ln a cirotc. with 
concentr!cTOWS oflusctous vegetable!J llnd brtlltant flowers Ln the 
most amazing vartcty llJ1d jt1Xtapo81Uon. In Ute center. In an area 
specially rcSCJVCd forblrds to feed and bathe, stands a wtrc struc
tute Jn tbe form of a ·cencsa· crystal, an antenna device made of 
fOl,lJ" CQppcr drclea. two feet tn dlnmctcr, designed by plant ge 
nel1clstDcrald Langham ·10 attract to It the Ufc force energy from 
all form within Its range. clearuse this energy. and sptn In back 
ouL Into the cnvlronmcru. • &neath It Ucs a gematonc. all on a 
slate abm'I'! a F'lanag.an pyramid tensor. The bavcn LS also sur · 
rouruled by a drde of stones. llkt: Han-ey Llsle·s. to create a zone 
of power. 

"The focal point.· says :-.tachacllc. '1las changed 1n content. but 
nm. tn posttlon. It used to have a natural white quartz crystal in 
the center: but then I managed to get bold of a much mm-e ~ 
ctous jcwtl • 

Three spiral paths lead fn)m I.be pcrtpbcry to the center. A f~ 
surrouru:ls the garden to keep out the ndghbor's bar9cs aJtd CO'MS. 
but not the animals ol Perelandra "'+ilch arc free to come and go 
as tbey plca.sc. Including rabbits. moles. deer. and any kind of 

~land Ill )l17 
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lloo:'-ik Wi1ll1lll 

lnSCCt. No foreign rcpcllant or tnsccucldc ls used. OlWWIC or other 
·1 maintain the garden on the pr1nclples of encrg_v."satd 

MachneJlc. speaking with tbe Intensity and stngle·mlndcness of 
Bcm1n1's Santa Teresa receiving the arrow of love dlrcctlv Into 
her btecdlng heart. -nus gardening. thls co-crcauve enei&Y gar· 
denln,g, IS a metaphor for Ufe. As you change your approach to 
tbe g;uden. you wlll. ln tum. change the •'tit)' fabr1C of how you 
approach your llfe. The Perclandm garden Is my llfc. my heart. 
my breath. It ls my friend. my helper, my nnr1utcr. and tcacber
espec1a11y of myself-my planet. my universe. II ts my kev to tbe 
unlvl!rse. It gives me access to spiritual truth and un1ver$.J natu· 
ra1 law contained W1thln the untvct'!llll flow. It Jll the deruonstra· 
tlon of these truths and laws played ou1 before my eyes. u ts my 
proof t.hat what ts sptrttual truth and unl\'l'!rsal law courses 
through au of rcallty-and thls lncludea a garden.· 

And some creative miracle must ccrtalnlv be being plaved out 
In t.be beds of that small garden. for Machadie·s met.hod Or fcrtJJ
lzlng bcr soU IS more unbcJJC\1lble even than tbat of Podoltnsky. 
Carlson. Howeanh. Hieronymus. or Usle. She! has made up what 
she calls her "901J baJanctng klL • a colJceUon of tiny packages of 
bone meaJ. ll)Ck phosphate. Nitro- JO. grecosatyf cotton5eed meal.. 
<1otrun1tc Umt. nip. and essence of comfmr· -all on tns~ 
Imm her dC\1C Inends. · 
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"People dQn't n:aJJzc that without Ule proper nutrterus the physi

cal aspecr of the plant rc:ccfves no llfe sustaining support. ll must 
ha\'C nun1ents." 

These she holds ouL one at a lime.just a ptncb In the palm of 
her band. and asks how much of esch Is neecled by the SOil. As 
she gets a response she requests of the appropriate nature spirit 
that It n<:cl\'C the energy from the n1ttrtcn1 In her band and shIJl 
ll In an approprtatc amount to the appropriate depth In the ap
propr1ale secUon of the garden. 

"You may fed an tmmedlate acnsatton In your band or a chang,e 
In the tnltiknt you are hold!nl!, ·said Machaellc. quJte mattcr-of
factly. 3JI If dcscr1blnit a rcci!M' for fudgr rather than some 
qutmcsscmfalfy mctaphyskal feat. "Hold your band out about 
ten~ Once complete, just drop IM nuU1ent on the ground. 
Don't try tOM\'C It because ll ls nothing but form without energy. 
and Is no longer u~ful. A1 lh1s potn L the na tur'C spirit Is shifting 
the energy of the sub51ancc you arc pl'0\1dlng from lhe form ID 
your hand and u~ ll as I.be ba.9C to expand the energy to the 
amouru nttdcd. The naturr splrtt 11.1ll relnfu5c that expanded 
energy lnlO the ground In the proper concentration and at the 
needed depth. Once the energy Is In place. the nature sptrtt you 
arc woddng with will shift lhe energy to tbc form IC\tl tn short. 
by using the cxpcl1JSe of the nature sph1ts. you can Infuse th1ny 
rons of gr~d over a one-square mllc area to a depth of 11'-c 
feet. and u all Stlll't& wttb a teaspoon of grecnsand In your hand.· 

Macbaclle smiled happily. then gazed again at the beauty of 
her garden. "When you·vc done. spend a moment sensing the 
land you fla\•ejusl balanced. Note any changes. If you sense noth
ing. don't be dlaappotntcd. The c!fcciAI. because of the nature of 
this wor1c, may take a few days or weeks to show or be felt. Over 
a pc:r1od of i1me. you w1ll note a change In the garden balance. the 
dcMc tnfonnatlon rccel~. bow c:veiythlng In the garden wca'"eS 
together more easily. You'll 50C lhc g.atden rhythms change. Utrngo 
that an out$1dcr wouldn't c:vcn notJce, but the very thl.ngS a per
son working tnumacely with the land wUJ pick up hnrnedtatcly." 

Mac!taellc explained that If tlley wanted to. the nature sptrt1S 
could easlly llnd and nlO\"C cncn::.v about wt.thout rcly1ng on us. 
"But that would defeat the purpose of the game. They need us as 
much as "'"' need them tn order to have a co· creative endeavor.. 
Alt.bougl:t nature Is powerful beyond fmagtnatlOn. and buman5 
arc powerful beyond lmagl.naUOn. man and nature together' hold 
the pramlsc ar many umes their lndMdual power. A potential of 
this union IS the crcatk>n of Ille Earth's awn healing energy grid 
through Its gantcnlng system around the planet. And the tv>allng 
poWCT wblCh ... 111 radiate Crom I.he gardens and ultlmatety from 
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~ gr1d formed by the llnlt up ofthe gardens Will be equally avail
able and UMble to both humans and to nature, because It was 
c-rcatcd by humans and nature united." 

Machaene·s approach to tnsccts turned out to be as amazing 
;i;; tier approach to fcr1illzlng her garden. "If man Ls to sensltlzc 
llJDlSClf to the communJcauon of the Insects. It ls Important that 
be "1eW them as me~ of a problem. not the problem ti.self. 
When deaJlng wtlh dlseaac In human.'I or nature, the Insects tn 
question may be conquered or controJJed by man wttll his tech
nology: bm the disease Itself Will not be eliminated unut ~ un
dcrl;ytn& reason is addrcs!ed. Ln areas where Insects appear to be 
aaublesame or out of rontrol. I suggest you draw back and look 
at the larger envtronmental picture for the answers vou are sttk
trui Ir you 5tlil have dtfDculty lde:ntlfytng the real prOblcm. look at 
JRdSCIY how the lnscct.s are tnttt!actng wlth tnun.1n or natural 
imn: there lie the clues you11 need for the answers to the on::ra1L 
ptcture." 

Machaelle headed lOWatds a smaller Cltele, about twelve feet Jn 
dlamcler. entirely devoted to tomatoes. 

·1 have found" she went on. dcllcatl'Jy plcidng a ti«Ue from one 
of the plants and gently plactnR It onto the ground, "that In UK: 
garden lnsccu function as qulclt dispatchers of communlcatum. 
If I see a planl or row suddenly overwhelmed, or Sttrnlngly O'o-ct
wbebncd, 111 open to the appropr1ate deva and ask If the plant 
balance IS off. For example. I m~ find lhal a pattlcular rose bush 
IS oovcred with aphids. When I O.rst Inquired. I was told not to 
p31l1c, Just do the monthly fcrt11Jz1ng as planned and thal would 
rebalance the bush. And Ifs lrue: once I've done the p1anncd 
fcrt111%1ng, the aphids leave the bush within twcnty-rour hours.· 

From the tomato ctrclc she moved to another circle filletl with 
nowcrs. her tone bceomtng more scnous. "Everything can be g1>-
1ng alongjus1 flne In the garden and an of a sudden, out of no
Whf!'l'C. there's a horde of something eating three rows of veg
etables. I have learned I.hat when lhls happens. mare often than 
not. It ls because there has been a sudden and dramatic sblft tn 
thought, Intent. or cmotton, e!thet wtth the gardener. orwlih the 
famlly or community connected with the garden.. When 1t comes 
to ungrounded, raw. emotional cnCJ'&Y released by humans. na
ture functlons In the role of absorber. El.-en though emotional 
energy ts lnvlslble It Is oo lcs.s tangible In lts dfeC'l on the world 
of form than lnsecis. bes\')' rain. or drougbL • 

lbe reason li>r ~landnl's auettSS with lnsccla ~clearer 
as Macbaellc beaded for a shaded outdoor table where some cool
ing herb tea sweated 5llght.ly in the brceu. "Since the beginning 
of my ad•-enture. I ha\-e tlthf:d um percent of the proen back w 
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nature. J~t on general prlndple. To be frank. I don't bclJevc I 
bln'C ever full)· been taken up on tba1 Ulhlng. What f•'C obsem:d 
ts I.bat wbcrc animal and plant tntcrfaoe. ll ls wtth the softest or 
tou~. Al the same Ume l'\'C !ell an air or aggression wblch 
bung over the garden gradually dlMlpatc and e-•cniually disap
pear aJtagctbcr. Then I reaUttd I bad rctnQl.'Cd my allitudc of ag
gression iowan:l the anlmal klngdom when I changed my mindset: 

A pcrf<rt-.- c:allbllg<. noll.mt wtll1 lik......,. -.!niJnjat<tt<J toll by the oami..
.prilli. .. pbotoqaphnl •no! deoaib<d by ~d..dt. Wrl,dlL 

and this. In tum. changed Lhe collccU\'C at1Jtude with wblch the 
animal kingdom Interfaced wllh the garden. They no longer had 
ID flgbi fer llf'e. They ooutd cxlSt w1thln a nawral envtronmeni 
wit.bout rear of reprisal \\Iba.l's more. It set tnto motion the crc
a.l!Dn of a new balance-one In which the quantity and quality of 
actlvliy was tnCl'\'88Cd manifold. By Including all mcmbcnl of the 
eha1n of llfe who belong within the balanccd garden cnvtronmcnt. 
one cncour.iges and enhan<X'S the quality and lnlcnslty of life 
energy wtthln that chain. and wit.bin I.be CD\'lronroenl as a whole.· 

Machaellc's dcscr1ptJon of how she bandies the cabbage woan. 
ts wiser ped18.p5. and certalnly lcSndcr. I.ban lunng them lnm sexual 
u:aps. holl.'e\oer appcallng the bait and pa1nles$ the dealh. 

"Wllenmy eahb\JlC, bcoccoU. cauliflower. and Brussels sprouts.· 
saJd Machac!le, 1>eeamc hea\'lly ln!w.ed wUb rabMgc worms. a 
common problem In the area. I connected v.1th the De\-a of the 
Cabbage Worm and announced I "''tSbcd to give one plam at tbc 
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end of uch of the four rows to I.he cabbage wonns. and 1 rc 
quested I.hat the worms re~ themselves from all t.bt other 
ptants. ~pt for the li>ur which I had designated.· 

Machaene smiled happily: "'The next morning all the plants 1n 
t.hC four rows were clean of cabbage wonns.ciu:ept for the one 
plant at the end oI each row. What surprised me most was the 
8JllQUnt of cabbage worms on I.he end plants.. Each bad only the 
mim:t>uofwonns 11 could comfonably support: the rest had SUn
ply disappeared! Birds, wasps. and various other creatures bad 
been feasting on the abundant cabbage worms and I.be plants 
~ left co conunue I.heir growut without missing a beat. In Jess 
than SC'fell days I.he tn!esced plants bad 'healed: leaYlng no boles 
ill tbe1r leaves: and by llUc summer even I.he dcslgnattd plant 
llad formed a perfect four pound head.· 

A tall young man with a thin mousuu:hc and I.be gmtlc expres-
51Dn of a person who cares for what he docs. came wandutng up 
the path from the house a quarter mlle away. ll was Clannee, ex
Paullst semlna.r1sl, who had given up the cloth to 11\'t: and work 
with Machaellc. 1ben. just as our com crop began to tassel - she 
-..ent. on. waving to btm to join us. ·11 was attadtcd-ravagcd Is 
the word-by Japanese beetles. They ate the poUen and demnl
Jshed the silk. But bnsed on my luck wllb the cabbage wm:ms. J 
decided to contact the De\111 of the Japancsc BeeUc. Much to my 
astonlshment. I touched Into an energy that I can only describe 
as 1.hai of a battered chfld It was an energy of defeat. of being 
bearen.tnto submission. Yet It sUU had mixed In wttb It anger and 
a manJc desire to ll,ght for lls life. I was told by the deva that wba1 
I was cxpcnenetng was nor devlc but the con5ci0usness of I.he 
Japanese beetle Itself. So I simply asked that U1c beetle recogmu 
Pl:relandra as 11 sanctuary and Invited It to Join us so that It could 
begin to heal. I stated I.hat we would not drunngt or destroy the 
beell.cs To seal I.he bllll!atn. I promised to leave urunowcd a spc· 
cl.fie= of lall grass that was a favonte of the beetle. 

1he sun was almost onto the crest of the Blue Ridge. easttng 
long. cool shadows from the woods that reached almost to i.bc 
~while the ftrst or the evening S\llallows dancd aJkr ln5ccls 
In the amber light. ·1 addressed the Issue of the corn.· said 
Macheene. ·stlll hoping to salvage eome I dcc:lded to tty to ~ 
the vlbrauon of the lnd.MduaJ stalks Perhaps t.be ears would ftD 
Ollt dcsplte tht JapanCllt beetle. I spent three days putting my 
hands on each stalk and lovtng Lt. Al the end of lb.rec days, t.be 
naum: lntclllgences had bad enough of this nomcnse and I was 
Cold to lc8"'C the com patch nnd not rTtum unUJ furt.ber nollfled. 
Deva.s and nature sptrtts do no1 respond to what they call gooey. 
scntfmen!AI lm'C. Their IQl.'C IS of a<1.IOn and purpose. the klDd 
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they desire from us.· 

Clarena: smili:d W1ih evident aatisfacuon. ·por lbrce weeks she 
stayed away from the com patch, unUI one morning she was tOld 
she could return. E\'Cl"Y car of com had 6Ued out-not fully. on,ly 
half. She was told lt was all tbal .. u needed to feed the b1rcls_ A 
laier planUng. not damaged by the beetles. V.'Ould be for our ex
clusn-c use. A mon1h lau:r It matured. umouched. • 

1l was the aame "'1th mv roses.· Machadle added. -rhe bcctJes 
would take one ar two ~'C!'ll on a bush and lca'-e lbc other ten 
for me. After Wll1cllJng ihl!i process }UJ" after year. l ba>-c been 
able to change my attitude about bugs from focusing on v.ilat 
they attack. or wcakrn. or damage:. or delluoy. to IOcus1ng on w 
gift each lnSecl offers to the oorml.lcss other members of the gar. 
den. 

"'Ibl.S. In tum. bas allowt!d me to see the lns«ts' r:lgbt to "" 
part of the plant kingdom. It may sormd odd. rm sure. but I sec 
the Insects as not only an lnl.cl!ral pan of the em1ronment. but 
also as pan of the garden crops. I encourage lhClr health and 
vibrancy as I ,.'OUld anythlng else tn lbc garden. And I look to the 
gll1'dcn to draw to It and suppon a balanced and full population 
rX Insects which. Ill wm. bclps to auppon the °'-crnll llfr of that 
cnvtronmcnL I was told. for Instance. to plant costmruy tn the 
herb ring. a herb I personally do abSOlutcly nothing wttb. thougb 
J'l.-c heard It ls used for medicinal lea8. Each year I dt111fully fcrtil-
1%C It, and early each spr1nglt becomes completely c°'ued wtth a 
bOllon aphids. About a week later. almost the saJtte number or 
ladybugs appear In the rosunary. Not long after lbat. there arc oo 
aphids, and the ladybugs ha\'C scattered about the g;i.rdcn. Tue 
costmary In the Pcttlandrn garden 19 obvtously Intended as a 
breed1ng ground for lrulybugs. • 

Mlcbaclle-llke that SCllSlU''C and 8.lllOnlAhlngly lllilratc Scot. 
R. Ogilvie Crombie. better known 8.8 Roe. ft1end of Flndhom. and 
possessor of a llbnuy of arcana tn Edinburgh worthy of being the 
~of Queen Ellzabeth's wlza.rdly astrologer. John Dee
dcscr1bes making coruact With the C~t Ood PaJ'L As ruler of all 
lite nature spl.r1i:s, he con~ t-o her. all she understood it.. that 
the O\'CJ'l1dlng tntcnl of any garden Is to be of scMcc. "Wltbout 
service.· was the message. 'there would be no need ID create such 
an cnvtnmmcnL Prior to ban.'COSI. ihc gardener 19 of savtcc as he 
works m assist the garden tnt.o fonn In balance. Dw1rul thlS pe
riod. the garden~ h11maru1 Ill return by creating an environ 
mcm which shifts and heals all It touches and enfolds. nus IS 
uuc healing scn1CIC. But ihc garden's full capacity to SCl'\'C be
gins w1th the ban'CSL At t.hls point.. lhe human expcrtcnccs 
through barvcsl and tngesUon the full oouon of llfi\1ng on ail 
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~ls. And the partnerahlp lhal was fom1ed from the veT)' Instant 
he set foot upon the planet IS cekbrated by man and nature on 
aJJ kYCls. Those humans who work with nature lo the splrH of co
o-eatMty have acknowledged and successfully demonstrated the 
f!nkUiey have With the nature world both pbyslcalty and splrllu· 
al!Y· and narurc has responded In lclnd by producing food and 
1i.Jd for 1he ~cal support of the human sp1111 on the planet.· 

In unison. says Machaelle. and as a parting shot . the 
()1.-crllgbting Deva of the Pen:Jandra garden. the Deva of the Soll. 
and Pan all told her that In order for man to be physlca.lly. en» 
oonaDY. mmtally. and spb1tualfy supported. as he evolves Into 
me Aquarlan A#. he must.. In pannershlp with nature. wodt to
wani fun ecological balance. 

1be sun was down as we headed i>r the boll!IC. Mact.ac11,. walked 
ahead slowly. showing the way. lbau&hlfuDy kk:klng a pebble wilb 
her sandal -rbey"re real. the narure spldts: she said quJctly. 
•AlJd they may lake many forms; but one lhlng lltey never arc. 
1bey'rc ne>-cr cute. They seek a co-~tlve partners.hip with hu 
mans. and they are In the poslUon to accept no less.· 



Epilogue 

,,.; In carlyMarcbof1988. asalatc·aftemoon 
dusk was sctlllng over Moscow. we emerged from a downtown 
subway station close lO the Arbat. bean of the city. Along Inter· 
sect1ng Vesntna Street. we sUp slld for three blocks over powdery 
snow undcrlaJn with a layer of Ice so gray It resembled a coating 
of ashes. to IUT!ve In front of a four st0ry nlnctcentb-century 
Tsartsl building In the process of rcnovauon. 1'hougb no ldeotlty
lng sign proclalmed to passersby what mlg):tt be taking place ~· 
hind tu; 018$Slve wooden door, well padded around lbc edges to 
seal offbla.st.S of late wlmer wtr1d. we knew lt to be the borne of a 
newly born Soviet "U:Unk tank." attached to the u.s.s.R. Mad 
emy ofScimccs. innocuously and uoenllghtenlngly named Oidel 
Teoritichesldldl Problem: Department for Theoretical Problem.-;. 

A r1ng of the doorbell admitted us lo an all-but. pitch cl."ltk· 
foyer v.ilcrc a dank lllght of stairs led up to a spadOus. wcll-W 
office and the grttUnllS or a short. wtzy. nallJN-dn:sscd young 
man with a wolftsb smile. A bead of hair the color of dusty straw 
topped an aquiline face In wltlch tbc eyea &1111 betrayed the tb.tee
bundred }"e3T old occupaUon of lhe Mongols. EraslAndt1anldn. 
a combln.ailon of gracious ~usslan host and wily Soviet artmlnls· 
trator. alerted lO our arrfl;a1 Via a tt'lephonc call from Prague. 
comemplatcd us w11h a mixture of unfeigned CUJ1ostt:y and puzzle
ment. 

The call bad come from a Cttcb pbllosopby Ph.D. turned ex 
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~tal sdellWll. Zdenek RejdAk. preSldcnt of the Jntema 
11onal AssoctaUon for PsychotronJc Research, whtcili. d~lle 
myt18d Czechoslova.k str1ctures. he had managed to found 1n 

1968· 
111 Pragu.e. RejdAk-wbo believes ll IS only modem !ldcnUftc 
~on that Is blocldng new tnvesUgi.tlons Into unrcc
ogJllzed lmman abtllUes and unused mental n::5C1''elt--i:()nficlen· 
tlBlly Joformed us that the Otdel In M09COW was harbortog the 
possessor of a mystmous power to Increase lhe growth of plants. 
"ll IS ttmt: be told us. "to look decpcT Into lblni:,s whlch might 
bclp people come Into harmony with I.he bigger world around us. 
io cohere with IJvtng processes rather than Just dead 111attcr. Go 
to see AndJ1anldn.. I lbtnk 50mC surprises mlgbt await you In bis 
shop. I'll caU lo say you're coming.· 

In 1be Ott1c1 olllce. hall a dozen of Andl1anldn's collaboralOrs 
~sitting around a boardroom-style table at the foot of his 
~ TI>ey Included a young and reputedly brtlllant math and 
plJyslcS "whlz-ldd. - Andrei Berezln. 

Half addresstng us. half addrcsstng hb collaborators. 
Andrtankin clt'arcd his throat: "Our elTorts here ma.v come to an 
end at any moment. We could be closed down any day. What we 
ar. dotng Is allcn to a system buJlt up o.-cr tbc years. Our re
search1s a lbom In the side of senior scteniJJlc official$, who look 
upon It . at best. as nonproductive; at worse, as out.right Oum
mery.· 

With this warn1ng. tbe assembled company rose and trooped 
om to ruiothcr .lltght of st.airs that led to a dark corridor and a 
half-opened door CroSSlng Its threshold we cnten:d a hlgb
cdlinged room. no more lhnn ten feet square, suffused wtlb eerily 
!Uckcnng shadows ca.!lt bY lbe light or iwo small tapo-s. An aro
mattc trace of Incense. burning somewhere In a hidden comer or 
crevice. wafted Into the surroundlngll lO l1llx with the sonorous 
tones of an a ooppella Rusalan Ortbodo.'t church choir 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 pr1nted In lhc Soi.iel 
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Unlon In 1983. Han#!IJ1.l! on all four walls \\"Ctt lcan!I dcplcung 
Christ. the Virgin MoUlCI'. and saint& from the Ruslilan Orthodox 
pamheon. 

At llnrt sight. 11 felt llll If ,.-c bad been tran&ported by some 
Wcllslan time machine back Into the nlnetecnth ccnltuy. ln Ille 
gloom of the: smuige au<IJ.ovmull !ICWDg. ll would nol have been 
surpr1slng to spot the hulk of a black·bcardcd slJl/(1ShchennD 
priest In contemplation of his breviary. 

Instead of any derg_vman. WW! l'ound a petite and attracU\-c blonde 
woman seated at a small desk across from the doorway. her eyes 
as OI'lcntally slanted as those of ber obW>usly Tartar fOt'Cbea.rs. 
who IDDSl ~-c gone baclc perhaps as far as the heroes of Baw 
Khan and the endless wa'-cs d'lat im.~pt from the Inner reaches of 
the Gobi Ocscrt all Lhc "''lll' 10 the gates of Krakow. 

i want to Introduce you; said ~rezln. ral5lng his \"OJce. "to 
our charming collaborator. Alla KudryaShO\-a. one of our most 
lakntcd exuasensors and a gifted natural healer.· 

Tue tltle emnsensor. another So\'lct neologism. dcftncs. more 
aco•rat,.ly than 11a Western cquJvalent. psl/dtfC. any person en· 
dowed wllh ESP. 

Rcjdak had f~arned us about an f:Xtmorcllnaiy "\\'Olllan. 
somehow connected 10 Atldrl.lnldn's d'fort. who he said bad been 
found. under the sb1Ctcst offictal testing. to be abk to raise the 
ban"CSt flgures for cer1aln Ocld crope by 0\-"CJ' lClO percent above 
normal. a.ff~ them In some way mCR:ly by her ·prcscnce"-tn 
theext.erukd. ftgural:l\-c. rather than the natTOWCC. matcrlal5Clllie 
of fbat won:!. 

As our group milled about the room. the muted Church musu: 
was !ln>Wncd by a carophOny of 8('\ICf81 animated conversations 
taking place at once. maldng ll dlfficulr for a foreigner, who might 
nonnally ha\-c followed a slnJl)c Russian exchange: between two 
parties. to make much senac of all the hubbub. 

It was then tbal we noticed huge sprays of wheat and trtUcalc 
a£Dxed to the: walls or standing In urns around lhe room. their 
dried beads burgeoning wtth golden grain. Mixed ln were spruce 
boughs and the sere remains or meadow plants. 

-why the profusion of gi-d.IJ'I?" we asked. 
A c:oiled1ve !51llllc: rtppled through the room. "1t Is an example of 

Alla's tnc=dlblc power t.0 cncrgl:ie a.nd stimulate seeds before 
planttng, ·said Andrei Bcredn. "It grea.Uy l.ncrcascs thclc growth." 

Bl:t by bll U was cxplalncd lO us wllat Alla could accompllsb. A 
gifted thcrapcuL or natural healer. her powers -...~re not as publl 
ciZcd as those or Djuna Djug;ua.sh,1U- rcpulCd to ha•"C extended 
!he 11\-cs of such falllng S0\1ct leaders as Brezhnev and Olcmenko. 
amassing In the process quite a fortune-but WC"C COll5ldered 
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"When dJd you discover your beallng powcra•r we asked All 
"About ten years ago.· sbc repUcd. "And It happened quUe ~ 

cbanCc. My father had an incurable illn1:3s a.s&oclated wJlb low 
blood J>TCSSUIC and bad dreulaUOn. One day. lO his horror. be 
found he couldn't walk. I said to him: ·0a.ddy. lei me massage 
your teg:J; though I really didn't know what massage was. I just 
IDO\-ed my hands O\"Cr his torso and his trouser legs as be lay an 
bis bed fully clothed. 

"Only a ft'W seconds had .iionc by when he exclaimed: 'Alla. my 
blood feels as If It's rushing along to keep up wtih your hands.' 
1bllt-wa.s the ftrst umc anyone bad suggested I was endowed with 
a special skfil • 

A week of lhls treatment and her !:ilhtt was able 10 takt Jong 
tbRe" to four hour waJlts with bis granddaugJltcr. 

·1r-wasn"l all that easy; Alla cautJoncd. -You can"l lhlnk of1tas 
a machtn~ process lhat turns on and off with a Switch. I know 
a lot about machines. When I wu just out of high school. 1 was 
plaguc:d wllb a kind of lrulcr dlssettsfacUOn about my purpose 1n 
bfc. my reason for exlstlnA here on the planel I was tormented by 
the overall question· What Is our human Calling? 

"Since no answer came. I followed a path of least resistance 
anel emaed a mcllll-worklng trade ac:hool. ~duatlng as a mill 
mg-machine: operator. I loved working wtlb Iron and other met
als. My favontc smell was th.c nl8c.hlne shop; my favorite oo1se 
that of machinery: Infernal lo many people. It was music 1.0 .ruy 
ears.· Alla rumed her hands this way and that. 

"When I was l.l"C8tlng my father he would somctttnes say: To
day. my chlld, your hands arc not working.' 

"1b.ls caused me to rcOect upon wbat my mother had told me 
when I was sllil sinaJI. 'Whenever you're faced with a problem.' 
she bad said. )'ou must seeks Its soJuuon not outside, but In
side. yourself.' My mother was a remarkable: lndMdual. a real 
sunbeam. When she came Into a room. she seemed to l.lghi u up 
as tf she were a lamp. AnOlher thing she told me Ul8t came back 
to me wb:lle I was trcalln.t! my fat.her was; 'Never lalk to anybody 
or do anytll1ng when tn a bad mood If you cook a borscln. for 
Instance. when you're fcelln~ out of llOrt.s. the boracht wtU be poi
sonous to those who cat IL' 

"So. t.blnldng about why my hands at umc:s seem unable lO 
help my father's legs. I began to look Inside myself for an expla 
natlon. l found that whenever I lndulged In cheap gossip or gave 
-.eru to anger. my bands. as my father pu1 II. 'stopped ,,."Orldng. · I 
.reallZCd that nature hcrsc:lf nUght be Wl9e c:nougb to shut <km"ll 
"Whatever my bands ""ere emlttln,g. ll!St the: power. modulated by 
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bad or base fccJJngs. be Insidious or harmful 

·1 bciian to understand more OQnsclously that I was respon
Slblc for my ~word spoken (Ir acuon taken, as well as for the 
consequences of those acllons and t.bougbta. To walk lhal ~ 
path was ''Cl'.Y dJfllcult because ll required blaming onc&Clf for 
many lh1ngs and not IOts!Jng lbc blame off onto others. I aaw I.hat 
mouwllon was cruc1al. As I progi e36C:d tn bealtng. I understoOd 
that~ projtL I was seeking was quite dlffettnl from the one usu 
ally dcflned by that term: so I took no mane,· for my healing 

Alla KudJyul-~1,g her ~ to jAt'& ol _.,,., wdo of""'""' "'1><11 and 
C11mm11nlng wtlh • txruq""L" wllaL 

"And I remembered sUJJ a.nolhcr things iey mother used to aay: 
'Forget anythln~ you've ever done out of dl.l.l!J. All that la undcr
talren oul of a 6Cll5C or obllgatlon brlng3 only harm. Only tblngB 
done aul of looe aenre U1e posltt\·e and the good • 

"This led me to stop dtscrlmtnattng among people, judging 
whether they were ·good' or 'bad.· All kinds of remarkable things 
began ro happen when I slaricd to deal with people "itbout pass
ing value judgmenlS on them. When side people came to my o!
ftcc I treat lhem wUhOUl lcdlng any prcooned\'ed.attltude toW31d 
them get In lbc way: 

As a ba.5IC explanation for I.he developmeni oI ltcr talent. Alla 
quoted the gifted So\irtc.blldrcn'swrt1.ttSamuel Manihak "What
ever IS toudled bya human band IS enCQ11.iec!. as If Ul••mlnrd by 
I.he Uvlng soul of the person touching It.· 

Tbls led Alla IO put her pmil'mS lnto ord1ruuy slmpk substances 

Epil<igu~ Jiii 
~ as wat.cr. oil. or cotton wool. which could be eastl)• tufted 
and ~-en a desired shape. And so her U,:almenL became Im 
as the VMV mer.hod. for the .flnlt lcttas In lhe RUJt&an W: 
l)(lda. maslo. and urua. PaUent.s !ICCldng auccor would send her 
small sample Jars of oJI or water or cream and then ~ them 115 
remedies for !hell' particular maladies. 

·ean you cxplaln." asked Bcrez:ln. -What goes on In your tnlnd 
:as you treat th1s or that sampler 

!,ook1ng flrst at him, then al us. Alla measured her words: "One 
ol the things lo avoid Is any conccm with rcsullS. or worry about 
we future. I ha,..., come tO rcalJze that we must Uve In the presenL 
BOW I IM. bow I am. al any gl\'etl moment. determines whet will 
bappen to me later on. So many people are taught ID worry about 
what they will become lhat they forgel they a.ln:ady are becoming. 
UllU they exist ••. rtgln now! How useless It IS for people lo lhink. 
as lhey do. 'If I reach a gtvcn polnl. I.hen such and such will 
happen: When they project noUons Into the future a.bout bow 
they should be. Ibey are seldom happy. or fulllllcd In life. 

·when I am treating people or substances. I admit to myself I 
don·t nally lcnow anything. I Just let myself be ... hcre ... lbls mo
meru. I don't struggle to find lhc 114bt approach to tbls or that 
person. to choose what to 58.Y or not to say. I just try to be calm 
and reach a harmony With the worl<I and Its beauty Most of us 
never stop tosei: tbJs beauty. We mask It by making what amounts 
ID a drug of our lives. Ufe should bcjOjl. When lam suffused with 
joy. bear !ts votccs In my heart. It's lhen that I know I can help 
_people. give them strength that will last a long lime.· 

At that moment Alla was lnterrupled wlth a long telephone call. 
Her votce. barely audible. was drowned out by two or UlrCC other 
conversations taklngplac:estmultanoously: sowc could not catch 
what .she was saying. Bul. when she huna up. Berezln expletncd 
that she Js capable of treating water, oil, or cotton wool ewer the 
tclepbone. no matter what the distance. 

·ln expel bnents." said Berezln. "WC hav!' found that distance 
doesn't matter fn the least. It's Ukc a wireless telephone. She be· 
comes a connecting link and. In lhal connccuon, IL becomes hlgb.ly 
Important that she rccogntzc her responslblllty wtl.h rrgard to her 
mood." 

Alla. u was explalncd to us. IS sure Lha.1 IL ts through ·moocr 
that any ~. as a rcceMng and U'8J15mltt.lng staUon. either 
attracts or rejects others. The U1Ck. fn her words. 18 ID •ftnd one
self." lO 1ca.m Lo 11ttrae1." It Is her belief that this kind of under
standing can come OnJY lhrouJQl action. or purpose Ukc Alex 
Podol.lnsky. she bolds that I.he world wastes Car too much time 1ll 
o1ddsm. which does no good because It m~ly conflnns the ex.-
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ISt1ng nrgatnoe. Aaton. or tmpulac. IS the key. not only tn the 
physldll. but tn the mental sense. becaUM l!''crytbing external to 
ow: being ts only a projcctton of conacJousncss. To Alla. there
fore. wbate--er IS lU1 about the work Is In o~. 

11 was gc:Wng late. Lein~ Alla's Ut.t.le lalt. we descended to 
Anddankln°sofllce. whctt he looked at us wlth a kind of leer as lf 
to ask: -Well. what do you make of our si.arletr 

"H1n-e you anything In the wa,y of real aneatadons IOr !hes(' 

caraord.lna.ry fea.tS?" - askrd. ·aroctavtt.s from dlreciOrs of thr 
farms on whlCh the)• took placr. documcntaUon slgJ1ed and~ 
by 1·espm1slhlc lhltd·peny of'ftdals. -.11.b Ogutes show1ng the ex 
tent of Increases cla1med?"" -of OOUl'tle." said Andrlankln: ·and 
we11 gei: tbmJ to you.· 

Back on the t:<i.'ellty·lhlrd Door of our Jl)ant Cosmos Hotel. """ 
gal!Cd out at the soartng aluminum parabola of a rocket on Its 
way w a spacc·monumcnt to KonstanUn TSIO"'°''Skf· llrsl Rus· 
slail to run-e dared lO thlnk abouL let alone work on. emat.erres
U1al traVcl. 1n the Dlncteeruh cmrury al a time "'ncn tus compa
triots consldcml bis vlSkm nolhlng more than fantasy. Was ~ 
otdel. we wondered. explo11n& a new frontier of mental spaet!? 
Would hard. subst.anllatcd da1a be forthc:omtng oo Alla's exuaor
dlnary 1)0\''el'S? 

The Umc was ccrt.atnly 11pc for such cndca,'Ors. wlth So\1ct 
agru:ulture In a disastrous state. a.s aull'lot1taUvcly reported by 
the Russian agrtculturallSt Zhores A. Mcdvcdcv In bis SovletAg
t1culrure." 

In our hotel, the telephone rang. and It was Bcrezln wantmg to 
know If he could come over with something Interesting to show 
us. ftal{ an hour later he stepped Into the room wl1h a stack of 
papers to validate Alla KudryaShova's remarkable achle-vemcnt.s. 
causing us to wtah for what ts easily accet1&lblc on llic comer of 
any Main and Broad street ln Amcr1ca. but so rare tn the Soviet 
OnJon as 10 be unavailable to us In Moscow. a copying machlrte. 

On top of llie pile was a tbtte-page ala dated December, 1986. 
on 1'be Effect of the VMV Mel.bod a.a Performed by A.A.. 
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EpJ]ogur JlJ 
Kuctryasbova on the Growth of Broiler Chickens.· The work bad 
ta.ken place at the F.E. DzeTZhtnsky State Fann (sovkhozJ, a large 
bro!ler·productlon operation In the "1.llagc or Mlrnoyc near the 
ctty of Slmfcropol tn the Cnmean pmlnsu.la. 

Wbenwe did ask Alla how this work with chlek:ens had come to 
pass. she replied that It had bc~n as the result of a fortuitous 
contact with a former air force pllOt who bad learned about her 
treatment of a small Bock of Sick chJcks owned by a peasant 
woman. Stricken with an lntcsttnal dlseax that usually prg,.-es 
facal. all the peasant's blrdsSUf'\'lved and Ihm-eel. thanks to Alla's 
rom•smiuons. 

·Most people don't reallzc." said Alla. "that chickens spcdally 
bttd ro produce broiler meat have ""e8k systems because a single 
charactertstlc ts bred Imo them al the expense of other aspca.s of 
thetr otg.imlsms... 

Wben the ex Iller mentioned Alla's feat to the manager of the 
F' ..E Ozcnhlnsky State Farm, he lnv1tcd her to come dawn from 
Moscow and run some expctbncnts. 

Allafotmd not just a farm but an aSSOdatcd scientific~ 
IJlstlnnc. •ttad 1 known t.ha1 In ad\'allCC." she admitted to us. ·1 
probably wouldn't have bolhcrcd to go because I was aware that 
most profe5Slonal scientists, unlike fanncrs. slmply can't st.om· 
acb anything that doesn't flt Into the framework of lhcir llmlted 
beliefs. And so It was; but only at ftrsl. Whm the tnst1tu1e dtrec 
tor called his staff together and I began to explain what I did with 
respect to creatmg water and the kind of elTecLS such water could 
produce In chickens. one of the yolll'llt scientists began openly 
and mock:tngly to laugh In my presence QS tf all I had sa.td was ru> 
more than a crazy Joke. And I heon:I others muttct1ng Umt their 
director must have lost his mind to become tm·oh'ed with such a 
-scbeme.· 

Not gfvl.ng In to any ln1tauon, and sllck.1.ng to her guns. Alla 
said she ch1ded lbe sctentlsts with the statement that she bad 
been taught that true experimental science should regard ncga-
11'-e results as potentially as bnportant as positive ones. Were 
they afraid. she hinted, to repeat expcr!mc:nis that had elsewhere 
pi CRed sucttSSful? 

Her cbaUcnge reduced them to Silence. It "oas agreed that she 
be allowed to treat watcT for over ten thousand birds. But the 
huge number so appalled her ahe asked tf ll could be reduced to 
one or tw0 hundred. It was then the tum of the chicken spectal
tsts t0 ask If tl 11l4!ht not be she who \\'all afraid. 

-11 was only a lapse on my part. a momentary wealcncss. • said 
Alla. 1 knew that by gomg there to do an c:xpcrtoJent It should be 
dolJt,, no matter the rondtuons. Mothu Nature nc--er gives any of 
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us any more than we can do. kid It had always ~ my bcUe! 
tbalone shou.ld work on any task as though It were the last lh1ng 
left tO accompllsb Jo Ufc. • 

The results were amazing. In !he months of January and Feb
nuuy of 1986, oncMo llCVcn-~.ald broUer chicks of a ·Gabro-6 
cross • I.hat drank only water ittatcd by Alla collectt.-ely gained 
three-and a-halft.ons more than a stmnari:roup of control chicks 
that drank ordlnazywater. Furthcnnare. the expcrtmcntal chick· 
ens ate about 15 percent less fttd. 

During heT visit ID the Crttn~. Alla also ran an cxpemnenl oo 
the harcb~· of eggs stored for pen~ of up to t\l'Cltty·onc 
days aflcr laying before being tmroducrd Into lncuootoni The 
longer the s10rage pet:lod. the more lbc hatchabillty Index dropped. 
lbe ~rtmema.J cgg.s. O\'Cr fifteen thousand In number. '"''Crc 
put Into container!! with a layer of cotton wool. specially m:ated 
by Alla. coVCJ1ng each layer of eggs. 'Ille hatcbablltty Index rose 
for CAA& stared SC\-m days by 2 percent. fourtttn days by 5. 7 
percent. and twmi:y-one ~-s by a hnge 21.9 percent.. The ex· 
pertmcnl therefore conclusively proved the effectiveness or Alla's 
methods In heightening I.he survtval of chicken embryos. It also 
raised speculation about whether· as In lhe case or her human 
patlent9'-6be was cnbaru:lng the Immune-defense S)"Stems of the 
chfckens. 

"Ihe same method was later used to Increase lhe presen-auon 
of newly picked ripe tomatoes.· Alla said proudly. 1bat got me to 
lhlnklng about Ute vcgctal world. I wanted lo sec lf l could be 
effective In !hat doma1n. I was elated by th.e result.a obnuncd on 
the chickens and deso1bcd It to my friend who dln:cts a large 
agricultural lnstltute In Slmferopol not far away from the 
DzerzhJnsky farm. 1 saJd lo him; 'Vladimir N!Xolalev1cb. why don't 
"'e sign an agreement ro expcrlmcnt with plants?' And llnallv. an 
agrecmcru was 'llgned between his lnsl11utc and our deparoneru. 

·eu1 then a si.range thing happened. DW1ng lhc course of the 
next year. when we ran Into each other sever.ii Uines. be seemed 
ID ba\'C totally forgotien that. he'd stgned an agreement "'1lh a 
branch oftbe U.S.5.R Academy ofScrences. The truth I wormed 
out ofbln1 was that he feared what his sctenUflc as90Clares would 
say aboulmy proposed cxpedments and b1cd to make up for this 
by prom1s1og that he 'll'Ould run them by blmself. In pi:tva.te. In 
secret. The academy could bare sued h1m for breach of contract.· 

Later, on a ,1511 ID Moseow, lhc same dlrector called Alla to 
make amends and to ask If be could bring over ID her office a 
fr!md. V.S. Akaldov. who turned out to tit the manager of the 
ScrpukhO\" Smte Farm near P11shcblno In the Moscow District. 
Far from having any qUAJms about dotng agrtcullural ~arch 

£ - ns 
,.1lb.Alla. Alulldov saJd he was clljl!er to see wha.L Ml<' could do on 
a one·hundntd acn: plot of edible beets. specially p.r1l%d by Bil 
Ru~JlS as I.be chief lngJ'edlcnt In borscht. that unique soup. 
..imost a stew. that ls rounded out with mrat. marrow bones. 
po1awes. and many Other vegetables. 

Among eonclusl\.-e documents attesttng 10 her success was one 
'" -Ccnatn Expcr1ments Indicating Postt111e EffectS Produced on 

the Secd3 of Bttt l'tams Through B10phy51cal Act1on. • Signed on 
De<:embcr 30. 1987. by the director of the Serpukhov State Dairy• 
Fann. 11 bore the offldal seals or both the R.S.F.S.R. (Rusatan. 
$o\.1et Federated Sovtd Rcpubllc). branch of the Lcntn All Union 
Academy of Agr1cultural Sc•rnoes (VASKhNIL). and that of lbc 
Department of Theoretical Problems, U.S.S.R.1\cademy of Sd
r.ncrs !OTP. ANSSR). It reported that Alla"s treated beet seed5 
planted In the cxpcrunc:ntal hundred-acre plot produced 432 
tset1iner.J (43.200 kilograms) l>Cl' acre while nonuea:ted seeds 
~on slmflarly cultivated ground produced only 283 tsemners. 

To our query as to exactly what sbe did. Alla InJ:Cnuously re
plied: "IJuslsat al thecdgt oft.be fteld whel'C the seeds were 10 be 
planted IUld held my hands against tltesacks contalnJng them. I 
dldn't really need to use my hands. I now SU'CSS that. In my kind 
of worlt. ll's best ID use a rnlnfma1 amount of pby51eal comacL J 
~ this when a farm worker asked me: "Would your powers 
disappear If you lost your hands In an accident?' I was taken 
a~ Would ti mean 1 could no long be of help to human pa
Uems and other IMng things? 1 knew lhe answer stral&ht away: 
OI C!'Ourse noU 

-SO I put my hands down and Just sa.i there slarln& at the sacks 
of beet seeds and. all of a sudden. I knew tha1 the whole field I 
was Jn was a lMng. breathing orgarusm. In my mind's eye I could 
see It wrlt.blng. tormented by the atttftdal fertilizers It hart been 
dreocbcd with. the huge ll'llClo1'S and other llgJ1cultutal machines 
which compressed tis surface and the coarse langua&t: oi the farm. 
cm. with 11111.bc obscene words they use while world.og the land. 
It used to be tbal landsmen had deep respect for the earth. but 
today. In agrlcul!W"C treated as Jndustty. lhat"s no lotll!eT true. 

·1 was so upset that my body broke ou1 lntO a rash and my 
Umb11 began ~o swell Thal nlgbl. at heme t was runnJng a high 
fever. For etgbieen days I was sick. It was only by going on a 
r1gorouS fast. with Its clcanstng effect. that 1 purged the dlsea!IC. 

·1t took me a Uu.le whJle to come lo the understanding thlll rd 
brough1 lbc lllncs.s on myself. How? By taking on. by IIU.emallz 
lnL the woes of that field. 1 bad gh-= tn lo pJty. whereas wba1 I 
should have tCSOnated with. the ftcld was not p1ty but 5l/l'l'1PCltltJI. • 

So plcruicd was Akaletov with the results that on Oe~ber 30. 
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1987. he signed an agn-ement for oonunucd work charactu1u:d 
as ·or great sdentlfle aod practical lntCl'C$l." durtng the 1988 
growing season. 

News of Alla's work at the Scrpuk.bov farm traveled an the way 
through the agricultural grapl:''inc to Central Asia. el•ctttng an 
1nvltatlon for her to come and work on an experimental ftcld sia
tian In Klrgb1zla near the Chinese border. "'hen! five herds of 
sheep of about one hundred bead each bad become so tnexpUca
blynefVOUS and jumpy~. lambs. and 1"IUl1S- they bad lost a 
great deal of "'dgbt. Treated by Alla. the sheep _.-e qulekly calmed 
and began rcg.aJnlng YJCl&llt after drtnklng only water treated by 
bt:r for less than a week. 

1 OnaJJy found ou1.. • said Alla. 'why all the sheep on the farm 
were doing so poorly. wben the dlrector admlttcd to me cbal be 
acmany loathed :;beep. The antma1s had bcoome llmS!tlzed to bis 
hosrllc fedJn&S. ll's Just as ""1th people: real oommunicaoon ne--cr 
takes place wtth words. only through rec~.· 

Ben:ztn looked from Alla to WI and Ulen j?rtnned at Alla. -rcu 
them about the pond.· be said. as lfto Imply we'd heard nothing 
}":t. 

Alla smflcd ·11 was a narrow body of water. only fifty metcrS 
wide but a kllornercr long. The water In It was rank. muddy. and 
CO\'CJ'ed with a chick 6Jm of algae and a proUCcratlng gnn..ih of 
weeds. I asked If some of the water could be put In boitles for me 
to crcat. then poured batk Into the pond. Thal was done In May 
and by June the whole pond was clean and has remalncd so to 
the present 11a,y.· 

Bul lo a phystalst. mathcmaUClan. and engtneer. UJre Bere:dn. 
the roost Impressive of Alla's feats lnvoh'Cd not animate organ· 
Isms. Uvtng things. but electronlC ln!itrurncnt.s. ·she ha.s. ·he saJd 
wtlh pondered emphasis. ·been able to repair persistent malfunc. 
tlons and breakdowns In hJgl'l.ly complex JOstrumc:nts. both with 
the VMV method or solelv with her nund. And Ut1s raJscs a funda
mental quesUon about oonsdousness: I& ll limited to the Uvtng. 
or Is It more basic. perhaps a crudal part or lhc universe since lts 
lnceptlonr 

It all started. Alla told us. wben her fr1end Vladhnlr~ 
!.ezhnln... an clccmmletl englneel'. called her from Ka7.an-<'.apltal 
of the TarlAr bon:les before lbev "''CR rcduc:ed to submission by 
Ivan the Tcrrlbl~'bcre be was V.'Orklng as a senior supcrvtsor 
for the GNlJ>I VI oomputet center. A dcllcatc Instrument used to 
monitor bean oond1tlons had broken dov.-n to the polnt "'1lcre a 
team of IT'paimlen could do nothing to set It to rtgbts. Alla sent 
Tezbn!n samples or crmon wool and a bottle ol v.'lltcr. all treated 
tn her spec!al waY, and asked him to sprinkle ttrWn key parts of 
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the Instrument. Within moments, tillld Ledlnln, I.he macbtne be
giu:i lo function perfecUy 

•aut In my absen~. whc:n nry fl1end tried the same mc\hoc:I on 
aoot.hcr machine.· said Alla. •tt broke down completely. He was 
going about bis work tn a mecbanlsllc, formal. Indifferent. and 
bcartlcss way. with no soul bipuc and when I laid bJm so It helped 
him diagnose wba t was I.he matter With other lnstrumi::ois. He 
found that byconccuaating lovingly on bis malnl.cnancewoilhe 
could. In many ca.ses, get the malfuncuonlng macblnc':I to run 
ag.atn smoothly. He Is a 'VC'Y open· minded pei son. un1lke $0 many 
sctentlsts I bin~ met In laboratortes who bellevc that only lheJr 
kind of t.brorywork:s .. not my kind of practice. Some oflbem have 
only to romc near a scnsiuvc Instrument for It to beg)n acting 
up.· 

When the Kazan computer center beg;m bavtng ~us trouble 
with some of Its most sopblsUcattd computers. t.ezhniJI agam 
turned to Alla for help. Involved were two AllJ)llar computers, 
models SM-1403 and S.'f-1600. wblch work at speeds of 400.000 
operations per second. They have adjunct equJJKDCnt such as 
memory blocks t0 tncrease the rellab!Uty and quality of their out
put. and drum-type alphabet nurncraJ pr1nting devices capable 
ofproductng 500 lines of 132 symbols per line per nunu1e. 

Much tn demand. the machines operated twenty-four hows a 
day Jn a "multl-tcnntnat reg1me· on shared ttme. As a result of 
their JntensJve use. !.he nlllDber of malfunctions and breakdowns, 
as carefully recon:led In the engancertng log. began to rtse sharply. 
lrrfonnatloo l:ranscrfbed on disk packets could not be consJstentJ;y 
read out. and there were ·noallng failures: when the macblnes 
would not supplywhal was needed 

On Alla's recommendaUon, the machines were wiped free o! 
dust wtth cloths lmpnegnated wtlh her treated water. and tufts of 
cot ton wool drenched In the same water wcrr applied to key places 
tn their constructlon. In I.he words of Lczbl'IJn's oflldal report: 
"1he quality of the magnetJc-1ape and dlsk readouts greatly fm· 
proved as did U1e morale of lhc work fon:e responsible for .rllam
tailliJig the machines In proper work.Ing order.· 

In lnhn!o's analyses of what seemed to be miraculous golnJl;s
on. he referred to a complex cybemeuc system's being 5lgnlll
canily affected by I.he "climate of the operator-machine relallan
sbip.• 11 remJnded him of the father of a boyhood li1md who could 
repair telcelslon sets despite only three yeais of elm>enlary school· 
trig. With no Idea of bow the sets functtoncd. l.czlmtn said. the 
man could un""1n2.ly sdec1.. from an array of parts. what~-er 
tube. condcnsor, or resistor was necessary to his task. 

The most sallsfytog cxplanatlOn for thls clu~~ coocept-as 



318 Soa<Uol ~ ~ 
well as A.lla·s cll"cct.s on animate and 1na.nltDale object.s "ttan.smU
tcd O\·er dlStanOC" · bas been am'llllCed by an lm"CD1..0r. neo · natu
ral philosopher and COlimOlogist. Arthur Mlddleton Young. Exas 
peratcd wtlh the ravages ln1llct.cd on the humm peychc: by In · 
crcastngly rcductlonlsl thlnk1ng In sc1cncc and long before t.be 
blnh of the 90 called ·new-ageconsctow•ncss JJlO''Cmem.· Yo~ 
setup. In 1952. his F'oundatlon fart.he Study of Consciousness. 
8rsl of Its kind In the United States. to deh-c Into the mysteries of 
~'llllCC preoognltlon. and other forms of "seershlp" as well 
as lhe apparent abUJty of the human mind to affect matter at a 
dlsiance AbjurtnganyreUanoeon "fields" co explaln peychotronlc 
abllltles. Young points to the poweroflntcm. ham~ to W11L• 

Young's Ill a 90\>erlng thesis, but one lbal ls now suppone<I by 
Robert 0. Jahn. professor of Aerospace Sciences at Prtnoeton Uni
versity. and his coUeague, Brenda J. Dunne. wanager of an 
·anomalies rescarcb laboratory" at the same unl\'eI'6lty. They ha»c 
pursued ten years of dgorous research ev1dendng the power of 
mlDd O\"Cr matter, a!1 described 1n their book Margins qf Reality; 
The Role qJ Con.sdou.sness In lhe Pllysfoal Wond. 

Among two dc=n cxtraordlnruy ln$1g)lts by leading pbysldsts 
dug up by Jahn and Dunne and quoted ln their book ts one by 
the Engllsb astrophySlclst Sic James Jeans. In h1s P/luslcs and 
PhlJosophy. Jeans wrote that the tbeoiy of rela~1ty showed that 
rlcctrtcal and magncuc fon:es are not real at all but mcttl)· men· 
taJ consauct.s from our misguided cflbns tO understand the mo
llons of atomlC partlclcs. "!Us the same with the Ncwtonla.ll force 
of gravttaUon: added Jeans, "and with energy, momentum and 
other concepts wblcb were Introduced to help us wlderst.a.ru:I the 
actlvltlcs or lhc world. All of them prove w be mental colll!uuct.s. 
and do not evci1 pass the test of -Objcctlvlly. • 

And Alex Podoltnsky In one of h1s lectures tO AusU'll.l.Lan farm
ers to0k up the same Iheme: "\\Te run'!: not C\"en the jusuJlcatf.on 
m speak or a particle plCUJre oi reality. neither have we the JUSU 
flcatlon to speak of a ray plcmre. 1lJeSe are all worlclng hypoth· 
cses with wbJcb we tty to explatn what IS In the bacl<groWld of 
matter. But as such tbercls no matter. It bas been exploded away. 
And If there IS no matter there redalnly IS no space ln the sense 
of mancr, and so there 15 no time. Tbese three pUlars of Kant 
have \'311l.shcd -

ror Jahn and Dunne. ttwas Duke l..ouls VktDr de Droglle (whoole 
pn:dldJons that the clcctrOn part!ck had wave properties won 
b1rn the Nobel Prize 1n l 9'29) who may ha\"C hit upon the most 
un5USpcctc<l explanation of the lJO"''eX behind the seemingly In· 

• Stt Artlrur You'll·• Thou,.~.., Unlt.-. Th<>~ q(ld""1Wf6. nnd Wllk.h 
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explicable capacity of COO!tciousness to me~ and rebilc With, OT 
atTect. mat Ler at a cl!stance. If we wtSb, ·wrote de Broi!Uc •to 
pb11osophJc expression to the profound connccuon be ~ 
lhOu&ht and ac:uon 1n all ftelds of endeavor. panlcutarly ~"':~ 
encc. we sbaJl undoubtedly have to seek Its source. In the un 
fathomable depths of the human soul Phll<>SOpbers might call It 
lDue.. that force which directs all our actions, wblch ts the source 
of an our delights and pursulls. lndlsso1ubly llnJced '!11th lhoullbt 
and actlon. love ts lhe1r common maJnsprtng and, hence. thetr 
common bond The engineers of the fuUu:e have an esscnua1 part 
to play tn cementing this bond.· 
~ away Crom Moscow. we compared Alla's cxtraordlnarv 

mental powers with Mtchae.Lle Wt1glu's extraortltnary communi
cation With the deva.s and the nature splrlts. wondering what 
possible conru:cuon there mJ&bt be with the some. supersonic, 
and very hlR,h frcqucru:tes of fhougllt communication. It reminded 
us ofKudryasbova's modest Sla~cnt 1n her candle Ut office that 
her dotngs were really based solely on a feellng of purtty and lollC'
the same prtme tngredlents of Stetner's Splrlrual Science. Could 
u be. we wondered. that these very best Intentions wen the ultl · 
mate explanation for Alla·s teleldnetlc powers? If. dominating the 
9f0jeetkm of her "'lnlnd-po ... -ers, • they can produce such a bo 
nan:za of wheat and borscht. mlgllt they not produce for the world 
a t large the even greater prosper1ty of peace between the two 
planet's SUJ>Cil>OWCJ'S. brutish, bellicose giants, deprtv~d. Uke 
Wagner's Fafner and Farsolt. of the benefits off'reyja, goddess of 
love? 
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Aprcnd1xA 

( LIGHT FROM THE EAST ) 

To appttt:lak the ag11cultural wbd<Gl OI Rudolf St•lru:r and Ala 
f'l>do!tn.ky n:qulrcs an ln514ttt Into tht h<nn•UC trnct• ot • spiritual 
lllOftlnmt S!tlnrr first l:IC'lorigcd to In <krmu1y at the tuin of the crn
twy. and of wblcb hr~ genrral 11ttttW')I. the Tbto80pbi!"al Soci
ety. found«! tn New York tn anno Domini 1875. Dcd<lcd u fey ar far. 
out. mrmbcn of 1411 ttntmy-old lnetltullon ha"" IDO!ll ttccntly btm 
......Ut<d by onhodox IK1entlst• with amnnlng and prophetic> bttak 
thl'O'l.lgbs Intl>• dlsclpllnr of particle phy..tc... Titla h"3 led to a rcnalua· 
tlon of the !muons overlap beli.'ffn the dOmaln of physlrs anti llic roalnl 
of ID!!taphyalcs. 

Dw1lng Ille second halr of the nineteenth crn1uty a y,,tn of ancient 
knowledge from lndln and Tibet. tapped by a handful of ad\'cnturoua 
Europeans. start.kd the W..ot•m world Into rtallzlnjl th.ll oen.aln RC\w!ed 
Oncrnat., wh~ notlona of 9Clent'e bad been Ignored or derided. mJgbt, 
ofuT all. ba"" undmrtoocl mott about <ll!CU1dty u...rt Fl\l'llday. mott 
about phyBlca than 'fyndal, and a Im m~ about llgl'IC'Ulture tb.\n .Justus 
Von Urblg. Wlknnlal Hindu and Til><tan doctl'!ma lhreatcncd to lift IL 

vnl of matter from the ey•• of Vlctor1M E=111m mough to aback 
11= "1th a~ of Ilk dlsrobed. as beau splrtlllal ••the pruent 
age Df Kali Yuga Is maltt1ally vi-

Occult phllo!IOphy, a .Y"'•m of ltnowlcd~ et11m'llted In ee=i alJlCe 
nnmtnt am.tqwiy and banded doown to tnlttatC'S • ... irtlcd for lh•lr 
1Rl'cngth of cbanct.er and purity of J>Wl>O"C, • .i.m.·..i a rompttbcnslmt 
of th1' fortts In nature qui•• dlfl'cmn lrom-end ln many <&Ka In ad· 
Vantt llt'-tb:>ec dacrlb<d by contemportlt)' £W'Optan and Amcrlran .c:l
cntl5ts.. 

Ottu!tba could deal not only ,,th "'~b uniaual ph}.,.jnaj phenom
ena as •anu-sznirtlJltlanal dcYltt9 or matb1ocs wblcb could Dy btyood 
the anu>sph<TC: but with thr lnbtttnt and "°""'rful capadtl•• oC the 
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buman sp1l'll. llxlf capable of dCltlllflllljt thee<: m&l""ds of nallm' fruan 
within or w!thout the human body. at wlll. 

( 

Same< or !be nrwly ~..,ttd wt.odom of the OrlrnL already partly 
liimil!•rto the \Vffl, bad i..,cn krpt all\'e by I.be prtc.t.ofOynastl<" Egypt. 
thr magi orCbaldea. ac~ J.,..,1a.b S:-oc:e. Chrl&U..n G~ and 
thlrd-«ntury ueo Platonlai. who annblnrd drnlwUI or Orlmtal mysli
dsmwitbJudco-Ch.rlstlan conttpta. But the bulltof wbat now came om 
of the East at!CJJl«I atunnlnP. orfelnal. 

'The ~UD!d mastrno of thla Eaatc:ru arcana were said to be a group of 
highly ~ bdngs known "" ed~ ettdl~ -..1th belDj( able "' 
amununlcatc wtdl each other er with clloenl mon.ala from dther In ...-
0111 of a physical body. by tclq>alhy or b)· ac:tual ~don. Otga· 
nJzod Into 9UCh llttl"rl ooc:ldka u the c:;,,,., Wbuc Brotlxtbood. Ibey 
had li.wctlans that ~ d....nlxd M "the ccn-tJoo of llMBUlA ID the 
oecrct. ~wisdom of dl< pur.· Acua, u spl11tu.J ll:8cbas and ln
splttnt of mmkfnd. they .. ..,... hcJd lO <Onaltuf.C an lnmr gl:l'"CfTUDBlt of 
the world. 

Sucb adepts"""' medltt'd .. 1th superhuman "°"'"""' O\"H" natutt. the 
ablluy to -un:>c or cllanlnl a body at wtU. ualnC ~ u mere \'CS· 

nu-. Otbtt adqlta ""'"' aald to be able lO r<maln In the llalb "" ,._ 
spans a(ttmc. mostly In ecdudcd "'tmlt.e In lhr Hlmala)-... Tibet. China. 
Egypt. Lebanon. the mmdJonal Cerpatblan9. thc Juncn of Yucatan. 
.,.-en In "'EnglaNl's mounU!n.o lll'tt.0. •appdlt'lng to wbomsoc11u they -· To bttomr such a tcarll•r. many P"""'IOUa 11\"ea IW:"' dccmcd a pttreq· 
uis!lc-<>,. lrulllJ u 8".-ral bundned; aft<'l' whl<"h the adept. having 
~'ttl Jl"ri'cctlon of body and aoul. could bccomr ·1mmarta1• and 1-.., 
aCttS& to -.U knowledge· and ta th< cnure ·akdsblc n:cord. • ar C"6llllc 
hlstDry. wtthou1 the need for lilbonouo aclt"ntilk neacatdt. 

Rq>Uf.Cd adqns In Tudor EnCJrul<I ......,, Ill: I M ? be""8ded 
by l'JetUY vm r.,., h1s ddlancc In upbol<ilnC tM Rom11n tho Ile Cbun:h 
(wblcb canonized blm In 19351. and ft:. · .,>'?ttl!'JP. alclJemlst and 
m)'!ldc. Another r...moua "master'",.... the hl!otorical and lc&'<"dary Comptc 
de Saint Gcm1aln. aupP<"Cd rctnuma!,lon or the £ngllah baron and 
phUoaopher, F'ranel& BROD, uuylaf (and pooslblt co•aut.hor or 
Sbakespca""'n tf!Xta), lal<"r play<r or a m~tcrlou. tole In tbr New Wood. 
whose ""'":nremt11·""11nuy bod)'. bclkwd to be burtcd In Wllllamsburg, 
Virginia. was 1uwccounulhly mtMlng wbc11 the, ..... ~, wu opcned. 

To pass on th< tenets or th.la ancknt \\1.odam to maturl.ng humenlty. 
the syllll!m required that 1-r bum.ana be •h'*"1 by hlgha adepts m 
act as <>:blclea f'or tnUlSll'lltt.lna: the "Secret Dortrtnr. • One aucb lndl 
,1dual. ~to her own -1111, wu an arlstocmtlc Rusaionmakh:n. 
Helena PelnJVtla. fatbcttd In Ekatet1n0$la\• In I 831 by an army colonel 
Peter '""' Halm. wbotlC aneestol'9 1""1 ectUrd In the Ro~ domalnB 
durfng the reign of C.tb<rtne W GneM. and whose mother WU5 • Rua· 
alan pl'lnc<'sa. delccndcd d1J'Ct'\Jy Crom Ryurtk. a Norw advcnlurcr who 
foundrd the llrsl or RwWA '• ruling houacs. 

From chf!dhnod, Hrlcna claimed to h&'°"' II\~ almulbmcously In ,...., 
wadds. one plmllcal, th<". otbcr 6J>lrltu.al. In the hutcr abc: clalmcd to 
ru-, bttn accoin~ by lm1mblc COJUpAn1oru1, and IO ha\.., been ·con· 
taaed. by • Tlbc!ail ma.st« ... ._. abr named Koot Hooml. who told her 
that when abe ,...._. n:ad)• hr would ap.-r to her In the fieAb. 

In b<:r autoblof9'apby. WT11t<1l many~ later, Hckna l'ttO\ID1B that 
one night In Landon. v.'bcD abc: ..... atxt ....... AU'OWn& by ~alalg 

0 

Hd=t r. rlhiTI tllkv 11 '""'-'""': 
N-1. t.onilon In 18117 
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Um"'1lod. "A Maatcc key." u lta •ubtltk lnfml. "t0 the Mvaia1 .. of An
drnt and Mod""' S<tcntt a.nd Th~logy .• 

Olcott. co1wtnttd that 1.hC' book·· ,.,hlcb ~man u a 9JllrUual 
bdtlg. and C!hronl.clcs the human ~ through C'CIDa of karma--• In· 
oplred utrally ar tclcpatlllcalty by hl&hJy C'\'Ollicd waatrra. daocrlbcd haw 
Bbiv-dUlJcY• P"" "'""'Id fly O\"er the paper until she ....Wd .iop. "look out 
Into epace wtth the \'lle&nt~ of I.be claln'O)'NU 11ttr, llhartcnbcr vlalot1 
as t.bou;gb ID look Ill $(11!1CthlnC hdd lm"llllbk In the alt before bu. and 
begin mpylng 00 btt p.pcr ..mt ohr ..,.,, • 

Ten days afta the pobllcadon of uls lllwdlcdtn JB77. It b8d. 90ld out 
Its llJ'llr cdltlan. and thrtt subsequent pnnuncii "~ (lllnc wltbln the 
0a1 baJ( year. Leier ~ by ot'CUltl.ot Wanly P. Hall u "the tDDSt 
viol Uu:nuy CIOIDU'llxrtlan to the IJ10<km '1.'0ltd., • the boolr. crut<d a wudd
wfdc Int""""- In the n<wl)• formrd ~hlcal ......-..UCllt. Cmu,.,,,pn I· 
ous of both 9dtntltlc nwni&Usm and O>r 'lmllmtues of a~ rcll
gltlll lncapabl• a/ uniting Cbr1stilln peopk• In ~. the boolr. WU dlhcr 
pllloticd or~ by ortlMxfax aientlatll and~ IL also rngcn
<ln'ed -n~ ... .,.ka or BOM p.1ag1.ar1am to wbldl OJrott re
pllrd bf admitting that Bl"''&taky'• wrll!np clld conWJ\ ·a 1atgt: manl>Pr 
or dtadolu from other aulhora without gt..1ng cr<dlt. • but d•!mn! lhc 
art....-as not "'1!Iful.,.. ainac1ou. p~ b«au.c .m ru- w.. ma1C
r1.a1 from "l.bc Aatral Ugbr." a -taphyioic:al record 11'-ailabl" to all 

lll-ru-easc: In N<W Yoril:. a.nd cort\'\nttd thal WdLa and Tibet,.,,..., the 
true ..,urttlS and l'\"lK"rVOlnJ of LM blddn> and lmnmnod.ol "'18dom, 
Bla"-ataky and Oklott httdcd I.he suggesrlon of their &plrlt master, Ki>ot 
Homn1. ID lllO<"C to lnclla, whrn:, In 1868. a.:ccmpanl~ ~· lWO adhcr· 
"""'· they Kulcd. llnot In Bombay. and then In Adyar. """" Madras. 
taking t:Ner an old aumm<r .,...Le oo the lndJan Ottan.. 

lrumtts<d In the ancknt ..ud<lm of thc subcontm.em. Madame ""°" 
lanncbcd ltlto anothcr maal\'1' "'"""'· b.....S. 9M eald. on lnfom:iallon 
dl\'ulged t0 b•r by master Koot Hoaml. tnronuallan Whldl "aPP""""d be· 
fore btt a.. wrttfng. plcturQ • .Lnd symbot.. • lkgun In 1885. lbc work,.,.,. 
publhlhcd In 1888 aa n. .. £ttttr Doctlfn.e. 80011 Lo became the blbk of 
'.tbco."'PhY. offerin( to the WclRern mind "" lnterp...,muan oC the &acl'l'd 
wrtnnga of Uu: HJndus and lbelr 1>""1ccu-., •paJIScd 011; .o:aJd Its •u · 
thor. 'by !l"neratlona oC seen from higher exalted bch""°" 

In m'D volw'""'· totaling lllleet1 hundred pig.,... the l>001tc:Wmcd LO be 
ba""'1 on the -SlllJWUI of 0%.yan." a myetr.rl<>ua aru:W>t n:IJ&loua text. 
uaknown In the \\Ht. The flnit volume. ~la. deals "'ith tbr 
creation of the un!Venle; thr IO<'<'Olld, Att.lhropcgene51&. d""1a with the 
h!SUlry of th.- earth and I.be ""o!ut.lon of humanity thro"'1l a suettllolon 
of "root ratts.· 

To ~ and Olrott w •attttt doctrtnr" conialncd the "alpha 
and omcg. Of unt\""9al aclrntt," a.nd ...... tM lory81.0De LO alJ laJGwlcdgc 
both anckn~ and mod<rn "What ""' ck.sU'1' t0 P"O'""·" wrote. Blavauili:)· 
·ts tha.t undcr1}1nl evay 8J1(lfcnt popular rcllglon ••U the ...,,. andalt 
..udam-doctrlnt, one and ld<!1nieal. prok 11 :d and pt'l1C11ocd by the lnl
ttaies cln'ft)I counuy, who alone_,.,, •war< of Its Cldatwtt .and lmpor· 
i:antt.• 

Ao analy2rd by 9ruc< J , campbcU lo bla Andmt Wisdom R.eolfoM the 
accrct - '''""hued on thn:c fltndA~ pdndplcs; (I) thc ecf.ot
cncc cl anr abaolmr Rcallly. thc ln4nlt• and ctrrD&l cawoc of .JJ; (2) !hr 
p:rtodktty of tbe uni.....-. 1 .. ~ and cllsap~ In cycle. 
and (31 the ldnllil)' of"all Soula with thc l.;nl\.-cral Ow:r Soul. and the 

• 
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Appendix B 

SEEING IS BELIEVING 

from :Madame Blavalaky, and from btt aue«5*1f'S In th• Tucoeophl· 
cal Society, th• world wu to rrttf\•• detailed dt9Crlptlo11.1t-p\U1Xlrtrdly 
obtained datrwyantly or clalraudl..ily from lldcpta Or from andrnt !IC11p
tur<&-1lf the aubtlt makn.pof human belnp. al\lmal&. plan18. and "'"en 
•1narnm.1c· objttt8. all of which they cla~d to be abk to..., WJTVW1dcd 
and 1.nlct'pnlrlratcd by "llrlda or romulltYc fottca .• 

Scpani(clyand <Oglethtt Annie &aant and C. W. Lcadb4'a,.r, both bJgl>ly 
a<fl,pt dalrvayanta, =~to spell out In a ~m• of tt1narkably lucid booit.. 
And luttcles the tonC'ta a( thCOMphy for tbotlC: who could l\Ot peer beyond 
thcllml,.dllp<'rtrttm a l 'normal" burmn cycal&111 Toabattthclrvlsbm
•nd iafn' I.hat ofRudolfS1dnrrand of Alex Podollnsky, with U>clr=lpcs 
for~ 81P1CUltllft-rtqultta an uncl<'tSltlndlng of the ph= or 
mctaphys!os of th"""°phy. Thia mcana wloualtdug thc hU11J1m aa 
belntJ oomi-e<1 or""""" ln1C"rpcndra!Jn« bodle. or "ahcatluo, • each !>Uc 
lba!l: relined .. It apprmdmatca • dl\'lncly guldJna "tlpl\rl<. • 
Tur~ Ontst flbtQtha, known to thCCOIOpbl.is Ila Monadk. Buddhlr, 

and Causal, constlturc • trtparUtc ..girumt of I.ht whole. po6tulattd by 
>ill the ~ nllg1ons as !hr •Meritt of an lmmor1*1 bclng. 1'br more 
~mortal llhealh-. following grosao modo the li.tndu pattan. ~ 
deliCJ"lbed aa merual, tutraJ, etht'rlc. and physlcol bodJra. ThtJSC 
~~':,grant bodits ano aem IO fad• away 111 dr:alh. Oil<" afuor thc other, 
-:-·~.g the lmmonal mo IO rdnaamatc In anotha sn of "ma.torlaJ• 
~at lea.st untU lbtlr bra= has becwno •'lk enDUgb DDl to be 
vltm lnto....-11 a dy1n!I game. 
~le ror thla t..idW .i1uat1on i. '"hat 1bc Grttkw canm '"Let.be.· 

~-tb(o ~of• mer In the o~r world •'hltb <aUK forgrtfuln<ss al 
~so that the true ocl{, In ~tact With It.a four dcclcluous ~ 

tmmr&IOC' ll.lld Jari;tly ~ .. of It.a dMnc and Immortal 
lleurc. And tb='a th<- rubl Cloeut 10 the phyoire.J body ~ 



A m.n With chakras lltound him. 

2 

7 

1hc s.,,.,., Cl..W.. (Fna 71lr ('/-dwlnl II, ~....,. Th• 1brnl!qib!Q! 
l'ubllablnll "°"""· 19'l7l 

,,.,., I.he <ti1""'1c or 9Ubtle eml'JtY body Wlmh keeps the physical ooc ..,.. 
gctlltr. Next In llnc..ae to the er.h~ body la ilit <Wral or emotDtal body. 
cleiM:ribcd a.a the •'ehlcle (or r.e1in, and dalln:. ~ body In "ilk:h pleasun: 
and paJn arc antipodal t1tt om aura~'C. the olbcr ttpellen1. E,..,.. 
m...... rdlnod and lntrq>mrtndnC la llte next bum.an sheath. e>r mmtal 
body. dC9Cl'llxd by ~phiat. .. canai9tlnl( ol -.w:h stuff"" drcaillS 
......, madr an.· m., mroiwn far thougj:it up plcturce. By mc.uu1 or tlll!I 
qwmaln of bodks. I.ht 6Plr1n"1 thinker. or rul pel'900. cau. u:corcl.llu! 
to tMosoph!!its. operate In lhls ph}..ical warid., hlA thought producblg 
emndm wblclt Pf'Oduces "'"''"which In tum"""'" the body. Wen: lt 
not far I.ht ln•rraM1cln al tbcat ln1e~ boclla. ay ~ 

• 
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Tue lunctlon oftiu, ethmc body. tn 0-plJJeaJ krms. I• not only to 

hold and c::ontt'(ll growth. keep the true ah.a~ of the body when It I& 
lnJured or ~ n:plllr. bUl to l\J.ocUon aJao as a conacdJng link ..ttb 
the nttt-ftncr body. emotional (or aiotrall body, and through It lo the 
mind 3l\d ego of lhc pcracm. the cthct1c body'• cll8Ja1IJI """1ng the Unk 
bet .. = pbyid<al and ''"JX"l>bylllcal co~ Imp..,.. an the pb)-"'1· 
cal body coming from without .,... <'OIM')'td b)• vtbradons of pi-ana 35 
modon on the plryslall plane, u ftnOl:bt er ..,,UIAtfon In thc Da1. finer 
aRra1 body. IUld u pen:qXIOit 111 the edll-ftocr mental body. 

Whm a lhoul!ht or penxptlon ca..- the throat. to ugllla> with self
_,....,,,..,,...._ or the •omod1 to '!Ink •1th dlawly, U... cmatlonal vi · 
br.atlans tn thc ....i body coane<:l througb the c1bcrlc cbalau to the 
J>b)'SkaJ glands and nnve mumo. ttalldng In phY*a) """'"«on. l.lkc-
1'iac. w c:thcrlc double can be fohocktd or damaged b)• noxlaua 'utral' 
anoliata .ucb as anger or j<:alouS)•, n,., dhcrlc aJao becomes eq>anUed 
from~ physlc:al body""° death. a<'ddcnt. 8beathnl&. or hypnotism. 
lhougb a. true.d 15 aid lo ClOWl«t It firmly to the physical body until the 
acwal mamcm of demise. 

Elhrrl<- maucr. aa dcacrtbcd by ~ta. thoui)l 111"151blc In ardl 
wuy ~. Ill "'111 <ansklcttd puttly phyalcal. and am thc:n:forc be af
f«tcd by bcaJ: and cold. or by powc1'ful acid.I. Being eubJect to dcn&llka
tlao. ~matter can also rdlect IJ&tlt ao that It can bewme •ialbk. 
affect a photo!lraphlc plate. and «en be tanglblr. may tbeoeophll!U. In 
pcn!<lft$ who haw lost a p~'11kal llmb. but can 8dll f<"d pain when: the 
limb llilould be. dalrvoyanta ett tile clb•rll' cowuapart sUll pcralallng. 
amdl as KlrUan pbotqp'apby m.,... l.bc ~ cthcrlc outliru: when: a 
$q!lUCnt lnt9 been rut from a Uvtn( luf 

Amatdlng to Lt-adbalttt. many human bdn4& lll"C cn<lcPAW with etberl< 
Wslon. ilOd almost °'""Y"""' can d..vr.lop It. Full and r:oolrolled posaca
skm of etht>rtc atg)lt la deacribed aa c1tabllng man to <ICC througb physi
cal mattor: a brick wa.11 bu Ulc consbltetity or a Ugll.l mbtt. the contents 
of a closed !Jax can be 1cn1ratd)' dca<rllxd. and a aealcd letter .,..cl. 
W1th a Uttlc pructtrc. aya ~dbcat<r, It 16 pioa&lbk to fl.lul • apeclflc 
J?"••age Itta cloecd book. Ri:markllbtc peycblce. <1uch u the p11ln1cr Inga 
S..'llnn, ban <!lrectivcly cl<!monotratcd tlli8 a.blll~ In controlled c:xperl
mcnta at Stanford Rnetlrch lnatltutc In Callfomta. 

Whm the faculty or cthcl1c aljlht la pcrl'l'Ctly dcvdopt'd. It ts com· 
pletely controllabk, eay thcodl<>ph!J1UI. llJ'ld can b• uM!d or nol. al will. 
making It as cay to chlngc from ordinary to cthcrtc vtalon ae lo alt<T the 
focus of the eyes- 1.bc change being In rnllty a focusing or the con· 
ildoWincss or !ht' Inner. or "lT.i· aclf. 

With etbet1c:"1.slon· th• earth b<:cmn.ca ll0mt:"4l'!'tat tranapu-mt.80 Iha• 
cthcclc eyes cw llCC Into II t.o a oonalderablr depth, much as through 
fillrly ckar wat<T. A crca~ bwT<:lllltrtA tould be llCCI\, Ol"a ~ of «>al or 
-W could be dlsttngu.lllhcd. If not too Car bdow the surftw:.-c. Etbcric 
sf4ltt lilso do9<rlbes At\'Cral cnrlrely DC'W c:-okn In the: cthcr1r band, quJtr 
d!ifernu from. and nv>tt epknd.ld tban. tbOk In the •pccttum u -
know IL 

With -I'll' •tgbt. thc ph)'lllc:al bodlca o{ men and •"'-la lx<mot. ln 
the: main. ll"an8p8n:nt.. ao that the acUon ol the lntcmal mpna can be 
aem. and to oamr cncnt ~for~. 

E\"CD more extraordinary ta thC' th"'*lphl&ia' cl.alm that ctbmc sght 
amlDlke "1slble to IC'IJ&lth-... many olh<r "cnlltk9' with dbrdc bodlt:s. 
9UCb as t.hollt frcqucrulng thr low\'r ardrnl of natutt oplrl1a, 1nc1tu1mg 
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Astlal bodlea arc 1JttD ta be «iramparmt. llO thq• =iU no aladoww. 

Aamal .agh1 Is said to dlflrrfrom ciJ>er'lcfllgbt In lbal1tls more cxttndcd, 
four-dlm<:nistonaJ. '"° that an object Is !OC<n from all eklao Ill once. evny 
panlclr ln the Interior o! -a solid being" as plainly opm to •Xw' as the 
omaldc. fr.., from thc dllltoitlml of pcaspcctl\.,, A rock 0ttn with asraJ 
9fglll •ould be no mere maa oi •tone. the whok afb ph)'l6Cal mattrr 
bdn& \Ulble ln.5tcad of JUllt-a \n)' cnalJ part of 1ta DllUT .itdl. 

Inapc11c:nttd vlsltora to thc utral wodd an: warned Ibey may 6nd It 
dlllkrull to uudcretand what !hey """ K'clng. C$pcdalJy u tbt cnl!tt 
aattaJ body Is end.,..Td with pu cepd<ln. "" that one may pcrccm, wUh 
any part ol the bocfy In MY dlrtttlon 

Leadbeater deaib<!s lnhablunta of tbc &8tral ~ u ba•ing the 
powum changtn,gthdrfi>rms.wllh protean rapldliy.11Dd of'CU'lngprac
tlcally unlimited glamour <Jl."'r tho11e With whom the)• chooM 10 &part.· 

Conimunlca:tlon In tbt aalral ,.,.,rid, u dcilCrlbcd by lta lnbahllan!JI. Is 
not by thought tnuulf<'Tmtt. but by fi>nnn!a~cd tbaugbl--hall'a<ay be 
tMltn ~.and thrcon=tcapc«h oitbcph)-....1 """1d. 
It istherdOl'l! llCtt6BBJY. uys i.e.dbeatcr. -sllaWy to fomiulalc the ~t 
lnlaworda, forwh.ldl two partlc:a ntWll ba'" a comman language. Other 
tnwcloni •peak of purely nan-•m'bal rommunk'atl<m as c>·cn more c!Tcc 
tlvc. 

A pramlnatt charactcrlsdr of the astral plane. as dclK'rlbcd by U.O... 
who can l"<Uln ll ID<1J!Qr)' or It. Is the """" wllh whJch two or thc dcnani! 
of thc mtraJ bodlcs can pass through~ atha. Pr<ipk on the ulnl 
plane <'-'r1bc passlt'i through a= anothcrCOMtanlly. "81'"11 ""tbtough 
-llxcd· utra1 ob.Jcct-. 
tea~ say11 that on !hr aatral plane oar IM!VU'tD\IChca" the aur 

W:c of .nythlng; coe doc:a tmt feel hot ot cold; but an cam1ng Into con 
l:ac:l wllb the lntapen<lnlllng tou¥ancc one would be col19dau5 of a 
dlffc:rmt nitc of vlhrallon. which mlglrt be pl~uant or unpkaeant. totlmu • 
1atkJM or dcpmsslng. 

To thc astral body thc dm·e<ll R>Clc affc,.. no ~nl to tDQ\..,· 
mcni; 1"ruJy QDc may leap from the highest clllT. ~ Into a 1'3l11nC 
volcano. lllnlc. lnlu tbc dcqicst ab)-.· As part af the tit1'lll occnrry lb<tt 
arc aid to be matmallzatiaas ol tbr put. with a 11\'lng photogtapblC 
...,,...""'11111don a! all that has bappmed. rcO«ted from a higher plaM. 
The full rccottb or lbr past, say occulU...t.s. are actually on a blgbcr 1.,...,i 
and arc: only lmpcricctly rdlectcd on the aatral p&a-. ~trd and 
dlslortcd aa n:il«tlona on a rulllcd ..u:tatt oi •'llla'. 

Suddmly~•"""bcw!lcd twm..na on thea.etral plane an: ..ic:t to be likd)• 
to Bnd a Dantcan ..,,.ncry peopled by the gbusa of lhe <kad. the astrally 
tra:\'lillng bodies of akcp<T!I. a world of DllllU'e '5plrlts. and a coa61slo11 of 
the a.etrally ~ thougbt·form.s aI both sane and abctratcd bu 
man& 

'A-r to the .utral ...atid.' uyst~tcr. "Will be lmpr 9t'I by 
the rea•dna tldr of dMIYUV" di«•~. ew:T llWlrlJng ...-ound blm. mc:n 
acing o!Un, >"' a1'1.'ft)'9 rrt!rlng bc:fo"" a.ddcrmlncd <!Tort o( the will. and 
he will ""'""'!at thr ci1orn.wus army ol entities ,.,,.,poraril\' called out o( 
tbl.a O<UJ\ lnta ~tc ddstcn<r by the tboughi. and fcd.IQP <>f man. 
whrtho' "'°"' oc r<1J. Hast$ o( UJaD adl.'3JlCC tbreab:ningly. but rrtam or 
dl$slpe.tc barmlcwely when baldly lattd." 

lbcl!'r 'laae" dcmcnmla _,.,to be dlatlugut.bed from v.i>At occu1tlsu 
call tnic clementala. those oouai.rJng of the four clemenr.o of ftrr. lllr 
•'a.tu. and earth. "''bich they dcocrtbc as fi>rmlng a hlcrarchy of naturr 
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~ tbc lower- 01>c9 with t>Dly cthcrle bod.Ice. the blg1xr ona with 
8 .,tral ""'1 mental bcw!lu. rnpomdblc !or lhc construction ol forms In 
11:1<' mineral. vrg..table. animal and human n-alim. tr.ns!•tlna vital en
~.., lntO planla. nnd YllAI energies Suto the ttU. Clf anlmak 

Ansnwla arc sakl by ~ to pos8"S aD thrtt oi the -
~ etbcric. and aatnll. but as ~t only~ egos of 
tn<tMdualll)'. Plantto, !cu dC\-dopcd lhan anlmala and humans. an: ll8ld 
ra i>lk'-" only phylllcalaud ~>er1c bocl!H. their utral orcmollo"9.I bcw!lcs 
t>clnganlv ~ """'1vrd.1\> tl"""raud repnxlutt, llllf8l.e8dlxaltt. planlll 
must baft lbr: ll5lral l:lroulibt to them by lmccts. birds. and nature spt.r-
115 

/Imm•'• wtth ¥tral bodlrs appe.rmlly smy only a short Umr an lhe 
..,cr.U plane. thenslmajorlty. <Xttpt for-cert.ID domcstle peta. not liav
~ yrl fUlly ·lndt.1duallud. • Whm an animal dlca.. acconllng to ~ 
pDJ..a. the "'°""die C98C1lC<' which baa been manll""tlng throu_. It llo\1."3 
lack JDto the rm!mal ·group-"°'1' w~ 11..-. bearing with It such 
wtoaoca«nl or czpcr".rnco as bu bccn an:aJncd dudDg It.. "'1lhlyllk. 
t.e;ulbcactcr. In .,, lmP"'f!181oncd antl\1vllltttlonl9t plea. lllle that of his 
ccllll!mpOrlUyvllslrmlill Beml\ld ShaW, lt\lllnlalna Wt the uu.I pllUIC Is 
llllcd with the o.brlcklng tcrrllled forms of:mllllan& D( anfmala butcborcd 
In abtught•rhous.-a or killed far 'adcnrc" or for ·apan. • Shllw qwppcd 
that whcn he clled ~ would be "followed not by ttxRD'l!lng <>OKh.,. bw 
by hcnls of oxm. sheep. -· Oot-b of pouluy and a -11 travdlna 
aquartum or live &b. all wcanng wblt• oca.rv.a In houor of Ille man who 
pr~d ralhu than ca1 Im rcnowcr-turm." 

The. ull1ll world of the thcosophlot ..n around ua. aOO.C. below. wllhln.. 
but lnlatllllble, they •)'- oonnally tmpr:nepllblr to the phy*"1 body 
that bu1• ..... us bt-ca.uae our am-..k91 parllcl.a """ too ~ to vlbralt 
under lhe action of uual ml!!tkr.l 

What motlvillcs the aa1raJ body to aensallou and U111s to ae!Jan In the 
pbyaical world ts-what occultist.a call the "tnen!Af' body. nu. body Is 
oren by dalr'YD)-antii as all!O ovoid. !ts maht!r not """"1ly dlaaibuted 
~t the egg.but '*"1Y galhettd mott dmaclywllhln thr ph}"Slral 
Imme. V.'bnl thought wtl\'\'S from the thlnlltt alJ1l<c thla mental body. 
the \1bratlot\S tcud to communtcate to the ,..trat. rthorlc. and pbyslcal 
mat:trr 1n waves, u a bcU cmmruudcRlta to the aurround.1.ng atr. 

By mcana of this quatrain of bod~lllcal. d.IJ<:rk. asu-at. and 
-.uai-thc .plrtnlal lhlnl<cr. the n:al ~ can. acmrdlng to I.hr .au-
-.it lndlan pbQoeopby Un which thcO!lopby la rooted) "!"'1'1\IC In the 
-.:ldo(tbc pby5lcaJ. hla thought produc!ngcmollon lnaldnd of•qwm-
twn a( ncUon.' which produces !otte, v.•hlch ID lum move• I.be body. Ab 
Lracibratct and Bcu.nt lntL'rpn!tcd the matter, """"' It.not for the lntcr
•nion of thcac tnttrprmtrat!ug boclJca th= would be no means far ex· 

• ..._,,,. 8'JW'Cn ma!IJIAln that Julll • 011 llWOluctum at lltin pnam. lh< bu 
_,bod) Imm bofn6a<upow1ud by,_,....,,._...., • ....Ii can-d at·a.mi:ir 
iill)"tT Of plm.lraJ atoms. clqfltrly ""O'Vcu. 1uutb comprt'-.enf.• ad" ~ ll bh:n1t'T" to 
IUn."<UJlid i'orce.UlDVlllJI bo ettht:rdbT<ttm ~Wttn thc UIJ'lll Jmd Ille hal(~phy!JI 
l'llI ethnic: body 1ble -b 1- said to bi' lnlcnd<d • • pruln:t!on by 118\L>n' I 
- ~ opmk>R al c:mmnun!adlan bm."ttD tho """"1 lll1d , ,,.. pl:ylll al""""' Ol.h....i.c: ~ ........... ldndaol~"""' tlx ........ 
~ uay """""bdm Ille --at 1UJ todlvhlu1J opt:ndlnll m the pbr.'lf
cat planr, U 14HU11l ~atit'e.eeck wen~ f~ tJuu nlefl orwo11iit'n ma Utt: 
llity8bJ plane: <urwot """' wltlt. lbJs atomic rib!tld .. ...., .. they eay, ,... • aafr 
r;ua,.d •!!AU•' cmo!lolllll ahodr. ..:bk·h l'tnJld ~ u..m .,..d anlll rht'Y Mft be 
rQanr .llmia1,.._ 
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cnlng pby•lcal aellon and r.....w ..... 1y. no ror1J'><c!tlon Ix..,....,.. ~ 
on the physkal bod)• and their perception by the mmlal body aa In 
ancstbcala. 

Nat CClUle& the a1umvlrau of cruly ••ptr1DU11" bocika, CllUM!. Auddhlc, 
and Monadic.-: Immortal "'91Ul'C9 ror the ·r or tha: 1:xmg. 
~ •cawiar body. Ihm and mo.1 t'Ully ""Allable oi tbr lrlo. Is de· 

9""fl>td by tbeosophlsta as a •tottbo.....- kind of"bank l!lttOUtll"-l'ar 
tbr toQJ!ry of man'• C'lq>Cl1crtcr In varlowo hacanwllao&. ll la <GDlildcrcd 
the c:auac of aD lbr dtttt. that manif.,.t on the p~ l:xl"'"" ll5 think· 
Ing dlrectly moth .. ka the mental body, wtudt In turn afkct. the uttal. 
thr "1hak. and lhr phyakal. h too la 1 c p1 ••nle!d u owld. llUITOUDdlng 
the~ body and~ about dg)utto Inches bey1lDd It.• mere 
film. jwlt ...tflctcot to hold 11*11 to&<'thcr and makr far a znncamadng 
=my. Vlbralbls arou90d In thla ...-! body ....., aid to manlf..t: as 
mlors o!thr - drlkatr h ..... ~utlfully beyaod all CODttpUall.

0 

In 
the &pll:ttu.ally cl<w:lopcd. It ~ • glorlous lrldaccnt 1llm Wied •1th 
JD\-cl)· colors, l),,uylna hl&t>cr Jonna ol '°""· dn·otloll. and asplnldan5 
tmrard the dMoc. 11 la A1ao dqJkltd u 1:xtJ11 llll<d v.1tb "11'1ng fin:" dmwo 
from a still blghtt planr-thc 8' 1dc!hic-"'1th which It appears m be am· 
occted by. qutvettna tbn:ad o( bt1lbanl. !Jtbt. 

Whacaa In the ·ca...i• plane one l'<COgD!Kadl\1nc ~ID 
all human bdtip, In lhe 13uddhk" the ·r 19 no lon#r ,_... as Rparatc 
from the "you.· as If all .. 'UC bm l<&\"<S on• lllnt)c glD11aus IJ'CJC. FIDally 
the "mOnadlc" •heath ta ~ aa "pUtt &pail.· ~<ed. llkr the 
"Buddhlc,• wllh uuwuucna W- ·~~ tboec attaelblc m oonnal bu
man bdnp. 

'Thoughts generated by tho cautal bod)• can ba"" a life at t.bdr CIWll, 

called by O<'MllH ... "thought fonne.. U'IOUghl. lbey •Y· .,,. ..... ""' m 
•11mltl0ns In me matter of the mcnt.31 body. wblCb thrDW1I olf a vibrating 
portion of ll9clf shaped by lhc ruuurc or the •1bnstloDS-1J11.u:b as l1ne 
part1clnl laid on 11 dlllk """ thrown Into a form wl-lhc dJ.ok IJI made IO 
vlbl'ate to a musical note. 'lbla thrown-ol'J' mental matter la u.ld to gather 
from the aum>undlna atmo8phcre "clcmcnbl.I caec:llce o( the mrotal 
wodd, • thus l>ecomlng a temporary "U\'\ng" entity or lnlcM<" a<.t.Mlr aol · 
matrd by the Id<& lhat &~n•raled ti. Elemrntal cMclM>c la dC$Crlbed a.s a 
6""""" RmHoteU!gcnt Ufe cnttgy all amund ua, vtvlf'ylog matter of the 
mental plane. which readily reepon<b to lbc ~ ~l~ntt afbuman tlumght. 
That lawby D<rUltlats aamalmre call lbougbt ram1s "arUlldal elc,,,.,ntals" 
to dl8dngubb them front Mturc splrtt.a made of lh• clnnenta of fire. alt. 
water and canb. 

An}Onc who can ·tm~c: •Y I he lbcoeopbiala. baa the powu to 
c:rea.t.e thought forms lhat pcnt.U and can l:x """Y powerful-"good· 
tboug)n farms perpcllllltlng u iJCtlvc l:xnrlka1t pew.,,,,., ~ aw:s as 
maldlamt demon.a. ibougbt f"'"119 att Mid to be \"laible to a hypnottttd 
pcmon. who can llCC and foci them aa uwal objrtta: they ca.o al"° be 
P"!lccud onto a plttc of blank paptt or a llJm. 

According to O<CU!llats, nuny thought forms. the reau.lt of popular 
fancy. rurw aM'.lll!·pennanml c·.slau:n~ lun1J>&coal<&c:<d from the Prod· 
UdS mlhc lmaglmHao of <0unll ... lndl\1duala. Man. they aay. la con· 
tlnually peopling "Pl'"" with a world o( lua own. ttOWd.ed with the off· 
5jll'lng O{hl5 l'andc$. ckslr'N. lm.,.U- and paalon.o.. rurrem. wblc:b 
I12Cb upon a ...,.tm< or nnwua lltt*'D ID pn>portlc>n to !ta~ 
Intensity. 

Coalllct With the umoJ world. Mys Leadbeater. baa a .WUIJd)' <:ffioct 
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'The moment. aya ~. tnduceo •wJbeanthlr CC"IUlllY· then ll'llnqail
ltv. 

'8eacr to anal)"ll" w tJCU'aordlnaty pbcnoJtld>a of out-of body u.-...,1. 
M"'1lVr arg:mlzed h.le own """'1lrdl lnaUtutc on a bundnd·ao'e !arm 
w:ar \!lrglnla"s 81~ Ridge Mount&tna. wht"' be dn-..1.opcd a alablc of 
ama1m.,. ·exp1ottr11· ..mo. undrr •ll1ctly <erurolJed c:anclt«cma. ~ 
tbdr ~==· cxplonlliona. 

But. ~·dint ofrq>edtlon. Manro.. &nd hlacxplotcrs cDCOWJ~ whole 
,,_.....ids of othtt bclzlp. of a 1.- matcrl;<J mana- than tilt physkal. 
uaua1ly ~em._ and"""" clhkal ~ wtlb wham Momoc found 
be could -.,. "'1lb a nom'Ubel fGnD of mm11pmnl1on. ·a quan
tum Jump beyond a bdldn( ~ng color pkn"" dim:\. illllwu.rxp<rl
mc:e and/oc lmmedlatt kJlOWlnC ll"anmllued from one lntdllgmt ~ 
~and rcttl=! bJ IUIOth<r: 

All of Yanroe"• and hla c:xplottnt" com.ac:u ....., dnaibed .. bcncw-
1.mx. and tllc ~ ~·~loped ... ....Wt of cbdr 1'i<fe. 
ranging cxplorattona mam for a more ch«rful luttuT, ck<old ol the 
grueaoax bclla concocted by ckrial. a ~ In •-blch oth<T mlftle& 
....., lcningarul annpa-....tc. and In "'111<-h all ~&rc~~-cd 
as lh<y ~lop and hnp• CH< splritually througb a tltttcs of IDcarna1IOJu 
1n um eanbly ecbool ol veiy hard lcnocb. 

Ben: thrn 15 thr magical world or Immortal splril9 described by 
Blimnalty. &sml1. rt al. \'alldalln& the andcn.I Sttrrt lladrfneo. a wntld 
In wh.lch. u Monror pwa It. 

WC a&n .....,..,. time• wr wish or lhe need ari.... ic.baplD( and madl· 
fylngwtlb!n lhc prtt<pt ha<lf We can err.ate malttt from olbft'~ 
pancrns. or cbangr thttolructuno tbc-reo( to any dtgrtt ~~,lildudlog 
""""""" m ~ farm. We can cre&le. mb&ncr ... 1tcr, tnudula.tc. or 
"1"11dlcatc ""Y ptterpt wltbln lhc Cllt!rg)' !lelda or OUT .~ .. We mn 
tnln.Sfcmn any suc:b CDCl'J!.'" tlelda 01:1e Into "1\othcr or otb<lll """"!"-for 
that which we .....,_ But ...., cannot orcatc or comprdw:ld our pdlnc cn
<"'1:.\' until we....., complete. 

> 

Appendix c 

THREE QUARKS FOR 

MUSTER MARK 
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To vallda"' Lb!s appamit lllgln oJ cane,· b.u taken thr dettrmlned 
dforta or an EngllAh phym<tai Or. si..pbcn M. PhUUpe. author!iy In par 
tit!" phyalco. equipped with all lhc requt.lu de~s from rttOgnized 
ttadcml,,_. B.A. and M.A. In ~I pbyska frQm Cambridge Un1. 
\'rtSlty: a M.Sc. &om Cap<' TO\\-n Unl\'Ct'llly: and a Ph.D. In pan1clc pbysks 
!tum lhc U~iy of Califonlla. 

In hi. rttlmtly pmduO<'CI E>itm ~ ,,_..pdon of Quarles Pb.lllll"> 
~ and vlndlcateo U... ~ c:laJma of lhc U....Opblcal couplr 
Carefully douuncntni. darty Wu•nued. and IAJ'ld.lv -..11&. bis book 
aualyzrs. on lhc balWI of moclnn ~lltal J>hYalc*. lhc CXl1'a0rd.lnan
dalr<'0)'11Dl taknbJ of Lcadbnt.,. and Bc..u. · 

lnru 1895wbm Leadbeater llrM cllrttUd ha daJnvyant Wdan upon 
lhc aiams af lhc cll<'V'b' elcmro ... ....,.. Joined by Annk Besant Jn 
wbn~ ro ~a long.mt• al~ttons. laaung on and olf fur 
thlrt)'-clgbt years. In llxlr !Mk they ~ aided by a collcagu~ c. 
J!naraj-. laur ptU!dmt al the Theoeophlcal Sodrty. who llCk'd u 
~ duJ1ng the expcrlmmt&I oaalons. whlle lhdr friend and fd].,,.. 

.Mnr.o ll<Mm olld Chor!<o w. r.....n-1n 1900 """"' 1nry """bolh Olly lhrcr 

tbeoeophllir Sir William C?<>okh, I.be renowned cl1Cll1i&t tUld lu\'entor of 
the forcrunucr or wti.t today i. tbt Lclevlalon tube, pl"0\1ded spcctmens 
of clcmc:nUI 

Starting "1th !hr llg11ter rlen1 .. ui.. hydtol\m. oxygm, and mtrogen. 
the ~ gt:adu.11J)' ClClr'lldrd lhdr lleJd 10 <OVer ..JJ tb09C kDD\lo'D 
at th• U-. plus <te\-enal olh.ers. u yet undl9Covcred by 9Clentt. They 
also anaJyt.ed " number or 1)1lkal bW>rganl<' and orpnlc compounds. 
depicting them In admlrably anlhc:tlc detail. 

Often sitting ,,,_,..ltggrod on a "lil •1th • pad In her lap. Annie IXsaJu 
""'1ld skrtch, whlJr U,adb<at<r, 1)1nJ1 pnmc unck:r the !JJinlsnl:lolls of a 
n=ssrur. would ruuallzic the lntttior of hJa atmn.t. 

When l!Ome of the rattr dnncnt.s '1'l'CIC loaattd b- blm ID a muacum. 
Lea.clbratn" ..-m found It u.,,. .... .,_,, to cany out bis dctalkd dain'oy· 
ant enmlnadon o( lbc ekment ll1 altu tn the mu.acum. Once he bad 
memortttd the pcwldcwi ol the •i-lmcn. "" CGU.ld llrul It again ~ by 

llf1><ndl. c lSJ 
~ ih< muenm> In a -more aub\le than phy1Nnl bocty.• )rt still I><' 
shl<' to diet.ate hla obeervatlcna to JIDAJ'ajtldllaa. 

1n bJ5 lnne Ufa. U,adbeai.,,- d"9Ct'lbetl bow "etbuk ll#bl" .....,_be u...i 
tor....,gn!ftdlUon. 1bc mctllDCI la to 'IJ'an.lerlmprc""'""• inim lbcC'!.lu:rlc 
...,.u..-oflh<" retina d1rort to Ill< elhtl'lt bnln: Utt attent!Gn 1~rOCU!led In 
on• or UIOr<" ~c partlclao, and lhus la obtained a 81m!l..rity Qf """ 
be~ th< orpn miploycd and - mlnut< objeel be:!J'lll ~cl.· 

av 1907 """"' s:txty ekmrnt.s had been analyud ... 1lb vanoo!.loiu be
~ .iia<ed In D<01l. argon. layplon. ltCDOOl. and plallnum. ahow1og. as 
~ dn'cloped. that wlat lhe lh~wcre ~....,n:leOCOpelt
tbr ...me ekm<nl bu! with a dllfettnl alOJD)t' -ight-UX a!stm... of 
...bid>....,. not~ po<llUlattd. Only In 11113. lh"< years after lhdr pub
lli>b£d rcsults. -• the name l9olopr flnlt ~-.:n lo a.o atom dllfmng In 
-ttum U5 bu!eelement. Neca (at°'* •'diibt 20) and• ...nent .,,..... . 
neoo la- 'll'<tgbt 221 wen: dt9Cribcd In The Th<.-pb1st silt~ 
before F'redietkk Soddy lntmdtlttd the <anttpt al laotop<S to aclenc<. 

NJ 11Y"Dlhn$ oflbe ~ COIJllDUDl!y.....,... ~ lO admit. tbett 
_ no .cimUllc reason tn 1908 ror • .,...una • ICCOf1d varlrt)· of,,..,,, 
.md no earthly purpoee In fabr1cattng It. 

Thal - )'Par the two im-.pblau publlalvd !heir lnterc5dng dis
eof'f!!fY tbal l.hett _,.. nurleona of two 'Yi""'- pmtona and oeutnms. 
1hta "WaS ihrtt Y"8l'1I btlor< I.hr nuckar mcdcl wu CYeD praposed. and 
"""''Y four ye.us before lhc nnrtrcn wu actu.ally ~'Cn:d 
~ 1909 Leadbom:r and Bc:ant bad IJludled twenty more clemcn1s. 

lndudlng what they c&llrd lll!nlum, only rccogn.lmd by admtt as promc
tbmm In 1945. By 1932 they blld dc""'1bed eltmrnts 87 and 91 •ubec:
qurney r~d .,, as .. tlne and protoactlnlum. 

l'o apprcdau t.bc dlfllcultlea tn relating tbla ttl!Carch to the ton<=· 
panuy !it3te of aclmtt. A)'1I £. Lcater Smllll. O.Sc .. F.R.S .• who "'1'01< 
the lntmdu<rtlan to Phtlllpe• book. It la au.ffic.1011t to con..ldcr bydrogl:n. 
·ta etmn as '!lttll' by £.s.P C"Onlai.md ctllhteen ol what Leadbeater and 
Bnant called u/Hmare phy!llt:al OIOITI$, grollpcd Into 8lx spben:a or Uirec 
aplen-. sphucs lbnt eppcartd to be llJ'l'lll'l80d at tbc COmct'$ r>f lnlerlao
tng tl;iangles. • No subatomic plU'tlclt~. aaya Smith, were known th~n-<>r 
Indeed lll'C known now-•!Jlhtecn or whlcb ~ makr up the greater 
part of a h1'dl'Qgtn atom, posalbly Ila nucleus. 

As PhiJJlps tells the •tory. om dRy he waa brow!llng In a bookabop In 
14" .A:ugclea, "'""~ "by clwi.,,,· be saw and boul(lll a a>py of an old 
thoo!lopllkal book. Klhgslatld's l't1ysfc• of the S«ret Doctrine. whkh ron
l8ltltd a few of tbc Occult Chematl1/ dlnpma. l3adt Jn England PblWpA 
lound. copy of the t.blrd edition or o...uu CIW!m!olry. and .... be puts lt. 
Wila h~. The first polrucr to • poe.iblc rccondllalJan b<!twecn what 
lb< tbeosophil>t.s dttCt1bcd. and wbal modern ph}'Slca .,.,,,...dea, aays 
l'lull!po, came wbm quarll:s "''Oft llni postulated. requiring aubdivl.llan 
of the protari Into lhrtt bound quarb. Bllt lhe tMolopbl&i. bftd turtbu 
11ubdMdrd thdr atoms Into alJt amallcr unhs t'CllUl<C1.Cd by a "\...y thin 
line or~ rorcc: ~ PbilllJ» polnl• out. ·a.-twecn tluft and dgbl<eo 
llicn still renalned a factor of tllx to ht bridged.· 

Snmh rrmarl<rd that thll! unallolaclmy •talc al afta1n tnvolV'ed PhllJlps 
In some ablttru.. -lbemattc.I eakular:ton&. whlth l<d the pm'tkk pbysl 
dst llnally to !IU£gest lhal quarka mu.i be ftabcllvlalblc. cadl lnlo three 
Sl>bquarb: new panJc1es 10 "''hkh hr •"" tbc r1allle of cm><gut:16. II bis 
~.,..... oacecptcd. lhc numbrr al ultunatr par1Jd<s pu proom """11d 
be lrlpled to nine, &UI 1'JlowlnC fer • factor al two. The major break-
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lbrougl> mad" by PbUlJp8 wa" ID moliic that U1c lbeoaophlslll' dtagram 
of a hydrog<:n atom ...,,...,..mc:d not one atom but "'""" ldrul ar com
pound nucleus eot•llllnhl& twO protor-. • mirror Image pbat<nuenan, 
which ruulted from tbdt bavtng to alaw down the atom su11ldaltly to 
be ablr to -..,..., It. 

Wb<n thr quark Idea waa 11.nM prapoeed In 19M b)· Murray OcU·Maun 
and G<oorgr z...,.ig of the Callfomt.o ln&Ututc or TC<'hnotogy. only a '"'Y 
f.,... peoplr look It _.r1ous1y. 8cll<:\1ng In quarb. Mid Prokucn- Harold 
Fnl:5c:b. acrmrd to ttqUltt the ~ al nlhtt tao many pttU11art· 
tic$. oat only - llllOClm'Cndona.l dttt:nc chanrios al quark» bU1 qultc a 
Jew other mysurlous Cc8tuJa .. ...,u. 

ln \llcW of this anltud<. ..-hat waa lalcr to be acttptc:d by ..o.ntt as 
one of tbc grut tbramxal broaktltro""'8 ol lbr ccntwy b&d to be llrst 
uabuc:dtn as a joke: during an .unatcUr cab&ttt abow at Aspnl. NI Sany 
Taubcs rrpona tbr aaory tn LlUioowr. Murray Odl M.1nn jumped up from 
tbr audience ""rue and bllhblc:d •ildly what K'Cmt<l lllo: DOIW1W about 
haw he bad Jmt llgured out thr whole theory of the unh-.ne. of quarlm. 
of gnmty. and of .--·aythlng dar. As he l1M'd "'1th lnaculng frenzy. rwo 
mm In white mam cainc on to dJ'al blm t.,....y, a\1ng Ill<' ••"""""' In 
taugl1tcr 

S-= the manner In which the new partlda orcrc oamcd"""" enough 
to lndtr ridiculr. Tb<o "°rd ·quark" In Gtrman deKJ1bea a spodA1 kfDd 
of &O~ cbtt:llC, and ls sl8o &yneft)'UIOUS "1th "nonacmoc. • Odl·Mann 
cll!lmod It was the nu.inbtt thrtt that kd him to lnltodutt the v....ro.. 
thtte being 11 pa"""ge In Jame11 JO)-cc'a ~ \l'ake whlcb.ttads: 

'lhrtt quad<a r.ir Mw.1.tt M.ort.I 
SW'\' h• bunl am much nC • buil 
,\ml """' any he h.u II'• llll b<ltl<k Ill< ....-. 

Rcadlon In lb.c thcattdcal pbytlal ccmmw>lty to the quarlr model 
wu abo far from benign. "Ckttlrli the CERN' tcport published In lb.c 
farm that I wanted.· \\'l'Ote C.:11-~aM Oater ID rccrl\,,.. tbr Nobel Prize Cor 
physics), "was ao cWlkult I ftnaUy gave up trying. \lllu!n lb.c phyaloa de 
partmcnt of a leading unh..,nilty """ ccnsldcrtng an appointment for 
W<;, their li<nlor thco11lil, one of the moet respected apoktsmc1 far all of 
the<1n:tl.cal pbyslca. blocked IJ1c appointment at a laeult;y mcdlrlg by 
paaslaw>u:ly arguing that It wu tlJ<. work of a "oba.rlatan. • To which 
Gcll· Mannatldal. mod""tlY: 11ac Idea u ... t IWirona, c:illu-nsofa nuclear 
dt-mocracy. WC1'e made or •l<:ninllllJY partlcl"1t with fmctloMI quantum 
nwnbcrs did seem a bit rich. n~ Idea. ~"eV<:r: la ..,p&rcJU!j. c:o&TCCt. • 

Gradually lhc q1w-k model dcvclop<d from a bold hypolb.C:sls lnt:o a 
viable themy, until by the end of the 1970aalX dlll't'ttlll ldnda of quarks 
bad been cstahll$hocl, plu8 corTCApondtn& •ntJquarka. To ll<ld to I.be Alltt
lri-Wandcrland aunoaphctt or~ pbyaks. •adl kind or quark •-aa 
called a o.a,..,, Mtb ........,. aucb u cliarmcd, suangc. up. down. top. 
and bottam. Fluthcrmorr. each flavw came In tbrtt dUkreru colars. 
lb.augb pbylllclsts ~ quldc to point oul wt the colors they IDd cbo
acn-rcd. blue, and grttn-had nothing to do wuh our ordJnazy pcrcrp· 
uan of colar. t.br C'holtt ..,.... Just anotbcr aoc of tbo5e "Wblmslcal an
cepa applied lO 1yn!amut1r upecu o{ the mJcroworid. • 

Then John H. Mauldin In hla Alttlda In NOIUM polnt<'d out that It 
looltftl as II tbrtt weft dCl\ttftl ~tr quarks (ar tb.lny sb:. 
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coUIJlini ll11ilqUlu'k&J. adding that "th• 9Uppoacd llbnpllllmt1o11 of elc:mc11< 
tlllY part!<-lcs ICe'11\IJ In danp of extinction.· 

l'bu"' sayis PblWp.. not Without alW-. 'lhc nc:w patt.,,,. <lc:
"'°'ed by •ppllcallan oflhc ruJca ofthcan:llcal ph)'Nc<I Ullly pufcrtlyw!lh 
tJ>c diaqrams which Illustrate Ocrult C/\cmlsfTJI." 

To rxplaln how the ~ IK'l'mnplJAhcd t.hclt 1"Ulariuoblc feat. 
Pb11JJps dcl!ICribed lhc altettd atatc of mind In which they CJCpl>rlrnced 
vl!RlAI lmllgca or objocu loo QDaJI tor human algbl to dlattm. Their pcr
""P!lOrt.->"' Pbllllps. ., .. ,. from a point of~ ID lii-'C that {laYr the 
ll!llSk>n that the obsctvn- had ahn.u>k In alll< C'OIDUJtmaUrllle with the 
objc:<U be ....... Ylcwlng. 
~. the eirpct1rntt or " pc ..... 11'1 tlda state .. not U.l of 

I 'vc spccial«pttrlngdown a mk•-opc. but "la tbanlctcrl.zcd bya 
\;v>d. subjcc:tM: 9CWoC of ;ictualh bcilll In - mlcroc...-, of bdng 
....spc:ndcd In ~ llDlld parllctH ol great d)'nt.m1ca1 actM.t)', • 

Wbllc funnlonlng ID th!& "1Atc t.hc lm-...Ugator, saya Phllllps, retains 
lull eantn>I ofblslntellttt and can COthCllk nonnally "1th pcoplr around 
him. able to de9Crlbe to them wblit be ·...-·But be bu to apply ttrlaln 
tccbnlqnesof )'08'Cnxd!tatlon aabe concmu.tcsan tbc Interior of_,,. 
sptt11nrn subsnm« that ls plattd ID front al him. With <)'H open or 
dosed. the lmHdpmr expeil<11Cd ....... .-ya Phllllp&. but In prar 
1Jtt bis concentradan 15 aided by Ire~ hi& cyca cloeccl "°a• to dim! 
..ate dlstnctlng lma$1J due to hJa noimal al,llbt. The ~s ~ 
..... ~nal. may be culorcd. and ......uy exhlblt nopl.d. COID' 

plclr motion. 
'l'bc Ont chemical atom 11Cltttcd by the thcot.ophlru far cxent1natlnn. 

1hlll 1'f byctrogcn (H). carefully acrutln!U'd. wu 11ecn ID coruJst of six 
6llllllkr bodies contatned In an eaJike form. '!be atom rot.ale<! with.....,, 
:rapid!IY on Its own tlld5, vibrating "t the aamc time, ltll lntnnal bodb 
perfo:m:dng slmtlar gyratlor ... Thr whole ~ll>lll apun and qu!vuc:d and 
bad w be smuilrd tor e>a1<1 ~rvatlon. forming two lrlruiglee. eadJ 
""'1llinlng tbrcc ilmallcr bodlC$, ck9<'11bcd by the obetrvttS as •ultimate 
phyo<kal atoms• which could not be further reduced "1thoul dlsa.ppclU' · 
Ing from Lhc pby51ail piano Into what they cuually rcri:=<l to a~ "!he 
astno.t nnttl!r or another dlmrnrllan: 

n>r iwo tbco$opbl5ta e~cl they could not only -rvo sucll atoms 
but <:<>uld dlslnttpl< O"'m Imo their ronstll\lcnl bodlea. i.md thae In 
turn Into 5UJAilcr groupe, until everything was !lnally broken up Into 
what they dcsm1bcd u free ulttinat~ pllyslcoJ ruoo11, 'not the 'toms of 
•hlrh t.br ntwn!Jlt spcab. but the ultlr.nal< aloma out af wbldl all the: 
<hrn:ilst:s' cUOIDll att made." For Lhe••· PhlllJp. roin.,d the L<rm omt'90'l5. 

'llx modnn tldentllk notJon of a chctnlcal atom ls lb.ot It conslaU or a 
nui:Jcw.. Into wbJcb nearly all t.he masa of the •tom la concenlrated. 
OOIUpt4ed grnl't'&lly of poa10..,1y cliarged prot0na and ncuUal ncutrona. 
Tbr nuelcua Is minute In rclaUon to tbc a bole atom: Ille~ uCtllc atom 
Is aJmo.. rmpty, cantalnlnll on!)• lb.• w:ry amt.11 and light clcarons c:tr 
•uhttbig Jn their p"'8Cl'lbcd oril(ta. The llghtut clement. hydrogen. Is 
Slmplci than this. baring a ~· proton er hytln>grn km as tis n~lcus. 
- one orl>lt1ng el<rtron. As Smith point& out. lb.la pk1Urc c:onlrlltS 
!ltilddyw!th thr ocn.ilt cllagnun dcpltUng dllbtccn ulttmatc pb)-.lcal at· 
- In the b)-drogen aiom. with no elttU'one In C'1d<Dtt 

To Leadbeater and Besant. tbttr ulUma!e pbylllcal auu appcattd as 
"•1tn!r-turc8UJ1." lhc basic CO...Ui-nt daD pbyeiail imtter. dual 
in1*1ntt,lmvlnl!a poallr• JUld nc•ul\-,, mirror~. D\'Cld. with C\'CJ" 



-~ ulbmidr pb)..nl ..,_or ll'A .. ...., 1'111 <balled br-.. .m 1.,.,.., .. """°"'"om_..... - a{_., IO!w. lhr t:PA 1o cltK11bod u ....... 1.mwbotla ..-
c:urmu ~Ill pmnlld. "'*"1 obop<d.-____ ...,.... ~~ 
wb:ld. __ .,.-,....<It.-. Aou•dll'C IO thr ""'~ '°""' 
p>0n .,to thr ,_,~ dtp1 ' 1111 lhr IOp t!f lbt L'PA wt --lhr....., 
pmt,-..,i Ind••-bf D - 1lw ll'PA •"""'lo pui..k ~. 
1 Iit. ....... Dll b:s on axtil .. A .,..._ trnD Quit a.z: .. y, tJ¥ I C*'bec= 
-SlbanlJ 

dlmht!shlng sptraltl, or 'eplrlllu," conllilltlnll ohnWlllnsor dobiof cnerg)' 
whlrling In and ow: from a founh dlmnl&lorllll ulnll pW>c. en!rtlng tlx 
male or posltM: alOftl, CllltJnC tht'. (<1J111k or Dcgl'lltvc atom. Ea.ch amm. 
""o-l"WI • .,... attn to havo thrtt proper motion.. o( Its own; •pinning 
on ltll am like • lop. ~ a amall drclt "ilh Its aJds like a top. 
contracting and expanding llR a heart. To examine Ibex at<>IDS. 5&)'5 
lr.>cfbe1urr, ""lu:lttd making an llrtl8dal"J'M'C IOrUxmby w1llfully "prea&' 
Ing baclc and wallllii! o( tlx mat!M" or •IHI«·· 

[n moot.,..,..,... "brlglU Unrs" .... ·-or Ugbt" ""' - both to 
rntcr and to Jca\'e ""ch uldrnatc pbyolcal atom. ThNr lines Were rc:
gard...S by tho lnvutlgato .. u "Uneo or for~,· Force:. they saJd. ·po""' 
Into th" bcan·ttbapcd dcptt:Mkm a! lhc toporlhc ultimatc-pbyakal armn 
and l5&tl<00 trom that point. and I• cb&ngcd In eb.arader bj lb~·-· 
This ""85 noticed In both (+I and (-) ullimat<: pbyalcal alqms. mirror Ito· 
ages or c:ach other. but doJlnltL'ly n0t. aca>l'dlng to l..cadbcattt and Besant. 
dec:ttons. 

Because a•am• Wl"re In .uch vlgoroia motion In all COlledvablc modes. 
It wu ntteMal')' for the lmut1118tol'9 to .iow them down by a 5poclJll 
effort of will power (orp~hokU'lCJll11) bcfc>tt obs.-r;atloo and munttnga/ 
ootllponenta "'""" posalblo, Bolh Lcadbcator and Besant claJmcd tll.,.., 
could suflldfttily ~Lll'd the lnntt llnd -·nW modes or mollon <il at· 
ams and molttule& to be able to oboc-r\1: them tnddln!tcly. hJ obeeri.'t'rll 
d>eybmd tbey-.ild fa"11ltatc tbc cxamlnatlanbyapplytng funherps-.
cbo~ to dlancmbcT •b• ·-· 1n •.,,..i.ic Wblan. lnlD smane.. 
gtoup!ngs of ultlmat• putlcka. but chat at eodi step a consldt:ftblv """ter po'l"ttof"m"IO'iflratlan" WU 1JCC<kd, • 

"The obJc:ct ...,,mlnrd. wbahrr .... atom ... a cunpotmd.. - 8'-sanl 
and Lc-adbcator, "Is attn eca.<tly aa It - nonnaJJy. that Is to "">'. It Is 
not und«any-c:au.ed by an clectrtc a. IMIJ'CU<' Odd." 

Phllltps says tbr tm......igatont could '"&1')' the IUca of the bnap at 
will. and tb.ot tl1tt'e ~ to ~ no llmll 10 the ln'd or-PJ'mcat1cm 

lbr:..,_fundllnmial - cl tho dm..,... • ._,, • ...Sclaiaibnl bf _and 
..........,., tn illdr (lmJI a.tmtoa)J. 

Both Leadbeater and fltsant •U"""1ibod 10 tbc th.....aphlnJ vfc!w that, 
In. the pllys!cal plant o( our normal n:aUty. pbyak'al matter cx!ma Jn 
,,..,.en dlstlnrl auiua: the .olld. Uquld. and ~ ones ol whldl man 
m.. ~ awarmcM. and an "Olbtt1c" •late. YiaQ)I• ~- to psyt'hlcs. 
CWUilSllng of four sut.lat.,,, a. dl1krmt fram anc anotbrr a.fl 11tt solids. 
llqukl-. and p5Ctl. 1br5< they d-.ibcd u: tbr ctbtr14'. whldl ac:tod u 
a mcdlwn for cltttridty: thr 9Up<r-othcrit. a modlwn far l!flllt, th~ .ub-

• b' llr '""'I"' <Ldlnlml. -.Jmt. - 111nvolmt cl<martJo ""'"'""ly 
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almilk and "'""tic. the latkr a medium for tninaud.aolon b'om bra.In to 
bndn. 

NC\'Cr bal'ln& had any coneqi1 durlnC the llm<:- at thc:lr """'1<UgaUon 
(1895-J 933) or atomic nuclof c:omi-ed of protono and neutrons. 
Leadbeat<rand Bcunl. !RI) .. PhWIP", ~UC\..cl that wbauhcywm: study· 
Ing """'= th<V dUilntr11Ja1<d c:hcml<'8! atom8 was ,.-bat they calkd th• 
·.m<'l'lc· Ible of me.., atoms. Acrarc11J1411Y. they namrd the \-arlow! -
~by tbt C\'¢ Mna!Jtt bod.le• ttlcu<d dUJ111i ~~~ 5Llgcs 
at dlmrt.gratlan ·rt1icn1• 4.3.2 • ..nd l, the lul being the llnal !IUft oC 
frttd "Uldmatr pby•lcal ·-., 

As analyud by Pbl!IJps, on the ba8IJ> of rettnt dndopmcnts Jn tbccr 
redCal panlclt p~ ........ tbe • ....,..,ptu.ts ........ RdtlJ!! In the llrst 
~of dl61ntcgratlon-ln what they calJcd dber "-1l-a.s lhe ri>cmkal 
atom b<lng ""J"U"'led Into Its noo componmt ~· :-lat. In ether 3. 
Ibey WIE eednC <lldJ pro<an brofom Up lnlD a dlquarlL OC stroogly bcodcd 
pa.tr at q....,...._ In nh«Z. lhedlquarlt wu being epUt Into noo frtt quarks: 
ftnaJly. llll qU&lb -..e bn*m up Into frtt a.ncgcma. c:acb rmbcddrd In 
a.spba!caldama!noCaupeiconductlng\"&CUWIL ibde~orulll· 
mate pby'lllcal atom&, a«ardln& to l'hllllpe. arc trapped bl8ldc quarlUI b} 
the same mechanl:im that can1lnra quart.a fnskt. otwcn...i.k promos 
and neutronS. Thus ... ~ the ulumatc pll)-.lul atoms or omtgous 
"" bclng Iden~ with U.O.. eluah~ enlllks prn1<>ualy i-ruJatcd by 
phy31dsta but ncwr actually ®-rved. namely imgnct:lc monopol-.~ 
magncr.is with only one pole. aortb oc aoulh. but not both. In 1931 Paul 
Dlrae ~·ed t.hat inagpctlc- monopolca mi,ht <21st .. point l1kr =ti· 
ties with a •lnl!lc magnetic cbalV<· ana1ofOUJ1 to cl«u'lc monopoles. no 
tably the d«tron. "° liar w~ by orthodcx lldcncc. 
~ fn"ffdgators found that It ..,.. t10l ...,....nllal for them lD ba>~ the 

c:Jcmcnl~ tn afrtt auuc. lly an cnmll4' or ,.ill pm.= they could 11CVcr the 
chcml<al bond• In eompourida to ttlcuc their cottlltltucnt atoms. Thus 
comJDQn aalt (NaCl) provided ap«Uncos of both 90dlum (\'\a) and chlo-
11nc (Cl). It would appear, aays Smith, tbal Uadbealer bad ""I)' xnsld\'C 
conl.rol °''"the ·a~h· of th• •p<'<'IAI wUl ~hr exrrmd. 1bie In 
turn could cxptiun the .. lccdvlty lhat he nppcarcd tu cxrrcl8e when look
ing for opcdllc cltm-.n,_ kind of umJng <!Teri "'"'"'11bU11g thr tuning 
or a radlo to. panicular •wilan. 

MOSl extraordinary. according lo Sm1lh, Leadbeater could use his 
a~ "'' ocea!ilan to p•rform nppar<nt cbomtcal cbang .. of one mol 
CCl.11• tnlo another by ahccr will powt'f' (psychaldnrala In mod<"ID para
psychology) snd e\"'11 to i:n.namuto one: ckmon1 Into another. 

Each ulilinatc phylolcal atom wu tottU to be compoec:d of ten parallel 
6tnU1ds of ·cotkd collA, • each of ,,.-hlcb formed a cl-.:! loop that tv.isccd 
splntlly arou.nd and down the aurf.tce returnln@ to Its auu\l1'lg point via. 
·=,,.....helix at 114 core.,,,., coUcd fomuUon or cacl> strand or .matt 

•~to PbJllfl"I. when a - wUJJ Dll<TO pol IJO"'M"' nounlnm I.he tnte
rlar ol matrMlA tn 1br Gld or liquid -"· h• IT('OI'• f1<'t1M1llly that 1"' ~ 
many dlnnlnaJ AIOUl>I In <1- IL"""""IOI\, l"""<>Mf a( llitlAk. laoialod cJJmlk21 
aioma.. wldch __,. be f'lth<r bound l"ll"llMT In "1Ptl.r Lwnl<r ..,.,.,. ad.cndJuL 
beyo!ld u.. ,..,. ol h._ -· or bt ~· bc:"""'1n!I to dl&Unrt - Th< 
"""'i-itb> and pal"'"1 al 11w: .... -·P" - to be: - "'""" °"° pound undrr a:anstn~ubl. ln.yrmvh u t.b£ aiemr C'OwhlnaUan al dvmlnW. :t1-
- ... ~ ... txonn<a vflllok IO the - .. btru IU he cu.ml.- a Mmpi< ol 
the clrn-1 b ""I"" ti"' of wbMlln' b ldmUIJ fa .._.,. to blru. 
no..-""'""' """"""'IC'° - poup11 .... ~al the·-_. en the n>...,.,.,.tnd 

p 
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~the mlcro-psl o'-tvtt oanttntnll.<3 an the J.ntcrlor Qf a Cl)'lltal 

or a metal. • sptt!m<!n of which la plattd !Ktol'<' him. another """"1llng 
pbcaomenon oe>cura: ru, often rlalma to notice• gn.y mlal or fine .,..,., of 
ltgbt enveloping ti. eoinetlme9 !o~ by cltadUl'lld' of rays oc 8'rcanl5 
of "points ol llgbt• •'-tfnl out f'rom the matc11al In alldlrtttbm&. Wltb 
grea= magnU!catlon. lhe tnlat bea:ill><* particulate. bdng found to'''"" 
at!I< at Dl)nada of Almllar poUU. of ~t In cbeolk motion. 

/vs l'blllfptl INlD9 up th• altuat.fan: th<! work af'J.au!Jxa•cr and Bcaam 
In the ru. ,_ dccad .. or th<' rw<:ntl<>tb «nlUIJ'. In •hldJ Ibey dcaaibcd 
uhlmatc phylllca! •IDltt& • "lplnninC Ukc a tap." u ba•iDg • 'rcgUlar 
puloatioo and elwnglng sbadu ol C'Clor. • u "wabbllnlJ when aurnat 
magnnk lldcl9 &r<' <nrllrh<d an,• u "fll'l"IWlllDC thcJmcl\U In paralJcl 
llncs. ·as "hm1ng enanal d«IJ1.c: a..lclA. and llWJOUOdlag magndlc llclcls. • 
and an.Jly ... "1>dng ""'10ttkcl by. \'Cl)' thin lfnc °' lfgbu.I lfortt." bears 
sucha abildng rescmblantt to rurrcnt fdl.'U (.....,only a.ticw)_,.oldl 
aboun1p1nntng,colcnd~m • p cadlat8ttccinllMdbysrlngs 
or bw1dlca 01 <Olar Om: llncs. oquttzed Into a ............. tube by the ambl
cnJ.. MJpcrtOnducdng vacuum.• that lhc only oaudt1s!no he ~....,,.. 
to, stnmgc u Ir mf&ht Ottm. la that tbr work c:an1el out by Annk Besant 
and c.w I""'1bN<rr "'""a hunclftd yeanugo le la f.ict °"""lalnn with 
m.aey ldeu amomtly bdnC .u...u-.1 by phyaldat8. lbpltc lhe fut that 
mo.tofthc lheoaophistS' wor1l waa C'Olllplt'kcl....,11 IKfcrc thettaofmod
er:n nuc:kar pbyiil<a; 

· Haw •• - AtlllJi-. "C'&n lWO lndMclualm ck""'1bc th<' mlcrocosmos 
In a way that ls liound. llfty ar matt )Ul'S lattt. to bannonlZlC with both 
~cal and thcon!tk:al clrmenwy poui;lclc physles?" 

It..,.. a ljlldltlon 't<'blcb hr. u an adl<kmlc M'knttot. ... ....., W'.IBbk to 
....,,........, But the mere I.ct that he wu compelled to aak. the qwstlon 
sbould be campclllng c1...ugh to mcouragi: a ~r \11n.· a( the wodcl u 
accn and d.-J>cd by clalr\'0)-Qnta Wllh the bcocllt oi u,.,tr·cth~- or 
-.. 1ctdh1" Wit.on. 

p 
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Appendix D 

STEINER AND 

.ANTHROPOSOPHY 

JL\!lt u Madamr Blaval.Alcy'a physical body Wll• being 1°"-crcd Into the 
i!TI""<' In London an a warm spring day tn May of 189 l. In Vlctma "young 
>.ialrUu1oflhlrtywas obtalnlnablscloctoral dcgttt by l.a1dngl55uc with 
tbc-philooophrr Emanurl Kant In a lh•sla mtltled 1'lC l'\uidamrnlal Pro& 
lrrn oJ a Theory of Knawlcdgr. 

1br 11~ doctor of phlloeophy who wu dcacrlbcd •• "IMvtng ap
pcanmcc of wbltc blood 5~ tbrol.gh the »dna or his dark eklri. • 
"""'to ""'"Y C'10Ct.hc'a <OJlcq>l of lw!ty·gravtty w1tb tbr Tb<O!IOpb.lsts' 
concept of "rlbcrlc farer· and produce With the result a startling n.,,. 
ptt"ltl:re oflh• ..-anh. Ua blhabltnnt•, and csptt1ally ltti plant IJir Jlourlab 
Ing In IU\ Interplay of cosmic and tcrrratrlal tnllucncr•. 

Clalnoyant Crosu cbUdbood. RuclOU Stdntt bad a bard time convtnc
~ hl.s family I.bat beyond the Vllllbl< world or matter thctt lay E1DUther 
"hale 'WIJl1d oft.he &pb:jl. wblch br could..,,, w1t.hout cllillculty. FTam the 
•gc of ~n Steiner bad been able to dl5lh.1gu1ab bct'O.'Cell Lbtngs ·..,en· 
aJld ·~on.· both of which wrrc equally rt1'1 to hbn. val!clatccl by his 
Inner nptorlcnce of the ablltnl<I rcla~P" of~· f0t'tll$. wblcb 
he Iaullcl quite u ~ as the tablr at ... btcb Ix "'O<k~ aub· 
·~ to th< Platonk Idea tb8t tbe ddty gcomcuuca. and to Hcl=A P. 
Bla..-..taky'a ~taummt tbal •nat""' nw buJlda frmn £arm and number.· 

Al~. In thc tiUDDD« of 1879. H h• lattt rcccuntcd In bis m=
Ollw., Stdncr met a p<:r90l1 an bis daily train rick to Vienna &om bis tlDlall 
ham.- l'1ll'D 'Olbctt hr llwd, .. 1th wham hr could at Int &bar< hi& •pfit
tuai -. f'olbc Kog\Wd. a berb g&t.hem'Wbocolltctcd m<didDal plants 
In ti.., ..-a .,.... Vienna to eell 10 llpotbccarlc• In the o1ty. With l.bla 
tuuaugtn peasant St~lntt wu llbk to Nlatt the llC<'tt1.a of his "other 
~; the ICl!tAzy one In which hr hlld 111.Td oo long, He &loo lcarniecl 
~- thr bnb puhcn:r more or lhe U1Yl'tcrl .. ol nature wblcb bad per 
~ ltr ....,,tur1es tn tlmt tte1on of AutlUla, unall'cC'l<'cl by madrm ma-



Cla.l.r\'Oyance. as developed by Strlner. would ,...-ea! spiritual fac .. to 
thmr with aplr1tual vision as clearly u men's C>ttlinacy ocnsca rt'Yelll to 
tho lntoll""l Lhc ractsofthc physklfll world. This spedal dnlrvlJyanrt
whlch Stt'lntr claimed could only be d""clopod by moclrm man, ,.... to 
be no "hanpcr from 8Jl anmnt Pft"l~•my, unclear. atavl$tlc. dying 
In the prc""'1Hlay world"-but a clear-cut rwwty ai1J<lbk otprovtdtng 
the lll<!ans by wblch ludd """"ns to -nUlk: problems could bttomr 
readily avall<iblc. 
~ tmtts or anthroposophy conLtTJdni •pb lhMI life.....,.., d<oo.-rloptd 

by StrlnrT Into an bnptessh"r array ol lttnatun and lttturca. In ""'nty· 
dght published boo1ts 8lld am:nc slJ: thOUMnd lcetutcs taken down by 
hi. IOIJowera In &borthlmd. Stdncr dctailf'd "CC5mk: hl5toif and tho 
"v.'IMIOUI or the world." HI& objC'Ct ..,,.... bl no way to krep splrltual {otta 
<'Onteal<d, but lO open up the "ettttl" and th<: "occult" ID Utt whole OI 
manJdncl. 1ils ln1rntloa waa to d«pm man·• undersli\ndltlg by "bowing 
haw both nlM and ihc world have originated from o dMnc·$plrltua1 eo&
tooa. 'There alumbers In ""erJ human bnnlf Mid Stclne1". "t:acultlca by 
tncanaofwlikh br ca.nacqulre forhlmecUa ltnowkdgcofblgbcrworld•.· 

11 waa clear to Stdnu as l1 wu lo U1r th.-ophlsts. that U,., -i>tr!t of 
IDlln. for Ila rthlcal dcvelopmt-nt. mwit 1Jvto rq><!lU'd - on urth. and 
lhat ™ dtt<t. of carl!ullvesbear ftult- througb thrllnn oflW'mA-ln 
bttt Incarnations. BU1 be eJso tau!(ht lhat tho blgb6t gplritual ck\Ylop
mcnt ol man Is that wblch lcada to a modllkatlao of hl.s pby!ileal body, 
&zgia&ng that onr cannot be an adequate phl~cr If onr cannoc rill 
<icnUy c:hop wood. 

Stclner'a Splrtnia.I Solen~ wu clirttUd al Ulla warld: 11 aJmed at dt
'rlbptn4 I.he spirit for the upbulldlng of both man and tbcwQrld, lead.Ing 
to an lnrrca..ed, not a ilcc:ttu<:d. valwuJon of ute In th• phvakal now 
Thro why. with sucb a gcnJua In our midst. do oni} devotrd 
"'1lhropollOpWaa. BPJ"'llr to bsve much of A notion of what the llWltrr 
rrally t.au&ht or meant? A oborl pe""'°'c trom Colin Wllflou"s bJotln>pby 
llf Sirtnrr ""'"• a clue: 

Oh.11 lhe lnlprlnllnt ~oft!~ rw....,Mh ..miury. l!odol(Sldnr
la pal"'P" the mmt dlfllcult ta....,,..,., rre _,th. Far the uapr.pand 
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-· ltlo-~a-G(da1mrln5-l<&. l'o brl!ln with. 
lll<tt i. 1.be •'Y~ whlrh ta r-IWd>ly-t. ..,d "" unapptitdrqf ..., .i., -. n .. ....i pn>blnn u~ 1n the .-....... wi....h i. ollm .., 
o<1tl.at1d1t<h and t.uarre that thc reader .._u dlbu a i_,. or a 
~.~ U1C:k.. .. "lbo <O'"'"U!;l-Q(f- .. w..ty 
to..._....,, II>< - opm mlndood~ID flvr up In....,..., 

Colin \\llolon. v.·ho c:andudcd thu SklPtt ....,.. .. .,..,., o( the ~ 
Ulal or tbc twcnlklh ~ •• aud It W0&1ld be IDJpoesfb!r to cxai;:gcra1c 
the lmparuintt ol ....,., he bad to uy. oo.ioc: Riu9cd lo write W.. blognl 
pby. and wu only ptt''&lled upon ..ti.en a ~t aulhor found by 
hi& publlAbrr l"C11111Jdl1C'd 11Ulddc nDher than 8nlsh the jab. 

WU-&UIQIC81a that UK Ounljldl. Stell'lf•" may la"' "''tltten and spo
ken In a ddibenatc:ly CQmpllcat<d •tyk to fo= the l'CAd<r to nw.lu enor · 
1DOW1 111.<nbll dtons. Bm !.hr trouble lies man! In the UK of word.~. the 
recondite m<anlng of whl<:b dlfT.,rs from !hr conv..ullonal. a meaill.ng 
wW<b It i. poNlbl< to parac only lllltt much acatl.ered cxplorarton or 
=dlesa Stclllcr tau-nu1nlng perhaps to a mllllon l"'gioOI· 

Had he. W.., L. Ron Hubbard. 111mply lm.1".tllcd n""' word• to d<11Cribc 
·5jlbiw.u· con«pta unf>unWar tohls Ust<:nens. antbropoecphy mtgt>< 11.lr...
sprcad u rapidly and u allC:CCUfully as odento!ogy. Evm 90. as Wlacm 
says. tbc r1K of die St~r m<MmlCllt bctv.'ttn L!IOO and 1910 ,....., "our 
of lb< "-'~le rolrural phenomma of our llm<: • 

NI a plaoo< fro1n whlt-b m ~ hls ._-b1ncs. Stdlltr built-with 
abHndant dana1lorui from ~Uianpro~lytm--cutUl1lllnldY lllrllJ1# 
suuctun: wt1ll twin dtJmc8 ...,d avam·g:ardc woad carvl.op at Oomach 
In ~. "'blch ht: named afttr hls mentoc". tbc Oo<t!Yanum. 
~1nrr·s an:bltttWral ~of the partially "''Crlald dotnts. one of 

whlcb wu blggl<r I.ban 5'.. Flor.e's. was ClOllSld<nd by cxpena to hr the 
... ...m of a -thrmatlcal gcntus. Uull" ehm!llh to tle&l a thoo-nd per
..,,,._ th<! ulllln bulldln,g was also used for t:bc c,,_nt of dttply "Plri 
tual 111)'Slely playa. But unaccountably, and to lhe di.me)' or bla dew 
tea, t:bc bulldln,g 'OIU burn«! to !hr ground. they say by a cllrnd1ant<d 
cac.bollc fawl\lc, to be rcp41«d by an 11nda1mred Sklncr wttb ari i:qually 
strlking•tN<tUtt lncon<.ttk. t:bc pralCDlS<At ofanthropoeophy. TI!crc 
pupil• p1'qlW'C lhcm.tek'<!a Car lnltlallon by-a Ufe of contempla1lon and 
rl!u$llsll<' •nactmcnt&. In pea<:dul ourn:>uudlngo. mu~h a.a In Ult: tll} .. 
t•t)' SdM>Ola of the prc<brisdan era. 

All CJ\'tt Europe anU1r0posopbkal groups sprang up. to be ltttur<d to 

by Stcl.nc1' In pla<c• aa fRr apartu Rome. a.Jo. Oxford. a.nd l'rllgue. The 
~~anenom>OUllly...-ldcrang<:dsubj«U. from~ 
and the eue:nce of !hr Christian myths to the lhenapy or cwytllJlll.cs. 
and can: for t:bc mtntally bandlcappe<l But butc to an undtnatandlng 
of the logic or bla famou.a lttt"""' on agriculture la bla dC9crlpUon or 
what be called •ethn1<' formattt'e fotteS-. 

lo 18835c<'lottwueclcctt:d b)· the BerlinJl'lbHchfTJ~b ~ 
u the b<st u.lc:nt lr\-allahW, for prcputng an cdltllln of Oo<-the·a at1n1tlllc 
wrtlingoa on natutt. And tltrtt years later Steiner proclu~ bla o•m llral 
work. 'Theory of Kbowteclgt' ImpUclt In Ooetbc's Wortd<onttpllOn. an 
.,_y whld\ "'Tnt deeply lnlD Goethe's wbok manner of thlnldrli- An • 
other lhn:<:- y.:ars. and Stdntt wu 1'SJc.d to tp to Wdmar co the Goctbe
Scbllkr IU'('hlvea wbc:rc llC'W nlJl!Ul$Crlpbl bad becolD!O avallablt:. to bike 
part In coU.bomLlon with a ~up aft'!tlllttl>nt11Cbolars In tlie preparation 
of a '-""" cdlUcm of Ooelhe'• •=Pl""' works. 

Appendix E 

PLANETARY POWERS 
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between ,.ilal la dnrwn In fn11n th• Coamae by sllkon. and what takes 
pbur In Ux dtg- 11)._tem ebov• IJ"C>Und • 

In blodynamlc •gr1cultun:, WMI tho pt.mt. ,_.... c:IKlau: from the 9011 
depends an the atcnt to ,.'hlch ·co.rn1c: Ufo and cosmic clmn!aby have 
bttn 9d2L'd and h<ld by ~of aion .. and rod<. wblcb may wdl be at 
a CU0$1detabl• depth.• Tho "'"Y the llOU ...,,..-. lnwlu'dly alive and dC'~
ops llll ""'"ll c-.U pro«98<&. d•penda. aay1 Stc:lncr. above all on tho 
c:ampoaitlan of th• sandy portion or tho llOD . '1bo9< pi.nta In \\'bldt the 
r:aat aaliln! Is Important nttd a s!JJttoua pound to tbm.'1: In. <>= If the: 
4Ukon be anJy In the dopw. All m.t la conntttcd by way of llillcon "'1th 
the root n.aruro mutt be ablo! to be led upward thrauglt lhe plant. DWM 
flow upw;ml. 110 that thett Is a conatant lolmtcUoa bt-1,....,,, what Is 
drawn In frmn lhe "°""'°" and ..,hat takra pblcr In lhe plant&.· 

It 18 for thla putllC><IC. e1&)'S S1dn(>-, that day - In the: .all~
thing In lhe na:tutt or day la a means o! uaruipan for Ux loll1.JClltt9 of 
cosmic t'lllitka Within lhe llOD, to""")' them UJJ">vd from IJdow. Clay Is 
the carrltt of the CCU1llc upward 6tl'ealD. • 

Wba.tmma from the distant plant'i.. eayaS!dn.er. "''Odmon the plan! 
abm-e lhc earth to make lhe plant thkk and bulky. And the fruiting 
results from lhe lcrtta comtnc from thne pancu: •If )'OU ""'"' aprla>ts 
or plums With a ~ tu<c. thla l4atc, Jutt IJllc Ux ....,. d the 0""""'8. 15 
the cosmlc qu.allty which bu ~ ~d upward. right lul.o the Crull. 
In the appk you art atlz1g Jupiter, In Ux plum you are actually cadng 
$atirrn 

A simple but vtv!d upei tm.ent to dtmoaatralc Stdncr'e nolian of tho 
eomtt of oolor In Oo,...,,. Is dcaoribod by Al Schatz In bU book Tftldtlng 
Sdmu:r With Soll. Thtte att auny •p«k• of hydraogeaa. but one. Hy
drangea~ natl\-.:ofJ•pan. "'hero ltlPV"'to• bdgbtoCtwdvc 
feet. bas llawtT9 that can bo rtUldr lo ~· color. wnoby giving lnfor
mal.lon about th• 80U In wblcb they ruT gMWlng. 

If a •talk with a pink O°""'r 18 placed 111 a oalutlon of alwnlnum Jrul· 
fate. thr tlowtt !!""dually turna blue. Even more amazing. If the stalk ol 
11 pink bydnlngcll b placed one half In water wlUI "1umlnum •ulfatc aJ1d 
the other Jn pWu '""'"""th" bloom tunas half blue wd balfplnk. Blue 
llawC111 can be turned pink If lhelr a\cm.o ...., lmmmled lri a lllO!utlon of 
oltrlc acld. SC"ho.tz explaJne lhot this I• done: by cl1cl&Uoti: the cllrk acid 
bind$ and ltolds the aluminum. p~ It oul of 1hr blue: chelated com 
pla. Slui.lt explains that thr most ct!ccll\"' way 10 change the color or 
hydrangea U01<us 18 to changr the 'YI~ of eoU In wb.k:h they arc planted. 
Landecapera nn ch&fllll' the color of hydrangea. by ''a.1)'1ng the pH of 
the sail. 

In pttmewJ tlma, IMlCOrdJna to Stdncr. OUUl knew haw to tnuus!onn 
our plant Into anathtt. If ho: .....,,,ed co.m1c romes not to shoot up Into 
thr bloswpntng ..lid fruiting ~t'U. but to bc held back In the rooL be 
would pla<'C ouch • pl.ant In Nndy 9011. ·1n llllkcous "°° the cosmic l.5 
bold back. actually caugh1. But one muJll be able ID ace at a glan"" 
v:bat"°"r In Ux pl.ant b& ~and what la oarthly.· 

Gtttn plant Inn·•• would nm be ljl'ttn unless tho c:omilc fora:a of th<: 
sun...,,..., !Iring In them. II 18 C\'al more"'" aya Stein.a. when you ""'°" 
D> the colored llcrffra; 

1bnTtn ..,... lt>1nJ! - cnly the: - ""- n( tllr !if.In. bul &loo lhc 
~ - r..,... t1>c-.n1 J'W><t& Wlldl .. .., C'QUl.c'mpAk 
m., .-. In 11• r...t co1or .... -th<_., a.i-V.bn1 -- 111 m., 
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~Dow lllWl OOWt-r {to Mltlt'd Ix-Miu"<' of ll• -.h~. 1"" u .. vc: Un'lltllr"9'lj we 
_,,the - o1 .luJ>ltrr. Suppl•·ul<'JJlliOll U10 - romi al u.., oun. 
t'h< - ol Jupll<T br1"lf lonh lhr whuo w yrll<!w 1n nu......_ In cldoooy 
With ta bhit!h CClkr wr 5tt c.hr tnfJurnn:· of Sllhtnt 1Kll'l.alnunilln~ 
tlmS al U... Som, So M""' _..,.UI,. lar U... 1'111 In ........,., Juptt..- u,c. 
.,.u-. s.tum u,. blur: U... 11fttn I• ""'"11.tdv !hr !<uo. 

ni......, is. a #<'Bl dlffor=cc. •)"5 Stdner. lxt"'-ttn the: wannlh that i. 
a!J<M: the earth'• SW'fan: In the d011191n of aun. Venus. MBCUiy, and 
"'°""'and Uxwarnnh wbkh makca ltRllfclt within the £.onh, .,.'bkb Is 
lJlldet tho lnllucntt ol Mara.. Jupiter, and Satwn. 

In WI dl'.cct on tht plant, - tDll)' de~ OOt aa J.111' and 
na..= W1II1D1h. the other u .._ warmth The: two warmths 
~ ........,,1auy dlfr=i. and In th.la scme, - D*Y aon !hat 
WNmth abo\"' tho Earth dead. and llwt beneath the: &Udatt, 
l.Mng. The warmth bmcath the Eanb i. .,_. a1tvc In winter. 

The tdr too, says Sklner. Iii pamcatN! by a aublk Y!tality. 

Dmll-mul wwmth lAltr on• llvlna qiallty whc U.., atT 1mhrd 
Into tllc oanh. The uppuoh• 1• tnir a1-1n Ofld ~ u..-i "'11hly 
.. i.-m. which 1-nc """" d<-t>d "1tlttn It. bUI aho - opeu to 
....me Ibo - ,,_, - Th< •lr-.!l lbr ""'1;1 .... .-.w.. 
..,.,..,--· """ W MrA1-f. ~-ll"L 

s1c1n ... ~ tbc role or nitrogen In ~tutt .u>e1 Jtt lnllumtt 1n. 
all oC rann production. Nytng that men rc''OIP~ only the Jut exr....... 
«ucc or 11.5 actMtl.., tho ~1 auporlldlll 811pC<1& In •blch tt llncJa ex
ptn5ton. ·Jll~n as It works In Nature ha1 four slatua. wl-IDIK' work· 
lngs must bo Lmclcntood to unckratand Ill hUlctlDn and "lgnlflcanc.:. • 
The qu41ict COJllllat• or aulfur. carbon, hydrogen. and or:ygcn: amd to 
SU:lner they °"ttpnl8"1lt wbat wol'U and ,..,.wa In tho !Mng, or the ap
part!ttUy doad, which ls only tnmalcntly dead." TogcthCT they unite to 
make protein, frmn Protcu,., the Clr!t•k aca god Who could ""6Ulllc many 
dlff=nt forms. 

!il'l'C Stt'lncr'a onthropooophtcal aplrltulll admec re\'crte t<> • b!tslc 
""'1rept: that not only the earth and lbe COllnlD1I but "11 the pbylll..J 
cl~ of wblclJ II 15 compo!lcd att, to 110inC extent. ll\1ng ftlld sen
tlcm.. A Car-out ~Jt, perhnP", but no wUder than Steiner'• J10llon al 
atttbnattrr. propounded by lilin aver half a tcnlury ago. now popular 
"ID<a>g Ux orthodox 

·Xll.rogon: 8tl)'5 Stclna. uatng the poctlc: lm•ll<"Y of aplrftual 11<1enn:. 

la """'Y"1l.,.. tnO\'lllfl obou1 W..- • '""1'"' In 11 .. •Ir· &t th• ruomru1 11 
- Into the Eanlt ll la allw agalD. .t- Ilk '*Yl!I"'- ""1· "'""" n 
.,.._ omUml tuld ....,,..,""' lntd<k lb< earth Sl""'G" M ft ataT 

- 1.1> 1110 matcr1alllol -po ot tndllJ IN ta Of'tQldn( 1t1 o.., J ll20iol. 
nt'- not an)\' bo<ame• allT<' bHt ..,,..lift In..,. U"' &arth: and 
thltt la ol th<- _,... lmpor1 far ~ Nlt.n-- bnm.,.... t1r 
bnin:r fl tluu _............molt- whldi Ill pouml out .,.,,,. Ur -Ille alihr Eafth. h la~ whld1 ...,... •hnhrrU...... la the: 
""""""quantity ol wmer In a ....,, dl91nr;t. Si"-" to _ _,. al 
Iha; wluch ......,... from t.br ....., -1 -"" h4dl uul 111 t.bc- _., al 
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plllnbl, In U.. Uf• at F..anh. Nltnlgcnla tl1<' .......uhT -tor . ....,. a. 
In our h"""'n........., ....i ..,.,.w,g""""" II la 111""""'1 llw lll<"dWt<a 
for'""...,,..,."""- ll>Jtnig<n i. I.hr ""'1 baor<r af-

OUr t~. 98l' Stdn£r, speak only of !ht ~ of the ~ 
~I of Lile ft11I llU ..... DDttS, .... "bkb ~ muat ratbtt kam IO 
_. u omum1 and 11'1ng cntttle5. wtth w &ogk e>cttpdon of ~'dro 
..... Prr<Wly bcoaoUM'. bydrogn> i& appanntly th< tbbu.- dcmmt
"11h tht k-ut ·- 'lft'fg)u---11. ls ibc l.eaa splrtttW ol all.. 

Yet bydroCn1 wn,,. an esM11tla1 function In w ...,rid or oplrllual 
llCl"'1tt In I.bat all that 15 lh1ng In pbylll<:al fwm upon tb< earth. ""Y" 
Stdnrr. lDU9t Clla\tually be led bac:lr again JnlD lbc Ul'lh"19C, 10 be purt 
&cl and t!MNl<'d lu the unh'<TSa! All. CaJbon. b)'drogen. and nitrogen. 
wblch OIXt1r In 1...t and ~ calyx and root. arc e\'<ryWhrre bound IO 
otbtt oubltanca In on< l"orm or another. and can become Independent 
again. uya SceJncr, only whm hydn>~ au:ri<a llaom outward ln<o lbc 
liar • .....,.... of the unl"\Ttee. oqiarates them all, oud merges them Into a 
w1lv...-.at tbaoo. Alt<matlvdy. It c!rt<es theK fututam..ntal aubal&ll<'ts 
of protein lnlO ~ tin)· .eed farmattcm and th<tt mak<a UM:m lndtpcn 
dtnl. ao they become ""'•Pt!'"' to lhc tnpourtng fo.u. of Ille c<Wl'Oll· ·1n 
the tJoy ~ l'ormAtlan tbttc Is chaos, and a•-ay In the far dttumfcr
"""" the"' la ontt mo"' chaos. Chaos In the occd muat lntmact "'1th 
~In the r..rtheat ~of the Unl\"CtSC. 1bm the nrw bdnC arlacs. • 
Wblcb la u rational an <:q>lanation as any of how an o.ll ~ i. man! 
frstcd frcm an ...,.... How dlffcn:nt. says Stdncr. is carbon In lta lh1Jll 
aC'lMty u II~ lhrongb the h11111a11 body ar bulld9 up lht bo<!Tof a 
pla.nt from the tubon - l!nd In nature, "" <Gil Ol' craphlle. 

In d!,.,t • .....,._ '" tht boa= ot ~ thr ~lmy (~ poocc 
111 N.Wr< y,~.....,_ i. liraxd and .bapcd. br It In plant--p<.-lng 
for a <ui...,.....avd• .i....,, f'= ar In lbr clcmally dlaJ!stni ~U· 
rauon "r th<- anlDW body. carbGn ~~'bett the pLultJdaA. Yt'l 
iun.. ..nd °"'In rn.111 ha& thr taallty t1l ~the form .. _, '"' 
II a~ by -big U.. carbon. bourld I0 ""'1lJ:I• ""t.llbon dlQldd .. 
c..rl"'u U1 ~ .. hwwu1 body ...,uld fonn WJ too llllffiy UJ'.ld Ormty, llUITrn 
U111lkt II pllllu 8111 our mnhn:alhlng attUltmltly dlm\MllOll "11nr cor· 
bun build•. In plrut11111 lo ra..kned Ina llm>or <onll11ura1l.on 

M.u1. aya Steiner, ntedlng IO create !IOIDClbJng more .olld u it ba!lls 
and 8Upport- aort or ll<>lll'otdlng-{ar bib existence. yet .\llow what 15 
llYlng In th• carbon to remain In pctpW.1a1 WO\"ancnt. crct1<c$ an under 
lying fntnxwork In bl.o Umcat""" bony lilcdctmJ. Munwblk c:atban. build 
Ing the m.onlfald forms In nature. as the bidden p•udctan maltc9 wie of 
5Ulfur In lilt proctli8. allowing Stdner ta pmdll('<' another of hi• ln.oplrCd 
but Imponderable dlc:a: ,, Is an lbc paths of t.bls carbon, mol5teocd by 
oulfur. that tbr aplrtrual being-we cell tbr El!O ol man tnO\TA through 
the blood." 

Sulfur. M>,. Strtncr. !JI the dcmcnt tba1 acta u a modl&tor bc.-.,n 
I.be pltyalcal and the formati\"c power oC lhr aplrttual I.bat ta apttad 
~t lbc CnMTSc. "Sulfur la the canitt of the spb'ltu&l. Hfl>er 1111 
ancient name. akin to pbospborous. of 11;111• ·bcartt.· Sulfur and plu>s 
pbonNS ba~'C to do with tht working of ugbt Into ma.tltt.,,,.. chC:.- or 
today~ ltitlcor thcae aub&lru:lces, llttleoftbdr bmcr lll,llnlllcanc:c In 
the .. ..,..ldnll of the cosmos as a. whole.· 
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""""'°" and lus astral forcu. Wll\' a bladdct? B.eau.w In lhc pi oc •• 
that taler plaoe be""""'1 lhe wn.,.. and the bladcler"'•i1' hltve lhctl<CC8-
saiy forces, ""J'U>ttlcd ro the forcea of Ibo ....... ..._ • 

A weed. oc wild llowtt, yarrow ar-.. In pMtutt and along h•dge1'0W•. 
but can go far )"t'Jll'S without ilow,.rlng. jWI( $J!l'C8dlng Ukr 11'""89· 11 hu. 
,.,, tbe Latin lmpllra. t.houaands of dttp JVttU I...,... flncJy CUI Into a. 
muhitudr of'"")' small JlE'1". Whm It doce Oowcr. llll 91Xnl. la oot apan
<11'.'e. bm c>antraetl\-e: It bu a buur tastA>, wbldi maku It u usdul as 
bops In the br<wlnc of beer. Wbur or OCCILllanalJy drltcs•c pink bloa
-m.s. grov.ing from a grayf.lh·arttn atalk. •rpoar from early summer to 
the mlddk m Scptrmbcr TOl!Cb and fuU of Ufc. yaJTOW i. eo quick to 
"'!P'OW'1len plrRd thn the AtUIU1ana •Y '"II. ~,. wldcr tbr tooth of 
the iUllmal !hat caa tt. • 

Pldf6::r a analyollo al tlx llnsahed yanvw p...,,....uan. 502.. ..i-m that 
h ad...t as• bloca••l) .. 1 wUh a 9llmulatlng ril'ttt on the plants' use of 
sulfur and pat:aos!um. 1bls. In hlltl. afl'ttt<.d the buildup of prvtdo and 
~'?be bact..U eouru (u delO'tlmJcd by Pfdffrr by thcplau: 
COUD1lng mnhod on btt..,.... pq11m1<, after forty elgb1 baurll at 291 
degree• Ccntlgtackl waa lmlJ"....,.... It .i>OWed th<' raw yanow bloMoms 
mntatnrd 30.000aeroblci.cttna pn-~. wbc..,.. the Rnlabn! pRJ>ll· 
l'lllkln ""''alncd a pbc~ -..., of up to 910 mlllkm -
bacteria. And. Vi'bcreu the mlcrollora of the raw yarrow canst•cd meetly 
of duM bac:cm... the llnal prt'pantllan bad an cn1lnly dlll'....m llor.t. 
mainly~ and bKlttl& belonging to the bedllua type. ceecn
tial ror tbe ftxmg of nltt<>gen- The lntteur In nllnltc ulll<lgcn aftcr ~ 
ttti61tlg ~ u mucll ae thlny fttt IDne6I 

But to Steiner all oflhb ,..,.. a KCOTldary. dcrtv.;,tb-c 1'1't1U!t: the main 
objttt of the prepara.uona 18 to bring Into them. and lhua to tbe compost 
heap. -- crcrul\'e. mlli'ftllng fonlcs of the coemoe. • fo1tta hr c:onald
rred mu.<h m<irr lmporuutt than merr sub•tantt.o. 

In the Middle IW,C1>. lllben }'IU'l"OW ..,.. u....S to pw1fy blood. the bab 
W'!lS 1'1'11lUDed Supemllum ,.,,,..m, or~bfow afWt111$, ptt11umably bo
cause. as CulP"J'CI' pain .. out. yarrow Is •unckr the 8"'~P- o! 
Venus. as. Ind~. arr lcldney apd bladder. according to Paracxlsus wul 
bla mu 1crs the Egypt!nns. 

A Viennese pl~. Dr. Kati Koenig. barely In bla tWcndu when 
Slctncr gav.: his Robciwlllt l«'t"""'· -a JlO av..., pt away by Slt!lru!r's sug
gestions for re\-1r:altztng th~ world's npic.illtul'C'. hi!' called the n."e'nt (!Qlll

pantbk to what bod happened In t.he Pttelan Epoch. when IP'llln wu 
~'Clopcd from llfU<I·" fea.t atb1buted to the lnCArnate Zoroa.otcr. 

A paBSlonalt pursuer of both crubryology and blatology. Koenig'''" 
lP"'pped by Goethe's noUon of the mt'bun<irphOlllll of fonn, a phalom 
cnon he attributed. fallowtna Stctn.-r, to what lhcy both call<d "the for· 
rna~fomee In rutlllrr.-raiua whlcb they came toldcntlfywtth UxNgbt. 
·oUISide. In nature.· JSald Komlg. ·1heac tonuath-e fJ:>rcu warlt In such a 
manner tha1 they kl ..omc Imo cxlata\tt all .,..m.: forms. ln.okk. In thr 
human souL the)' att tb• fom:M:Tll or our~ and Idella.· 

In bla Eanll and Man. Koenig aplalns why >,,,,_ Dttds to be cn
cbc:d lo the ohtath or. den-'• bladdo-, and why the prepara1lan D}\3[ 

be aposed to the sun throughout the .ummlT beforr being burled 
thmugbout the winter, to be ready for ...., only alkr • full >"""'• q-de 
andrrgmund. All orpruo. saya RorniC- ........ kind of ""'1ptur<-lddney'!I. 
11\.'Cr&. ht.vu. lung.a. befn& ..,,. ...... -=rfpl9 ... Tlttrn by the fonnath,, faccr5 
of nature. "Kldnryll att the ....,.. wblcll j:*',, the way for the CDtraJJCC' 
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0 ( .,.,,.al forces lnm the organmn. The ldtllieyo pull lhe alrtnll Into our 
bOdY· and the bladder opcriw up and tam bold o l theR astral force&.· 

But why a ataa's bladdrr? The a11111 o r mak deer. •••n 
jUllhropOSOPhlnlly. Is o.n animal In touch with eosmlc r°"""" "<NllUvc 
tJ>roU8J' ltsantlrrs 10 tlx whole~ around 11. ln Kollsla>'a words; "A 
•tlllis no1 phlegmaUc llJcc a eo... It Is vny h<'tVIJWI! It hltegrrat vtvadl;y. .,.-sa. Jt uses ltS anUcra u a arnae Ol"lllLO· far· re.china. with which 
11 conmn1nlratca with lta ~I lllt llll#lteat nolsr alarms the 
susg« deer. "'-brras a row wou.ldn'l cwn IUl'll lta hcAd • 

In humans the trait Is lc:nmm aa l"lypcnlen&IUvlty, and the horn• on 
MIC'"d-"#lo's ~· "' or bnttt'. ~ IUU.lera. u they att Outed-may be 
~ afthe antennas through which he rc«f.'cd bis eommeom &uu 
hist= author11)". 
~ Kot-Dig puts It. with refcn:ncr 10 the 111.tiC: "You m- '-Plt lbat 

!be tops olthc antltta att candnuoualy Plndni ~the !Ila)'& W<>rk. 
mtngtD;g-thc animal bno dlrecl contact with the aatral farco all around 
IL. 

Antkrs are boar. raw IMng bollr. the nx.i dcwdo~ arpn In Ilk 
l!Illlllal kingdom, •iioroc marrow Is the .,Wtt pf blood and Ilk, Grown In 
the Sj)dng. antkrs,..... shed In winter. a p.,,.,... Iha• b "'P"•led ycarly 
as they became richCT In form, with an Mld!Uonal prone ior each JIUC'Cea• 

ohT ~"Roms spral tn1'W'd. lltt Jdni a rmll'al point: anllcra spread 
aunvard. brandilng 1nto aJcnder l'lltD11kau-. cr-1n1 nu. p1an1 «>
wan1~ the sun. l'l!ytllrok-ally with the -•m ~ Wtc a tree. cx
por;ed ta thc aurtOUndlngs .. hen their ""naiuvlty Is mo.t In demand. 
~by"ldn and ll.lrdwin11•1ntcr and •pr1ng. anUCB att rubbed 

bare durlng the mattngacl\l!On. to be~ highly srnaltlaed 10 radlallons 
fiom the ._,_, By means or this •anlet.al Mtcmia; MYJl Koenig. the 
"tog can 1'ttCIYr lnrom!ng l'ortts livm th• cosmos, rorcu I.hat are then 
ll'IUJS!ni"tted to thr lddney • ..,blch. u Ucvepd rellcratca.18 gwerned by 
\~Is ~yarrow. 

Deta!llng the funcllona o( the "8.rloua bloclynamlc prcparatlOnll, 
Uevegoed ,,..ys thr stag bladdot' Is ·more 11.blc 10 wlfold Its VcnllS a<tlv· 
tty. 10 cr9tc lh• speoe wl>crttn the ronnAllw for<H of cllstant planets 
c1uunalllf~t lhetractMty. forcu which penetralr the clcmml f>f r.u,rtb.· 

Durltig th• 6UJJUllCr, '"'Y" Ucwgood. lh• blscldi:r of the <Lead atag. 
•luffed with yartl>"'. hwtg up In the oprn. auclca Into 11.edf lhe fon:es 
&um the plarn:ts bey,,,..d the sun. which Btt 11<11Yt:. hoJnco'palhlcalJy, In 
the sWc.t procna ol lhe warm atmoap~rc. 

lt Is all i-n of the k11lC game dcflCl!bed by Sl<:lnrr In wbk-h •41plrlt0 

d~st't'ndlllg Into ·snautr" organlzea It and glVc• II fonn. 
lfugb ~·who baa~ an upcn at producing the Stcu:u:11an 

blodynamJc PJTPS. clalm& that all ol lhcm 1ogt'tMr rcprt'l<'llt t.bc fattcs 
of tbc $Olar !l)'St• m brought 10 unh. and be ldcnu&e cach ·prep" with 
ant of tm system ·a orl>A. The ptUpot><' or PJTl-Uli 1l1cm and ln.J=lng 
50'J to 507 1ntD compoat. says Courtney. la to ~ lh• planrtaly forua 
IUI IO wboJr !mo -t be - U a unllled IMn( .W..1.ance or <OIDpost 
~ lll'b!Cb to f"11f!l.u the <8.rlh. nx rarlh 11"'11 la ldentllled wlJh lbe 
"""· " 'hrreaa 50 I. the light· beal1njf quaru. la klenl11lcd with the 8Wl; 

~ la 9eUl u tbt ya1Tow al Verma, 603 the cmooralle of Mtrcuiy: 504 
'= nC11Jc pf :aun.. 505 the ...Jc bark al the moon: 506 tbt \~·!low· 
end dlmdcllan of Jupltu: and. u tho """ ol thc eompoat j:wqie. valr
tllm. the purple af"Satum.. Counncy ldmttlied 508. Dr tqullcti.nD • ..uh 
!hr l'<mJCtary lartts, dcmanstratJna •1tlually-.ud In tile -nnrr of 
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.,,ucl> like "Utllod comrl rushing through llpaoo, ~ ~ lool<. Vf!f)' 
that addlt!rm.al pn:pa may yo1 he lounil and d<:Yrlopni ~ "'""l'CcU 
the ,.i:tribUtnof theunse= planets llnunlll. N"plune. o.nd Plut"1ll """" 
.,. of We posmlated bu1 as )'t't undlatollrt'Cd RlngDkl Jn far out=~ aa ~ 
1ber<" nmy a19o bc. ht saya. an lntnl· McttUl'iAU pi.....,1, d-.. 1o ~~ 
lhoiJ&h modem unooomy ccoskleno It unlJluoly. aun. 

On tbe mDn! bulc aide of tbc queWOn. l<ollsllo. to c.lliM:ovtt ""Y dllf cr· 
en« thcrem!gbt be bctwttn unflC'L"pattd )'am>W and that e:qw,d to tbt 
.,,_ o( tbe aun In 9UltJlDtr and the eanh In wtlltC'I', u.oed her caplllari 
~When yarmw Oawcn w= plllc«l In dllfcrau aulmA!bJad.. 
dc2'S-~method ..,.,., abow'ed that compattd with the blllddtt of a .,.,., . 
bol'S<: • .,.. pig. the auig pC'Oduced •upcrlor •ndtatlJlC" fartts. The mott 
a;ntm;Jls KnfWro studitd., lhc mart t'Ol'Mnccd •hr became- that tJc sta& 
wasanlqtir. 

She _,..she -we! ll)' to grt a --t'• bladdn- u eoon u pooalblc aflzr 
thr animal had been klllcd ~ 9hc .anted II In petfcct """"*"m. 
with 114 eontenta. ID as to ..,_,dy lbc (crmatl\'e foreH ol the lutne ~ 
_,.,..s of bu capUbu) anaiy*. 
r;~sllv<r nltnote. 8M obllllnrd man'dous dJttta: the •11!& ,..,....}rd 

i-1f dearly through the format!\-. rortts b1 1.a wine. Visitor.~ to 
kkntlfy from the dt$1£n on the ftllcr paper thr IUllmal wboec unnc II 
m1gbt be unlfmmly ~It a& a deC'I' ar slag. 

Kollslro 118)1' tbc caplllmy dynamolyab ~cd an ac:tl\.,, CIOrultttian 
betwttn !be ant.lets and the deu'• ....:.Ttloni., a phcnom<.nan !lhr a
pi.ttn<'d by aaylng! 'The format1vt rorn--= through lbc kidney sys 
i.m. pcnetnolcs the l1J'!N>. i. bnpre~ted Into the bladder. and Is thus 
..,,~ to the yarrow durln,g tbc Pf'0""8a ol 114 lrn""'1iatim.· Koli5lu> 
got a staa bladdt'I' wllh lbi cont.c:nt ol urine atlll lreah. emptied the blad
dtt. ililld lmmcdla1ely 6lkd the cmpllcd &pat"<: Wllb )'1UTCIW· Wb= olic 
dug It up the ro11ow1ng spring. U.lnt amcJJ or-· ur!nt .. t11111ngcrcc1. l'o 
"""bow long the yamtot preparation retained It.a potency. Kolblto kept 
!IOIDC.' In tta original blad<kr (or au of dght yeara. noting lhat ll c>tmllnu<d 
to rc1aln a sllght amcll of urtuc. Compared ,.1th• Cm.Ii batch. lhc bc-ll 
results wen: Imm the olghl·year·old yarraw. f'or her compo&l abc would 
Oilly t~ what .. he nred•d. a little al" Umc. no rnott than a plru:b 
bctwocn two flngml. 

Whetta11 with yamrw one ts nwnty dcllllfll wlih po1aasl.wn b:i!l\.1Ctl<n • 
.a)'5 Stetna. If mu·W1U1ta 10 gtt hold of the caldum lullu•nces. one ncetb 
lU'IOlbcr plant "which also CGJ'ltalna aulfur In hOID<'Oplthl• mbstancca 
"nd draws them Imo Mn orpruc proccas. • By tbla he meane camom!lo. 
ar .\falTloarla c/lamOmllla. 11th In 1ulfur. 

1hr 1llllJle M~ derlftd fmm mater. lndlcat«l to Culpcpcr that it 
be U:Scd lo cue> the pains of ehUdblnb. It WM &llD 8 well· k:Jw"m remedy 
for "all pain• end Urmcnl& of thc bdly." 

lbaL no doubt. Is why Steiner say11 that ramomllc be bw1ed. l1Dl Ill a 
bladder, but In the ln"""1n• of an ox 

1lx pretty .. ~°""""' of .._m11c. "11lcb grow ....,,.,..h= In _...i. 
..,.'5.. bk>omll\g ftoin May to Junr, ""1lalc thc charact<rlJStlc """"" of the 
fmnruv 1t&. ..... the bc&1J>nlnll or O<tobtt. NY9 Steiner. obWn Cm!h I» 
"lnr. lm.,.tfnts &am the butd>erandatull' thnn with ~blooaoms 
tomakr a samagc. ThellC mua1 be buried In good aoO CO\-cred by_,,., In 
'"'1ll!'r. but wbue the oun can ablrv an the lee crwt&la to md1 them 
"""">'In ankr ror the-· liortt9 IO g<1 to tbc .. u.gc from both ab<M: 



' ""''""'it ~ 37.5 rurnrd ID orange and m-n. °"" ar the tn(lfil cfficl\doua of the prq>anlUon ..... uacful to humana 
.,}Jen eaten riarurrf u when placrd Into • h<-ap of comp011t. b the 
fl"CIJ"btmm'r. dlml>de-1""1. or 506. With d .. ply Kmitrd lc1m:s that yield 
a blttm' milky Jultt tr btol<rn. the ~· gn>w• In mradows IUld pastutt 
land with roots that Co dc1:p tnto the c"'1h. Wbm the K:cda npen. It& 
i.ugc yellow-gold llawu turna Into • m:oaJI ball with long ttddlah llttd
pads benrath It. Culpcptt ..,,,. dandtllon b wukr thr lll"'<'nuncnt o1 
JuJ>U""• !hat II hu an opm1nC and cloeaNll>a quality good for ~. g;on. 
.plea>. and oapcdallr .such en.ea-u ydlow Jawxlkr. 

Stdntt d..mbes the plant u belnl gthrd With the capacity for rrgu. 
JatW,g the~~ alllck acid and pol.USIUD'l ID thrvJant arpn
l:mL 1ts DI> contalns a larll<: llllJOWlt cl ..WC. and calduoi. Hi. rtt1pe ts 
to ail.ct the llowua bdorc U..y gp to9ttd. lrt thrm I.de sllg)rtly. or dry 
dJ<:m, l<rqdDg them In a <OOI platt until the ~of October. pm· 
:erably .........i wtth prat -· They ml»t lhcn be pre-.! Ugbtly to
gclh<r to !Ill the -.mtny o( an ax-a lll<RJUn)' bdDg the laig• Olbcath 
cl sk!n that "'11rDW1<b tbc lnkrnal orpm of an •nl-1 Stc:lna -ma 
!hat illclllC1R'tllCIY n>Wlt be In perfect condttlan. wttbout d.o1111grd pans 
u bQk9. Surplus fat may. t.owe<tl. be CUI otr. but c:wr mwot be takm 
not to bttak thr trndcr akin. Wrapped around thr llowtts. thr ~ Is 
~wtthstrtng.orddltatrly """" Wbm -dy. thr lloftraranbc clearly 
5ttll pccptng through the akin. 

1br result Is burled about cwo fret below thr aurfac:e In thr f&ll .., that 
tt opends a winter~ to the .vong earth fortta. which Stdner ...,.s 
~ throqgh thr !Oil at lhllt ume of year. 

In the spting thr resulting aoft frlablc mal<rl&l b rrac!y to be uacd In 
tbc rompost heap. Ajlll1n. only a minute amount b needed-about a 
traspoan far ten tons of <0mpoa1. It Is the f!>rcra, not the substance. that 
Is Sllppj>8<!d lo be <il work. 
Val~. which Strinrr wants to help the plant llnd lt• rjgbt rrlatfon 

to phosphorus. Ill thr l11.11 or the comJllN'I pttpamttam. or 007, and It 
grt>'lo"S In many c:Urrermt loctltlone, eopcdall)• where tbe ground Is ~by. 
near thr edge of ponds. on tbo bordtra or •ooda. or between ~·• 
wbcrr sunbeam.a do not penelrntr dlncrlly. It Ls perrnn!ltl. with 11 brown 
root-as thtok ns a ftngrr. whJ•h •pttlltl• latcral.ly. nae 1 ........... h!J!blY 
dMdcd. denuatrd, or wl.ngled. The tilallt rbc• a yard or more and bnmcbrs 
at the top. with llW1)' amall whJtc and purpllllb llowcro. 

Culpeper t1aW tbc plont aa under the ln1luence ol Mercury. UIH:ful 
against l....ra and dt.tcmpera. It ls a.l<Jdphannlc loervtng lo waR1 off 
em-1l • .oudariflc (11W<11t·productng), and crphallr (good for dl5ordcr1 o! 
lh1' head): It l!I a.l50 good ror by•t.or1a and cpllcpay. 1'ic dried root. wblch 
bua cbanatterl8'lc ~rfumr. hanuch rmtatkabk lb<rapcutlr qualllka 
tbllm England It la Cllllcd •a.11 bul." In the Mlddlr ~cs btanches were 
bung DUL5ldc old counuy bou11C1 ao a prot«'ti<m agalnat <"ii aplrl1><, bad 
1"1tcl:>tt. and dt!IIIOl1$ 

sadnerwanta the .00......a plartd to~,...,.,. and then squeczrd 
""' co prodUtt a ronttntnatcd Wicturr thet can bt ltcpt a long tlmr. 
Highly dllulrd, to the a<Tcnlh or •!"1th potmcy, It la spr1nkled ao the 
com1 51 heap"" that lta pl-phoNll ccntrnt <an bt prop<rly .-<I by 
the ,..,11. 

KollMo A)'• that It ta quite otwto..a ltom her ~1.9 that thr 
nkT!an cxu-act ha. a JXl""1'rlul •1talJ.11ng dfrn cm CQlllpo&l. hrlplng Jn 
113 fmnrntatlon. S1orcd tn a gla# JIU'. a dark btotrn and •1n>n1· cnrl!tng 



itn<><urc. It ls "" ~rful h can c118lly .tlalt<r lta rontBJncr. 
La.st of the Stetnerb.n preparadona. 508. bonletall. £qur...tumaroens... 

ts mMk Imo " wa to "" uaed u a Oelcl llj)l'ay or propbylactk: to W,ip 
ptn'l:lll ruiot and other fungllJ dW&Ma. The plant. which look& CUCtly 
llkr Its 08JDC'., Is w1d"'8f>tt'\d and common on rougll ll'Ound, bul alJ>O on 
cultivalcd pla..a. II ~ .... ch)• loaulona IO mol$l a ..... 

Blodynamlc farmers uy they can hardly !MIC too much af IL Tlot'5Ctllil 
bu pale brown. unbranched fenlk ate-. •-blclt dl8appear u thc plant 
gtoa'S caller and an: rcplac'td by ptt11 bliTttl ..,., ... 1bHC are u-i ror 
the tea. and can Ix dJJ'fcrorulalcd fr-. the Sinn. of•marab· or·-· 
bar9ctall by the pla«• In whJcl1 th~· ""'"". 

One mllttta w baJTm -. and clrtea tbcm aa qulddy u pos!ilblc 
by sprcadll>g them In a tbJn Lll)'n' In a .W.dy platt. The tea ill p<'Cp&l'Od 
by ..io..ly bolllrllJ thc ahoota In a <'O\'ttcd ,...-i ol nllm<am-. abaux raw
OWIC<'1i of the dried lxrl> per ""1Jon Sprayed frequrntlv. capcdally on 
gankl1 cropo, and In calcl Ire--. bot beds and ~ It is UK<! 
a;galnsl mildew. ru&t. llJOf\llla. e<ab. and *"1·bclmc! pu.hogeolc funeL 

ScmllU\-c ctySCalllzadon cnui ~ a acnn-aJ lmprov=imt ln lbc 
quality of planui u a n:ault of trntmtut with 508. Rdatro-c protdn con 
""11., and railo o( - c wett both tmpl'O\'N. Kollako noted that • .,. 
pHcaUcn• =ckdurtngthemomlnC hoW'S ..,,_tt more dkcth-c thandur 
Ing lhe afternoon. 

Dr J~ A. Duke, olthe USDA. bu listed W exlr.IOrdlnuyquanttty 
of...........,,. and mmpounda to Ix found ~'tlc&lly In lbc •-..rlous S<i::in<T 
•prqis. • n-arc 115tcd In full In the appendix. For a quid<~ b1s 
'lll1fe J""" hll!I ""'""' them u they ml&b< appear on an apotbccaiy'a 
IObdf. With the lilx lngt<d~. 502 lO 507, Stclutt told hie audlcnce al 
KDl>ttwttz In Jwtc of 192.C. as be ended bla now famous lttturca ou 
agrt~. anr can produce an exttltm< fmlllzrr, "-bt-tbcr rrom llquld 
manurc. or ordinary t'annyatd manure, or from compost. Then be added 
wttb a smile; ·1 know pttfectly-ll lhat all of tbl8 may liCCID utl<dy nwd. 
l anty ~you ta rmicmb<rbownuu1y ~ llavc ...,med uttrrlymad 
whlcb ha,.., noncthctlcas b""" Introduced o fc:w '"""lam." 

He was rekning. at that tlrnc. to the newly dcvclopcd rltttrl<! traln. 
But the Ust. as It develops. Is u long as bl.t10.1y. and <''CIY bit u uncx· 
p<!ctcd. 
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Appendix F 

How To AND WHERE To 

How to Mlle a Blodynamlc Com ...... I Pile 

Cml!post. the primary prodt1ct of a blodynamlr farm, Is romarl<ably 
CB!!)' t0 produce, esp<dally aa the roqulttd lnoc:ulmla. tho BO pttpl1'1l
tlon& 500 to 507. can be "'ftdUy obl.llned from J011Cpblnc Pomr ln8U· 
tutc for Applied Blo-Oynamic'a. lnc .. Box 133. Woolwine. \llr'glnla :Z4185. 
~following rcccnnmendatlo1a are Rn am••l;oun gratdully takmJ from 

the wrltlllg$ of viuio<is bloclynamk pl'llclltlonrrs. 
Scle<lt a pitte of ground that ts l'ltll drained. and partly oj>adcd, not 

dlrectly In th<' aun. The ground ahoukl be dug down about elgbl. lnchcs 
to malu: a t:ruugl1 of loose earth about four to Ovc feet wtdc by ali< loug. 
thoug'.b ii can be any 1'!1igth. 1110 long •Idea abould be orkrltcd north· 
$0\ltb so tbal both lh>lsbed std••"'""""' an equal 1UJ10Ur1l of sunUshl to 
Cl!IUn' .....,., fermmlatlou. 

The pllt- llhould l>c built up lo about four lo 0\"C fce1 high. narrowing 
U>wv.nJ the top. It ls CQ!l5ln1cted In l.a)mi. like" cake. o"th layer bri"!I 
9Pt1nk1cd wtlb • llne 9l"'9Y of,. .. ,..,. or vatorU.n· attcpcd water 

Jbc first lsvcr should be madr of 1-..1g11. about tJx c1Jaine1crof a dime. 
"'1Cb aa migfu Ix trimmed from an appk IJ'tO. Thi. Is to ciuurc ~ 
drainage. 

Till'n camts a layer of hay, •tt<la. and ~llh prdcn debris. about 
•Jght lnC'hc& thick. 

Materials ol *"" lenglh or tbldcnc- llUC:b •• atnow, bsy atalks. tall 
~ comcobl<. or rom .WU. llhould be chopped OI' abrcddcd If faot 
ittmrntatton Is rrqulttd. 

1\ext """""'a biytr of manutt--<OW hor9", d>l<kcn. orwlutl<"n' !'or 
.l.ckofmanun:. a f:b0<1 old •-i-• can be uacd. 

u.y..m of 90ll ahoukl not be ~ than an tncoh or "" thick. Layers ol 



~11 Arpcrid.,.. 
lea~- .,ld gr.. ehould be'""" than rwo ~ thld< eo u not to ootn
pact. 

Ano<hcr la}'n" of frcahgttcn material~ follow: cut~· ,.......,., and 
kitchen ,._lea aucb aa -Jearea. mlftt grvunda. "'&nab!• trimmings. 
meat and flab 8<rapa. floor .....-ptng:s. "8CUUID-dcantt <'<ll'lt<1lts old 
W'DOlm gooda. and "'""' old sac1cs. Dri<'d blood. hoof OI' horn moaJ and 
pea and bran 'lnlllCt can ahoo be added.. 
~.id another Layer of """1Utt. ~ ., on.. 
rf lime la edd<d IO the plk. dolomldc Ji= b tffOmmmdcd. 0corgr 

Ccwt1n. an EnJCl!ah blodynamlc apc:rt on cami-ting, recommmd.9 onl~ 
a small llfll1nkl1ne bdn( usually~. "Wk duJOt!nj! ldn& supr on a 
~--
~ll w plk la four to 6"" f«thlgb. Onbh tt offwtlh eldce eloping al 

an an(!~ of 70 drlll"'ca until It 15 l:v.v feet v.fdc at Ille I.Op. 

IllMJ'ting U.. BD preparailD,.. 

Tal<r ~ b11r or bn>om luindlc and inakc alx bole<! In the aloptng likl"" 
(lhrcc on caoh • Ide) l:v.'enty Inches dcq> about six or •tiellt lllclxe down 
from tbc top and •paced equally aparL Into ftw, of the ... hoke Loattt a 
pll:ICb. or bctttt "'111 a pcllcL of each oi the P"'penldon• 502 co 506. 
Each mu.A go Into IUI own bole. With no ~- CO\'n" U1c R•..- bolctl. 
{Wlth on .. Kl ol ~ the moat lha.t can be tn:at.td la a llftttn·ton 
pllr.J 

Sclr twmty drop& of va1ct1an Jllle< (507) Into on.- pllon ol 1..-...rm 
s:atn..,..er or~ quallty water. altcrQatlng one ....,, and tbc:n the other. 
lar t""'1lt) mlnUtte. as .,.ilh BD 500 and 501. 

Dt\"ldc the pllon In hall Pour anc half IDIO lhc 6IXth halo<. Spray lh• 
,...,,,.tndcr In a il.oc mlat from.a catt Spt&jtt .,..,,,. the enlln: ptk. 

Finally for prottttllml agalnet the sun and agaJnat too mueh rain. 
..,...,.. w pUt with an Inch or two of suaw or put 11- and a burlap 
bag. 

Tbt ftnlshed pU• ahould rnnaJn moist at all tlmnl, holdln& 1''lll.cr llkr 
a damp 9!'0"11"· but not accwnulatlng waw- "° !hat ll nuu. out or rol 
lcc<d at ih• bottom. Fifty to~ pcrc:e111.moi..tutt by wctie111 la ..-qulr<d 
(or prop<'< fcrmenlaUou. Each partldc of fiber should be •lrnosl ebln.lag 
wet. 

It Is vttial 11 .. 1 the pile be so ronsnwtl:d that air can drnilaie In and 
thro~ tt. Its ecrobtc fcttllClltation means that air. or 1'1lther <»<ygen. 
can reach ell pan& of the co~ pllc ai. aU mi-. As the *"tMiy of 
ml<'~ yields caiban dioxide. thJa mll$t llnd ltAI ,. .. y out to thr 
aanoeph=. Only &t'roblc fumontallon yt.cldo a product wttb all the bcn
dldal dfttta on ...ita and plants. Whai fcmxnlatlon la a.ttObk. f.,., or 
oo ~ Wiii brttd on or cYal appruacb the pllr_ 

The pllc Is now ready to 5'art krmcntlnC and dtrompooa,g. no( rot 
ung. 

To kM whrtha the material In lhc heap Is bcbdtru( a.a It obould rc
qulr<S aomr a11enllon-tht U9e o[ the~ ot aiibt. Ollld. and iauch. 
and the """""'Off"<~ 

In the n<:W pile an enormous grov.ih iUld lncrcvc In the ad.Mty of 
mkroorganiam. will brgln. ~ mrtabollam ylc:ldo t ..... 1. whlclt will de
"'1op In tht ftnlt tbn:r da)"" up b>a.tcmpera.~ of 150 de111tts or more. 

Campoeta UtM rootall! much !IOU will Rldom l!"l V'Cry - com 
po•ta wltt1 much WAnurc:. young plant: tl.sauc, and ga.rl>Rar will bttcnnr 
\Try hot. A hlll):lor mol•lW'C amt.ent klecps thr tomprn\lUrt l.,,.,.,r. It Is 

'!he ori~I ameU dlsappclll"5 awl the maU:rlal takca 0 1\ a "'llDdsy 
ador Thl.s 1nny !vi~ In only a few days. 

1lle C'Olor becomes un1formly dark brown. 
Th• original texlttrt d.Msappe11n and the pile look& like nch eou. 

In Ille Rrsi pbaK. the crude 50W"CC matcrtal Is bronn down by~ 
orpn151D11, bectt11a. and fungi into 115 «!glnal protdna. IUoinO lldds. 
protelds. ccUW..., atarcbtl. sugars. and llgnln. In tbc ~ phuo. 
lbc ~ b"Rntltonn the brala:n-down ~ imtcl1al 10 build 
their own bodlr8. In the third pbasr. as they die. they prod Utt humu& ol 
two ldncls. la.adaC or pcrlsbablc. The -blc Jdnd bullda up eolJ: lhc pcr
\shabl• buma II up 

Best rnullA ..... abtalntd from the f!nhhed product In about two to 
tltrtt montha. Tbcttalkr. I.he humus will kttp lndrllnitoly With protec 
dori from <nm and drying wind& and "11th sufftc:len1 motatutt. ~ 
compost can be &iorod far .... 't'nll months. 

If -u...i bdott ai.g,o lhrce. do not plow um!...-. bm mix wtlh topllDJl .., 
tho air conllnu"" lo b«ve a<ttSS. 

A ""cond pUe on the ""1'.lc f0und11tlon will gtonttally do bettor than U1c 
llr&t, l\lld have ~n more carUiwo"""; I.bey Mll •U\l' 11"1 the grouod and 
l!!v•dc tht next pUc. 

Appllc<ltlon tifCom~ 

Compost IS applied In lhc .pnr.g and .fall t0 pnmdr a high number of 
llv!r.g organisms to th• eoU wl.tb each abo\"d!ul at r:omi-t. 

In Uic garden Ohl: worJao the 'I .., .Imo the eurfatt la)'u. t..-o I<> 
four lnclt<• down. orputa It Into rows fer seeding. or the boloa lor pllmt-
lng. 

l"O!' ,,,,. croi- on the r.rm. U Is wm krd lmD the ~ or broedcut 
on gra-.s and baylld.i... It should not be dug lndttply. but 8f>l"d by 
~I or muck •pmukraud ....-Rd.Imo the eoll with a ral<r. cuhJvau>r, 
ar disk barn••". 
~~ appllcadona a! II>-.: to tw"cnty cooa ptt M:tt 11tt uaual e>'U)' 

i>ur ym In l'OC.4lllon. R1pcicd CUWpo61S for baA1o DI lmpr0\1'UICOI ..... 
wcrked Into lhc uppn two-to four-Inch topaoU lllycr In amounta or III 
·~to thirty Iona ptt """'· Partly·JJnl«5"Cd g""'8gc cuwpc.t for land 
rtdnmatlan 11nd for camballng ero!llon can br-appUed In o lavcr half to 



JM "l'P""liao 
._ lnd>oes tblcl<. <he equMtlrnt ol 40 to t60 ams per acre 

Ncorcllng to Pl'e!JTer. an old ruk ~ lhat ~ compc>ot au1 be 
applkd "1 any time on any <'rOJ> and In any "'""""'' Bui tbr bctttr !be 
quallty ot compost. the lea la nttd<d. 

a- to use u4 a .... to Make Matta Tlrwt Barrel Compmt 

Banrl mmpostc 15 a i....-paUtlc aupplemrnt IO fflllllar btodynamlc 
Ol'gan!C COmpo!!L [Ill funC'llon la ID g.,t tbr bcnclldal dfect Of the prq>11 
Into thr soil mottoft.en than Lo pou!ble through ardillary manuring and 
compolltlng In the nonnal COW'9C !If CJ:Op robillon. BC la not dlffic:UJt to 
make, prov1dlrijfonc luuo aettlis to thr ~ butr nllUrt1a.la: other· 
""""' It can be readily obta1n<d from J<llll'phlne Pl)rttt lnsdtutr for Ap
plkd Bk>-Dynamlc's. Inc . . Box 133. Woolwine. VJislnla. 24185. 

One unit. jli'4Ji'i'IY 11Ca.90ocd. edrrcd lntotl=eplkmllofwai.er. epraycd 
onto land or garden. will cover an ac=. Its cli'en Is compatabk to tha:r of 
regular BO wmpost. thalJgh not .., lang-1a5dne- Blodynamlc farmcn 
c::.onalder it esscnrtal to U9C cllhrr compost m' band tou:q»Wl u a ~ 
cw....- to lbe spraying of BO 500 and 501 

a..nd """'I""' CllJWllaa ol cuw oanmr. gmmd up ~U.. and 
baalt dust., carcfulJy mllld "nd lnocula"'<f with the Strlnrr prq>ara· 
Uo11a 502 to 507. It la ..,....,eel for approxlm8tely i-i.~ -..ks In a 
barrel bur!rd In earth. Tbc purpo!I<' oflnjocllng tbc blodynanll<: prell"ra· 
llons Into ~ compost II> to ...W ln the decomposition proceu ol lbe 
lllllllUtt, and topRKluce aawttt...ndllngsub~ tolmpt'O''<'<IOll i>truc· 
CW'C. Barrel oompost ls Cl>pcdaJly U6t'ful for changing from o"hodox ID 
btodynaml<: methods. as It cnabl<:s one to U9e th<- blodynamlc pttpara · 
Ilona mott ~UOttly 

For thoae t1lllng ID maloe tbr e!Ton. a 5lnglc IJaneJfuJ la au1lldrnt m 
spray OOlO some I.WO tbao-nd &cR1I. Seasonrd and pcopuly lllOT'ttl In a 
coal cellar. It wlll lit51 " long umc. 

Po~ng i1Nt l>arr9I compo9t In Cl bud<etoflUCIUr 

Th.un recoDIIDl!Dds puttlnJ! slJ<ty grams (about a handftlll of 1h<! fin· 
lahcd compost lnlD ten Utcns (two 10 three gallons) of water, prderabl\• 
1'91llwatu thadtas ~ expGllCd IO tbe air. lo be pol<atlud by .Urrtng In 
lhc "8mc manr.itt a& th• 500 or 50 l. bu1 ..ruy fur twmty mlnutcfl 
~ noiu!Ung potcntlz<d liquid "'1ll °"'°'about hal1an Mn. or a qua"°' 

hc<tarr. Thrm. dalms It to be nx.l tlllcfrnt •'hm Wied tbrtt ~ In 
rclatl\'t'ly qu!clc sn,..,.,.-lon, about a t<tt!t apart. It aboukl be apn.)~ 
onto the ""° In ~ drop1 lllGe w 500. This la ..-< cully ~with • 
bud<rl and a whln:wasb bru.eb; It can al>lo be ckmc wttb a l'C'(Ulaz' ~-

Before apnayfngon puwrc or lawn. one may !Jgbtl)' ll<t'&tcll lhc ow-· 
l'aC'c' •1th 8 harrow ID aerate tho aall and 8C2Iter any .,_ dl'oppUU!>
Spray llrat duriDg a "'IU1ll\g ll1DOll. and If pn"""''eoa a Ira! day. Elgllt io 
ten days later.spray~ 500. f'I~ dayslat<:r. wl.tb.anua:ridingmoon. 
and •llWIU'!I n~alng. epniy 501. Ndt.hCT the 500 (wblcll hclpa tht fll'O""b 
(>( root.o) fl(lr the 501 (wbkih helps lea\T5 absorb 11Wlllg11l) flc>oo ''""lJ OIJ 
new sou unles.• 11 b&5 Onot been spr.sycd wUb band romposc. which. 
•}'• Thun. draws Ux: "fonua.11~ '°"""' from the bcal'fil& Into the .-.irth 
In A ._I.,....., barmooloua 111ay. making tbmn~ """""8!blr and qui<'...,. 
In Uldr ac:&n.. 

M"rlcrl gardcnca ux the band pnp-rauan u a means to apply th< 

App<1llhl r 311 
,quMllmt ol CQDJP""' to land U.1 docs not ~ th<: artu.J rompoM 
10 fOUIUIJn. 

Or> knu1t ~ ll should be l!pl'Ay<d at the ll:m bodng. 
Fanncra. ->"' Tlnm. ""'°" ttgUl&rly crpmmccd aoe-ih!rd 1J1C1-ylrld 

as. ttllUlt of using tbe band •OXUj <•l end ~I <j>Of<nl ob<"1nlnC lour 
c:soi- oft' thr amr plot DI land "'lthln OlY growing 9CUOll. 

Far plants und<'l" !IQ'OSS. duo lO dtoqgbt. INcct aU.Ck or other tta• 
90ra. • "llrst aid" spray with BC ~dramatic~ 

r ... bamJ<. fccdlols. and pens wl1<1't llvestoclt Att lu:pt. UJIC ot • BC 
~pra)' nducea both ii)' ruul a::.rroblema.. 

far get~ plants off to a a1an. uae a S«d soak olBC. II la al.., 
use(ulwith tnlnSplanuoasaroot batl1 or forwataitrgnewly act oul plan111. 

for rtj~dng fruit ln!H. Ult BC la d!i-cth"O in combination wltb 
Br> 500. applied to the pttYlo<lsly cultlvatrd er um"'<! drlp line unde1' 
tbr Utt 

J\ttOrdlng ID ~'naJDldwl Xavlcor Plor1.n. the b9:ncl compoat Is a wdl 
balanttd mtnun: oCfrrmmta. ~and ttatt elnncnta "'balhlnC In 
su;icr&bundant cosmlc: ~ lo.,,..,· which 5jB1nldrd OYf'1' l\'1)' ooO 
'111111 dc-toxlfy b of chf'm!cal addlUVH within two years. 

The preptU'lltlan. ""Y" Thun. bdpe bw the earth aC damage. <11uRd 
by the -.ny iypcs ol pollutloo with •hlch It baa bent satunuccl II I• 
&].., bcrtid<:d as a ddCflllC .gatnat atronttum 90. 1be powd.-red egg
>h•lla Qtt satd 10 lib'cngtben tbe tto.lclum process In plants. rnobltng 
them to resist thr rrpml't'nlont of calcium by auonttum 90. Jn the 1950a 
iw in.tJtu1c at .F'ttlburg conducted expertmen.UI on land lba1 had bi,IJ 
lllroCl.Uum 90 levds. Sdcntlsta (ouod pl.llnta gn,wtng an calcium dttom· 
po6lticm 9006 bad lcsa uptake ol S-90 than nearby soils rich ln alllca. 
Thun ...,_ tbc (1WDP""' also protttta aga1nm radloattMty nlc:awd ~ 
·-exploams and nuclear P""tt plants. 

1bC' brat _,"""" ror applying l:>erttt coonpo&t. saya F1oc1n. are whllc 
1br moon ctrailar;es thnlugb the cc>mtcUattoc.. from ~ to Scorpio. 

Ueed With 500 and 501 It la aid to cllmlnatt the .nttd Sor l!prcadlng 
altratu: oo!ls that dld not show c:alclum or phospbarustn~ uW)<· 
• ...al ahow the P"""'ntt of th"80 elements .tter the UK of the barT<I 
<l>mpoBI. 

How to ma.b Jfcarla Thun .. .,..,.,.., oompost 

11 .. 0...a...-. 

Ot rain a ~ bcmd oI old .. "OOCI tbal has I06t lta um"'on A band thou 
'-a conwncd aJc:ohol (llquor ... .,,, •• plddc~l or any otha P"'K""'U\T 
l'1llM lll'1ll be Ullcd with .....w:r and left to &11 fir dgb~ day!I; u - tben 
t..--I 1rd wrll with !yr made of re.in and uh. then rtmcd With Citing· 
lrle·netllr waur. One quart ol •IJntllrlt-n<ttle (llnhl d**"I ~entrale 
la dllu1cd In wi 'l\WU of water. Empty the balttl aud .. -a11 COT \1olct 
h:rJO m appear an !ls wall&. 
.,,lb' neitlrs IOhauld be ban-nlcd <in a beaurtful aprlng day before th<')· _....,in. and ldt 10 dry. AlnrV handful of dried =ttlesls ldltoatecp In 
"'1iiwat f'1' for a .,,,,.i.. Evcrv tio'O .,..,.,ks lhcttalkr. add a small handful al 
<lr1cd ·~nettle. • 

CGl.ec1 Jl.ft'J gallons q{freah cou.• manure. It m=t lx ftt91>. collcct<d 
"'llhliJ Ibo day, bcfon: Jllrs ~ found a "''"Y to lay ~In It. aud be npc 



lllZ Afp<Ddm 
humid umll used. TIY lckal dropping baa a eolld form and Ahould not ~ 
too mola. 1hl9 IA DOI atv..,.,.. CU)' IO find boca.- of modem mrthods Cf 
.....,.,. Cttdlng°""" far hlgl><r mUlc pmductlan. A dld heavy In mm .U..,. 
~ not proclutt such droppings. For beat n:.Wta u.sc manun: &mo 
blodyn.amlcally pu~ ro.. ..... but chl4 la llOl .......,rlal MArl.1 Thun 
llU~ -fccdlng COWll good quality niuglugc !or "" lung all It t.l<kra to 
"'1'e the drapp.ln&ll U:.e delllrc!d form." 

The ttl&ll1ll'e should bc ei<'vt"d through hall·lndl batilwatt clom to 
"'°""""any~ ~<U or •U'SW. 

Eoo&lmno 

Cail«l IWO ID dtrer hundred~ Jrom raw •II&"-~ dried sbdJa can 
b< ''nY dlldexrly ~c:d In an elccnjr or band coll'cc mW. Mam Thun 
mtpba•'- lhauhe panldc elzc should be COMIBtcnt BJ.Id atW n:taln a 
outall flaked aspect; It should not: be a fine po\Woor. She teil<ed dudi: 
c(Qlll. anallsbclla. and many forms of reek powrl<"nl lllgb In calctwn. but 
the i.lantt berwttn .Ullca and calch 1m for wblch Jibe "''"' l!eal'cl11ng waa 
fDund boa lnMn9° CQS. Sbe says the IJUtCr a1c1n or the sbcU oontalna a 
")-owig· caldnm . 

High pmdncr- C"hld<n fvtar!o produce...,. chickens. wb050 cgp 
ebou1d be ln'Oidrd.. lkttcr n:au1ts can b< "'P«1<:<1 from organi.: ar 
~ 1'lllsed cbkkcna. 

a...u.r 

'fhun lndlmtooa a p8J1Jelc size of be~ .!2 Attd .5 mllllmetera (IJ>c 
col'Ullatcncy of fine sand) Uthe basalt ls too One. with aJlowy t=un:. It 
1'111 stlck together \Ocr cemmt during the mlSlng process. Six- T<'COW 
mrnd.s •an~ d('(.'C)1:c1•w•tton J!"X'CS.S that docs OOl takr pk« ti the 
baaa.11 la really llnr .• 

1l>e choloe of basalc powda: w-as -de lifter M.oz1a Thun UM<! It im
many yean; as an addltl\'"C co COIDp<l6t "'1d man""' piles. It bs a volcanlc 
rock that comalna all rJ1'0 elanents tbat bcaJa:Mo day aftu tbdr dlaoolu 
don. She writn· ·a&Jl3lt bring$ new dccompoeltlan pro«Ssa lnlO the 
llOU ,.hlch oxen a po!llUvc lnOucnce on che bumus formation tn clay 
ooUs. Basalt powder sprlnkkd on Utu:r In barns baa a. "nltrogm·prescrv
lllg ablllty .• 

lfidng the-bCUICcln~ man..,..,~ and buaU 

To be po<dlt!ttd. dlc prepanmon nttCb co be a:wtcd ""1dl a shOftl on 
a a.pt "°"""'"' lloor (or the bc:d of a pickup truck). 

niun·a proportions ""' 6 bucl<etB of cow dung (free of any fitnwl lD 
about3 l/2oun""" of dry, flnely-a-u5hcd ~~U.. and about 18 ounces 
or baaalt powder. 

Mix U-~ wldl " shm'CI for an hour, .. • ma500 ""'uld mix 
mon.ar. only -...1tboUt Bddlt-.g water. ~ mlxlng bdngs ale rtlytluDIC..iJ) 
lnlD thc mua"" tba1 20 pcrcnrtof the YOlumc: la W<}1!'=Jl lD support lb~ 
Ilk oe .aobk: r~ 1n the: aimJ>08t. and 78 pcmeu1 nitrogen. 
1"blclJ fupcdggs as an~ oC all the procm. ftmt1ag luelf~ 
the ess!mUabJe mknlbca, a imncntadcm that ,.1l1 dCftlap its full tff<ct 
In the 90ll. 

"""""" lhe l>arret 

/!. llftY pllon b<mcl won... beat. to br either ba1f OT Uutt-quan..-. 
flJkd with the= mll<tUtt. 

Knock out I.be mp and bottom: 11 ls rssaitial tba1 the bottom be: rc
.,_cd. 

Dia a he>lc Jn a 1'18C• prot~tcd from extt11S mt ar cold. d""p mough 
10 t"l'<dVC two-tblrda of che bam:J, lf the tllmlltt la ~ry ""''- tht barrel 
""""1d not be buriril ., c:leep. 

Tbc ooartb aLtbr bottom al thchole abould be: as fertlkasposslbk-. U 
yo<> blm' a. poor !Gil. Mid _,,. TI:cy-WclklccompoRd compost or fttQ!e 
..,0. 

SoO ttmoVCd.Inml the bak shuuld be benkcd up UOWJd tbc alta of 
cbe barn:! to fmm a ~ ea that lllln wW not attp Into the hok bonc:ath 
th< b.rttL Banking iNL)"J M.lrta 1lnm. enables the aaU Comm all around 
the b.vrcl to work an what la lnaldc. 

It la bc•t to dig Ilic hole and in5lall the bClrttl oo a Hue day. In tbc 
11/tt'rnoon. preferably during the time of !he wanln.g moon. One should 
a1-lutdy avald dlfflcult day•. SB}'S Mada Thun. days of moon uodc1 
ttwO per mon~. nodos of '-krc:uty Venus, and all the otbeT planet$. 

Pilling rJu! barrtl 

Half llil the ba=1 with aboU1 twrmy·Jlvr pllana of the manure, ega 
!thrU, and btualt mtxturc. Ma.kc !hoe six-Inch hole• In the surface and 
place In ca.ch on.,.bal!-m.~ebout the slzr of• cherry-of each or the 
IID prr:paraUon.s 502 to 606. Add lo~ barttl the other bal!ofth• tnl'· 
nure m!xture and rq>eal the d""" of BD prcpa tn Ovc morc holes. Finally, 
oprlnkl<: the eontems with an Infusion a[ 507, or valrrlan. fin drape to • 
IU...- a[ .,,..ttt. P""'fOU5ly •llsTcd rm-~ mlnut.... Any of lhlsJlquld l•I\ 
OftT can be spr1nltled on the earth &Ul'!'Dt.IDdln< the barrel. 

1be band should be c...~ttd. ao tlat rain docs not enter. A plett ol 
..i..1c la 1 rtUlllllkndcd. held up a couple of tnchca by" plda:1111 one sick 
so that air cannnu !rttly. 

After o month and a hall, thoroughly mtx tbc mmtents with a abcwd 
lot ftboul ten minutes t0 homog<'UIZC: II and cllm.lnatc unalred lumpe. 

ln about two lo Oirtt more weeks tbe barrel rompoauhoukl be r01ldy. 
llancl compoN. wblch requires much lea time lo tlCUOO fua.n ttgll 

Lor t'Cmpmt. can be m!lde •I any 9CllSOtl. but •pdng and autumn are 
prdcnblc. 

s,.,,..,.. 
1bc ~m cwnpmt ohould be plmxd In a barrd In a. ba.scmt:nl or 

caw. It wQJ kt:l!p a Jang Um•, Moor two years it loots Uke a llg)J1 humu• 
and atlll gives good rt5ttlta. 

e- to Dae t.be Blod,......ie PreparsUona 1100 and 501 

BO 500 ta ..,... manurc tbal bas spent 1ht "'1ntcr bwiod In a row 
'-ti. n.. resultll1' frtable humus lllte 6Ut.UUl«' la obtatnablc In the 
Unltt"d Statooa&mnJOKpblne !'or.er Jillitltute !or AppllcdBlo-Oyn;tmk.,•. 
~. 
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Stfning BD lSOO 

For onr """' of ~ .ur l · I / 2 ounces (35 gramal cl BO 500 ll1lo 4 
pllana al -tcr In a plutlc er ocramlc bacllt. 1bc pl"<'pm'lltion must be 
stUftd ~· bandarwUb a atkkforonrfull hour. about twmty acconda In 
o"" dlrecuon, to form a deep oanlea1 varta dmm to w bon.om or thr 
ccmtaJ.n.cr. tbt:n 1 e' e1aed to farm a_cbaortr ma.sa.. shki1: become• aootbu 
wrtcx drdlng In w o~ cllrccUoo. Thc .untng abould be W.:... wltb 
cbttrful lnlt'T\t. nee aa a~ 8Ild sn...-..1 bands may .Ur In tum. 

VaJ1oUs ~methods ba>-c been drna<d far 1t1n1ng 1ar1!< quan
tltk:s In nll:ft than onr <'OJltaina slmultaneowily. Any ll)'lltcm that "'Orlal 
will do. 

On Carma that tum: U1Ubanbl stln1Dg aiulpmcnl th< batcbea~ be 
l~r. 1bc aruaunt of UquJd ls llmikd only by thou-""!~ to apray 
It all omo lb: growid. The !Ksbl;y sUI""1 preparation l'i>OUld b<' applied 
witbln no more tlUln thttc bout& Maximum dl"en can be expcctod .. 1tbln 
I.hr Initial one to h>'O bouni ana stirring. 

Wa= fort~ 500 ahould be lukcwaan. RalnwJ<tcr Is bcJot. mllcrtrd 
from gutter. and kept In a barrd or tank Ckar ~ \\'Rtcr can bc "-1. 
but It may eon ta.In .UgbtJy mott Inorganic and organic .ubetauccs than 
ralnwatcr NC\"Cr WIC cblcrlnatcd water. 

It ls •<Mable to kt tbc naln O<" rfvcr -la-8tand In au oixn bam!l for 
t'ln> to <hrec daya to let th< llgbt ~tc. 'OlC M111C' 81'Pil"9 ID lap 
Wlllrr. whk'h ehould bl' a11-m 10 "1aDd far• !anger ume and abould bl' 
sllircd K\~ ~ for a n>lnute or "'"" It "'-tld be kcpc. In wooden 
baadll or~ rarthcn•-.n: ~ Oak l:la=ls ..-e prelcrrod. Farms 
ming matt -= may woe: large llUlb. but they ebould have a gtJOd 
llnlah aud be free from ..,.... Tbqsbould bl' clranM with ~ ~. 
WltDg a clttn bnWt. .. 1th bot WlW!l" Jlnd a. 2 Jl'l'l'=l' lye ar soda llOlutlon. 
but no d~. then rlluc:d °"''Cal times with hot and then cold ....,.. 
ttt. 

Dcpc:nda on stu or lann OT gardeu.. Bette not ll$C epra~,.. that have 
contained oth"l' liquids. capeclally toxic onl'S. 

On aruaU g11rckn p;ttchca. Uquld am be spmyrd by hand with a whisk 
broom or .,.hltrwall bru9h. 111pped with a snap of IJ1r wrlsl In a wide 
circle, to dl9taibUtl" ftnr drops ..... nly. 

Small hand tJpra''"" that fonn P J!ner mat are commcrdally avallablr 
In many sltta. 

The nclCl - la a lmapaack sp<ajt .. which l1Ullk:r5 ror • gankn or 
"""'11 farm. U,.,n: an: many largoor uactar-<lra"''tl or mounted tanka and 
sprayon that C1'l\ cowr a wldr Mtlp. 1bose an: an-angcd llO tbt' nonlco 
Catt duwuward. endinll 00 big)xr than two~ a1-'e tbe ~or th< -= ~ -mum oflhc llne mi9l ll"tS blo9m aw.y. 

Spray. appllrd by pmlllW"C ~ IDUSl be 6Ulllned cardully. ar 
they ... 1D dog the noz:des. 

1'or ga;rdena 

BO 5QO can be applkd nrty in the spring. and again bdon: planting. 
Salfs ln cold framc:a. bot beds and grtt'llho~ an: llJ)ta~ belore oow· 
ll\g or planting. If pMolbll' lll'Cd drllls and bolea should bl' ep1'1l,)'ed brforc 

lm 500 on th•farm 

1bc spray b applied bdore the last.banowlng ar t'IJltMollnt pn:ttdll\g 
the planllng of wtotu gnolns ar other fall crops, lnclud1'1a caleh <t'OJ>O· 
On pt191urea and ha~kl• it can be used aatlll'liml' !><-fore a frttzc: Is 
apcctcd. Bui more frl'qumlJy anr ptt&n.10 O'l"at prrmanent cra-s 
and hayflekh <'&rty In spring In order to stimulate grVWlb al the Olar! of 
th<~ On aopland !he spray can be appllcd afttt the ...U hu prr• 
maurntly I.hawed. Ma.tJy oor c:bomcs a linr dwiltg apling eWtl\'11tlan, 
ahead ol pt.nu..,. 

Biodynamlc ,,..,....,,.. pn:fu to worit lbc ...U at Intervals In aprtng ID 
ardr:r ro contrOI the wccda that gormln3te from teCda. It la a goocl Dlftl· 
•Uft ID Include pucure and Wlnil'r crops In this lttllQnO'Ol II helps 
strengmen root ~lopmrnt of thotll' 1idd5 that baY<: aulf<red tram frmt 
or wind erosion 

SCoring BD lSOO 

Wbelhcr It la mad<! on the prem!Sl'S or obtained from anothrr llOW'Cl', 
once rc:1noved from the bom BO 500 should be stored In a cool and nol 
100 dry crllar Ln au earthen,...,.• crocltihat bu a lid of the l4lJIC material 
or Is eovered wt th a plttt of slt111' or s!on•. Ibc mock mUM 001 be ""111cd. 
al1aMng for t.hr drculatlcm of e.IL 

7bc coowru:r ahould be placed In 11 ~ box and be MlrnJWldcd 
by a layer ol apbagnum or j>l'atmoss. Ibc roo"CT cl thc bax, u.oually ma<lc 
ufboarda, ehould ,....,,.,, a CU!lblan1lllcdwlthpoat-an the lnnttskk. 

In a di)' climate. or during a long my spell. lt may bc _.,_,., to 
ltttp tl>c j>l'al moM llllgblly """51. just enougb 90 It clol's DOI ab9mb 
-ure from th< prepuadan. 

In a bumld cllmatr. or when the n>om ls ratbeT humid. lhla Is not 
teqwred. 

TtlDK who ordtr tm prq>lll1lllons ab 9dy made ahould t..ice them out 
of tbc travtllng eon!Jllntt ond 5Ultt ttRm In th• """"' Wa} • 

'nt<: Ol1boiuln<t'9 are not drad: If kept. under too humid condltlona they 
will go moldy. But they sboukl not be "1Jowm to dry oul. Nr must bavr 
llettss. but alowly, In order to~ the mk'roblal life In th• P,..,P"'1'A · 
tlomo. 



336 Appn1•ll<n 

Root dlp with BD 500 

Thi. bu • -.py <0116bt.cncy. It la mmpoacd of "'!ual pu1a (by \'Ol
UID<) of """' rm.nutt and auboolUoam. ~d with honl('tall tea (aae 
pan - han<u.11 In~ pans afwala'j. and •111Wd 500_ Root. and 
<ra""P'•0 ta. tndudlDg wgctabla such ..,. cabbag""- lOIDlltocs Cunlcm 
Ibey an: alrt.uty In ... u blocka). also the rootll of lttff and 9hruba, wtU 
bcndlt when dlpp<d Into lhlio matcrilll bdOrc Ibey arc rq>Wltrd. 

Raw to DA BD l'n!pentlon 501 

501 IJoocphlr"' Port« lnstltu..., for Applkd Slo-Dyn.unlc'e, la<:.) la 
~-up quartx t1Y11tal that ~ been bur-led ~ monlhll In a ..,... 
bom. ll Is to be bomcopatbJcally stlm:d lnlD wairr for a fuU hour. the: 
.a.me u whh SD 500. 

n1c ttoult Is apray<'d onto th• li>Uage of growing plama, and acu u a 
supplcn~nl lO p"'paratlon 500. bdplng to bring .unUgl\t to th• lt&\'CS. 

The amount to be atln'ed tnro \\'atcr 1;11 be apraycd an °"" a= (or 
2,000 io 4.ooo "'!....,... )...ro.1n the g;mh!nl 1s" bare 1 1o 1.s crams 01 
20 ountt) In I to 5 Jlallana of wattt. 

The rcauJUns po1cntJJotd epray ls applied late In 5pr\n3 or "'"'1)• sum
mer. Onr opnl),. In the ~ early b>Omlng 1'hm a warm and at 1eu1 
porily 9WUI)' day may be ap<'C'U>d. n,., prop<'!" ~ ala# .. &l the 
time "''hm die organ o( the plarus ace "3JJl8 to ~ hu bf:C\m to 
IOnn. U applied when the sun la too high. ft has been ll:nowtl to c:auae 
bums on thc: r..u..,c. 

It Is lmpot\3l\l to apray 501 ltt a tine ml5t.. 
To acl1left -Yinn•m mrults, spraying al preparation 501 ......i be 
p~ by au.nnent ol thc: 110i1 wl!h ~ar.u:lon 500. wbkb 8houJd be 
preceded by a apraytng olbatrcl "'' • 1 ., The dlcet of all llutt apraya la 
stnmgcr tlw\ each alone. 

50 l Is said to la.., the pOT.~ to sttmulatc fruit and attd formation: It 
Is also 98.ld to Improve the llav= keeping quallty, and null1Uonal \l8Juc 
of cropa as well u making them more resistant to dlAeale and lnllCda. 

Small gralne ttcdvc the 501 ll'C'8lmd1l after lllllttg, 'Oil\cn thc: stalk 
st~ to dangatc. 

Subecqucnt appllcatlona can be DJiidcJU1 they help pl't'Vt!nt I~ 
Carn Is ltt&ttd when the 11talk starts to dongatr and when one can 

caally dttvr through the lkld 
Alfalfa, ether lu1yftc-lca. and p:nnan=t gtas9c9 ~ the t:rtt1n,...,1 

DO< too lo111{ afttt llU'ong ii:r-tb bas sw:tcd. 
Pto•ld<'d then: la~ molatwc ln the ground and one Is oat In a 

city ~II. lun.bcr appUca.Uons can be-made aftrr <nntnp ha'~ been ta1ocu 
off the llcld, or a~ per1od Is ftnkhed 

Canino aops th.ti ha.,. to be traD3pl•nted ""'°'1ld not get the spray 
wntl they att ftnally aet out 

Lruutts and llplnach should """'-'"' aoly ooe applkatlon ln tbc mom
h1jl: but to pr'C'WDt them fIWD balling. anodxr appllcatlan can be made 
In the aftcmooa.. tC1idl.n8 to dm-c the bus bad< toward the roota. u 
ha!'P"ns nonnally In that part of the day. 

~,,,,.. ....... •mnatoni. atnwtxnka. and fruit mould be !Rated when the 
6"""" bUcla • ..., "1.ibl.c and n:<!d}' ID -open. 

Potatoea like 501 when the Jlowm- fannatloc starts. 

"""""ll JI J37 
~· of all k1nds. and ca~. bro<col1, Ul<J other leafy tt 

rtablcs tha1 grow mud! bulk. Al>DUld ~d to ttpet.t<>d •PviU•~ 
lJt" ~a llner tluuc. drvdoptng gDOll -~ and kttp1na quality 

Kltrhm haba. ..,n fruit, ma.toes. melons, and eo ou. °"'ouid bll 
lhelr taste Imp~ by rqicakd appltoalb:i6. '" 

Apple mu get applk:aoum .. dwtng the last~ of 0-·n- buda. lhc-n 
agiW> wht'n thr IN!t la ht-Ing~ Spniytng 50 I an "PPlc tn'ce can 
~~with a oclnClng nettle spniy. 

Far ~1-. wb:tt auch plants as CUCUlllbcn. IOmaloe-s, kuun:oa 
produce: ~ amot.uua of plant matter wttbln a llhon per1od of urur, 
rqi<'llttd applications of 501 &tt '"""'""" ndod, 

<:anotalN>ouldbe •pra~don a root day spinach on• leaf day. &ndao 
oo aceordlng to the dc&lrtd result. 

S1c-IN1' l'ttOlTallC1'ld the uac of i-tynamk prGP" aa homc:oi'<'thk! 
mrdk:lnc for the living •anb to regt'n"'1ltc dR ooll. Blodynamlcisls point 
out that a ~rkable cbangc In tl1e CQndltkm of tbc tre11tcd eoll ~ 
that ll bttomcs matt crumbly and Hlnous. Md n:talns moist\~ mo"' 
~. 'Thr appean1n<e of crops Is also lmproYCd u U11:y become mo"' 
reslstam to dtouaJlt and tnrcrllon. Soll and crops ah'"' rcillllUUblr bu 
provrment, C'Yl'D arlcr a 1bon tJm<,, The fuJJ dTcct. bo"'t ...,., ta aid lo 
appear In the co .... of three or rour years.. Ii mnslsUl In the <'Ol1Unuoua 
~ of tbc ft'1'tlllty of the al. and an lmprooanent of the quallt)I and 
ila\'W o( the produce. Botb !be pJarua and the 900 tn wblcb the fortn ol 
llfc ""' llllmulalt'd are rowul, attmdlng ID blodynamk harmcn, to pro
\'lde ~lfts -lvely with the requbTd subsbuxe by attra<"lll:lg lbcm 
..uh lhc surrounding c:imllt of l'orttSi. Jwn a a bnlthy org.n In thr 
body suppllt& lt~U acU.'Cly Mth what It nttds from the dJTulattng blood 
and lhc otha Juttta of tbc body. 
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Cow bo""' can be obUW>cd .&om any tooperaUng alauaJlim-tse. 
and do not have to come &<>m bloclyrum:ikall !rd ..,Lt.le. But they abould 
be from eoww, not bulls or t l<'m'S. Cow bamlJ are gcmcrally thlcktr and 
bea,1er. 

To cltan, plarr t.he horns In llfty-ll\'c gallo,nclnlna hjll olwatcr; cover 
-wttb p lutlc to prevent tbr 5J>ttAd or adore. After• couple ol wecko. tbr 
thin layCT of Utah •Ul1'0Ullilln& the: bony core o( the horn will rol away; 
the bonc-s can thtn be r<mll\-.cl, leavlng th<' horns empty. A ICM smelly 
method la to lea\~ Ill<' hom .. to dry am. After a certain I~ or mo16turc 
be"'1rttn bonr and horn .• the bone will fall out I! the bom Is llln.ldt sharply 
with another born. 'lbcttaficr the hams may be stnttd lnd<'llnltd)'. 

In a Sonhcm·H<m!aph<Te tcmptrate zom. cow manW'< la colkc:tcd 
be~ the fllll rqulnox and thr wlnur 50l5t1cc. h la ckslnlblt that the 
•nlrrsal• ...W be .,....WC. or ha.-. pan-umc pamire or glXXI bay plua IOltlt 
gJ'Ca1 !«Cl 

ln lhc Wdltem Hrm1apbrT<. the: bom55bould bt-'""11 and ugbtly ltUll'ed 
wttb UUU\Ul'C !.hat bu bcm olr'.'Cd iO ~ "'1p OJ' other r°"'lp ob
JeCIS-

'Th.c sturrcd boma ...., burled about two r.01 below the ....... ...,., tn IP>CJd 
deb rarth, In the r.11. prlar to tbe-win!CT oolatltt f()eccomber In the North-



Sara Scnlk "1l1lln& a ~al .,_..i "I> quaro """>I buo a """" bum lo I>< bw'kd 
& • y.. en pnx1uea' eo s11 
•m H.,,,lsphrtt. Ji:mr In I.be Southern) , and arc lcfl lhctt um1I !bi: end 
ofw!nteT. 

&odymunlc farmer Hllllb L.o\ieU of Blaln.wtlle. ~ rtt0mmmd.s 
pladnglhc b<Jma Upd°"'"'· pain~ tcrw.....:I the ccntrroftbccanh. dalm
lng the bovine horn to Ix An antenna !bat plc.kA up the tcllwic forcca or 
"'1ntct. Hugll Courtmy 61.aclc.e them In a dttlc. point down: but In Aus
lnllla they arc laid &t In rows. lK'plU'at•<I by a thin lay.:r "' earth. All 
methods """m 10 be clTccth't!. 

Thc..e att oblalnablc from any good supply _.,...,, capcdally Ink
kana..,s, where there &tt ......,ra) mlnC9- A !Inc pov;tkr la prodliccd by 
grinding the ayataht tn an Iron mortar and .,...llc. or by any other avail
able method. 

MJxed with water. the powdet' ls ....ur.d Into cow bQrns and burled a l 
tbt lxglnnlng of s• mm,..,., bdott St. Jolu,.a Day. Dug up In early fall. the 
flnlsbcd 501 should be storu! In a .,.. ... jar and plai:ed lo a aunny win
dow. 
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'Ibeoe ~ are wocd to tnorolatr a regular comi-t heap or 
Marla 1bun's barrel compoat . 

'Dir prc:paradOnll are obtaln.1blc !'tom Jc»cpblnc: Pond" in.tltutc liar 
Appllcd Blo-Oynamlc'•· Inc_. 

JoauuctlOUS rar maJdng rour ....a BO pttpentlon8 are ci..m...t Imm 

Apr<11da p lll9 
JIUdol{striocr's 1924 lttlUffil. mUO.-d Agrtrul1ur., with addJH--• 
lJ1>m various bloclyoamlr fMmcrs. • -~ hlnU 

$0.2. T7t. bl-. q/IJorrotA> burled for a_,. In 0 •tag bl......_ 

Harv"' the Dotttl or the comwon wild Wbllc y~ lAchlll.-a 
nUllf'J>IJwr1) In 6prlng 01' nrly IUJJUnrr, tlldn& thf- part that Is UICd m.-
d!c!rwlly, the upper umbtiella-abapcd lnllo1':llC:CDt They abauld then 
be allowed to thy. 

lbr ~ Oowrrs. moilJtft'trd with • tea moodc from the A1IX IJool'CTS. 
arc sni!2d 1nto the bladdtT of a mak dttr, elk, ,. ,,_. 

Abkyclc pump C"aD Ix Wied lo lnlLA~ the blloddc:-r, or a emall bolllooo 
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can be tn..cru-d """ blown up ,.1th a atraw througb the tin:ttt duct . 

Wl..,u rftld)' IO be stuffed. the drlcd bloddtt 111 lllOIStened "1th lukt 
warm ralnwa~. Mi>lst ,....._ °""'""" po c.00 "1nlagly tqp:tber, ""' 
~ ln1o thc b!addrr ~ IO capadl:y. The bok la _,, •1th 
thmtd. and the bladda bung m feet ai--.: thc ground an 5UllUlltt 1n a 
platt U apoeod as possible 10 amJICh1. 

In autwun the b~ts bw1ocl not too dttp-ten to anlw tncbca
ln g-1 corth. thcrc IO spend the w!nt rr. 

O..ig up alkr ba\"lng spent a full Y'"1U' In tbc bladdcr from the lnlllal •tullln-. lbc yam>w Is placed In a cool ttlilu' In an cartlli:uwart pot eur· 
rounded by peat DlOS8 Jn a 'lllCICXkn box along with tbc other prrpara 
1101\11 

503. Camomile buried In a. OOIO'a lnradna 

Hancat thc •~..n ...mn tb~· b~ early In th<! )"'*'"· Aa thc 
~"'arc .....a Hugb Lovdl rucrtml<'ncl• ha~ W!th a c:ranbc:ny 
pkur or largl:-tootbcd comb to pltlt K\ual ar °"""'· D1yb1g 111 ~done 
ln thc shade. on p;Lptt or cJ..,c....,loth. nic longer the bto...om. r-.1 for 
drylna the pooT<r 1bdr quality. 

nierc ls an old bcllcfthaL tl.., moat powt"rful aunon:ill<: bloaoms for 
hc"11nl( arc lhOllC plcl<cd before St. John'• day. Aftcrn'llJ:d the .. 11che1 arc 
BC>t'UOCd Of "..:!ting IUld ·spoiling them. -

In the fall, soak thc drl<!d mmomUc In a camomile""' and stuff tllon 
Uke aaUJl8ge meat !nm the lruesdnea of a ltttlbly Jdllcd caw. Th"9C ehould 
apcnd !ht- •1nltr undrrground "1ld bc dug up In spring. 

Blod\namlc ~ ftod a 11l)'5trrlowl a/llulty bctv."ttn camomile and 
calcium In na~. W!JeD the llnlshcd camomlk preparation 111 added to 
the compost It Is &llld m guide the caldum foroes In the b~ ol 
rww maltttaL 

Th" dcflnttlou of this ·xea· ts one Cea.spoon of camomt!e to on<' cup of 
WA.I.er. 

The tea la bcocflcial as a occd bllth. c1pecl.ally !Or .seed" that dUC<'urub 
l'Bsily 10 damping-off or '1tt<l-bomC' funjll ll.Qd bactcrlal plant dblc~. 

1lle llet'da att lcfUn. the tra IDr Im mlnul.,, and then C'lll,..,. dlr<-ctly 
planted or redricd and Jn-pt for later uac. The """"' tea <'lll1. In diluted 
fonn. be 1....t In lhc grecnhou..- for walel1ng seedJlnipo. WUb equally 
cff<'Clh~ ......Wta Plln•· .. steel U5lng camomOo pouluer or batb as a. cure for bead 
acllr and lllncssoftbc.ll\-cr. lddn<y. and bladder. Today It la .tW «>ruold 
end a mn<dy far fllltulentt. smm.och plll1S. rarilJTb of the ""-Inca. 

504. S~ M:ttlA!s ~for Cll/fl'U or more 

To mako the preparation. the mature planlS oftlrtloo dlotc:o. elem and 
lu\."Q, "" plciu:d bcfol'.1! tbcy arc In bloom. tbcn burled for a full )"'ar In 
a g-1 b\UOU9 oalJ. 

The 8ilngl.ag nettle Is a pcrcnnlal, ,.'hlch gn>ws"" tall as alx fon, "1th 
a .oquare """" and filtko hairs: the lea..,s are opposltr and alt<Tn&lc. 
Unlr bb....,,. form l1kc grape elWll•ra In lhe leaf axils and .,... polll· 
na....S by the wind. 1be tiny " 1 a tbou.oaod of them~ aoly 15 

Ajlpt'DJtr r '91 
gram•- rl~o In August and can be uacd the ""1llr lilll to cellhllob a 
plantln4 cl mttlca. 

Stotntt ..,,.,..,,mrnd1' colltttlng • IDllllY aa i-albl• """"-or ttar 
den 5u.nglng oettks before lh"Y ~In June cw July, the JOW11t ehoota 
~ n« tao woody. banutlng lhe whole plctt but far thr roor.a.. They.,.., 
ID be allawt'd 10 r..lc allglnly bcfo"' bttn& burlro. JU5l as tbry ..,.., Willi 
out benefit of ahcatb other than pcdllll"' a bttlr peal~ IO laolal< tho 
plant.s fl'om Immediate contact with tbe tall. HU!Jh Coll!tlley fawra cov 
ernigtlle nettluw11haw!n>mc..:b, tokt'Cf>th• earthwonn!I from canylng 
the nttUea ftWll)' .nd to help find tbe bwous wt .. n dlggln,g fur It thr 
following year. 

,,,., nettk• inust stay burled all of one Winter and through Ute rouow 
ing 6Wllmrr. by which time they will be ready fnr tbe compoo<t Mtlp. 
'C'btrt Sir.Iner aaya ~ oftbclr main fuoctlon• !!I to irq> Us nitrogen 
<a11tcnt froni rvaporallon. 

Uodcrgrotmd. tbr nrule$ undttgo fu™Jrtatlao and Nm Into dark 
hwnus. whlcb IA tbrn used to sdnntt.10 ...I! health. pnMdlJll planta 
wl1b lnd!Ylchaal nun1tlonal componenta llU<'h .,. sulfur. pocaaSlum. cal· 
mun. and Iron. Ncttks are abk to ....-.U..tc lroo lram the aall..,,.. build 
tt Into their 11ae ....... PfcllTcT says the n»a1 an toms ling~ durinjt th<' 
pn:parauon ta that the st.tng!ng-nottk humus ta utrkhcd about one bun 
dred t:lm<'ll In molvbdmum and varvu!Jum, the tmtt clement$ ntteMaJ)' 
JDr 1hc activity o(nltrogen-Jbdng blcterta. 

n,., abape of the nctUc-leafrcsnnblea tho hew1. symbol. tndl.,..tlnil to 
blodyrtamk1als. aJgng with lbs """'8tcd C'dg.. a n:ldUon to tbo rhythmic 
- of tho wmTl'SC"- They say thatj1111 u themythmlcsy&1em In man. 
which I• centcrcd In the bean. <'Of\UJ\uously counteracts dcgrncnolh~ 
!Dl'CC1I and lltttlljl\hens bralth . .., doea tbc nettle radliltc bnllng foltts 
Into U.. ~. alftTlog !txll' aa a remedy for many lib--. In 
d1xllnc thoae of plants. 1n old hrrbals thc nettle la recommrnd<d u 
bdpful far allrnrnts ol kldney11Dd bladder, skln. ~ and bkcdln&
ol all ldode. All ht'rb mlxlm'ea 80ld as blood tonic• commu bJgh amount• 
ofncttlca. 

Anotherbtodyolunlc""')'ofualnJl.unglngrtrltlrs-whlcbStelnrrcalla 
thejar.k-o!all tradosofherb&--ls by n.aldnJI a liquid m.onure to cnhan~ 
the ~geuitl"" growth of plants, <5J><'cilllly Jurtag di)' "'""1hrr· 

A paste can al&O ~-made cl nettles u a prolecilvc CO\'Cl' on tbo l>Rrk of 
.,..,,. and abnlbol. nm ts done b)• mtxlnil It wl1b equal P""" of fine cl .. y 
and fresh cow manure. Before tho eoetln.C: t• appUcd, the bolrk Ah!Jllkl bc 
llCnlpt'd and brushed to """"'"' dead, IOOlle pout$. l'nmD aud bl'anchea 
whlch have rttdved lhc ~t lx'comr ...-Ill and clran aftcr • few 
days. and the .,_ ~ bcahby. 

505. Oa.lt baTlc buried in. the skull ref a dam..& anlnu>! 

T&ltc the bark oC an otlk. not too old. MV1I Steiner. and bteal< ll up Into 
WI}' small plttc9. tic lndlcatC'd that In EUrope the English oak (Qw:tcu.s 
J'Obuirl .....,. moat dtslrablc. bul .,. l.avt'U points out. this oak doo• not 
trow lo North America and thorc I• general ·~=cn1 among 
blodynamlcbta lbnt tn the Unll<'d Slatce the "'°"' d"61mble la tho white 
nak~alhal. 

1'..itc the alctill of any dome!ltlt- auilmAI-- t.hougb Kolisko rttOUIJ1lC'nda 
that 1>f a Meq> and dlecou~a the usc of a ~ or dog 6kuJJ M>d fW 
It with w oalt barlt. W'llh a plett of~ oi the amc animal ~ aa 
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I lllfill Omnruey txll'Ol'llnC Ur ftnll/lo<l 50!\ lrom • niw'• lllwli UIAI""" RIJ<d Wb Clllk 
btld< ll1ld bal ltU'""'1 In humWI al!l'T' llpftltll"C Ull' t.1J\ltl' burlOO "' " nrurby c:ttdL On< 
~al •ill be a.tflltltrli rot US\ lon. or O)StlJ.-L 

pan of the jawbone, eloae tti.. opening of lbc olruU. 
Bury lbe Jot dw1n!( ll>r wlnt.,r, not too dtcp. In 80ll whet.., lbe water 

ba:t actt5s, and..,,.,,.. ,.1th ~tmosa. Mll<'h watumw1tlll:1'Clltt1 O\?r~ 
skull. For lark of a stream the skull should be pl~ In a barrel with 
decaying plant substance cspooed lO rein"''~•- The object ls to a:'C&Yr 
an embbOb: of altmy, rotting mulch. 

In tM spring. wbm Ille alntlJ Is dug up. Ille oak be.tit wUJ have~ 
to a crumbling black llUbata.n<e that om<'U. W.. frrsb 801L ruu of lfk. 
tccilllngwtth mlciWl("Dlpns and with a bJghly actlTilUd calcium ""'1-

tmt. 
i..m,n poinl>I out that the uh of wb11c-.k bat1t la uJ>"'&l'd of 70 per· 

tt11t caldum. and W., -.U of an aulJD&I lo mudt lhc 9AIDC. 

St1Jre fut lln1ahed product U the Otha' prql9. 

508. Dan4cllonfl-buri9d fn a COUJ'• ~ 

Strlntt'• rcdpe ls ro...U«t lti..cl&nddl<ln no-... C~<!lr.dnaiel 

11ogh ~ wflh • ...,.., .. "'*" llllfd""" -• e " 11owcni 11..i 11c i.. , ... 
.-u..!and lhlt .. ~ a quant117atllDGOI...,._ r ... __. ,,.,..,., ...... 
~°'""they go 10 red. lt1 them fftde allgbtly, er diy tbtm. kttptng th= 
In a oool platt unW th• bcg!nnln.C ot October. pmmobly C0\"'1'<d wllh 
pannosa. 

Tradition haa It to plclt dandoUon llowere fairly early In the mo~ 
Ju.t pr1or to when tbcy open and art" •1.eUcd by bc:ea. to ..-naurt! they an 
111 tbdr blgb .. t """"a(e, picking the eunnl•9l epote nn.110 beat the bees. 

In I.be faU they must b< preseecl tlglltly together to on Ill< m.-.ntczy of 
aeow-orox, lbe mcl!letltciybelng the largo "11cath of•ldo that surrounds 
IJie .internal organs of the animal. Stclnrr warr-. that Ux mcscnlcry. 
obtamabk from euy ala!.l&htcrl1ouoe, tnWl1 bc In pufeci condltJori. with
out damaged pGtU or hoJ.,.. Surph"' !at rne,y be cm off. but...,.., muot be 
taken not lo bttak the tmdcr akin. 
Wrap~ around Ille flowers. tbe M<•tb la Ued With airing or dcU

nitcly" sewn. When ready. the Dowen c.n be seen peq>J.a& Uuougb the 
oldn. 

The reauH la burled about twdvc lnt'h .. below the 5Urlacc eo that It 
"P"tds the winter expo«d to the •U'Ollg eartl'I rottt., ..,-blch Stdnu oays 
Rl:Cam Uuvugb the !IDll Bl lhail lime o/ )'CM 

ln the JiPring the i'HUltlng 90ft. friable r&Ultcrlal la ready ta be uard In 
tbc compos1 heap. Apln. only • mlmlte a1J»UJ1I la nttdrd-ebaui a 
~ for ten lOiU of eompoat. It la the force&. not the eul»tancH. 
1l'blch arc oald IO bc at work. l'rcp!U"9UOi> 506 la O"edltrd "1th c:stabl!ab
lnl! the pi"lip<'t ttlalloiublp bctv.-.:cu pouulum and .wno . ..U0..1Dg crope 
Ill rl:nrw oa the~ and form In the brolldtt ~ .. ,,.. 
Within tbc: cm.Ire cllauict. 

Rd..1«1 10 Jupiter. 506. la aid IO promote fwlClloool opcraU\'r In thc 
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llvrr and th• rcgulauuy gl•nds and ~ ol arum.t Thc:lk functlooa 
arc ..:Jatrd to~ fullnCM. eittngt11. roundn.-... and al.traction. 

507. TTuljult:e qfuaJwlGll 

The J><el"'nul0<1 Is made from the fr<'Sb Oon:ta or the ,1llcnan plant 
(ValttlanaD.l/ICfnalt.I. Nmlnonlym.-n ul!8l'dm h•llotropr. lbr)"Oung 
bl'*"'1lns arr snlpp<d off on a day In llpl'lnc. th•n trlmmcd from tra:tr 
5tmis wttb ~. 

Kollskn mui the llOW<rfo platnl In luk.rwann ,...,.lcr, lhcn aq"""""'1 
out m produ<r • conttntnuC'd UJ1('Wtt that can be kept a loilf! u-. 
Some practUlant-rs UM' a lmlraull<- p.-- lO eJCtra<'l the JUltt. Highly 
dllutcd, 10 dJr ~ .,..~ ~k potmcy (tT-=~· m ~
fh-e drops sdrrod for ~ty mlnutd Into two or UU'Cc: lP"n"'"' of "•tf'J'l It 
l!J sprtnklffl on the CODlpMC h<-al"'"" that. a«'Ol"dlng 10 Sldzlcr. lta pbos
phon.L$ coma:it can be property u...i by the aoll. Rdate<I to th., planet 
Saturn. and to flao."'1ng. i:......tl •ya It la burning of p""9pborua that is 
lmporuml. that 507 ta the wamub 111\~r. and It Is -umn U5Cd as a 
spray to p1:11tttt ag.ola5t late rro.a. 

508. Borwtal.I 

.Equlsenan """"15"', or common horwtall. la w!dnpread on 1'0\.gb. bare 
pound. bu1 all!O In culttV>11ed placn.. It pl'<'.k,.. diy k>cat!ona to m<>l5t 
ones. 1be plant h.a.o pak b"""'n. unbranch<d fatlle stems whlcli ha'"" 
dbi&ppcarcd by the tlmr th• taller, ~n. barren o.,.. appear. 

A tea la prepared by ..iowty boUlnlf In a C'OVCrtd •~I or taJnwatcr 
about four aunc:es or th• dt1<d httb l"'r gallon. Ot1e cau uae leas watu. 
and dilute the ta, In which ....., on• •UMI thr 901utlon for about. lrn 
m1Julll8. 

The tea us u..d u a prophylactlc, mild antJfungal ~ On. can 
hardly.._ too mucli ofh. It la lUSed agatcust mUdcw, rust. mollllla. -i.. 
snll-bornr pa!l,.llk r~. It Is • mild agcrn. One l!pro}'ll lhls lai frc
quem.ly. t'l!lpeci8lly on garden ""'P"· Cold tnuno:e. bot bcdtl. and gr<:cn
bouaes arc trnCJ:d bd<n and after bavtng bttu lllled wl1h llOIJ. 

Th<: tea can also be added 10 the water In I.be watertng can. - dips 
and tree 5pn:ya att 11144<- with the tea. DurlQg th• aca900 wt= lll'Cdl 
plants arr available on< can aao prepare an ex!nKL by ~ ~ 
plcUd plants with wattt and allo"'1nC them to ltrm.cnt ror abottt i= 
4aya: ~ Uquid l.s then diluted and uacd In the oamc way u the tu. 

One mes w bam:n atana. ,,....., can be~ from the llilcmS 
of mamh or ahady boraotaU by the platt3 In wblcli the plants gnn.-. 
.!4arab bonoctaU IE. paWsmol (orin. 1ttU1c IWDS. Shady bancta11 (£. 
pml!'nSd has dlliUrxt fc:nJk and barren ......... but the latta end abruptly 
with. th< l<>p ""-! of the lmmd>ca. The -·-of the common l><:irwlilll 

llpptocf ... 1 liS 
corrt1nur bc:yond UHO last whorl of branch<.: al90 lll• IU.tjclnlrt) occU0n 
on the branches Is lo~ thiln Ille .new oh•ath. The plant ~ lnnn 
spore& lt bu no llowcr. The bolrrto atoms appear In •..-ly •wnmcr ..Cler 
tbr fertile on•s.. ,,.., plant Is ~b~ by Ila !Indy .._krd loag!tudl 
rial ribs OD th• 5\Clll, the marvdous n:gularlty of the Uod<a aud wbaria, 
its elcrar. alm06l aystalllnc form. 

~hi liquid WlGllUJ'S 

n,a Jlqu!d, cmplrlnlly d<!Ydaped by Pfeiffer. - caoaldettd by him 
m be hrlpful In enhenrtng th< ~tatt\.'C powth of planta. ~· 
c1Urtngdry1'CathtT. Hr n:cuwao..'l'ldcd 11 forpo1,'atc prdcncnln partlrn· 
!Jcr. botcalao rorfrult growusand commrrrlal gardmcrawbo <1l11apply It 
U1 ftdDus way&. 

cm~ n"nlos (lhtica dlDlcal 111 any""'° of ckvdopmero exttpt 
dur!Qg the llIDc wt>Cn the .. ec1a arc rtpcnlnC. Co\-er about two to tbrtt 
P""""'" ol th• ~ ~crlal wtth •-at•r. "'-tt the ¥1:wl In tbc ganlcn 
~ the sirang odor that 900ll Mftlopt ..W not be too batb•r90IDC. 

Uoc lhc U.quld diluted or undllutrd u a foliar apny. brglnnlng about 
"Wttkaficr fmnnitatlan bu~-Th• atnlned liquid <-an be added 
"' the 501 spray. rt can aleo be mlUd wtth tioiw-tAU t .. and • amaD 
lllIIOUlU of liquid .... Wttd. 

Ave*! ~ a the I~ nitrol(cnoua component can slhnula.lc hln· 
gus problcms. 

PusU./Or ITel! bClrtr 

Mix equal parts of llnc clay (loam clay type) and fn::ah cvw manure 
~ thllt with 1 perttnt cqulsctum tea and ooc portion of al!J:rcd 
500 until such a con&lstmey lo 8~ that "''" caJl pal.nt the matrrial 
on th• bmkwltb •bro.ab. 
Bd0rr~coa1ed, thcbruiuhould belC!ttlpcd or brushed lO""""""' 

dead. ]DOOi<" part&. Th• bark or trunka and branrb•• thJll have received 
tbi!I tr>calD)Ctll b«oJne -tb a.nd tlcan •fl•r a rr:w ycara. 'Ibo tn:ca 
_grow healthy. 

A."'"""" ll'OIU<lllA 

1 part dr1td blood, 2 pion• KJca<lguhr (dlatomaccoua •artb), 3 parta 
clay."' palU CtM dung. mbccd with i:quta.tum .... and otlJTcd 500. The ... 
"JlRY'I haw bct:n In USC far alJtty ~ ........ 

Bow to Apply "Soelc mo-· 

A spray and sound combtnatlon dl"1rlbuttd by Earthpulw. P.O Bm 
201393. AndlOt,.gt, Aluluo 1111520. Phon<:888 690-1277. Sonic Bloom 
was iDvnJted by Dan Ciul90n. 

,.,,,. baclqjanl ...,..,,_ 

Paur Imo a on< gallan Jull 1p1 ... 11c or IJIM&l. orv tablcaJD>D l.,.,.._ball 
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OUD<T) or Sonic Blaani llqukl~. Add tap water "11th rarcc. (Do 
~ ua dJ8tllJed watc.1 lrule:rt the i.ubc of a mbltlng "P"'Y Will and ..,. 
cun: lht 5toppu. Sbakr wdL 1'\Jrn the mlalng llOzzlc lO Oue 

lnaa't dw CUKtt< Into a 111.cfto ~ pleyl:r. If pmalblt. tum treble ta 
bb!b and bue to mcdlwn. &t the TOlu:!n<- as high u P"""'w,., wltbout 
dJ&anlan tor dloowrbl.oC your ndgbb<>ts). 

Let lite~ play lcn minutes before 5DlPi13AIVjlb:lglwryour pian1a with Sonic 
Bloom. \\-'hilt you hrar dualcalmuslc. the plaDla "111 "helu"' •bum that 
tmti:ea them to talLr In ntarr air. waur and nutrknta. 

Carbon"• unique otpnk rouar lttd lndud.., gJlxrillk: Kid la plant 
si--m hormone). a ..,.weed atract. and aome flfty·lhT tnott mlnaals 
and amino add.9. AIMd by thc oound, lca"<S dnlw In up io 700 pttcal1 
mare nutrlrrn.a .. 

Wblk the 90und Is playing. spray your pl:anta thoreughly, oo that both 
8ldea or Ille 1-··s an: .atul"lltM. untl1 the llquld drips fram them. 

For but r<trull.I, lot th• 110und continue twenty minute• after spray· 
Ing. 'ln:a! bouoc plant. once a Wttk. and 11 .... .,,r1ng or fruiting plants 
tWIC• a Wttk. 

PlaDta abeorb UI< apray bc&t wbrn trraD:d early In the marnlllg (be
twtto 5:00 And 9:30). 

Do not apray plama when th< tcmpu a turc cl.rope below 52 clcgrc.<s 
Fahrenbdl. !Ht l•C>Old early bt tbc mamlag. spray Sanlc Bloom an plant& 
after 4:30 p..m. 

O.W. mllot. ... ba,.·y IOg Is JdaJ ""albcr for •l'Plylng Sonlr Bloom. 
All younc-llng# o! ~and °"""'ra abould be tnalcd once a 

v."ttk lor th< tJnJt lhrtt-. thco <wioc "-.:ck f.bcttafter UDllJ ~ 
For lw!ad lcimtt wall unl1I the bead begins to rail up bel'ott apraylDg. 

P'rult and IWl "-

To obtain a.x!mum frult 5fi and 5L?l<, spm)' fru!t ,,...,.,, 

oncc bdor< budll fol'lll. 
Ontt when buds ha,,, rormro, but not <>J"'n<d, 
ooot when the flowers ""' fully opau:d. 
ontt wb~n appmxlmal:cly on..-lhlrd a! the flowers ha,.., Llllcn off 
on.cc v.i1e11 fruit or out& 1Ja,.., fontled (about flftttn day• aftcr tlawtt1J 

bavc Callen olll 

For comm.,,.,{al applf.c:adon 

u ... lVo'Onty ount'CS or SanJc B'-'> 1n forty gallana o! .. -.ta- (not dis 
dlkdl at forty pouocb ~·spaying a1. l""9l 6"' times In a ~ 
....-.., or about ~'ttf t:b:rtt weeks. 

U-m Tu.r Co&.•. 9"'r - .. -..,. 

To - one Utt of ground. <or ~slx OUDl'.9 or Sonic Bloam mix 
turc add ....,lv'e gallon. of •'aU:r W1th far<.'r tor proper ag1 .. 11on.. Mount 
th< 80W'ld uoll. with tbe spcalcu fadna 4hc ttar, on the ~t point on 
tbr bad< or your aprayu, u.ing dl.1<1 tape to attach lite unu. Tix~""' 
Is dt:algnrd "° the aound '"'''"'" will l>Ml$t lhe "Pra)""d planta lo ab!OOrt> 

Bow to Oard.en ta Cooperation wtua tha Nuan Splrlta 

Or bow to get lrl touch wtth the cl<'vaa that ovcrllgbt a gau"d<n. and \lie 
nature "Plrlta lltltt ruakr It what it Is. 

JTor detalla 11<e '1'hr l\on!landra Gard<!n Worlr Bock, JI Comp/rte Gulde to 
Gardenb-19 wtt/1 Nature lrucll...,. m by Macbadle Wr18bt Sma.ll. Boie arm, 
Wan:nton. Vlrglnl11. 20188. 

Wllllc waiting for \lie book you maywtsb to ~""t your abWUea. 
Say aloud: 1 would 11ke to be formally Unkcd "'1th Im dl'Vll: r<alm.· 
Walt a f...- lttOnda, •ya Macliadl" Wl1gbt Small "You may f<el ko-

AAdtm!, llkr • -~ or energy ~Uy wash .,.,,, you. You mllY feel ~ 
lutdy nothing and tbla will mran absolutely oothing btt&ulC' you arc 
IJ,olng to ~rtfy your OUUDtdlon with this._ ulilng ~ology: 

It you an: 11,olht. banded: 
Platt your ten band pa1m up. c-ncct w t1p of your w1 mum1> with 

the llp nf your ltft ltuk flnlcr luol :rourinlla ftn£n'I. 
By ~your thumb and flttk fln#r. you bavc ju., ctoeed an 

ela:tr1cal drc:uU In your band. and you will ~ this clttult far teadng. 
If you an: ltft·handcd• 
Plarc your nght band palm up. Coruxct the Up ol your nght lltwob 

with the ttp or your right little 11ag1:r. 
To teal the clttult Ith< mrlWS by .mlcb you will apply ptt•utt to 

yoW1JCU) plarc th• thumb and Index finger of your other hand loal.de the 
circle you have=-~ by~ thumb and llttk! llnj;cr. Tbt thumb· 
lndt:x Ong<r -1>ould be right under the thumb-Ultlc lltlgcr. 1ouc:hlng Ulfill. 
It wtll look as U \lie thumb·llttl.c flngCJ: are "'"'ting on th• thumlHodcJc 
llnger. 111111 Ill t.be trsllng 1>osltloo. 

A.skyouNelf a yca/M qmstloo towblchyou ~know tbt IUU!l''t'r 
to be>""'· t'1a mynam~ .. :n Onccyou'1.-rukcd the question. pttM)'DUT 
lhu:mb-llttlt ftng"1" tog.<tbc:r. kccptng !he tip-to-Up poaltlan. 

Usf1111 thr scvnt' ~t qf preuun. ay to pull ape.rt tbr tbumb little 
ftnger wttb your thwob·todcx llngcr. Press the Jowcr 1.luunb "lJl'lnat th< 
upper lhumb. the io..w Inda Jlngcr agaln!il the uppu Index ~r. 

11 your anPrn" la p<>91llw llf yaur name ls what vou think It Is!) you wtU 
DOI be abk to pull apart ~ top ftngers. "I'be cltttrl1'al drt:k •1D bold, 
your 1Dl19dc• wW amlntaln lhdr ~. and your c!rcult nn,cn wW 
not aepara~. You will fed the~ In lhal.drallt. 1""""""'1C 8< llW't: 
the amount of p~MUrC boldlng tognbcr tbc tb.uml>-lutlr nn,.... c1m.111 b 
equal to lhc amouru pRMIDg against that. drarlt wttb your tb~ln
cl.,. llnger. Alao. clo1H ....,. pumplogactlonlnyourUnunb lndcx llngcre 
to ay to pry your tbumb-lltl.le llngnB apan. LI« an equal . .t..cty. and 
<0ntlnuoua pt"<Wure. 

Pbty with this a bit. Aalk a f.,.. mor-c yea/no qurlltlona thal have post· 
tlvc lllJ5'lo't'J'S, IJ you ""' having trouble acnalag tbe •trmgth or the dr· 
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culL JQJPly a 11 ttk l1lOtt pre""" re. Or c:omldcr I.bat you may br apJllYln1! 
mo much prcwurc. and pull block oom•. You don't have to •ll'Rln your 
llJ1#n for Ihle. 

Oo.ce you ha'"' a <Yar - ol "'" poa.t!M tt8pan9C or the drcuit. ask 
yoUISclf a question that baa a nrgaii.... tuuwtt AjJaln p,,.,.. your cl.rcult 
ilngua together and. ~ equol pn!S6UIW. prca afPlln tbe c:lrcult fin. 
g<rs wilb the: lhwnb-lndex ftngcr. 

'IblJI tlm<Wc dectrical c!rcuJt will break. and the tbumb-Unle ftngcr 
wtll weaUn and aq>mnllt. 

Jlcca!•"C the dttnieal drn1lt la broken. the mu.,,Jea In the thumb and 
llttk fin#< don'• ha~ the P"'""r to hold the ftngcr8 tagietbcr. Jn a-'"'" 
~. the d«:lrlca1 dn:ult bol .. and the Galt!d<'S ~ ... the .,.,..,,. to 
l<ttp the drallt llngtra tog<'thu. 

Play -.~tb ncgatl\'r qucstian.o a bU, th•n return to poallhi: qu...uons 
Get a pxt fcdJng t'at tbr m-mgtb be~ your dl'cult Onccn1 "'hen Ille 
clcdr1di}' la In a p<lllilth,. ~.and the ; knee$ wb<n the clrctrldty Is 
In a n~ ""'"'· You an ewn ult yourwll' (your own !IY&C=l fer a 
po.u!ve ttSpDl19C and then a nqad\'r n:~ponK. ("Gt,,, sm a J"l"fltrc 
""'I""""'·· T~ •cm me a ncp!M r<apCIQll<.· T-..1 You wlll l<cl the 
pos!m'CJtrmlltl>and rw:ca""" ....alawu. Now It la JI.Ill-a matUraf lrust.· 
Ing ...-hatyau ha\~ lnrncd-<UMI practt«. 

Don't ~t the O\'Ull!l mna:pt behind ldu t!ology. says ~
Wbat cn.banttlr your body, mind. and llOul makat you sao04. Togeth.cr, 
your body. mind and -.1 cttat.< a bollatlc C'llvti'onmcnt. which. whl:n 
b&lanced. u. "lnlllll and solid. If 90mc:thlng mt.<rs Into that em1romnrnt 
'"'hlcbJlr!Pltei or cbalknges the be.lance. the cnllrc ..mromnnats,.....ic
cned. ~ ""'"' of that atr<nCth or 11."C&.lcneu la rcgl9t<ted In the cltttrl· 
cal 9)'15(Cm. and lbrougJI IUU9Cle IHUnlf II ~ be dJ9aoruro. 

Once In IDU<'h with the devu. 98)._ Muh.acUe. they gukk bu In bow 
to ckslgn and lay out a garden, ad"1alng her sba t to plant. and where. as 
....,U as bow ID deal with tnxcrt.. 

She dtco dhlft8 her attention 10 the nature·aplrlt levtl. to n:cdVc In· 
!!ightc and aMlal&nce In ~ that Is. In haw lo bring the garden 
Into ldral form. a proce• of brlnglnc •plrll Into form. 

Whennotlntcrfon:<I with by humans. eayaMJ>cbllcllc. the rUltl:lre splrh.o 
tend to the need& ofall ph,ytlll:at reality • .....,url1J3 J>C°mct1on "1thln l'onn. 

Awan: I.bat all lh.,,. 1ptrtta cen toJct an varkd 1pedJlc {Grnl8. vlelblc to 
bnman•, M!oc:Melle d~ not cxper1mce them aa a pbalal:ut of Unlc ch'Cll 
and gnama wlddlng pltchforka and anovcl., but u lndMr:luatcd cnel'l!Y 
~· wfthoul apcdflc fonn. 

Tuts <0...,..,ailon o{ a gard<'n In """JW>Ctlon "11th the dC\'&9 and the 
nature splrlts enabl.,, her to fentlltt her garckn with a mc:n: bandfuJ of 
c~ elemenuo, the ""8Cn<:C or energy or •'hldi la magntllcd and db· 
~ by the natun: aplrlta. and to R<:p ln8ttta at bay "1lhaut the 
uae of !IC"dddm by Uililng to them a ainaJJ portion of btt produce. 

For tboR wWtlng to apply 11.cac tcebnlques. ~ \\'r1g!n gb"8 
8CDllllarA 111 """'landra durtni the ...nunrr. 

llpptndit F :J99 

Nor. lo .llppond!Jr r 

1bc authors and the pubUahcr wt&ll to make drar U..t u ... de
scrlptlan ol produd& and =thocb In thla Appct>dlx are ol!Uttl ID< 
lnfomurtional purpo-. Nr11hcr the aulhcn nor u~ pubU&brr att 
making nm- van rmkc any &NUl'IUl« about I.he rc..uha of lhw 
w;e. \\ithnut the t.<nder <1lft' or d..tl<atMi d•Jlltt of the llU'mrr to 
lmplll"'C himself. tbc aall, and bis =i-- th<11C produca ...,d meth 
ods aft not alone tbc .,,......,., 
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bere?Tlus book will exc1leMd petbapsopen the eyes of many researcbmg 
these subjects or Just tnterestcd m the mtrigue of new SCJencc The book 
IS Sl9.00 Air Mad m the \..S. or $23.00 IDlernatJonally. 

8. Tht Srcrrr of.'7kt>l11 Tnlt1 - Thtt Moi•lt, Swnn& Orson WcU~ -105 
niinuu:s VHS. Long~ m ~.the !Jfe 011\ilola TC$la 1sartfully 
illwnmatcd m rh1s fMCtlllWlg film. Tesla. born ID Croena ID 1856. ts 

CCDS1dered the fmbcr of our modem t«hooloeical age and one of the 
greaiest snemific minds tha1 ever livtd. He was aa <'l<cincal cnau-r 
who cltanged the v.orld ,.,th the ID\'ft!IJOll of the AC (ahcmmmg curreo1) 



ill Scm:ts c( ~Soil 
induroon mowr, malang the 1111ivcrsal trao.snuss100 and chsll'lbuUoo of 
clectnclty pos'ible. His xbtC\.'CmentS led 10 tbc dilCO\-ery or radio, 
television. remote comroL. radar tn1Cla.ng and the mampulauon of mancr 
and~-The Sccm of Nikola Tesla The MO\'lC IS a penettanng stUdy 
af the life and mmd or a "sc1cnnfic supcrmao" "no against all odds 
dedu:ated his life IO the task of dc'lgning and unproving tecboology for 
the xrvice and am'DDcemcut ofbumanny The ndeo as $34.00 Al.r Mail 
in the US.. or S39.00 uuemanooally. 

9. Angds Don't Plar this HMRP; Advances in Tetla Tochoology u a 
book about aoo·lethal weapoas, DUDd CODD'Ol. \\Ulbcr warfare aad the 
~t's plan tocontr0l the eu-1ronma11orIlla)bea-ende$aoy11 in 
thenamcof naruvial dcfcosc. The book lS SIS.OOAlr !\iail to the U.S. or 
Sll.00 m=oanonall) 

I 0. &rtllplllu ,..ll:isltpobtts i.s a Mtcrobook senes edncd by Or. Xic:k 
Begich. Microbooks caver four ID3Jor area>. g01--cmmcnt, fiotuu!r beal!h 
scieaces, canb s=nce, and llt'W technol°'tes The goal of the publtcauoo 
i.s t0 get hard-io-find tofonn:moo m10 the bands of todinduals on their 
rood oo self-empowermem and 5clf-dt5CO\·cry. Nmc tSsues in pnnt@ send 
S4.95teadl pin., slupp10g S2.001eao:h. 

LL E11rth Rising llrt Rcralutlpn; Tqttyiala Tl1oumadlrqrs of feucr. 
by Dr. Nkk Begic.b and James Roderick. Tlu.s book 1s a book about new 
tcehnolqgy nnd the impacts of new technoloay on humanity. The boo.k rs 
foomo1ed wnb over 650 source references spanning fifty years of 
mnovations. The book include$ advances m ibe Revoluti.on tn Militll!)' 

AJfain>, mind control and manipulauon of hwn.'111 health, non-lethal 
weapons, pm'flC)' erosion and numcrouJ oiber areas ..... here technolOjly IS 

impacting mankind. The conclusion of the book contains an overview 
lllld sen.es of aonoos tluit could be in1un1ied which would rctwn us oo a 
more ci\'il mid open society. Tue book tS S22.00 AJr Mail tn the US. or 
S26.00 intemarionally. 

A Cree CJttalog of all of our products and books is 
a"-allable on requesL 
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