~worthy sequel to Rachel Carson’s Silent Spring” — Boston Herald

Secrets of the Soil tells the fascinating story of the innovative, nontradi-
nal, often surprising things that certain scientists, farmers, and mystics are
ing to save our planet from self-destruction — such as using the techniques of
dolf Steiner’s biodynamic agriculture with its reliance on ethereal forces from
> planets, Dan Carlson’s growth stimulating Sonic Bloom, and rock dust fertil-
r to revitalize depleted soils; or gardening with the help of truly amazing new
‘hnologies to reverse serious agricultural problems.

“With the environment in such a needy state, what a boon to move away
m problems and hear about viable solutions. Peter Tompkins and Christopher
rd go well beyond explaining how agricultural chemicals are poisoning our soil,
r food and us. Spanning the globe, from the Himalayas to the Blue Ridge
ountains, they look in on an emerging breed of farmers who, with rousing suc-
ss, are kicking the chemical habit and going organic...Secrets puts the spotlight
the health benefits of ‘traditional agriculture,” wherein the only chemicals
=d are Earth's own.”
— Ann parson, Boston Herald

“Truly revolutionary...a fascinating, multidisciplinary investigation of
e secrets oOf life itself. Peter Tompkins and Christopher Bird go to the source of

plant (and animal) life: the living soil. They probe the primal mysteries of the
1, an organism resonating with cosmic, terrestrial, and spiritual energies. And
ey find amazing cause for hope and action.”

— Anna Bond, East West

“Anyone seriously concerned with human survival and environmental
alth will find this book required reading.”
— Gregory Baker Wolfe

“Fascinating and constructive...the book overflows with practical infor-
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So long as one feeds on food from unhealthy soil.
the spirit will lack the stamina to free itself from

the prison of the body.

RUDOLF STEINER



v

TABLE OF CONTENTS

ACKNOWIBHERMENIS . 0\ iiincee e e e v s renr s lx
Introduction
Cornucupia
Pulse of Life . e 8
Moonshine ... 16
Golden Garbafe ..., 26
MICTOCOSIIIOE . ot et e e a7

“RCan Be [JoNE . iieect e T
Heavenon Earth ... B
Wortex of Life e 100
Claws of Chelation oo 117
SONIC BIOOI ..o,

Liw e N B B T S R

!
[

-
—
Bt

Seeds for Survival ..., ey 147

=
b Lo
=
2
[N
"
E
[
5
4
7y
=
m
o
=2
33
m
:

Ieicles In the Creenhomse o ccienviiiene ... 174
Dustfor Life . .. ves e 1BR
Life and Death 4o the Forest ..o 198
Savory Sobl... 213
Blomass Can Do It

(R R R W
D= oo

Furified with Fire




viid Aok mimdedgoments

20 Tuning n Lo Mature . 259
T Towers Of TOWET ..o vt ee e o 278
Y=y 1 s HIu P L LT L SRR TPRTPEPPPD ?88
i R T o i DU PPN PRRE T'HJ.! ACKNOWLEDGEMENTS
| 273) 1 [uT=) B USSP E P RS 312
APPENDICES
A, Light from the Bast oo 333
. Seeing 1s Bellewing ..o e 311
=4
C. Three Quarks for Muster Mark ..o 3581
; 3Gl
[, Stelner and AnthIroposophy o
* Plat TS vs s e eee s temen e s men e mn e 365 Our grateful thanks to all those who have helped and contrib-
. o d Wh T ............... 377 uted to this effort. especfally for reading the manuscript ana
. How Ta an a4 =+ TR PR

making helpful suggestions, Eddie Albert For his enconragement
white the golng was rough: Dr. Baygyla Rateaver for sharing her
BBUAETATIIY - - evivrreseeeeeeciaiie s ome s e ma s A0U encyciopedic knowledge of the soil and how to care for it organi-
) eally. Christan and Joanna Campe for their fnvaluable asais-
tance over the years, particularty with remineralization of Evoro-
pean goiis: Sara Sorelie for her cheerful and indefatigable help in
researching the book: Jerree Tompkins for the endless process-
Ing of matertal through her IBM PC: and. as always. the staff of
the Library of Congress for their invaluable facilities 8o courte-
cusly offered—facilities unfortunately ne longer available 1o schol-
ars, thanks o the incumbant Libraran of Congress,

We are alse much behelden, for thelr hospltality and/or logis-
tie support. to: blosclentlst and author Dr, Alexander P, Dubrov,
and 1o historian Dr. Pavel Pozner. in Moscow, U.5.5.R.; engineer
and dowser Wlodimlerz Soware: author Lech Stefanskd and his
wife Helena. in Warsaw, Poland: and 1o Dir. Zdenek Retduk. Presi-
dent. Internalionial Association for Psychotronic Research, and
his able interpreter Eva Roubalova in Frague. Czechnalovalda:
Lerka Radovic. leading translator of CONTEIIPOTATY ATTIETICAT aind
Hritish fiction. In Belgrade, and Mr. ang Mrs. Mato Modoc in
Rovinj, Yugoslavia; Dr. Maria Felsenreich, fighter for eco agricul-
ture, in Ginserndort, Austria; Lile and Hans Schulvok in Luceme.,




x Spcrets of the Soil

and Plerre Lehmann, nuclear physiclst tumed emvrommental
activiet, in Vevev. Switzerlantd: Detlev Moos. plublisher, 1
Grifelfing. G.F.R.: Jerame Dumanilin. sentor editor, L E:Jq;lre:ss and,
D BB, Laffout, senior member of the Fcale Francaise Dxereme
Orient in Parls, France: John W, Mattingly and his wife Frieda, in
Loveland, Colorado: Hannah Campbell and Travis Bird, Bison
Associates, In Cambridge, Massachusetts. Our thanks al=o 10 Mark
Medish of Harvand University and to his father Vadim Medish.
professor of Russian language and lirerature at American Urnd-
verslty in Washington, D.C.. for his asslstance In decip!{eﬁn;f
nighly technical documents and tapes frem the former Sovie

rlon.

INTRODUCTION

MO Creatare, not even swing, befouls its nest
with such abandon as does homo sapiens, pofsoning his habitat
with flendishly concocted chemicals and thelr deadly toxdc waste.
A tnorass of rotting human fiesh awaits us all unless the anti-
detes are rapldly applied. Providentially, they exdst. they work.
and as detailed in these pages. can bring us back to health.

That the earth is alling—almost beyond repalr—was clear
enough as early 4s 1912 to Nobel Prze winner Dr. Alexis Carrel.
In Man, the Unknown this eminerit French sclentist warned that
sinee sofl is the basis for all htman fe, our only hope for a healihy
warkd rests on reestablishing the harmony in the soil we have
disrupied by our modemn methods of agronomy. All of life will be
efther healthy or unhealthy, said Carrel, according to the fertlity
of the soil, Directly, or indirectly. all food comes from soil,

Today soils are tired. overworked, depleted. sick, polsoned b
synithetic chemicals. Hence the quality of food has suffered, and
5C has health. Malnulrition begins with tw soll. Buovant human
health depends on wholesome focd. and this can onby come from
feriile and productive soils. Minerals in the sol, satd Carrel, con-
trol the metabolism of cells in plant, animal. and man. Diseascs
are created chiefly by destroving the harmmony reigning among
mineral substances present in Infinitesimal amounts in air. wa-
ter, food, but most important!y in soll. If soll is defleient in trace
elemenis. food and water will be equally deticlent,
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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 soll, Oniy organic
humus makes for life. Plants, said Carrel, are the great interme-
diaries by which the elements in rocks. converted by microorgan-
isms into humus, can be made avaflable 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 soll they dissolve
and seek natural combination with minerals already present. New
combinattons glut or overload the plant, causing it to become
unbalanced. Others remain in the soil, many in the form of pol-
s0nSs.

Plants that are chemically fertilized may look lush, but lush
growth produces watery tssues, which become more susceptible
to disease: and the protein quality suffers. Chemical fertilizers,
sald Carrel, by increasing the abundance of crops without re-
placing all the elements exhausted from the soil, have contrib-
uted to changing the nutritive value of our cereals: “The more
civilizatlon progresses, the further it gets from a natural diet.”
Qur present diet consists of adulterated and denatured foods.
from which the most precious essential factors have been removed
by coloring, bleaching, heating, and preserving. Pasteurizing milk
Kkills the enzymes vital to nutrition, leaving only the rotted corpses
of bacteria. White bread has its germ, which contains the vital
nutrients. ritually removed, a deliberate castration.

Anyone alive before World War 11, especially in Europe, knows
that bread, fruit, vegetables, and meat bear no relation to what
they were before the war. Qur erop yields may have doubled or
even tripled, but their nutritive quality has diminished progres-
sively. Visual tmpression of foods has become the most bmpor-
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 Museumn, the cosmetic and congealed displays of the grocery
store today.

Abundance does not mean the food contains a suffictent amount
of needed elements and vitamins, There is no doubt, says Dr.
Melchior Dikkers. Professor of Blochemistry and Organic Chen-
istry at Loyola University, that malnutrition 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.
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Amazingly, Dr. Joseph D. Weissman, assoctate professor at the
UCLA College of Medicine, a specialist in preventive medicine and
immunology, has discovered, after years of research, that nearl
all the noninfectious diseases that presently plague r’nankind arz
of recent origin, developed during the nineteenth and twentieth
centuries, and that the billions of dollars spent on research, newer
dlagnostic techmigues, organ transplants, coronary bypa;,s Pro-
cedures, chemotherapy, radiation, and all the various drugs, have
nottap[;i)fclably altered the advance of these killer diseaseé.. but
glgoiaér_ ave merely enriched the chemist and the medical prac-
Dr. Welssman argues that most of today's kille
caused by environmental toxins produced gy our ul;dcgzszzlez;?
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 modern medicine, are primarﬂy. due to
extensive use of synthetic chemicals in our daily diet, food pre-
seerati:'es, irllsecticides. fungicides, pesticides, and so on
ost people, says Welssman, assume their ail .
causes beyond their control, unaware that they rél:rrxl t:shiﬁsg ;r (1)1?;
of excellent health, remaining active, trim, and alert into their
second century. He belleves 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
5. Mendelsohn, Associate Professor of Preventive Medichie at the
University of Itlinois 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.'
ovaen more amazing, Dr. Weissman's research reveals that many
the killer diseases have developed only within the last hundred
g?ta. demonstrably through toxic chemicals introduced into the
il 1onment and food supply as by-products of the Industrial
clution—chemicals such as chlorine and its compounds, coal-
tar Tgertvatives. pharmaceuticals, petrochemicals, and so 0;1.
colnci Et:n{liergenef: of industrialization, with its massive toxic wastes,
o : with the appearance of many of the new diseases. Our
fart I;i aIan have had a shorter life span, largely owing to in-
peo leo oy ty. says Weilssman, but, like present-day primitive
Aph s, ! ey were virtually free of “degenerative” diseases.
knownmiln réd years ago coronary heart disease was virtually un-
ool 1 urope and America. The first case described in medi-
erature surfaced In 1910. Today it is the leading cause of
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death. Cancer, which today is responsible for 3.4 percent of all
deaths in Europe and America, was responsible for only 1 per-
cent a hundred years ago. Today even newborn and very young
children are victims of cancer and leukemia. Diabetes, the third
most common cause of death, once struck only one in fifty thou-
sand Americans; now it strikes one In twenty.

Water, in primitive 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 environiment, plants, marine life, and land animals
are not tainted by dangerous chemicals. Now, not only water but
sofl and air are everywhere palluted, a pollution that ls transmit-
ted via plant and animal to man. In the developed world, says
Welssman, there is virtually no clean sofl or water left: toxins are
in all the food we eat, the water we drink, the air we breathe.
Fruits, vegetables, grain, fish, pouitry, meats, ¢ggs. dairy prod-
ucts are all affected. And some foods are concentrators and mag-
niflers of the pollution, the greatest concentrations of toxins oc-
curring in animal fat and cholestercl. Mother's milk could not be
legally sold in the supermarket; it would not pass the government's
safety test.

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

Polsoning of the soil with arttficial agricultural additives began
in the middie of the last century when a German chemist, Justus
von Liebig, known as the “father of chemical agriculture,” mis-
takenly deduced from the ashes of a plant he had burnt that
what nourished 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 praf-
itable commercial development of synthetic chemicals. Lulled by
propaganda, world farmers became dependent on German mines
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 interrupted exports from Germary, 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 prime requirement for the growth of plants. Since Roman
times. farmers had been using ground-up bones to obtain their
phosphorus. By treating bones with sulfuric acid Liebig created

Intreduction
what he called a “superphosphate.” When vast quantities of se:':
derived calcium phosphate were discovered—belleved to be the
skeletons of sea animatls collected over millions of years—a whole
new industry of artificial “mineral manures” was launched
Up until Liebig's time, it was believed that because virgin solls
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 it, he wrote:
‘"ml‘:llere is not ttlﬁc shai%\;r of a proof that either of them ;axerts any
uence on the gro of
influcne Omemsg plants either in the way of nourish-
As William Shestone put it in his 1875 bio :
gt:nl;se we;e the facts and arguments by wluch,gg?fé?;r?(i:‘l Eﬁb;l%'
by :l:msn I‘flt)l'; h:;e:i the humus theory untenable by any reasonable
That the secret to fertilizing sofl lay in organic excreta, not chemi-
cals, Liebig only concluded ten years later. Too late. By that time
:?h;s ci:rg:gal companies were off to such a profitable start there
an';ihall thafli)tuéi ;Ef;f:si.n their headlong race to destroy the soil
e first chemical produced on a commercial i
cipient “age (:f chemicals” was the sulfuric acid u:ggl gyull‘.igtligi?o
produce his “superphosphate,” a clear, corrosive, oily liquid still
the most widely soid chemical today, basic to the manufacture of
a host of other chemical substances, along with the production of
dyes, drugs. paper, pigments, and explosives.
fml'q::t mIInn(:t i1;31portaxlt among the chemicals concocted in the lab
e et ﬁ‘-: use was atkali, a soluble mineral salt, named by
oy 8 from the sea-beach saltwort plant from whose ashes
ey first derived the substance. While it was at first primaril
::J::::l In the manufacture of soap and glass, by mid-nineteenﬂ{
o vl:’;‘y é(i)ll the major chemical agents in use were connected in
ot ¥n Il'another to alkali. Britain's United Alkali Corporation,
with ?0 - SEI. became the world's largest chemical enterprise,
sene gt eekﬂrms employing fifty chemists and twelve thou-
govera twor ers, eventually to be swallowed up by the giant
Aot rtlaisponsored amalgam of Imperial Chemical Industries.
s the mig nilx):: a whole new branch of chemistry was developed
dent workin i&;teenth century by a young English chemistry stu-
Easter ros t11\;_{1 a makeshift lab in his father's house during the
He N ation of 1856, Experimenting with coal tar, William
Iy Perkin produced a mauve dye from its constituent ben-

ZeTy
o ;.ﬁtgelélrst of the so-called aniline dyes, remarkable for the
eld fast and would not wash out as did natural colors.
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Patented, his mauve became fashionable at the court of both
Victorta and Napoleon III, obtaining 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 von Kekule, realized—in
what has been called "the most brilliant piece of prediction te be
found in the whole range of organic chemistry” 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 construction of endiess new compounds by artificially unit-
ing carbon in their test tubes with nitrogen, hydrogen, sulfur,
chlorine, etc., in what amounted to a heyday for sorcerer's ap-
prentices,

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

It remained for a German chemist, Fritz 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 englneer, 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 firms, banding together for patriotism and for profit,
produced explosives, chemical fertilizers, drugs, and, as a bonus,
the poison gases responstble for some 800,000 casualties in World
War L,

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
tmproved methods of dusting and spraying developed on humans
by the military. Increased doses of nitrogen, no longer needed for
explosives, were indiscriminately dumped on crops, weakening
their resistance to insects, creating a vicious circle that snow-
balled as it endured, progressively more profitable for the few as
it poisoned soll and aquifer for the many.

German chemical companies, with money from their opposite
numbers in the United States—who had made equally enormous
profits from the war—amalgamated in 1925 to form the .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 Wehrmacht as a "bulwark against
the Soviets.” And with petroleum, courtesy of Standard Cil of New
Jersey, Hitler was enabled to roll his tanks into Poland and into
World War 11

While loyal Gls desperately struggled with their lives fo undo
this handiwork. at Auschwitz 1.G. Farben, with slave labor guar-
anteed by Himmler, produced a special gas to exterminate mil-
lions of unwary victims, mostly Jewish.

From World War II, American chernical companies, which had
boomed between the wars, dertved an even greater bonanza from
the free ammonia Bosch had prestidigitated 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-
company coffers.

At war's end, eighteen new ammonia factories, developed in
the U.S. at taxpayers’ expense to manufacture explosives, were
obliged to find a market for their surptus. Du Pont, Dow, Moensanto,
American Cyanarmnid, 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.
Dertved entirely from the test tube, it was the most potent insec-
tieide 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 critically short, farmers used 1t against insects to
Increase crop yields and save on labor.

Following the Allied victory in 1845, DDT began to be used like
water, until the toxin seeped into every animal and human body
in America. Everywhere, chemical firms reinvested their wartime
gains to launch into unparalleled growth in a massive quest for
new synthetic broad-spectrum pesticides. The farmer, fearing di-
saster—his plants, weakened by a surfeit of chemicals, were at-
Comﬁnlf more and more bugs—turned to even more chemicals,
o Placently, the companies brought out new products by the
o h(]}re’ mostly chlorinated hydrocarbons similar to DDT, such as

orodane, heptachlor, dieldrin, aldrin, and endrin; and “organic

PI;%Sphates" such as parathion and malathion.

an attempt to beat the game by ever greater production,
trusting farmers tn America, prodded by bankers, chgmicaf com-

P";I;GS. and the manufacturers of agricultural machinery, changed
ing & subsistence way of life to commercial enterprises, invest-
large cash Payments In new land and equipment, going heavily
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into debt on fertilizers, pesticides, and herbicides—-andg, in so do-
ing, sealed their own doom.

That chemicals were pointlessly potsoning the soil, killing mi-
croorganisms, stunting plants and proliferating degenerative dis-
ease in man and beast was perfectly clear to a whole group of
sensitive minds in Europe and America as early as World War 1.
Distinguished, distressed, and well-informed, several authors on
both sides of the Atlanttc were speaking up and propagandizing
for a viable alternate method of agriculture requiring 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 extracrdinary (and in fact quite natural) standard
of health, able to resist disease and infection from whatever cause
1t may derive,

One of the first to sense that the use of chemical fertilizers was
doing more harm than good, that it was destroying the life and
vitality of topsoll, momentarily stimulating ptant growth but ac-
tually inviting disease, was Sir Albert Howard. As a Britsh 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 liked 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 sofl 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 district and that this resistance
was passed on to the livestock when they were fed on crops so
grovm. He noticed that the natives never used artificial fertilizers
or potson 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 soll, there to decompose into hu-
mus and reenter the cycle of life.

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 with infected
neighboring stock with no i1l effects. “The healthy, well-fed ani-
mals reacted towards the disease exactly as improved and prop-
erly culttvated crops did to insect and fungi—no infection oc-
curred.”

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

Crops and livestock raised on land made fertile by his methods
of humus treatment attained a high measure of immunity from
infective 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 fertitizers 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-
fzers 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-
?ared humus and its derivatives, in which case he averred that
lgile goes well; the plant resists disease and the variety is, to all

nts and purposes, eternal.”

In vain did such statwart supporters of Sir Albert as Lady Eve
Balfour do battle for his cause in Britain, organizing the Soil As-
Bociat.jo-n_ and producing a thoroughly convincing work entitled
mnfhvmg Soil. 1t validated Howard's basic premise that humus
mosfrts on plants a power of disease resistance amounting al-
tfletey (}ei:-nugl;;ust.y. something which cannot be obtained with ar-
s I:J:)ltugicé ttzntf; La& Eve pointed out that the action of compost

plant nutrients it contains, but to its biological

Teaction, which has the effect of fundamentally modifying the sofl
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microflora. “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 soll organisms,”

But the odds were too heavily stacked against her. Imperial
Chemicals forged ahead unmolested. In the United States, J.1.
Rodale picked up the banner and launched a movement with his
Organic Gardening and Farming Magazine, its tenets supported
by Pay Dirt, published in 1945. At Emmaus, Pennsylvania, Rodale
created an 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 in the United
States, three times the number of hogs.

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

Scientific support for the argument for organic farming came
in lapidary language from one of the most brilllant soil scientists
produced in America, Dr. William A, Albrecht, Chairman of the
Department of Solls at the University of Missourt, with four de-
grees from the Universtty of [llinots, Widely traveled, he had stud-
ied the soils of Great Britain, the European continent, and Aus-
tralia, drawing conclusions seasoned by a farm boy's upbringing.
His extenslve experiments with growing plants and animals sub-
stantiated his observation that a declining soil fertility, due to a
lack of organic material, major elements, and trace minerals, was
responsible for poor crops and in turn for pathological conditions
in animals fed deficlent foods from such solls, and that mankind
was no exception. Degenerative diseases, as causes of death In
the United States, had risen 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 soll. And a good constitution, he added wryly, is the capac-
ity. according to its meaning as used in the medical profession, of
an individual to survive despite the doctors rather than because
of them. Insects and disease, he pointed out, are the symptoms
of a failing crop, not the cause. “The use of poisonous sprays is
an act of desperation in a dying agriculture. Fertilizer placement
is the art of putting salt in the ground so that plant roots can
somehow manage to avoid 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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them, since the chemicals deal with effect. not cause. Insects and
nature’s predators are disposal crews, summoned when they are
needed, repelled when they are not. Crop losses in dry weather,
or during mild cold snaps, are not so much the result of drought
and cold as of nutrient deficiency. NPK [nitrogen, phosphorus,
potassiumi formuias, as legislated and enforced by State Depart-
ments of Agriculture, mean malnutrition, attack by insects, bac-
teria. and fungi, weed takeover, crop loss in dry weather, and
general loss of mental acuity in the population, leading to degen-
erative metabolic disease and early death.,

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

In 1938 Louis Bromfleld, author of The Rains Came, etc., re-
turned from the India of Sir Albert Howard to his Malabar Farm
in Pleasant Valley, Ohio, to put Howard's agricultural philosophy
Into practice. Working with Albrecht, he bought up several worn-
out farms and produced abundant crops with organtc techniques.
In a practical way he proved that insect damage and disease could
be controlled with humnus, good plant nutrition, and sound soii
management.

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

But Truman'’s tdumph brought in the policy of deliberately ban-
ishing small farmers to industrial centers and of unieashing the
petrochemicals. Through Truman'’s creation of the CIA and of a
National Security Council trained for “dirty tricks,” the multina-
tonals were able, often through the guise of foreign aid, to im-
ﬁsﬁ their deadly chemicals not only on America, North and South,

ton all the Third World markets. Sir Albert's Indians were brain-
kaaShd ed and corrupted into dousing their healthy plants with all

s of poisons. Chemical-fertilizer consumption in India rose
1.1 million tons tn 1966-67 to 50 million tons in 1978-79.}

B Dl.‘l.ﬂ,n £
the 1
1 di g 1\ ate 1960s the

United States and World Bank applied pressure on
and Ity E;\iv\f Western chemical companies such as Standard Oll of California
nent, Cop ational Minerals & Chemicals to bulld fertilizer plants on the subcontl-

- usior: is indicated by the fact that farmers received subsidies from the
pilus Bovernment of 10 1o 20 percent on fertilizers and 25 percent on pesticides,
tion mgﬂm'-‘ermne aremt_baCkcd loans to pay for them. As a result, fertilizer consump-
per by a of India rose between 1969 and 1979 from 3.5 to 50 kilograms

ectare {a hectare {s about an acre and a hali).
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While Albrecht was the leading scientific supporter of organic
farming in America. no modern volce has spoken out against so-
clal injustice, environmental deception and commercial hypoe-
risy as applied to agriculture more candidly, clearly and tren-
chantly than Charles Walters Jr., A Kansan of Volga Germanic
stock, Walters since 1971 has edited and published a straight-
punching and hard-hitting monthly, Acres U.S.A.: A Voice for Eco-
Agriculture, the Eco standing both for economic and ecological.

Schooled in economics by his Jesuit professors, Walters, has
almost single-handedly fought the Truman heritage of diminish-
Ing the farmer, supporting instead the principle of agriculturai
parity, a4 concept so easy to understand that most economists
and financial writers eschew it as “simplistic.” 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 1s arbitrarily kept below its fair market
price.

With the pubiication in 1962 of Rachel Carson’s startling exposé
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 cournselor 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

2 Sitting in his Raytown, Missourt offices, we heard Walters take a call from one of
hundreds of farmers sceking to elucidate the mystery of parity, and get to the nub
of the matter {n a few wards: "When there is par exchange,” sald Walters, “that is
to say when the farmer gets a full and not an arbitrarfly discounted price for his
produce—ort a par with the price he has to pay for ali that he imports onto his
farm—then he prospers. He can pay off his debts. He can enjoy the earnings of
the Just. On the other side of that equatfon—and here's the rub—bankers and
marey-lenders must go hungry. The farmer doesn't need their loans. The inter-
national manipulalors lose their base, the munitions makers see their profits
croded by peace. When basic raw cornmodities move across borders at less than
equity of exchange, armies follow.” Such talk, eminently reasonable today, in the
McCarthy era could get one into trouble.

2 Jack Dovle, Director of Agricultural Projects for the Environmental Policy Instt-
tute, in his brilllant Altered Hurvest, reports that shortly after Carson's book called
attentdon to the acute toxicity of some pesticides and their indiscriminate usc
throughout the country, several members of the National Academy of Sclences
engaged in pesticide problems and related flelds attacked the book.
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same effect from farm chemicals used freely in the environment?”

The meaning of this strange language, as Charles Walters was

k to point out in Acres U.S.A., proved elusive, until an italian

scientist, Amerigo Mosca, winner of the chemistry prize at the
Brussels World's Fair, presented certain stariling findings.

Mosca stressed the point that toxic farm chemicals are radio-
mimetic in that they ape the character of radiation. The damage
resulting from nuclear radiation is the same as the damage re-
sulting 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 failout from 29 H-bombs of 14 megatons—
damage equal to the fallout of 14,500 atomic bombs of the
Hiroshima type.

Mosca compuied that in the United States in the 1970s, yearly
use of toxic genetic chemicals was about 453,000 tons, which
caused damage equal to atomnic fallout from 145 H-bombs of 14
megatons, or 72,000 atomic bombs of the Hiroshima type. And in
charts, graphs and statistics—all of which appeared as part of
his running story—the Itallan 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
feritlity, coupled with water pollution, was practically incalcu-
lable. Continuation of the scenaric 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—wonld be
glossed over and forgotten. !

Driving over hundreds of miles of country roads, Walters could

};}r« Baldwin, chairman of the pest control committee, wrote a long, critical review
Sclence magazine. Another member of the pest-contro} comnitiee, economic
entomologist George C. Decker—who had also been a frequent consultant to the
to ﬂie?lﬂiv industry—called the book “scicnce Action,” comparable In its message
mmmnprugram Twilight Zone. At congressional hearings, Mitchel R. Zavon, a
control t for the Shell Chemical Company, also a member of the acaderny's pest

committee, characterized Carson as one of the “peddlers of fear” whose
x&_’“’gﬂ against pesticides would "cut off feor] far people around the world.” Two
and bg;ﬂ:;gl{h ;(iit;?]ﬂf;ts ;?ggcstsdt ]Ehat Cagson's wor)lz suffered from ignorance

e ha ore e sound appraisals of pesticides ¢o :

by responsible bodies such %12 the academy! PP pest conducted

*Hwas ree

e - ently revealed in the Italian courts that Mentedison had corTupted anc

Italy's leading publishter, Rizzoli, owner of Mftan's leading newspaper. 1!
della Sern, {nto acting as its covert PR outfit with funds mardpulated
mnm:’“gh a pheny Masonic outfit in cotfunction with the Vatican Bank and the
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not help noticing increasing funerals due to death by cancer among
his farmer friends and a host of “scrambled children
tetratogenically birthed, bodily deformed or mentally retarded.”
Grieved by the untimely lingering cancer death of his sister, ex-
posed to agricultural chemicals in the factory where she worked,
he bluntly entitled one front-page article: “Is Modern Agricudture
Worth Having?”

And Walters was among the first to expose the dangers behind
the now highly propagandized frradiation of foodstuffs to kill patho-
gens and extend shelflife,

When [ saw this process proposed behind the scenes, [said
Walters], I cited dozens of scientists who warned about some of
the consequences of eating lrradiated food: embryonal damage,
reduced digestibility, malignant lymphomas in mice, changes in
organs, and more. Since the after-effects of the consumption of
irradfated foods on living 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 is unnecessary, redundant, and avoidable
has now been demonstrated by a band of happy warriors in their
battle for arganic farming. 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. With a little effort
the planet can be saved from destruction by corruption, poison,
and pollution, The Garden of Eden is not forever lost, The secret
to its revival lies buried no deeper than the first few fnches of
your soil.

SECRETS
OF THE SOIL



Chapter |

CORNUCOPIA

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

We were on the hundred-acre farm of a former U.S. naval com-
mander, Hugh J. Courtney, gray-bearded and easy-going in his
blue denim coveralls. For almost ten years Hugh has been devot-
ing his retirement to producing the various biodynamic prepara-
tions recommended over half a century ago by the clairvoyant
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-
riod of years, from a cooperative slaughter house at fifty cents
apiece. No longer foul smelling as when first collected, the horns
had been placed in fifty-five gallon drums of water untit the pith
within had rotted away. The manure—fresh from a small herd of
Angus-Guernseys lelsurely browsing the biodynamically fertilized
meadows that ran down to a meandering creek—was surpris-
Ingly sweet to the nostrils,

Some fifty gatlons of this manure filled various crocks and pails,
awalting processing as our host explained how he'd first gotten
Into blodynamic farming in College Park, Maryland, when he

1
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chanced to find on the shelves of the Beautiful Day Trading Com-
pany a hard-to-find volume on agriculture written by Rudolf
Steiner.

"Many occult disciplines,” sald Hugh, his smile angelically be-
nign, “speak peripherally of agriculture. But this is the only one
I've found that puts it all together.”

Steiner’s booklet is indeed quite startling, requiring more than
a single reading. Concelived in June of 1924—just a year before
he died at the age of sixty-four—it came in answer to the plea of a
group of German and Austrian farmers worrled about the plight
of European agriculture. Seed stock had dangerously degener-
ated and a crippling increase in animal and plant disease was
ravaging the countryside. Steiner replied with eight lectures de-
livered 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 primer
for what has come to be known as blodynamic gardening and
farming, 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-
cuiture, Steiner anticipated such ploneers 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, telluric, and spiritual influences on soil and
plant. And so weird were Steiner's recipes and explanations, later
embraced and brought to America by his Austrian protégé,
Eherenfried Pfeiffer, that early practitioners of biodynamic farm-
ing in the United States behaved virtually as a secret soclety for
fear of being accused by their more orthodox chemical neighbors
of practicing witchcraft.

“You can give people,” sald Courtney, "only what they are ready
to receive.” His 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 life. To them, Steiner's spiritual sclence Is a
desperately needed human service offered to a dying earth, to aid
nature where she is weak after so many centuries of abuse. And
that's how it stands today.”

Steiner's declared alm, as was Alexis Carrel's, was to work with
the soll as the true foundation of human health. This meant re-
storing to the soil the organic matter it needs to hold its fertility,
and restoring to the soll 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 living system.

Like his fellow organic enthusiasts, Steiner lnsisted 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. reassermn-
bling them into the ingredients of a long-lasting, earth-smelling,
dark brown, light-textured, friable humus, a substance which,
because of its colloidal state, holds its structure, reststs leaching,
helps fix nitrogen directly from the air, and increases the avail-
ability of minerals to the plants—the staff of life.

Stuffing fresh cow manure into desiceated cow horns. When dug up the following year,
the manure will have turned to sweet-stuelling fitable humus.

As we sat in the noonday sun dutifuilly sceoping 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 bacteria and other microhes
of various chemical elements—principally the nitrogen, sulfur,
carbon, and oxygen on which plants are nourished. Nitrogen is of
paramount importance to life on earth. It’s an essential constitu-
ent of nuclefc acids and amino acids, the building blocks of both
proteins and enzymes, the source of sap and blood. But, although
it is abundant in the air above every acre of land, it cannoct be
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tapped by most plants without the ald of microbes. Hence the
symbiotic relation, heneficial to both plant and microbe. which
must have developed many milllons or billions of years in the

ast.”

i “Did you know,” asked one of Courtniey’s neighbors, Will Chapin,
who had joined us to help with the horns, “that more microor-
ganisms germinate fn haif a cup of fertile earth than there are
humans on the planet, and that a hundred thousand or more of
them flourish on every square inch of human skin?” He paused
to let the weight of his figures make their impression, then added;
“The combined weight of all the microbial cells on earth is twenty-
five thmes that of its animal life; every acre of well-cultivated land
contains up to half a ton of thriving microorganisms, not to men-
tion up to a ton of earthworms, which can dally excrete a ton of
humic castings.”

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

“But producing humus,” interjected our host, ralsing his spoon
for emphasis, “is 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. That, in
essence, is what Steiner's book on agriculture is really all about.”

As we rested from our Augean efforts, Courtney's wife, Liz, a
cheerful and attractive teacher of dramatic arts, announced a
break for lunch. During the course of it, Courtney described 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-
trarily 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 emportum, were to be buried in the ground for the
winter, during which time our host assured us that cosmic and
telluric influences, called by Steiner formative forces, would trans-
form or even transmute the manure to a dark, earthy, and odor-
less substance, a third of a cup of which, stirred into three gal-
lons of rain-water, in extremely dilute, literally homeopathic,
amounts, would be capable of revivifying an entire acre of dying
land.

The rest of the preparations, as Courtney described them, BD
501 to 508, sounded arcane enough to have been added to the
“eye of newt, toe of frog, finger of a birthi-strangled babe” stirred
into a potentizing cauldron by the witches In Macbeth to ensnare
the Thane of Cawdor. BD 501, perhaps the least exotic, is simply
quartz crystal ground to a fine powder. It too is buried in a cow
horn, but thraoughout 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 Steinerans, s to “enhance light metabolism in
the plant, stimulating photosynthesis and the formation of chlo-
rophyll.” It is intended to influence the color, aroma, flavor, and
keeping gualities of crops.

The next five preparations—502 to 507—were explained as be-
ing designed strictly to be inserted into a compost pite to help
maicroorganisms transform it quickly into fertile humus, some-
how drawing on what Steiner calls etheric formative forces. 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 killed buck deer. The bladder, ob-
tained from a hunter, is blown up like a balloon and allowed to
dry before being stuffed. BD 506 is the flower of dandelion to be
inserted into a cow’s mesentery—that tenuous membrane which
surrounds the animal's internal organs. It is essential, or so our
host insisted, that the dandelion be placed in the nner side of the
mesentery. Reversed, it is inclined to putrefy. Bladder and me-
sentery, suitably stuffed, spend the winter buried beneath the
soll, there to be worked on by the mysterious forces of the cos-
mos, which Steiner describes as pullulating with life beneath the
snowy frozen soil of winter.

BD 503, the flower of camomile, 1s stuffed into a bovine intes-
tine, as with sausage meat—"a charming operation” according to
Steiner—and must be buried all winter in a sunny spot where the
anow will remain over it for long stretches at a time.

The stinging nettle, annoying in the field, turns out to be a
boon to its neighbors, according to Steiner, as a great enlivener of
the soil, stimutating its health and helping to provide plants with
the individual components of nutrition they most need. As prepa-
ration 504, it {s 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
assoclation with the planet Venus—strange astrological notions
later to be validated scientifically by a variety of supporting sources.

BD 508 is 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
18 to be irrigated with rain water to acquire a coating of slime.

Last of the compost inoculants, 507, is also the stmplest, being
merely the julce of valerian blossoms, a wild plant that grows
abundantly in the northeast United States, especially in Massa-
chusetts,
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Finally there is Stelner’s preparation 508, which does not go
into the compost. It 1s comrnon or garden horsetail, Equisetum
arvense, 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 cur cre-
dulity, relented and informed us it was time to bury the horns, a
performance he wished to carry out while the sun was still up,
before the ground began to freeze.

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

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

As Courtney leveled the fresh soll on the pile, he fortuttousty
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 Chiapin burying some 850 cow horns filled with cow manure,
They will stay below the ground frora shortly after the Winter solstice until St. John's
Day or Midsummer Day &June 24} the foliowing 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 in terms to satisfy the orthodox.’

Back on the hill by the house site, in a root cellar dug into the
earth, walled with stone and roofed with cement, our host opened
deep bins {o show 11s by the light of a lantern the various Steinerian
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 farming made
it easler to understand why early blodynamic farmers had cho-
sen to do their stuff on the g.t. But it was a challenge to us to find
out if and how such homeopathic wizardry might actually work
In practice to effect, as claimed, a revolutionary approach to mod-
ern agriculture,

To show us his own quiet method of performing this apparent
magic. Lee McWhorter invited us to his herb farm in the
Shenandoah Valley, strangety named La Dama Maya, in honor,
as he explained it. of a Californian biodynarmic flower girl he had
met and married in Mexico, motivated, he belleves, by some
metempsychotic Mexique past,

* The essence of homeopathy—generally described as a system of medical prac-

Hee that treats a cifsease by administering mimuste doses ol a remedy that would i

a healthy person produce the symptoms being treated—is that the smaller the

;flmount of matter the more powerful the foree exerted, as if power were a prisoner
matter. .
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PULSE OF LIFE

One gray day between Christmas and New
Year's we set off across the Blue Ridge Mountains to the McWhorter
farm in the Shenandoah Valley. Qur objective was ta learn to
make regular blodynamic compost and its homeopathic substi-
tute known as "barrel compost.”

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

And so began the lesson in how to brew the prime and most

‘important ingredient in blodynamic farming: Steiner's prepara-

tiont 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, bubbling
“chaos,” followed by another swirling vortex.

“I use this speclal 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 voriex was the rhythm of life, that a lot of seeds have the
shape of a vortex. This particular motion seems to energize the
water.”

He was sitting on a milk stool, silhouetted against a backdrop
of snowflakes falling gently beyond the greenhouse door. I stir it
less than a minute one way before reversing, When I get the rhythm
1 just sit and contemplate what 1 am doing. The important thing
is to put your thoughts and determination into what you are do-
ing. Steiner says you should put your very life into it, so that
what comes back out of the earth is a reflection of your own effort
and spirit. The foundation of Steiner's thought is that all aspects
of the physical world are permeated and guided by the spiritual.
He believed that the sofl, 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 tuming 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 McWhorter creating the vortex to suck cosmic and p]anetarv forees into three
gallons of water to create BD 500.
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forces in from the air, from the cosmos, Those are life-giving forces,
not death-dealing. Somehow they're there: kinetic, potential.”

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

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

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

“Steiner,” sald 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 contatns all the elements that become clay after dissolution.

Its advantages, Lee explained, are that it can be prepared at
any time. It needs less incubation than regular biodynamic com-
post to be complete, perhaps two months instead of six, and is
not only powerful as a fertilizer but is sald to put the earth in a
state of defense against the pernictous intruston of radioactivity,
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especially against the fatal fixation of strontinm-90/2 in the bones.
Eggshells, he said, add to the soil the element of calcium, and
plants grown in high-calcium soils have less radioactlvity, espe-
clally in Europe. Suitably stirred, for a good hour, the mixture of
cow dung and additives is placed in a barrel-open top and bot-
tom—which has been buried in the earth to its waist. then banked
with earth to within an inch of its top, there to spend the winter.

“A barrel of this compost, when fermented,” 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 regenerattve
effect on the soll 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 cornpost. If you have a lot of acreage you can't possibly
make enough actual compost, let alone spread it: it might take
tons and tons. But an ounce—or 100 grams—of this barrel com-
post stirred into water and stimulated by the forces freed through
the compost, can generate a billion microbes in each teaspoon of
soil, You get an idea of what's happening if you realize that each
and every one of those microbes has a mouth and is eating debris
on the ground, then laying down its corpse as organic residue,
often in a matter of minutes. Pretty soon your flelds 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. 1t’s like flies: they only come
if there's dirt. Ditto with the microorganisms: they only prolifer-
ate if the forces are there. And the preps mediate the forces.”

As soon as he'd finished stirring 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
liquid 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 autamn spray. In Steiner's day, before they invented the
backpack sprayer, they used a pail and a big brush to swish the
stuff onto the ground. Maureen still likes to do it that way, and tt
works just as well.”

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

“We gspray in the autumn after everything is clear,” said Lee;
“when the earth is still exhaling, before the ground freezes, I'want
to get the farm sprayed so that when the earth breathes in again
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in the spring it will breathe all these forces back into the earth.
Then things will come back to life. Normally we wouldn’t spray in
the middle of the day, like this. I'd do it early in the morning,. But
with so lttle sun, the stuff's 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 giving them a
better keeping quality. Qur customers all remark about the beauty
and power of cur 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 ailsles between his rows of herbs pumping
a fine mist into the air. "After many vears of careful research,” he
wernt on, “the Blo-Dynamic Assoctation of America In Kimberton
Hills, Pennsylvamia, produced a calendar which shows specific
days (and hours) fudged 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 fruit 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 roois can dig rght in. The place I've noticed it
most is with broecali 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. Everyone knows that apples are pruned and cow horns
sheared when the moon is waning, lest the moon's powerful tide-
ralsing 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: “The mechanics may appear com-
plex, but the premise Is simple. This planet, and everything on it,
is an integral part of both the solar system and the cosmos: every
last biade of grass is affected by the whole. With his clairvoyant
vision, Steiner could describe the formative forces as they oper-
ate in cycles.”

“What about the 501?" we asked.

“Aht” 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 sects of leaves and are starting to grow, then we spray with
the silica 501. A gram of ground-up quariz crystal mixed into
three gallons of water, stirred for twenty minutes clockwise, then
counter-clockwise, just as with the 500, makes a potentized lig-
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 chiorophyll. I know that it influences color, aroma,
and the keeping quatities 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 seme fluid in
the tank. “Now I'll show you how to make a biodynamic compost
plle.” 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 1
spray with the barrel compost. But I like to put a handful of the
regular biodynamic compost in the hole when 1 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, right here and now,
and we'll inoculate it.”

Picking what he considered a suitable spot for the pile, Lee
cleaned off an area three by four feet to reveal the bare earth.
“The 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.”

‘With a wheelharrow 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,” 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 I don't have any,
and with this soll it'll do just as well without.”

Lee dug up some thistles, followed by some green weeds that
were alive and doing well, “This 1s white yarrow,” he said, tearing
it up by the roots and waving it in the air. "It grows wild lke a
weed. But 've got it planted around here; we harvest it in the
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spring, especially for Hugh. It's one of the ‘preps’ that goes Into a
stag bladder. And we use it in our herbs. It's a good expectorant
to get rid of phlegm, and it's also a diathoretic to make you sweat,
Growing medicinal herbs is 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, frlable -

material he produced from it, sweet-smelling and earthy, crawi-
ing with earthworms. Next to it was a second plie in the process
of biodegrading; he figured it would be ready in a couple of months.
The third pile, exuding fragments of orange peel and egg shell,
was clearly being built up from kdtchen residue,

“I've got other small piles of compost like this ail 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 bulld-
ing. “A little of this older stuff will act as a starter in the newer
pile. But the real starters are the Steinerian preps, the ones Pfeiffer
kept talking about but tried to keep restricted. I'm going to insert
them as soon as the plle is about four feet high and has a skin.”

By skin, Lee meant a layer of straw and earth to insulate the
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A shavelful of compost Inoculated with six biodynamic preparations. It has turned into
humus alive with earthworms, the basts for biodynamic farming and gardening.
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pile from the fiercer elements, but not the quickening rain. This
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, ahout 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 guarter-ounce vial
into his backpack sprayer which still contained the remnants of
the mixture of barrel compost and 500. This he sprayed over the
whole pile in a fine drizzle,

“The compost has to be damp,” he explained, waving the nozzle,
“or it won't heat up. But it mustn't be too wet, or the aerobic
microbes won't have enough air to breathe:; fermentation won't
take place, and the compost will rot instead of biodegrading,”

He looked up with a satisfled grin. “Come back in the spring
and you'll see a lovely pile of degraded compost, ready to give life
to the soil. This 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 trillions of cooperative
microorganisms.”

“Who else,” we asked, “is farming this way in America?”

“Ahaal” 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! I know there are lots in the
Daiotas and in Ontario. As for the rest, I'd like to know myself.”




Chapter 3

MOONSHINE

Thirty miles west of Philadelphia, in the
low-lying hills ol Kimberton, the first biodynamic farm in America,
Camphill Village, came into being in the late 1930s, dedicated to
an ecological, nonsynthetic, sustainable agriculture. On a thou-
sand acres of what might be the rolling downs of Surrey, Alarik
Myrin, president of the Sun Oil Company, first gave sanctuary to
Steiner's early follower, Ehrenfried Pfeiffer, an anti-Nazi biochemist
and pragmatic farmer, who fled the Nazi millennium to bring his
master’'s agricultural message to America.

The old mansion house, overlooking a sprawling 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 cherished 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 biodynamic products are sold, including delicious
home-baked bread and remarkably tasty vegetables.

Of the Bio-Dynamic Association, not a sign. A wild goose chase,
we wondered, forewarned that the practitioners were wary of pub-
licity? Then we met in the wood-paneled, picture-windowed
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coffeeshop a guiet, outgoing young man in his thirties, Roderick
shouldice, recently appointed administrator of the association.
He explained that the original biodynamic acreage had been di-
vided by Myrin at his death into two farms, side by side, both
biodynamically run. One was for the handicapped group, where
visiting students could also learn the biodynamic method. The
other, adjacent, of five hundred acres, is run as a dairy farm to
nourish the students of the Steinerian 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 Pfeiffer in the early 1940s on the strip-cultivated slopes to
help avoid erosion,are still bearing fruit: apple trees and pear

In a well-designed root cellar built by Pfeiffer 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, their 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 Maria
Thun's barrel compost, but has enough cows of its own to regu-
larly spread the real thing on all its acres from a series of fifty-
foot-long compost heaps inoculated with the preps. Rod does this
himself, injecting piles that have been front-loaded into wind-
rows by two professional biodynamic farmers who oversee the
land and care for the livestock. Swiss and Hereford cows, pigs.
sheep, goats, chickens, pigeons, all produce biodynamic manure
for blodynamic 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-
eign or chemical elements.

To stir the 500, which is made right 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-galion
barrel. The system allows Rod to stir ninety-five gallons at a time,
with little exertion, being relieved of the suspended weight of the
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Underground vault created by the Myrins in 1942 to house the various Steiner preps in
earthenware pots surrounded by peat moss,

pole. The resulting 500 is easily poured by gravity into a sprayer
hooked to a tractor, which can spray five gallons onto each of
nineteen acres. The entire farm is fertilized with blodynamic com-
post from the windrows, lightly turned into the topsoil in the
spring, and regularly stimulated by the cosmic forces released
through the spraying of 500 and 501.

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

Every twenty-four hours, sun, moon, planets, and stars, as
observed by these stargazers, have a strong and pronounced ef-
fect upon the growth of plants. Planting and harvesting at Camphill
Village Farm are done as strictly as possible in conjunction with
the Kimberton Hills Calendar, whose editor, Sherry 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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ing 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-

traverses the entire circle of the zodiac, spending a month in
each constellation. The moon, in its monthly cycle, spends only
about three days in each. Apart from its obvious waxing and wan-
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 Steinerians to affect both plants and planet. The moon's
elliptical orbit brings it at times nearer and at times farther from
the earth, creating an harmonic effect comparable to the earth's
drawing nearer to and farther from the sun in summer and win-
ter. When the moon reaches its nearest point, or perigee, and a
“winter” moon is evoked, the plants’ relation to the sun, accord-
ing to biodynamic farmers, is hindered in that seeds put down at
the moon's perigee produce plants that tend to be vulnerable to
fungus diseases and pests.

European biodynamic moon watchers such as compost devel-
oper Maria Thun, point out that with the ascending moon, plant
forces and saps flow upwards more strongly to fill the plant with
vitality. But, when the moon has reached its highest point and
begins to go down again, the plant, they say, orients itself toward
the root, a time more favorable for transplanting because it en-
ables the plant quickly to form rootlets with which to anchor it-
self. As the sap flow weakens, it is also a suitable time for prun-
ing trees or clipping hedges. When the moon runs low on the
horizon, 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.

Biodynamicists point out that the forces streaming continually
from the direction of the constellations are “focused” by the moon
and are able through its power to become directly effective in
plant 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 especially favorable for leaf or fruit
vegetables, Rod explained that at Kimberton Hills they sow cab-
bage seeds on a leaf day and wait for a 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-
dynamicists try to encourage the root growth of carrots, beets,
turnips, and potatoes; the leaf growth of lettuce, spinach, and
grass; the blossoms of their favorite flowering plants; and the
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fruit and seed formation of such crops as wheat, corn, tomatoes,
peans, and squash. Steinerians point out that the moon itself,
acting not only as a reflecting mechanism, but, of its own power,
works on the earth through the element of water, available to
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One month in the Kimberton Calendar, originated by Maria Thun in Germany, showing
planetary days and exactly which part of what day to plant or harvest root, leafl, fruit,
and flowers.

plants either through rain or irrigation, 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 Steiner noted that the lcy crystals that form in winter on
the panes of windows are different in a flower shop from those
appearing on the windows of a butcher shop, he suggested to
Pfeiffer and to another of his early followers, Lily Kolisko, that
they experiment in the lab with the formation of crystals as a
nmieans of demonstrating what he called his “formative forces” in
nature. To satisfy Stelner’s desire to demonstrate what lies “be-
yond the vell of matter,” Pfeiffer developed a system known as
chromatography in which various solutions of mineral salts, im-
bibed by rounds of paper, were made to reveal the differing pat-
terns left by forces at work in soil and plant life. With a similar
method, known as “capillary dynameolysis,” Kolisko went further,
valldating not only Steiner's but Paracelsus’s dictum that each
planet is linked to a metal on which it has a special effect, varying
with the motions of that planet. With her method Kolisko was
able to explain such mysteries as why highly refined metal ob-
jects such as ball bearings can turn out badly if manufactured at
an inappropriate planetary phase. The same subtle forces she
found to be at work in the living cells of plants, affecting both
1 their growth from seed and the quality of fruit and vegetable, and
” even such odd facts as that lumber, to be lasting, must be cut in

the appropriate moon phase.!
Rod told us how Kimberton Hills student farmers are trained
|. in the observation of color, movement, and the gradual transfor-
‘l mations of nature. By these means they are able to recognize
) what they call the “plant being” that lives and unfolds through all
i the forms from seed to root to leaf, and back to sced 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
it 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 environment. By performing normal agricultural prac-
!‘5 tices such as seedsowing, transplanting, cultivating, and har-
vesting at times when the appropriate element is working strongly
from the cosmos, they have shown that one can enhance the size,
*~. form, flavor, and storage quality of crops.

‘ It has been shown that plants react strongly te changes in the
i weather by rushing sap to their roots in antcipation of a coming
storm. This enables them to send sugar back up to leaves and
boughs when things have gquieted, and so repatr any damage by
the storm. The mystery remains as to how the plants can tell that

planets and moon on germination of seeds and the growth of piants were carrled
atit over a period of thirty years by Lily Koliska

‘ ‘The: many painstaking experiements to validate the actual effect of stars, sun,
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a storm Is coming, but an empirical test is easlly made from the
sugar content of a plant just before, during, and after any storm.

Taking a leaf from Steiner and his occult masters, Kimberton
farmers are aware, as Rod explained, that the four parts of the

t correspond to the four classic elements of nature: earth,
water, air, and fire. Clearly, they say, the root of a plant is con-
centrated in the element of earth, the green vegetative parts are
linked to the flow of moisture, the flower opens into the airy ele-
ment, and the fruit is slowly ripened by the warmth of the sun,
which seals the seed.

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

And just as the rise in traffic accidents occurring on node days
has been conflrmed statistically, so have the effects of the moon
on cattle-breeding been established by Stelnerian farmers over
the years. If a bull is taken to the cow on a node day, either the
cow remains barren or, worse, the calf is born with undesirable
characteristics. Experience has shown that when planets enter
Into opposition at 180 degrees, be it with the sun or with one
another, the life forces of the plant are increasingly intensified,
beginning several days before the actual event. Steinerlans claim
that the forces of both opposing planets, influenced by the im-
pulses from their respective zodiacal constellations, interpenetrate,
fructifying and augmenting one another in their effect upon the
earth. The moon's effect, says Maria Thun, can sometimes be
enhanced through oppositions, but on other occasions be dimin-
ished.

All of this lore, which echoes ancient astrological knowledge—
as Rod admitted—is actually the result of many, many years of
careful laboratory experiments, with strictly scientific methodol-
ogy carried out by devoted followers of the Steinerian vision. When
Maria Thun first began her studies of the rhythmic cycles of the
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this basis, Thun was careful to be correct, not only geometrically,
and theoretically, but actually. To sow seeds by the wrong moon-
shine, without paying 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.

Zodiac Sign Influences

Taurus
Earth Virgo infiuences development of
Capridorh roots
Pisces
Water Cancer influences development of
- : ieaves
Scorpio PRVS
I
| : Gemin|
‘ Light Libra influences development of
" 5
| Aquarius flawers
Aries

Warmth | influences development of

f )
Sagittarius ruit {seed)

Chart showing influences on the growth of plarits attributed by biodynamic farmers and
| gardeners to zodiacal signs and their respective elements.

moon, she was unaware that her Kassel vegetable garden was
near the center of a ring of hills, each connected since ancient
Celtic and Druidic times with a different zodiacal sign. But she
soon found that the anclent history of these “mystery centers,”
enabled her to interface the effects of moon, sun, and planets,
enclosed as they are within the twelve zodiacal constellations,
various sections of which are visible at night at different times of
year. The result was the creation of a calendar, the Biodynamic
Sowing Chart, incorporating all the data of the three moon
rhythms, the planetary positions, and the zodiacal signs, by which
the members of such communities as Kimberton can plant and
harvest their superior products. By creating her sowing chart on




Chapter 4

GOLDEN GARBAGE

In the peaceful woodlands of southern New
York, just west of the Hudson River, a sprightly lady in her eight-
ies, Margrit 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 1s Pfeiffer's laboratory
at Threefold Farm. All in diminutive storybook form, it contains
the equipment for the manufacture of the Pfeiffer starter: alembics,
retorts, microscopes, heating and cooling contatners, great mix-
Ing vats, specially designed, and a line of refrigerators 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 émigré from Hitler's Germany, Margrit Selke continues
to produce Pfeiffer’s starter, still in demand by those determined
enough to request it. On the day we vislted, a thousand units lay
in plastic bags in a box half the size of a footlocker, ready to be
shipped to Saudl Arabia, and another thousand were ready for
Dubai, each parcel designed to revivify a thousand acres of bar-
ren land. For the more volatile market in this country, Ms, Selke
contnues to keep the strains alive, along with cherished memo-
ries of their developer.

Pfeiffer was barely twenty when he first met Steiner at Dornach
just outside Basel, Switzerland, In 1919. Thie master, then in his
fifties, quick to see the young man's talent, turned his interests
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Margrit Selke in her lab at Threefold Farm, N.Y.

from electronics and physical chemistry toward what he econsid-
ered the more 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 Dornach, in-
tent upon following Steiner's lead not only into anthroposophy,
but into his newly expressed theories about the vital state of ag-
riculture. Just before his death, Steiner had made the same re-
quest of Pfeiffer he had made of Kolisko, that he search for some
chemical agent that would reveal the formative forces in biologi-
cal substances. Spurred by this need to show, by sirictly ortho-
dox scientific methods, the existence of whatever it might be in
living matter that differentiates it from the inorganic, Pfetffer in-
vestigated a great number of chemicals, finally settling on copper
chloride as the most suitable agent. With it Pfeiffer was able to
develop a method stmilar to Kolisko's to analyze biclogical sub-
stances which came to be known as diagnostic crystallization,

To test the effectiveness of Steiner's preps, Pfeiffer carried out
a series of experiments by placing chopped potatoes in thin dilu-
Hons 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
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Pleiffer claimed that in the last half century, since the advent
of one-sided fertillzation, and of insectlcides, huemanity all over
the world had been receiving increasingly deficlent prarein in food,
and. that there was nothing normal anymore in what was being
grown. But by camparable testing of chemically-grown wheat seeds
and blodvnarnic wheat seeds. Pietffer showed that, on the sev-
enth day after sprouting, hlodvnamic seeds contained 42 percent
proteln compared with 23 percent for chemically-grown seeds.
Harvested fn the summmmer, the blodvnamic wheat had an almost
gloss-like grain, and 12 to 18 percent protein compared 1o 10-11
percent for chemically-growm wheat, which lead Pletffer to remark
that with such putrtlous wheat one could almost avold eating
meat.

Subjected to 100 degrees of heat for half an hour. the biody
namic kernels still sprouted, whereas ariificially lertilized ker
niels were dead.

Other experiments were made i fields where parcels of land
side by side were repeatedly culilvated in the same way. planted
with ihe same crops, but fertillzed differently to dernonswate the
ditference.

From 1926 to 1938 Pfelffer also ran several farns in Holland.
totaling elght hundred acres. complete with their own Qour mill
and bakery for making specially wholesome bread. which ted a
total of seven hundred families. Blodynamically- produced veg-
etables, distributed under the Demeter brand—named for the
Greek goddeas of agrculture — st first avoided by outsiders as tao
expensive. were soon forced back onta their tables by children
who refused to eat any other kind of vegetable put befgre thent

For fear ol startling Americans, Pleilfer's first book published
inn the Unlted States. Bio-Dynamic Farming and Garderling. s0
bowdlerized Stetner it avoided affending anyone squearnisi abaut
metapliysics, and could thus peratst, without causing the slight-
ast regction, as the guiding light for a few hearty souls. There was
no menton of burled cow horns, stag bladders, or the shirny skulls
of anfmals. The preps were politely described as generic concoc-
tluns of herba.

While Waorld War Il raged on In Europe, Plelffer was cstablish-
ing his hona ldes in America by cbtalning an henorury degree 1n
mydicine from the Hahnerman Medical College in Philadelphta—
at one time almost wholly devored to homeopathy—in recognition
ol hia remarkable blolagical research with the use of ervstalliza
tions. Using a single drop of a sick pauent’s blood he made it
possible to diagnose many forms of disease, including cancer,

By 1944, as an American citizen, after & failing out with his
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patron at Kimberton Hills, Pletfier moved to a 285-acre farm of
his own in Spring Valley, N.Y. which he operated biodvnamicaliy.
But the land was stony and sterile, the cattle rddled with the
dreaded Bang's disease, and only Pfeiffer's cheerful determina-
Yoz, along with his applied sclentifically made composts, enabled
him within two years to restore the land, feed the gran grown
fromn it to his cattle, and cure them without medication: “They
cured themsehves,” was Plellfer's amiling explanation. ~We sim-
ply provided nutrition and care "

Greatly preoccupled with the general condition of solls in
America, PletTer found a third of the United States on the wav to
becoming useless {rom eroston amd bad agricultural prm:tlces;. In
the Middle West. dust storms were moving eastward at the rate of
forty miles o yrar, Because of unbaianced overgrazing. and a greedy
tliage of the soil. with no care given to protect i, the sod was
gradually being loosened and the protective soil coveriug wafted
Into the atmoesphere by drought and wind. A biulng,inaﬂ}; benefl-
cial form of the balanced, diversiled farm, with heavy legume
Plantings. meadows. and green manuring, was being given up in
favor of a one-sided monoculture, Between 1935 and 1938 some
80 percent of thie settlers of the Great Plains abandoned their
farms, tragically described by Steinbeck in The Grapes of Wrath,

To make things grow on a plece of sotl, Pletifer pointed out, was
et necessarily farming: it could be destroving the earth’s fertil-
ity. A culttvated field. he insisted. was a Hving organism, a lving
entity In the totality of its processes. “A well-tended fietd does not
have an unltmited capacity for inereased producthity, especially
Dot one directly proportional to the amount of fertlizer appHed,
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An increase n production may be E,bm,fncd. but the sall, as an
to pleces.
ﬂ%;t;uﬂmhédm;ﬁ;m%r that solls intensely treated with
chemical fertilizer or archards spraved for a long tirne with chemi
cals no lenger have any tolegical activity, They begin to dle. Alsa,
vinevards treated for years with eapper and lime solutions be:
come devold of earthworms, losing their capacity for crearng
humus,

Stromg doses of chemieal fertilizers, said Plelffer. especially those
containing sciuble salts like potassium or ammoniumn sulfate. or
highly corresive substances such as nitro phospliates. or poi-
sonous spravs, HKe arsenic and lead preparations, injure and
destroy the microorganic world. And he was qilick to pokni put
that every measure that disturbs Lfe 1n the soll and drives away
the earthworms and hacteria, renders the sofl more lHfeless and
less capahle of suppariing plamt We; the only healthy alternative,
he advocated. was Steiner's bladynamic compast,

Burt opposition 1o methods that smacked of witchcraft was still
too virulent in horth America:; amndd the strain of a constant siy
teen-hour day divided between sclence and farming was oo great
for Plelffer’s weakl constitution. From congenital dlabetes and
advanced tuberculnsis he collapsed and was confined to a sanl
tarium lor 4 year. An indefatigable researcher, Ffetffer took the
blow as an omen 10 change his approach. Out of bed. he headed
for the sanitarium’s bacterlologleal laboratory to study under the
micrascope the very tubercular bacteria that had been gnawing
at his lungs, particnlarly fascinated by the way specimens from
digestive gracts break down and «igest waste materlal—all of which
gave tiim food for thaught. Already at Dornach, Steiner had sug
geated he search tor a method of transforiming vaster quantities
of organic matter into fertilizing compost. T Plelffer s meant
{denilfving and isolating the individual stralns of bacteria that
could digest and transform the varous Ingrodients in an endre
city duemp,

Suffictently recovered, Pleiffer founded his Biochernical Research
Laboratory at Threcfold Farm. in a Steinerian center orgamized fn
the 19205 by a disciple of anthropasophy who was happy to affer
Pfelffer ibie opportunity for developing Steinerian notions.

With the help of Margrit Selke. Pleiffer patiently seught out and
isclated the various strains of bacteda which, rendered dormant
and added ty Steiner's tradidonal biochmamic preparations, he
predicted would produce a bacterial starter 5o vital it would be
called “ble-dynamite,” capable of transforming vast amounts of
city garbage and slaughterhouse refuse inta valuable organic fer-
tlfzer at competilive prices that wonld lead to the demise of chemni-
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cals.

It 15 said that Pielffer was alsoled 1o this development of Steiner's
original preps because he foungd it difficult to convinee American
farmers of the validity of hayving ta potentize the various inprecli-
ents by stirring for an howr, let glone bury cow horns, oak bark,
or skulls, in his starter he maintained the preps were already
correctly potentized by stirring. Only a select group of dedicated
bodynamic enthusiasts continued, unosientatioushy, to use the
original preps, stuffing and stirrng as Steiner had recommended,
white Pfeiffer launched into the large-scale wholesale reduction
of ity refuse.

By 1530 he had approached Tony Dalelng, president of an Oak-
land, California garbage-collecting outfll, arul offered to transiate
mito fenitizing humus as much as posaibie of the four hundred
tens a day of garbage collected by Daleino's trucks from the eity
of Oakland. Te drive home 10 Daleino the folly of the present sys:
tern of handling refuse and the advantages of his offer, Pfeilfer
expiained how it costs Americans. as taxpavers. billlons of dnl-
lars a vear to cart away as garbage precious minerals and organic
material taken out of the soll in the form of fond, while 1t was
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costing farmers some

back into the ground.
For funds to construct a factory to process this matertal, Pfeiffer

convinced the owner of a wastepaper business in Buffalo, New

Richard Stovroff, by offering him as a carrot the separated
:r(:::'epaper t(i fecycle. Seven stockholders, mainly paper proces-
sors who saw in the garbage the promise of reusable pulp, were
persuaded to spend a total of $150,000 to start the Comco Com-

any.
P S}{orﬂy thereafter a small slate-gray building arose on a penin-
suia on the edge of San Francisco Bay. In it a hundred tons a day
of wilted refuse was fed onto conveyer belts, to come out as com-

post inoculated with the Pfelffer starter.

$7 billion a year to put chemical fertilizers

Dr. Plellfer's first municipal composting plant in O.

ax

akland, California, 1950-52.

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

Action of the bacteria was immediate, Within two to four days
they could muitiply 300 million times, with metabolic action so
intense the mixture heated up to more than 150 degrees as vari-
ous strains of furiously procreating bacteria decomposed and di-
gested the garbage. producing enzymes to speed up the digestive
process and make possible chemical changes—a weird spectacle

t the San Francisco landscape as the mountainous piles
actually cocked. throwing off dense clouds of steam.

In less than a week, with decomposition completed, the piles
would shrink and cool. As Pfeiffer explained the process: “During
the digestive period, food-building bacteria have begun to grow.
Their function, as in the life 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 bacterial life, Pfeiffer explained, is present in virgin sotl;
but in the garbage compost the concentration is several hundred
times greater. “After the first week of violent decomposition, the
garbage has ceased to be rotting material 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-
les 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 bacteria directly from a helicopter over several thousand
acres of its own farmland.

Vegetables grown with the converted garbage were found to
welgh 25 percent more than those grown with conventional fertil-
izers, and had as much as three Himes more vitamin A, Grain
showed a consistently higher protein content. Laboratory experi-
ments showed that Pfeiffer's mixture could restore even sterile
sand to vigorous fertility, eventually transforming desert into rich
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 topsot! and reverse the trend
towards a continental dust bowl. “If all the U.S. garbage were
processed each year,” sald Pfeiffer, "we would have about thirty
million tons of compost, enough to fertilize ten milllon acres of
land. Garbage dumps would just about disappear.”

The head of the Oakland Sanitation Pepartment, Walter F,
Gibson, called the plant “a boon to any municipality ....Economi-
cally sound, it can be operated in any area.” The Oakland Tribune
chided San Francisco for not getting a compost plant, comment-
ing: “California does have its backward cities!” Lady Eve Balfour,
organizing secretary of the Soil Assoctation Ltd. of Britain, climb-
ing gingerly around the hillocks of garbage. singled out the Comco
plant as the high spot in her U.S. tour.

But Pfeiffer had bitten off more than either he or the phalanxes
of his microbes could chew. Concerted opposition by the produc-
ers of chemical fertilizers, worried about losing business, was too
fough to digest. Within two years the Qakland Comeco company
had closed its facilities for good.

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

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

Back in his lab at Threefold Farm, gravely disappointed but
unflinching, 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 thelr
vast assets and financial control of agricuitural colleges, newspa-
pers, magazines, and publishing houses.

By 1961 Pfeiffer had succumbed, ostenstbly to tuberculosts,
leaving Margrit Seltke to carry on alone.

In her good witch A-frame lab, she reminisced about the high-
lights of her hero's life. Doc, as his co-workers liked to call him,
was always ready, she told us, to help with his knowledge of bio-
dynamics, and would devote as much care to a small backyard
garden as to a several-hundred-acre farm, giving instant advice
from his cornucopia of experience. Shown a garden with a very
high toxic iron content, he would prescribe the Steinerian rem-
edy of planting stinging nettles around the entire perimeter, with
the result that the next sofl reading would show a 40 percent
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decline in iron, and stay that way, For an infestation of pea aphids
he would suggest, equally successfully, a tincture of green soap.
dituted 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, Pfeiffer
recommended young turkeys “because they clean up insects with-
out disturbing growing plants, and talk to each other all the tame
in the sweetest volces, a joy to hear!”

Biodynamicist Helen Philbrick, author of a charming book on
companion plants, recounts how Pieiffer cured for her a peach
tree that had suffered an injury to its trunk and developed a large
decayed area, which, no matter how carefully pruned and exca-
vated, continued to languish, Pfeiffer, she says, looked closely at
the tree, up and down, all around, studied the solil, 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: “The trouble with your peach tree is that row of fence posts
over there.”

He must, says Helen, have read disbelief in our faces, followed
by our immediate question: “What could fence posts up there
have to do with a tree down here?”

With his accustomed patience, and with no suggestion that
anyone else’s knowledge of biology might be disgracefully limited,
Pfelffer quietly explained: “The fence posts are hosts {o white shelf
fungus which you can plainly see. The function of shelf fungus is
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 will 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 Pfetffer'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 his prescriptions, he began to water
them down and falled to talk openly of what BD preps were actu-
ally made. Farmers 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 spirit that shone among the hills of Pennsylvanta 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 industricus and indefatigable supporter of
Steinerian biodynamics, keeping the preparations alive for all of
a generation, almost single-handedly.

From the middie of the 1940s when she was first apprenticed
to Pfeiffer at his Spring Valley, New York, farm until she died in
1985—of emphysema brought on by regular milking of elghty 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 itn 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 e came to Pennsylvania to
learn from her the secrets of Steinerian 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 agriculture. De-
spite their efforts, for years BD in Amerlca remained almost to-
tally unknown.

Chapter 5

MICROCOSMOS

Pfetffer’s precccupation with microbes may
have been tess 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 thelr membranes and chew up with chemical action the
seasoned elements from the hard, bare rock of a planet they in-
herited before it could be advertised as earth, laying down their
carcasses to produce a living soil of humus in which the earliest
plants, the lichens, progenitors of the giant forests and the ma-
Jestic redwoods of the West, first established a tenuous toehold.

As Charlie Walters, editor of Acres U.S.A., puts it in his Kansas
drawl: there are more kinds and numbers of minute livestock
hidden in the shallows and depths of an acre of soil than ever
walk the surface of that field. The weight of microorganisms busy
under grassland is far greater than that of all the large mammals,
cows, horses, rabbits, mice, gophers, toads, snakes, birds, grass-
hoppers, spiders, and other types of 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 millon more, and in ancther day to more than
the number of human beings than have ever lived. As computed
by Lynn Margulis and her son Dorion Sagan in their brilllant
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Microcosmos, bacteria, in four days of unlimited growth, could
outnumber all the protons and even all the quarks estimated by

physicists to exist within the entire untverse.
‘That we should be so cavalier about these microorganisms is

fronic, If not tragic; for the human body may be a direct descen-
dent of the first single-celled bacterium to inhabit planet earth
three and half billion years ago. inventor of life's mintaturized
chemical systems, a feat unrivaled in the universe as we know it,
Man’'s body (and woman's}, along with every organ in {t, {s com-
posed of quadrillions of animal cells and a hundred quadrillion of
bacterial cells. The Intestinal tract is lined with vital microbes
that alone enable food to digest. Microbes proliferate throughout
the length of the intestine. And every inch of skin teems with
friendly but unseen creatures by the billion. Though we kiil them
religlously with soap, left alone, they clean the skin as well as any
cream produced by Arden or Weleda.

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

Life, in its basic form of microbes, has been a companion of the
earth from shortly after the planet's inception. And so close is the
vital bond between the environment of earth and the microscopic
organisms thriving upon it, it is virtually impossible for biologists
to give a concise definition of the difference between that which is
living and that which 1s not. or to tell whether microscopic algae,
ancient, ubiquitous, perennial source of life—are truly animal or
plant.

Within the sofl, procreating in high concentrations, bacteria
ensure fertility, recycling the elements through the chemical labo-
ratory that constitutes their bodies, making them available to
plants. Nitrogen and carbon are not alone in requiring the help of
inicrobes before they can be rendered fit for plants. As nitrogen is
converted into nitrate, phosphorus is turned into phosphate, sul-
fur to sulfate, chlorine to chloride, boron to borate, molybdenum
to molybdate, and so on through the elements, thanks to mi-
crobes.

While a minority can subsist on mineral inorganic detritus, or
rock dust, the majority feed on organic compounds, degrading
organic molecules in the soil deposited from plant and animal
tissues, recycling dead cells into mineral substances in a solu-
ton that can readily be reassimilated, 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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t of the microbes die, making up with their bodies half the
of the soil's organic matter; and a staggering number of dead
es are decomposed and consumed by other microbes, in
never-ending cycles. The oxidation of plant tissues being incom-
lete, lignin, tannins, fluvic acid, kerogen, and waxes—which re-
gist the action of the microorganisms—are formed into a humus
t+hat undergoes a slower degradation, conferring to the soil its
philic, water-loving capacity, its colloidal structure, and its
resistance to erosion.

Animal excretory products, such as urea and uric acid, are
transformed by brigades of bacterla working in relays into am-
monia or ammonium salts, which are then converted by other
bacteria inio nitrates.

without the bacteria’s abllity to capture nitrogen direcily from
the air, the earth’s life forrns would long since have died from
nitrogen starvation, Beer, wine, bread, and cheese would not ex-
ist without the intervention of the microbe, which makes of man
as great a scatophage as is the microbe. For alcohol and carbon
dioxide—as in a cooling Spritze—are but the excrement and ex-
haled breath of living microbes.

So varied is microbes’ alchemy they can convert corn-steep 11-
quor—a waste product—into penicillin, or dead cutilefish into
perfume. And they reveal, as shown in Brian J. Ford's highly
readable and informative Microbe Power, an astonishing level of
over-preduction: the B-2 which microbes produce is ten thou-
sand times as much vitamin as they require for their own me-
tabolism.

Coal, limestone, and iron ore, three basic ingredients of an in-
dustrial society, have all been bequeathed to man by microbes. It
is possible that all the comnmercial oil flelds are derived from the
remains of ancient, extinct microbic diatoms. Fossil beds contain
bitions of cubic feet of microbes, one tenth of which was origl-
nally oil. And sulfur is another element we owe largely to bacte-
ra, Texas deposits, which yleld some 90 percent of the world's
sulfur, were converted by bacteria from caleium sulfate, the sub-
stance known as gypsurm or plaster of Paris.

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

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

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

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

And, if microorganisms bulilt the soil, the real tiller and fructifier
of the soil fs not man, but worm. “It may be doubted,” wrote Charles
Darwin, "whether there are many other animals which have played
s0 important a part in the history of the world as have these lowly
organized creatures.” All the vegetable mold of England, Darwin
concluded, passed through, “and will again pass many times
through, the intestinal canals of worms.”

Impaling this frantically wriggling body on a fishhock or slicing
its spread-eagled body on the dissecting table of some retarded,
superannuated high school biology class, may be the closest most
people ever get to an earthworm: unjust, unfair, and unwarranted
retribution against what may be man's most useful ally in his
struggle to survive, considered by Darwin the greatest plowman,
an animal of greater value than the horse, relatively more power -
ful that the African elephant, and more important to man than
even the cow.
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Despite his classic work on the earthworm, The Formation of

le Mould Through the Actlon of Worms with Observations
on thetr Habits, written shortly before his death in 1881, and de-
spite a comprehensive bibliography of research papers on earth-
worms prepared for the Darwin Centenary Sympostum on Earth-
worm Ecology, containing some two thousand references cover-
ing the period 1930 to 1980, prepared by Satchell and Martin in
1881, the earthworm has been grossly neglected and cruelly mis-
treated in the course of modern agriculture practice.

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

It took a French scientist and ecologist, André Voisin, author of
the insightful Soil, Grass and Cancer, to point out that the carth-
worm, and in particular the slippery lubricid, most common in
the United States and Europe, is not only essential to good agri-
culture, but is the very foundation of all civilization. In his Better
Grassland Sward, Voisin traces man'’s civilizations in relation to
the distribution of active earthworms, of which he lists some three
thousand species.

Among the most ancient of terrestrial antmal groups, several
hundred million years old, they come in various colors and sizes:
brown, purple, red, pink, blue, green, and light tan, the smallest
barely an inch long, the largest a ten-foot glant in Australia, though
South African newspapers reported a boa-constrictor-sized mon-
ster twenty feet long, a yard wide through the middle. The most
common Eurcpean and American earthworm, Lumbricus terrestris,
grows barely longer than six inches,

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

As Jerry Minnich points out in The Earthworm Book, other ar-
eas of the earth offered ideal climates and rich soils, but pro-
duced, with the exception of China, no such civilizations. The
Egyptian experience alone, says Minnich, Is strong indication that
a complex civilization cannot develop until the basic agriculturat
needs of its people are met, and that requires the earthworm,

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

Thirty years before the birth of Darwin, as the American colo-
nists were breaking away from the mother country, an English
naturalist, Gilbert White, was writing:

Worms seem to be the great promoters of vegetation, perforat-
ing and loosening the soll, rendering it pervious to rains and
the fibers of plants by drawing straws and stalks of leaves and
twigs into it; and, most of all, by throwing up such infinite
numbers of lumps of earth called worm-casts, which being
their excrement, is a fine manure for grain and grass....The
earth without worms would scon become cold, hard-bound,
and vold of fermentation, and consequently sterile.

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 farmers were not
to trouble the worms for fear of stunting the renowned fertility of
the Nilotic valley's soll.

In the northern part of North America the last Ice Age so stripped
the country bare of earthworms that in very few areas of what is
now the United States were agricultural lands rich enough to
support even moderately large populations of native American
Indians. As Minnich says: "Before European contact, the only
lumbricids native to the United States were some lacy specles of
Bismatus and Eisenia, essentially worthless as soil builders.”

But wedged in the shoes of the colonists’ horses were tiny
lumbricid egg capsules, and in the rootballs of European plants
immigrant earthworms arrived to remedy the situation. In no time
a rich 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 flelds of Canada are all attrib-
uted to the introduction of the earthworm.

By the early part of the twentieth century, says Minnich, New
Zealand soil scientists observed that European lumbricids were
making vigorous inroads into the islands’ previously wormless
solls. 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
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the same species in their Old World habitats. The source of all
this fertility was what the worms excreted in the form of castings,
compost of the highest grade, containing mineral and organic
matter in a soluble form, excellent as both a fertilizer and as a
sofl conditioner,

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

In classical Greek times, Aristotle called the earthworm “the
guts of the sofl,” because it produces particles that are smaller
than when they enter, held together by the intestinal fluid that
Wakes for a finer structured earth. An omnivorous and unfinicky
€ater, the eyeless earthworm ingests whatever appears before it

- In morsels fit for its toothless gums.

Muscularly pumping through the sofl, it ingests not only or-

- 8anic matter but the raw earth ttself, using sand and other min-
.- &ral particles as grinding stones in its gizzard. Mixed in the crop

With digestive chemicals and disintegrator bacteria, the elements
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come out in different combinations, more easily taken up by plants.

Worm castings, neutralized by constant additions of carbonate
of lime from three pairs of calciferous glands near the worm's
gizzard, and finely ground prior to digestion, are five times as rich
in 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 soll from
which they were formed, naturally improving the local pH factor
as armies of earthworms work to keep the soil In balance, neither
too actd nor too alkaline for the growth of plants.

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

Castings, usually deposited in old burrows, or by night crawl-
ers on the surface when they come up to mate or draw leaves into
their burrows, consist of about onte third of the contents of the
worm's intestines, in pellet-like form, and have a third more bac-
terla than the swrrounding soil. Even when ample organic matter
1s avallable, earthworms consume large amounts of soil, and by
mixing the two produce a rich humus, perfect in texture, with
more plant nutrents than in the material from which it was de-
rived. Castings contain a higher percentage of aggregates than is
found in the surrounding sofl—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 sald to produce its own weight in castings each day
it is on the prowl. Henry Hopp of the USDA estimates that one
acre of good agricultural land can produce well over five tons of
castings in 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 in the Nile valley
as many as two hundred tons into a fructifying base.

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

yet, while the soil thus treated holds the required moisture, the
purrows drain superfluous water. Experiments have shown that
soils with earthworms drain from four to ten times faster than
those without. Conversely, in light sandy soils, 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 subseil, loosening it, and threading it with
tunnels, earthworms gradually deepen the topsoil layer. By rip-
ping up fine minerat 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, delivering mineral sub-
stances that would otherwise remain largely unavaitable to most
plants.

Wwith 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. Eisenia foetida, a red manure worm that
inhabits compost heaps, turning animal manure into sweet smell-
ing hurnus, grows to five inches, but cannot Uve without copicus
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-gathering suburbanite human who spends a fortune
to deprive the earthworm of his autumnal fare.

In an orchard, during the three months of autumn, earthworms
can dispose of 90 percent of the fallen leaves, dissolving even
tough material such as stems and roots. Darwin, who reported
seeing burrows plugged with 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 commercial raiser of earthworms even
chose to feed his charges ice cream as a treat on Saturday nights.

More surprising still 1s his report that a German researcher, C.
Merker, writing in the 1940s, astounded fellow sclentists by as-
serting that earthworms have voices, and can actually sing, their
faint sound being "rarely in a solo number, but generally in series
marked by a definite and changing rhythm.” Dr, Merker claimed
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to be able to hear the sounds when within twelve feet of the worms,
sounds produced not by chance but by the dellberate opening
and closing of the earthworms’ mouths, How this could be, when
earthworms have no lungs—breathing through the whoale sur-
face of thelr skin, moistened to dissolve oxygen, which is pumped
through the bloodstream by five sets of double hearts in rings or
segments close to the head—is all the more amazing.

A cleric contemporary of Darwin, complained that earth-
worms are also “much addicted to venery.” In suitable weather,
night crawlers can spend a goodly portion of thelr nocturnal ac-
tivities In the pursuit of sex, even an entire night coupled to a
willing hermaphroditic 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 oppostite 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 cuplike hol-

Mating earthworms. As hermaphrodites, they fertilize each other to produce more
worms to fertilize the soil. From The Amazing Earthivorm by Lilo 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-like ring, which picks up the worm eggs from ovaries and
sperm cells from testes, slipping the ring off the body, to form a
tiny yellow cocoon. Greatly enlarged, it looks Hke a lemon and
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' contains scores of fertilized eggs, which can be found in the soil

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

One of the principal functions of the earthworm is {o consume
available mineral nutrients, and by actions of enzymes in their
digestive tract, render them water soluble, easily absorbable by
the root hairs of plants, to be made available in turn 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 earthworm.

They have long begun with the assumption that earthworms
are just one more facet of the “unsclentifie” cult of organic
gardening and farming, and that this method of growing crops
is antithetical to the "modern” methods of agriculture, inchad-
ing its principles of heavy chemical treatment, menocropping,
and other facets of maximuun-profit agribusiness. The earth-
worm, thus judged guilty by reason of asseciation [with or-
ganic methods), the USDA has leng discouraged serious inves-
tigation into the possible benefits of earthworms in agricul-
ture, and has even gone so far as to denigrate or tgnore the
work of other researchers who have revealed such benefits.
Since the USDA has either conducted or influenced the great
butk of agricultural research in this country during the present
century, its position on any facet of agriculture or horticulture
has broad, far-reaching, and determining effects on both sci-
entific direction and public attitudes...The USDA will sponsor
no significant earthworm research, and its long tradition of
{gnorance 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 serlousness of the situation was recently emphasized by
Marcel B. Bouche, Secretary of the Sofl Zoology Committee of the
International Soclety of Soil Sclence, in his foreword to Dr. KE,
Lee's last word on Earthworms, a book published in 1985 by Aca-
demic Press, which for the first time places them on a world-wide
scale in the economy of nature.

Humanity [writes Bouche) “knows little about its most impor-
tant commensals. We are unaware of the nocturnal, hidden,
subterranean activity of the most important animal biomass
that shares with us the earth’s land surface....Using increas-




48 Secrets of the Soil

ingly powerful physical and chemical methods, we decide to
remode} the landscape, to disturb the soils, to pulverize chemi-
cals, to release fumes and waste water...ignoring the principal
animal that inhabits the environments we alter....if we com-
pare, for example, the significance accorded to ornithology and
the muititude of birdwatchers studylng about one kilogram of
birds per hectare, with 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 kmowl-
edge of ecosystems is fundamentally distorted by our above-
ground, visual perception of nature and our ignorance of life
below-ground.”

Normally healthy and long-lived, earthworms are discouraged
if not kilied outright by many pesticides and most chemical fertil-
izers. Copper sulfate, in concentrations near the surface of the
soll, even in only 260 parts per million, can drastically reduce the
worm population, and any nitrogenous fertilizer will quickly wipe
them out. Nearly all commercial brands contain high levels of
nitrogen in the form of ammonia, which destroys earthworms by
creating intolerably high acidic soil.

Yet the more organic material they receive the faster they pro-
fiferate. And, as they proliferate, so do their symbiotic progeri-
tors, the microorganisms, manufacturers of humus, the basis for
a fertile soil. Steiner's premise was basic: that his blo-dynamic
preps create the ambience for the infusion of the essential cosmic
and tellurlc forces to generate this metabolic miracle.

Chapter 6

MicAacLE DowN UNDER

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

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

Following the Normandy landings, he was so badly injured by
a bomb that his spine was permanently damaged. But somehow
he survived—as if chosen to 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,

49
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X :
Alex Podolinsky in 1986.

and that his real cailing was to work with nature.

His start in agriculture came when a wealthy friend with a small
rundown farm near Powelltown, Victoria, a tiny lumbering center
east of Melbourne, offered to loan him the farm for a year to see
what could be done with its soil,

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

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

phic or Steinerian philosophy, which in any case they couldn't
understand, but as a matter of clear common sense.”

With an absolute, atmost 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 soll of Mother Earth,
Podolinsky made his point. “With the pasture that grew on my
first little farm you couldn’t have fed two head of cattie.” His clipped
precise accent could pass for pukka English. “No compost could
be made. Instantly 1 realized that what kept agriculture going in
the ‘old countries’ of Europe was the cow; but in Australia there
were no cows, only kangaraeos whose droppings gave no such fer-
tility as exists in cow manure. So [ sensed that what cow manure
had done in Europe over thousands of years would here in Aus-
tralia have to be replaced with the ‘cow-power’ of Stelner's 500 to
act as an igniting point, to achieve the same result, quickly, giv-
ing the land a ‘new impulse.™

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

By word of mouth the blodynamic message spread from the
first man who saw it working on the Podolinsky farm in the 1950s
until today his assoclation, to which only farmers are admitted,
covers all of Australia. “It took resolution,” says Alex. “In the early
days people had very grave doubts.” For years Steinerians, or
rather Podolinskians, kept to themseives, largely because of the
strange methods of biodynamics, and also to avold 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 prime-
ttme feature film on Australian television, A Winter's Tale, broad-
cast nation-wide in 1985, as one of a more than decade-long and
highty 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 fertite landscape on which not a
speck of chemical of any sort had been added in over twenty years.
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The film. unsolicited by Podolinsky, 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 televi-
sion, ever recetved as much response as the one finally made as a
result of Willlams's trip to Podolinsky's farm near Powelltown,
Soon after the broadcast, the station got over six thousand let-
ters, mostly handwritten, the largest number from farmers burst-
ing to know more about what they'd seen and what many of them
characterized as “fust 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 ts 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 guste, “have much more meat
on them and less fat than the average. And a far better taste. It
cuts out better, and has none of that fatty ‘marbleization’ so prized
in the States.”

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

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

Picking up an empty cow horn, Alex waved it like a scepter.
“See that cow! Her horns are on her, so to say, to hold in what's
taking place in her magnificent cosmos of digestion and metabo-
lsm. Deer have antlers reaching out, exactly the opposite from
cow horns in expression. Unlike cows, the deer constantly com-
municate with nature in a state of alertness, with a certain amount
of fear in the background, the exact opposite from a cow’s placid
demeanor. A mature cow has horns, and if they are later cut off,
that polled cow will ‘go dull,’ and never be the same as when she
was homed.” 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 inio 1, one might never get out again,”

Locking up. he pointed to the roan Jersey milk cow, “See that
animal? In comparison with other ruminants, such as sheep or
goats, which also have several stomachs, she typically just stands
there. chewing her cud. Her legs are not meant for galloping about
like 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 kmit 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 soll 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 humilis, or humble. It's mostly a colloid, a substance
like jelly, between a solution and a suspension that can be car-
ried in the hand without running through the fingers. The prime
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,
in ten-inch, not one-inch, amounts. Yet you see, it hasn't water-
logged the sofl. In the garden, there is over 15 percent of organic
matter, maybe up to 18 percent, whereas in the uncultivated strip
into which we first dug, there is less than 1 percent. All thanks to
the application of 500, key to food production in the future. lis
concentrated 'life force’ is so powerful a tiny speck will enliven
dead soll.”

He picked up a clod of earth from which a mass of thick plant
roots protruded. "Note the white halr roots healthily growing even
In the coldest part of winter. They're only a few days old, but very
acttve. These feeder roots are different from their pipe-ltke com-
panions, which suck up water for transpiration and are the only
ones you'd see in chemnically-fertilized ground. These feeder roots
are the key to biodynamic success because, symbiotically, it's
not only the soil that makes the plant, but the plant that makes the
soil. Roots and microbes live and die together, and together mak-
ing humus they breed new life.” Strolling over to a shed he picked
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up a pint-sized glass jar, "Humus and roots are made for each
other. It's a marriage made in heaven. At the height of spring
growth a jar full of humus ts buried in a biologically active work-
ing pasture about four tnches 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 spankingly clean as if they had been thoroughly laun-
dered and dried. 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 priority and
choice.”

Pitching the jar, Alex walked around the shed, as if lecturing to
a chemistry class: “In another jar, [ 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 thriving in an oxygen-deprived milieu—is what
mabkes for dving sofl. In living solls, the pathogens are neutralized
by aerobic microbes. Sensing this, cows will readily drink from
pails in which a quantity of humus has been liquefied, even though
that humus was derived from thelr 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 invotved in this arduous manual
labor, Alex chuckied dryly. “Not only does each horn have to be
filled, it also has to be emptied. That's a lot of horns: 130,000 on
my farm alone! The biggest lot interred in any one place in Aus-
tralia, though many other people are now burying their own in
other parts of the country. One of themn, Max Chandler, with six-
teen thousand acres near Monto 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 wha goes all aver 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 responsibility if we let them equip
themselves tc 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 burial process which effected the alteration of manure
into the product 5007

Alex hesitated. “It's the ‘earth puil’ to which the horns are sub-
jected. At the right 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.
This cold area of Victoria is the best I've seen anywhere in Aus-
tralia.” Then he added with finality: “As for the cow horn, it was
most strange to those listening to Steiner when he first suggested
its use; but all subsequent expertiments have proved him out. We
have performed tests with the same manure, on the one hand
put into a cow horn, on the other into a wooden box, porcelain
mug, or other receptacle, side by side in the ground, and only a
few inches apart from one another. But the manure in the other
containers never converis the way it does in the cow horn. Not
that Stemer,” 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-
Breisgau, in Southwest Germany, and Basel, in Switzerland,

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

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

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

"It's very important,” 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 poltution,
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such as a jerry can, or a pump for gas or diesel fuel.”

On a 3 1/2-by-10 foot table lay enough 500 to regenerate a
thousand acres of dying 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.

“It's like a speck of matter in atomic fission,” said Alex, “which
can cause an enormous though much quieter explosfon.” To acti-
vate it, Alex mixes a little over a pound of the 500 into fifty gallons
of water, which he stirs automatically with a specially-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 15 created in the vat by
the whirlpool-like vortex which Alex explains as drawing in what
he calls “cosmic power.”

“It’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 untike the
“whey water” in river rapids, before setting up another eddy whirl-
ing in the opposite direction.”

Alex emphasized that the chaos between the alternating vorti-

Alex Podolinsky setting up an autornatic stirring machine for BD 500 ot a farm in
eastern Austratia,
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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 harmony evolved. “Though 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 s thus, in relation to his environment, In an unbearable
state in which something is given birth! It's like the choral pas-
sage in Bach’s "Passion According to St. John,” where one musi-
cal theme piles on another with ever-mounting intensity. It's the
finest musical example | know of that iflustrates ‘creative chaos!™

The next day, in the early-morning sunshine, we set off in Alex’s
Peugot 504, equipped with speciat shock absorbers to negotiate
the roughest of Australia’s pot-holed country roads on a nearly

Hand stirring the BD 500.

six-thousand-mile trek fo visit a sampling of Alex's biodynamic
farmer adherents.

The trip was to take us from Gippsland in the southeastern
quarter of Victoria, to the valley of Australia’s largest river, the
Murray: over the Blue Mountains west of Sydney; up the coast to
Port Macquarie; 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 farming country towards the Poowong farm-
stead of Trevor Hatch, one of the very first members to come into
the assoclation, whom Alex considered his potential “heir,” the
one who would eventually lead the assoclation.

In his mid-forties, lean and as strong as a wrestling champlon,
Hatch is 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 surface.

To show an example of this aboriginal dirt, Trevor walked to
the base of a large eucalyptus tree where he passed a sharp-
bladed shovel into the ground. There was a crunchy sound even
louder than at Alex's, and up came an example of totally lifeless
soil, Trevor then headed for a large paddock—the Australian term
for a fenced ficld—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, rich loam, teem-
ing with earthworms as well as with white “feeder” roots. Picking
up a small pea-shaped object. he held it in the paim 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 stripped by
cattle from the ground up to a point as high as the animals could
reach, Trevor explained that before the land had been converted
to biodynamic agriculture, the caitle had chewed the bark off
trees to supplement something lacking in the pasture. “They
needed no dietitian nor nutritionist,” sald Trevor, “to inform them
that the grass was deficlent.”

Alex smiled: “You only have to look at the sheen on the coats of
those animals, or even take notice how they stand and move, to

 realize that now they've been raised on biodynamic pasture.”

As we scanned the landscape we could see where Trevor's pas-
tures were still verdant, though it was the dead of Australla’s
winter, compared with the brownish-grayish pasture on the neigh-
boring land, farmed in the orthodox Australian manner, Trevor
led us down the straight driveway lined with yellow-flowering wattle
trees, members of the acacia family, to a shed where he stored
his 500 in containers exactly like Alex's. There was alsc 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 com‘es out as
white as new-fallen snow.

“There is a light-bearing power in the substance of the crystal,”
said Alex, “but it's congealed. and has to be crushed and groun'd
to be liberated. Buried in a cow horn throughout the sumimner the
powdered guartz absorbs, not sunlight, but Stetner’s light ether,
which is "activated” 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 size, the whole mounted on a single self-
propelied vehicle. “Our blodynamic farmers,” 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 onty destroys the land.”

On the way north to the Goulburn Valley near the Murray River,
Alex spoke of one of the main concepts he had had to drum into
farmers, especlally 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 conserving it, they'll put more stock on
their pastures. Then, when a drought comes, they lose most of
the herd—up to 90 percent. Those aren't really farmers.” Alex
added with a shake of his head. “They’re miners!”

Six miles north of the Waranga Reservoir we came to our first
night's stop in Merrigum at the home of Farry Greenwood. Until
his death in 1986 Greenwood owned and operated the largest
pear orchard in Australia, which is now in the capable hands of
his son, Linton. As we sat at dinner in the small kitchen of thetr
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 will, to an extent, but
what they don’t understand is that their net profit will not suffer.
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and their soil will improve. The federal government's Agriculture
Department has complete lists of all the BD farmers in the coun-
try. but they keep them hidden. They know all about BD. but
they never let on. They see our method as a threat encroaching
on their very reason for being. The only justification for their ex-
istence is to tell, or rather to arder, farmers to use more and more
of their destructive chemicals.”

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

The only remaining orchard was two hours down river in
Walkool, in a mile-wide valley where ten years ago Thory McDougal,
a tall, sinewy fifth generation dalry farmer of Scottish descent,
had been facing ruin. His land was overworked, his soils depen-
dent on more and more fertilizer. 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 hought—
except for one corner.

“Before we applied 500,” said McDougal, “the soll 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 tmpressed a cat. But a couple of years ago the
same man came over and said: Tl take back what [ said. You've
proved what can be done with your biodynamic method.™

“On that farm,” sald Alex the next morming as we drove along
the Murray River at first light, a sflver moon still hanging in the
sky, "McDougal has real BD rice, the only truly unpoisoned rice
on earth! And now the Australian Rice Board has approached us
because, Internationally, it's very difficult to sell any Australian
agricultural product. The prices are almost ‘give-away.’ But we
can sell any amount of biodynamic rice at a very good price be-

cause there's a big demand for it in such countries as Switzer-
land where baby food manufacturers and other processors need
unpoisoned food, if only to conform to new legislation setting much
higher standards on quality than before. We export BD grain over-
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seas in 20-ton containers, and we pay our farmers an extra 850
prermium 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 rice per acre than the average farmer, 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 Assoclation. 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, RCL Magazine: “A Day With Alex Podolinsky.”

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

“A decade or so agpo,” Alex told the farmers, “thousands of ba-
bies were deformed by Thalidonide, a drug to stop morning sick-
ness in their pregnant mothers. Had its disastrous effects been
known beforehand, 1t 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
Httle understood scientifically as those of Thalidomide.”

) As the result of Podolinsky's speech a number of growers in the

Riverina™—as the rice area is known-—began to strive for classi-
fication as BD farmers. Thirty years of work had broken a barrier
set up by the Ministry of Agriculture in Canberra which, though
it had files on BD farmers, refused to admit that so salubrious a
Practice was in existence for rice or any other agricultural crop.
The Rice Cooperative’s story was followed, stx months later, by a
full-page feature in the country’s only nationally circulated news-
paper, The Australian, entitled “Bio-Dynamic Man.” Depicted with
his left hand gripping his ever-present spade. his gaze directed
hfeavenward, 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-
ticicies, pesticides, fungicides, weedicides, and synthetic fertiliz-
ers,

Described as leading a lone cavalry charge against “the forces
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of chemical might,” Alex was quoted as saylng. “The worst pol-

sons in use today do not even show a toxic physical symptom
when they pass through the body. Almost impossible to detect,
they nevertheless cause frreversible changes in the DNA pattern
of cell reproduction. Even if an official inquiry were ordered into
the harmful effects of pesticides, there is no laboratory equipped
to perform it. And so far there have been hardly any funds allo- _ engineer would
cated for that purpose, largely because universities—no longer . tor the way Kevl have thought of adaptin .
free institutions—serve comunercial Interests instead of the pub- % n did., They can't tven explat § an electrical mo-
lic as they should.” N why it works the
be trying out 4 machine for the first time

Contrasting this situation with the one created by biocdynam-
ics, the newspaper article continued: “Podolinsky asks why, on on its proper functionin
g."

BD farms, plants are never subject to disease, cattle abdomens ' Alex told of how h
never bloat from digestive disturbances, and sheep never require | onwater writter; b % had learned from, Sensitive Chg,
drenching to rid them of intestinal parasites, as they are, and do, Schwenk, mVentoi af lack Forest hydrological engine 08, a book
on all conventionally run farms. And if BD practices were infe- that the right sha Ol an optical method for testing Wer. Theodore
rior, as officially claimed, then why was his association being in- cedure., Schweni %e gf a vortex wag essential to the ater quality,
undated with orders for BD barley, oats, wheat, rice, vegetables ciently open does i ad discovered that only if the vo ft pro-
and other products? Do our customers know something that the sible a renewing i pProduce a “reverge vortical flow t €X is suffi-
national and provincial ministries of agriculture do not yet know?” ward movement AE;%E?;? Ogcﬁle Hquid in the outiamrgkgolx .
. sSo hwcnk's teStS C()nVinc - -
dem-

As we continued our trip towards New South Wales, Alex turned

with a slight smile of contempt and a shake of his head: “The use Piped water, Podojin

of toxins in farming is all the more ironic because this continent ity of water availaby sky began to Insist that only the high

of ours is otherwise the least polluted tn the world and therefore The Stephens b etlc;n a farm be useq for stirr p ghest qual-

ideally sulted to profitably export huge quantities of agricultural cattle graziers, had ; OSheers. pPowerful, rugged, Ay Ssie she

products, were they non-toxic.” of Emmavilie i high couer? aml:i) cattle range outsige the ﬁny(;gma?d
Wales-Queenstand borge try bought in 1956 neay the New Soy t_?:

As he spoke, we crossed over the Murray and drove into New
South Wales. Huge black and white birds with curved beaks and

long legs were scrambling for thetr breakfast in an irrigation ditch. twelve years "o
“They're Ibises,” said Alex, "and over there’s a flock of swans, shearing 1 bol?;}?t ‘t"’hl::enll had put a few dollarsI t\:ge:tth away for
black like they all are in these parts. A little further on is where I'ran into a fellow Maxp ’I;? next door. In the course of Siezgizp
. IpSon, another shearer .

. who told me

Kevin Twigg lives, But I don't think he's home.”
The country flattened, with barely roliing hills, “Pity, because
he’s one of the most intelligent people you'd ever meet. He made a Outside the house, on i
, €gs with rollers, stpod
' a fifty-gallon
cy

first-rate stirring machine. Many years ago when I first gave a
" lecture on stirring, Kevin was there. We had no machines in Aus- acres. Al

tralia at that time; we stili did all the stirring by hand.”

“I rang him right away,” said Alex, “to say I'd drive on up to see bucket
his machine. When I arrived, there it was: the main pillar of the break it angd make a reg|
BD edifice. No man cotild have done a better job.” €a' chaos; that's what we want; but 1 ¢

: start

A road sign appeared, Infrequent in the area, and Alex veered
off the main road. “Before Kevin accomplished his feat,” he said He paused tp fiddle wi th 1
a tloat mechanigm
] a-n.d tl']e VOrteX

with satisfaction, “no one in the world had a decent stirring ma-  |changed direction mo
chine. I saw the one on Ehrenfried Pfeiffer’s old farm at Loverendale  fblades create the wlnrgor?pjgly than before, Ag we watched th
Gl, X wasg mspi-red. m]h e
. ere are certain




64 Secrets of the Soil

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
Independently new each time as it develops inside the vat. Math-
ematicians have tried to get at the problem with equations, but
with equations you can't come close to the life of the thing. Each
of these stirring machines is exactly identfcal; 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 Horn 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 intc the vat through hoses or pipes that are
uncontaminatedly clean! When [ go to farms I look for the most
alive water to use for the 500 stirring. Just let samples be given
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
soll and coming up again through the plant. There 1s 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. “Lukewarm wafter is
much easler to stir. [ 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 warm this
water is? I know by sight when the temperature is right. When
this is lukewarm, It stirs easier and quicker. Can you see the
difference? Sense how this is like a great orchestra performing
Beethoven's Eroica while before it was just limping along. Watch
this boiling action inside the center! That 1s 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 efghteen-mesh
sieve, stainless steel, through which the activated water passes
before it ever goes into your spraying unit. Otherwise you'll have
fiber, residue, which blocks up your sprayer nozzles. Some say
you can use porous cloth, like pantyhose, but don't. If it bursts,
you'll get fiber throughout your system.”

Riding out onto the Stephenses’ pasture through mobs of sheep
crossing the dirt track in front of us, Graham Stephens explained
that he had constructed a trailer to carry the new machine to any
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of the property to allow tracts to be sprayed immediately

" following stirring,

“The most important thing of all,” sald Alex, “is to get the 500
sprayed onto the land within an hour after stirring. The longer
you dally, the more of its power you lose. It's the moisture period
that keeps the 500 going. If you drag the spraying out, then you'll
come toward the end of your rainy season and the 500 will have
much less chance to work in the ground than if you'd got it all out
the first day, It works down as far as the roots go. So it will go on
working even if the next year is dry, because there will stilt be
moeisture 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 Australtan farming.” Then he added with a friendly smile.
“It could even benefit huge areas of your American West where
the ranges have been brutally grazed.”

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

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

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

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

We were on the long middle stretch of the Pacific Highway set
so far back from the coast there was no view of the ocean. Small
resorts catering to “summer people” could be reached only on
side roads. As we advanced through the flat countryside, Alex
told of his first trip across the continent to Western Australia in
the fall of 1986. "1 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 experiences of my life as far as nature is concerned. Never
have I seen so large a stretch of country anywhere on earth that
{s so totally and incredibly natural. Most people who decide to
travel that route are told to expect nothing but sand, which, in
fact, is all that most of them see. But the whole terrain is over-
grown with a great 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 rainfafl
at all, even in the hot April 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 copicus vegetation of an-
other kind.”

Alex paused as we crossed the Burdekin River, then continued:
“Yet the population is Hitle over one million, with the bulk of it in
the city of Perth. The farms in that dry country are enormous, ten
thousand acres each, and more. Two thousand acres in Western
Australia Is a tiny property. The roads are arrow-straight, and
very, very good, easily the best in Australia. You can go for 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!
The biggest wheat grower on earth, they say. All that territory, so
different from the ‘old country’ where biodynamics got its start, 1s
largely sand, much of it now with a hardpan so dense you can
only get through it with 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 volece to be heard, “Thick as your arm! They go down four feet
to break up the compaction and aerate the soil.”

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

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

He wrinkled 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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there for the first time in the fall gl l::f year, 1 g:rléet?li‘rjr?gzgi
lecture I've ever given, eleven hours in a single day to farmers
who came from all over, some of them having driven hundreds of
miles. Many camped out on the floor of Bob Maclntosh's big house,
87 of them, representing 272,000 acres, over 400 sguare miles of
farmland with all kinds of crops. They'd all seen the film and
many of them had written to me via the broadcasting company. It
was nearly midnight when I finished.”

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. “The worst is at Teowoomba, west of Brisbane, 600 miles
south of here,” he said, his lips curling into a grimace. “They
spray there so much they have had to build anti-eroston furrows!
They spray all week now with something like "Agent Orange,” and
worse. You have to make sure your car is tightly shut. It kills
everything in 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 grin.

“Barry has three brothers,” said Alex with a twisted smile. “I'wo
of them are sugar growers ltke himself, who are just beginning in
biodynamics. The third is a salesman for an agricultural 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 agricultural
advisers and chemical salesmen pushing and promoting all the
farmers into greater production, whether of sugar cane, wheat,
or whatever.

"We're all constantly pressured by the Ag Department to get
the maxdmum out of each hundred acres. It doesn’t seem to mat-
ter at all to their fleld 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 Australlan dollar, which is not as
big as it used to be!”

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

In another fleld, 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, s0
long as enough space Is allowed them, and that they'd generate
money while I walted for the cane to mature. Add to this the fact
that the vegetables are being raised biodynamically, which gives
me a higher market price. It's all part of getting away from the
insane monoculture of sugar cane, a system which only contrib-
utes to the degradation of the soil. Since getting into BD about
two years ago, I've been taking an honest look at things, for the
first time in my life. Now I know that all the weeds and ‘rubbish’
coming up in the fields ail 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
of it. As I go along now, my soll, which is any farmer’s real capital,
his money in the bank, so to speak, is going to increase in quality
and therefore in value,

“My raising vegetables, which I've never done before, never even
thought of hefore 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
eves set fn an unmistakably Irish Celtic physiognomy, that one
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would never have guessed they were related.

Picking up on cur exchange, Kevin said he was following Barry's
adoption of BD on his own sugar cane acreage: “I think going a:ny
other way makes no sense. When I saw the ABC film | was amazed
and though I couldn’t really understand what was going on, 1 sav.‘r
that the main point was its improvement of the soil. And soil is
just like your body. Without good soll, we'd all be dead.”

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

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

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 flve more extensive ones? Was there any
such prospect for the U.5.A.?




Chapter 7

IT CAN BE DONE

R¥Pes.  So sparsely treed are America’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
mile-by-mile 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 farming” 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 strictly for household use.

Instde 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 Prairte. 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 flelds 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 intellec-
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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 Kirschenmann, a blend giant in sturdy leather
brogans, dark blue coveralls and a red farmer'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: “His production costs are lower than
his neighbors....He gets premium prices....His soil is rich and
healthy.”

One part of Kirschenmann's three-thousand-acre spread lies
off U.S. Interstate 84—which runs all the way from Minneapolis-
Saint Paul in Minnesota to Seattle-Tacoma in Washington. The
farm is 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 “The 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, like a bunker, into the side of a
hill by Kirschenmann, 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 alr-conditionally 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 of its 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 it by a central thirteen-by-thirteen foot
shaft, or “well,” driven into the center of the building from the
surface of the ground, which provides more interior light than in
a many-windowed house.

As we sat near a big table strewn with an accumulation of farm
publications, overloaded with the huge encyclopedic volumes on
organic gardening and natural Insect and disease control pub-
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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 explained, be-
cause of two graduate students at the University of Ohioc whom
he had taken under his wing. One of them, David Vetter, born
and raised on a farm in Marquette, Nebraska, and committed to
a farming career, had felt, after four years of soil-science studies
for a B.S. at the University of Nebraska, that something vitally
important had been left out of his farming curriculum, namely
any references to loving or wise care for the soil. With Fred as his
new and more liberal professor at Chio, Vetter had been allowed
to plan a private study course in the Philosophy of Agriculture,
which included a reading program he hoped would broaden his
perspectives of sofl stewardship enough to tackle the crucial is-
sues in what he saw was an ever-sickening American agricul-
ture, and, he hoped, launch his “Ministry of the Soll.”

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 Steiner in Germany more than fifty years ear-
lier.

“When [ finally read the book,” said Fred, “it seemed to me that
it contained powerful material. But at the time I really couldn’t
fathom what Steiner was talking about. It was completely above
my head. So I just filed it away In my memory drum, saying to
myself that perhaps one day I'd get back to it.”

The other important student in Fred's life was a young woman
who had come on a scholarship in the 1960s to North Dakota’s
now defunct church-sponsored Yankton College, where Fred was
teaching theology. When she graduated and enrolled in a drama
school in New York City, she was so appalled by the cutthroat
competition allen to the cooperative “help-one-another” spirit
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 telephone-company
Jjob to canry on a budding romance with cost-free long-distance
calls, a perquisite of her employment. By 1968 she and Fred were
marrled, and in 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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~ geventies, with the harvest on his Windsor acreage and on the

older “home farm” thirty miles distant at Streeter, including six
hundred acres of short-grass prairie still as virgin as in the time
they had been roamed by thousands of bison hunted by Sioux
Indians.

One evening in 1977, Theodore called to say he'd had a heart
attack: "It looks as #f I'll have to sell the farm,” 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 deteriorating conditions on the family acres. With
all their possessions, including their two-thousand-book library,
they drove back to the home farm in Stuttsman County where
the Kirschenmann parents, first cousins, had continued an agri-
cultural heritage begun a generation earlier by their German fore-
bears, immigrants, ike many farmers in that area of North Da-
kota, from distant Mother Russia.

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

Unsure of exactly how to start, Fred called his old graduate
student, David Vetter, who drove up from Nebraska. Qver severatl
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.

“David warned us to go slow,” 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 [ wanted to do
more than that right away; so, relenting, he suggested planting
side-by-side companion flelds, the ones farmed conventionalty,
the others organically.”

Beginning with wheat and oats, the Kirschenmanns heeded
Vetter's advice to supply ferttlity 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 grain ylelds
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cally-farmed ground., ]

“Right then we decided to rush along, to go whole hog,” satd
Fred. “We were eager to prove that organic agriculture w“as just
as good, if not better than expensive chemical programs.

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

To thelr horror, wild oats, mustard, foxtail (locally known as
“pigeon grass”}, creeping jennie, Canadian thistle, and other pe-
rennial and annual weeds that had never appeared after sowing
the previous year, burgeoned early and all over Eheir planted
ground to rush ahead of the sprouting grain crop. Itwas asifa
flock of sheep was being bruted away from a feeding trough by a

erd of ravenous cattle.” '

" For the cereals, the competition was overwhelming. “We hadn't
realized,” sald Fred, “that the first year we'd been plain lucky. We
had an unseasonably warm spring just like 1987. Temperatures
rose in late March and early April into the upper eighties and low
nineties. This anomalous hot weather was accompanied by a
rash of thunderstorms with myriad bolts of lightning that some-
how enhanced nitrogen supplies in the soil. The conditions were
exactly right for us to get onto the land before planting“and root-
ing out the weeds with disk harrows and rod weeders.

This ideal set of climatic conditions, rare in the Drift Prairle
country, was supplanted the following year by a more usual cold
wet spring, which made tillage for weeds impossibie 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 a.t all.

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

”})‘t;:en 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 comn-
ralsing country in the Middle West and were being increasingly
adopted in the wheat country of the Dakotas and neighboring
states.

“That mentality of corn, corn, more corn. 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 monoculiure
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. This 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 varleties being planted on thousands of acres, as you prob-
ably know.”

But with a system of rotation, Fred explatned that he and other
organic farmers are able to keep weeds “off balance.” 1t begins
when a cold-weather early-spring crop of winter wheat or oats is
planted in a field in mid-April of the first rotational year. The
next year this is followed by sunflowers seeded in the ground in
mid-May, or millet at the same month's end. It allows the weeds
that have established themselves in the “wheat year” to come up
before sunflower-sowing and be killed off with tillage.

“This 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 tmple-
ment called a rod weeder, a steel rod on the ground, turmed by a
chain in the opposite direction to the machine’s travel, which
yanks weeds out by their roots and spreads them on the surface
to die in the hot sun, to nourish, not deplete the 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 cycle of

wheat,

“You can't imagine how our soil improved,” said Fred, smiling,
“The 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 sparlded,
then a shadow crossed them. “It's a crying shame what's been
going on in these naturally rich Drift Prairie soils. On the home
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farm we began, like many others, with an average six to seven
inches of black top soil. Chemtcals had been ruining it. The pity
is that 1t was all completely unnecessary. A sane organic pro-
gram would have required no chemicals at all. When Alex
Podolinsky visited cur North Dakota Natural Farmers group n
1984, after touring the countryside he told us that if an Austra-
lian farmer had suddenly woken up on this kind of land he'd
think he'd died and gone to heaven!”

North Dakota, like other farm states all over the country, is
now on the threshold of having to pay the high price for its “free
ride” with chemicals, the binge it's 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 sources of ground water and food contamination.

“As the chickens of our previous practices come home to roost,”
said Fred, “farmers will have to foot long-overdue bills, and fun-
damental changes will be in the offing. The biggest of all is the
one to be met on the question of depleted sofls. That crunch
would come much faster if our ofl 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 derived 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 lne. They know they've been at the
brink of disaster for years and have read all the recent horror
stories about increasing numbers of farmers going bankrupt. But
the university extension people still keep telling them the last
thing they should do is cut back on their chemical inputs, claim-
ing that if they try to do so, they'll see their yields drop and get
deeper and deeper in the hole... and into the red.”

All this would, in his opinion, lead down the road to a food-
production crists of mammoth proportion, followed eventually,
though unforesecably—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 $70 an acre, which for a section of land means $40,000 or
more. When that cost is compared to Fred Kirschenmann's input
of $1.50 for clover seed per acre, plus $3.00 an acre for the biody-
namic preps—a saving of more than $36,000 on his 2,100-acre
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spread, it is economically puzzling why farmers constantly faced
with bankruptey do not convert to organic or BD agriculture. The
main stumbling block appears to be fear of a single year's fatlure,
for which the banks could rapidly foreclose.

“T've talked to nearly a thousand farmers in these pratrie states,”
said Fred, "and not a single one of them told me: ‘Chemicals are
terrific, just the thing we need for farming in the future.” What
they told me almost 10 a man is that in their guts and hearts they
kmow something is fearfully wrong about the way they've been
advised to operate their farms. But they shrug helplessly, or
stare at the ground and ask what they can do, which is nothing,
Then they say sadly: ‘That's how it is. One more bad year and I'm
scheduled for service by the sheriff.””

So trapped by the chemical system are the Drift Prairie farm-
€rs, 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 flelds 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 excluston of any other crop, he filed for a
84 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 dolng. In his heart I
know he'd like to change over to the organic method we're using.
Standing next to me in one of my flelds, while admiring my soil




78 Secrets of the Soil . .
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 dofng as
good as you are acre for acre, or maybe better.” But he just sort of
gazed at me slack-fawed 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” *“The Herculean task,”
sald Fred, “is one of undermining the current mindset and status
quo kept in place largely by a yearly avatanche of chemical-com-
pany propaganda. You stmply wouldn't believe the amount of TV
advertising for chemicals to which we are exposed. [t starts early
in the dead of winter on regular networks and cable TV to catch
captive audiences sttting idly at home.”

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

Flipping open a copy of the local Jamestown Sun, Fred pointed
to a story in its business sectlon by an Associated Press “Farm
Writer” in which economist Lester C. Thurow, newly appointed
Dean of MIT's Sloan School of Management, was quoted as dourly
and direly recommending the government buy up surplus land
and help farmers move on to other jobs wherever they might be
avallahle,

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 it was made in a Washington, D.C. office by
the Committee for Economic Development to get two million farm-
crs off the land and into industrial servitude. But, as Wendell
Berry tn his book The Unsettling of Amertca: Culture and Agricul-
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ture, asks: Who benefited by so grotesque an agricultural policy?
Certainly not the farmers or residents of rural communities. Did
city folk benefit? Berry says no. So who did? What the Thurow-
type proposals leave out of their narrowly concetved 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 policyl”

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

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

On the way to the home farm in Streeter, south of Medina,
flelds were surrounded on every side with golden-yellow wild
mustard that penetrated into corners and patches wherever farm-
ers had not been able to lay down herbicides guaranteed to kill it.
Other flelds of nearly the same color on the always distant hori-
zon turmed 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 surtounding 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 fitled the sloughs
to the brim. Finding the climate to their liking, the pelicans have
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been returning ever since to the northern plains to pass thelr
summer vacations In the company of sea gulls which could be
seen here and there in groups of three to six.

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

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

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

A mile around two sides of a quarter section to where a neigh-
bor had sown his own wheat at the same time as had
Kirschenmann, some stands of varying helght were barely head-
ing out, others had no grain development at all. “It's going to be
difficutt for him to get a decent crop,” sald Fred. "When he har-
vests, he'll either have to lose the late-developing portion or risk
walting 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 soll to prevent good growth. Unable
to retain moisture, his land dried out so fast that lots of his ker-
nels didn't get a chance to sprout or, if they did, came up very
weak. But the sponge like quality of my soil structure caught
and held every drop of rain,”

Approaching the home farm, we drove past a fenced expanse of
luxuriant mixed grasses nearly three feet tall. “What you're look-
ing at,” said Fred, “is natural native short-grass prairie exactly as
it was grazed by millions 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 recommended to Australian graziers by
Podolinsky. We turn out our cattle to munch on one portion of it
for twenty to thirty days. then transfer them to another portion to
allow the first to regain its normal 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 fernales. 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 cutwelighed Sy the
manure from their mothers accumulated during winter months
the mainstay of biodynarnic farming when injected with the preps.

In the farmyard to one side of Fred’s parents’ house was a half
acre feedlot, the herd's winter quarters: two sheds with open-
sided fronts allow the animals shelter during bitterly cold nights
or sudden savage blizzards. Amassed in the lot were seven to
eight hundred tons of cow manure and straw, scraped with an
old case W-12 front-end loader from where cattle hooves had
impacted it, piled into heaps four-and-a-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.

1 don't do it exactly right,” he admitted forthrightly, “1 '
have time to run it through a manure spreader to tl-iyreak ﬁogg
properly, as the purists preach. If 1 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 Farmers Assoclation 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
thirttes who had organized the Mercantile Food Company in
Bridgeport, Connecticut, to supply organically-grown cereals and
processed foods to enlightened North Amercan 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 Kirschenmann's farm, he was as
impressed with their management practices as Fred was by
Marcolla’s offering him a 15 percent premium above the price he
was recelving for his grains at the local elevator.

“When | 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 in
the market for 15 percent protein organicaily grown wheat, 1 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 growm “chemifled”
wheat. 1 was so amazed and excited that [ made a trip to Bridge-
port to talk with Marcolla, teiling him I would grow anything, in
addition to bread and flourwheat, and sunflowers, for which he
might have a demand. He said I should immediately consider
high-protein durum wheat, buckwheat, and millet, grains I had
never thought about, let alone considered growing.”

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

Fred's mind flashed back to his office at Ohio State tent years
earlier where he had been handed Steiner's Agricultural Lectures
by Davtd 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 ordinary organic, but a blodynamic, 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 in Kimberton, Pennsyl-
vania. Then call your midwestern neighbor Bob Steffan for help
with specifics.”

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

“I wasn't yet all that sold on BD,” Steffan told us. “Pfeiffer had
given me what | thought was more theoretical than practical knowl-
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f edge. The difficulty I had in becoming acquainted with him only
- began to be corrected when, with his help, we started to make

large quantities of compost at Boys' Town, Father Edward
Flanagan's home for orphans near Omaha. With a seven-hun-
dred-head herd of cattle we were turning out thousands of tons
of composted cow manure each year. It could have been one of
the largest, and probably the first operation of its kind in a truly
biodynamic United States. But when Pfeiffer and Father Flanagan
both died 1 felt pretty much alone. Then I heard of Podolinsky's
life-work in Australia, and I said to myself: Maybe our BD people
have been going about it wrong all these years! For one thing
none of us has ever dared to mention the cow horns or the stir-
rng. 1 guess that was the legacy of Pleiffer, 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 1
understand his reticence. Even today I know very few of our BD
leaders who can stand up and convincingly talk to a crowd of
eager yet skeptical farmers about stuffing cow shit into cow horns
or oak bark into sheep skulls, and I include myself in their num-
ber. Therein may be a clue to the failure of biodynamics to spread
throughout America with either speed or acclaim it achieved in
Australia.”

Despite these misgivings, two days after recetving the call from
Fred, Steffan drove up to Windsor to tell the North Dakotan he
could improve his compost by inserting the 500 to 507 biody-
namic preparations. Steffan also explained that Fred would have
to learn how to treat his fields and crops with 500 and 501, rec-
ommending that he visit Dennis Montgomery, a young farmer
near Carrington, south of the Fort Totten Indian Reservation, who
had a stirring machine gifted to him by Marcolla.

“Bo 1started in,” said Kirschenmann, I called Josephine Por-
ter in Stroudsburg, Pennsyivania, 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."

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 bullt 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 in which 1s 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 optimal depth. For field application, Steffan told Fred he could
use his father's old chemical sprayer, a long-chassis vehicle look;
ing like a futuristic racing car called a “Kirschenmann Coupe,
made by an unrelated member of the Russian-German clan, in-
stalling on it a new tank and two sets of circulatory hoses and
nozzles, one for 500, the other for 501.

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

Vartex (abovet and chaos {righft
obtained by Kirschenmann with
the automatic stirring machine
designed for him by Bib Steffen of
Nebsraska. (Phota by Fred
Kirschenmann}
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Fred Kirschenmann in North Dakota preparing to transfer 150 gallons of BD 500 from
hig stirring machine to z special spraying machine,

ery drove from Carrington to show him how to stir the 500 and
the 501 and apply it to his fields. As Fred watched the cone-
shaped vortices forming and swirling simultaneously in the two
big barrels, he wondered to himself how in the world anyone could
have possibly dreamed up such a crazy scheme. He simply couldn’t
believe that the water, strained of alt its residue, could provide
any benefit at all to his land or anything growing on it. Only later,
when he was introduced to the concept of homeopathy and its
central tenet that a solution, potentized to the point where any-
thing chemically analyzable was no longer present, could be ef-
fectively used in the treatment of 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 stirring
machine with those huge barrels from Streeter to the Windsor
farm 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! 1 let 'em kid me alt
they want because when, before we began, Marcolla told me I
could get 84 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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tionalt lain.”
r.aIt was)}ﬂr Theadore 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-
lieved the 500 spray was benefiting the structure of the soil, mak'-
ing it ‘mellower,’ That's the term he used. Of course, It wou.ldn t
produce as dramatic a change on our solls, which had been in an

Fred Kirschenman in a three-wheeled “Hivschenmann Coupe” {no relation), spraying
BD 500 from two twenty-five fool boars. Traveling at elght to ten miles per hour he can
spray forty acres in one hour.

organic program for six years as it would in the really seriously
compacted soils of average farmers in our area, who have hard-
pan problems going down as deep as they plow, if they do. Alot
of them try to break up the compaction with products sold by the
multi-level sales companies, such as Shakiee and Amway, but
these are likely to have a detrimental effect on the capillary ac-
tion of the sofl.”

Over the next three years Fred Kirschenmann gradually ex-
tended the BD program to his wheat. oat. millet, and sunflower
rotations while adding still another crop, rye, for which, as Marcolla
told him, he had a good market in Europe, though there was
none in the United States.

“When we put in that rye,” said Fred, “we were overjoyed to see
that it had a strangely inexplicable, but most welcome, alieopathic
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effect on weeds in the sunflower crop which followed it. That's a
natural process in which some plants exude substances from
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 stirring, he mixes 1 1/2 ounces of Hugh Courtney's
barrel-compost for each ounce of 500. The 501 leaf spray is put
on in the early morning, the 500 root spray in the late afternoon
and evening. In half of a long farming day, Fred can treat two
hundred acres, taking fifty-foot swaths with each pass.

Today, with all of his cultivated acreage under BD treatment,
he buys 2,400 ounces of 500 in plastic bags, each labeled “1
gallon,” and stores it in clay pots in a peat-moss-lined box. And
80 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 in agriculture.
The hope was to be able to span a seemingly uncrossable chasm
separating successful organic farmers and university agricultural
faculties and get them to exchange views on problems,

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

"At first we were allotted half an hour to address the commit-
tee.” said 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
political process. Here was this act that had just been lyingona
shelf, unfunded for two long years, but the legislators running
the hearings apparently thought so little of whatever we had to
say about our problems that, with the time allotted, it was hardly
worth the Midwest Institute’s spending all that money on our
travel. If our experience is typical, then the whole situation is
Ironic, to say the least. Very few people in Congress have any
inkling of the larger economic or ecological issues related to agri-
culture as a whole. One has to wonder how our government gets
anything at all done with any real wisdom.”

After giving a short history of his farm conversion,
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Kirschenmann told the committee: “By now it is crystal clear to
almost everyone that agriculture is in serfous trouble not only in
the United States, but in many other countries of the world. It
would be a terrible mistake to think that only a little tinkering
can correct its ills, The system is so flawed economically, agro-
nomically, and environmentally that it needs no less than a fuil-
scale overhaul.”

Most crucial for farmers locked into the present chemical sys-
tem, Kirschenmann told the politiclans, was practical informa-
tion on how to get out of it. The current agribusiness structure,
with all the weight of forty years of research on capital and energy
systems behind it, has given farmers the biased impression that
it was the only viable agriculture avallable. This 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 intermational agricultural bureaucracy, that low-input
systems were not only feasible but highly profitable.

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

To bolster his appeal to the senators and representatives. and
forcefully bring out to what depths purportedly objective agricul-
tural research had fallen, Kirschenmann needed only to add how
one land-grant college professor told Charles Walters Jr., 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 sald wryly, “is that they've changed
the Golden Rule from ‘Do unto others...’ to read: 'He who has the
Gold makes the Rule.™

Back in the kitchen where Janet was preparing a beef stew for
supper, we asked Fred what impression his blodynamic practice
was making on any of the agricultural schools or thelr extension
agents,

“Good Lord,” he replied, “I 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 assocla-
ton. now expanded into the Northern Plains Sustainable Agd-
culture Assoclation,” where I'll be giving the keynote speech, which
will be attended by some twenty European representatives of
Marcolla's FVO group as well as by our own members and new
farmers desperate to convert to non-chemical methods, It will
focus on the problem of transition from the old way to the new.
We'll hold workshops in which our organic farmers who have made
a successful go of it can explain to the new men who've already
signed up for the conference all the problems they're going to face
and get into the nitty-gritty of what to do about them, and teli
them about the mistakes that have been made.

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

Continuing this theme during dinner, Janet spoke of a “mile-
wide” gap separating the day-to-day concerns of farmers from
those of city folk represented by the majority of politiclans who
hold the lives of food producers in their hands, “As one brought
up In an urban community who had to learn about a new cul-
ture, the culture of the land.” she said, “I wonder if that gap, so
painfully felt by farmers, will ever be bridged. To give you but one
example, a Massachusetts congressman on a delegation to study
farm problems here in North Dakota, was invited to take partin a
TV-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 ali sincerity: ‘Do you have to milk
your cows every day?" There must have been an explosion of
taughter 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 nalve questions
1 get from my family and friends when 1 go back East. It's sad
that alt of them think agriculture can be run like a factory. Alot
of them see milk running out of a tap, Hke water, and their pack-
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aged cereal grains as one more analog of a mechanical produc-
on line tu out widgets.”

. The samznlilnégntality. sald Janet, was illustrated when a New
York TV 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 TV 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 fiim wi]l be thousands
of square feet of snow as white as in Antarctica?

Silence ensued, broken by an embarrassed: “Oh, [ see....WE
never 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 ploneers.”

Chapter 8

HEAVEN ON EARTH

C f That all this chemical horror is as unnec-
€ssary 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 aild of a crew of city rats. As head of the
Nutrition Research Agency for the Imperial Government of India,
and director of its Pasteur Institute at Coonoor. McCarrison gained
a knighthood and an appointment as personat physician to King
George V. But it was his interlude with rats, while still a young
man attached to the Gilgit 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 comparattve study of the dietary practices of
people from various regions of Indfa, young McCarrison was sur-
prised to find that rats that ate the diets of Pathans and Sikhs
increased their body welght much faster and were much healthier
than those ingesting the daily fares of neighboring peoples such
as the Kanarese or the Bengalis.

Even more extraordinary, when his rats were fed the same diet
as that of the Hunzas, a diet limited to grain, vegetables, fruits,
and unpasteurized goats’ milk and butter, the rodents appeared

91




92 Secrets of the Soil

Major-General Sir Robert McCarrison, C.LE., M.A..
M.D., D Sc., LL.I., FRC.P. BAQ. (From a bust
by Lady Kenmet)

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

Other rats contracted precisely the diseases of the people whose
diets they were fed, and even seemed to adopt certain of the hu-
mans’ nastier behavioral characteristics. lllnesses revealed at au-
topsy filled a whole page. All parts of the rats’ bodies, skin, hair,
blood, ovaries and womb, and all their systems—respiratory. uri-
nary, digestive, nervous, and cardiovascular—were afflicted. Many
of the rats, snarling and victous, had to be kept apart if 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

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

Until very recently the only way to reach this oasis of life and
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health from a degenerate and dying West was via the outpost of
Gllgit, a month’'s hike from the nearest Pakistani raithead 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 centuries 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 farmhouses 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
of Baltit, 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.

Hunzakuts, as the natives choose to call themselves, differ from
other races living in that distant corner 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
army 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, until conquered by the British in 1801,
and pacified by a domestic Ismaili ruler, known as the Mir, who
had the wit to learn the rules of karma. Visitors have written in
great detail about the extraordinary health of the Hunzakuts. There
ts practically no plant or animal disease, and virtually none in
humans: absolutely no cancer. no heart or Intestinal trouble: and
the people regularly live to be centenarians, singing, dancing, and
making love to the edge of the grave.

Visitors tell of seeing no cripples. Wounds are sald to heal with
remarkable speed, seldom becoming infected if rubbed with the
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local soil, rich in minerals, which somehow obviates sepsts. Hunza
women are so healthy, they need no assistance in delivering a
child, whom they breast feed for two to three years, deltberately
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 biemish, attributable in part to the application of
ofl of apricot seed. Nor is there any evidence of juvenile delin-
guency: visitors remark that one never hears a mother scold or
bribe a child. Treated as integral members of society, trusted and
given responsibility, the children are described as growing up
healthy emotionally as well as physically.

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

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

As mountain climbers they are superb and unequaled, with
great powers of endurance. Agile as goats, they leap over houl-
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
with balls and mallets carved from bamboo roots.

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

Unanimously described 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 in the fields. Slim 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 sofl has been hand-prepared with delicate

care, often brought from afar, laid e on Earth >
. ar, in narrow

fields hacked from the raw face of the sumun%l;?gﬁo?xr:gir::aceg
built up with stones like a jigsaw, as high as thirty feet u;l:l
smaller stones as riveting, firm without mortar or mud, Képt fer%
tile with organic compost, the strips are watered by the silt-laden
melt of glaciers brought in by man-made conduits of extraordi-
nary engineering. constructed with nothing more than a wooden
spade and an onyx-tipped pick. Without benefit of transit or the-
odolite, the channels go through tunnels, over agueducts 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 liquefled 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 in colloidal
suspension some, if not all, of the mineral constituents of the
mountains, the necessary fertilizer for the Hunza fields.

In their manuring, the Hunzakuts return everything they can
to the soil: all vegetable parts and pieces that will not serve 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 it emerges. To be sure that not an ounce is
wasted at threshing time—when a mixed team of cows, donkeys,
mules, and yaks, yoked abreast, are driven over the cut crop on
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the threshing floor—a person driving 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 is about to
drop. On mountainsides, children scour the fields to garner every
last blade of grass for compost, every last errant speck of goat or
sheep manure. Like their Chinese neighbors, the Hunzakuts save
their own manure in special underground vats, clear of any
contaminatable streams, there to be seasoned for a good six
months. Everything that once had life is given new to life through
loving hands.

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

Carefully cultivated strips
of land in Hunza, every
stone of the walls hand
laid. Raka peak, one of the
highest in the Himalayas,
in the background.

Each farmer saves what's necessary for the next year's crops, or
barters with his neighbor. No Hunzakut owns more than five acres,
and many families have divided up their ownership into tiny lots,
sometimes no bigger than a Persian carpet, every inch of which is
cared for with affection and understanding.

Yet in all these plots the produce flourishes, carefully tended
by hand, with no other instruments than a pick of ibex horn and
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a wooden plow drawn by bullock or yak. Plowing is necessary to
aerate the roots of the plants which would otherwise suffer par-
tial asphyxiation. But the Hunzakut does not plow deep, and would
not, even if he had the modern moldboard plow. Deep plowing
compacts the surface and submerges bacteria and other valu-
able organisms to levels where their numbers are reduced.

Rich in organic matter, Hunza soil is porous and spongy, en-
couraging the multiplication of earthworms, which make thou-
sands of burrow holes into which water can easily seep. Each
farmer applies his water personally, and when the 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 leaching of the nutrients would end in an imbalance of
elements, causing crop disease and bringing on insects. The ter-
races afford perfect drainage and allow for deeper penetration of
air into the soil, all of which promotes the growth of microorgan-
isms, enabling both the bacteria and the roots to benefit.

Visitors to Hunza describe the vegetables as rich in flavor, with
a delicious taste despite the fact that there is no seasoning, which
iIs 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 is steamed in is always saved
and used.

But it is not just their spartan diet that accounts for the ex-
traordinary health, amiability, and lack of neurosis among the
Hunzakuts. The real secret appears to lie in the same mineral-
rich glacial water that fertilizes their fields, brought to the vil-
lages in canals for domestic use. Cool and inviting, it is called
. " because of its pearly gray color, Every man, woman,
and child, drinks an abundance of this water, which is neither
bolled nor filtered. And so does the Mir, though he has plenty of
clear, “clean” water for unwise, finicky, 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. "It should give
us a clue,” said Sir Albert, “to the health of these remarkable
people.”

John A. Tobe, an American traveler and adventurer, first to
scientifically analyze the al milk,” says the Hunza minerals
go into the soil in a gGlioidal €. which is described as the state
of a solute when its molecules are not present as separate enti-
tes, as in a true solution, but are grouped together to form solute
“particles.” These particles, approximately one hundred-thou-
sandth to one ten-millionth of a centimeter across, only detect-
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able by means of an ultramicroscope, carry a resultant electric
charge, generally of the same sign for all the particles, usually
negative, and it is their colloidal state that enables the human
body membranes directly to absorb essential mineral elements
without their having first to be processed organically by plant
and animal. Every cell of the human body is made of colloids
arranged to perform specific functions. Colloidal particles are so
small, and therefore have such a large surface area—a teaspoon
of particles has a surface area greater than a football field—that,
according to Gustave Lebon in his Evolution of Energy they gen-
erate surface energies that have powerful effects on physical and
chemical reactions.

Tobe believes the Hunzakuts' “glacial milk,” with which they
water their fields and which they drink so copiously, supplies
them with all the elements required by their bodies, in nutrient
form, and that it is the explanation for how they can be so strong,
so energetic, so unneurotic, and have such powers of endurance,

Harsh Hunza country and a few of its aged residents. Good health at over a hundred
years of age s common among the Hunzakuts, (Courtesy Acres U.S.A)

both physical and sexual, on such a spartan diet. He believes it is
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 in their nineties, and why they can walk to Gilgit,
sixty miles away, over the grimmest 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 might make the Black Plague pale, knowledge
of a group of people living 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.1. 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 drinking vital water would create a tremendous
stir in medical circles, would crystallize a demand that the mecha-
nism be immediately created for carrying these findings into ac-
tual practice. "It didn't,” he complains, “even produce a tiny ripple
in 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 mid-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 his colleagues in Congress to the amazing
potential represented by the Hunzakut phenomenon. He might
as well have dropped a pebble in the Hunza River.

Now the Pakistani army has built a military road through Hunza
to the Sino-Soviet border. Where Polo’s mule trains carefully trod,
the treads of tanks grind hard, and in their train come sugared
drinks, NPK, and the inevitable pesticides to raise the specter of
disease and early death. Shangri-La is Shangri-La no more.

Yet the secret of the Hunza health may yet survive to save the
soll and health of a sick and ravaged planet. A sample of Hunza
water, recently brought back by a young American traveler, Betty
Lee Morales, has been thoroughlv ana]vzed with sophistjcated
laboratory techniques by FElfieENSBRASAN. author of Pyramid
Bower. The results are as astorﬂsfﬂnﬂ, 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 intervening chaos in the life-giving stirring of his biody-
namic preps, designed to revitalize a dying soil.




Chapter 9

¥ VORTEX OF LIFE®

So strange and mysterious are the proper-
ties of water, just ord!.nary tap water, that anything new about its
behavior has become a landmark n the history of science. In the
1920s when the Rumanian scientific genfus Henry Coanda made
the discovery, apparently banal, that a fluid flowing over any sur-
face tends—as if it were alive—to cling to that surface, it was
considered by physicists so important it was called the "Coanda
Effect.”

Intrigued by tales of the longevity of the Hunzakuts, in the early
1930s Coanda made the arduous journey to Hunzaland. As a
water expert he was delighted to be told by the Mir that the secret
to the Hunzakuts' longevity and health was hidden in 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 “ordinary” water, using
the facilitles 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 snowilakes, each of which,
as they fall by the ziilion, is uniquely designed and molded by
unknown forces in its micro-environment, no two being alike, as
far as anyone can tell.

With a “fluid amplifier,” a device he invented that could make
snow from water, Coanda found in the center of each snowflake a
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Dr. Henrd Coanda {right], the father of fluid dynanivs, and G. Patrick Flanagan at Huyck
Research Laboratories in Stamford, Connecticut, in June, 1985, Dr, Coanda was the
scientist whe discovered that the secret of long e was in the structure of water. He told
Pairick: “We are what we defrik.” [Pheto 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 io be what dowsers characterize as “living,”
to distinguish it from its stagnant, lifeless counterpart.

By carefully timing the life span of snowilakes, 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
regularty drink such water, The “living™ fluld 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-Mongolan border. Stiil
he did not know why or how the special glaclal water extended
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human life. Before returning to his native country to become presi-
dent of the Rumanian Academy of Sciences, Coanda entrusted
his water resea o0 a young collaborator at the Huyck laborato-
ries, Pal fagan. a prodigy who, at only seventeen, had been
listed Dy Life magazine as one of America’s top ten scientists. I
think you are the only one I know,” Coanda told him, "who can
evenuia]ly come up with a system to make Hunza water available
anywhere in the world.”

Flanagan, a short man of forty, with a closely clipped mous-
tache, his head as razed as Kojak’s or Yul Brynner’'s, met usina
small motel next to the tiny Sedona airport atop a mesa in the
mountains of central Arizona. All around us rose a magnificent
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 with far-flung lec-
tures on such arcane subjects as Pyramid Power and Tantric 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 colils of the twisting Oak Creek Canyon, sur-
rounded by gnarled terra cotta peaks against a sky so blue its
energy is taxfgible-—is what Lyle Watson in his The Romeo Error
describes as a unique “power spot,” one where great concentra-
tions of energy can be felt coming up from the earth through four
separate telluric vortices.

Visitors 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 describe experiericing visions, telepathic communica-
tion, past-life regressions, precognitions, UFO sightings, enhanced
automatic writing, spiritual 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 yang or male energy, is reputed to stimulate and elevate
consciousness; the magnetic, or yin vortices, charged with fe-
male energy. are supposed to open one's psychic perc_repuon: and
the electromagnetic vortex is credited with balancing both body
and spirit, 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 spiritual 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
Lemuria, the claim being that the nearby nattve Hopi Indians are
descendants of ancient Lemurians. Many a visitor attests to sens-
ing the presence of great crystals buried beneath the existing town,
to which they attribute the emission of intense radiating energy,
the source, they say, of the vortices' power in the area.

But whether 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,
it is a fact that magnetic anomalies do exist on the planet, places
where cars mysteriously roll backward up a hill as gravity turns
to levity. Indeed, at Sedona the trees in the vortex in the canyon
by the airport mesa do not grow perpendicular, but towards the
center of the so-called vortex.

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

For years he has been collecting samples of water from all over
the United States. Considered no more than an amalgam of oxy-
gen and hydrogen, water is, in fact, far from banal. Constituting
90 percent of the human brain, it may, says Flanagan, 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
attributes, 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 its vol-
ume, requiring the least amount of energy to maintain itself. Yet
its potential strength is ominous. Were all the extraneous gases
to be removed from an inch-thick column of water, that column
would become harder than steel,

In a bathtub, Flanagan elaborated, bulk water is composed of
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a small number of liquid crystals and a very large number of
chaotically random molecules. “In theory, liquid water, even when
boiling, has microscopically tiny ‘icebergs’ of crystalline water
within it, liquid crystals that retain their set structure, whereas
the rest of the water is all randomly oriented, vibrating vigor-
ously. Cooling water automatically creates more of the crystals
until nearly the whole mass becomes crystalline ice.”

The point he wished to make was that when a living organism,
such as a plant or an animal, takes in water it structures it intoa
composition with a high percentage of octagonal liquid crystals
and very low percentage of unorganized molecules. This, said
Flanagan, is done by means of high-energy colloids—particles in
suspension or solution too small to accurately be viewed with an
ordinary microscope. “Colloidal particles act as tiny ‘seeds’ of en-
ergy, charged to attract freely-roving water molecules, and thus
form the nuclei of liquid crystals. But to do this, the colloids,
normally of unstable charge, require a high electrical charge. In
living systems, they retain this charge by being protected by a
coating of such materials as gelatin, albumin, or collagen.”

To {llustrate his meaning with an analogy, Flanagan explained
that similar colloids, not found in nature, are artificially manu-
factured by the detergent industry. These, we learned, have two
poles, one lyophilic (liking water), the other lipophilic (liking otl),
the latter on the inside facing the colloid, the former on the out-
side facing the fluid in which the colloid is suspended. This struc-
turing allows the water to penetrate dirty clothing.

Another force causes water molecules to form long complex
structures known as hydrogen bonds. These enable water to wet
substances such as glass, clothes, powders, or one's hands, a
force that can be strengthened or weakened by 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 it is stirred into vortex and chaos.

In 1974, Flanagan found that crystals of all kinds, such as
quartz and precious gem stones, have a marked effect on water
surface tension, a characteristic known to ancient Tibetan physi-
cians who applied it to make @ ected water potio
their patients. If poured on wileat, mung-bez
radish seeds, th {

lanagan asked himself, did the crystals get the
energy with which to affect the surface tension of water? It seemed
to him they must be “resonators of cosmic energy impulses gen-

" But where,
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erated by super-novas, and other deep-space influences.” To de-
tect such forces he basically thought to be gravitational 11.1 nature
he constructed a device to pick up cosmic gravitational waves
These he converted and amplified so as to be recorded on a chaﬂ
recorder, heard through a loud-speaker, or displayed on an oscil-

loscope.

?l‘eating showed that whereas ordinary tap water has a surface
tension of 75 dynes per centimeter, the cloudy Hunza water that
appears “dirty” when held up to a light source has a much lower
one of 68, and 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 ionic, but in colloidal form—meaning that the minute
mineralized particles, though microscopically small, do not dis-
solve in the water, as salt does, to become ionic sodium and ionic
chiorine, but remain in suspension as tiny electrically-negatively-
charged and therefore self-repelling stable partlcles.v

Pure water melting from the glaciers in the mountains of
Hunzaland, Flanagan realized, would be devoid of minerals. But
pressure from the millions of tons of ice—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 nullahs or
vertiginous torrents. And such is the peculiar nature of water¥

Patrick Flanagan in his forties in 1988 with his vortex machine in Sedona, Arizona.
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that each Hme its speed Is doubled, It can carry sixty-lour Mo
tmes the amount of matter In suspension. In the fast nullahs
water thickens up with sediment.

*This collold matter seemed so important.” sald Flanagan, “that
I pursued the idea that it was these stable ¢ olloidal minerals that
gave the Hunza water its special structure 4

For years Flanagan tried without success to duplicate the cal
loidal minerals in his laboratory, °1 tried all kinds, many of them
clavs. But none had sufficient electrical charge to lower the sur
face tension of water down to the sixty-elght figure characteristic
of Hunza water.”

Flanagan next discovered that the mineral particles in Hunza
water had a fatty or oflv organic acid around them. derived. he
assumed, from old strata through which they had traveled. which
in his eves, had to be made up of petrified forests or something
equally ancient. What was necessary, he saw, was 0 find a wav
to make the non-soluble minerals colioidal by artificially putting
an electric charge on them

It flashed to him that such a charge could be produced in the
Hunza water by a vortex, ar whirlpool. such as exist by the hun
dreds in the fast-flowing glacial torrents. an lkdea he had extracted
as had Podolinsky, from Theodore Schwenk's Sensitive Chaos
Therein he learned that all flowing water, though It appears to be
uniform. is actually divided Into extenslve inner surfaces. or lay
ers, moving against one another, Any obstruction will cause these
inner surfaces to flow at different rates of speed and form spirals
or vartices, which sCparale from the rest of the fluld and generate
electric current. In fowing rills, brooks, streams, and rivers, mil-
lions of vortices form when water rushes over or against stones
and other ohstructions. [t was the vortex. Flanagan realized, that
could put an electric charge on the particles of matter suspended
in the water and thus render them “colloidal,” each tny element
forced to be distinct, repelled from its nelghbor by a similar charge
If he could find a way to duplicate this charging of the micro
scopic matter, he might produce an effective facstmile of the Hunza
water

From careful observation, Flanagan found that vortices have a
special cadence of their own. They shr ink ln diameter and extend
in length at one moment, then expand In diameter and contract
in length at the next, continuing this oscillation in a periodic
manner just Hke a penduium or the mainspring of a watch

To easily view the separate parts of a vortex, Flanagan added a
little glveerin to the water and poured It into a clear cylindrically
shaped vessel—similar to, but much smaller than. the BD 500
stirring vat—with a hole bored through the bottom from which
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the water emerges in vortical form. When the shape of the con-
tainer is altered, the closer Its curvature comes to the ideal for
sustaining a vortex. the smaller 1s the hole required. The perfect
comtainer, Flanagan found, was an egg-shaped ellipsold whose
lengih-to-width ratio was 1:v2 '

if a few drops of food coloring are added, the whole voriex ap-
pears to come alive, Not only can its rthythmic pulsation be ob-
served, but layers of internal formative surfaces can be seen spin-
ning much more rapidly than external ones, which themselves
form corkscrew patierns reminiscent of the spirals inside conch
shells or on the surface of various African antelope horns, all of
which are built to scale on the basis of the

1.2.3.5.8,1

ribonacci series

In the vortical flows of water, says Flanagan, reside the secrets
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of iis great sensitivity to cosmic foree and its power as 4 bearer of
formative living processes

"When you read Schasspleadedtl,” sald Flanagan, “you realize
the organs of every living thing are paris of frozen vortices
Schwenk gives example after example of vortexial formative pro
cesses in nature and comes to the conclusion that the vortex
formation is tuned to the warp and woof of the Universal matrix
This accords with anclent Vedic texts written millennia ago in the
Indian subcontinent that indicate the shape of the Universe as
ellipsoidal.”

In a monumental ten-volume work, Wape Theony: Discoveny) of
the Cavuse of Grapitation, published in 1943, T.J.J. See, an Ameri
can professor of mathematics who in the 1930s was in charge of
the twenty-six-inch Equatorial Telescope at the U.S. Naval Ob
servatory in Washington, D.C., showed that the entire physical
universe revalves around a geometric figure, known as a rectan
gular hyperbaola. which also deflnes the curve of a water vortex
This basic curve, says Flanagan, was discovered by See to repre
sent many phenomena, including the Inverse-square law ol
electromagnetics; the laws of magnetism, gravity. and planetary
motion; the temperature of the sun at any given point from the
cernter outward; and—most ImpoTiant o the subject at hand—
the surface to volume relationships and the structuring forces
binding all matter

When Wilheln Reich, once considered by Sigmund Freud his
most brilliant disciple, nevertheless broke with the psychoana-
lvtic movement to make his momentous discovery of a life-en
ergy, “orgone,” related by some to Steiner’s “chemical ether.” he
found it to be made of Krelselwelle, or spiral waves, In his book
Cosmic Superimposition Relch describes the creation of matter
from the throat of cosmic vortices, such as nebulae

In his laboratory, Flanagan demonstrates the cosmic proper
ties of a vortex. Closer examination eerily reveals that the clrcu
lating water exactly follows the laws of planetary motion around
the sun, such that. {n its laws of movement, the vortex is a min
fature copy of the solar system, and, on a larger scale, is reflected
in the great stellar nebulae, as Reich already showed In Cosmic
Superimposition,

Schwenk pointed to other properties of the vortex. suggesting
cosmic connections, One such connection can be revealed by af
fixing a pointer. llke a compass needle, to a wood chip. As It circles,
the pointer always points in the direction in which it was origl
nally aimed when the chip hil the water. Like the compass needie
it Is cansiantly directed to a single point in infinite space. Accord-
ing to Schwenk, this is a clear indication of how a vortex is ori
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ented as if it were held in place by mysterious cosmic threads

Fascinated by Kolisko's experiments, which showed changes
produced in crystallization of mineral salts by planeiary transits.
Flanagan realized the same coamic ¢ nergles could be captured in
water undergoing turbulent chaotic movement or vortical flow
and—muost important—that these energies would remain in the
water after the flow ceased untll the water was apain agitated
violently enough to disrupt them

When the velocity of a vortex increases, the diameter of its throat
gets smaller. In a perfect vortex, as the diameter approaches zero,
the velocity approaches infinity. Because infinite velocity in the
physical universe is tmpossible, something has to give. In the
case of water, its molecules begin to dissoclate into vapor, releas-
ing eiectric charge. And here comes the first clue to what could be
so mysteriously charging the SHSRRNBEISDD with clectric en-
ergy.

What happens, Flanagan explained., is that the hvdrogen bonds
of water molecules subjected to such stress are stretched like
rubber bands: at which point they absorb planetary forces, which,
as the molecule snaps hack into shape are retained and enerplze
the molecule. This goes a long way towards explaining Steiner's
and Kolisko's planetary forces energlzing the BD preps

To find out just how much charge is generated by a vortex four
inches in diameter, Flanagan lowered a thin specially shielded
wire electrode into the center of its vortical throat. being careful
not to allow the wire io touch the water. By means of another
electrode touching the water he was able, when the vortex was
moving at approximately one thousand revolutions per minute,
to record a charge of more than ten thousand volts emitted from
its swirling water: quite a boost from the cosmos.

As for the telluric forces that affect the BD preps while they are
buried. in the 18308 an intreptd German physicist, Paul E, Dobler,
showed that water moving in constricted underground passages
raciates energy In what was then called an X-band of the electro-
magnetic spectrum, X because nobody then had the spectromet-
ric equipment to differentiate any signal in this part of the infra-
red band of radiation. As set forth in the first of two books—mosi
copies of which were destroyed by the Nazis—Dobler was able to
demonstrate mysierious carth rays. such as are sald to radiate
irom the Sedona vortices, by using a highly polished enameled
aluminum plate inscribed with the words Unterirdische
Wasserader, or "Underground Watercourse.”

Combined with X-ray film and positioned on the surface of the
ground where a vein of water was known o be flowing. the film
became exposed to earth rays via the aluminum, and when de-
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veloped gave a clear plcture of the words “Underground Water
course.” Physicisis repeated . but were so
perplexed by the results they rejected them beCause “physics rec-
ognizes no such radiation.”

Continuing to work on the problem of vortices, Flanagan found
that the vessel best suited to contain a vortex was one designed
as a mathematical complement to See's rectangular hyperbola: a
type of ellipsoid. His device, called a goiEERDeal it
was put to work in 1983 to create what TTitagan describes as a
“perfect vortex,” allowing newly-formed colloids containing all the
ingredients found in both human mother’s milk and in fresh fruits
and berries. to be fed into the vortex. where they became sub-
jected to forces he says are creatable in no other way. These forces
lower the surface tension of water treated with the colloldal mix
all the way down to an all-time low of 26 dvnes per centimeter,
the same as for ethyl alcohol.

"But very low tenslons are not necessarily good.” he explained,
“in that when theyv get too low, they are far from equilibrium
Over a period of time they lose energy and revert to water with a
normal surface tension. We found that if we produced a water
with a tension of 38—lower than the 45 created by washing-ma
chine detergents—it has a stability that could last for years, per
haps as long as a century.”

Flanagan based his statement on the fact that colloldal chem-
istry has discovered that large-sized colloids tend to "bounce
around” and lose their eleciric charge, but tiny ones retain a
charge, called a Zeta-potential, that is optimally long-lasting.

Thomas Riddick. a ploneer colloid chemist who formed his own
Zeta-Meter company in New York. says that the Zeta-potential is
a basic law of nature; it plays a vital role In plant and animal life
to maintain a discreteness among billions of eireulating cells that
nourish the organism. The whole human body is made up of col-
lolds. and all its flows are based on electric attractions. Blood
cells have a protective coating of albumen, which keeps them
charged, stable. and uncoagulated. Wrong foods, says Flanagan,
tend to destroy the electric charges on your blood cells, which
then coagulate and get sluggish. eventually dving. But i vou are
able to take in highly charged colloids from fresh food—or from
Hunza water—they help enhance the overall negative electric
charge an the blood cells

By adding one ounce of his newly-made colloidal mixture with
its 38 surface tension 1o a gallon of distllled water, Flanagan has
been able to creale a product with a surface tension of 55 to 65
that he feels may have the sune positive blological effects on liv-
ing organisms as does the Hunza water

w
"

Vortex of Life

Professor Keneth Reed, head of the University of Minoesota's department of ndoorsd
engincrring. cearmining ithe collobdal perticles (o Flanagun's watcr with an electron
ricrmscape found them (o be “s bundred Hmes penr sactive and stronger than the
particks in any keewn surfectort due to ool greater tsprrsal capmhility in

SUS T,

To find out, he allowed his thirteen-year-old bitch, “Wishes,” a
115-pound cross between a St. Bernard and a Great Dane, to
drink nothing but "Hunza™ water imbued with what he calls his
“Crystal Energy Concentrate.” Within just three weeks, the en
feebled dog. which previously had to be lifted over logs on the
trail in the foresi behind the house, was able to leap them by
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herself. In Ohilo, one of Flanagan's [riends gave the treated water
to a valuable thoroughbred stallion so old he could only get a live
foal once in three breedings. Soon after being put on the water,
the horse, whose coat went from dull to shiny, was Impregnating
all his mares without a miss. Given the same water, the mares
also had such easy births that often the stable men would arrive
to find newborn foals on their feet. though no signs of labor had
been evident in thelr dams the previous evening. Race horses
known as “bleeders™—because thelr lungs are so weak they emit
biood from their nastrils as they run—showed no more bloodlet-

ting symptoms after a regime on Flanagan's water.

More impartant to humans, and especially to secretaries, au-
thors, and all those obliged to face a computer terminal for hours
on end, is the risk, according to specialist John Ott, of having
their red blood corpuscles coagulate or clump Into aggregated
masses the French call mouleaux. Flanagan videotapes, taken
through a microscope In his laboratory, show such masses dis
aggregating in a matter of minutes after ingestion of his water.

While thess extraordinary biological results are as yet no more
than empirical, strict “double-blind”™ tests not having yet been
-l!'.[tl}lpifd laboratory trials run in Minnesota proved Incontra

vertibly that has amazing structuring properties.

In this instance the test st ibject was neither animal nor hu
man, but plain old cement or—mixed with other aggregates such
as sand or gravel—soneterer Made with ordinary water, a block of
cement, thoroughly dried, has a resistance, prior to cracking or
sundering, of B-488-peunds per square inch. Add only a vivaible
ful of Flanagan's water to each gallon and a half of ordinary water
in the mixer, and the same cement has a resistance ofdieiS00-pak.

In another trial, called a slump test
it was found that the nor
mally “entrapped” air, which makes cement weaker, was only 30
percent compared to 70 percent with ordinary water. Remark
ably, the treated cement contalned less water: with greater plas
ticity or flow capacity It is also 30 percent lighter than the un
treated and, because much less acid. less corrosive o steel em
hedded in concrete. It also does not burn the hands and arms of
construction workers who use it in such jobs as stuccolng.

Flanagan says the electric charge on his collolds is so well pro
tected they do not become unstable even I frozen, bolled, auto
claved, microwaved, frradidted by gamma rays, or Inmersed in
powerful cationie electrolytes. He found this out after exposing
them to such influences, by measuring their elecirical charge in
a U-shaped glass tube, a type of clectrophoresis cell in which
eollaids, if overcharged posiiively or negatively., will migrate to

basically a measure of aic.

e

. Vortex of Lifs 113
one of two poles. :

Using this simple system, Flanagan estabilished a direct rela
tionship between Zetn-potential, surface tension ‘
turing effect on water

When Flanagan ﬂt:wtd the Australlan fllm on-Foedelissios that¥
shows the he at once saw the connection
with his own research, and his explanation of what occurs is at
last comprehensible in lay terms. “Steiner's idea that an energy
enters the water each time the direction of stirring 1s reversed is
risht on 1]’&\‘__' mark.” said Patrick with excitement. =1, too, have run
tests with <3 : B but, in my case, | have an instru

and the strac

Wnent that credlPs HSTaniansous reversal and I've measured the

Slectromagnetic charges involved.”

& Flanagan further cleared up the mechanics of how the vortex ig
. - 5 i z n
g actually created. “What is first formed in the Australian BD stir

ring machine is not a true vortex, bul a parabolic curve called a
paraboloid of rotation. Actually an egg shape, it relates to Stetner's
idea that eggs and other ovold forms such as walnuts or pecans
are receptacles for the life-energy suggested by Helch. "

It is only when the machine stops and reverses, that, if one
looks closely. the parabola is seen to collapse instantaneously
and only just preceding the onset of what Podolinsky calls “chaos”

\ does it then form a perfect voriex

“The wide deep center of the paraboloid collapses.” said

Flanagan Tvirmuai impltes towards the center ot the tupe of
resgisal It then creates for an instant a tiny vortex throat, which
disappears into foam and chaos. It looks ke chaos, but you must
know that any time it's created In water, it's filled with millions
and millions, if not billions, of small vortices. Also we have a cer
tain amount of energy involved here. the energy of revolution ro
tating this tremendous fluld mass In one direction. When the
direction abmptly reverses, where does that energy go? It has o
be absorbed into the hydrogen bonds of the water and absorbed

4 onfo the particles of the 500, rendering them colloidal and 1 m:lji}

ingestible by both the mh roorganisms and thedmagry singlt
Gclied zpos hairs of ph
Thar Stemier was onto a  phenomenon somehow familiar to peas
ants in the old couniry 18 clear from the testimony of Viktor
Schauberger. a forester who spent a lifetime observing the behav
lor of water in virgin tracts of forest in his native Austria and also
in Bavaria. In a biographical book on Living Water. Swedish au
thor Olof Alexanderson inclhudes Schauberger's description of ho
liguid voriices are associated with strange energy discharges such
as halos, bali lightning. and a levitational force capable of bring
Ing heavy egg-shaped stones up from the bottom of a stream to
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its surface, where they float on top of the vortices. And implosion
as the name given by to the act of vortical col-
lapse, It 1s the levitational energy, sald Schauberger. that allows
fish to leap over high waterfalls from the agitated pools formed by
the cascading water below them. Schauberger was the first to
refer to the creation in nature of Edelwasser, or “live water,” the
uction m whh h he LlfntLd tn_his laboratory with

‘chambers becatise i‘ih.-frnrrqv :in-rluprd within them was cen-
=t lacting toward a center] Instead of centrifugal {acting away

from a center). weaglil~ 1s the name given U"Fh to the
flowing water they detect in underground veins that emits the
radiation discovered by Dobler not detectable by dowsers in wa-
ter coursing through an ordinary pipe. Schauberger maintained
that the implostve, centripetal energy was the basis for life. whereas
its opposite was the cause of decay and destruction—patently
exemplified by atomic explosions. His cosmological outiook in-
sisted that all our technology should be harmonizing “going with
the flow of Nature™ rather than forcing actions contrary to natu-
ral motions

Brought up, like Steiner, In the countryside, Schauberger took
as much Inspiration from the observations and practices of simple
peasants as from the academically-schooled who hardly ever left
the city

In an essay, Natuwral Farming, he recounted a visit made to an
old farmer whose harvests were superior to any in the reglon, but
was constdered a little touched in the head by everyone in the
community

*It happened one day, as darkness was coming on.” wrote
Schauberger, “that | came to the farmer’s house. In the courtyard
I met the somewhat unsvmpathetic son and inguired after his
father. “The old one Is in the back of the house,’ the young man
answered with an unfriendly gesture, "Shout loud enough and he
will come.™
. hauberger found the old father standing in front of a wooden
fbarrel as large as three or four buckets, singing In a quaint voice.
[ Al the same time, he was stirring the contents of the barrel with
a huge wooden spoorn. It was not really a song he was singing.
but rather a musical scale, rich in tone, ranging from {alsetto o
double bass. This the old man did as he bent over the barrel,
singing loudly down into it. As he went up the scale, he rotated
the spoon in an antl-clockwise motion. When his voice deepened.
he changed the direction of the rotation of the spoon.

Schauberger savs he thought to himself there had to be some
reasan for all this

\
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e R e . e i b il
15 as 10 whal he was
stirring. 'Lmum.n!_ I came up to the m:m and glanced inside:
there was nothing there except clear water, Eventually the oid
man noticed me. nodded in reply to my greeting, and continued
to stir without pause
My glance alternated between the farmer and the contents of
the barrel. With a flick of his hand, he would throw bits of loamy
soil into the barrel as he continued to stir the lquid first to the
right and then to the left. At the same time he sang quite loudly
and not altogether pleasantly into the open contatner. His stir-
ring the water finished, the farmer loaded his barrel onto an ox
drawn cart and, proceeding into his fields, would dip a palm-
frond inte it and sprinkie the water accumulated on it onio the
ground in very fine distillations, not uniike a priest who sprinkles
water on his communicants. Eventually the water evaporated leav-
ing exceedingly Ane crystals which carried a negattve charge. These
erystals attracted rays from all directions and then gave them out

again

Schauberger noted that the farmer had. through trial and er
ror. learned at what pitch his volce would set up a resonance
with the shape of barrel that would stimulate the molecular v
bration of its contents. The practice, called in German Tonsirnigen-
“singing to clay”—was done at specific times, principally tmmedl
ately after planting and firming of seed in the sofl, at just this or
that side of Eastertide.

When Flanagan read Schauberger’s account he was 80 struck
by the apparent similarity of the old peasant’s stirring treatment
of his water with a colloidal substance and the one shown in the
Australian film that he wondered whether Rudolph Steiner, who
was also raised in the Austrian country might not have de-
rived his kmowledge from the same kind ulm -"clay-singsr”
—as the one described by Vikior Schauberger

“It 1s also Interesting.” said Flanagan, “that the earth traveis
through space In a vortical manner. Like the other planets, it
circles the sun at about thirty kilometers per second. Constantly
and rectilinearly, it is also moving in space toward the constella-
tion of Hercules at twenty kilometers per second. The combina
tion of these two movements produces a helicold trajectory, as
beautifully shown by the Italtan sclentist Giorgio Piccard!, whose
animated model revealing it was set up at the Brussels World's
Fair in 1958.°

A single calculation shows that the speed of the earth’s spiral
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trajectory reaches a maximum In March and a minimum In Sep
tember, at approximately the time the cow horns are disinterred
depending on whether they are buried In the earth’s Northern of
Southern Hemisphere. Could this, Flanagan wondered, some hiow
be related to the energy-charging effect in the cow e

Flanagan further related the 500 stirring process to the work o

the Russo-Belglan sclentist [lva Prigogine, author of Order Out o
Chaos, who won a Nobel Prize for showing that, in a particular
pen systems creat

ent inw
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VP aof chemical reaction, chaotic forces In «

highly structured arder. The kind of environr

der is called “dissipative struc i;:u "which. as

leads 1o
t, is characterized by any crystalline structure

The energy of chaos,” says ]'-_xgij.t,,..i.lﬁ

water's :.'[{-.;:L‘ { "'.-"-"'.aih and absorbed

gine, destroy the crystalline struci ure
higher state of arder.”
Steiner, with his vortex, his chaos

his stirring, may well

have been toving, mowingly or not. with the vortical and ellipsal

dal sources of life
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CLAWS OF @HERATION

| the Great October Revolution never
happened to transform “all the Russia” of the Tsars Into the Union
of Soviet Socialist Republics, Alex Podolinsky might never have
made it to Australia, and Dr. Albert Schatz, a second-generation
Russian-American, might never have made one of the most im-
portant discoveries about sofl formation. the basis for which was
laid by Russian science. Love for the dark earth of Mother Russla
had seduced her scientists, both Sarasotan and Soviet, Into &
sensitive anatysis of her constituent elements and functons, more
intuittvely delicate than the grossly venal approach of the West to
Its virginal prairies

Born in Connecticut, fust after World War 1. Schaiz apent his
teenage years on a 140-acre farm acguired in Antic by ]" 5 F-. 18-
sian grandfa 'rrw:r a former resident of the Jewish “pale” in Rus
sia, who had never been allowed to own a single sod of its pre

cious soil

In a row house on a tree-canopied street in the Mount Afry
secton of "hiladelphia, Schatz told us: “The land in Connecticut

WaSs marginal, even -.-:E'- marginal, but for mv grandfather it was
a real step up, the fulfillment of a dream, to finally own :"-I.‘F- owTl
land and work in nature.” Boyhood work on the Antic farm in

5 B Al " silbsasa il T
e {0 devole his life to agriculiure. New

atflled in Schatz the urg
i s

Jersey s Hutgers | sity gave 1 A degree In soll ¢

and a Ph.D. In so
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“The Soils Department was unigue,” sald Schatz, self-effacing
vet Intense. “It was under the direction of Jacob Lipman, a Rus
sian-born professor who had tmmigrated to the United States
and later became the Dean of the Rutgers College of Agriculiture.
The whole field of pedology, from the Greek peor: 'earth,” or "soll
scienice. —now in disuse thanks to the proliferation of chemical
fertilizers, was originated and developed in Sarasota Russla, be

g serepionnTin amd
'-'l:u"|1l'| heElalion as o

il mectaanism n e

Ermation ard fertifiy of solls

ginning with Vassily Vassilvevich Dokuchayev, a seminarian
;_urne-:i .E'iffllﬂ gist.”

Dom;ﬁ'h;wm' developed the singular view that soll was a "living
hody™ as independently distinct in nature as any birch or oak
tree, and of work that took him all over European Russia to study
solls, laving the foundation for a sclence that differentiated be
twesn 1h'111ﬁ and dead branches of nature, At the age of thirty
severl, Dokuchavev published Russkil Chernozem’ (The Black Soil
of Russia), the first extensive treatise on the Incredibly produc
tive solls of the Ukraine. Three years later, he put out another
volume, (llustrated with maps, the first to present the concept
that soils can be classified by "geographic zones.”

“Prior to Dokuchayev's research,” said Schatz, “and unfortu
nately subsequent to it. sofl was and is still largely viewed, t'.mm
the geological angle, simply as the upper, weathered crust of the
earth, or, due to its agricultural applications, solely as a medium

The word chernoerm, m *in Husslan, has been .‘l."_.l:["i-.-.'_ﬂ'.'._'

s Lo dlescribse s faide

miiles of land siretching from Narth Dakota

il
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for plant growth, as something in which a plant takes root.”

Dokuchayev's follower, Konstantin Dmitrievich Glinka, {related
to the opera composer) extended the scope of his master's work
with his massive The Great Soil Groups of the World and Their
Development. Translated into German in 1914, it had a profound
influence on the penetration of Dokuchayev's views into Western
Europe. Glinka's election to the presidency of the new Interna-
tional Soclety of Sofl Science in 1827 led to the book's translation
into English by a Missourian, Curtis F, Marbut, head of the 1.8
Department of Agriculture’s Division of Soil Survey, who was so
impressed with Glinkathat he taught himself Russian at age sev-
enty to become acquainted firsthand with the Hterature of the
expanding "Dokuchayev school,” mastering the language well
enough to converse with Glinka and his fellow Russians in thetr
native tongue. A year before his death, Marbut wrote an intro-
duction to Joffe’'s seminal book Pedology. published in 19367
which made use of hundreds of Russian articles scattered in doz-
ens of journals, wherein he recommended that all American agri-
culturists familiarize themselves with at least the broad lines of
the Russian development of the science

“The Russian work,” wrote Joffe, “brought the study of solis
ot of the chaos and confusion of the Reclogic, agronomic and
chemical (Liebig) points of view. For the first time. it plainly showed
that soll 1s not just physical but is intimately related to the bio-
logical bodies within it™—the myvriads of insects, worms. bacteria
and fungl that give the soll its Itfe, and vice versa.

Marbut stressed that. at the time when Western Europe was
still engaged in the futlle assertion that soil per se is dominated
by the materials out of which it has been built, the Russian work-
érs had long since shown that soll Is the product of a process
rather than of material. and is, therefore, not a static, but a de-
veloping body. They allled soll to life rather than to death. In
Marbut's view, Dokuchayev occupies the same position in sofl
studies as Sir Charles Lyell in geology, Lyons in botany, and
Mendeleyev In organizing chemical elements into his famous Pe-
riodic Char

Marbut lamented the fact that solls in the United States were
Inoked upon solely as producers of crops, and no discussion of
soil development worthy of the name was attempted in any book
dealing with their study. The treatment of solls as such is not
considered “practical.” but the subject must be made practical at
all hazards. It is outrageous that the whole field of the signifi
cance of the sofl as a bodv In plant production remains whaollv
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uncultivated because of the dominance, even in the third decade
of the century, of the ideas of Justice von Liebig that compietely
averiook the fact that the soll lies in the twilight of life, as a con-
necting Hnk between the lving and the non-living. between mate
rial animated by vital forces and material subjected to physical

IOTCES.

Schatz, who had learned to speak Russian al his grandfather's
knee. and could read the language, said this advantage was the
one that led him into pedology. 71 call myself a pedologist in trib
ute to mv Russian teachers because people who say they are "soll

scientists’ these days are largely taken up. not with p ology as
such. but with the unnatural effects of chemical fertilizers as they
,{5}}',:]_:.' tio pﬁﬂnt growih. And sofl science here is concerned with,
and equated to, agronomy, which focuses on the large-scale pro-
duction of field crops such as grains, and others. My perspective
has always been inspired by the original Russian definition."Asked
how many true pedologists were still teaching the Russian-birthed
science in ag-colleges, Schatz grimly replied: “Hardly a one. largely
because it is seen not to ‘pay off.’ It is considered unpractically
academic.”

In 1966, Schatz was Invited to write an article for Compost Sci-
ence, published by the Rudely Press In Ems, Pennsylvania, to
explain why soll research, subsidized almost completely by the
11.5. fertlizer industry, was leading to a decreasing Interest in
humus and sofl organic matier in the United States to the point
of near extinction

The central problem. to Schatz, was that the grants to calleges
of agriculture provide continual financial suppurt to an army of
graduate students while at the same time their professors are
raking off thousands of dollars as consultants to the same fertll
izer moguls who are supporting the students’ research

he research problems pursued are predominantly those from
which the fertilizer companies can make more proflt, while the
indoctrinated graduate students go on to work along the same
lines after recetving their degrees, and those receiving teaching
appaintments train new students in the same chemically-oriented
philosophy

“Thus.” wrote Schatz, “with each passing generation. numus
and spoll organic matter become more and more abstract textbook
topics which gradually losé thelr identity as real objects of vital
interest. This decreasing attention dramatically tllustrates how
nrivate and selfish economic interest can distortedly influence
;_h.-:— direction of scientific research in a major discipline.”

The neglect resulted in a corresponding decline In sofl microbi
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ology. Chairmen of solls departments at many universities Ol
plained to Schatz that they could find no voung soll microhiolo
1_:15t to teach the subject, and had been unable to offer a CoOurse
ior several years. Graduates originally tratned In the discipline
were herd-mindedly rushing to accept lucrative appointments in
pharmaceutical, fermentation, and fertilizer Industries, where fi-
nancial remuneration was steeply higher than in university fac-
ulties. All of which echoed Alex Podolinsky's complaint that any
presentation of sofl sclence, of whatever stamp, has been all but
dropped from the curricula of Australia’s agricultural learning
centers

In eastern Europe, on the other hand, sclentists, while purso
ing investigations on chemical fertilizers, insecticides, and weed
killers, have not abandoned research into the organic content of
the sofl. In 1961, a collection of long essavs, Soil Organic Matter:
Its Nature, and its Role in Soll Formation and in Soil Fertility, was
edited by M.M. Kononova, a member of the U.S.S.R. Academy of
Sciences and a senlor researcher at the Dokuchayey Soil Insti
tite. It was made avallable in English by the Pergamon Press in
London. Three years later, an (llustrated book., Hurmnus and its
Significance, authored by S. Prat, was published by the Crecho-
slovak Academy of Sclences in Prague; it presented a complete
history of humus research as it applies both to the natural and
artificial fertility of solls. It went into detail on the definition. clas
sification and characteristics of all humus substances, their trans-
!_nrm.atmn under natural conditions, and their physlological ef-
fects on germinatton, morphology., anatomy, chemical compost-
tion, photosynthesis, assimilation, respiration. nutrition, specific
enzvme systems, plant growth, and general development, as all
these pertain both to algae and higher plants

“But even in its Russian heartland,” Schatz complained, “this
Important humus research could not significantly influenice the
turn-around from Liebig-style artificlal agriculture. so deeply en
trenched in the Soviet and East European Mintstry of Agriculture
thinking.” .

Drafted at age twenty-two into the U.S. Armv. Schatz worked
in Florida military hospitals where he collected microorganisms
in the state’s sofls and swamps, and the oceans off its coastlines,
to test them for antibiotic properties. At Rutgers, as the onlv re
scarcher who dared to come personally In contact with the tuber
Culosis bacillus, he went on, alone, in a basement laboratory, Lo
tsolate and patent a non-toxic antiblotic which he called Hr-;";:r:-
mycin—because its spores appear in chains strepto being the
Greek for “twisted,” and mykae for “Tungl.”

Possessed of an unusuallv broad antibacterial spectruam, and
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effective against tuberculosis, it suwprisingly came [rom two 1n
dependent strains of bacteria, one taken from cultured field
soll. the other from the throat of a chicken, thus revealing the
power of a family of microbes to exist in the earth Itself as well as
in creatures walkdng upon it. The discovery of this Itfe-saving drug
made by a twenty-three-year-old student earning only 840 a week.
was awarded the Nobel Prize. The reciplent. however, was not
"‘Lh-r”-? bt '_r_i:l ;_F||r1:i aonr whi o0 1|.1:|'|:|'EI|I'F"-L1 lht‘ 5‘-1[!.':1!
Unabashed by such injustice, Schatz's cunosity was nexi .'iT
tracted to the problem of what exactly was happenir Ity

in the i rTE:_:I.J.i n of soll as mock 1s disintegrated into -:11-1.@. and

smaller particles
The question that puzzied Schatz was tn'.-u. was It that lower
could

forms of plant life, such as lichens, growing on bare rock.
penetrate into minute fractures in search of fo rﬁ.h::l-'. and food?
n of the problem of how the obvious rock-weathering

properties of chens actually work seemed to Schatz to have im
portant practical implications In agriculture, especially as It re
lated to the total amount of minerals in soil on the one hand. and
thetr availability on the othes

In 18924, E.J. Frv had suggested. in the Annals ¢f Botany, a
purely mechanical explanation for the action of lichens. And even
in the 1950s the potentlal role of lichens in soll formation was
subject to doubt by American soll specialists, two of whom con
cluded that the evidence for thelr Importance was "r?.'q:;::-_;:i':;tt{"ﬂ '
They were, however, completely unaware, as Schatz was not,
impartant work by Soviet scientists on the pedogenic role of 11
chens, Russian studies Indicated that I]'.l_ulg;'l solls were essen
tially products of climate—of sun, wind, and Ice microbes and
plants also contributed, like heat and frost, to the "weathering™ of
rocks not only by penetrating deep into cracks and crevices o
exert tremendous splitting pressures with thelr expanding cells,
but. more importantly, by disintegrating rock through a mysteri
pus chemical action known as "chelation.”

Taken from the Greek word chela, meaning “claw” or “pincer,”
it is the property that allows the formation of a ring *élfnik“”l chemi
cal structure, based on six car hr n atoms, that enables Hchens to
Uiterally clamp onto atoms of me als, free floating In [hl'. g0l l.".-e
iplex compounds thus created can then be ab

ensuing mare-O0l
vd by the lichen: once within their bodies, the metals are
eleased to serve whatever function is required. The chemical ex
planation for this canny phenomenon s that in chelation one
or more electrons can be shared between two elements, dragging

io be released as the compound Is dissolved

the metals along

within the plam
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t]"]l.‘.]r'.‘.i.!'l_l_', substiances, present In up to 36 percent of the dry
weilght of ichens, give them the power 1o dissc u]*.- fron and other
Il
meiallic minerals, grab Thr*nt and suck them up in order to feast
directly an the hard bare rock I
1954 S ) f |
In 1954, Schatz ].-'.J|.-h.‘\h!'r| in the Proceedings of the Peruns: s
= E s I , . = ¥ & L= R ¥ 4
nia Academy of Sciences the first of a series of papers: “Chelation
4 I PpPeT J32Ia 00N
&3 a Biological Weathering Factor in Pedogenesis.® As he contin-
.1r-r1 By W # o % ay . ¥
:.:.. t ..-.i. _.rkr-_:-n the problem, it came to him that #f the chel; ating
rocess could explain the '1r- >disposition of Uchens to dine on no
WA - d d RALIFS -'-- i '
OTe  Brvneiiatng = T
more appetizing a menu than a rock surface, could it not alse
importantly be imvolved In Th-_' creation of soll fertillity? Were the
H ik ¥ = R * ¥

plants not ¢

nt reating soll just as the soll cre ated plants? And was

soil formation not an on-going cess that maintained fertility?
It was when | found out h W ‘.;."ar 1S were chelating !'r:(}lc. tr

extract minerals,” said Schatz, “that 1 said to myself that some

TR — i g
thing in the soll had {o be working in the same wav to keep on
’ ke L RECR WUl

forming it from solid rock. One couldn't think that fust a certain
.!lIL'L-'-!I".F of weathering produces soll, after which the rest of :. &
minerals remain intact in i forevermore. It had to be a case of a
t'-.'-'t"-"|-4"-f; chemical weathering process, which conttnually :'f'-

cased minerals for plant growth, as well as the vens '.Jr.:-'.i-; for
:Lth:ral soll fertility. It was then that | concluded that 1}:'.'!'?-"'1-.'!
to be a chelating agent in humus. " .

. The clue—or claw—with which o unravel the mysterious mecha
nism of chelation came to Schatz when he ran ;Lfrru:h an article
published 160 years ago in a Boston newspaper, The New En
gland Farmer. It was the amazing story of a traveler to the r‘l:.mh
fif the celebrated Temple of the Sun, In the high Andean town r:;t'
Cuzeo, Peru, who reported finding stones se finely out and grooved
he could not insert a needle between them. The art f:—{‘]][lld.!f;l;
feat of masonry had been lost with the demise of the Incas whr.a
were sald 10 have used the jutee of a certain herb to soften air ines
prior to their emplacement. Schatr tmmediate ly saw a possible
cornnection between this lost art of masonry and the power of
chelation. Delving into the Werature on the civilization of the -17;
cient Andean Incan pe jpulation, he became aware of that people’s
finely experienced agricultural kn wiedge, perhaps the l.n.f‘ i's :
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most sophisticated, then or since, as dramatics reported In and competence
F .

Last City of the Incas, by Hiram Bingham (later a U.S. Senator Why couldn’t the Incas,. he asked himself, have used the prin

who discovered the Inca city of Mactm Ploechu. one of the sites .:1;',]( of chelation to sofien stone= to the point where, like mortar, it
where Coanda found the natives’ water enabled them to live as could be leveled e latness? Another cloe to

long and healthy lhves as the Hunza this j came across the Ines tale
of a tny bird, the he Andes, that used the

I'o the Incas [wrote af agricultunre was of su juice of a plant x as nesting places

pre tnterest. They carried it to 2 remarkable extreme, at A nineteenth-century Engl wweett. who dis

T ~

WOrtaAnce appeared without trace in thq- eft an account of

Iitterent gl how the birds themselves made 1 es. A native who spent &
.‘ ﬁ'..| ‘- .-FT inage, correct methods ol _--;I|i;-,'--_.1!, “.1‘!:'-}1?-5 i & o !|I11.'”-.: in the mountains told him '.1-.-.;.' the birds
1| 4I. | .:I.|.---|!- IJ I.-~.-_- _m-h of 1r-“_u.-"-.|.- istructed at great arriving at a selected spotl with a certain species of leaves In their

I and rubbed the leaves In a circular motion, constantly flying away

! ' hills, fastened th ves to the rock. | P P ke
expense of labor. Most of the agricultural fields In the Peruvian 1is, fa 1 themselves to the rock, like woodpeckers on a tre

Andes are not natural, The soll has been asscmbled, put |

place artificlally, and still rematns ﬁr-':'l'.l'- after centuries of use for more leaves with which to continue the process, After three or
four repetitions, the birds discarded the leaves and began to peck
Bingham considered Cuzco, the anclent capital of the - at the rock. quickly | :

i the Incas, one of the most interesting places in the world. In took only a few days

depression. The process
the holes were suffi

the d = I'i = ST ‘H:' OO r.-l |y - '\-r'1 -‘:"I'J.E' ii'|a' ot ""u‘.: n Cic .-I:l:‘ll Ililr;:.‘ i CIYE
¢ days of the Spanish conquest of Peru tl gest citv i

America. On a hill back of the city stands an old fortress “1 have citmbed up wtive, “and, be

northern wall Is perhaps the most exiraordinary struciure ieve me, a man couldn’t drill £ ire perfectly, The birds don
by anclent man in the Western 1 Wrote Bingham peck away the solid s Br nas watched
ther Al rk W about a leat
As an achicvement in englnesring It stands without parallel i which has julce that softens the 1d leaves it ke wet clay.”

un antiquity. The smalier blocks in the wall weigh 10 or At first. Fawcett acc description only as a “fan
70 tons. Larger blocks are estimated to welgh 200 tons. A few ciful tale.” but when manv others all over country offered

of the largest weigh 30U tons! yet they are fitted accu

T 1. w a1 B --. Tal i TET
simillar acoounts, he began {o wi

nder whether #f could be tru
Finally an Englishman, about whose veracity Faweett had not
ihe slightest doubt, told him a story that clinched his belief in the
original tale

i B & i B lsel ¥ - . B
rately togolihe The glgamnii JJf.!a.L_ nal bl 0 closely

3 b s Ersmaerd . ol i 1 Es s
together that I'.:wl.:.il-r-;li.'. to nsert the polnt of a klie B

tween them. The whaole thing staggers the Imagination

Schatz's reading of Bingham convineed him that peaple who M
¥ a COLIEIIE W
could develop an agriculture revealing ar knowledge of

i ¥k
material for s

bich | he Pyretie Riv aine lame, so he dis
ri: which has
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stance which the Incas used to work thelr rocks because Lhie
fulee of that plant softened thelr rocks and comveried theoin

Into a paste.”

At last it was clear to Schatz that lichens produce and exude a
chelating chemical that enables them to soften and seize from
raw rock the elements they need to survive. When he included
this story In his Teaching Science with Soil.* a delightful hand
book for high-school students, which describes many stmple €x
periments to demonstrate visually what 1s happening in the earth
Schatz learned from a correspondent in Chile, where he had taught
at the University of Santiago, that the Chilean newspaper, Mercunio
reported that a Peruvian priest, Jorge Lira, in one of a series of
archacological expeditions carried out over forty years, had 0l
nally found a plant which the Incas could have used to soften
rocks. Two more years went by before Schatz could locate Fathes
Lira. who sent him a letter from Cuzco to say the plant's name
was harakkeh'ama in Quechua, the Incan language still so widely
spoken by many Andean Indians that Radio Moscow includes it
in the several dozen languages broadcasting Soviet propaganda

The remarkable ahi".lt-}.' of a plant to disintegrate iron Is not
surprising, according to Schatz, in light of 1964-68 research prov
ing that chemical constituents of plants can attack even the hard
est steel at a surprisingly rapid rate, as seen in the dulling and
blunting of steel cutting tools in the humber industry. These chem
cal compounds, also -I?I'E"".-Ftit in humus and various forms of
composted organic matier, are among the substances that react
upon minerals and rock particles ln the soil, converting iron
manganese, copper. zinc, and other metals into water soluble
complexes, thereby making the trace elements available to plants.

Consequently, one of the most—perhaps the most—important
properties of well-composted material., says Schatz, Is ts ability
-:_n react on soil minerals, just as lichens react on rocks, The com
pounds tn the now rare Andean plant reveal clearly how soll or
ganic matter solubilizes sofl minerals

It can be shown in a simple experiment that chelating acids are
also excreted by many bacteria, which equally dissolve minerals
n sofl. It is ther .’1'!::55:.;}' with aclds like those excreied by lichens,
to put minerals into a colloidal solution that malkes them espe
clally tmpartant to the creation of sotl fertility because plants can
use such minerals gniy when they are chelated.

Knowing that bacteria are sparsely, if at all, present In dying
soils. Schatz wondered which other chemical compounds might

lrws of Chelation o
play the metal-grabbing and metal-releasing role comparable te
that played in the much stmpler lichen-rock assoclation, More
specifically, which chelating effective compounds would be present
in the soll, in gquaritity. ARter several vears of detailed studv of the
analysis of its chemical structure—performed mostly in Russia
and Eastern Europe—Schatz found that only humus filled the
bill

Schatz also found that his quest was a lonely one in that no
fund-granting institution responded favorably to his requests lor
support. The only interest shown In his work was that of the
Kearny Foundation. which offered him a lectureship in sofl sc
ence that allowed him to present his material orally to various
academic audiences

At the University of Callfornda’s Callege of Agriculture, Schatz
gave a lecture on "The Importance of Metal-Binding Phenomena
in the Chemistry and Microblology of the Scil.” in which he pre
sented all his own experimental results. But when he found, to
his amazement. that no U.S. agricultural journal would publish
his lecture, he was saved by an Indian publication in New Delhi,
Advancing Frontiers of Plant Sclences, which accepted It in 1963

"No one in the United States seemed to care about the subject,”
sald Schatz, "though it is vitally connected with health, not only
that of plants. but our own. The difference between soll richly
endowed with humus and one deprived of it is the difference be
tween a well-nourished citizen in a developed country and a man
suffering from starvation in the Third World. Just as the poorty
fed soll will produce weak plants so the poorly nourtshed Third
World native will produce sickly children_®

Chelation goes on nol only in the soll and in microbes but in
the cells of plants and in the bodies of animals and humans, How
closely plants and humans are related can be explained by the
extraordinary fact that both depend on a chelating chemical com
pound basic to their physiology. In man it is red-pigmented heme
that transports in the blood the oxygen liberated by plants, which
themselves have a compound, green-colored chiorophyll that is
s0 similar to heme that, to depict its chemical formula, it 1s nec
essary only to substitute an ron atom for one of magnesium. "It
is one of nature’'s miracles,” sayvs Schatz, “that it could so stmply
modify a key life-compound, one way for animals, and another
way for plants.”

Asked why the feeder roots of plants prefer the humus packed
in a below-ground open jar to the soll around i, as demonstrated
in Podolinsky’'s experiment, Schatz replied: “First, because the
trace minerals prized by plants are more readily avaflable In hu
mus since it has already acted as a chelating agent to solubllize
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them. Secondly, the far greater microbial activity in the far breaks
down the humus {iself so that the roots can absorb the organic
products coming out of It

With respect to the colloldal nature of humus and compost,
Schatz painted out that the whole of humus Is not made of colloid
substances but only that part which Is chemically constituted to
act as a chelate. The reason collolkds remain in a lquid suspen
sion, he added. is that their suriace-to-mass ratio s enormous
ustrate his point. Schatz put a large wad of ordinary steel

woo! in a tinned coffee can and applicd a match to it. The wool
exploded into a white-hot flame. “If vou try 1o ignite an iron nail
with a match.” he sald, "nothing happens. But if yvou convert the
fran in it to very fine steel wool, the surface-to-mass ratio, as in
collokds. becomes very large. If vou weigh the wool before and
after burning you'll find the welght has Increased because the
final product is no longer just the lron, but ron plus oxygen, ot
iron oxide. The same thing happens with an Iron nail if you allow
it to rust in water, the difference being that in the burning of steel
wiol the oxidation effects are far more rapid

*Ta relate this to the chelating and colloidal properties of hu

mus means that thelr combination brings about a faster and

greater chemical effect than if they were both not acting In con
junction. Nutritionally speaking, whereas a plg. or human being.
can’t eat a nail, it can easily ingest chelated fron.”

Thus Schatz provided for his students a series of seemingly
separate links, including studies of chlorophyll, biood, lichens,
humus, Incan masonry, the pito bird, and a plant called
haraldeeh’'amn. Forged Into a chain they help disclose the chemi
cal secrets of creation of sofl and humus, from which all of life
derives. But what the motivating forces might be behind this mi
raculous process of chelation remalned a mystery, What was i
that was moving the atoms of elements to put out claws with
which to grasp another element? Sclence. ¢ven with its most so
phisticated instruments, for the moment. could probe no further.
Some finer form of vision was required. Hence Rudaoli Steiner's
clalrvovant gift, with which he was able to depict extraordinary
cosmic formative forces at play and at work in the soll: forces
that could motivate elements to search out and bond to each
yther by putting o4l claws of chelation

Details of Steiner's background and of his development of the

Anthroposophical Society. to whose members he gave his famous
lectures on agriculture In the summer of 1924, can be found In
-

the appendix to this volume, along with some of Stelner's more
arcanc explanations of what is actually occurring

Chapter 1|

SoNIC BLooM

Flants, says Steiner, can only be under
stood when considered in connection with all that is circlin
weaving, and living around them

in spring and autumn, when swallows produce vibrations as
they flock in a body of afr, causing currents with thelr wing beats,
these and birdsongs, says Stelner, have a powerful effect on the
flowering and fruiting of plants. Remove the winged creatures, he
warns, and there would be a stunting of vegetation, His point was
well made for us In Florida

A bird's-eye view across country south and east of La Belle
midway between the great Lake Okeechobee and Sanibel Island.
reveals an ocean of citrus orchards cut by a skein of dusty “sea
lanes,” extending for miles towards the shores of the Gulf of Mexico
omnce a paradise for seashell hunters .

E.

Any bird overflying this greensward in the mid 1880s would
have been perplexed by the lack of avian fellows among millions

& Orar

]

£ trees growing in the confines of Gerber Grove, satu-
rated by a fog of chemicals laid down to ward off swarms of in-
secis—except in Section [. There a multitude of feathered fauna

darted amaong the trees or per

ched singing in thetr branches
To this pasis, the birds had been attracted. not by

comceri of thelr collsagues, but by a sonic diapason closel

wry1F - dil ™ taT= sl i s |
sembling birdsongs. which to human ears—incapable of distin

guishing its varied harmonics—recalls the chirping of a chorus of
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outsized crickets,

This sonic symphony was being emitted from a series of black
ioud-speaker boxes set dtop twenty-iool poles, each resounding
over an oval of abaut forty acres. [ts purpose was not so much to
aitract birds as to increase the size and total yield of a crop of
fruit. “hung,”~ as they say in Florida parlance, on trees as if it were
a collection of decorative balls at Yuletide

“1 have !1!_1[]4_& oranges the size of peas shooter marbles, goli
balls, and tennis balls, some still green, others fully ripe, all on
the same tree, all at the same time,” sald Roy MceClurg, a former
Union ( ity Indiana. :;.:'[1__1!"“!!]!".1! Slore magnate, part OWIer of
thie Gerber Grove.

We had driven down at dawn to his 320-acre holding where two
yvoung field hands. brothers-in-law, each with a tractor and a
wo long rows of

trailer tank of follar feed had started off betweer
trees. dousing them with an aerosol mist from top to bottom while
a speaker, similar to the ones on the poles, tuned o maximum
volume, shrieked a whistling pulse easlly audible above the roar
of the tractor motors

Folnting to one of his many trees, McClurg raised his voice
“This is the typical fruit I'm getting with this brand-new method
called Sonic Bloom. It synchronously combines a h;1r.i1.‘ltu=,-':' the
lcaves of any plants, from tiny sprouls to mature trees with a
broadcast of that spectal sound. With that process, simple but
scientifically unexplained, I've been able for the first time to get
fruit all over the inner branches of my orange trees. greatly add
ing to the ‘'umbrella’ type set which is everywhere the norm. And
that's not all. | want to show you something far more Impressive,
even fantastic.” On a portion of MeClurg's plantation three im
mature trees with mare than half their branches withered or dead
were belng treated with a solution shinllar to the one in the traller
tanks, but deltvered from plastic bags via tubes and needles punc
tured into the bark just above the ground

“What you're loaking at.” sald McClurg, "are three specimens
afflicted with a mysterious disease called Young Tree Decling’ or
YTD. It has taken out at least one of every ten citrus trees In
groves all over the state of Florida, which has spent more than
850 million, so far in vain, to try to come up with a cure.”

Closer inspection of the sickly trees showed them, after only
tenn days of treatment. to be putting forth a host of brand new
sprouts all over their ilmbs, sure proof that their root systems,

known to have been withering and sloughing root hairs, was re

covering
“¥TD trees such as these,” explained McClurg, “sicken at be-
tween eight to ten years of age, before they've begun to bear. It's
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as if a disease were striking young children. A healthy orange
tree, ke a human, can lve up o clghty or ninety vears, Most
incredible, as you can see, these little trees are also beginning :|
pul out a heavy bloom, tryving to repropagate.” 3

Back in his pleasantly refurbished lapboard house, oldest In
the county, McClurg took from his refrigerator a dozen '-FH[E'.:{:*'H
the size of small grapefruit. “These were picked at my grove yves-
terday,” he explained. “Ordinarily oranges as big as these would
be pithy and woody inside, with very Uttle fuice.” Slicing four of
them with a raror -sharp butcher's cleaver. Mo( lurg held up sev
eral of the hemispheres dripping with jutce to show off rinds no
thicker than an eighth of an inch. An electric julcer processed
three of them to nearly fill a pint-sized glass z

"Oranges Uke these.” sald McClurg, “will give me a ¢ rop with at
least a 30 percent increase in vield and a marked rise tn pounds
solid.” Add to that the fact that the Garvey Center for the Im
provement of Human Functioning, a medically-ploneering research
Eroup in Wichita, Kansas, has tested the |uru e 10 show an in
crease of 121 percent in natural vitamin C over normal oranges.
and you can understand that this new "Sonic Bloom' discovery
weTe talking about not only iImproves quantity, but also guality
Pwe run blindfolded tests with scores of ordinary people who have
compared the taste of my julce with that of oranges from many
other groves, and they all selected mine as the most ip E‘:}J.'u']m:p,]'.s'
superior.”

While McClurg was happily harvesting his oranges, Harold
Aungst, a dalry farmer milking a two-hundred-head herd of Hol
steins in McVeytown, Pennsylvania, was equally happity applving
the Sonic Bloom method to a hundred-acre field of alfaifa. the
deep-rooted leguminous plant grown for hay, brought to Spain in
the eighth century by invading Moors and since :x:irmﬁ to create
agricultural wealth all over the world, Nor did his animals have
any difficulty distinguishing the high-quality fodder sprayved with
Sonic Bloom. .

That year Aungst took off five cuttings, one shoulder-high and
s0 thick he had to gear his tractor down to low-low to p;_ﬁE his
cutter through it. With this harvest Aungst won the Pennsylivania
State five-acre alfalfa- growing contest over ninety-three other con
testants by producing an unheard of 7.6 tons E‘II'.‘T acre as against
a state average of 3.3 tons

To dafrvinan Aungst. the size of his harvest was not its most
Important characteristic. Hay from this alfalfa fed to his herd that
winter allowed the cows to step up milk production from 6,800 t

7.300 pounds per hundred-welght of cow, vet eat one guarier
less feed. "1 could hardly believe it.” said the peppery Aungst
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third-generation owner of his property. "My cows were devouring
the alfalfa. stems and all. Other vears they'd leave the stems just
lay. A cow’s nose is the very best barometer to tell how good your
crop is. Cows are really finicky about what they eat. | threw down
hay from another of my flelds alongside this record-breaking al-
falfa and the cattle first went for the feed exposed to that funny
sound every time. changing over to the other only when the good
stuff was all gone.”

In the cellar of his house, Aungst showed us two dried alfalfa
plants, one from his farm, another from his neighbor’s. The Sonic
Bloom spectmen, twice as long as the other, was much greener
and had a far thicker rool mass

"Let me show you something.” sald Aungst, holding the
nelghbor’s plant by its root and flailing it against a bare table
until the top was littered with dry leaves. Sweeping them off with
his hand. Aungst slapped the Sonlc Bloom plant down against
the surface. Hardly a leaf fell of

“There!” he sald. speaking emphatically. “That should tell you
something about the inherent quality of those two plants. When
you have to move or ship the Sonic Bloom hay, it doesn't lose a
lot of iis bulk the way the other does.”

One clue for the cows' preference was a test run on protein
analysis by an “infrared scanner” at the Pennsylvania State Uni-
versity “Ag-Days” exhibition and falr. Aungst's sound-exposed hay
scored a record 29 percent for protein and an extremely high 80
percent for “Total Digestible Nutrients” (TDNs). At the falr the
same test showed similar percentages for Aungst's soybeans.

Across the United States In the Tiwa Indian pueblo of San Juan,
New Mexico, twenty minutes drive northwest of Santa Fe, the
highly alkaline desert solls composed ol playa clay called adobe,
best sulted when mixed with straw to make cheap bullding blocks
for houses, can be as hard-packed and tmpenetrable as a New
York sidewalk. Yet a garden under the ministration of the same
aurally-spiced nutrition as used in McVeytown and In Florida was
growing as if in Eden

Alongside more than fifty kinds of herbs, vegetables were flour
ishing, including tomatoes and carrots never belore grown in that
arid region at the confluence of the Chama and Rlo Grande riv
ers.

To Gabriel Howearth, a bearded, pony-talled master gardener
employed by the tribe, vetéran of several years' work with Maya
Indian farmers in Mexico's Yocatan peninsula. Sonic Bloom was
as miraculous in its results as was the Mayas' ability to grow
crops with no chemical additives by simply mentally comomuni
cating with them in some mysteriously hermetic way long part of

thelr ethos

“As you can see,” sald Gabriel, parting the purplish-green leaves
of a German beet to cup his hands around the top h-::inn.;,u]'u_-; & ol
a swollen mauve-maroon root much larger than a softball “1 can't
get my hands completely around it. All these beets, which nos
mally scale off at no more than four pounds will weigh at least
nine, possibly ten.”

With the steely determination of a conquistador overlaid by the
gentle traits of Comanche, Howearth uprooted the giant and shiced
it open with his Mexican machete, Like McClurg's oranges it had
no spongy core. “Pure beet thronghout.” said Howearth. “Shows
every sign of overwintering well. One of these will last a puebio
family & whole week.” 2 .

He was also growing quino. a favorite grain of the Aztecs. and
amaranth. the prized staple of the Incas, both richer in the amino
acids necessary to a body than any temperate-cimate cereal With
Sonic Bloom, he had achieved a crop of both grains many times
larger than any brought in by the Costa Rican Centro de Agricultura
Tropical y Ensenaza. which had ploneered thetr cultivation at lower
altitudes for over a decade and a half, “The remarkabie thing about
these crops,” sald Gabriel, "Is their ability under this special treat-
ment to adapt to altitudes much lower than those of thetr nattve
climes. Like the beets and the rest of the herbs and vegetables
they're in fine balance. With this Sonic Bloom our sorry solls seem
to be ‘alchemized’ into getting sofler through the 31!.-:r.'r-_=.' transfer-
ring nutrients into the ground liself. You can test this by smell-
Ing. even tasting, the soll, feeling the ‘crumb’ of its structure. and
noting how carthworms proliferate in 1t."

One of the pueblo administralors scuffed the earth with his
boot and sald wonderingly: 1 can't imagine what would happen if
poor people like myself, working with bad sofls all over the world
were widely afforded this remarkable method. It could help them
grow a great part ol everything they need to support thetr fami-
lies, and on just a tiny plot of land.”

Haliway up the vast arc that connects New Mexico to Pennsvl-
Ha, customers at the St Paul Farmers Market were I!‘I:‘-:]..FE
while raving about the taste of tomatoes, cucumbers, sweet ¢ OITL.
zucchinl, squash, and other vegetables grown with Sonic Bloom
displayed there every Friday afternoon and Saturday morning
As one older buyer put it as if speaking for the rest. “This pro
duce tastes ke it used to taste when | was a bov'" :
The vegetables had been trucked to a special booth by William
Krantz, a former successful Twin Cittes stockbrokes

: sick of the
Inancial rat race. who had bought a plot of ground In River Falls
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ol PRy 11
[Br. Webster with the tallest sweel oorm on reoord (siadeen frest fdghd, grown with Sond

sttty

Wisconsin. on the left bank of the St. Croix River, separating the
state from Minnesota. On his two-acre vegetable plot. not much
larger than those to which the Tiwa Indian had referred. H_rrﬂ?.r.
saw cherry tomatoes, less than four feet tall, each tw;-_lz“mg six
hundred to eight hundred fruits per plant. Cucumis safiva vines
sprouting three o six cucumbers at each leaf node instead of the
normal one or two, sweet corn growing three stalks, each with
two to three ears, all from a single grain. In one comer, a lone
viny plant occupied nine square vards of ground. mothering in
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the autumn sunshine thirteen huge saffron-colored pumpkins

All of this produce had been treated with the same method
used by McClhurg. Aungst, and Howearth, obrviating the need for
any artificial fertilizer: it cost no more than 850 per acre to spray
with Sanic Bloom. The same treatment has been expertimentally
applied to crops ranging from potatoes, broceolt, cauliflower. car-
rois, wheat, barley, and sovbeans. to such exotic tropical ones as
papayas, mangoes, avocados and macadamias, in all fifty states,
with resulis as startlingly tmpresstve as those obtatned in La F fic.
McVeytown, San Juan Pueblo, and Three Rivers.

The idea was seeded in the mind of its developer one bitter cold
winter day in 1960 in the Demilitarized Zone between North and
South Korea. Dan Carlson, a young Minnesotan recruit serving
with the U.S. Army motor pool. happened to see a voung Korean
mother deliberately crush the legs of her four-vear-old child be-
neath the back wheel of a reversing two-ton GMC truck_ Tearfu Ly
the woman explained in distraught and incoherent English that.
with two more children starving at home, only by crippling her
oldest boy could she beg enough food In the city to feed her entire
family.

There and then, Carison decided he would single mindedly de
vote the rest of his life to inding an tnnovative and cheaper way
to grow food, accessible to anyone with even the smallest and
poorest plot of land. Back home in Minnesota, he enrolled in the
University’s Experimenial College. Like David Vetter at Ohio, he
was allowed to design his own curriculum and reading program
in horticulture and agriculture,

Soon he concluded that in poor solls, if plants could be appro
priately fed, not through their roots, but through their leaves via
the minute mouth like openings called stomeata—which plants
constantly use to exchange gaseous aerosols and mists with the
surrounding atmosphere--they might flourish and even ETOW rap-
idly in soils that were acidulous, alkalinely salty, arid, desert, or
otherwise deprived of balanced nutrients

But some motive force, he soon realized, was necded to awaken
the stomata to action. Puzzling as to what this might be, Carlson
Stumbied on a record called "Growing Plants Successfully in the
Home™ devised by George Milstetn, a retired dental surgeon who
had won prizes for growing colorful bromeliads, members of an
extended plant family as diverse as the pineapple and Spanish
moss, Milstein's innovative idea had been to get a recording com
Pany. Pip Records, to amalgamate into a popular tune the pure
Sound frequencies broadcast by University of Ottawa researchers
kD increase wheat yields, which he had read about in The Secret
Life of Plants.
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Ficking up where Milstein left off. Carlson focused on finding
frequencies that would motivate the stomata to open and J']'.]s‘.:'_-c-
Though he did not at first suspect a tie with the sound that cause
the birds to flock to McClurg's orange grove, he managed 11.:{4..;;:_
a stroke of spiritual insight to hit upon a combination of frequen
cies and harmonics exactly accordant with the predawn bird con
ceris that continue past sun-up into morning

Carlson enlisted the techndcal expertise of a Minneapolis mu
sic teacher, Michael Holtz to help create a new cassefic tap
;}i];!ll[‘zr music into which his nonmusical sonics could be mbed
ded for inclusion in a Sonic Bloom home kit for use in small back
vard gardens and greenhouses. and en indoor plants. Within seg
onds of hearing Carison’s “cricket chirping™ oscillating cut of a
speaker, Holiz realized its plich was consonant with the earh
morring treetop concert of birds outside his bedroom window

The first cassette, using Hindu melodies called ragas, :-'.i!l:1:'-l‘_
to an Indian ear. and apparently delightful to both bird and plan
induced stomaia to imbibe more than seven times the amount of
foliar-fed nutrients, and even absarb Invisible water vapor In th
atmosphere that exists, unseen and unfelt. in the drest of cli
matic conditions. But the sound proved frritating to American
horticulturists and farmers, espectally women. apart from those
few whose tastes for the exotic accepted ragas as In vogue

Looking for western music in the range of Carison’s highest
frequencies, the ones which In Hindu experiments had shown
the best bumper crops of corn, Holtz culled several barogue se
lections from the Dictlonary of Musical Themes settling on the
first movement of Antonlo Luclo Vivaldl's The Seasons. appropri
ately called "Spring.” "Listening to it time and again.” sald Holtz,
"l realized that Vivaldi, in his day, must have known all about
birdsong. which he tried to Imitate in his long violin passages.”

Holtz also realized that the violin music dominant in “Spring”
reflected Johann Sebastian Bach's violin sonatas broadeast by
the Ottawa University researchers to a wheatfield, which had
obtained remarkable crops 66 percent greater than average, wit
larger and heavier seeds. Accordingly, Holtz selected Bach's E
major concerto for violin for Inclusion in the tape. 1 chose that
particular concerto,” explained Holtz, "because it has many rep
etitious but few varying notes. Bach was such a musical genius
he could change his harmonic rhythm at nearly every other beat
with chords going from E to B to G-sharp and so0 on, whereas
Vivaldi would frequentty krv;, to one chord for as long as four
measures. That's why Bach is considered the greatest composer
that ever lived. | chose Bach's string concerto, rather than his
more popular organ music, because the timbre of the violin, its

Y-'
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oanic structure, is far richer than that of the organ.”

Hpltz next delved into what for him was a whole new world of
buﬂmi‘:lﬂd“'—‘ In the 1830s, Aretas Saunders, austhor of Guide to
Bird Songs. had developed a method of visually representing
through a newly devised audio-spectrogram, the arlas of singing
hirds that can neither be described tn words nor adeguately shown
with any accuracy on a musical stafl

Refined at Cornell University’s Laboratory of Ornothology into
“sonograms.” which show electronic frequencies and amplitudes
mthﬂ- than musical notes, they were first popularly used in 1966

in & field guide. Birds of North Americn, where they are printed
mext to most of the individual descriptions of 645 species of birds
pepresenting 75 familles that live north of the Mexican border.

A few songs of particularly high pitch—irom 6.000 to 12.000
¢ps fcycles per second)l—such as that of the shy Tennessee war
biler, whose protectively-colored bright green back blends tnito the
feaves at the tops of trees, are as inaudible to many older people
as high-frequency dog whistles. They are distinguishable in the
gnide because they have to be represented on an extra-large
SONOEram.

Soon Holtz came to see where the various predominating pitches
in birdsongs could be calibrated by reference points on the must
eal scale and their harmonics. Dan Carlson had Instinctively hit
upon frequencies that were the ideal electronic analog for a bird
choir. "It was thrilling.” said Holz, "o make that connection. |
began to feel that God had created the birds for more than just
freely fiving about and warbling. Their very singing must some
how be intimaiely Unked to the mysteries of seed germination
and plant growth.”

During visits back to the lowa farm o ountry of his birth, Holtz
learned that there had once been literally thousands of songhirds
all over the countryside. His aunt Alice particularly missed the
iyrically beautiful and extended flute-like tr illing of various spot-
ted-Dellied thrushes, the high thin whistiing of the black-and-
white warbler, and the buzzy five-note song of #ts cousin the blue-
winged warbler recognizable by #ts bright vellow head. throat.
breast and underparis. Most. if not all of these songsters were
long since gone from the landscape

“1 guess Rachel Carson was right.” Holtz said nostalgically, “the
Spring season down an the farms is much more silent than ever
before. DDT killed off many birds and others never seem to hawve
taken their place. Who knows what magical effect a bird like the

Wood Thrush might have on its environment. singing three sepa

Fate notes all at 'l]j.r: same time, warbling two of them and sus

Eining the others!
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Ome morning while Holtz was mentally bemoaning all the spe
cles of birds that had vanished from lowa., a vellow warbler, look
ing for all the world like a canarv, flew, as if reading his mind. t
perch on the top of a tree outskde his bedroom window and, as U
Itz grabierd

HLE E

cued by his band-maestro's baton, burst into song. H
': is tape recorder and managed (o register an arta that went an
and on for nine to ten minutes. In the feld guide he found that
a high 8000 cpa. Drawn deeper into ths

subiject. | ed books that detall the structure ol
birdsong, il Commmunioation in Birds, Born o Sing
and Bird Sovurd il Their Meanings. He also consulted bic

11

nd that tiny villl. minute shaggy halrlike tofts in the

nner ear, vibrate to certaln “window™ e

| was oving to figure out with Dan Carlson was wha
y we were oscillating in plants.” Holtz explained
Looking at drawings of a cell, Holtz further .1"-4 overed 'J“r" I'e

esentation of a :ul cellular structure within the cytoplasm known

mitochondrion. Polnting to the '!l'hk:'-_'.f" x‘-r.m:-u'. of ane af
them he asked: “Of what does thelr shape remind you®™

A glance suggested the form of the wooden-bodied sound baox
X

viola. “That's right!” Holtz exulted

"And I .h,_“....*. it more than of passing interest th

of a violin o1

frequency of mitochondria is 25 cps. which., i

wards gets to a harmonic of 5,000 cps, the same [requency used
by Dr. Pearl Welnberger to grow winter wheat two and a half times
larger than normal with four thmes the average number of shoots
as reported in Dorothy Retallack's The Sound of Music and Plants
it could be that the 1H‘-'|1:: ricy he used vibrated not only the mifo
chondria in the wheat seeds, but the water sumounding them
increasing the surface tension and thus enhanding penetrability
through the cell wall.”

Holiz connected this to Retallack's having also discovered that
the transpiration rate. indicating greater growth activity In he
experimental plants, rose when they “listened” to Bach, 1920s
jazz. or the Indian strains of Ravl Shankar's sitar '-tl.s"H'-‘-L‘- EX
posed to hard rock, with the same rate nearly tripled, within twe
weeks the plants were dead

“1 believe such frenetic

gystems, The i

virtually blown the cel

{avy who have lstened to
wen rejected because of :-.';lu..-_'-
whing the age i f twenty.”

play the recording of a crescend

_-r-_
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tnvolving all of a symphony orchestra’'s Instruments with their
hunidreds of It-_-.-i1|r_-:1-r|. and harmonics and allow plants to se-
lect those best sulted for thelr needs, Holtz replicd: *You have to
take Into account a law of diminishing rety .r"', I'oo big a dose of
arwlhum is not necessarily of greater benesfit th

1an just a litle or

even a tiny dose

It seemed sipnificant that Holtz the muisicologist. could sav
this without any knowledge of h meopathic “potentizing ©

. a - % W
Carlson, whom we met in Kansas City at one of €

ity al o harlic Walter's
annual eco-agriculture conferences explair
Wely enthu I

part of 5

rate beard reflecting the hue of the Western-cut suit E-.:- wears for

d his approach witlh

I've tried all along to do with t.'!*_' ':'-.r'
}

public lectures, giving him the air of an Amish Elder. “is to stay

ries set by nature. | think there are cerfain cosmic

dan account. however

oar SAlrcss

roperly adapted they
perhaps gct cows to give more milk, or even
relate to one another more harmonlously

*There's '
sound and color can be curative. But ‘hard rock’ is not consonant
with nature’s own harmonics. | believe birds exposed it for
long periods would fall fll and die, just as Retallack’s plants with
ereo away

He waved his hands like an evangelist. *I get over a hundred
calls a year, from people experimenting with mv broadcasis.

Pit Lo

'ty of r'-:-:r:-.-' £ that various irequencies of both

Most
of them say that when the sound Is turned on plants actually
turn away from the sun to grow toward the speakers! Always! To
me that means the sound is as Important 1o plants as whatever
we understand about photosynthesls. Perhaps that's what Rachel
Carson meant when she intimated that spring might one day be

silent "

With a cold Minnesota winter coming on, and limited space in
which to carry on his early experiments in a VHA-financed home.
Carlson took a big step: he apent elghty-eight cents on a tropical
Known also as a velvet

Gynura aurantiaca or purple passion vine
}- i ¥ Twy 3 1
pant. native to the Indonestan island of Java, iis fl

"
LE Irop

leaves are densely covered with violet velns and 5, and its

yellow-orange dishlike flowers exude a nasty smell. B Arisog

this was his hed baby. Once
applied doses of nutrient to the ti
..!.!]'l '-‘-‘:'_'15\ l_‘:' |, = Ak | '.'l-!

= T

on swab he

ile stmultaneously petting it to "Hs
i swabbing turned the tip a withering brown
but quickly resulted In a new sprout buree
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below the dead tlp to grow at an accelerated rate. Wlthin a few
days, the original tp had completely recoversd and was spurting
rapldly ahead, both shoots exhibiting thick healthy stalks and
exceptionally large leaves

As the vine crawled upwards out of its pot, Carlson screwed
teacrup hooks into the wall of his kitchen, six inches apart to
support it; and so fast did the vine race for the hooks he had to
add half-a-dozen every week

At which point he made another startling discovery. If he snipped
the growing tips with a scissors, the Javanese plant. far from
isumted. put out a new shoot at the first leal node below the cut

A= novel as this seemed to Carlson, he was even more puzzled

bv his pet’'s growing not anly the teardrop leaves characteristic of
also saw-toothed anes typical of its Indian cousin,
a. along with completely allen split leaves pre

viously never seen on any purple passion plant. The sound-plus
solution treatment appeared to be strangely affecting something
to do with his vine's genetic qualities even as It grew

In a paper on his experiment submitted to his professor, Carlson
presciently asked: “Does one cell of a plant genus contain all the
characteristics of all the species of that genus? If not, why has
my plant, growm from a Gynura auwrantiooa cutiing, developed
leaves, over 90 percent of its length, peculiar to the Gynura
sarmentose and, at the same time, exhiblted an entirely new spiit
leaf form? Could the combined application of nutrient and audio
energy result in such rapid growth rate that the very process of
evolution is condensed? Have [ enabled my plant to adapt mare
guickly to its environment? Is this the reason {or the different leal
characteristics appearing on one plant? If any of these guestions
can be answered ‘ves,' can this knowledge be applied to other
plants? Could food crops be treated to achieve more rapid growth
and better adaptability to thelr own or allen emvironments?”

As winter wore Into spring. and summer into fall, Carlson no-
tHeed another oddity: his plant had bloomed not the usual once
but twice. Even more fantastic was Its incredibly extending length
In only the first three months, the vine, which normally never
exceeds a lenpth of 18 1o 24 Inches, had grown a total stem of 150
feet. During the rest of the year it pushed on at the same rate, out
the kitchen throungh an inch-and-a-half hole bored In the wall
leading to the living room where it boustrophedonly roved back

ils species, but

Gunura Sarnmes

to attain a length of over a tenth of a mile

During the next year Carlson began snipping 4-in
plastic pots. Four hun
id phone number and a

h shoots

from his vine, which he started in small
dred of these, labeled with his address ar
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request to call him for a replacement should the shoots die. he
took to a HDea-market where the y rapidly sold for 84 apiece.

*1 had many calls.” he reminisced, “but none were to complain
about sick or dyving planis. Instead the callers wanted in know
why the ofifshoots from my mother plant were growing twenty
thirty. forty. fiity feet long, and even maore. 1 at once thought that
this unheard of development might give rise to the ;:-'_ﬂ_-»r-.:-r-al:l'.-.- 0
whole new strains of hardier super-flora.”

Desplte this achievement, worthy of Luther Burbank, when
Carison, in happy excitement, asked members of his university
comnitiee to come to his house to see for themselves what he
had done, their only reaction amnounted to a vawn

Didn't he realize, they asked, that, because his results had been
obtained on a non-edible house plant. they were of no commer
cial value or interest?

“1 was dumbfounded.” sald Carlson. 1 could hardly believe this
reaction. Here was the first time in their lives they i:,n,d heard of
sound being able o enhance the uptake of nutrients to produce
the kind of growth | was getti 12, and they cast the result :';55:‘]-5 as
worthless.” ;

Desperate (0 get anything into the public record that would
substantiate his achievement, Carlson wrote to Guinness Super
latives Limited in Middlesex, England, publisher of the now fa
mous Guinness Book of World Records, which sent {o Minnesata
io check his claim “specialists in the matter of freaks in the plant
kingdom.”

Carefully measuring his plant's stem, inch by tnch over its en-
tire length, the freak speclalists congratulated Carlson. That same
autumn the new edition of the record book had an entry on page
113 extolling his find. To counter the caveat that his new method
was commercially valueless, Carlson next began to supply por
table sonic equipment and nutrient mix to backyvard gardeners
wiho had called him after the Minneapolis Star ran a huge photo
of the Carlson family standing under the passion plant, its leaves
fentwined in the supporting chain of a chandelier before pro
ceeding, through additional holes in the wall, into his children's
bedrooms

Not to be ouidone. the St Paul Dispateh, describing his African
Violets, with more than four hundred blooms in a full spectrm of
calors, and his moming glories purple, blue, white, red. and pink

25 enveloping his house from its foundation to its roof eaves
quoted Carlson as foreseeing a Jack-and-the-Beanstalk world with
Egantic flora capable of feeding multitudes while thetr stomata
increased the earth's supply of life-giving IXVEE

Though he did not inf

rm the reporter that the moulti-colored
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ald-fashioned trumpet-shaped morning glordes had ¢ome from
an anclent seed packet found by one of his mother's friends when
she was cleaning out her attic, it did occur to Carlson that U
Luther Burbank could coax a spinv cactus Into losing its thorns,
not through cross-breeding but by Informing the plant that it no
longer needed them because he would “protect it.” he too might
get his climbing plants to adapt to human desires

" "] subscribed to Burbank's idea.” Carlson told us, “that at the
highest level. plants are capable of creating what is in the mind of

means of assuring thelr survival into future genera

IINan a5 4

tions. [ did not discount the many storles about trees which had

borne no fowers or fults for yvears, suddenly blossoming and
bearing when threatened with an axe or a chain saw

One spring, as he collected the seeds from his moming :_L.':'éa'm._
for successive annual planting. Carlson and his twelve-year-old
faughter Jusiine meditated on how to get the vines to respond to
their lovingly feit desires by focusing on their favorite hues, purple
for Dan. pink for Justine. "We belleved,” sald Carlson, “that the
plants T‘.LLIE,J-.[ respond to the colors we tavared and draw closer to
us as we were mentally and emotionally drawing closer to them.”
By late summer when the vines were putting out the usual mixed
n-.;-}:-f:_rum of blooms over most of Dan's house, he found massed
all around his daughter’'s bedroom window nothing but pink flow
ers and around his own bedroom window only purple ones

This confirmed to me,” he said, “that we can, In some still
undefined wayv, communicate with plant lfe which Is even ca
pable of altering the colars of flowers and the shapes of leaves. It
must somehow be based on trust. The plants must feel your In
tent and reallze that if they reapond you'll save thelr seeds to
assure thelr fourishing continuance.

Even more intriguing was Carlson's bellef that his method would
allow him to determine the very likes and dislikes of plants. By
exposing them to a varfed menu of nutrients hitherto unavailable
to them. he aimed, through their reactions, to find out which
selections they might prefer, Instead of fust forcing them, like
human babies plied with distasteful turnips or liver, to accept
what their parents believed, usually mistakenly. to be good for
them. ,

This he hoped might ultimately lead to the ellmination of defi
clencies resuliing in bad-tasting {rult or vegetables, the eradica
von of plant disease, and even, with thelr exposure to spice-laden
af':'c.*;'f.l.r- such as mint, cinnamon. or nuimeg, the creation of apples
with mint. cinnamaon. or other Aavors, right on the tree instead of
in the ple

"‘.‘-."r,;i- 1 began to realiee,” sald Cartson, “was that mvyv method
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was challenging the seeds’ potemtial. a potential maxtmized with
the right number of Sonic Bloom sprays—which have turned out
io be five—put on two weeks apart.” Striking a massive fist on the
table for emphasis, he added: ] belleve I've come across a new
principle that can be called indeterminate growth! It shatters the
idea that plants are genetically imited to a given particular size
or yicid.”

This lack of lmitation led Carlson to another principle: geomet
ric progression. “We began regularly to discover that plants treated
during one growing scason would pass along whatever changes
were taking place in them, and create, right through their seeds
& successive generation 50 percent larger and more fruttful, even
when the newly generating plants remained untreated with Sonic
Bloom. | also call this genetic elasticity, the latent ability of plants
to exhibit characteristics hidden in their gene pools, pulling out

advantageous ones that may have been hidden for hundreds of
years. This Is connected to the ever-bearing trafi brought out in
McClurg's oranges.”

Suggesting that the potentials in plants to respond to human
wishes should be closely examined, he lamented that botanists.
plant breeders, and genetic engineers have (ailed o understand
the problem. “Sclentists are rushing headlong into tampering with
plants, monstrously slicing and aplicting gencs with as much sur
gical fervor as the ghouls who cut and maim antmals tn laborato
ries. This has led some of them to proudly announce that in order
io produce a leaner grade of meat, they have developed a cross
eved hog that staggers pathetically on legs that can hardly hold it
up.” He looked up and away with the firm vet benevolent gaze of
A committed soul. "We should tender plants and animals, niot
distori God-given gifts stll unrevealed In his creatures, but eoax
these gifts and learn to ive copperatively with all God's creatures.”

He paused to allow the emotion in his words to simumer AWAY
“Some people, with particular philosophies,” he added, harden
Ing his tone, "might accuse me of torturing plants, abusing their
delicate nature, This Is not so. | would challenge anvone to look
at the model gardens I've set up, examine the radiant health of
the plants, witness the remarkable fructification, and taste of this
fruit. It is all done with nothing but affection, natural nutrients
and sound,”

But perhaps the most encouraging prospect for fulfiilin

Carison’s dream of growing large guantities of food on very sm:
P-E:’:-IE- of 1_'5,:'{;'-.:Inf in a8 very simpie manner 18 the marriage of his
sysiem with one developed by Ron Johnston of Mississippl. an

amateur farmer in his th

ties who doubles as a night nurse In a

& =1 1.':- s talall T i i
LOSTNLUAL I MEITODNUIS, | ENnNesSssf
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sancl. Each plant, seven oehies spurt from (I oelghter, can produce upsard of sixtern
potrds of frufl fe o sl harvest rom a box eight Bt by sideen of over a thosmarsd
pounds of tnmataes

in a mixture of 1
gular boxes ten Inches high, Johnston has been growing a stag
gering amount of delicious healthy produce. With discarded lum
ber from the sawmill, plus two plckup trucks of free sawdust and
one of sand. each box requires no more than a few hours of labor
to butld: and by Johnston's conservative figures a box eight feet
wide by sixteen long can produce as many as 800 cantaloupes or
5,000 pounds of tomatoes—many times more than could ever be
grown on an the same sized plot of ground

*It all came together for me.” savs Johnston, “three vears ago.
Before that. | couldn't grow a thing down here on the dead soll of
Mississippl. Then [ got hold of a tape of Dan Carlson and [ ran
into a farmer using microbes. [ also read about the French Inten-
sive method. and that gave me the idea for the boxes. The svstem
eliminates plowing cultivating, and weeding. A daily watering can
be antomated, and extremely economic. My water bill has gone
up only a few dollars since | started; and during the drought of
1988, while my neighbors were cropless, my plants were a jungle
of healthy green.”

With a mere expenditure of $150. Johnston added a frame and

Soende Blbowvm

Jobmsiom's (ensloes, growing i boxes of sawoiost amd sand, matured weeks carlier
Gsxny Ins neighbors’ end prochuced individiual thraloes weighing as much & o e

el B hall. Soch tommtoes :F-".'l.l'l'r-:l. i ahallow ten L |'k-_-F- Ices, oo b ErtT o the
terence ol Manhattan penthoose or even on o sidewalle. {Phoeto by Bon Jobmston)

plastic hothouse to his first box of sawdust-and-sand to produce
tomatoes mwoamonthe BEETE I NEPNNSTS. Each tomato plant,
planted seven inches apart. and producing twenty-five to thirty
blossoms, gave as many as sixteen pounds of fruit per plant, some
individual specimens weighing as much as a pound and a hailf.
chigioplalicontent of the feaves was nimost doubie: and.ihey

0 hundred strawberry plants in a narrower box produced

two hundred gquarts of strawberries with double the normal sugar
content. And just one normal box of bean plants is alone enough
to feed a family of four for a year. With cantaloupes clipped onto
sirings and climbing towards the rafters of the greenhouse,
Johnston is able to hang twenty full-sized frults from each plant.
Sawdust and sand form a fluffy consistency which allows plenty
of essential air and water to reach the roots. But the real heroes
of the system are ‘Styssesen STl mioronrssnisms that
Johnston obtains from a culttvator out of Caltfornia. ~1 call them
piranhas.” said Johnston, only hall joking. “They devour what-
ever nuirients are in the air and turn into healthy plant food
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whatever fertilizer I put Into the boxes, transmuting potentially
toxic salts into a balanced diet for each specific type of plant
providing them with a continuous flow of nutrients.”

One teaspoon of microbes Is added to a gallon of water and
sprinkled around the plant stems; there they proliferate at the
rate of 200,000 a minute, dying off tndis idually every thirty min
utes, but lasting. as a strain, as long as there is food for them t
feed on. “The microbes.” says Johnston, “eat any cheap fertilizer

I provi de them. and switch the elements around. They can tum

potassium into sulfur, or whatever 18 excess into whatever Is

| -
ding them with a variety of mine
the more of which the plants can get the better they taste ang
longer is thelr shelf life.”

Like camels. savs Johnston, his microbes absorb a great deal
more water than they ne which they then relinquish to the
plants In moments of drought. Well fed. they proliferate down
into the soil below the boxes to a depth of several feet, tuming it
to humus

But all of this 1s only half of Johnston's story. The rest Is pro
vided by Dan Carlson’s Sonic Bloom. Every morning Johnston

scarce, And my microbes feed the planis just what they neec

just when they need it pm

plays the enchanter sound to his plants, enabling them to suck
in element-laden molsture from the alr; and once a week he satu
rates thelr leaves with Carlson's lould putrient. "It all wo rks in
concert,” says Johnston &md and sawdust; microbes and &'I‘
thiges; Sonic Hom.nnd gollel. Each by itself Wil not give the
same results.”

The whole system, as Johnston explains It, started as a hobby,
then turned into & driving force. He's now determined to teach
people anywhere In the world to grow a garden in their own back
vard or terrace that will feed an entire family and leave a market
able surplus. “At first.” he says, "peaple will find it hard to be
Heve; but they'll be amazed when they find they can grow canta
loupe in gquantity on the small penthouse terrace of a skyscraper
in mid-Manhattan, or when a peasant In the H‘.llr‘- World learns
that with only a tiny corner of land and a little labor he can flour
sh as never before.”
whicodbbmsien pavsed to survey a whole acre of his baxes lader

with produce, worth potentially a couple of hundred thousand

dollars. “What I'd really like,” he added with a winning smile, "is
to help turn this planet back to what it was before the ‘ariginal

sin’ of desecrating the soll of Mother Earth.”

ST

Chapter 12

SEEDS FOR SURVIVAL

Holtz, the mystery of Dar
Carlson’s success with sound may be explainable in terms of the
basic ph;]-’]'w-l: p! v of India. For thousands of vears #ts sacred texts
have taught that sound, as the integrating phenomenon of e,
halds the key to the myste rics of the universe, (o the creation and
susiaining of the physical world,

In Indian 1:!:'5..1[13'.‘.'h|'.h there can be sound without vibration
even without the usual medium of convevance such as alr, water
or sp-called solld matter, sound belng the cause d,n(i not the ef
fect of vibration. The “soundless” sound s said to be the souree of
cohesion, of electricity, of magnetism, of all that is, And it was a
universal anclent belle!l that God, or a Divine Being. created the
universe by means of a vibrating emanation. referred to by ecarlv

Chiristians as Logos, “The Word.” And musicologists point out 'Eu
the whole-number ratios of musical harmonics—octave,
fifth, fourth—correspond to an underlying numerical frames
which exisis from astronomy to atomic physics, through che
raphy, and even {o botany

1 view of the cosmos, sound precedes light. and the

e is viewed as an ocean

(e}

f sound followed by light of

varying degrees of density and luminosity. Strangely, much
this wiso of ancient India has survived among the native tribes
af “Indians™ in America

On an Indian reservation in the arid northeastern corner of
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Arizona. at high noon of a scorching July day, with a hundred
jegree temperature '!t.-if‘.;_,.::ﬂ heavy over land p..-._.+ r'*-ut '-x an ex

tended drought ., Jo

a cool stone howse

A schoolteacher and founder of New Mexico's innovative Com
munity School In Santa Fe, Kimmey was a guest of David
Monongye, a traditional religious leader and elder of the Indian
tribe, the Hopl, settled for centuries alop a trio of side-by-side
mesas, In their language the appellation Hopi means “peaceful”
or “good .

As most of the tribe dozed away the midday rest hour Imposed
by Grandfather Sun, Kimmev let himsell oot thoough the screen

door into the glare of the Kisnovi, the central plaza of the village of

Hotevilla, fit at that howr only for mad dogs or En hmen. Dravwn
by an urge for '-'."u:i'h he could not account, Kimmey ambled @

the edge of the down a dusty trail, gulded. as i
from the spirit realm. by an iridescent lizard across the country

side to a pile of stony rubble at the base of a clifi. Pausing, Kimimney
became aware of an eerie song walting r.t‘n'l'_-LJ_J_:-.I:l the arid surround
ings. Beyond the last lithic outcropping, an expanse of planted
corn was so vast it didn't seem Hopl. The singing became clearer.
coming :14,~rr: a soft. powerful volce, though Kimmey could not see
the

singer. To his astonishment he noticed that every one of the

wore clumps of walst-high Hopl comstalks, each
with a dozen or more ripening ears, were growing as iusiny as i it
had been planted tn rain :']‘."'\-‘14'1:1 lowa, the whole field contrast
ing -=.h.|.:;rl-1. with the brown, wilted crops scattered on parched
land all around the village

Tiptoeing through the cormstalks, Kimmey spotted the grizzied
white pate of an old Indian seated on the ground, his closed eyes
1_:14:»:1.[;.::5 to the presence ol any passing creature, g loding

thousand or

Kimmney, the atmosphere about him indicative of deep comumunl

cation with the cosmos
"

Gingerly |||..-_-x::-.._‘_~-_1..1.—<:','_ Kimmey returned to his guarters, where

d Titus! He still

his old Hopl host smiled: “So you came u
keeps the ancient Hopl way, which unfortunately has all but died

presenit generation. It's not the water, #'s the Napoti
1

otil among the
that keeps his plants alive. He knows by heart the right
chant to his corn children for whom he offers pravers at planting
time. Most important, he knows that he should never worry, like
most farmers, about his crop, because anxious thought is as dam
aging as extended drought. Instead of warrving. he goes to his
children in the high heat of noon to impart courage to them with
nis penerations-old songs

“Surely,” Kimmey protested, “all the other com [armers mus
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gee what a difference the songs make ! p. Why don't they
sing to theirs r‘tl:—'.'*' The old Hopl .,-J:n'i: “It's too late \.:m-: tis
o longer alive In other men's seeds.”

Returning to his home in Taos, where for fifieen vears he had
apprentic ed in native ceremonialism with the Tewa indlan elders,
Kimmey noticed for the first time In several years how so Hitle of
the farmland around each of the nineteen Indian pueblos he
passed was under cultivation for food or even animal fodder, Lis
terdng in his mind to Titus's haunting refrains, he felt he heard
the old man’s seeds calling to him that their Navoti power might
still lie trapped in other seeds long stored in half

in clay pots, old o T-—f.' cans, or lard buckets t

-forgotien caches
cked awav In the
dark corners of tool sheds, in the walls of adobe houses. or in
long h::u.!-. -'1-—|~'-ﬂ corn woven into ristras

What was calling him, he felt, was the old seed, gathered ves

decades, even a century before the commercially-sold seed p.u k
¢is began (o appear each spring on general store and SUpErma
ket racks. old seed that could still retain iis inner vitality, the
anclent force imbued into it during an era when men still sang {o
thedr plants, The old seed chorused its de speration that it be found
and lovingly put in the ground before it disappeared into oblivion

When bhe told his elghty-two-year-old adopted Indian father
about his expes the old man's face seemed to reflect a soul
swimming back through time to .'.-=*r-'m. days. Arising slowly from
his chair he went into a side room to emerge with three small
buckets full of what spariled to Kimmey like bright sapphires. As
he stared at the dark blue corn seeds. he heard a choir similar to
the one that had come from Titus's throat

His Indian father explained that only the week before he had
found the buckets stashed in an old trunk in his sister-in-law's
house among anclent tools, strands of rawhide, assorted tur
fjuoises, and other tribal mementos. Planted the following spring
to Kimmey's own singing, the seed grew into nine-foot-tall plants

ine
o the amarement of the pueblo's elders, who could not remem
ber having seen anvthing similar since their childhood

il

It made Kimumev fi
Kokopelli, the myth

he had at last discharged a duty
Ho

1 spirit most closely associated

with plant fertility and seed germination. Known to non-Hopi In
dian tribes as “the hunchbacked flute-player,” i‘ s unigque lmage
has been painted on countless pots, or eic hf{i in stone, through
out the Americas over many centuries, the h.]m;1 on his back

recalling a sack of seeds to be scattered as he moves about, his
Pan-pipe flute said to be the source of the pirit breathed into the
seerd

Irough contact with small seed companies, Kimmmey went on
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to discover ] his Hopl agricultural lesson. And he also
discovered a serious problem that has developed in the domina

#

tion of the seéd market by modern hybrids that are not disease
resistant or as nuiritious as the older. nonhybridized secds. As
Pat Ray Mooney, a leader in the effort to promote a wide diversity
of seed for the world of farmers. wrote in his 1979 book, Seeds of
the Eartie "It should alarm no one that some genctic material,
which might ultimately have been of use to major crops, has been,
and is, vanishing. What should really cause concern s the mas
sive, wholesale eradication of trreplaceahle breeding material over
thousands of square miles of arable land.”

S0 fast Is the prairie fire of genetic erosion spreading. that bi
ologist Thomas Loveioy estimates that the worid will have lost
ane-sixth of all iving plant species by the year 2000. And Mooney
himselfl concludes that existing wheat cultivars cannot survive
twenty years without a constant influx of fresh genes from plants
to allow them to stave off new pests and all discases

The sltuation is maore than precarious. Based on the recdiscos
ery of Mendel's laws of genetics, a new sclence of plant breeding
has been erected, which, within only a few decades—an “eve
biink™ in plant, if not human, history—has been engineered to
meet the technological requirements ol machine harvesting, grain
milling, beer brewing. bread baking. and many other food-pro
cessing Industries. In the process, genetic strengih has been sorely
weakened. As the new varieties of hybrid seeds are produced to
mect ever new demands, the risk Increases of buge crop losses
through disease. The only remedy Is (o have recourse to the an
cient centers of plant diversity

As genetic uniformity of the world's malin stable crops Increases,
bireeders are forced to rove deeper and deeper into half-lost val
levs and forests in search of new—aor rather older—genetic mate

rial

The real heart of the problem, says Mooney, Is the so-called
“Green Revolution,” for which Norman Borlaug won 2 Nobel Prize
in 1970, Its basic impetus dertved from the Idea that "High-Re
sponse” nan-scli-perpetuating hyvbrids be exclustvely relied upon
While the Green Revolution has been a plague on genetic re
sources—becanse it has led to a galloping erosion of native plant
varieties in favor of highly Inbred imports—It has also been a
boon to the world's seed Industry. Cost-free, these Industries have
raked over the genetic riches of poor countries to breed new vari
eties whose high vields are assured only by massive additions of
artificial fertilizers and pesticides, sald, obviously, by the same

companies with their bulit-in blas for industiriaiized agriculture

Al the beginning of the seventies, accarding to Mooney, a num

T
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ber of factors propelled chemical firms into seeds. First. they had
money to spend on acquisitions, and the economic environmend
was conducive 10 meTgers. Second, the costs of bringing new drugs
and pesticides onto the market were sky-rocketing, due to in
greased public healih and environmental protection concerns
The easy victories of the fiflties and sixties were ebhbing and the
struggle 10 find new compounds was growing harder. Third, many
of the major patents won in the fifties were dying out and some
top companies were buying other firms in fear of losing their prof
itability

With these concerns and others in mind, chemical firms bought
put large areas of farmland, not only in North America, but on
gvery other continent and moved aggressively into produce mar
keting. In November. 1970, Business Week asked, “What has
household bleach to do with lettuce patches? What have man
macie fibers to do with ratsing hogs, or chlorinated solvents with
catfish farming? Not much, But a growing list of U.S. companies
based In chemdeals and allied products are venturing back to the
good earth.”

Yet American business {ournals falled to note how the seed
business was coming under the domination of giant conglomer
ates. The growing dependency on chemicals of monopolized seed
production has led to what Mooney calls a highly unsettling trend
increased buy-up and control of the world seed industry by large
chemical and agribusiness corporations.

“The effect in the course of fifteen years.” says Mooney. “has
been to utterly transform the seed industry. Where once it was
small and family-based. it is now large and highly corporate. In
1872, Royal Dutch Shell had no involvement whatsoever in plant
breeding. Now, having acquired thirty major seed houses, it is
the largest seed company in the world, with sales of more than
half a billion dollars. and is seeking still more acquisitions. Every
other company with an interest in agricultural chemicals—Atlan
tic- Richfield. British Petroleum, Ciba-Gelgv. Monsanto, Stauffer,
Upiohn, ITT, Ocecidental, Sandor—is moving into seeds.”

Sandoz, the 83-billion-a-year Swiss multinational. has spent
more than 8300 million acquiring American seed and agri-chemi
cal companies. Along with DeKalb. Ploneer, and Ciba-Gelgy.
Sandoz accounts for about two-thirds of all seed sales in the United
States for corn, America’s biggest crop, and about 60 percent of
the sorghum seed. As seed prices rise, costing farmers hundreds
of millions of dollars, the companiles, Instead of delivering a sel
perpetuating variety, can repealedly milk the fanmer with & non
reproductive hvbrid for years and vears o come. U.S. farmers

and ranchers spend neariy 84 billon each vear on seed: world
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wide, the market for agricultural crop seed Is 845 billlon. And

along with Upjohn, Lubrizol. Limagrain, LaFarge Coppee, and Arco
Sandoz has also garnered more than 230 vegetable-seed patents

Other corporations haope the seed industry will open the way t
expanded agricultural—products divisions currently manufactur
ing and marketing fertilizers, pesticides. and other agricultural
chiemicals

“The intent is 1+1.:.n: a hull-service :'-'pf‘.'-':t*.n n.” says Bob
Skagesof the ( _.]]f. 1 Department of Food and A lture. "Not

ari
kv can disease ; 1,..1 pest-resistance and earlier :':fi{! greater vield
potenitials be ...!ILFII',!'.!?'(! 1o crops through new seeds, but these

also can deliver agricultural chemicals to the fields through ‘con

trolied d
Companies such as the Celanese Corp. which owns the Harris

eV svstems such as seed emd .L;‘-ﬁ.:'l.i'.'.l':z ProCesses

Moran Seed Company. based in Modesto, and Celprit Industries

liformia. have been ¢ '\| erimenting with ""i ivimeri

has been applied ‘.-= seeds in

in Manteca, (
sced coatings z
the past. makes the seeds the same size and welght
unuo
additives” for seeds, such as fungicides, to "protect” pla

CEss, wihld

rm planting. Celanese also has been developing

soll organisms. pests and bad weather, Mooney foresees the bud
ding chemical-seed partnerships pushing their wares in favor of
developing new plant varieties

Many of the multinatdonals venturing into the seed business
hope to capitalize on the huge, and no longer so distant, promise
of genetic engineering. According to Ray Rodrigquez, a molecular
geneticist at the University of California at Davls, they see an
annual market for blotech agricultural products that may be as
much as ten times as large as the potential market for biotech
medical products, with a market potential of up to 8100 billion
by the year 2000.

With gene splicing, the entire plant kingdom becomes one open
ended gene pool, In which genes can be moved about freely from
one specles or genus to another, [n higher plants, upward of ten

million genes—mare than ten times the number found in man

control the way the plant performs. With the modern ability to

screen millions of plant cells In the lab In a matter of hours to

move the required genetic characteristics rom one cell to an

her new varieties and breeds can be created o
days. avolding the old painstaking process of cr 5e-

lecting. and further breeding that might take up to ten vears. The

results can now be spread around the world in a matter of weeks
through normal t =L‘.I.:...-, and shipping
The Japanese consider this biotechnology the major techno

logical revolution of the century, launching a race comparable to

_r_
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the space race. with impressive possibilities

In: this new biotechnology. almost anyvthing can be envisaged,
inf_'tul;hn;;, SHVS Jack Dovle in his Altered Harpest. a dairy cow as
big as an elephant capable of producing up to 45.000 pounds of
milk & year. The Carnation Company, known for its dairy prod-
ucts, i5 already genetically manipulating and selling frozen ca
embryos, which, spiit and reseated, can prociuce a herd of a hun
dred clones. And the futuristically outlandish plans of the new
plant mono olisis to use the newly born and fast-growing tech
nigues of genetic engineering bid fair not to dispense with chemi
cals bart to foster a vast EXpansion f f thelr sales

As seeds remain the primary ingredient of agriculture, Kimmeyv
found corm
he visited t
the Nationa
rado—healthily located haliway between a nuclear po
and the Rocky Flats plutonium facility—which perale
248,000 seed collec 'Li-'-l:'.'-. the equivalent of a Fort K
o0 crowded are the factlities that seeds were piled o
brown cardboard cartons and sacks, uncatalogued, some having
lost their ability to germinate, or with viruses in their germ plasm
the equivalent of a blological tim Not that Kimmey found
the collecting effort any better operated by the United Nations
Food and Agriculture Organtzation In Rome, Italy

In search of remedies, Kimimey came across a network of indi
vitiual seed savers, principal among whom was Kent Whealy, a
young midwesterner. Having organized In Princeton, Missourd
his Seed Savers Exchange (SSE), Whealy publicly appealed for
hielp in collecting heirloom seeds for propagation, offering instruc
tion for thelr storage and planting in gardens

invited to lecture at the Fort Collins seed bank 1o a prestigious
auclience of plant breeders and genetic preservationists in Octo
ber. 1086, Whealy was dismaved to hear staffers tell him that
their way of storing seeds was leading to a decling in the rate of

gration of Mooney

8 concerns about

— b

¥ chronically-underfunded seed-storage facilities of
E

Tant Genetics Resources Board in Fort (

their germination afier a period of onlv a J'ﬁ.t. yvears. Whealy's invi

et

iation had been in wibute n

il 10 Iy sclentili prowess but to

whai a single cittzen had bee

1 able 10 accomplish in twelve years

seed preservation in the Unilted States
forty milllon American families who grow
and culttvating a vegetable garden of his

time he could walk, Whealy was entrusted

of his wife's grandfather with ses

man's [amilv had brought




Kent Whesly exarmiring artighil Dotties that holdd the Seed Savers Exchange enlies-iion of
13X vatieties of beana. Most are heirlooma pasacd down frosm generation o gﬁffnr:.!' r:_
sinee the "tl.f,_!'r*.lt" {arcderd st wiet by now knewn as Plyooouth, Massachsetts, @ 1620
Mhougl smme seeds have 1 be regrown every four vears ar they will ohic

vation through distribution, Whealy wondered how many other
home gardeners might also have cached hetrloom seeds (n attics
ar cellars, So he decided, in 1974, to mount a campaign to seek
out their locations. As a result of his forays. he discovered to his
surprise that while old vegetable and frult seeds are not cominon,
neither are they all that rare, If one knows where to find them.
Whenever he and his associates went into Isolated areas, such as
the rugged backwoods of the mid-western Ozarks or hidden hol

lows along the blue ridges of the Appalachlans, they were offered
seed riches no longer seen In towns or cities or advertised in cata-
logs.

A whole heritage of plant spawn traded at country general stores
or over backyard garden fences could lay the basis for breeding
programs to produce a vast wealth of new garden varieties or
reanimite old ones.

Particularly solicttous about seed saving were religious Sects
that have maintained uninterrupted ties to the land. such as the
Amish. Mennonites, Hutterites, and Dunkards. As Whealy built
trust in his exchange enterprise, he was honored to attract to his
effort members of American Indian tribes, long reluctant to share
with the perfidious white man seeds which, as the sparks of life.
they considered sacred.
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in 1886, Whealy published a 250-page eleventh edition of his
winter Yearbook, containing lsts of 630 members offering to trade
seeqds or secking to find varieties half-remembered from child-
hood. Over a decade the publication had grown to the point where
his exchange-membership was collectively offering 4,000 differ-
ent strains, to allow for over 300,000 plantings of truck-garden
and orchard crops, unavallable from any commercial source and
mostly on the edge of extinction

“The material we have been able to locate, is really fust the tip
of an lceberg.” says Whealy. "The unique heritage of seeds in our
couniry has never been systematically collected because maost
governmeni-sponsored plant exploration has focused on foreign
countries. Our next task is to organize the fielding of several hun
dred local plant explorers, region by reglon, and state by state
Many professional plant breeders are becoming excited about what
we have already uncovered, because it's material they've never
seen before, much less been able to work with,”

With these rare seeds the breeders produce, not hybrids, but
open-poliinated. self-reproducing stock. Typical of breeding pro-
grams to which Whealy referred is one at the University of Wis
consin in Madison, directed by Dr. Fred Bliss, who concentrates
on beans to create upright plants twenty-four inches tall that can
be machine-harvested. He has married into their hereditary font
the genes of older varieties with tough, rank stems in what Whealy

Hﬂ:ﬂ wlhrﬂl'}'. Director of the Seed Sanvers |."_1|.'|:|1rlﬁr 'ﬂ'\l'll,'k:ljt' i Hs Preserwaiion Gardens
where sone | 2000 varieties of efulangered planits are being regrown om seed
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terms an architectural application

One of many old bean varieties being brought back from the
edge of extinction is the tepary, discovered by Dr. Gary Nabhan,
MMrector of the Nattve Seed/Search program of the University of
Arlzona. With the remarkable ability to grow lushly green, even in
normally plant-withering conditions—perhaps becanse it, too, was
sung to over severdl generations—teparies were once widely cul
tivated in northern Mexico and the south-western United States
but today are found only around the Arizona homes of a few Pima
and Papago Indians who still grow them. “T've seen the tepary
growing successfully in air temperatures between 115 and 120
degrees Fahmenhelt, and ground temperatures over 170 degrees
where pinto and other beans completely falled.” said Nabhan
“I've seen It survive on less than two and a half inches of rainfall
under extremely arid condittons. It's just plain ormery—it refuses
to clie.”

Other crops highly resistant to heat include teff, a low-yielding
but high-protein extraordinarily drought-resistant Ethiopian grain
that western scientists. knowing little about have recommended
be replaced with corn or wheat. Pat Mooney has seen fields of it
growing next to African com so drought-stricken as to resemble
fields of withered onlons. “A main reason.” chides Mooney, “why
people are dving of famine on that continent is because of rotten
western agricultural advice. We do it with the best of intentions
not a mean bone in our bodies—but not much humility either. We
need to recognize the humanity of the peaple who are starving. If
we don't have the means to end world hunger. they da! And if we
don't have the capacity, they do! Together, we might have the
combined will to solve the problem.”

Concerned with another aspect of the problem of disappearing
seeds once known to parents or grandparents. Whealy began sys
tematically to collect every seed mall-order catalog he could lo
cate. no matter how small or obscure. By 1982, he had put out a
448-page Garden Seed Inventory complied from 239 separate cata
logs listing over six thousand non-hvbrid varieties still offered
throughout the United States and Canada. The greatest value of
his compendium is its Indicating which varieties are in the mosi
danger of extinction. so they can be planted and distributed be-
fore they are dropped completely.

*As the Garden Seed Inventory grew towards completion,” said
Whealy. it became not only more and more fascinating, because
the little-kmown diversity and exiraordinary quality of the garden
varicties offered 1s almost beyond bellef, but also more frighten
ing, because it became apparent that nearly half of all non-hy
brid garden seeds were being offered. as randomly as haphaz-
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y. by single companies. And a lot of those have either been
in the interim. or will be as soon as remaining supplies
sold. Onur efforts alm at reversing this ominous trend.”

In Colorado, Whealy was shocked to Jearn that the computer
printouts of the National Seed Storage Laboratory showed that it
was stocking only 3 percent of the food plants listed In W.W. Tracy
Jr.'s American Varieties of Vegetables for the Years 1501 and 1902,
published by the United States Department of Agriculiure in 1903,
“It is depressing.” he said, “to see those enormous Hsts of garden
yaricties avallable at the turn of the century and to realize almost
all of them have been lost forever. Imagine the tremendous amount
of nnigue material that would still be avallable to breeders today
if that early USDA inventory had only been updated annually,
and endangered varieties systematically procured and maln
talned.”

Since 1950 most of the losses have been due to economic pres
sure, which focused, not on the needs of home gardeners, but on
the Interests of commercial growers, who demanded such fea
fures as ease of harvesting, extended storability, and shelf life. To
this kowtowing by plant breeders {o the needs of large-scale
agribusiness is due not only the Ioss of rreplaceable heirlooms
bt the loss of what Whealy calls the “best garden varieties we
will ever see.”

Even with the main tool. the Garden Seed Inventory, Whealy is
just picking up the pleces. "But we must at least do that.,” he
explained, "ani do it quickly. updating the Inventory every couple
of years. One good example, among many, of material that is avail
able right now, but probably won't be for long, are the Chinese
Cabbages. There Is a tremendous amount of Oriental material
currerntly flowing Into this coountry. But most of it is coming
through just a few small specialty companies, and in many cases
these varieties are lsted for only a single yvear.”

Because 80 percent of the rare, commercially-unavailable seeds
sent him by his members had not been permanently “adopted”
by his Growers™ Network. in 1585 Whealy rented five acres of rich
boltomland to grow out two thousand varieties. inchading three
hundred beans. tomatoes, and squash, and one hundred variet
les cach ol potatoes, corn., muskmelons, waternmelons, peppers.
with simaller amounts of peas, lettuce, and many other crops.

“All of the coms and all of the cucurbits were hand-pollinated.”
he sald, "and we have been protecthvely caging all of the peppers
after reading some studies from New Mexico which reported that.
under some conditions. populations of peppers can cress as much
as B0 percent, thus mixing genes and rendering individual vard
eties unpure. Our garden projects have been funded these last
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two summers by Ploneer Hi-Bred International, and | sav that
ranicfully
To Whealy the most impressive thing about his garden is the
elfect it has on visitors, When he takes a tour out onto land where
two thousand different varieties growing, the excite

ment it generates n those gardensrs (s .|!'E' short ol amarzing,
ne and again he has seen people walking along its rows. thels

“They just look and look, as if they could

i excltedly, “We've talked Inces

diversity, but the concept Is so

it as a threat

jalling to even Mecognize

n off thelr hearing alds. But if we take those
hundreds

den

fiftv-seven-acre Ara

lowa, with a large bam and

ontinuing low S0 Srong it

never f[reezes over

Cess Ol Soling up an ""-,t".:]::li_-_]‘-.' seed-preservation center. “In o
beautiful new setting., we will expand our huge garden and buil

if we can, a system of special greenthouses and large underground
root cellars. We also intend to plant large apple orchards af up to
two thousand older historle varteties, Including those for cider,
hoping to focus on some that might fall through the cracks as
existing collecilons are transferred Into the new clanal reposito
ries, The work will make possible a massive exchange of
scionwood—detached living portions of apple trees for grafting—
to spread the apple heritage across the land, just as *Johnny

A" did in the early nineteenth century—now as mythical

Applest y
to orchardists as Paul Bunyan Is to lumbermen or Pecos Pete to
cowhovs

"a place where the public could come

for taste tests at harvest time and our telling them: “You probably

‘Imagine,” sald Whealy,

nlv known the taste of Red Delicious, Golden Delicious, or

Intosh, picked green m nthis before ripening. Now try these

tree-ripened Winesaps, Chenango Strawberries, Winter Sweet
Paradises. Yellow Belliflowers, Westfield-Seek-No-Furthers, or one
es, the Esopus Spitzenbergs

of Thomas Jeflterson's favorit

Several vears from now Whealy envislons adding ref

tions of rare poultry and minor livestock breeds as a way of sup
i:".:"!-- g OorganizEator 5 Lhal jocus an FI"'\“"--H'. i LD Areas
He wants to attract young .'I:".."'TI--':' 5 1D OO 1 ST
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mer o learn and to work in the garden and, eventually, ses o

petwork of such preservation farms, each matntatning plant ma
terials in different climates and sharing data via « mputers

Over the past decade or so several ploneers have been working

to fulfill Whealv's networking dream. In the 1870s a for

Rockefeller University molecular biology and Hfe sclences Ph.D
1

MET
Alan Kapuler, who taught at his alma mater as well as at Y

i the universilies of Connecticut, [linols and Wisconsin, sick. at
gge thirty, of urban e and the academic rat race, founded, with
others, Earth Star Botas ]
ciary gene pool service,”

In '.'::: 1987 Catalog ane
a bolanist
seed lists an

e and

wecoine Peace Seeds. a '-E_;'I..I;']

rding to a
sifying plants devised by Professar
Because all the known plants are traced schematically tc

near or distant r . the system makes clear in evolutionan

iexms which of them are rarest or unigue. Thus, one can at a
glance see how lettuces, the highest source of silica In commean

giets. including such varieties as Imperial ‘.'.-- ter, the Italian ruf
minthead Lollo Rosso, the French Barcarole, of !}:rr purple-lea
Red Sails. are related 1o such medicinal herbs as common bur
gdock. or to chrysanthemums, marigolds, zinnias. sunflowers and
Jerusalem artichokes

The seeds of no fewer than thirty-six varieties of tomatoes are
offered. including the orange and vellow Marvel. hatched with
red stripes. Their relations to peppers. tobacco, huckleberries.
purple Peruvian potatoes and the Chinese mat rimony shrub are
spelled out in the catalog. Out of twenty-four pages of seed list
ings, four are devoted (o radishes, mustard, kale, cabbage, cress.
celery, sgquashes, melons, pumpkins, and cucumbers, tL|-|; belong
ing to a single super-order of brassicas, curcubits and their al
tes, called violiflorae

Waxing poetic In its enthusiasm, Kapuler's Organic Seeds, the
Gene-Pool and P lanetary Peace (1987) touches on the fundamen

{ﬂ.Lh spiritual role of seet

nng

Tisir
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and of plant mnovators
inglton ¢

ke Luther Burbank and Oeorge Wash

AT

It is a far cry from the monotonous cloning of white<
biotechnologlsts in agribusiness. And as a measure of the grow
ing revolt against such autocratic siandardization is Guemilla
Gardening, a book by Washington Staie University English pro
fessor John Adams, in which he tells would-be helrloom-seed
collectors exactly how to begin collecting rare plants and seeds
With the use of step-by-step llustrations, he provides simple grow
Ing instructons as well as grafting, budding and propagating tech
nigques

Time and a sense of adventure are essential for success,” says
Adams, "but anyone who gets into planting rare seeds will be
more than rewarded, if only because their fruits and vegetables
will affer them extraordinary taste experiences they've never had
before. The beans I've grown for staples and for chill are head
and-shoulders above red, pinto, and other varieties lound in su
permarkets that are grown from commercial seed. There are a
dozen different varieties of beans, going back long before Colum
bus was given dublous credit for having discovered the New World?
If vou grow them you'll find out what the pre-Columbilan natives
were enjoving. The taste will thrill you.”

For beginners, Adams recommends starting small. “When grow
ing hetriooms, mark out your patch of garden, 50 you know what

Oatted

Sahriel Howearth and his totally unpolluted farm in southwest New Mexton. With
ymitributions frmem amunsd the wordd he has oesled 8 anigue seed banl (0 s
precious stock frotn cxtisction

js whert. and mark the sturdiest plants at full bloom for future
use. By following this First Commandment’ of Chelr il.*’.-‘.ill seed
~...;u|,1]1 wind up with vour very own hearty strai

To prrn'hlt such strains to people all over the world Is a central

on of the Abundant Life Seed Foundation, situated across
ihe state in Port Townsend. a small town on & peninsula which
the Scattle ferry passes at the midway point of its shuttle route
victoria on the island of Vancouver. In addition to a wide spec-
grum of vegeiable seeds, It proffers a range of annual herbs, from
seat-loving cumin to lemon and licorice, and fenugreck—also
known as “Greek hay™, his biennial and perennial herbs are as
diverse as copper fennel, feverfew, and a white insect-repelling
dalsy, Euphorbia lathyrus, said to repel moles and gophers

Since its publication in 1584, The Heirloom Gardener by Carolyn
Jabs has spurred an enthusiastic growing group of individuals,
motivated by taste preference, curicsity, nostalgia for by-gone days,
pollectors’ mania, or unregenerate vegetal Ludditism, Lo take up
Whealy's call for establishing seed-saver and exchange networks
Like Adams, Jabs gives full credii io Whealy's Seed Savers Ex-
change for stimulating her research and her writing

At Fort Collins, Whealy told the U.S. government sced repre-
sentatives that he hoped he counld get at least part of his pre-
served heirlooms into official government collections to provide a
*frozen” backup for his own efforts, and obtain badly needed help
in getting material out to plant breeders.

He then gave them the full force of his astonishing accomplish-
ments and aspirations: "During these last twelve yvears, 1 have
put together a network of over one thousand growers, an Incred-
fbly diverse group. which includes university brecders and re-
searchers: elderly backyard gardeners and hobbyists: amatews
plant explorers malntaining hundreds of varieties; rooftop gar
deness in New York City growing one heirloom tomato: traditional
peoples—Anabaptist-descended sects in the Northeast and pueblo
dwellers in the Southwest, still growing their people’s seeds; and
farm families of every ethnic background. The main strength
this diversity is that the amassed collections are extremely de
fentralized. so that any catastrog loss through fire. flood or
gther act of God met by a couple. or even a handful, of our mem
bers will more than ofiset by the preserved seed-banks of all
the rest.”

seeils for Survival
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Chapter 13

WEEDS: GUARDIANS
OF THE SOIL

e e ideal food to feed the world would be a
grass, heavy-headed with seed, which could grow perennlally like
the wild grasses of the prairie, taking nitrogen stralght from the
alr. Such grasses once grew uninterruptedly across the whaole
Midwest, from Allegheny to Rocky Mountain crest, some short,
some so long they reached the underbellies of the first
frontlersmen’s horses

Now, except for isolated islands still being chivalrously pre
served by a handful of sensitive farmers like Fred Kirschenmann
of North Dakota, the wild prairies have all but disappeared. Per-
vasive monoculture has led to the wholesale eradication of an
extended happy company of prairie plants, which for centuries
danced In variegated hues of spring. summer, and autumn flow-
ers, with no more additives than sunshine and a shower of rain.
naturally fixing nitrogen into the hungry soll

In their place, thousands of acres are now plowed. year in and
vear out, to plant a single crop of wheat or corn. These man-
developed grasses have bigger heads of seeds. but in the process
have lost the strength to reproduce perennially, obliging farmers
to waste weeks of labor, tanidfuls of fuel. and tons of fertillzer to
reseed them annually

But what if edible proteins could be grown without the huge
energy-wasteful expenditures for gasoline-fueled tractoring for
plowing and harvesting, and petrolenm-based chemicais for fer
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and weed-kiliing? What if food grasses, married to hardy

weeds, could be made perenndal without having to be replanted
anpually. yet produce as abundant seed as hybridized corn, bar
jey. wheat. or pats? This was the dream that led one son of
America’s prairie heartland (o give up his comfortable position as
a tenured full professor of environmental sclence at a California
pniversity 1o return to the Smoky Hill Rtver in Kansas io begin a
jong-term effort at reversing one of the most tediously unvarying

Wes Jarkaon

and sofl-debilitating practices In agriculture: plowing and sow
ng.

We found Wes Jackson in Amarillo, Texas, giving a lecture on
“Star Wars in Agricultural Chotees for a Sustatmable Future,” When
asked how it felt to have his newly colned term—sustainable
universally and unattributively co-opted, he demurred, saying it
had long been “in the air.” that Lady Balfour. founder of England's
Soll Association, might well have been its originator. '

A rumpled plant geneticist who appears (o have been dropped
into his clothes from above, Jackson, in his early forties, founded
the Land Institute in Salina, Kansas, but left it. he told us. “be-
cause | had concluded that the deterforation of the environment
was putwardly mirrored in the present inner human condition
and, as such. required not endless discussion but practical ac
Hon. Most of my students were only passively absorbing my lec-
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tures, then golng out the door to forgel them, taken up with the
blandishments of citifled preoccupations far from the concerns |
was trying to instill in them. Admonished by our children to get
off our duffs and practice what we'd been preaching. my wife,
Dana, and 1 lkeft our poshly comfortable life in suburbia to do
what Thomas Wolfe sald couldnt be done: “"Go Home Again.~
On his hundred acres of native Kansan prairie, of postage-stamp
size compared with the expanses of heavily fertilized wheat grow-

ing for miles all around it in every direction eroding soil iInto river
systems, Jackson was struck with how his virginal setting, pe
rennially teeming with life, contrasted with its ssnToundings, drea
rilty and artificially inseminated. Why couldn’t some of his natu
rally-growing plants be coaxed to maich, or outyieid. in terms of
nutritious grain harvesi, the anificlally-planted acréage? Was it
possible to get members of such a nonhybrid polyculture o pro-
duce seeds in coplously sufficlent quantities for “ur.:.in neeas?
Could plants in an ecosystem that had fed millions of bison and

other wild animals not sponsor their own fertility by fixing nitro
r energy alone? Could not the germ plant of so-

gen from sols
called “weeds.” considered so ;t.ﬁh:q_‘,-.'.'i'.r to ordinary cereal Crops,
be enlisted as allies In the grain-growing art?

The word wend. since become weed. had a double meaning In
English as it was spoken In the Kingdom to about 1100. Its pfjr.}
rative pvertone, when It referred to plants tending to overgrow or
choke out more deslrable ones cultivated for food, was applied
not to their being entirely worthless but to their belng without
value when growing In certain locations, Weed could also mean
herb-derived from the Latin herba—or any plant that does not
develop persistent woody tissue but like grasses dies back at the
end of each growing season. To add to the confusion, the term
herb also applied more restrictedly to a class of plants having
savory, aromatic, or medicinal value

This old Anglo-Saxon dichotomy suggests that weeds, like
people, can be foes or fmends, depending on how or in what cir
cumstances they are '.Ju--..l.rd What may appear unsightly, trouble-
some, useless, or injurious In one context can, In another, be
comely, effectual, convenient, and benign

In Romance lanpuages there is no word per se for weed. The

French call them maupaises herbes—"had herbs™ or, because herbe

itself specifically means grass, "bad grasses.” In Slavic languages,
such as "'EIJ‘-H'_lﬂ; they are collectively known as sornaya trapa or

=rubhbish grass.” or more simply, In the singular, as sornyak. an
epithet equivalent to nudnik. which characterizes a human being

as a tiresome bore
Spanish priests, who spelled herba with a "y.” could refer to a
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fragrant Caltfornian plant of the mint family as yerba buena (good
herb): whereas Californian tar-brushes, as well as a Mexican oll-
yielding plant, were yerbas santas (saintly herbs); and various
sauth American vegetal specimens could be yerbas sacrdas Isa
ered herbs).

When the conquistadors disembarked, thev found native Indi
anps culttvating and caring for all manner of wild plants, using
them for both food and medicine, not only for thelr own bodies
bt o nourish and revive the sall, Interplanting them with do
mesticated crops to Increase their harvests, The vegetally-unso
phisticated priests, seeing beans, corn, squashes, and pumpkins
flourishing side by side with what to them appeared to be totally
useiess companions, dubbed the non-productive offenders
malezas—a word vaguely implving a sense of moral depravity
Going by the established standards of Iberfan agric i..tL., =, '__"1-3;.-
preached that the "bad”™ weeds should be rooted out and burned
ke beretics, to leave the flelds as bare as the apses of thetr grim
cathedrals

Jackson took a different path, surveyving the literature to dis

eover wiid perennial herbaceous winter-hardy grass species with
good seed-production records. Consulting the Plant Introduction
Center in Pullman, Washington, as to which relatives of hiph
yielging plants from all around the world might be worthy of ex
perimentation. he recetved, to his astonishment. 4,300 accessions,
all of which he planted, each in a three-fool row

in a several-years-long trial, he settled on two of the most protm-
ising. The first was glant wild rve, a native of Siberla and north
tast Asta, with seed heads tweblve to lourteen inches long, which
had been prized by Genghis Khan whose Mongol cav; alry hordes
Carried It with them on their campalgns of conquest almost all
the way to the Baltic Sea and the straits of the Be phorus

The second was Eastern gamma grain, with startiingly high 27
pereen| protein-content seeds that could be “popped.” like corn
made into tamales or bread, or used as an especially rich animal
feed. :

Looking to convert sorghum., a tropical Old-World grass similar
o Indian corn, from a cold-abhorring plant into one that was
winter-loving. he crossed one variety with iis sorghum cousin,
the noxiously wee dy Johnson grasa. to produce ten progeny, three
of which survived the harsh Kansas winter to be recrossed into a
Succeeding generation of 1,500 grandchiidren, 450 of which made
n !JHF_-HEL]‘E the winter. Currently he is working to find
Dewly -created vegetal specimens can be sa

out if his

Whether their seeds may be so weedlly aggressive as (o represent
a threat
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Still another prairie spectmen being researched by the Land
as Jackson's institute |s called for short, |s a 34 percent protein

[linois Bundieflower nitrogen-fixing legume, which manufactures
its own fertilizer and Is ;1:1;4:-:! for its seed by quail and wild tur
kevs. thus suggesting its potential excellence as poultry feed
Jackson's yvoung ag- interns who come to work at the Land during
one or more forty-three -week growing seasons. had already caten

it in birthday cakes. Preliminary t'-‘-'!'-4_!"'~'- itions suggest that one
superior strain may vield as much as 3,000 pounds oi seed per
acre. whereas 30-bushel-per-acre wheat produces only 1,800

Of several alleopathic candidates, which suppress neighbe

erbicidal toxic substances from

species by exuding naturally b
helr roots, Jackson has selecied, as most expectantly success

will take vears of dogged

ful, Maximilian sunflowers
g
' !

work.” sald Jackson, “are not just perennials per se. but peren
e sl
ong other plants so as to take advaniage ol

1ls that can thrive a

the natural integrities within a comp h':e' system

To get at the heart of this problem, John | {'-:' one of Jackson's

yvoung plant-experts, has, on a transect of the » Land's chastely
unsullied prairie, clipped above-ground portions of all its my riad

ants to determiine '.!.'u ratio of "grass-ness™ to “legume-ness” [0

I
“sunflower-familv-ness™ to other “nesses” in the whole blomass
This study, it is !|'|r_|ik-fj_ will reveal best-bet constellations of [:JLLE]I’H

for meeting what Jackson calls “the expectation of the land,” the
tmportant main goal being to find the appropriate mixes that can
grow harmoniously and productively

" To date. this new research has lald bare varfous never-before-
considered anomalies and curtosities, If Bundleflower, for Instance,
s planted separately from Its natural neighbors, it is found to be
prone to a splash-borne fungus bambarded from the earth below
onto the underside of its leaves, which are attacked and pruned
from the bottom up by the fungal infection. “The usual reaction
of plant breeders to such a situation.” Jackson ironic ally explalned
“is to launch into a seven-year, highly expensive program to breed
resistance to that particular pathogen into the plants, tving up
the services of a whole crew of geneticists and plant tenders. Bul
had a ¢ :."hr_' look at owus -:‘..-«.r:rf _[1I'.llI'1!.' to sec how

Bundleflowers were faring in natural conditions, they were found
completely free of the ublquitous fungus because the entire grassy

mat surrounding them absorbed the bombarding raindrop

lashes to which its plants were naturally resistant and thus

otected the Bundleflowers from attack

So whai's clear, in the first instance, is that plant specialists

. ol
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can volunteer to be 'heroes’ In a necdless battle, while in the sec-
antl they can, with far less bravado, take advantage of nature's
wisdom to manage casily and costlessly, an otherwise ominous
threat. This illustrates the elegance of horticultural stmplicity. It
ghows up the difierence between a natural complexity in native

airics and a complication in man’s so-called ‘scientific’ approach.”

The saddest side of twenteth-century agriculture is, 1o Jg
son., its having becomne over-operational and under-observational,
with the modern farmer losing the ability to “look” that was com
mon 10 any nineteenth-century naturalisi

“Agriculture has
seaqrch 1o a kind _ that pervades ressarch ev
erywhere, an attitude that sells itself with misplaced concepts of
freedom. Our traditional idea of going west to find freedom. aban
doning worn-out .u..J to culthvate virginal pasture. Is part of the
samic syTiirome i d at the land as .-.-.':u:'.:ir.:'.u
mother. as the Russians did, we might have 2T
cultural freedom is not freedom to go, but freedom to stay. What
Star Wars and chemical eradication of weeds have QITIT)
that they both alm at [n:‘.t::m.: blowtorch to the ',%JL::'.L-*. ek
much more to protect the soll than to harm it,”

When Wes Jackson chucklingly savs of his Land Institute, “We're
ot to save the world from sin and death.” he is inly hatf-kidding
The fact that his ideas of supplanting conventional annual grain
Srops with perennial alternattves runs counter to most of what
Bas been taught for decades In state agricultural colleges is to
htm a sure sign he is onto something real :

speaking at the Sallna County Farmers Union, Jackson ridi
tuled his audience for wearing their silly visored ¢ aps advertising
the products of their corporate chemical overlords, comparing
them to so many medieval serfs

<ackson has no illusions that his program can produce rapid
results. “What we're trying to do,” he says, *is build a symphony
orchestra from scratch. Then we have to persuade an agricul
tural Lincoln Center or a Covent Garden to schedule its premiere
performance, That's going to take at least a couple of decades,
We've got a tremendous job ahead.”

His friend and agFricultural philosopher, Wendel |, Berry,

CK

Woal T

en subjected In 1ts oflen nonsensical re
|

okec

thor with Jackson of Me eting the Expectations of the Land. a co
lection i essSAVS 0n sustalnable agriculture ::n;! -r,--~.ﬂ-rL:-.1.~.t~.'. )
foncedes that finding converts to Jackson's ideas among the h
iechanized farmers in the corn and wheat belts who gambie ¢
the gver s-.?'.::";'."-

But Garth Yo
tute for Alterns

i
f

prain tote-bonds 1s an uphill task

150,000 tarm
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ers reporting annual sales between S50,000 and 5100, 00—
cupying a niche between hobby farms and glant spreads—will by
open o new approaches such as Jackson's because of thelr
perate search to cat costs

Richard Harwood .1:-1.::11.- director of Winrock Intermational. a
:1{*1.';‘-.-.-'[_1 ent institute with overseas Interests, Is cven more San
guine. He talks of replacing usual annual cereal crops with un
usual perenndals in a “decade or less,” providing Jackson's in
inwidle

sighis can be institutionalized by rooting t
network of private and governmental professional experts
According 0o Charles A. Francis, agronomy professor at

Universitv of Nebraska, who 15 Introducing new ldeas e

Robert Rodale’s research center in Pennsvivania ‘!'.- ;

underway. If so, the families of malezas. so genocidally «

since the first Spanish landings In America, may vet be reb
it

;.'..1.1.' their role 1 4 sane and gentle agrl r'li'i:l.'th'f' that is
cultural

Whereas monks and pligrims, equally misgulided as
rived in the New World, set about destroving wesds wherever then
appearcd, beginning the process a debliftation of America's @reatest
asaet. s sall, the richest they had ever seen, the maleza weeds
Hke their Indian te |'||'j1-r=,_ mayv vet bring back sense to agriculture
in the Americas

An enlightened mind on the healthy role of weeds, Prolessor
Joseph Cocannouer, a widely-traveled Oklahoman soll scientist.
who learned much from the Indians and has written extensively
on the use and functions of weeds, in particular in Weeds, Guard
fans of the Soil, points out that by foraging far down into the sub
soll like prairic grasses, weeds, with deep-diving roots, bring to
the surface elements bevond the reach of most cultivated crops

They also pump up moisture, raising it by caplllary action along
the miles-long surface of thelr root systems, breaking up hard-
pan in mistreaied solls that can range from an Inch or two to
gseveral feet deep between the suriace of the ground and its lower
strata. It Is the weeds’ unique ability, developed over miliennia

long struggles for existendct _' savs Cocannouer, “to sesk food and

vy man-made, conditions, to ‘eat’ their

wiater under adverse, n
way through concrete !:1u- compaction by virtue of special dis-
solving substances exuded from thelr probing roots

«me, Cocannouer stresses tha

Expanding on this tl
nesticated crops, pampered by man. have lost the ability

rth possessed by thelr wilder ancestors. But, once

:j;'—e:p into the ea

oo has been made in the root tunnels of the weeds, cultivatedn

rops can follow In search of sustenance; many nor

onditions are made

ALy Sal

]

Iow - feeding

Crops will forage deep Into soll
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i for them
Both Cocannouer and Jackson stress that one of nature's valu-
ahie laws 18 that unrelaied root systems do better when prowing
togeiher than when that of a single plant is grown alone. First to
down are the anchorage roots, to support the plant so it can
stand high o read h the powerhouse of sunlight with its endiess
supply of energy lor photosynthesizing food In the leaf labore
ries. Anchorage roots have {0 be rigid. vet flexil
severe strain. Next comes the great mass of roots kne
food hunters, ranging in size as they plow through the sofl from
many inches in diameter to slender threads
¥et. when these rover roots have reached their source of food
material. they cannot themselves take it up. This must be done
jor ihem by the tiny invisible one-celled root hairs, which pro
triade mostly from the smallest rover roots. These delicate ;h
sorbing rootlets, visible only under a microscope, are very short
Ived. developing on the spol, living and
sion as thev absorb food and water
and inner membrane. The waler st
siem in what Cocannouer calls “the greatest w |[—~-= purse itn Na
turs,” climbing to the very top of the tallest trees,
trients In the leal factory to
which there would be no human life. The remaining water, tran
spired through the leaf's mouth-like stomata is returned along
With gases, 10 the atmosphere in an endless living cycle,
Organic farmers point out the danger of sofl saturation with
soluble chemicals such as NPK, because the plant, obliged to
sbick up water to transpire, and normally selective in what it wishes
to ehelate and absorb, cannot screen out the excess lontzed chemi
eals and thus becomes engorged with an imbalance which, though
It may cause it to grow fast and flush, fails to give it, and those
who eat it. the balanced nutrdents they need
And the rootlets’ abllity to function efficiently, drawin up sub

e enoug

lepositing nu
turned into the sugar without

Stance from the soll, equally depends on the soll's condition. Thev
tannot do so if the earth lacks suitable fiber, causing it to be too
Compact, or too loose, affording no support. Nor can the rootlets
develop in sofl that is too wet, too dry. or too cold

Hence the usefulness of weeds, |

dve weeds break up the "—‘-i-'
with their own roots. Dyving. they bequeath to the soll the :':frt

their bodies, rendering the hard clay spongy. the loose sands :;:-"

And aill weeds—from sunflowers (o « Arpctweeds ,‘;l_-i] make the
world's best fertilizer, either as :x:::r;- &t or when tumed back
Into the land, adding. in blodvnar cosmic and telluric forces
I3 the soll

-ra ¥ r § r " 5
Anng Pederson Kummer, in The Role of Weeds in Maintafning
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the Plains Grasslands. adds an almost metaphvsical dimension

|.|4=.‘|111| g odal that, were it not for the constructive work of severa

important pasture weeds, the last wild-grass pasture areas in the
United States—where the deer and the buffalo roamed—would
today be as barren as deserl. Weed growth, she says, is vital to
n of grass o land where the grass has been seriously

Iroughl overgrarng alhcel erosion., or a ong 'JL’Enm 1

scdiverse factors kill the grass. it cannot come back t

rk

refiberize the soll

ASOTES

nly get

R
T 1D

rourt v S I COn 1

E.,‘-"’I‘H*— Once the soll is rich In fiber, gras

at this could happen by chance. without the ald ol somx
overiighting intent, Is cles 1 notlon as limited as are the acad
emies that have chosen 1o subscribe to It

Wild meadows all contaln weeds, many of which are constantiy

shifting about, Imperc ri.'.;hl'. '.t!!'.'!'--'-'-.'h_' wrak spots so the grass
can come back strong and healthy, Some weeds even ;'!--.»Ee_ax:-
special seeds that can lll"l'.':-'llﬂ:ll over long periods of tme, & €1

though sprouting conditions appear to be excellent, walting |

when they mav be needed. [n this way “nature™ miraculons
miakes sure no situation can arise where varieties of weeds are
not available and ready to go to work as necessity calls. Only
when the land has been completely peeled by erosion or totally
soned by chemicals will there be no weeds. And this has hap
16 hand of man until halfl the West is desert

r Cocannouer {s convinced that the same laws apply to

tall grass reglans. and that the dust storms of Jackson's Midwest

ect use of plains

weeds such as milkweeds, thistles, fumbleweeds, and others.

e prevented in large measure by the oox

'.i‘J:f'i.a.l'\“{""’"']"l'll survive

"ﬂrmm sasdens..Locaupoucs recommends

1l: INGNg ,_,1:

Wearls, . 11 aced far enough ; ”!I gy f”llr qm'?i oot devel r":
ment without crowding the tubcrs. Aokt ['"q eed. spaced ev

1alities. The same goes for ','...H IS A

"r"'""m"-vrm I:u: .u.g JITIITET

ih's quart il sow tI

n a corn feld weeds can become

con roots to produce bett
! C1y
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also looserr TITE EOIT 107 M'”"‘T"‘mﬁhﬂhﬁ garrots, turnips
pn_:'ﬁ]'l—llh. and ﬂwwn need a des B, ,1.1,h]|_' o0l ZOme
where food eet®lal is casily avallable

A crop growing in a fleld with the right amount of weeds
gunouer, will survive droughts much better than « IOPS grown

“glean” Iand. Moisiure comes .'i:.g'.fuh;_ the outside of the weec
is. checking evaporation from the surface soll. The saune weeds

|
an prq‘-‘."h’l.." fine shade {or the ground when the
v scorching. or prevent a torrential rain fro
]n' into Cement
PS from insec
mmpanons Lo
und a rose plant, their 1
& advantageously with those of thelr hosts

As the American Indians long since discovered. an
and South Ameéricans are rediscovering. (together
pects of f a heritage ahmost ¢ ompletely blotted out by
grs, priests. and government bureaucrats), a large
the sofl-building weeds a
way or another
Emty's quarter MO0 eal pigweed, and even stinging nettles, d
young and tender 'I-_lh._] are very nourishingly full of ele
Iarking in domesticat
salads far more nutrit

OIS

wWeets also nr lomestic

1 place :.".'."" fiower beds as

ormamental brethren. I weeds are

oois work down into the soll t

re themselves succulently edible in o

including poke shoots, sow thistle

M d ]

and wild lettuce

iceberp h iuce
dominating the nation's salad bars: it can be cooked in a large
kettle and seasoned to taste with anvthing from salt to ba
The tender stems of the common milkweed, when ||r-:|n;' d In two or
three waters to remove the milky sap, are a fair substitute for the
best spinach. Milkweed's amall pods, when cooked, resemble ok,
and are considerably more savory. Milkweed roots, once the orlgl
nal bitter taste is removed, can substitute for potatoes, The roots
of primrose are highly nutritious, and she ep sorrel s delicious
elther in salads or as fillings for ples. And the it of the ground
therry makes excellent preserves

LT

of foods, In cluding what are now called weeds, was truly awe
Some. In southern Africa’s Kalahar Deseri, one of the mosi in
Bospitable environments on earth. the n

native Kung bushmen
Sxfied to that wasteland by tribes invading from the north, make

o made, r i no less than elghty- five wild vegetables
never ance setting eye on the less than ;

thay loday ."‘ ake up a full three-guarters o

Few would 1 belicve that in pre-agricultural davs, man's choice




s we need to know about the conditlons of our solls, sayvs

nfried E':-:!-I:J'r-: in his book [ ”mﬂ Were

» gitentive observers we would see that, above all. they are wit

nesses o our 1,1j|5||'r {0 treat soll L':"!]IE']]'\' and that their abun
dant growth takes place only where man has missed the paoint in
regard to them. As nature’s corrector of man's errors, they tell a
silent story full of subtleties concerning the roes throngt

balancing and

ch as the

_-:_,_'I_'-;[" al 'I" =1L, A CICAr W .i.||..L| LAt o

rAncid. o

serve [reshnes

War [I, its nontoxic acids were dis
..... { micr

ANUDIOUCS AgaINS MICTOOEE

eves from its humbler rok

Like molds. weeds ane
clalists supreme, riumphantly persist
cultivated planis, softened through
tion and breeding. [all to star
E']'_:"ur pecullarities allow th

groups, ihe first of which indicales Increasing acidit
It embraces such specles as sour-julced sormels: docks. coarse

long-taprooted members of the buckwheat fan IIH Angerleal Lady's

Thumb anegd the horsetails related to ferns
sentinels of all, for they provide warnings as to when changes (or
the bad begin in soll, the acidity being due to lack of sufficient alr
water standing in the upper surface layer, Insufficient drainage
excess of acld fertilizer and, most lmportant of all, lack of huorus

Even where solls are underlain with natural imestone, as in
veeds may
1ibal

anced cultbvation. as when grain Is too re 1'.11'!411"1 sowtl without

Kentuchy's lamous “Blue-grass™ country, acld-loving
thrive because the topmaost sall has been delimed through o

rotaton
T'o the second major group that reveal orust formaation or hord

parl In sofls, belong field mustard, haorse nettle

quack grass, plneappile a8 well as cresses |

The conditions for their redolen

growth include wet soll turned

1 E4.|.;"~!-

up by plowlng, or an excess of

he third group, ke Good King Wenceslas

not nature's, steps n spreads out wherever hn
At thriving « e. compost, and olher
cultivation—extensions. as It were, Into man's
realm. These Include plantains, chickweeds, |

N

HoIrs, nettles, maliows, as well as lamb's quarters. prostrate knot
orehound

v are one of the surest signs of lack

_rann-".-l-'“f| prickly lettuce, and common h

“q:f"d"l’: the rose [An
ention to detall and Insufficient culttvation M
rticultural atl om 10 detall and insuiticlent cultivation. Mem
ho e

legume {a

pers of the usually use , also uniairly termed
sweeds.” prefer light, sandy, or otherwise poor soll, and those of

the pink family choose gravelly earth or strips along
¥ i

meniu of soils
than their natural
brunch of .-;1-"-*:L.'Z f Y
To accuraiely det
sarv, be adds, to hu
wesds rather ':’..L..
groups of
they have
bracken. co
in the rest of his book Plelffer provides an
and every weed among four hundred varietie
gdener and farmer. But before entering tnt |
slon, be says pointedly: *Y yvou learn en to the lessons na
e provides in producing weeds under extremely different con
titians of solls, climates, and methods of culttvation, then vou
will have rFIn:.ir- your first step in the most important «
against them: to put them where they belong and keep them away
from where they do not belong.” :
For centuries if not millennta the bryos of the South American
jungles have known. just as do the sophisticated sages of the
Subcontinent of Indla with thetr Avurvedic wisdom, that for every
Ruman allment there exists a natur ally growing plant, as ofien as
not, malefically labeled a weed. As fast as we destrov their natu
Fal habitat, s0, one by one, their remedies will vanish, perhaps
forever, from the planed
In his envol, Plelffer e
e weeds ETOW, th
flourish particular
but man's. ~“There ar
Says Pletffer. “Go out

bﬁ:l}.!g;:; their propertes can bel”

bat




Chapter 14

ICICLES IN
THE GREENHOUSE

- I'wo radically conflicting theories about an
ing climate shift have polarized the country’s “experts”
Inio rival camps. One c¢lalms that the planet is gradually warnm
Ing. with no immediate—though eventually serious—danger to
mankind; the other claims that the planet Is cooling, ;lLif_'.!lL_ s
in imminent peril of another ice age, with all the consequences of
such a disaster, known and unknown., Both schools blame the
situation on what they call the greenhouse effect

The notion was first proposed In 1861 by Ir eland's renowned
natural philosopher John Tyndall, when he suggested that in
creased concentrations of carbon dioxtde (CO2) in our atmosphere
might somedav ralse surface alr tempermatures enough to cause a
problem. When coal, oll, and naturnl gas are bumed. the two

principal combustion praducts are water vapor and carbon diox
ide, about half of which remain In the atmosphere; as both are

transparent, they allow the sun’s rays to pass through to earth,

b L.r trap the reflected heat, as In a greenhoust
s of the warming trend. supported by officlal govern-
. .

widely reported by the media

dioxide In the ilmospineTe

B ammana . —_— . p———
duced by the e Creating not ai trapped

at the equaim

New York Clity, they say., will someday risk being not

again by a mile of ice. as it was twelve thousand yvears ago, but
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peing subjected to the climate of Fort Landerdale, its streets equally
caﬂ-ﬂﬂtd by a sea rising gradually in the course of the coming
century I is estimaled that the rise of sea level foll wing the lasi
joe age ]:lrr.;-:.'i:{“.h'r! at the gentle rate of about a meter per century
with the threal far ofl. no strong countermeasures have been
contemplaied by a petrochemis .'1]";1 cnatrolled establishment, other
than—until recently—vague talk « ' ossil fuel
consumption. Now, with the !?::-.- 1
{!:_H],LE!‘;LS coastal flooding, and
has begun (o be taken more I
argue against bold action for fear e ECONG hardships i
might cause—to -'."‘;-‘:.

The cooling A ates, mostly tenured professors of climat
ogy and paleo-climatology, maintain, quite to the contrary. that
th= p_m‘rn.n]c*.‘ 5 ;u isition is based
computer models that leave oul critical i
and are politic c.il]u motivated to protect continued f mrning of fos
sil fuels

To these climatologists, the threat 18 not warming but cooling
the ._EI‘:‘."E:H‘['."I.:HT; effect, while it does increase wan h at the EqLia
tor. has an opposite and much more dangerous effect of sucking
upmoisture in the tropics. In heavy clouds, this moisture is i=i"".
]J'E']:I&d "“-" prevatiing winds toward the poles where it condenses
N0 snow 10 cause more cooling

the 1930s, Sir George Simpson, then Director of the British
Meteorological Office. described what he called the general circu
lation pattern of the winds, whereby air heated in the tropical and
subtropical zones rises to a high altitude, where it is moved by
the differential in pressure toward the poles, there to be -:.-,|,1-i-;f-ﬁ
back to the surface of the earth by the expanse of cold snow,
tausing a cyclic pattern, Increasing carbon dioxide steps up the

=-I' grammed

as cloud cover

cycie, contributing more heat to the warm zone, tn reasing the
amount of water vapor taken from the ocean, and increasing the
Speed with which it Is carried north and .L-.-.-_.‘.h This contributes
to more snow cover, which manufactures more cold atr, which
Sinks faster and is carried at high speeds. At the same time, hu
mnasses of heavy cold air fall off the fce and snow banks intc
oceans, where currents distribute the cold around
Phenomenon led Stimpson to the odd cong 1-:-|L-:: "t
-“A{E'.{‘ was not caused bv a decrease of solar radl
ncrease!” !
A heavy. co
bllt’sts-:-:'._ I liscovered through the death
Where humans could walk unaffected because the
gas kept

AsS Deen recorded in the last few vears

ess, and odorless gas that does no
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dients of the planet's biosphere. Exchanged between plants and
anlmails, between alr and sea, at a rate of hundreds of billions of
tons per yvear, the gas arises from and helps sustain all life on
earth, so long as it Is kept within Umits—which it currently is

By a variety of methods, including analyring the bubbles trapped
in glacial ice, sclentists have estimated that in 1850, in a less
industrialized world, CO2 made up between 250 and 290 parts

per million of the atmosphere. To montitor the clearly increasing

amount of the gas in the present atmosphere, a measuring device

wias placed atop the Mauna Loa volcano tn Hawall where it has
shown a rise from 315 ppm In 1958 to the current extremely
dangerous 343 ppm

Well aware that Tyndall was correct about carbon dioxide caus
Ing a greenhouse effect at the equator, " ooling™ L'i:.':m:-‘_-!f'.g-,::'ﬁﬁ In
the late 1980s still clatmed that the planet as a whole was nof
warming, but cooling. with a loss of 1.5 degrees Celsius In ave;
age Northern Hemisphere temperature since 1938:; that the arc
tic was expanding: that growing seasons were becoming shorter
that millions of the earth’s iInhabitants were threatened by drought
ang that drought s due to cooling. not warming, exacerbating a
potentially dangerous situation

n fact, say geologists, ever since its origin, the surface of the
planet, and thus its climate, has been cooling, owing to the slow
decay of the original inventory of radicactive material In its core
Twelve million years ago, according to their calculations, the coal
Ing reached a point where the “age of ice” began, a period which
has seen a series of ice ages of Increasing intensity. Furthermore
say the climatologlists, the overall temperature has been falling
for the last six millennia. and especlally durtng the last fortv-four
VEars

This flatly contradicts the data of the warming temperature
experts who, according to the climatologists, fafl to take into ac
count the effect of city warming, a factor quite distinct from the
general trend. They attribute the errors of the warming experts to
dublous computer models.

Modern climatology, which only began to flower in the mid-
1550s when a number of researchers became interested in what
might actually be happening in the world's climate, was largely
sparked by the discoveries of ltallan-born Professor Cesare
Emiliani, head of the Department of Geology at Mlami University,
published In 1855, now considered the basic modern contribo
tion to deep climate rescarch

Studying small crustaceans known as Foraminifera in cores of
sedbment dredged up from the Gulf of Mexico, Emilianl was able
to trace the climatic history of the planet going back millions of

VERCRCR 1T U RCCTENISE

years, and producing the first reliable paleontological framework
What be found was a succession of seven recent ice ages. each
lasting about a hundred millennia, with relatively short interven-
ing periods of deglaciation, lasting ten to twelve thousand vears.

The greenhouse effect is therefore not the only factor {o be reck-
aned with in the scenario of threatening disaster. Ice ages have
been returning, like clockwork, every 100,000 years or so, with
short intervening respites—such as the one we have been enjoy-
ing since the mythical demise of Plato's Atlantis, about 8,000
B.C. As matters stand, warn the “cooling” climatologists, only
our intelligent technology can postpone or prevent another cata-
tlysmic frecze, which would wipe out the better part of the hu-
Man race

The earliest scientific description of ice ages and their origin
was. made In the middle of the last century by a Scottish philoso-
pher-scientist. James Croll., who postulated that their cyclical
recurrence was controlled by regular changes in the earth's ellip
tital orbit. the tilt of its axis, and Its anomalous so-called "Chan
dier”™ wobble. Quickly discredited, the theory was only revived in
the 1930s by the convincing mathematical calculations of a
Tugoslav geophysicist, Milutin Milankovitch, which supportied
Croll's original data

Milankoviich pesited a continuous, changing relationship be
ween earih and sun, with the earth’s orbit changing shape every
ninety thousand to one hundred thousand years. From being al
most perfectly circular, the orbit slowly becomes slightly ellipii-
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cal, then slowly moves back to circular, varving the sun's inien mained in Emiliani’s cores. In the first major conference of clima

1
sity bv as much as 30 percent over the evele, Milanke

I tmm&ﬂ_s met at Brown University to discuss “The Present Inter
fovind anomalous cycles In the roll, wobble, and shift of t & ﬂatiaj- When will it End? the consensus of those attending was
1 i N - i q )

ting solar energy irom the Southern to tl

that "global « Hmate change constitules a first order environmen

* andl DACK over a po riod of twentv-oane i m_lhaf'g;;‘l:_
l.t"!'-!tl'bw'.':t'j--‘w].'t'-“:"'. Lhe university 1o the gove IETILS
T S H'm'_.'".!! 5 remained. and i ook En world in which they were wamed of an impending “global cli
ope o irom deécp-sca cores 1o ( maic disasier i

n and arouse cimatolog) ! Two years later the International Federat Institutes for

in store lor ma Hy Emillanls s i m‘ra_r!‘,[:!'}-ﬁ Study (IF1AS) held a i T n Bonn, West Ger

A tralght for the Chers of a deep, d many. which stated in part: "A [ Is now
D hn Imbirie ! W versity, th :mt‘l:Eilli‘; We believe that this. .. poses a threat to the people of
nating portrayal of the earth’s cimatology the u;._wrl":-i [he direction of the change indicates major .: p tal
ears, adding ing detalls to show that t wres almost certainly within the decads We urge the '..'1..‘_ ns
cial period can be sharp and dramatic, as Indicated by the mast individually and collectively, to plan and a blish the tect
ions ound in Siberian and North American ioc packs, dating nical. social, and tica cANsS to meet I f

about twelve thousand veanrs ag and well-being. We fcel that the need is great and the thme i

] shaort.”

By the fall of 1873 . Central Intelligence Ageng ]
t&ined sufficiently forel ¢ eviden lo sponsor a mecting in

san Diego of the principal investigators representing the various
mesearch approaches. By the second day a consensus was reached

tinct ice ages, which fit with Emiliani’s ocean that “a ;::,,':-:.uh.u'.x nmatc change s taking place, and that we will not
bottom figures to show that the interglacial periods have un So0n return to the climate patterns of the recent past

formly been short respites between long glaciations, and that the in 1875,

-tour climatologists tromn ten countries attended
y

present Interglactial Is coming to Its end, Kukla, Emiliani, and the First Miami Conference on Isotope Climatology and Paleocli-
Milankovitch all cormoborated Crall's orbital data E!.iilﬁlﬂﬁ.' chaired bv ploneer climatologist Cesare Emiliand and

Roused to action by the threat of imminent disaster, cooling h'-' Nobel laureate Willard | Libby. In a consensus of the conber-

climatologists looked to see what might be donec, But they were Ence the latter wrote; “Ice ages have been the normal condition

hardly off thetr marks when the warming counter-theory was once during the |

ri ol the govern Enduring only 5 percent of the time... Because the global food |
ment and the petro-chemical interests, by Dr. Roger M. Revelle, Supply depends primarily on cllmate, current understanding of

head of the Scripps Institution of Oceanography, and his Ger climate must be vastly improved in order to meet the challenge of

4]
1 . . &
man colleague Dr. H., Suess—no relation to the [amous Dr. Suess Bmorrow's food su

1581 several milllon years, with temperate climates

more brought o the fore, spearheaded, in suppo

beloved by children, though his notions are cansldered every bit Libby then produced the key phy

3T

Revelle and Suess simply dusted ofl jall's greenhonse e Only ac eant

lect, and by the 1970s managed, with the help of governme: thai COnc yware that an ice age was coming

fuar provided by the petrochemical companies, 1o cre On fast. had been stu iving methods to oflset Its damage with
Ate as In rthodaox™ American sclen t il “‘-"-'.'I‘!il:_-l wical expertis:




180 Secrets of the Sail - ]

space a number of sun-synchronous reflector systems callest

solettas to reflect more sunlight onto the [JIiiHl‘T enough to offse
the natural loss. Stmilar reflectors, called Lun
o increase moonlight by as much as one hundred full moons

allowing for nightwork in agriculture, multicropping, and better

street lighting Though what this might do to vital biologica
not 1o mention Witches' Sabbaths, remained 3 perplex

tern would 'r-'tl;lr-: thousands of rockets tc place som
N sguare kilometers of reflectors In ortit kr_:_l-.“"_L;' hun
ireds of billions of dollars. But its proponents clatmed the cost

.
could comfortably be amortized over the sixty to one hundr

years the system would last—avoiding the considerablv greate:

discomfort of another glactation
That the problem is real and that the world 1s faced with
P

ame clear from two ClA-solicited reporis, which 'i‘i]]'l"l'l;'i?:".'j the

leveloping catz L'\”l"].:'t'.:" of unprecedented global dimensions be

scientific lterature and showed that the United States was facing
a world of chaos. The first, "A "-I:.:t'. f( 4]1[i.1[ﬁ.‘-!f_|,f.-’|| Hesearr]
as It Pertains to Intelligence Problems,” prepared by the Office of
Research and Development for its Internal planning purposes
starkly presented the findings and « pinions of the climatological
community that the world was cooling and that the next lce ags

was Imminent. The second, “Potential Implications of Trends in

World Population, Food Production, and Climate,” prepared by
the Directarate of intelligence, Office of Political Research. added
tamely that "If the cooling continues for several decades there
would almost certainly be an absolute shortage af food.”

But the language of the second report also made it clear that
its drafters reallzed that the economic and political lmpact of a
major climatie shift. with its promise of famine and starvation in
many areas of the world, was almost beyond normal comprehen
sion. Boldly, the analysts warned “there would be ine reasingly
desperate attempts on the part of powerful but | hungry nations to
Eet grain any way they could.” The reporters env isaged a dire
spectacle, Ineluding war: *Massive migrations. sometimes backed
by force, would h:w'nmr_- a live lssue, and political and economic
':L:i.]_'-!:.'H_H waotild be ‘-.'-'h!r--‘itlt',!t': ; .

Coldbloodedly they concluded that “tn the poor and powerless
areas, population would have to drop to levels that could be S
ported.” Then came the bottom lne, presaging [uture policy: "The
_71:_13'.11;::;::!. probilem would solve itsell in the most un ]~ casant fash
ion.” By which euphemism they meant genocide, a cvnical but
bandy salution to I'_w.:[i‘-. starvation and overpopulation

By 1977 the country was beset by serfous drought—a clear

1weftas, rr-uir' be used
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of cooling The government's answer was to put sixty million
acTes of land into production, further sttmulating sales of
cal fertilizers, pesticides, and herbicides. The result was a
farge crop of wheat and corn. But the per-acre vield was one
n!'lh: smallest in the history of agriculture, and the nutritional
content the lowest. For 1978—as predicted by the € 3
about EVETY cooling-climatologist—the country still faced a short
fall of food
and the drought was expanding deserts all over the world, Since
1876 the dry-land farming area in the United States, which in-
=y orth Daknt y farther
cludes Minnesota, North Dakota ites farthes
been all but reannexed to what was roma
feenth-century maps: the "Greal American
grops. underground aquifers are being pumped dry. adding to
fdesertification. which, say the climatologists, has been going on
with a general cooling of the planet for the last 6,000 years
About 4.500 years ago a green and succulent Sahara re
began to turn into a plantless desert. Some 2,000 vears later the
North American desert was hard on {is heels. Similar histories
gdescribe the formation of other great deserts such as the Gobl
wasies In Mongolia—all due to cooling
In 1979 another explanation was given for the curious fact that
Ce¥l In the atmosphere causes not only increasing heat at the
squator, bof increasing cold at the poles, and that the latter situ-
ation will eventually predominate. Dr, George Kukla and Dr, B,
Choudhury published a paper In Nature in which they showed
that carbon dioxide in the atmosphere not only traps the infrared
wavelengths rising from the surface of the earth, thus increasing
; It also fliters out the near Infrared waveleng
the heat: 1t also filter ttl ar inirared w lengths as they
pome from the sun. These are the wavelengths that melt the ice
and snow. Hence: more CO2 at the poles, more ice and snow
And since the snow and ice reflect the rest of the solar energy
Specinum back into space, the growing snow and ice are manu
lacturing increasing amounts of cold
Alrtaclv in 1878 the alarming increase in smow cover during
the an'l::-f' 18968-72 was discussed in the world's largest scientific
Joumnal' Science. For several vears thercafier the flgures for snow
remained well above the pre- 1872 peak
nngist Irving Raplan then found a urther cormesation
Ecologist Irving Kapl 1 i il i
tween increasing cold and the number of e 1rlht,-“..ii-;ﬂ.=-. The col
il gets. the more earthguakes we get. Ice and snow accurmuibat
on ihe poles press down on the planct. causing it to bulge
SCams like a balloon. This triggers the pre-stressed earthu
faults into slipping: hence ecarthquakes. It also causes v
lsm —potentially

ih, has

, -

even more dangerous—bw Squecdang the molie
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0 Average Number of Earthquakes per Decade neen Jost B Srowines a1 HEtnL: The: resisll ia extrs Ausoff in
s mdthaword / rivers increasing risk of flooding. erosion and rockslides, In May
| i e / 189].a landslide caused 16 milllon cuble meters of rock to plunge

i down & mountainside in Switzerland destroving a small village

ave completely 'i"“":E:l"-'"f'- d since

2 ? f n M}g:]rzurl_;. three glaclers

ATICA I

'- j 1572. In Peru the melting in the Cordera Bl
: ; gion of the Andes h: orsec io agricultire

| f This conflicting daia on nd warming 4 e
L r-" ?uﬂkfl while the experts argued, butl both the warming and
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magma and causing eruptions. The colder it gets and the more 200 f,.r"".
snow presses down on the poles, the more magma |8 compressed 100 - '_,__a—-"_*_ ==
and volcanoes act up.’ |§TE-1970 F
1 T 1 I feessssile—— n i A
With the eruption of the Pinatubo volcano In the Phillppines i g 1916. 1924 19251904 1008, sy i
: : ' Hi L Flapmn 1t 0 1H5-100 R N 1O B POSA-1RRE 10651574 1801588
mid- 1991, sulfates and other acrosols cooled the climate in 1992 -
| i ¥ ¥l " ] b 1 " 45 he W Al 1 ki § W
and 1993, But therealler the climate warmed up agaln. The aver- Hations Doeani Atmospberie Asminiatiation. Teckrizal Reoort, 108
v globcal fermrer=a i i 1005 wr St 435 AT A . 5
age global temperature in 1995 was higher than In any years Lisry B K , I The Bxd. orecaating dng Joe ARe. saovs theve 3
since record keeping began around 1860, Glaclers all Erdahly st ta g i I el g "
Zlohe with the exception of Norwav—beg; ] n the e sgtfiennily less thuan the ) peroeil Inorrease sbiow fros 1500 (o FOEE, anad the 35
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that without drastic steps to curb greenhouse gas emissions the
}Z'L!-.:'. ot Gacedd disaster, with more frequent and Intense heat waves
wide-scale ecological l“'-lll'rnf'.lll:'\-p_ A decline of agricultural pr
duction in the troplcs and subtropics, and continued accelera Chﬂ[‘t” 15
tion of sea-level rise. They estimate that Increasing carbon diox

idde emissions could lead to doubling the present levels by the
year 2060, quadrupling them by 2150. To reverse the trend, re
ductions would need to be between 60 and 80 percent of today's

levels. Bu

long time would be 1

G 41 sl Lisnrnl T WP S g -
-I-- -Ll.'_-- --J.|-I'J S ||'.'.r.1:F| JH‘ 4

DUST FOR LIFE

r med
nent h e in =]
] HS - .r',; i ‘.'l'
T8 ] vt of
4 {4 oy .
rcalcinating llmestone a silico-a
minous material—a whole ton of CO2 s released into the atmic
% b i ol Al 1 o y T e i i . S o i+ Ve b 3
gsphere. With the rapid Jopment of third world countries, the % If the coaling proponents are correct. tend-

increase of UOUL emissions irom cement, as esth

ing the planet’s soll may now be our prime priority. if only to save
chemical engineer Joseph Davidovits, would be equal by th i the world from imminent glaciation. In a book entitled 7

al pival of Ciuilizartion [ 1982) two cooling proponents, John Hamaker
ropean Industrial activities, or 65 percent of the present total amnd Don Weaver, came up with a means for doing so, providing

U.S. CO2 emisslons. To offset this masshve threat, Davi

2015 to the 3,500 billlon tons presently emitted yearly

We act with haste, Their proposal: rapid remineralization of the
atented a polymer by means of which geopolymeric cement car planet with ground up rock dust to hasten the growth of biomass
e economically manufactured, as durabile as Portland cement With which to absorb great gquantities of CO2
but which reduces by 80 percent the emission of CO2 Hamaker, a seventy-vear-olid engineer-farmer and climate theo-
Clearly, as evidenced by the efforts of Davidovits, the ways are fetician, with his young collaborator, Don Weaver, warned that !
there, What Is lacking thus far—1s the will the pending cimate catastrophe was imminent, predicting that
rees would die the world over, growing seasons would shorten
winters wonld become more severe and that unless the world
mebilized to counter these effects, famine would be our common
Iate.
All our healt! I .
Sfganisms in it, and all the plants
thens to the great rain

some twelve thousand vears ago fi

Sin rock dust. ground-up and washed aw

from the last great ice age
Now all this life-gtving dust has been

=L

..... b -l A
and unless something is done to repl
&nd quickly, we may have 1o walt an




itually enlisting the world's air forces to distribute the dust

a suggestion that might put th ies o the first produc

use of thelr existence
Already in the late nineteenth century a German chemist. Julius
lensel, taking lssue with Liebig and the proponents of chemicals

agriculture, had prociaimed that all that was needed to pro

duce lusclous, healthy crops was ground-up rock dust, the a

lis method. ance put Into

ariginal food of plants. |

ot only free the larmer from heavy vearly expen

fertillzers, but gradually wear

108 more
=aling the nexhaustible n
ognized—that are stored in rocks,

Pwo hundred farmers in the Palatinate, delighted with the flrst
few years of experimentation with rock dust on their fields, sup

parted Hensel's claims. They testified before a court of justice
i 1
i

alr, and water

that lertilizing with stone meal showed far better effects than those
with chemicals

greater Hensel's success

SCAIC On thée esiales
ey 4T ] it by a
inute CoOmMparisons
ferent ferilizers, by that time even rovalty could n
up to the chemical interests, Afraid of losing their §
e fic e r mn t i
M 5 WY BRLITRICIMOCE Afl € ALET 11
Hensel, keep his b | Stop to his

“heretical” notlons that NI bad for the soil

By the time the German chemical companies had amalgam

ated into the vast L.G. Farben conglomerate and brought Hitler to

Seilin v 1
Sheven Jobamor. Jatiersy |

power, the last of Hensel's books was consigned to the Names
Ihe loss to Germany from not lHstening to this prophet was to
be a devastating plague o
forests in Wesi Germany were dying, inciuding large parts of the
famed Black Forest, a disaster attvibuted by Hamaker not so much
0 thedr being doused with acid ratn as to the fact that the soil in
which they struggle to live has been deprived, through constant
demineralization, of its easential mutrients. Throughout the past
IEnthousand years of our interglaci
&mals from the soll In
away down river and stream, as Steiner clairvoyantly warned
Withot replenishing th
the use of chemical ferti

12 trees. By 1987, 50 percent of the

1l respite we have taken min

o the planis we eat, or leached minerals

in 18984 the world lost f 1ons
10 erosion, and another 25 #
C=timate at the beginning \res or 7
Percent of potentially pr | by de

Sertification. Curmmentlv 8
45 percent in 5. America, 38 percent In Asla and percent in
North America and Europe is aliecied br ofl degracdation. In
Mexico 70 percent of agricul 201l erosion

As trees weaken from starvation. they become vulnerable (o
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pests, industrial pollution. and increasing forest fires, When t!
start o die—as Indicated by decades of narmmowing tree rings
they fall to pull excess carbon dioxide from the atmosphere, Why
lorests weaken: stray lightning bolts start huge forest fires; mor,
CO2 is spewed into the alr

Trees on hilltops. says Hamaker, go first because they catci
more wing than down in the hollows, plus the fact that the soll
thinner on the top of hills. an assertion recently proved all ove;
the Alps. Acid rain puts the finishing touch on destroving the fes
remaining minerals. And when sofl becomes acld, more and mor
micrporganisms are eiminated. The only thing acld ratn accon
plishes, according to Hamaker, is to accelerate the death for trees
already dying of starvation. Efforts to replant seedlings on such
demineralized land equally fail because life in the soll is already
diminished. There is litfle for the plants to grow on.

According to a UN-FAO estimate, half the world's tropical for
ests have disappeared since 1950: 37 percent In Latin America
66 percent in Central America, 38 percent in Southeast Asla, 52
percent in Africa. And reforestation is slipping far behind. B
tween 1991 and 1995 the world lost an average of 11.3 millic
hectares of forest annually—about the size of Honduras. Hamalker
warns that man’'s gross deforestation of the troplcal raln forests
added to the rapid increase of CO2, could trigger the next ice ag
when the amount of carbon dioxide in the atmosphere reaches
345 parts per milion--just two pips up from the present 343
Nicholas Shackleton and other scientists in Great Britain writing
in Nafure showed that the last glacial period had begun when the
concentration of carbon dioxide in the atmosphere reached a mere
280 ppm

According to Shackleton, the last interglacial period behaved
much ke ours, with carbon dioxide rising over the last five thou
sand years to a peak which ushered in the fce age. after which
the cold waters of the oceans quickly absorbed the CO2
shackleton also implies that the growth of CO2 was caused bn
the destruction of vegetation throngh develaping drought and cold
as an interglacial came to an end

Like their fellow cooling-climatolngists, Hamaker and Weaver
predicted worldwide drought, followed by increasing forest fires.
earthquakes, voicanic eruptions, high winds and tornadoes. the
latter caused by the increasing expanse ol arctic anow cover In
teracting with increased heat from the tropical zones. This sce
nario for the coming ce age included. as a permanent feature in
the middie latiindes, 100-200-mile-an hu:.*u.r northerlies

Other Hamaker -Weaver predictions, ltke s0 many valtures, were
already winging in. 1983 produced more than a 25 percent in-

sl ot L 1.+
fn major carthguakes around the world. Japan had the

{n a guarter century in May, 1884 The 1883-B4 winter

¢ all records for cold. Storms and earthguakes in the North
ﬂan’ﬂJihphttt' especially in Canada, l_fv':l::i.r]. and Russia, were
followed by a similar pattern six months later in the Southern
were. The November, 1983, winter storm in Soviet Europe

s one of the earliest of the century. December, 1983, was the

¢ in American history. Oklahoma, Nebraska, Texas had
record breaking winiers. Blockbuster snowstorms, gquiie
unseasonal pounded Colorado and Wyoming, Utah recorded 65
below in January of 1984. Snow blanketed ltaly as far sputh as
Florence, while in the Rhéne delta of the sunny French Riviera
ids of flamingos died because they could not get at their
thousands of fl pgos died because they could not get at t!
normal prey in brackish water covered with a layer of ice,

As recently as 18996, floods, hurricanes, wildiires and other
seather-related catastrophes caused a record 860 billlon In eco-
nomic damage. Severe {looding in China cost the Uives ol 2,700
people, driving 2 milllon from their homes. A series of cyclones In
northwestern Pactfic Ocean damaged China, Taiwan, Philippines
angd Viet Nam. A cyclone killed 2,000 in India. And that year pro-
gduced the most severe siorm in the Great Lakes in fiity yvears

Meanwhile, south of the Equator drought ravaged Brazll, Aus-
iralia, Africa. as millions died—over a million in Ethiopia’s Sahel
region alone. And millons more were threatened by a repetition
of the drought in 1988, Vast drought-induced tropical forest fires—
a critical factor. according to Hamaker, in speeding the course of
glaciation—were set ablaze to release more smoke and CO2, as
gocumented by the semi-secret NASA photos taken from U.S.
satellites. In Indonesia a massive forest fire in 1884 burned for
five months, devastating an area equivalent to Massachusetts and
Connecticul combined. Considered perhaps the most severe en-
vironmental disasier the earth has suffered in centuries, it wiped
oot plant and antmal life, including bundreds of thousands of
glant mahogany trees, countless birds, bears, deer, pigs, civets,
forest cattle, and rodents, leading to the extinction of many spe
Cies,

Ecological “experts.” who had considered the reglon—formerty
Borneo, now East Kaltmantan— dampest parts ol the
World and ecologically stable, began reevaluating existing eco

logical assumptions. Although the immediate cause of the

o -

wWas unknown, forestry inspector-general Hendri Santoso did not
mile out the possibility that lopging concessionatres, who con
trolied some 5.2 million acres. ignited the already-dry forest, hop
ing it would cover up their fathure to carmy out obligations to plant
i seediing for every tree they felled, A West German estimate put
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the prana of the Hindus. an energy from the sun that parallely
but is different from electromagnetism, bullds up minerals. Fung

tioning as the controlling agent In the chemico-physiologica)
changes in protoplasm, prana leads to differentiation. and to th
butld-up of the various tissues of the bodies of plants, animals
and men.

In the velled language of The Secret Doctrine, Helena Blavatsky
speaks of prana as Invisible and fiery “lives.” which supply the
mirrobes with “vital constructive energy.” enabling them to build
the physical cells, “the size of the smallest bacterium relative
that of a ‘flery’ life being as that of an elephant to the tiniest
infusoria.”

“The cycle of life” said John “is really the story of the traveis of
protoplasm as it goes from microorganisms to all the life abow
the soil, then back into the soll. That dandellon started me int
all kinds of new experiments.”

“Saucers all over the place: Like petri dishes In a lab.” said
Anita. smiling benevolently. "All kinds of things in ‘em.”

John, unperturbed. picked up where he'd left off 71 arrived
the inevitable conclusion. never taught in Aggie colleges, that the
plant was sucking protoplasm directly out of the microorganis:
leaving just the skins behind. Fresh organisms, nol consuomed
by the plant roots, dehydrate and join the bank of fertility with
almost no loss to leaching or eroston. Ulttmately, [ realized. what's
left over is the makings of real good healthy humus.”

The facts fit precisely with Podolinsky's description of the gen
esis of humus: but the notlon that the rools were carnivorousiy
devouring the insides of the microbes was arresting. In
Podolinsky’s case, his roots devoured the entire contents of the
humus jar, the living with the dead.

“The ag colleges.” sald Hamaker, “funded by the chemical com
panies, have all along Insisted that roots cannot absorb anything
larger than an lon in solution, meaning their NPK. niling out the
Ingestion of whole molecules of humus, and therefore any advan
tage to placing organic additives in the soil.”

He waved his fork for emphasis: “The chemical food faddists’
concept that minerals are taken in by the roots only In the form
of lons, and In some unproven way are built into proteins by
photosynthesis, 1s false, The protoplasm of the organisms is stm
ply transferred from the microorganism into the plant cell to per
form the functions required by Its nucleic acids. Each higher form
of life uses the protoplasm transmitted up the ladder of iife tc
malke compounds specific to its needs

Protoplasm in water is slightly milky and slightly yellow. Both
effects are probably from lipids (fats) in a state of colloidal emul
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. The result is sticky to the touch.” Reaching for the side

L John placed a amall jam-jar on the table half-full of what

like nice brown earth. “Put your finger in that jar and

11 feel it's sticky. That's the protoplasm. It's in British Colum-

bis glacial gravel dust, instantly activated by a pinch of good local

ﬂjw‘lﬂ’l its normal complement of microorganisms. Put into the

. if's ready to go! | spread ten tons of it on one-fifth-of an

scre garden. If it had been finer I'd have only needed about two

tons. The finer it is the bigger the area it covers and the more it is
svailable to be chewed up by the microorganisms -

They feed on the minerals of all the mixed rock in the top lavers
of the carth’s crust, plus carbon, water. and the gases and sea
saits from the atr, all of which they turn to protoplasm. The root
iets find the microorganisms and the invisible root hatrs suck up
this protoplasm. But they can only do so with fresh microorgan
fsms. many of which are provided by the castings of earthworms
o by other larger organisms which feed on the dehvdrated car
casses of smaller ones.” :

At last the sequence af ypderground events was falling inio
: ; -1'__..-.., 2 -.- . Fu gl . i — .

& the elemental fooc

e e -
of microorgan
ST nes the food of other ln:crrmrg,.injh.:ﬂ‘i.
ihey. and they alone, according to Hamaker, are capable of trans
muting the Inorganic rock dust into the mysterious Iving proto
plasm: plant roots, sucking in this basic ingredient. pass it up
the lagdder of life. An original conceit, it waits for confirmation in
the halls of science, but leaves no doubt that plants must ingest
more succulent and nourishing sustenance than the synthetic
chemicals dished up In NPK ;

Since no microscopic analysis of the underground process is
48 Vet possible, anyone's description Is as plausible as the next.
Dr. Hans Jenny, Professar Emeritus of Soll Science at Berkeley,
the world s authority on the subject, whom we consulted on the
Phone, admits that, although the orthodox term “contact ex
&lange' Is resiricied to the exchange of jons between soll and
00, he does not exclude using the term “diffusion” to cover the
intake of whole molecules, providing they are simall enough: small,
in this context. being a matter of opinion. d

Dr. Patricia Jackson, of the USDA n Beltsville. Marviand, main

that the size of tngestihle molecules is limited by the size of
pores of the cell membrane to ten angstroms, a process wit
fessed in cell cultures in the laboratory, but never in living plants
Sl ever since the 1940s careful researchers have maintained that
L roots can absorb much larger molecules. Recent research
that thanks to chelating components in humus plants
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Particles i the December, 1987, issue of Sclentific American by

Wal o 5 gretscher. In an article on how antmal cells locomote. he
ﬂblf-"ﬁ what Is known as the “endocytic cycle” in which a cell's

s membranc indents into a pit coated on the inside with

gein. This pit balloons limward, taking with it the material {o be

\\ ﬂﬂﬁi.ﬁpuuh:--i--11‘--‘. rm a vesicle, moves into the ce

is. peleases 1is load of nutrients in sizes thousa

in plan

- e mrger Lhm'.. the ions of the NPK solution. Comparatively
e & N the difference is between Ingesting a mouse and an ¢
me. i 4 Bavaa i g nf o

A typical bacterium is about ten times the size of a

YR = riicie; the particle, in turn, may be two or three hundh nEs
5 '. farger than a small protein, which, In tum. is made of amino
s ' aseits whose molecules are larger by far than lons. The scale Is

/ 2 And yei. as Dr. Rateavel poinits it, somewhal scathingly, tht
e ons in solution I i o 1
L . mounihs, that large mo
i ki, how be ingested by tl
1 i plamt it s bour
. plasmsy ter beagest puar A may do to humans
reischer in Scenfifie Amarinn. December 198 slohn paused to butter some bread. “In nature, this is the m

-

way that plani roots feed. After a while, the older parts of the root

Ingest enrymes, hormones, and colloidal par berome coated with the proteinaceous substance of the humus
ticles by means of the gelatinous mucigel which they exude. wiiich gradually turns to a natural brown. These cells become
Dr. Bargyvia Rateaver, a petite but flery supporter of the organi Sealecl, so all the Intake comes from the tips, which in the sofl
method—who single-handedly and successfully It ught for the in grow toward new supplles of microorganisms,. J.J. Dittmar
trodluction into California’s university system of regular courses lowa State University, found that the total length of roots and
ree credit and for transfer credit oot hairs of a single rye plant was seven thousand miles, and its

againsi the most obdurate opposition from university deans sup- Wtal surface area, seven thousand square feet, The roots alone

Can capiure g

on arganic agriculture for deg

ported by the chemical companies—Is categorical in her asser Erew more than three miles per day in search of microorganisms
tion that root hairs ingest large molecules, and event whaole milero- And onlv the finest particles of mixed rock-dusi can cover the

organisims. Gulite recently, Dr. Rateaver was given an award n ]'-'hl:‘nLI-IniH{-.: suriace area recuine d 10 grow signiticant guantities

the International Alllance for Sustainable Agriculture, not, as the of something so small as a microorganism, And such particles

ape aker put it. for her briliant work in support of organic agri &t only a tiny fraction of the tops l: if thev aren
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i to make fresh gpg
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could run about three times what thev are at

content of grains, the Indicator of health-giving potential, couls
run two to three times the present protein flgures

-'.}r_‘:al.-'.[r nis warmings of I:JJ|:-1-.-;-I.|r|;_ doom. the creative farme
in him was still sanguine about the wonders we could perform
with his salution. “When we have rebuilt our soll ::-1tj!'.1'='11-:- elgh
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sissippl valley will cease. Underground aquifers will again load
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Chapter 16

LIFE AND DEATH
IN THE FOREST

s 1O e leasdin
he 1980s, il

el rang the Arst publi

clusters ke soggy rope ends.

Onlv a few ecologicallv-aware specialists,

und Naturschutz {(League for the Protection of the E
and Naturel, had been trying, for over a decade, to arouse il
cansciousness to an issue which, by 1984, Munich’'s forestry pr
fessor Dr. Peter Schuett could charactertze as possibly the “greates
expanses

ecological catastrophe.” A few alert owners ol Large

lepends on the health of thelr trees

foresl, Wwnose owil sSurviv
lled for action. Among the first was Hermann Gral Hatzleldl

Willdenburg, a dashing and handsome owner o exXiensive porc
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meny responsible for the administration of forests at the fe
Jevel of the Republic, nor academically for thels
s and research institutes, @ I for
IMENt a8 a prime souree of income, No one seemerd to have mu
sefet sufficient concern to analyze the many dimensions of the
mystericus new affliction that was taking on the aspect of a syl
van holocaust, I

In 1881, as the young owner of Schloss Schoenstein and its
simounding woodlands, Hatzfeldt took i upon himself to call a
SEEHng in the city of Kalserslautern, to which he invited a score
ffﬂpl:]"[ﬁ concerned with forestry to discuss what was being called
the Waldsterben crists, or *death of the forest.

Hatzfeldt and his colleagues were trving to ¢

Connection between the

1t now baldly evident Waldsterbern and 14

SUpposed undériving causes, the pollution of the atmosphere with

tarbon tioxide and acid rain. the direct re sult of the ever-increas

g ndustrial use of

SIEating the same kind of havoe in European forests as it was in
SOposphere over the Sahara Desert.

In 1982 in tie o 1

stablish a cle

iossl Tuels lor power that appeared to be

millinen s Serman. B\ Republic alone, w T
acTes, or a Rhod 1 rord i B ;
z o & Hhod i vt of n hundred souare
Miles qj forested lands were in various stages of fliness F
mﬂ'?}ﬁ “F e o . H d RLRN BT
- ;_‘.I-r.:rl-rl'hlui.“'I-hbl:.'“-l 12 10 visit their birthplaces w s
* BOCErd by the I5e s ARE - lroredation. Whi Lehidgh
'rl.r‘-h-._ : R 2okl ida .
MLy physiologist and st | psvchology ! jose
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Brozek. visited his boyhood playground, Zalchny Rokle, (Hare's
Gorgel, near the little Bohemitan town of Police in the Steny !-“'T-.--'u'_-;
Mountains along the Polish border, he found that every one of the
trees in that three-quaner-mile-long almost canvon-lke + .,
were as stone dead as If they had been burmed In a forest fire. ve;
in his natitve country, Brozek could find no official willlng to tali
about the Impending doom

The nighimare of formerly foresied hills and mountains he
coming devoid of trees, wild antmals, and even singing birds, wae
so overwhelming that the data had to be kept from the Czech
peopie by thelr leaders as it had been in Poland, other East Eurg
pean countries, and, until the new turn toward “candidness”
tated by Soviet Party Chalrman Gorbachev. in the Soviet Und

Statstical (acts on the Czech sylvan disaster, revealed by D
Wolf Ochslies of the West German Institute for East Europea;
and International Affalrs after careful digging. llustrated how dire
conditions had become. Of all taxonomic groups of fauna, 60 per
cent of amphibians, 35 percent of mammals, and 30 percent of
reptiles, birds, and fish were feared threatened with extinction
Almost all the partridges in the country were vanishing. along
with B0 percent of the once-abundant hares and neariy half the
pheasants

Ochslies quoted an article from the German newspaper Die Wel
(July 20. 1984) dealing with a fact-finding visit to Czechoslovakis
by Austrian government functionaries, one of whom remarked in

\!

Opie of thoussnds of posters i Germarmye “Here dies the Fomest.” (Mioto by

Reinhant Janke)

Lile andd Death in the Foresi 201
pent: “This jorest is no longer dving, it is already dead!”
woodlands, the functionary continued: "The impression
=] of s was devastating. with forests looking like sylvan cem
res, not green. but gray. brown, or reddish in color, and com

setely fifeless, all deer and wild boar non-existent and not a single

bisdl singing! No one would belleve it unless they couid see it for
ives: how, for instance, mile upon mile of stands of sev

gnty-to @ hundred-vear-old trees now resemble forests of tele
me pal.es."

Seeking to maintain the momentum started by the first

Katserslautern: conference. Hatzfeldt called a second one in the
of 1983. Hatlzfeldt Introduced the seminar by questioning
whether the woods could be saved with forestry practices alon
sonciuding that foresters could only treat symptoms but not the
causes. “We are between Scylla and Charybdis,” said
Hatzickit, "and we have little hope, but we cannot give up the
struggle. even with iittle scope in which to find a solution.”

And indeed he could sce little scope in what amounted to a web
ol conflicting explanations for the disaster, or even allegations
that it did not cxist

Becanse of his personal preoccupation with public activities an
behalfl of his forests’ looming demise. and his constant peripa
petie travels, Hermann Graf Hatzefeldd was a hard man to meet
When finally caught up with tn the lobby of Frankfurt’'s Hessischer
Hiol, he walked up dressed as if he had just come from a day-long
rEmp on some wild moor, in farmer's brogans, rough whitish
green cord pants and tattered woolly sweater over a white shirt
from whose collar billowed a colorful stk foulard

Thick glasses gave him a scholarly mien. A slight limp, duetoa
back injury, gave the impression of a cross between an ancient
German Rifter returned from a ampalgn and an anti-business
Sult environmental activist

At an ltalian restaurant around the corner Hatzfeldt outlined

taampalgn he had mounted over six vears to arouse German
bublic opinion to the devastation it faced with the demise of its
Woods. A constant traveler. he had just returned from a trip to
Poland to discuss with foresiers what was happening in their land.

“l'went to Poland.” said Hatzfeldt. “to have a personal look at a

Sountry which, due to its avid urge for more and more industry,
ifnored the eHierts caused by the factories 1t spawned onto
munﬁﬂl_l: Rature. Even our almost hopeless situation does not
Y&t match what §5 taking place in parts of Poland and neighbor-
!-llg Czechoslovakia. Poland's ever optimistic national anthem.
Polskn Nie Zginela' (Poland Has Not Yet Perished), may

Prove false, not in the sense of human politics, but because
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of its callous attitude toward the effects ol the so-called benef
of Industry on s forests, The trees In Polska no longer take
decade to die, they die in a couple of yvears!"

On the way to visli Hatefeldt's estates in the Sieg River Va

as our tr pulled into the station at Wissen in the valley of t

Siegland ri

dusiry th

hank region of the Rhine. filled with smoking i
N ;.lg.'[:\.:'!.;,.'l."l-l-I? the centuries enormous Mo
of slag 1® problem of pollution was éevident enough. B
Hatzfeldt's Schloss Schoenstein I

over the hanks of the Sieg Ri

woods with
i e
he E..!'_I.:
received an urgent call fr

Germany 1o

r he chauffeured us up it
v bl . e

ing through a ."::-4-[' wood of dving beeches

on the left were mere adolescents of 30 to 40 vears. the ones
the rght just maturing at 150 to 180. “At this relatively low alt

trees, like these beeches, are alreadv as b

Waldsterben as the evergreens. It is the same a

| over Germa
In the northern and middle reaches of the Federal Republic 3
third of our beeches, maples, cak, and ash have the disease. It's
1ich
are affected, but it is a ghastly enough outlook, nonetheless. And

ot 'I'iI.J”:{ as bad for our 80 1o 80 vear-akd ,'\-.I,u:"::':_-:-‘_ .:|||_ 1'-!. 'l.'l."[
it disposes of a crowd of optimists whio are viox |r.-":l'i1'ih:_"|' claiming

that a perfect solution would be to replace the dying conifers with

hardwoods.”

Jumping out of the Land-Rover, Deumling walked over to the
edge of the road to cut a spruce bough from a sick tree and
other from a tree as vel unaffected with Waldsterben, or at least
not appearing (o be

“See, here,” he sald, pointing his gloved finger. "On this healtln

gugh the growth is symimetrical and there are needies growt
n clearly make out the

he segments. But on this sick one

out all along the ceniral branch: vou
annual

re e
e1TE ar

1
central branch. You will note it

abnormally emerging

shoots, called adpentitious budding
they shouldn't be emerping. In biol |

niifiors mear

pearing in an unusual place or in a

I' O 8 raclic man

ner.” In German it's more heartrendingly « Arurstriete

cty growth.” a term that concisely lllusirates that a tres

h 2B
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thing abnormal In an atte mp 10 save lts own life. Firs even

{ ol spch growth from thelr trunks, which doesn't he p be
canss most of the firs In Austria and Germany are already dead
The white fir is extinct

He threw away the h
sick onc *For a tree this old, the needles should be much longer
Look how me asly they are! They should be at least twice as long
and there are many other symuptoms you could
#ind some on every branch of this tree, evenon a
pranches if you look close enough. It's as |
were tofind pimples or rashes breaking out

A= we drove back down to Schloss Schoenstein Deumiling saild
wyly: ~The whoie problem Is as thorny as any spruce needle; it's
emmeshed not only in seemingly endless scientific debate. but in
Epﬂhlifﬁf maze worthy of Machiax
tion. whether lime, or rock dust or something else, wil
attract salesmen In droves. T
al the starting gate, and
Strely recommend that forest owners cover thelr bets by mixing a
yariety of products together; and (n terms of profit, the more t?
merrier. I'm surprised they haven't already got to it in vour coun
iry, where the trees are dying, not quite as fast as they a
but almost. In the Smokies vour balsam are golng, and In New
Engiand your precious sugar maples will soon be gone.”

fie sighed and brought the car to a stop in the courtyard of the
castle. “It's just like the situation with American farmers. They'n
canstantly being frightened by chemical salesmen with the threat
that if they abandon the use of what amounts to a whale meds
£ine cabinet of chemical products, and turn to a more wholesoms
Wy of treating their land, they risk going broke, which they ar
tioing anyhow! It's a cruel system destgned to keep them perma
nently on tenterhooks. There seems to be no solution,”

thy branch and concentrated on the

I'o offer an eventual solu

| stage thelr sales act theyTl

he little Aus

But a solution there was, and not far away, near
Tian villape of Grimsing on the Danube's rive gauche, just down
from the riverine citv of Melk, dominated by iis huge Benedictine

monastery, now a

1
i
=

al for bovs. It was a solution tc

¥Vindicate both Ha Hensel. There, in the summer of
facturer of fine veneers. realized

in foresters, that something sinds

ine square mile of hilly forest he
As perpl it Deumling, and little realiring b
Wonkd make a discovery that could go a long wav 1ow 1 the solon

Bemn that was evarding the academic fraternity. Schindele decided
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to butld three kilometers of logging roads through some woods b,
had bought that were severely afflicted with Waldsterber. As by
began to excavate material for the road-beds right out of the si.
of a small forested mountain, the derived substance turned oy
to be a crumbly multicolored, metamorphic rock, geologically
known as paragneiss, in deposits which Schindele figured migh;
total three million tons

In existence for more than two hundred vears, the area hagd
once been covered by an ocean so old that no Bving organisms
large or microscopically small, inhabited it to leave fossil remains
in the sediment. which ulttmately turned into rock. During the
road construction. a certain portion of this paragneiss was
duced to powder by the heavy equipment and blown by high sum
mer winds to paris of the forest adjacent to the roads. Just f
weeks later. the spruces in these areas, whose needles had been
growing increasingly yellow, a sure sign of Wald sterben, were tum
ing back to a radiant dark green. The total area of recovering
trees extended over some thirteen acres. During the next four
vears, new growth on the treated trees looked better and better

Because of the particular susceptibility to the Waidsterben syn
drome of firs and spruces—now decimated by the millions—at
tention in Germany, like Schindele's tn Austria. has focused on
these evergreens,

To see for ourselves what Schindele had accomplished—and
could demonstrate—we took a train to Melk In mid-November
1985. There we were met at the station by Maria Felsenreich
Fh.D., a dynamic Austrian environmental activist, who owns a
large organic herb garden twenty miles from Vienna and has or
ganized a campalgn to save forests throughout Europe's German
speaking region. She introduced us to our host, dressed appro
priately in the forest green of a Styrlan woodsman., Over lhunch at
the Gasthof in the town’s central square Schindele told us the
saga ol his success In bringing trees back to life with rock dust
adding. with canviction, that he belleves that by ingesting such
Gesteinsmehl even antmals and humans can regaln their health
Stroking his salt-and-pepper halr, he claimed that by imbibing
two teaspoons of the dust every day he had managed to turn his
snow-white locks back to gray, a clalm confirmed by various news
paper clippings, which showed him before and after

To see what the dust had done for his trees, we set forth in
Schindele’'s 380 SE Mercedes to climb high up into his forest
property. over ground covered with a foot of fresh snow, stopping
to put on chains when the narrow road grew so steep the wheels
spun ominously close to a vertical abvss

Progressing through trees hung with dazseling whiteness, as if

m&!ﬂlh—:: deserited I e Gorma

magETiTe Horzs sétting on mdibors of ko
wrth of rock this!

in a hoge, endless Christmas card. Schindele pointed towards
some handsome beeches with slate-gray trunks and yellowing
eopper-colored leaves still clinging to their branches. “Deciduous
trees, like beeches, are also belng affected all over by Waldsterben
Bl it's intriguing that in my forest many of them are beginning
10 keep thelr leaves much longer into the season than before,
now that they have had the benefit of rock dust.” At a curve in the
T0at we stopped to lock down a slope to where baby spruces were
Erowing healthily, eight to ten feet high, two to three times taller,
Schindele explained, than had they not profited from the rock
st that had fallen on them “as from the hand of God!” Further
dowm the slope, their shorter, sicklier counterparts had recetved
o dust

"How long,” we asked, “can the European forests survive, with
B0 real help, efther from rock dust or some other agent?”

The answer he shot back was ominons. "About five years, Ten
at the most.”

Froceeding “downhill,” Schindele provided more gruesome de
falls: “Evergreens normally hold thetr needles seven vears before
“l‘ﬁppiua them té make way for new growth, Trees that have ben

ted from Gesteinsmehl now hold thetr leaves for almost five
¥ears: but those affected by Waldsterben are dir pping them within
IWo to four yvears.”

To see mare evidence of the efficiency of Gesteinsmehl in other
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parts of Austria we visited a Tyrolean agronomist-engineer, Geoy .
Abermann. Independently of Schindele, he had made some e
periments with Gesteinsmehl, this time ground from rock takeq
from a quarry in the Tyrolean ski-resort village of Kitzbfieh) In
Innsbruck’s Grauer Baer hotel, Abermann, a lean. graying, fi
looking man of forty-two, with pale-blue plercing eyes, and th,
self-assurance that comes with high intelligence, mottvation, ang
the joy of cause-oriented work, offered to show us unequivocs)
proof of the dust’s effectiveness.

Trudging through deep snow into the Matzen Naturschuiz, or
Nature Reserve. halfway between Innshruck and Kitzhieh]
Abermann explained that one of the reasons ground-up rock from
quarries had proved disappointing in the past was that the dusg
had not been ground fine enough to be easily avallable to the
plants—ar, in Hamaker's terms. to the microorganisms, “This, -
sald Abermann, “permitted the chemical industries to proclaim
that rock-derived materials are useless in agriculture.”

But in 1980 Abermann met the owner of a Kitzbiiehl stone
quarry and gravel works who had been turning out gravel fram a
basaltic stone known as diabase since World War 11

The crushed rock, extremely resistant to crumbling, and thus
to deterioration. was used mainly for rallway track beds, In the
process of crushing, a great deal of apparently useless dust effio-
resced as a by-product, useless that is, until the qUarTy owner
noticed that farmers would come to his works to truck 1t away for
iree and apply it to their lands in quantities of about one thou
sand tons a year,

The quarry owner donated to Abermann twent y-five tons of this
stone flour. a single kilo of which could cover an estimated 2,600
square meters. "On agricultural crop land,* said Abermann. “the
trick is to mix the dust with dried cow manure from which the
dust appears to remave the odor, providing the soll with organic
as well as mineral fertilizer. In the forests it seems (o do the trick
by ltself -

About hailf 2 mile up Into the snowy woods. Abermann caught
his breath, and said with a sly grin: "1 thought we'd have no re
sults whatsoever to show off before at least two years had gone
by. But when we dutifully broadcast the dust by hand not just
around the trees themselves, but over this whole area. to treat
every square meter of sall. to my amazement, five manths later |
could see the little trees burgeoning with new healthy explosive
growth!™

Polnting to a stand of spruce over one hundred feet tall, whose
branches indicated they were already half dead. Abermann added
“It's a bit difficult to photo-document the changes because the

Life mwd Dreath m the Forest 7

engincer George Aberinmnn in an Austrisn Nature Beserve pear nnsbuck

g 'ﬁbu tree rerowerring wilh the use of rock dust

trunks arc bare almost halfway up. and the greenery Is way up in
the air, inaccessible, except maybe by helicopter. But you can
SaElly spol changes for the good U you look in this clump of young
Standing next to one of them, about as tall as himself, Abermann
Went on enthusiastically: “Before | started experimenting with
this ttle tree it had no needles at all. The whole above gmumt
Portion seemed stone dead. Then it was treated with Gesteinsmehl
and it didn't die. Its needles regrew, very copiously, as you can
Ste! What we've demonstirated on a few trees can easily be re-
Peated on miljions of them, even hundreds of millions, whereas
all the young trees which were planted here in reforestation ef
tied before we began our experimentation. You should also
that the pellutants in this area are loaded with copper and
SWdmium, highly toxic to the soil, and that the trees recovered
Mtl: the fact that there was no abatement in the cadmium

-

T
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Bidding us follow him over to another batch of spruces

NExy »

a towering larch, Abermann pointed to one of the trunks: o
looking at the spacing on the trunk between the vert ically-g; ,,'h
o Sy __IM

series of branches you can easlly see where these spriices sin
growing, then, after treatment with rock dust pf;t out three
fuur leet ol new upward growth each vear for three 1.'1:'a;--~.

fantastic,” he exclalmed. ralsing his hands as if in :Jl.-at#:in»f “Imi
bons upon milllons of Schillings have been spent by our feq L_
and provinclal authorities to reforest areas dving ﬂf;il-'-:i.'ri.-:-- e
vet most of the newly planted trees, so carefiillv pﬁt into the groyund
al such expense, have all died. Now even the local t:_'rr.*a'.--l-d.:‘

Deginning to say that by using my rock dust there is ns f
need to plant voung trees; thanks to the dust's effects :_nj-:-_-_;:,- f
new ones are growing spantancously from seed.” ; :

Asked what the effective difference would be between d. -
ground from Schindele’s paragneiss and the diabase f.]U.Ei.J'E'.'.'_"J -;,:

Ritzbfichl, Abermann replied: *Not much! If, and when. the fdea

of using massitve amounts of Gestelnsmehl is adopted In ,::'f"c--.:d
circles, it will be of no real importance whether It is ground ::.- _:
paragneiss, diabase, basalt, porphyry or certain other rocks be-
cause all of them produce dust that works tn similar wavs. | §
only problem is to get the Gesteinsmehl adopted in official circles,
and tor that one needs a great push, most likelv from on high -

When we came to parting, this man of heari tghtened a steely
grip. and said with a amile: “Jawohl, my friends, it will take an
urur}gr:'!:at'ﬁ fervor to bring about the required change in think
ing

By the end of 1987, Schindele had butlt what he calls the world's
largest mill for grinding Gesteinsmehl which he exports all over
the world., for treatment of both forest and agricultural land, and
for addition to human diets, Polnting to his own darkentng hair
Schindele recommended a daily intake of two spoonfuls of fineh
ground rock dust, explaining that its high content of silica. alu
minum, potassium, Iron, magnesium, and other trace elements
are essential to health, that vitamins taken In the form of supple
ments are without eftect unless trace elements are provided with
them as co-factors ]

News of his remarkable rock dust was soon spread by radic
televiston, and the press, with the result that so many customers
turned up in front of Schindele's plant that there were lines of
cars several kilometers long. Schindele even claimed that, as a
resuit of his sales ol rock dust to the general public as a health
giving dietary additive, pharmacists reported that in parts of Ger
many drug sales were off as much as 40 percent. Reaction from
the pharmaceutical industry. as might have been expected, was

'=-|;_ﬁ—-.

e amal Death in the Forest

ek st beltng wprayrd from & tank to revivify @ dving forest bn Austris. (Ploto by Sof
Femduerniluare s
rapid and deadly

According to Schindele's unconfirmable estimate, millions of
gnllars were spent on a media campaign to claim there were del
#terious amounts of chrome and cobalt in Schindele’s product.
The results were a cut back in his sales of rock dust and a prohil
Hitien by the Federal Republic against distributing it in Germany
$or human consumption. And so artificially incited were the good
people of Grimsing against the rock dust they petitioned the au
thorities to prevent Schindele from parading his dusty. nolsy
thacks through thelr clean and quiet town, This cost Schindele
the trouble and expense of a new road to bypass the town. But he
a8 lucky enough to obtain registration for his dust as a “mineral
ﬂiﬂta:lj' supplement” in another European Common Market coun
Ty, and this enabled him to sell it in all participating countries.

When the University of Vienna found that Schindele’s product
Wworked against radicactivity—a claim confirmed by a Soviet in
Stitate for atomic physics in the Ukraine—the Soviets sent a truck
o pick up two thousand kilograms of his Gesteinsmehl Analysis
Hnder a micropolariscope revealed an alteration in the molecular
and atomic lartice which had an effect on lonlzed racdioacthve par
ticles taken into the body

This led plant scientist Dr. Gernot Gracle. in Ausirias
Burgenland province near the Hungarian border. to add
Schindele’s rock dust to an organically processed product he has
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developed over the past ten years from tons of residue that follow
grape harvests. With 1t he was able to bring large sterile acreages
back to fertility. He therefore developed a he meopathically dosed
spray—a kind of etheric humus as he calls it—which, distributed
onto the surface of polluted ponds and lakes. has been found to
bring water back to Its formerly pristine condition. Even more
remarkably. he clalms It can be Injected into rolling morning fogs
to he carried for kilometers—even hundreds of kilometers
through lorests where, coming Into contact with tree leaves and
necdles and, via the soll, with roots, It holds promise of resusc
tating vast tracts of afflicted woods

The still invisible and intangible positive effects of the Spra)
have thus far been objectified only through measurements made
by dowsing with a pendulum to supersensibly reveal data unat
tainable by normal human senses, Still considered by orthodox
science as mumbo-jumbe, if not outright « hariatanry, the ar ol
dowsing has nevertheless been very successfuliy employed as
diagnostic tool. Aubrey Westlake, M.D., an English physiclan wh
used it extensively, stated a yvear before his death at ninety-tw
"1 believe that the
itous but has been vouchsaled to us by providence to ensble us
to cope with the di

ment that lies immediately ahead. For it gives indirect access to 2

rediscovery of the dowsing faculty is not fortu
g

lcult and dangerous stage of human develo
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. naihle world, thus extending our awareness and knowl
‘ﬂt faculty should be regarded as a special and peculiar
SEaSC. hatfway between our ordinary physical senses, which ap
the material world, and our to-be-developed future oc
E;F;th;:;f*- which in due course will apprehend the supersensible
world directly.”

=swhy nol admit.” sugeests Plerre Lehmann, a Swiss nuclear

er turmed environmentalist, “that a comprehenstve scien

understanding of all the phenomena tnvolved is completely,

;ﬂml:" forever, beyond our reach, and then go on to spread finely
rock dust.”

The ung;;]_tu rock substance—Lehmann Proposes—imay have
completely different properties when ground fine, just as glass
shich seems entirely inert in the jorm of bottles or window panes,
swhen ground to fine colloidal dust can cause originally neutral
water 1o become alkaline

Although describing the action of rock dust as catalvtic for |

would be rejected as non-sclentific by purists, Lehmann
maintains that it is certainly suffictent to justify spreading stone
gust without further scientific legitimization. Te do this would be
o act on the Hamaker-Weaver hunch that tmportant elements
are missing in the soll and to trv to make them available again,
“Omoe the dusi has been spread. it will be nature that takes over
and tells us by her reaction whether or not she accepts our offer
ng."

Research during the decade from 1985 to 1995 in Germanv,
Austria, and Switzerland bepan to contradict the doomsday fears
of the experts of the 1980s as well as their claim that air pollution
Was the leading cause of forest decline in central Europe. A series
of annual reports in the former Federal Republic of Germany be-
tWeen 1984 and 1992 fatled to show the predicted steep rise in
the fdegree of damage that had occurred in the 1980s, figures
that refuted the theory that acid rain is the primary cause of
Waldsterbery, Silver fir in the Black Forest, which had been pre-
ditted to die within ten years. [alled to do so. There was, however,
an inversion of the proportion of damage between hardwoods and
Conliers showing a distinct Increase in damage to two hardwood

Species in the early 1990s, whereas contfers showed a lower level
Gamage. In the former eastern bloc countries sulfur dioxide
tmfnﬂ!iﬂn'-'u from two large lentie-mining areas deve loped in the
Wwere held responsible for forest damage over several thou

Sand Square kilometers on both sides of the Ohre Mountains be
B

eastern Germany and the Czech republic, though the ac

death of ¢ oniiers was restricted to the ridege of the mouniains

Where the

camage was enhanced. in support of Hamaker's warm
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1 the forests is noticeable wi

the re-immigration of spruce .1[:-“. lichiens Into areas where the h;}'!itt.l:l'
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gdust were readily avallable in America. as effective on o ps. trees,
and even humans as his Gesteinamehl? In a narrow valle
ol Salt Lake City, blessed with a profusion of pink hills, .
lakes, and arure skies, o geological prospector, Rollin Anderson,
has discovered just such a treasure

in a hundred-vear-old adobe farmhouse, surrounded by ce
tenary Lombardy i"IP] ars, we found Rollin, though already in his
erbEﬂEﬁ-, acting llke a "crusty voung fellow.” Like Schinde e, he
has been swallowing down a spoartful of his native Utah soll with
SVEryY meal—not just ordinary soll, but a special montmorillomite
clay.

“Some scientists,” sald Rollin, “think mv rock stores up ener
Bes of sun, earth. and water, only releasing them as needed for
Th'l'.‘i.r[wtb of plants.”

“And Roberi F-:-_I,-ﬁ ¥

e spread his hands as i accepting bou

latmed that Sun, Earth, and Water are ey
Tesented by the Hi ALM; so | thought of calling mv ot

Anﬁ"—r%.all s Lltal

} 11 Azomite: or A

Erais, WIS | TR I LOEY IT 1he S
Cret 1o its grear success ;

One sunny day in August, as we breakiasied on scr ]
C88s and Ax nnite, Rollin told us how he ha e (o discover his
Precious s bstance, and how he had come to eat it. Half a ct
MY ago, as a contracting engineer in his forties, he had be ¢
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fed up with city life in San Francisco, convinced that what wag
wrong with America was its food, and therefore the soll from which
it dertved. Sick soll, said Rollin, means sick people. And some
where there had to be a remedy

Told that gypsum might help neutralize alkaline solls. and thay
if mixed with fertilizers It could help grow better crops, Rollip
packed up and moved to his native Utah to expilolt a gvpsum
mine owned by his father. But, before he could obtain the neces
sary equipment, World War I broke out, to scolch his every
o

Roving the river district of Sanpete County, he came instead
upon a range of terraced hills with a pink sheen. twenty-one of
them to be exact, rising two hundred and five hundred feet fron
the arid desert terrain, all with a pinkish ore. Intrigued, he took
samples to Salt Lake City to his friend Dr. Charles Head. ranking
scientific expert and chiefl microscopist at the U.S. Bureau
Mines. Head placed a plece of ore beneath the lens of his micro
scope and let out a long low whistle. "How much of this stuff do
you think is out there?" he asked In no way attempting (o dis-
guise his excitement

“Several billion tons,” replied Anderson. “That's what I reckon.”

Head's excitement, it developed. was not because the sample
contained nitrates, considered valuable as fertilizers, which {
didn’t, but because it was a colloidal clay containing quantities ot
minerals very similar to the caliche rock of Chile and Peru from
which the world's nitrates have long been mined. Between 1919
and 1925 Head had been seconded by the U.S. Government (o
study Chilean and Peruvian nitrates in South America. There hie
had developed the canviction that the benefit planta were derly
ing from South American nitrates was not from the nitrates them
selves but from minute guantities of trace elements, which served
as catalvsts—a word colned by the great Swedish chemist Berzellus
to describe substances that speed up chemical reactions, but come
through these reactions without themselves changing

In the “gay twentles™ few men in the sclentific fleld, especiall
in agriculture, knew much about trace minerals; and ever since
because of the obscurantism of official bureaucracy, Head was
gbliged to be careful what he said, lest he lose his job. The pre
valling opinion considered trace clements impurities that would
contaminate food. The notlon gave birth to so-called reflned foods
from which these “contaminants” were deliberately removed for 2
supposed Improvement in nutritive qualities

Now at last Head had a chance to check his own theory. Would
Anderson please grind up some of his montmorillonite ore, put i
on his plants, and see what happened. Anderson. like everyont

SOy '.'.|! pd |
i those gavs, had a war-time Victor v Garden, and was happy
{p obH&C by pouring powdered montmorillonite onto the ground
.gmﬂd his vegetables, leaving several rows as 4.1_|;|il:rr',E_l-..1'r.'. S
what difference might develop
Jutting his bulldog chin with evident pride. Rollin told of his
succeases. "The first tomatoes we planted with the dust came
fine and healthy, whereas the controls were attacked by hid
jong green worms, We picked off the worms wherever we
hmdﬂltm. but they ate a lot of leaves. On the Azomite plot, not
a worm, The pla:._u::» were stronger. held frutt well, and had great
flavor. Onee you ve tasted a vegetable grown with Azomite you're
for Hie. The beets in the control plot were fuiceless and
woody. The ones with Azomite dripped with juice and were tender
gt all ages of their growth. By fall, one measured seven inches

un

'mmr!-ﬂl"l.'...’u'": I.r.:?;---::'.u:.:..‘,h.':-..”-. I Lisen of Armemiie. & punlorml
mﬂﬂ.‘lll' WILtH Iwerdy -Bye o tiore mbnersl ared traoe eirmnetits. Callodkds _-|'r.- thr
PR in which plant focdd in krpt m 'y

] grachanlly releaned s et el

mh}ust as tasty as the young ones. The same with tomatoes.
e 8, and peppers: and evervthing kept betier when canned
frozen. We couldn't help feeling that Dr. Head's theory about
inerals, trace elements, and catalysis was definitely ;}T'r*.».'r._'lji Here
WES & substance that gave results that vou could see without the
_uﬂf any microscope.”
Ehft'i.ng us into a iving room lined with some eighteen hun
Volumes covering subjects from Agriculture to 2’_,3-';,'115[“_ many
dealing with the occult and the esoteric. Rollin seemed
baPP}' D have someone with whom to share the story of his early
SCOvery, and the remarkabile results that had ensued :
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“None of the local geologists or mineralogists seemed in -

what we'd found in those hills: some called it breectated rhyy _:
a glassy voleanic rock stmilar in compaosition to granite Othiery
called It dintowmite, a material made from the calciferous bodies .o
Uny marine algae. Others called it diatomaceous earth. By :
Head it was good old montmorillonite, an aluminum silicate ¢y,
admixed with vartous minerals. rare in the United States ang
even In the world. but greatly prized by medicine men of Indian
tribes. On Head's Instructions, | abtained samples of rhyolite frop,
most of the kmown deposits in Utah, as well as from the ST

rounding states: but none was stmilar to our ore, though ali wep,

similar to each other. Ours was definitely a first-class montmori]

lonite clay. Now geologists consider it to be an anclent oCear

deposit brought to the surface by volcanic action, a form of heawy
sedimentation on the sea floor, a mixture of mineral elements
and marine life such as seaweed, shrimp, and algae. The clay
contains all the essential mineral trace elements in a balanced
ratio, as laid down by nature. In this form the minerals are naty-
rally chelated, as in plant and animal, in an organie, easily as-
similable form.”

Rollin poured a teaspoon aof the pinkish-gray Azomite into the
palm of his hand to show that it was as fine as a lady's face
powder

“The problem,” he explained, “was how to get the stuff out of
the ground and refine it in a wartime emergency, which preempied
obtaining machinery of any sort. Only when the colonel in charge
ol & U.S. Ordnance Depot in Tooele, Utah, had the good sense to
order several tons for an experiment were we able to acquire a
small hammermill and an anctent Fordson tractor. With this ru
dimentary equipmient we set about mining the ore from the pink
hills, grinding #t to various sizes.

He looked up with satisfaction. “We now know that Azomite
aids the soll in fartifving the natural mineral balance. It helps
satisty the "hidden hunger’ In soil caused by mineral depletion or
deficiency from continued use over long periods of time. Sail with
out humus is half altve. and without bartertal action. humus i<
dead. The reason the bacteria in the sofl fafl to function properiy
ts because of the lack of natural trace elements and catalvsts.

A gust of wind drove down the valley, turning poplar leaves
irom green to pewter, bending large red poppy blossoms almost
to the ground,

“l learned the power of Azomite,” said Rollin. “experimenting
with earthworms. I didn’t know, until I tried it out that earth
wWorms can be kept alive in a metal container. filled with just the
soll the worms are found In. from early spring until late fall. and

i
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where winter is not a problem, by the simple :sr_irli

amount of Azomite and, of course, moisture. The
fively and healthy. with firm body tissues thanks to
is. '1"!1-&"- not only grow, but multiply. Any boy who
fishing knows that after a few hours worms in a i.'t.)!lt

punch up. become slimy, thin, and sort of tnmsp.u.
gie, uniess you keep replenishing the contalner v:'i.l 1
; d molsture. Well, 1 have kept as many as

:'-f: ‘:ﬂlbﬂ

:ﬂ wiill
fgrush 800 °F o afl filled with the soll
» pundred earthworms in a twelve-quart pafl Alled with

two swere dug in. from early June until the middie of NL'."-'{‘:IH'!R:I.f
wmthmﬁ added but a heaping tablespoon nf Azomile tIJLI‘:u
Wi { the timne the worms were dug up. The worns were
ﬂhm; e Zx:ﬂt'c at the end as when | first took them from the
- ::}:t trv it!” Raillin looked to his wife, Elsie, as if for con-
then hurried on. as if his time were running out. :
“We mn,l-rn' learncd that by applving Azomite directly in con-
-H;t"l'.l'lh the seed or root structure, one could get much qun'lu::.
action. We tried it on lawns, but people complained they had ‘_Ll
putt (he grass too often. On pasture and perermial crops the best
esults were obtained by applying about fifteen hundred pmu!ltl.:-
16 the acre. Results were even more noticeable after the second oz
ﬂ?:m towards the valley where fruit trees grew in ..m or-
ghard. “Trees seem to respond to Azomite ﬁ.h{i‘.ltli,.lﬁ readily T. ntll:-
Wegstation, especially fruit trees. In one orchard where lea m:::
sluggish growth, poor-guality frult and many pests were thr Em;
fem. Azomite corrected the conditions within a year. By the enx I;..-]
the third yvear, none of the conditions existed.” Azomite, Hu!. n
Elpllmrt'l: should be applied to trees in the fall, just .dt.rr h:ﬂ-
wesl. starting about eighteen inches from the trunk 'rmc_I -h].'ll'niill.
ing as far as the drip line, then disked in, anything from two
Bundred to three hundred pounds. ) W
“But the real pay-off.” he said, smiling broadly, came .n.h-.n. 1:u_
#d I to cows through silage. Animals showed a definlte prefer
ence for pasture grown with Azomite. Cows, horses, sheep. .|."_1._-.11 s
Tabbits, turkeys. all preferred Azomite-treated .hd:\-'. I've had ar -
mals walk n!-_:-;h: through belly-deep lush-looking EJ;F‘"[L.J-It'-”.fJ:
treated with Azomite to get to that which was, and T.t?.:.'n rsal.l ul:‘ :.r
until you'd swear there was nothing left to chew nn_ll- ai}llluf_}:.;iﬁj.
an adequate supply of any one trace element, .a.mpml:-. .1:1; - e
Culty breeding. calves are small, liters of pfsgg, arf? u:t.n - m;
3ttle fafl to make the best use of thelr feed. Dairy cows produ
- » have thinner lleece.”
h:\t: f:‘:rﬁ?:}f EEL;L:{CI slim. got up and headed for f.hr. inll.l‘r-h-.-u
STell them about the chickens,” she satd. "It was amazing
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; drew breath, his satisfaction evident. “We got started with
poultry guite by accident. It was difficult to gel all the Azomite
Snund to a fine powder. There were a lot of pea-sized nodules left
E. 5o 1 bad the bright Idea of feeding the chunk-sized Azomite
oo as a grinding agent. When a neighbor placed some

18 Secrets of the Soll

.::mﬂ'lf in the pen where culled hens were housed, by morning it
. None of the hens died: all started laying again. Baby

would take Azomite from the very first day, if ground fine
snoaeh: it seemed to stimulate their appetite. They developed more
evenly. feathered out sooner, and later gave a greater percentage

i
Corn groen on il mowhech inoegonke mutriends ae beonihe “locked up oF has
1 i | Udrrs {adtmare with eow T+ ik T b A ts
|J'I_:|:L|."__'| L use of ooennservial [erTllisems. Compare with T ETTPAT WL T
hetrugy, winich wghtl a 100 peroend Incrraee i crops

-

qut'm suffer hieavy lossen when thelr birds beoome nfrcted with “weak Jeg

" etapbyiococous mfection) which mokes e unsialde o wianicl

of fertilized eggs. Pullets were laying a week before they were sup-
Posed to, and their shells, which had been fragile, wers now much
« Did you know that it costs the U.S poultry industry 860
® 70 million annually for broken egg-shells?

paused for us to apprectate the tmportance of the re-

then hurried on. “With turkeys we had even greater suc

& Azomite gave them earlier maturity, greater welght, stron
BT legs. and a greater number of prime-grade quality. Then we
foung that it was just as good for cattle. A farmer's cow got loose
t_”"" 1, where she found a bucket of Azomite and licked it up
284 1t Were lush feed. So we spread the word and cattle ranchers
mixing it in with feed. One rancher wrote that since he'd
%d Azomite the average gain per head per day was more
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Tirkevs beel on Andersor's Asomtc show strong legts, good feaither bBloom, and no
Jetrasing

than four pounds. Prior to feeding Azomite the cost per head in
the feed-lot for three months had been 8140 a head. Since Azomite
it was down to 885, and the quality of the beef was greatly im
proved. Anather {armer wrote that seven Holsteins that had been
bred four times artificially falled to settle until 5 percent Azomite
was mixed into their datly feed. On the fifth breeding. all the cows
settled. So we fed it to hogs, and by market-time the runts had
caught up two the others, With goats we managed to breed culled
ewes past lambing with a ram that was supposed to be infertile
and we got plenty of kids, plus 50 to 60 percent mare wool from
the sheep,”

To make his point, Rollin waved a small booklet: The Story of

Trace Minerals by Dr. Melchior Dikkers. Already In 1831, Dr
Dikkers, as Professor of Biochemistry and Organic Chemistry at
Loyola Unlversity, was so struck by the propertles of montmaoril
lonite clay-—claiming it to be one of the most amazing and un
usual materials he had ever been fortunate enough to come in
contact with—he launched an extended research program. Years
of intensive study convinced him that trace elements were key (o
all iving organisms, essential to the structure of certain complex
chemical compounds that Influence the course of metabolism
vital factor In the health of every Iving being
Metabollsm-—the sum total of all chemical reactions that pro

ceed in every single cell of the body twenty-four hours of each
day—is what keeps us all alive. Some thirty trillion cells are at

m
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= constantly, in each and every human body, twenty million

he human brain alone. In each cell, metabolism—the process
me foodstulls are synthesized into complex elements—is
put by enzymes, large proteins which are themselves syn-
by the cells. And it became clear to Dr. Dikkers that
glements were essential to the creation of these enzyvmes, to
act as CRIAlySts 10 bring aboul chemical changes by their mere
. withoutl undergoing change. It is a phenomenon for
sich science has no real explanation, but which clearly cannot
secur without both the enzymes and the elements taking in and
radiating eneTgy 10 ac hieve specific effects
Combinations of trace clements have been found, under cer-
tain conditions, (o acquire entirely new properties, very different
fromn those of individual elements acting singly. There is a noted
ffemction among trace elements, such as iron and copper, both
of shich are concerned with blood formation, In plants, tron and
magnestum are associated in chlorophyll formation
Without chiorophyll there would be no life an earth. the very
first green plants being the understood link between the energy
g the sun and life on the planet. Only green plants and certain
meToorganisms are able to absorb the sun's energy. store it. trans-
dorm i, and then transfer it to man (n the form of wheat, corn,
wegetables, and fruit. Uncooked and unprocessed food will sup-
Py enzymes directly to the blood. Some two-thousand different

[EEYmes, every one a protein. are synthesized by every cell from
‘aming ackds furnished by the blood, obtatned from ingested food,

best eaten raw,

Any heat over 118 degrees Fahrenheit destroys éenzymes, as
ﬂﬂﬁp&stcunzing. Many chemical substances—fluorine, chiorine,
Iedid, barbiturates, Benzedrine, amphetamines, nicotine, carbon
monoxide, nitrates, sulfur dioxide, DDT, and most other pest
Sides, herbicides, and chemical fertilizers—all tnhibit CNZIVITIE ac
tvities, as do water and alr polhutanis

The activities of EnEymes arce extremely susceptible to foods.
The mere presence of chemical additives in food may cause some
e elements to become unavallable. The same applies to cheml
Gl fertilizers in the soll They can cause trace elements to be
tome unavasiable to plants. Enzyme reactions are influenced by
a y of any functional nutrient

Dr, Rudoliph Abderhalden. Director of the Laboratory for Endo-

al and Enzymatic Diagnosis in Basel, Switzerland, and
h'ﬁl:m: of Biochemistry at Halle University In Germany, be
hu‘ﬂ: majority of all diseases may be enzymatic in origin. He
that metabolism Is synonvmous with enzyme acthvity, and
that disease is a disturbance in the harmonious pattern of en




lent on the presence

p vl @i recti i
I SVSLCII FCSLILE

|
15 imlnutrition; that all
that the synthests of all kr
natural mineral elements is the secret of the harmonious syn
getic function that forms the basis of healthy Bving matter. Aromit

of all proportion to slze. While the quantity of any one ele
ment mav be small and effective, compared (o another, no ele

ment ncuon

s alone, but only in conjunction with others equally

Hotdal glacial sediment in Hunza water

ically charged. which proved

| Flanagan, we wol

into Rollin's Azomite by sublecting It t
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il size when thelr activity prevenis

from settling out as molecules of thelr part b e
ther particular b L ilc
slement. Particles larges one micron are generally in an avatl
able condition ready for wediate use by plant. antmal. or by

man

To physicists, a plece of material can be subdivided into smaller

» 1 4
eCEs only so far before theses cannol be seen with the most [POW
grinl microscope. At a lurther stage a imit is postulated bevon
which particles cannot rin subcdh-is] witl i losing thets
chemical character: this | the molecule. The smallest par
ticle visible ] i scope Is still about one thousand times

Oraham in 1862
“By collo : . 1

ity crvstallize and have the vital function of diffusing readit

fiwough animal membranes, as opposed to amarphous or gelati

pous masses, which do not diffuse readily or at all through and

eneopathy. In which the smaller the

the effect. Copper 1s sald to be effective
in & concentration as low as one part per ten

gredd million, and cobalt is effective whe
hillion

B_'s' the laws of i'-t]'.-=|- 4. the amaller
larger is the area of surface exposed hy

£ube has a surface area of six s juare Inches; the same cube di
¥ided tnto elght cubelets will together have exactly twice tha
face area. By the time the cubelets or particles bec G

]

HGPL [elr cumulative sarface s enormously increas:
the larger the surface exposed, the larger the particle’'s potentia

0 be charged with e
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leristics also In : i wading our fields and destroving
$hinking it correct. Instead we are |
e gre paturally destroying our crops because we are not feeding the
crops their proper food. We are not giving the plants the natur
} 3 1 EIve Lhe 1 S8 10 the benefit the mi
W cnm—’,_.q_y’n_*-. of n
What he 1 by 1 waves of creation did not becoms
ig clear 1o us u met with the next PETSON O mr lis i
orous growing | o1 fiant ormlt Isl-turned-enton T
and will somehow have the sernse avoid it. He sald that whe:
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nite and sprea
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be plucked, “The tree,” he explalned, “was full of heavy metals

rine, lead, mercury, and Insecticides

the Azomite was spread, there
ree that wasn't free of the harmful effects of the heavy metals
Y] i oil

S0 amazed W

L

T q |I-. micals.”

he I these results, he repeated the ex

n s as slimple as

ment several times, His explan:

trace elements in the Aromite

“Microwaves [Tam 1




Chapter 18

Biomass CAN Do It

3 The rock dust is there, by the billions of
tons; the organic material is there In billlons of tons of garbag
and sludge; the U.S. population alone produces twelve thousand
pounds of excrement per second, while, in that same second
1.S. iivestock are producing another quarter milllon pounds; and
there are 2 hillion acres of unused or marginal land In the world
$2.5 million in the United States alone. What would It take to
stop using poisonous chemicals, stop burning lossil fuels, re
duce the danger of CO2 and feed a world population increasing
by the biilion®

The answer is not the fantasy of some crackpot dreamer, bu!
hard data spelied out by the U.S. Department of Agriculture's
vast Beltsville Research Facility, a multi-milllon dollar outfit spread
across miles of the Marviand landscape just north of Washing
ton, D.C.. designed, at taxpaver's expense, to improve the condl
tions of agriculture for the farmer

Not that this particular approach hasn't been put forward be
fore, time and again, over the past quarter century, by a series ol
experts writing in Charles Walters’ Acres US.A. It 1s only that
now the proposal comes from an official government agency. it
serious form. through the lucid writing of one of Its professionals
a tall, jovial Doctor of Botany and Taxonomy, James A Duke
expert in the study of hallucinogenic plants, whose office lnoks
gut across the greensward at the encrmous USDA Wbrary—a
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nstitution that fails to carry a single book by efther Steiner or
T

with just the acreage that now lies fallow, says Dr. Duke, we

be self-suifficient in energy and not have to burmn another

of fossil fuel. At the same time we could have a large sur-

of proteins from legumes and grains; and we could remedy

the nation’s appalling balance of payments by some 860 billion

All of this simply by planting our marginal soll, all 62.5 million
aeves of it, and imitating the American Indian method of tnter

cropping legumes such as alfalfa with cercals such as corn to

greate "energy farms” on sofl not presently explotted. Such farms
eoutld not oniy feed the nation, with a surplus. but produce abun

gant fucl rom crops. eliminating the need to import crude oll

from abroad. And all this without taking into account the 125
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Chapter 18

BioMmAss CAN Do It

Ihe rock dust is there, by the billons of
tons; the rn-,.mh material is there in billlons of tons of garbage
and sludge. the U.S. population alone praduces twelve thousans
pounds of excrement per second, while, In that same second,
U.5. ivestock are producing another quarter millon pounds; and
there are 2 billion acres of unused or marginal land tn the world,
62.5 million In the United States alone. What would it take to
stop using polsomous chemicals, stop burming fossil fuels, re
duce the danger of CO2 and feed a world population increasing
by the billion?

The answer Is not the fantasy of some crackpot dreamer, but
hard data spelled out by the U.S. Department of Agriculture's
vast Beltsville Research Faclllty, a mnl!l million dollar outfit spread
across miles of the Maryland landscape just north of Washing
ton, D.C., designed, at taxpayer's expense, to Improve the condl
tions of agriculture for the farmer

Not that this particular approach hasn't been put forward be
fore, time and again, over the past quarter century, by a sertes of
experts writing in Charles Walters' Acres U.S.A. It Is only that
now the proposal comes from an officlal government agency. in
serious form. through the lucid writing of one of its ['.'F{!l"‘i.‘i-‘r.'-r'l-l"-r
a tall, jovial Doctor of Botany and Taxonomy. James A. Duke,
cxpert in the study of hallucinogeni plants, whose affice In-:_-i-i_a
out across the greenswand at the enormous USDA library—an
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eatitution that falls to carry a single book by elther Steiner or

i
with just the acreage that now lies fallow, says Dr. Duke, we
be self-sufficient in energy and not have to burn another

of fossil fuel. At the same time we could have a large sur
#p[pmtﬂna from legumes and grains: and we could remedy
tion's appaliing balance of payments by some 860 billion
pfthm simply by planting our marginal soll, all 62.5 million
acres of it and imitating the American Indian method of inter
cropping legumes such as alfalfa with cereals such as comn to
greate “cnergy farms® on soil not presently explolted. Such farms
eonid not only feed the nation, with a surplus, but produce abun
gant fuel from crops, eliimdnating the need to iImport crusde oll
Som abroad And all this without taking into account the 125
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milllon acres presently devoted to hay and corm. 90 percent of
which is grown for livestock

To make auto fuel from fresh plant tissue 18 just as easy as
making it from the fossilized remains of plants and microorgan
isms. But plants have an enormous advantage: they are renew
ahile, yearly, and indefinitely. From fresh planits low-poilution fue]
is economically availlable for both gascline and diesel fisel. This
would greatly reduce the greenhouse effect by cutiing down on
the Industrial proliferation of CO2. At the same time it would
create a great mass of vegetation to absorb the present surplus,
further offsetting the greenhouse effect. Organic wastes from all
this bonanza would help rebuild a degraded soll.

Alfalfa, says Duke. grows well in the cool months, producing
enough vegetation to vield the energy equivalent of two to seven
barreis of oll per acre. Basing estiimates on average alfalfa yields
Duke concludes that we could get nearly a ton of edible leaf pro
tein per acre of alfalfa (and that's only one-seventh of what Harcld
Aungst was able to get using Sonic Bloom)

he trick,” sald Duke, "Is to intercrop a legume with a cereal
True, if you grow grain alone, you'll get more grain: and if you
grow legume alone you'll get more legume. But if you grow the
two together you'll get a greater blomass, and that {s what you're
after.”

Corn is one of the more productive plants. In a category known
as C-4, which photosynthesize best in the heat of summer. With
the ald of sunshine, its stalks and leaves produce the energy
equivalent of twenty barrels of oll per acre, plus another six bar-
rels from the grains if these are used for energy. To achieve this
output requires only two barrels of oll per acre, nearly one barrel
of which goes for nitrogen fertillzer, But alfalfa, like most legumes,
takes nitrogen from the atmosphere and puts it into the sofi at
the rate of about two hundred pounds per acre, comfortably com
pensating for the ane required barrel of ofl. Other highly fuel pro
ductive C-4 plants Include rice, sorghum, and the taller grasses,
such as those that Wes Jackson s improving al “the Land.”

The 55 million tons of protein derivable from the 62.5 million
acres now lying fallow would be about ten times what Americans
need for their diet. The residues remaining after protein extrac
tion would yield the vearly equivalent of 250 millton barrels of ofi
in the form of alcohol from the cellulose broken down to sugar
This alone could significantly cut oll imports from Persian Gulf
countries, and eliminate the need for patrolling dangerous wa-
LeYs.

Revitallzing Plelffer's dream, Duke suggests that. if we were to
fertilize with scwage sludpe, our 62.5 millon acres of corn and

fa
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aifalia could probably reduce tmparts by one million barrels of ofl
a day. from our present dally import of nearly seven million bar-

Already in 1579 Dan Carlson had submitted a proposal to the
mt of Energy offering with his Sonic Bloom to increase

the annual production of fuel dertvable from an acre of corn grain
alone (withoul the leaves or stalks) from a normal 250 gallons to
a bumper 650, and possibly achieve two crops In a year, which
wonaid comiortably raise the flow to over 1.000 gallons, renewable

But DOE, In the throes of nearly belng abarted by the newly
giected Ronald Reagan. never made an official assessment of this
sanguine proposal

¥et there still remains the patrimony of 125 miilion acres to
work with, presently used, or misused, to grow hay and comn for
iwesiock. Were these green acres to be made into “energy farms”
of appropriate combinations of legumes and cereals, we could
secording to Duke, after harvesting for local consumption and for
gxport of 100 million tons of legume protein, produce more corn
gereal than we have ever harvested before, and generate 3.5 bil
lion barrels of oll from the resldue

Ihis would take care of the country’s entire energy require
memis, And just as appealing are all the other benefits accrued
In becoming self-sufficlent via organic energy farms, we could,
says Duke, generate employment for the depressed farming, hous
ing, and automotive industries. More hands would be needed to
plant. cultivate, harvest, and process energy crops

small factories would be needed near the energy farms 1o con-
¥ert enetgy crops into renewable fuels like ethanol (grain aleo-
hel). methanol (wood aleohol), and methane gas, all of which gen-
erate less pollution than gasoline

Detroit, says Duke, could reverse its slump by manufacturing
fonverters needed to run our cars on renewable fuels. Decentral
ing the fuel production process, eliminating the transport of
fuel halfway around the world, would stimulate depressed local
seonomies while conserving energy in fuel transport. to say noth
Ing. adds Duke with a smile, of removing the ol producers’ fin
#2215 from our economic throat

By converting to organic renewable fuels, we would generate
fesearch and jobs for America rather than for OPEC. Price shifis
iﬂ'm"ﬂr‘ln; such a conversion might make it possible to fulfill the
g held dream of U.S. farmers of trading a bushel! of corn for a
barrel of oil

Alr in Los Angeles and Denver might once more be fit to breathe
And then there is the problem of water, becoming increasingly
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scarce in such states as Arizona. Current efforts to deal with oy,
energy problems call for massive use of western waters—wat,
that will be needed by farmers to grow their crops.

e organic energy farm, says Dule, will alleviate both prot
lems. Water removed during processing of crops for energy and
protein can be piped back to the fields. In addition, the butldup o
numus in dry western fields would help to hold the scanty rain
Another creative way of turning a disaster area to advantage is
Duke’s suggestion that strip miners convert the torn-up land tn
energy farms, interconnected by canals dug with thetr earth-goug
ing machinery. Stripped coal could then be barged out, and sew
age sludge barged in to fertilize and rehabilitate the land. Before
lang, says Duke, barges would be hauling renewable fuels to ur
ban centers and sludge back to the energy farms, bringing a know-
ing smlle to Pfelffer's ghost

Already In the 1960s Donald Despatn, a maverick economist
and industrial-relations counsel, had proposed a fundamentally
new industry to transform agriculture from only a source of food
supply to a supplier of industrial products, which would create 2
degree of agrarian prosperity never before experienced in America

“With agriculture entering a long depression.” he told audiences
in 1972, "and farmers getting the same prices thev got nearh
twenty years ago—wiidle paving prices three times higher—their
growing crops for power alcohol could pull them out of a slumg
and Into prosperity.”

Despain quoted a Dow Chemical Company executive, Willlam
5. Hale, as telling the U.S. Senate’s Subcommitiee on Agricul
ture: "Alcohol, which can be manufactured from any farm prod
uct contaning sugar crystals is the only outlet in mass form we
have for excess agricultural products,”

S0, why is It, if the fact has been known and proved for over
half a century that internal combustion engines can run on alco
hol as a sole fuel or on gasoline with an alcohol additive, either
substituting for gasoline or stretching it by 100 percent, that this
bonanza is not available to one and all?

In the 1830s Dr. Leo M. Christensen in a pamphlet, Power Al
cohiol and Farm Relief, dug deeply into the extensive scientific
literature on the use of ethyl alcohol as a cheap fuel for all com
bustion engines. All the Investigators agreed that from the stand
point of national econamic welfare, alcohol was the best fuel be
cause of its many established advantages plus the fact that It
could be produced within each country, whereas petroleum has
to be Imported.

Most attractive to farmers was the chance to distill thetr own
fuel on thelr own farms. or make larger amounts—as much as
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d gallons a day—in a community distiller, which could

‘:':E‘Eﬂ“ any crop containing sugar or starch.

f{tion of the ofl companies, savs Christensen, was orga
and brutal: they went about distributing to flling-station
sors across the nation cost-free mimeographed ::1.‘:.1:::1.'_1‘. to
ﬂ:w public into believing that alcohol was incflicient or dan-

The Petroleum Institute, with branches in every state,
went into action. i id in the nation’s capltal money gushed like
to lobby senators and congressmen Y. :
mtrepidly fighting for the “Farmer's Alcohol,” Charles Walters
Jr., carefully documented in a series of articles in Acres USA.,
ﬂ;: oynical attitude of the "Big Ofl" cartel members before, dur-
and since World War I, as they fought bitterly against the
distillation of grain, even grain so spoiled as to prevent its con-
on by humans, and even when survival of America and its
Allles was at stake in World War 11, Only on orders from FDR's "no
red-tape” Baruch Committee, did B-28 bombers eventually fly on
& mixture of high octane 100 proof alcohol. But right after the
war the government closed down its alcchol refineries. even though
v O.E Hilbert, Chief of the USDA's Bureaw of Agricultural and
Industrial Chemistry. reported. on the basis of extensive testing
that “farm alcohol makes low-octane fuel equal to regular gaso-
iine.” emphastzing that it could economically provide a vast mar
ket for surplus grains. To distill a billion bushels of surplus grain.
e said. cost only 830 milllon—a small amount compared to the
8200 million reguired to build increased storage facllities, “which
I no way solve the problem.”

While gratn was being stored in bins, elevators, vacani 1r1[5:
tents. ships, and even on the main streets of towns, each bushel
of graln containing better than 2 1/2 gallons of ethyl alcohol.
superior to premivm gasoline, the farmer was being subsidized
1o retire land from use.

The move to alcohol was even supported by Truman's Secre
&y of Agriculture, Charles F, Brannan; and a USDA expert told
e U.S. Senator there was no reason why all damaged grain
fould not be used for producing industrial alcohol. But. when
Dwight D, Eisenhower was elected in 1952—as doyen of the mili
iary-industrial establishment, the machinations of which he
warned against just before leaving office—a special commission
Was formed to look at American post-war agriculture. Blatantly
gnoring seventy-five years of alcohol experience in Russia. Po
lnd. Italy, France, and England. the commission concluded that
i had found “no encouragement for believing that, in the presemt
State of knowledge and under present economic conditions, the
use of industrial alcohol for motor fuel can be justified.” It was a
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specious statement predicated on oll being avallable at 4.6 cents
a barrel at Ras Tanura and other Saudi Arablan ofl refineries. a
infinitum. And whereas the commission used the excuse that al
cohol was not efficlent as a fuel, Walters pointed out that 1t 1
equivalent to gasoline in power, burns cleaner. produces lowe
cmissions, and causes no unusual engine wear. Cars in the In-
dianapolis 500 use 40 to 75 percent alcohol in their engines, and
the world's speedboat record was made with 100 percent alcoh
el

So perfidious are the petrochemical companies, now faced with
imminent depletion of thelr oil reserves, they are looking to con
trol the source of biomass as Is evident from the m;ml;m-].ar:cr. of
tarmers into debt and expropriation by foreclosure. A straw in
the windy politics of the nation’s capital was setzed by Vice-Prest
dent George Bush as he girded himself to carry the chemical ban
ner into the presidential race of 1988, In Chemical Marketing Re
porter of August 10, 1987, he was gquoted as touting ethanol a

methanol as a step toward “energy Independence, less smog in
cities, and more American jobs.”

Already in 1983 Duke was commissioned by the Northern Ag
ricultural Energy Center of the USDA in Peoria. lllinols, to pr-"-
pare an unbiased comparison of two hundred of the more prom
ising renewable energy species of plants. Included, along with
such common energy grasses as sugar cane and the all-too-fa
miliar oilseed. the peanut, were maore exotic specimens such as
the “petroleum plant” euphorbia, and the “gopher” plant, whose
milk, according to Nobel Laureate Melvin Calvin, can produce
fifty barrels of oll per acre per vear; or diesel trees like the huge
copaifera, which bleeds like a rubber tree to give fifty barrels of
diesel per acre per year: or the kerosene tree sindora. another
large tropical tree which s bled for its resin: and petroleum nuts
like pittosparum, a fast-growing troplcal legume tree prown for
firewood to burn for electricity: and the fast-growing fuel-wood
species like leucaena, the Philippine tree from whose fruit kero
sene is readily derived

In Hawall, says Duke, It Is economically feasible to produce
clectricity from leucaena. In the Philippines Pittosporum
resineferum bushes could satisfy the kerosene needs of every
Philippine family. Four percent of Panama planted to Leucaena
could satisfy Panama's energy requirements

And Duke points out that all of U.S. petroleum requirements
could be satisfled with the hydrocarbons dertved from planting
acreage the size of Arizona with euphorbla, commaonty known as
"spurge.” a shrubby plant with a bitter milky julce that survives
in and areas
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*Then there Is the family of oll palms, considered the third
{ the plant families imporiant 1o man afier legumes and
; They produce gquantities of oll, and can grow very well on
innal or even desertified. land. According to the Office of Tech
nological Assessment (1984), about two billion hectares of tropt-
cal jands are in various stages of degradation, a wasted potential
assel Technologically improving such degraded lands with sew
and planting energy trees would offer an organic sola
£ : A

gion that would lead to higher productivity of energy sources while

gexnporartly but vitally tying up CO2.

Tropical countries, especially humid countries, with few or no
feasil foels, bankrupt by high energy costs. and hungry for en
ey alternatives. musl, says Duke, look to what natural resources
{hey have at hand. For the Third Worid, he suggests a variety of

plls that could make many of those countries self-sufficient
. Much degraded land requires expensive frrigation and
fn fel. Much degraded land 1 I { t 1
on, but the nypa. a palm of southeast Asian man
desalinizati but il 1 pal | il i A
EIOVE SWRINDS, Erows evern where it I8 inmundated once or twice a
gday with saline tides. The nyvpa can ghve two to three times as
mich alcohol per heclare as can sugar cane; and the Philippines
aione have 400,000 hectares sultable for nypa production. Up
grading the OTA's two billlon degraded hectares to give twenty
five barrels of oll per hectare per vear. could, sald Duke, reading
from one of his serious papers, facetiously entitied "Reading Pahns
into the Future,” produce the required fuel to run the world.
“OPEC," he added with a smile, “might become an acromym for
Off Palm Exporting Countries.” Ofl palm trees, representing a
sianding biomass of about ten to one hundred metric tons per
hectare, would meanwhile tie up a lot of CO2 in previously un-
productive land that tled up very little,

The babasau tree [Orbignya barbosiana Burref) 1s reported by
OTA to yield more than a ton of frult per vear. During World War
I Hiquid fuels were dertved from the babassu; they burned easily
and cleanly in diesel engines. Residues were converted to coke
and charcoal. In Brazil nearly 100,000 people are presently em-
ployed on 15 milllon swampy hectlares described as “probably the
larpest vegetable ol industry in the world.” It is wholly dependent
on wild plants. developed from an indigenous cottage industry
Capable of further expansion. Of the fruit. 10 percent is kernel.
50 percent of which is ofl, indicating a yield of about forty kilo
Erams of oil per tree, or a barrel for every four trees. Ironically,
Brazil, a leader in developing alcohol from energy crops. produc-
ing a billion gallons of alcohol a vear. mostly from sugar cane, is
Obliged to import diesel fuel. Yet it is admirably sutted to produc
!!13. diesel from palms that have twice the energy content of sugar
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cane, and are easler to grow

Duke is convinced that the ofl palm (Elaels guineensis) iy
outyteld other varteties such as Aleurftes and Sapium to prodc,

ten to sixty barrels of all per hectare per year, renewable yeari),
Transesterified palm ofl Is an excellent substitute for diesel flae;
with a far lower polluting effect. '

Although the perennial palm produces nearly twice as miuch

energy as the sugar canc, which has to be replanted annualhy

and ten times as much as the soybean, it Is not a last min:-

solution, as it takes cight years to come to maximum fruttion
However, as Duke points out, off palms can spend the first tw,
vears Intercropped with sugar cane, the next two vears inter
cropped with cassava, and the next four to eight vears intercropped
with annuals ltke peanuts. sunflowers, or soybeans. And with
full oll palm production, there Is still a good vield from the nter
cropped legume
Authors Clement and Mora Urpl suggested tn 1984 that Bactric
gasipaes may yield four times as much frult as the date palm, o
11-30 metric tons per hectare, with up to 55 possible. Its oll vield
might be as high as those of ofl palms, with a more nutritious
residue. They speak of a yleld of from 35 to 105 barrels of oll per
hectare per year, renewable. Malaysia, presently at the forefront
of palm oll production, his twenty-four-hour pipelines relaying
palm oil from the intertor to the coast
To supply the whole world's requirements in fuel oil would take

two billion hectares of palm ofl. But If it were possible to double
the yield through biotechnology such as developed by Stetner,
Carison, and others, that acreage could be halved. By OTA fig
ures there are 4.8 billion hectares of land tn the tropics, of which
only 1.8 are in forest, leaving 3 billion to develop for energy plan
tations. To increase their potential, Duke suggests screening clone
ussue cultures for Increased tolerances to aluminum. cold.
drought. salt, and salt-water rrigation

Opting for a green world instead of a greenhouse, Duke paints
out that anywhere on the planet we can Increase the rate of pho
tosynthesis to sop up CO2 to make simpie and complex sugars
we can decrease the magnitude of the greenhouse effect. a solu
ton, simpler, cheaper, and more practical than some of the far
fetched and expenstve suggestions of worried climatologists.

A bectare of leucaena can fix 25 metric tons of CO2 per year, or
2.500 metric tons per square kilometer. up to maturity when they
slow down almost to a stop. Balick and Gershoff (1981) mention
another palm specles also found In Latin American swamplands,

Transesterilled is & chemiea! term for cone Ting an organic esier into ancther
Ta
el ONE

rsier of tha! same
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iand forests: Jessenia baua. 11 is a rich source of both
in oil. which could tie up plenty of CO2 in marginal swampy

I‘dl It should take only a million square kilometers or a 100

hectares of lencaena to soak up the 2.5 billion tons of

ut into the air each year. And if all the Leucaena were
| to give energy (instead of burning our fossil fuel) the

would be doubled. CO2 could be stopped in its tracks )
gut Duke warns that palms are presently an endangered 5p-:-l
shelr fragile family disappearing about as fast as the {'[IEF,F_‘.’;\.
e g they could help replace. He urges ('C_I{-"!:]'EF:JI:II! Liztlu;l

1 - 3 e ial, while thev &
analyze all palms for thelr economic potent .

m there's conservation. A good half of the energy this na-
uses—more fuel than is consumetd by two thirds of L'.n: world's
== sion——could be saved through conservation. \-.'1111'1_1_ alone
could decrease the U.S. contribution to the grﬂ-:-jhuus.c effect by
§0 percent, denting the world total by one 1II“|.l.n! e
Each North American consumes about 2,900 E..iiullﬂ!' of oil
t per year, or nearly 70 barrels per capita. 17 percent of
svhich Is spent on food, whereas the world mean is only about 11
barrels. Americans use much more energy to produce, process,
retall and prepare food than there Is energy in the food ;.-rudue'l&d.
And each year the average American coNsumes i!bf.'ll'lt as much
wood in the form of paper as people in the Third World use to
ir food. ;
m;,tkt:]::s. as much as 300 gallons of oil per acre to cultivate land
in America. Ninety percent of all grains, including corn, grown in
the United States goes to livestock to provide the animal prpte—.in
that Americans crave, or have been maneuvered into craving, A
meat-centered diet is the most resource-expensive of all diets. An
American steer eats twenty-one pounds of plant I]I’E!I‘._‘L’hl'l. {o pro
duce only one pound of protein in steak. A stunning 25 thousand
calories of energy are expended for every thousand lr:a_lr.ne-:-: of
beef protein produced, which only goes to putrefaction in the
human gut. If America were (0 take the presently unpaiata'r_wif;
step of going vegetarian, says Duke, all that grain could bf_‘:ﬂj rlt'
for energy production, resolving l?\:* energy crisis, and greatly
Aing the health and energy of humans
hng:.:?rg;.i'ﬁnﬁen'aunn. says Duke, does not require the nlft-'ﬂ.l-
ment of vital services: it merely requires the curtailment of waste.
Often a dollar invested in energy conservation makes more nﬂ,
energy available than a dollar invested in developing new tl‘.lffj._g}
resources. Thirty percent to 50 percent of the J:-prmung :nerg in
most existing buildings could be conserved. and 50 to 80 percent
could be saved in new bulldings
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Darvd . Kollgman

and feed the world. Grown In man-made ponds all across the
| world, especially in such vast spaces as the Sahara desert. the
metabolizing biomass could suck up vast quantities of CO2. No
plant, says Kollman, grows fast enough to create the biomass to
get us out of trouble,

To propagate blue-green algae all one needs is a pond, a pond
liner, more water, and rock-dust as a nutrient—all infinitely easier
cheaper, and more effective than any of the climatologists’ far
out suggestions. The water does not have to flow, but needs merely
be stirred so that the infusion of algae all get exposed to the sun
Proliferating, the algae draw in CO2 from the air, Harvested. says
Kollman, the algae are the world's best nutrient. sufficient with
their protein to save the lives of milllons of starving Africans and
Third World peoples. And if, for any reason. a batch goes bad, I
makes organic ferdlizer

Ancient organisms, algae resemble bacteria but have cell walls
and a far greater capacity to photosynthesize, making them the
most efficient chlorophyll- producing organism in existence. Mono-
cellular, each Individual s self-sufficlent. Having no circulatory
system as do plants, they are mostly microscopic, though some
grow into glant seaweeds, hundreds of feet long.

To Holiman, the blue-green, standing as it does at the very
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of the food chain, is more basic (o biological life than even
bacterium. For billons of years it has dwelt in every

e an of water and every inch of fertile sofl, transforming miner
drop .

. and sunlight into viable foods for bacterial. plant. and

.;'mal life. responsible directly for about B0 percent of the world's

~ A few years ago, Hollman came across a supply—almost inex

f blue-green algae in Klamath Lake in southern Or-
egon, near the quiet lumber town of Klamath Falls. The lake is
230 squarce miles in area, the only known accessible and unpol
futed source of such algae growing wild and in abundance. Ge-
ologists estimate that for the past ten thousand vears the lake
%ad had an annual procreation rate of 200 million pounds of
'.':, a rate that can persist indefinitely without disturbing the
fake's pristine and healthy ecology

Entirely surrounded by the beautiful Cascade Mountains, with
Mount Shasta in full view some fifty miles to the south, the secret
1o the lake's bonanza Hes is its location, a natural trap for the
nutrient makings of Mfe. Rain and snow that fall on four thou
sand square miles of rich volcanic soll of the Oregon Cascades,
wash into Klamath Lake millions of tons of nutrient topsoil. All
the required minerals are carried down from the glaciers, avall
@ble for hungry algae to turn, with their strong supply of chioro
phyll and with the power of the sun, into chelated organic mol-
ecules of super food—food to feed a starving planet.

To add to this nutrient supply, much of the algae has accumu-
fated through millennia into rich sediment, which now covers the
‘bottom of the lake to a depth of thirty-five feet. The top one inch
of this sediment alone, according to Kollman, could support a
massive algac bloom for sixty years to come without any new
ntrients entering the lake. And its waters are unpoliuted. Iin an
area devold of industry, town sewage, or the chemical toxins of
Agriculture, the rivers and streams that enter the lake are pure,
clean, and potable, with little recreational boating where algae
carpet the surface.

Kollman came to his discovery by a circultous route. A teacher
and administrator with a masters in Science Education from
Harvard, he was trained in ltaly in the Montessori method. Over
& twelve-year span of teaching voung children he noticed a steady
ncrease in problems normally classtfied as “leaming disabilities,”
Problems he soon recognized as being assoctated with the dimin
ishing guality of the children’s diel. Under-nourished or poorly
Bourished children were not capable of absorbing information,
and therefore. of learning

We came upon Kollman in a Los Angeles suburb in the house
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t ane of his supporters, jusl as he was beginning his campaign
i of for President of the United States on an ecological plat

Tall, balding. quict-spoken, in his fifties, with a deeply lined
face that easily breaks into a pleasing smile, Kollman explained:

gnew that concentration was the first requirement for learning,
that it was getting more and more difficult for children to do

so. H1 wanted to be successful in the classroom. something had
10 be done 10 help the children's diets. An extensive computer
through existing lerature revealed that micro-algae were

peing used in Japan and other Far Eastern countries for the
on of poor educational performance in schoolchildren.”

“in 1976 Kollman and an assoclate became the first researchers
#n the United States (o systematically grow and experiment with
and chilorella. forms of green algae now widely mar

Eeted. But Hollman wasn't satisfied: he didn't like the idea of
‘Baving to grow the algae artificlally in man-made ponds: and the

geilnlose cell wall of chlorella made It difficult to assimilate. The
discovery of algae growing wild in one of the world’s richest natu-
g8l "nutrient traps.” completely free of artificlal influences, an-

swered for him both problems: the Aphantzomenon's cell wall was
foumnd to be composed of a substance nearly identical to glycogen.,

Smaking the algae 95 percent assimilable by humans. And the
“sigae contain all the trace elements essential to animal and man.

To get the blue-green distributed even more widely, a system
was devised for harvesting the crop during the summer, then
frecee-drying it to protect the beneficial enzymes and heat-senst-

Hve vitamins, guaranteeing both the algae’s nutritional value and

the lake's ecological integrity, The result is a 100 percent plant
Substance, 69 percent protein, with all the trace elements in a
tolioldal state, readily assimilable, the highest source, according
10 Kollman, of natural vegetable protein and chlorophyll in the
world, containing all the essential amino acids in perfect bal
ance, almost exactly as in the human body,

AS a food he says it has no peer: one gram of blue-green algas
has tesied out as containing about 1,400 micrograms of beta caro
tene. To obiain that much betacarotene one would have to con
Sume 14 prams of ver, 70 grams of carrot. 14 eggs, or 5 quarts of
Inilk. It is also a rich source of neuro-peptides, quickly absorbed
0 nourish both the nervous sysiem and the brain.

Al dinner with Eddie Albert, of Green Acres fame. also a de-
¥oied supporter of organic farming and an authentic ecological
f&vival, Kollman expanded on his program: “The first order of

is to get the people of this country healthy. That means
up our agriculture, and restoring health to the soil. If we
don't act now to clean up the environment. we may lose forever
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the opportunity to do so. We are close to the upper limits
reversibliity. And the United Siates s the only country with t}

power and the influence to lead the world Into a massive enviro

mental and economice cleanup. So far, we've left it to the “"ExXDirts e
A . l : pEER iy Chapter 19
and you can see the mess they've made. They've left us 375.04
toxic waste sites to be cleaned up In the USA alone.”
*To FDR's Four Freedoms we must add the freedom to hs

clean water, vital food, and the right to pass on

PURIFIED WITH FIRE

the Soviets to some action, belated, and far fro
In the rest of Europe, alarm at the fallout consequences momen
tarily took people’s minds, confused and helpless, off the prob
lem of thedr dying trees

Not 50 In America, where the plague was spreading. Satellite
photos—taken five hundred miles above the earth—revealed pan
oramic shots of mountains dotied with dead and dving trees. These
were supplemented by earth-based closeups of yellowing needies
and lifeless branches, To struggle with the problem, an interna
tenal five-day conference was convened at the end of October,
18987, on the shores of Lake ( in the threatened Green

Mountain Staie’s city of Burlingion. Formally entitled =1 El
iects of Atmospheric Pollution on Spruce and Fir Trees the

Eastern United States and the Federal Re public ol Germany,” the
tonference brought together a large number of forest -
angd other scientists from both countries who were studyving t
Bealth of trees from space, or

808, and evervihing else In between

The general consensus admitted. as it had for nearly a decad

that am
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It took Dr. Viktor Kovda_ director of the U S.5 R. Academy of

Sciences’ Institute of Soll Science, to turn attention away from
what he considered more than an ample discussion of the '1:1.11u'-3
trial pollution of the atmosphere to a ;;:-nrrnlmih' more Lm‘_mr_t,ah‘!e
problem: the introduction of heaith-threatening heavy metals
such as lead, mercury, cadmium. aluminum, arsenic. and s:.-l;
|:_1lum into the soil, and thence into the food chaln. a .lmc- ot h

feared might be trreversible, e = B

But a surprise was in the air. As if in answer to some universal
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B there came a message from the subcontinent of India,
W by a Hindu Yogi. that the process was not irreversible.
Mmﬂmm could be done to fight the planet’s polluting plague
in Balthnore, all the way from a small railroad town south
tta, he claimed to have been specially sent by higher au
ihority with a surefire method for cleaning up the atmosphere,
health to foresis, and bringing back to their verdant

gronds flocks of happily singing birds.

The message, he sald. was from a vencrable sage responsible
for reintroducing to this planet the ancient purifying wisdom of
the Vedas, Parma Sadguru Shree Gajanan Mahara], sald to be a

Avatar—or "ascended master,” who needs not return for
gnother life to this wen of pollution, but does so for some higher
\deal—come to preside over the destruction of pollution on our

. Kalid being pollution.

His messenger, a young Yog! named Vasant V. Paranjpe, born
in the old British stronghold of Poona. southeast of Bombay, hav
ing rid himseld, in the manner of the Gautama. of all his posses
sions, arrived In New York in 1972 without a penny. In the greai
ity Vasant walked the streets until people spontaneously offered
Sim a visa, a green card, money, whatever he might need to set
himself up. Declining all favors, he insisted he had a mission 10
perform and that destiny would guide him. It did. first to Johm
Hopkins, then to Washington. D.C.. where the rector of St
Stephen's Episcopal Church, Father William A. Wendt, the first
priest to promote the ordination of women, took Vasant under his
protection and helped him get started with his mission. He was to
spread the ancient science of Agnihotra with methods every bit
@8 astonishing as those of Steiner’s “spiritual science.”

Again the key ingredient tums out to be cow dung, raising the
guestion of whether the Hindus may not all along have had some
togent and highly benefictal reason for tending their cattle as
they do. allowing them to wander unmolested through country
lane and city street

This ttme the dried dung is placed in an inverted copper pyra-
mid, the size of a monk’'s begging bowl, stepped like a ziggurat.
along with a spoonful of ghee, a handful of rice, and a pinch of
redolent sandalwood. This strange assortment is set ablaze—to
the accompantment of a mantra chanted in Sanskrit—as curling
peari-gray smoke rises from lapping red-and-blue flames to pu
Iﬂir. or so its devolees claim. the surrounding atmosphere, mi
TMaculously increasing the guantity and quality of frults and veg
Etables grown in the area. Agnd in Sanskrit means “fire.” and hotra
“the act of purification.”

In a building on & farm on the outskirts of Baltimore the flrst
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devatees In this country of the exotic practice have kept an
Agnihotra fire alive for years, During all that time a dedicated
score of individuals have taken turns reciting an uninterrupted
mantra, around the clock, day and night. summer and winter. Tn
satisfy our own curiosity we traveled to Baltimore, and at dawn of
what was to become a bright sunny day in May of 1987, sat cross
legged In a small butlding on a hillside just beyvond the beltway,
barely fifty feet from where the uninterrupted mantra was being
dutifully but cheerfully recited by its chain-firing devotees. We
were to witness a private Agnihotra ceremony performed by o
man with Middle Eastern features and a thick black mustache
who sat in a yoga position facing an inverted copper pyramid
Beside him stood a gallon jar that must have once held mayon-
nalse, now half full of translucent ghee, a round biscuit tin filled
with dried cow dung, and a tall tea box containing special basmati
rice. With these unlikely ingredients, the vogl prepared his fire in
the pyramid, breaking up the cow dung. pouring on the ghee
and scattering In the rice. As blue-red flames danced up from the
opalescent copper, and pale gray smoke rose toward the black-
ened celling, he intoned a Sanskrit mantra by means of which he
hoped to inject into the atmosphere sufficient nutrients and fra-
grance to stimulate plants and neighbors to grow happily together.

In the trees outside, a flock of birds was already warbling a
cheerful morning chorus. According to our guide, Noni Ford, a
voung acolyte with prettily beaded hair, the fire must be it pre-
cisely at sunrise and sunset when certain energies rise out of the
earth with a quintessential sound audible to developed senses.
To establish the exact moment of both dawn and dusk, anywhere
In this country, the devotees have computerized the location of
every tiny hamlet In the United States. and can produce a com
puter printout at a moment’'s notice,

Later, in the main house, the ovmer of the farm, John T. Brown,
a jovial fellow of forty, father of two teenagers just an thelr way to
schoal, explained how he had gotten into Agnihotra after years as
a member of a group that follows the teachings of the famous
Indian yogl, Paramahansa Yogananda, whose autoblography is a
classic in the genre.

Our main objective, sald Brown, was not to create any formal
organization. "People stmply began to show up. out of the biue,
and the message spread by word of mouth. There was no public
ity. no proselytiring. Vasant's message was simple enough: Be
happy! Be happy here and now. And practice Agnihotra to clean
up the planet.”

Brown smiled as Iif indeed he were a happy man. convinced
that a solution to the toxins had been found. Then he elaborated:
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Want V. Pemnje. the Hindu Bratunin messenger ron Hisdo sege. Parma Sadgurn

ﬁ'n,- Safanen Mahoaraj, perforeog the Agniholra clesnstng coremonmy in our West
Wi kitcher;. He is burning cow dung, ghee, rice, and balsam wood in an ioverted

fepper dggumn!. [Phiste by Dorts Presley)

"Gradually the practice spread throughout the Baltimore area
untll now there are hundreds of families involved in the regular

‘burning of dung, rice and ghee in copper pots, To spread the

message, Vasant has traveled during the last few years all over
the country, and all through South America, Asia, Europe, and
Alfrica. Practitioners of Agnihotra are everywhere, especially in

“Such unpleasant and far-flung former dictatorships as Chile and
Poland. In one place in the Andes, Cochiguas, in the Elgqul Valley

of Chile, an Agnihotra fire was started elght years ago by a little
0ld woman under a thatched roof beside an ancient pre-Inca wall.
Now hundreds of people congregate there dafly, thanks to the
Enormous success local farmers have had ralsing their crops with
Agnthotra ash, or ‘mtracle-dust’ as they've come to call 1"

Nond Ford showed us out into the garden. “You should see our
o and potatoes. Thetr color and taste are remarkabile, Lasi
¥ear we had raspberries right up into the frost. And, despite the
Grought and the freezes, we had wonderful pears, appies. and
Peaches.”

“Just smell that atr!” said Brown. “Last vear we tried to get




.:_,_ b a2

148 Secrels of the Soil
government people to come out and test it, But they satd: "If vy,
air is bad we will come. If your air is good, why should we bothers—

Brown explained that up until the previous vear he had hag a
business with about a score of employees, whom he could feeq
from the three acres of land they cultivate. He pointed to some
trays of what looked like cow dung drying in the sun. "We soaj
our sceds in cow’s urine for two hours, then coat them with cow
dung and lay them out to dry. Then we plant them in rows In the
ground with Agnihotra ash and say a mantra. The ash seems i
stabilize the amount of nitrogen and potassium In the soll. And 5
chemist in Colorado who works for the U.S. government has found
from repeated soll tests that the ash greatly increases the solubil-
ity of phosphorus.” '

=

Brown described the Vedic technique of Vajnya. a process of

purification of the atmosphere through the agency of fire. Vajnva
is tuned to rhythms of nature, to radiational effects, and to astro

nomical combinations. *Vajnva,” sald Brown, “Injects nutrients
into the atmosphere and neutralizes thelr effect at a subtle leve!

Nothing is destroyed, only changed. A powerful change takes place
In universal prana—the life energy that pulsates through us and
connects us with the cosmos—creating a healing effect on body
and mind. It also leads to a better absorption of the sun’s rays by
the water resources of the planet. Fire produces out of a normal
state of matter an ideal state. which allows energy transforma

tion at a different level. Bursts of energy emanate from the
Agnihotra copper pyramid, depending on the phase of the moon
and the posltion of the earth In relation to the sun.”

As we looked In through the door of the small unprepossessing
cinderblock bullding tn which the uninterrupted mantra was be-
ing sounded, Brown elaborated: “Clairvovants say a strange phe
nomenon occurs when plants are grown In an Agnthotra atmo-
sphere. An aura-type fleld of energy 1s generated from the plant
and persists around it while the ceremony Is being performed in
its praximity, This enables the plant to maintaln maxdmum growth
and yield levels. If you breathe In that smolke, it quickly guz-ﬁinm
the bloodstream via the lungs and has an excellent effect on the
circulatory system.”

The main object of the exercise, according to Brown, is to heal
and improve the land rather than pollute and destroy it with chemt
cal poisons and thoughtless farming practices. "We grow supe
rior crops without the use of chemical fertilizers, pesticides, or

herbicides. By spreading Agnihotra ash over the soll before tilling
we make the seeds more disease and pest resistant. Under pol-
luted conditions, elements of the carth begin to change. Agnihotra
is a process whereby the molecular components are reconstructed.
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t it unknown elements begin moving into the intersphers,
off a chain reaction of disasters. Soll in many places be-
mb]e io support plants, Trees die for unknown reasons,

w disappear. not because they are cut: they are choked to

due to the lack of nutritional content in air and soil. Clouds
many parts of the world are seeded with hydrocarbons and
# mxlm Barium and cadmium become catalysts and cause
a change in the genetic structure of man. Fissures in the atmo-
gause scepage of radiation, A change in the nuclear struc-
ture in plants due (o pollution makes it impossible for humans to
sxtract nuirients necessary to survive, unless plants are grown
o an Agnihotra atmosphere. Plants are starving, and the nutri-
tional value of edible plants decreases, as does the medicinal po-
fency of plants. The amount of chiorophyll the plant is able to
, is impeded by the concentration of pollution In indus-
‘Eﬁl greas. Discased soil transmits cancer to domestic animals,
g y pigs. The meat humans consume will be dangerous (o
gat. All forms of red-blooded animals used for food are beginning
10 Cause cancer on a very large scale.”
At which paint the "messenger” himself made his appearance,

“aguiet. peaceiul man, with powerful dark eyes, the gray beard of

gprophet. and the mellifluous tones of the subcontinent. He said
Be had just returned from the Erzgebirge mountains in Saxony at
ihe Czech-East German border, where he had recommended build-
ing platforms in the devastated forest on which to practice
Agnihotra to encourage newly planted trees. We had caught him,

he said with a smile, on his way to Chile and then Bolivia, where
he was invited to start some Homa farms. Homa, he explained,
Was Sanskrit for the ancient science of growing plants based on
‘the rthythms of nature—sunrise, full moon, no moon, eguinox,

Inhtl{'t ete., all with a pyramid of fire. In Germany, he added,

several thousand families were practicing Agnihotra, but the fed

eral authorities had taken issue with the ashes being used me-

dictnally: so he had moved on to Poland, where the ash was
grceted, as in Chile, as a miracle performer.

Vasant sald the Soviet government had put pressure on scien-
iists and the medical profession to find some solution to the prob-
iem of radiation. But although more people near Chernobyl con-
tinued to get sores on their bodies, the Soviets would not use the
Agnihotra dust, waiting for its effects to be proven by sclence. “A
Pity.” said Vasant, "It can do no harm. After all it is nothing but
Eow manure, ghee, and rice. Why not give the poor people a
Chance?

With a grave expresslon he warned that children in Europe will
Siar{ to get cancer. the first symptoms being diarrhea, actually a
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dehydration of the bowels. And he was afraid that people in th,
United States living near radioactive sources would be devel: ;
ing sores. He warned that pollution leads to hybridization of ir,
sects, which become Immune to Insecticides, and that in a shon
time we may be hearing of glant man-eating ants being added 1.
the problems of South Africa :

That his prophecies may not be as farfetched as they soung
was indicated by his foretelling several months before dead ang
dving dolphins surfaced along the "ul.m'll Coast and seals were
found mysteriously dying in the North Sea off Britain, that i.!,".;-.-_-
shoals of fish would be dying as a result of pollution in the oceans

Vasant explained that in the language of the Vedas when pollu:
ton goes beyond a certain limit there comes a change In the
nuciear structure of plants, and they become unfit for human
digestion. He considers Agnthotra the onlv solution, and it is his
hope that chains of Agnihotra centers will spread around the
United States and then around the globe. He claims it will eve
help solve the problem of the ozone hole developing over Antarc
tica, a potentially serious danger to the planet

“The United States.” sald Vasant, “is a blessed country, and i
is the divine will that from this country the whale pin.ru‘.t should
be saved. But we need in each state a place where we can show
how Agnithotra works, and where clean produce can be grown
abundantly in a small area, which becomes a place of healing
with just the use of a single simple mantra. When we hear of
anyaone interested (n practicing Agnihotra we consider it our dun
to go to them, at our own expense, and teach them how to do it
Thetr only investment, apart from a little cow manure, some ghee
(easlly made from butter), and some basmati rice, is a copper
pyvramid, which costs a mere 810—a small investment to help
clean up the planet, and at the same time grow luscious, heatlh_:~
crops. It has been easler for us to start with organic farmers: they
are more open, and they have already taken the first step by get
ting rid of pollutants on their land. Even if vou pet only the same
vield, we tell the others, you don't have to spend money on fertil
zers, pesticides, and herbicides. Your land and water are safe
And the taste, texture, and quality of your produce will be su
perb.”

Asked what he considered to be the formative force tn Agnihotra,
Vasant replied without a moment's hesitation: “Sound. If vou test
Agnihotra with an oscilloscope, you will hear a spectal sound com-

ing from the fire. It is a sound that heals. All the other physical
things are there, nutrients, vitamins, minerals: but the key is the
sound. If you are subtle enough. vou can detect it. Fire produces

sound, but it also reacts to sound. If you sing special vibrations
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#ﬂ the fire burns In the pyramid there 18 a resonance effect.

4 sclence states that it invigorates the cells of plants and
helps the reproductive cycle. Resonance plays a vital part in na
We have to consider a healing molecular spectrum far be
’:‘,d the Infrared, indeed beyond the whole electromagnetic spec-

As & parting shot, Vasant recommended to us the use of

tra as a means of ridding one’s property of pests. Present

as with a couple of complimentary copper pyramids. he en

us to help clear the pollution in our respective areas, and

at the same time rid oursehves of unwanted mice or roaches in
the cellar

=hist sprinkle Agnihotra dust wherever you see an tnfestation.”
he said with a smile as benign as It was clearly heartfelt, “and

1 be surprised how quickly It clears up. It doesn't kill the
It simply drives them off.”

Aswe drove off, discussing these strange events, we were struck
By the number of similarities between Sieiner's “Spiritual Sci
gnce” and the practices of the devotees of Agnthotra, including
their common use of cow dung and their similar remedy for in
sects.

From Europe we received reports of groups of sclentists in
Bovin]. Yugoslavia, experimenting to establish just what Agnthotra
goes. and how. Their interest had been aroused by the discovery
that after they had burned the required ingredients in the copper
peramid thelr instruments fatled to pick up radicactivity in the
Inmediaie area. an anomaly since the Chernobyl disaster, which
Bradiated, along with large parts of Europe, even their small
Adriatic seaport on the Istrian peninsula in the province of Croatia
1he Yugoslavs also learned that groups of subcontinent Indians
H¥ing within the borderlands of the Soviet Union who used dried
oW dung to seal thelr huts had rematned unaffected by the ra-
gioactive contamination. Intrigued by these mysterious develop-
ments, the Soviets had invited one of the Yugoslav sclentistis, Mato
Mndric. a blochemist, to visit the Soviet Union to demonstrate
the method of Agnihotra in the hope that it could be of value to its
Citlzens,

To check out this curious data. and the amazing parallel be-
fween Homa farming and Steiner's biodynamic farming, we trav-
gled to Rovinj. the former Hallan town of Rovigno, a charming
Adiriatic seaside community with whitewashed tile-roofed houses
Bunched together on a tiny oval peninsula jutting from the Istriz
Eoast, surmounted by a tall white steeple. its cypresses and ole
anders reminiscent of the Monterey peninsula of Caltfornia

Mato Modric. a siocky welterwelght in his late fifttes. with :
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broad, strong face and piercing eves, an expert in electromag.
netic flelds, dowsing. and geopathogenic zanes, lives with his wif,
Maria, a petite dark woman welghing only ninety pounds, in 5
small duplex overlooking the harbor.

Over a supper of gnocchi and roast chicken thighs., Modri;
who speaks English remarkably well, and German and Italiay
fluently. says he became involved In the Agnthotra phenomenon
through his interest in pyramid energy, or “waves from shapes
along with such allied subjects as what the French call radiathesic
Trained in physics, he was particularily curfous about the role of
the special vessel made of copper (or gold) and its specific Higgurat
shape, a form related to the born antennas used In high frequenc
transmissions, What high frequency, he wondered, might be be
ing amplified and broadecast by such an antenna to affect the
human aura, its nadis, chakras, or its kundalint? That the ash
could produce disinfectant. anticoagulant, and tissue-contract
ing effects on living matter he said was well established. And he
sald he belleved Vasant when he clatmed the ash had pesticidal
and funglcidal properties and that it might ultimately solve the
problem of mineral deficiencies, It remained to be established
what trace elements were in the ash, research into which was
going on In such disparate places as the former Yugoslavia, Ger-
many, and New Mexico.

Modric explained that he believed he was dealing with a com-
plex that could potentially affect the whole environment. coun
tering the toxins of modern technology developed over the last
century by the industrial revolution, and that the process might
have enormous implications for our very existence.

He added that he belleves that Agnthotra ceremonies performed
at various specifically spaced points on earth, if done exactly at
sunrise and sunset, could affect an energy assoclated with the
carth, one such as described by both Stelner and Reich, the en-
hancement of which would have a healing effect on the environ-
ment. difflcult as it might be o understand or prove in terms of
modern science,

He explained that in his conception the Agnihotra ceremony
was energetically quite complex, involving at least three energetic
aspects, or field phenomena, having to do with the fire and the
ash, with radiation of an undefined nature. and with ESP. or
psychism. He sald that a lot of research was needed to lift the
subject from the purely speculative, there being at play biophysi-
cal and biochemical interactions, and that much time and maoney
for research might be required. “We believe we can establish the
fact of an electromagnetic radiation during the ceremony,” he
elaborated. "But we are in an area beyond what conventional sci-
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ra rational, into an area of informational transfer
{ntermolecular and interatomic processes mediated 'L:rv_
et photons. It is logical to conclude that some kind of
mechanismn is being activated which can be translated
meaning linked to concrete information systems UL:'::I.
yet unknown, but connected 1o systems of resonance. 'We
2 @an area where il is not casy to prove anything A lot of wlnrk
ibe necessary, and it will depend upon the cooperation of very

i ]ﬁmkﬁ reminded us of Lily Kolisko, working for thirty
:-‘I # almost alone, 1o reveal some of nature’s secrets in The Agrt-
Wture of Tomorrow, most of which were ignored for years.
‘But Communist Yugoslavia, in which nowhere could a Xerox
Sew be made of anything unless it was first inspected and ap-
eved with an official stamp, was not conducive to the required
Though the Serbs are remarkable people, with no faisec
slitesse, tough guerrilla fighters who held down thirty-five to
ity Nazi divisions throughout the war—thereby contributing to
safety of Moscow from Hitler's Barbarossa attack—they now
b not even have enough money for the upkeep of their existing
Sildings. Belgrade is dilapidated. with a foul-smelling yellow-
smog hanging like a shroud over the city, the result of burn-
g soft lignite coals and other poliutants. As Modric h‘ﬂ:utn‘ltﬂ.
$he country cries out for an Agnihotra cleansing. Potentially one
5f the richest countries in Eastern Europe, it is being ruined, so
we were told, by the dogmatism of Marx's heritage, wﬂ]‘f what
S amounts 1o a strategy of terror practiced by the “leaders” of its
j Ag;npf:i.f:':- people were marvelous, incredibly cheerful and hD‘tﬁl‘;
" pitable despite thetr gloomy political and economic pmupem.s.. wi R
" food and gasoline prices doubling as we arrived, the namelﬁ.m
'any move restricted by the inane regulations of a deliberately ty-
Y rannical big brother. Agnihotra they said, laughing, :chmntﬁ, g:z
" Yugoslavs. might be their only hope for rlmn,ﬁum nmhnn"sa.ld
" environmental atmosphere, but the political. Vasant, they -
:'hm seen in Poland a “different nation”, prophesying for it a re-
: cant future.
mﬁ:?:gﬁ:dunagmm = E?Pﬂsmd Lech’s wife, Helena, “the effect of the
I Agnihotra ceremony. Even in a tightly shut room., with no win-
dows open, or air circulating, the air during and after the cer
r hec s fresh and pure.”
mﬁ%&:ﬁ?&mhuua waspbmught to Poland by 'n':mag in 3;;1
when he attended a symposium on psychotronics organized Dy
Lech. But to the Stefanskis, Agnthotra has come mostly through
their twenty-four-year-old-daughter, Bogna, who studied the prac
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tice in India, along with Sanskrit. Hindl. and Bengall. living
the Agnihotra center in Shivapurl, and taking long hikes
Himalayas nearly all the way to the Chinese border

Bogna said it was hard to say how many people in Poland we
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for sure, but that mos Ehﬂiﬂrr -

Mony, ses I;'!'.II. thoL s

amily, privately. She said there was no conf]

Church because Agnihotra s not a religl
anvone of anv religion can periorm it A lot was being pra

ed in the Gdansk area, near the Baltic Sea, s0 "dead™ h
polludg t s no longer possible to swim In Iis once Sparki

e s e sl was xcllentas s remedy e cus i MJJNING IN TO NATURE

and a natural medicine when taken internadly especiail
Lortr her dmg
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1 SCIl 5 [ESEATT 3
ol ""'.E'-..;.'.E itlon I the e it g
12 out that its 31} ”1_._._
helatingly attract and gra
is purified by being fho«
idded, as they settle on the ground
nd i they cam tani
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eaves and . | 81 i
nutrient. Physically. because of the i miee was every bit as exotic as thal ol 5
smoke would be electrically charged the £3tch a falrly young mouse, sald Stelner s
metaphysical properties of Agnihotra sm I the sipn of Scorplo, skin i, and bum the skin MOLse

admitted they there, he merely ralsed an evebrow, prom must be a field mouse if you wish to aflect a field, and the moon’s
ising to pursue the matter further influence must be supporied by thal of Venus, because the anl
mal k!.ll';‘:[i-.‘m.:_ ALK -'-:'15;::'._'. i .I.'.||Ii'-i'll'-='r‘|.'ll|li il sClence, CONSETves
the moon influence even when it 1s not full moon. In Stelner's
worcls: “The animal carries the force of the full moon within it,
tonserves it and so ema
thine
His Instructions are to carcfully collect the ash and other con
Stilisents thai remain from the burming. “Take this pepper and
Shrinide It over vour fields at the high junction of Venus and Scor
PID. Thereafter the mice will avold the i
destroyed by fir
the reproc
10 be rid of nematodes, Stelner recommended burning the whole

ipates {tsell from the limitations of

ds because




akin. This be done when the
if Taurs, or precisely opposite the constells
1 ‘.f'n:m has to be when one prepares the mouse-sk

ofnnected wit

In effect. savs Steiner, the insec

¢s that evolve when

Aries, and Gemind

Julte feehly

MCID WO COn

.:'i.l:, SC 'CRIONS

Aquarius, It Is while passing through

ut the forces which reiate t 1 insect world, If

thiiis PITREIC VOur Insect ;‘-f:-i_'rf}', ONCe agdsin vowu Can 5 read [
over the beet flelds and the nematodes will by and by grow faint
a falntness you will certainly find very effective after the fourth
year. By that time the nematode can r:r'- longer live. It shuns e 1
it has to live It In earth thus peppered.”

Kolisko explains that the ash of the burnt insect radiates into
the s ':a:u!.-:u: soll, and that the insect does not like to live in

whence there streams out the counter force to its own

power of reproduction.”

Insects attack only weak am
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DeCcoIme a trism oward, Albrecht
Walters, and a whaol 5. Une would ke

the Informatic
how they know just where t O Ar hen, which plan
and which is well

Now. thanks to the ef
understanding of the mysteries of radio antennas and of Infrare

r-;" in eritomologist with a specia

|
|
i
radiation, what once appeared as necromancy can be 'Z'."-:I."tl'f'.'j i
science

In the course of a lifetime of investigating the habits and habi
tats of insects, Dr. Phillip S, Callahan, professor of entomology at
the University of Florida in Gainesville, and a senlor entomologis
with the USDA, has discovered that insects are well aware of what
goes on around them because they communicate on the infrared
band aof the electror

caie with radar. microwas e, Or radip, using a8 varnety of antennas.
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nighly sensitive Instruments
gan electronically smell out
Ciwerselv, by the same infr:
death

Maost mysierious of the known electromagnetic wavelengths
the infrared, only discovered in 1865 by the English astronome:
air William Herschel, have remained unfathomable antil VELY I'e
cently: there was no instrument with which to tune to them. A
mite longer than the longest ravs of Ught visible to humans, they
cover all of seventeen octaves, sixteen more than visible Ught, a
i&Ta of some two million fre quencies, largely incognita

l'h'l":-.{ hel happened on them when he placed the mercury-filled
bulb of a thermometer a gainst a colored prism, and was aston
shed to find that ..I'..' migh vellow was brightest, red was hottest
His astonishment increased when .!"--"_‘]""EJ':]‘“ thennmometer past

¥ I |
the visihie red to an i!'.'.':m’.'-i*. ced
nothing his eves could ses in
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even higher temperature: and the emitted rays, called by Hersct
“Invisible Hght.” came, after more than a gquarter century of «
troversy. to be called infrared radiatio

Many of the properties in this band are still so Inaccessible

Pat Flanagan was to find in the case of Paul Dobler's expertments

in which radiation was emitied from agitated water—Iit came

be called the X-Dand. Yel this all-pervasive band ol frequencies

the one most linked to life. Within its ambit, life bubbles up as if
i

ife does not require visible light, only Infrared

irom a spring

whiich accounts for creatures In caves and the sea's abyss thai

have never seen the lght -JI day
the outskirts of the town of Wichita, we came across Phil
Callahan In a setting as exotic as it was unlikely. From the fla
geometrically sectioned praire land of Kansas there rose before
us the Great Pyramid of Glza, in replica, as sparkling white as ths
riginal must have appeared several thousand years ago. Besid
it, like an excrescence on a lunar Landse .1;1: elght geodetic domes
of the Buckminster Fuller design burgeoned from a man-mad
knaoll,

This strange complex. a center for holistic medicine and

.

iT
A
0]

unded by Olive W, Garvey, widow of oll-and-wheat m

itrist Dr. Hugh

. Sixty by sixty feet

the base, and thirty-nine feet high. devoic

ing. or mechanical equipment above the floor level, 18 used, sow
were Informed, for low-energy research. such as the body’s emis
slon of magnetic pulses

In an adjoining geodesic dome, Phil Callahan, also an expert
on pyramids and obellsks, had set up a laboratory to monitor the
Infrared spectrum by mearns of a highly sophisticated Instrument
known as a Fourier transform infr ._m‘-a:‘ spectrometer. lnvented in
Cambridge for spying from satellites, the instrument Is capahle
of plcking up and ldentifying the exhaust of misslles, or, if used
in a2 bomber, to ldentify infrare

radiations mom buildings, as
the sneak rald o target Qaddall's Libvan quarters
cfullv, Callahan is psing the machine to analvee the

15 cadcast oy molecules of diflerent sq

“Is flled with waves of

tic radiation. it is also filled with vivid colors: red

and green. from thousands of stars that (rradiate
our atmosphere. infrared colors, in varving wavelengths, and ul
traviolet colors emitted by constellations, are reflected from our
own sun to the surface of the moon and down to earth. All these
frequencies from cosmos, stars, sun, planets, and moon, manipu
late molecules on earth, depending on the incoming frequency

h 8

and the size and shapce ol the recelving antennas on the
F 5 -

with thesc sin C 1
ealidate Parace |‘-=ﬁ -l-'i'i SEe h-'-‘-c from on earth could be affected
I‘.l}'ﬂ"t planet Mars, or tin t

Callahan pointed throug

gdand bounded by some leafless cotionmwood trees, mutter
half guestion. hall statement: “Are you aware

acre of land there can be as ma 1j.' insects as there are humans i
North and South America comb An insect is nothing but a
sateilite covered with antennas, ke a cruise missile, winging
tbmugh a sea of electrom agnetic wavelengths, At various times
guring the night, the gaseocus molecules that compose our many
atmospheric layers are stimulated to glow at very low Intensities
in beautiful hues of red, green, near-infrared, and ultraviolet. We
gannot sce these low-intensity colors with our eyes. The cones of
pur retina, which work so well in bright daylight, cut out at low
intensities of light. But the insects see perfectly well with ultra
yviolet Hght, and they co

And communtication on
wavelengths, we learn 5 0 insects. Cleve
Backsier, whose discoveries ; it plant nmunication launched
The Secret |
COMTITIA T AT L .
Alired Popp, of West Germany's Ka
shown that individual cells do t_:hr?‘.\-tf:{' by wiulated electro
magnetic radiation. Electron microscople studies of bacteria re
¥eal arrays of long rod-shaped elements, closest in form to the
Sensilla antennas of insects. Antibodles are known to recognize
and bind invading microorganisms, while enzymes search out
and collect raw materials to convert into biologically useful prod
iets. Even molecules. says Julins Rebek Jr., of the University of
Fittsburgh. lure and trap each other. Callahan goes further, pos
ing that chemical elements radiate electron
find, recognize. and join each other

Substantiation for this “flight of fancy” is adduced by the re

E WINGDW al an cxpanse of

in such an

with infrared.’

vd and other electromagnetic

with

M CTTRO ST i r-"!' leTia

ith each

* a distance: Dr. Frit

autern University, has

nagnetic sign ils 1D

markable drawings of individual elements produced by Leadbeater
#nd Besant with their “siddhi” powers in their Occulr Chemistry;
i8¢ Appendix C.) As analyzed by Call n., the horns, spikes,

and antlers depicted by the two "r1v_~ are replicas, if not
Originals, of sophisticated man-made antennas used (o commmu

ficaie in a whole gamut of very high fre

gquencies, By (

Calrulations, the wavelengths to fit such submicroscoplc atomic
Siructures would be in the ultraviolet or X-ray bands, And so. al
I&M Steiner's strange dicta about the elements Deing sentient,
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such as nitrogen sensing where there's water, begin to make some
sense. And at even higher frequencles, thought, and what maoti
vates that thought, may well manipulate the very smallest mat
ter. Sigdner's and Koenig's notion that stag antlers are antennss
for picking up cosmic radiations falls from the stars into the realn;
of physics. Thanks to Callahan—who conslders himself a naturs
;:Ih]lx.-. pher, in the mode of Goethe—much of Stetner's mystert
ous talk about “the spirftual forces of the cosmos”™ becomes
1cible, with the help of a machine designed to spy from sate
lites, to academic respectability

il halpxd A poregrine frlas

Phoio by Acres [15A)

All of which had its start in Callahan's hovhood. growing up in
New York State in the woods and flelds around the small Hudson
River village of Menands, close to Albany. There all his free tims
was spent in the wild, exploring nature, or pouring over books
about Insects, birds, and especially hawks

His other great bovhood fascination, only apparently incongru
ous with hawking. was an .1[‘..'-:f'|:IJIJt'I'.[ to the spreading technol
ogy of radio. Aware that if you twang the string of a plano It car
cause a violin stri
;.:'.-11"3 ng hoth 3 the same fres JUEnCY and awar
that his crvstal set worked on the same principle. vibrating
transmitting antenna that could vibrate a recelving antenng cut

io a matching fre JUETICY he was alerted to a prime unction of al

ng across the room (o vibrate In resonanoe—

ings are tued L

l 1 { %] p] A

e b WA TITE -.-.ll

s pesonant communicaiion In due course it was to lead him to

maomentous discovery that a whole world of subtle commumni

eation pullulates with life in the darkness of night or cave, and all
ghrough the sinews of the “lightless” earth

As a boy it caused lts'" to wonder If the bond with his hawks
might not also be based on some similar phenomenon. Was he
Hﬁﬂf_hl'_'rw tuned (o his hawks? Was it possible that living th ings
fmsects. anlmals, humans
by as yetl unknown electromagnetic signals stmilar to radio waves?

when Cal World War. at
the age of twenty-two. his bovhood experience gol him assigned
i radio school, then to one of the most unusual assignments

any éenlisted man during that conflict. As hordes af Ameri
gan soldicrs were being convoved from training grounds in North
min breland to ships headed for the Normandy Beachhead
Callahan. a sort of "Wrong-way Corrigan.” found himself proceed
Ing by jeep In the opposite direction. Destination: the
Magheramena Castle Radio Range near the tiny village of Belleek
between the British province of Ulster and the Irish Free State
gnere, until the end of the war. he was to be engaged in what
Winstom Churchill called “the Battle of the Beams.”

Jhe Magheramena Range put out a series of highly classified
ow-irequency radio beams—as yet undiscovered by the enemy
extending northward across a wild moorland known as the Pullan,
easiward over Lough Eme, and out over Donegal Bay to the west
e Atlantic. Using these beams, RAF fiving boats loaded with
gepth charges could soar out over the ocean, no matter what the
Wweather, to sink German submarines pinpointed for them by the
HAF Coastal Command, then safelv return to their bases. Far out
0 sea. fhve hundred miles or maore, the planes would use a radio
Smpass to home In on a signal from Farrancassidy Cross, near
Belleek. Within a hundred miles of the coast they would switch to
& beam from Belleck station, then, nearly home, pick up a radio
& signal that told them they were In the alrspace direc tly above
the radio station

This devotion to duty, used in conjunction with the intelligence
fecetved by cracking Hitler's super code "Enigma.” enabled Allied
Panes to locate German U-boats off the West coast of Ireland and
W10 the Battle of the Atlantic

As Callahan watched the great Catalina fiving boats snake thels
way home along his beam, he was reminded of the way male moth
weave their way towards a walting female or a sic kening plant
On leave one afternoon by 2 crooked brides at the oot of Pullan
Brae Hill. Callahan spoited a beautiful moth engaged in odd be

Bavior With o

1 communicate with one another

n joined the army In the Se

Its wings of pure white and dark buff it was hovering
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over a spot on the grass, fluttering and dancing as i tied by ar
imvisthle thread to a skvhook. As Callahan peered at it more closely
he noticed that in one respect at least the moth was different

fram any aother he had ever observed: lis anfennas were exiraimnety; o

anomaly, Callahan found in an old bookstore f !

I nd Moths of the Coun i e T
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kmow that a female was hidden below”
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wondered

signal from the female analog

amena Castle® Were the mo

o recelve and transmit signails in

clectromagnetic spectnum
Belleek statlon sent out its beam of

pure radio frequency. known as a

recetver with an antenna: but the beam of itself sal

carrv a message it had to be modulated by volce o u---tr‘ In the
case of Belleek, the Morse code signal varied either side of the ) :
beam, causing the plane to fly back and i 'i] across the beam tc CORN C g K | "3._:1/ b
keep on course LCORN SCENT TF oy (NS
What. Callahan wondered, caused the moth to follow such a
paticrn? To find out was to lake most of his maturing life
Visiting Hiroshima, only months after its destruction by the ‘-\bﬂruL_.E'\JT?ﬂ E D
atomic bomb, Callahan was aroused by the interaction of radia ¥ L :‘\.‘ix Q"\JL WHQT*. Wy
¥ | ; 11 L
1 A\

wlocarist

tlon with Uving things, In the u‘.ml' of that nuclear

sclence was concentrating, one-sidedly it seemed to him, on bio / ’
logteally destructive radiation and the dangers of high frequer —
emissions at the upper end of the electromagnetic spectrum s
."L. rays. beta and gamma radiation. NoOGOOY \ PINE
paying attention to its other end: the lower frequer : F:JF?:E'
sdide of the tinlly narmow band of light, visible 1 D
ending through the I'..:.'.1:f_-=".- all the way to the ven High: e wir et
d used to guide pl ack to Ireland, anf L —— : ! " : X fir
: iencies, known as ELT Fling from the ficld. Since the s . S filrmiz it

mysterious exira- low negl
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1 cyCles per sec

be emitted from the
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China, Thalland, and Burma into India, thence via a seagolng

tugbaoat, on which he worked a hellish furnace-stoking fob

lan Gulf to Irag's port of Basra, little suspecting {

he would find another clue to the enigma of

e infrared

past the Basra Pe

i Insects [y

he Medliters took a boat t
the southern l{alian city of Barl, hiking northward across the

Murgle Hills in Apulla to camp near an anclert hunting lodge

the Castel del Monte, where Emperor Frederick [, a scientist ol
stature, had housed and tralned his hunting falcons. As Callahan
was writing in his diary,. to the light of a thick candle, a small
brown moth flew rom the grass to make darting passes over the

i

ickering light. First it singed (ts wings, then dove stralght int
¢ flamie In a Bnunhildian act of s&lf-immalation
e moth's irrational behavior recalled to Callahan his reading

llosopher and poet Thomas Carlyle’'s poem “Trag

Night-Moth.” which assigned the moths’ suicidal ac

ons (0 passionale love, whcreas L French entom MOELST JEAT

fenri Fabre, in his essay on the great peacock moth, had, less
| | kamikare rmash a = 1
seemed satisfactory to a
il and insect behavior cam
Maria C, bound from Naples
allahan. this time working abon
icross the Modlierranean, a

\

strange bird with be
crest appeared from nos
Callahan recognized a hoopoe. so-called because of
*Hoo-po-po song

At twilight, when lghts
the bulkhead doors, Callah

WAS aImazed 1o see swarms of i

secis arcund light emitied nder a bulkhead door leading 1
the galley. but only aro 1 ! :

arm. the hoc
continuring
around the |

Since he had been pari of the crew that |
door the day before, Callahan realized the
the “hoopoe™ door and others ignored by the ins

paint. of no special color, just the usua

moths

pn the Tough painted metal, pibrating the
ot

Whati, wondered Callahan

bananas, reminiscent of his mother's fingernall pol
bered that Hi described how night- flvin
Eiracted to
toncoction of beer and bananas to ensnare them !
of the insects were crowding not over the whole doos
ontly on that part of it well exposed to lHeht. If it was
which attracted them, then why didn’t they also go to the Ht por
ions of other doors on the ship? It must be a combination of the
iight, plus the banana-lke odor of the paint which was attracting
them.

And whatever the energy from this combination might be. the

g
nsects seemed to be resonating to it, not with their ey Pg Of

ananas and had o NS&uer

with
their olfactory senses, as most entomok gists malntained, but with
their vibrating antennas. Could it be, he wondered, that the ahip's

ﬂﬁ}"':"_'ﬂ':i' light was heating the door and causing the scent mol

erules of paint to oscillate as if they were Httle transmitters of
Infrared
Work: affect

With tts infrared radiatior

tion? That was the way the sun was supposed

s

eradiate Hke tim

Sun and the pain
ngths"

Next to radio waves, higher up the spectrum, come the extra
hii‘.h requency emissions used In navigation sdar, de
iectable with metallic dish-shaped antennas ireq Iy
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If. as Callahan was beginning to suspect, Insect antennas wers
indeed receptors of iInfrared slgnals, the principle, duplicated with
their

might enable man to control
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SATIE ATY CaMl ]I'.:.["-"h-'.:.'-' allahan 1t Ko o | ook at ti
antennas ol certain oths that preved on farmers Tieids, par
ticuilariv the one known to be most destrig 3 COImL. cottor
tormal —"- ind a host of other agricudtural t COIn ear

thess seemedd

-

y moth,

wihich, gcther with relatives in Euromw Al

I bt ]
was {:i‘-ﬂ“h"lt'w-"-l to have destroved billlons of dollars of fooc plants

all around the warld.

Fa],nﬁ‘!itkl!l_ﬁ_:-h he browight int
the antennas of corn earworm moths
gnd a half before he was sufficiently confident c
meticulously tlustrating and scribing In
Piﬂjtjf'- of this microscopic system of co
B-HIE{E band

oeus 1l

tny spines jutting from

It was to ta

'!I'-

Moih anien very much like TV anicnnas, with long
hars or spines for long waves, and shorl spines at the tip for
shorter waves. Th anized mathematically .-.~:»I log

iC anterras loser together as they grow shorte :.
Enplying that nature not only geometrizes but mathematizes
While the paper was In press, a new technol ,_'.l.:: marvel was

fmvenied at Cambridge Unive
fron mMICTOSCOpe. AS SO0N
United States, Call
rushed to Calif
satisfaction |
tion Tany orcders of magnitude grea
attain with his own micro
nas and thelr sensilla
piates rods,
With & nerve connection—exactly corroborated the
had made What had taken him fifteen years to
fiowr be done in the
appainted to teach at !]:Ir University Baton
Rﬂuj{t Callahan used its excellent laboratory facililies to discover
that female moths, aroused from thel guiescent dayviight
fngage In & peculiar behavior Moving thel
forward, they spread their w 80 fast it Is
See that thelr wings are a
their body 1emy
65 de grees | F .:.l

was clel
than, accomg

riia where it }

£ il t T - ; YT b
noted that, at powers of magnific
f m ler than he

ST T "
'||..|_ 1l

tiny sense organs in the

cones or pegs, each

compaosed of

l:'n*.-.'H';:,!; he

lish could

10 I|”'|

same number of days

0! Loulsiana in

period,
U sequence antennas
ditficult to
I'his wing-vibration raises
1 the

WALL

tually moving

erature about elght degrees higher thar usual

et 1I-‘ ugh which male moths flv at night in

search of mates
As the female heats 1ip ahe begins e waves in the inlra
FEEL With a complex instrument, ks bolometer. Callahan

Could sec

sf algnals emitied by i

casily as i were a flrefly. And { it the sipnals wern
toded | » moth’s wing-beats—U cer signal that chops
‘iu-:."z‘ beam into segments 1o produce messages to send fr m a
ship's ‘-'-:'i::.;-'.- supported his theory that the moth was broar
Fasting a unigue navigational messag

I,'-ﬁiﬂ,; an oscilloscope { et Th t both thi tensity ana ampl
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only U some other message told it the signal was actually
; from a female of its own species and Ih:m she was in 1h.t-
FUPH siaie 1o mate with him
Like @ detective in search of further clues, Callahan began to
er the shape of moth antennas. More comparison between
man-made antennas and those of various insects caused him to
to the startling conclusion that every single antenna shape
designed by electronics engineers could be found at much smaller
geale In the insect world. Insects had indeed anticipated man as
fhe designers of radio antennas, Callahan's microscopic studies
and the photos they produced. revealed a world of exquisite de-
gall A tiny green peach aphid. or plant louse. on a desmodium
girm. had dome-shaped sensors on 1ts antennas surrounded by
aurving spines. The spines on the antennas of a red-banded leaf
goller moth rose like pickets on a fence. A species of gall midge, to
whose extended family belongs the Hesslan flv that destrovs wheat
i the Michwest, has loop-shaped spines. A vellow jacket. one of a
family of small wasps, has pyramidal and corrugated helical sen-
‘silla reminiscent of highly directional loop antennas

268 Secmets of thve Sl
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tude of the signal from any point around a moth, Callahan was
able to determine the moth’s position in space. He could tell
whether a male detector moth was located above a female emitter
moth, or. as aircraft ptlots put it, approaching from two o'clock
high at 50 degrees compass aximuth.

Yet. no matter how excellent the characteristics of the moth's
modulated infrared signal might be as a navigational guide, I
was not Ukely, in Callahan's eyes, w0 also inchude the aftractan! RN ien of et dickertric and man made metal anteomse. (A) Log periodic spacin
signal A male moth would be induced to home on this unigue B Corir sqibral tyme: 107 Hiorms s s (WL LR B CRI e

| bers hypexe (D Covity by ) Loog types
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Ihe cormugation on antennas, he reallzed, served to amplify the o
incoming signal by making it tap-tap Ik 1 drum MELWELIM & i A E

as It was to Callahan that what elecirical eng f
neers call log-period antennas had already been anticipated i
msects, his entomaologist colleagues, o kept criticiz
ihis radical notion because, as everybody knew, for c
to be abie to collect Irequenclies he infrared band ﬁ
adin receivers, the emitted wavelengths would hav
k o g .

atrick O AT 5 ap and weathered by the flerce winter
isteniing to a tenor singing ballads, In the course Of an IRA | moor, Callahan became aware of

tlond of small insects novering against the sky over the tor in a

dance for which entome logists had no explanation,
an accomplished rock cimber, Callahan scaled the steep side
; of the tor tc put his hand on its sun-warmed topmost surface of
it, but the insect kept dodging to resume [ts circular fight abo Black rock. On his downward Hmb, he became ,;.-..m_- of a mysie
Hbus mist, full of scent. coming Iromm the heather., bog cotton

lid the moth not spiral sbases, and lichens on the surround

rew, butl remain gripped by some i iLeame to him, on his wav to Cras 1
the singer, much like the wavering ¥a8pors drifted across the tor thelr molecules would be bent and
iated by the |
y fr Bte at many unknown infrared freque

ment called “The Siege of Venice” he noticed a tiny moth making

=ndiess cireles plumb in front of the singer, directly below a shb
hanging Hght bulb and directly above a glass of uinness siout
The balladeer, annoved by the moth, tried unsuccessfully to

the pint of ale

Why, won

=4 1
S0 MANY years eariler

the molecules waft '
e theis B mused, he would have beer
"0 “rolors.” as easilv tun oy

Hke bursts of Infrared radiation,. These n-as visible colors arre
the moth picked up with its antennas, attracted and Imprisor Sion
o fixe _!-'_;. rations Could 1 e he wondered
The next clue came during a hike across Devonshire's w Uacted 1o the infrared vapo
§ - | [the | villes had spread 1'nh-:l.f'l'l et ila 'E‘:;'".",'--'

Darmmoor, where the ghostly
i = : | e

ightly terror in Sherlock Holmes™ tortured tale. Pausing (o €2 =80 many wind blown satellites ild inse intennas be

ch near Watern Tor, one of a collection of towering masscs #3140 these subtle frequencies? Trudging on, he was increas
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inglv filled witl tv that t sied and th

he fre
But how i
An electrical engineer in London’s Imperial University, DUr. E.R

butterfly and moth collector

Insects were tuning in to them

T | S
Lalthwalte

natl InseCt anicnnas mighinl w

mologist saying that insect antennas detect scen
engineer saying they detecl infrared radiation, [
chemist saving thev might detect Infrared radiation from scent
Callahan was of the opinlon that all three were partially cor
rect. Back In his Tifton laboratory, he delved again into the sclen
tifie literature to find that he and Dr. Wright were not the first u
el that insects could sense radiation from oscillating mol
ecules, Way back in 1892, C.V. Riley, a noted entomologist, had

oY)

suggested that insects might communicate through their anten
] upot

nas by telepatiye: “This power wou ¢l seem to depenc

scent nor upan hearing but rather on certain subdle vibrations, as
difficult for us to apprehend as Is the exact nature of electricity
Riley's reflection was followed in 1936 by that of the Sout
i, Eugene Marias, who, in his classi
described how a female termite, alier
ild come to rest an her forefeet and lift
body into th as S
tion as I she stat
S wonoeoed ik g 115
the Infinit
= slgnal might be caused by a scent, but

r-"

gating. qualified the idea: "When speaking of scent, one shoul

i 5 1)

aiso think of waves in the ether. It is false (0 assume that pes

fummes consist of gases or microscople substances. Perfume i1se 1§
is ool entirelv a :-'!!'I-"'\-![ a8l subsiance. One can scent a large room

jor iEn years with a tiny plece of musk and yvet there will be ne
joss In 1ts weight.”

Mo more conjecture on the subject it undil 1949

f‘ﬂt.‘sj]._,“’:‘l 1l engineer, G.RLM i paper 1
[ s— i :

{the Alsstralian Proceedings e K eensiond 1

thearize that sensory “pits™ he had found on Insect antennas might
beresOnalors 1o Indrared raciation

Lt'l&"']r:!‘- oy Lrant’s conclusion, Callahan began a search for
pehsvioral patterns among insects thatl might indicate both olfac
tory ard an inirared-sensing basis for Insect mmunication
stuclies help I } !
the Insects C L ming inio
band infrared radiation emitted both by sex scents and by planis
fhey desire as food. His next requirement was to prove it indis

}'Dﬂﬁf;f‘l' SCIENNSIS a
bt what he callec
conceived in 192«
Arkadieva, for the purp

When h!_ vas fina }
wenl into a frenzy of excitermnent. Believing infrared emissions |.---|i'
the machine to be the real thing, lemales tried to lay eggs on i
males stiempted to mate with It extending thetr genitalia towards
8 components, adding one more rung to the ladder of proof

')

oo
With the same machine, by broadcasting different frecae :ul-w
Callshan was able to determine that sickening plants signal the
BEws of their impending death to wailting bugs by means of the
Same infrared radiation, which gors a long wav towards ¢ xnlain-
h"'-ﬁ"-'-'hj.‘ '_'-.f'..-!:."_'-. D lants remaln impervious to pesis ‘

AL last 1t was cl -

maths, The fe

actually happens with the mating

pheromone molecules, which are
Esrried on the wind in & plume like
t9aler as they distance from her body. The male m

this p]‘ut"-- of pheromones

cloud. growing

)

55 Lhe sensilia of his

Pick up electronically the rared signals emitted

molecule rays oo far from the center of floating scent
!'hf“ln_'_h.-_- the i1 niration hormones e imes o
lute, He , fore turn back into the plume, flying
PEOline path. 1o and fro towards his goal. just ik RAF ( i




ith navigate «
The further he is fron
are her pheromo

ich the male

up with the

ind more cond

predictions with

Ing inirared-en

beal with pesis issembling an

plogists, antenna engineers, physical chemists and |
be possible of course with the ald ol marphologists
ice emissions with enough energy (o altract insects or jan
:.j';-:*l',' communication systems over great distances
ch a system would indeed be a
ing to thelr agricultural co-ops to buy insecticldes, farmers could
iniature transmitters elther to ;
against insect pheromon equenicles, jam them t
companies that produce insecticides

different chemicals to make

on the pr
EIgy is e

base line is the ener;
whatever i3 in 1

effect of his mant
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repeating {t severa

he explaine
g i

in sclentifi
} between ',:!:'.«ll.-L 8 andad Lr_)r-i;l].hl.-.:r-l, valldating the wis
fdom of the Vedas, Into the beam of Infrared Hght, channel
mirmors through his mad
of the Hindu mantra

He then pointed {o the computerized printout. which clearly
showed the

1.” Infrared en
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Chaptler 2

TOWERS OF POWER

X w  Of the stxty-five mysterdous medieval stru
4 Round Towers so far located in the lush green coun
tryside of Ireland little is known other than the fact that thev are
geodetically and astronomically placed and oriented, evidently for

tures calle

some special reason, thelr windows designed to cast shadows to

indicate the day of the solstice or the equinox. That they might be
antermas used by medieval Irish monks to capture cosmic waves
was Callahan's surprising theory

During World War 11, when he was stationed at Belleek, Callahan
aften vislied one of these Round Towers on nearby Devenish Is-
land, a wild and mystic spot in the middie of Lough Erne. Per
haps the best-preserved of the twenty-flve such towers still stand
ing. it is built of finely jointed sandstone, 25 meters high with
clreummference of 15.4 meters divided Into five floors with win
dows specially set

On one of his trips to Devenish, Callahan asked the Oshermar

owing him out to the tower why the local tarmers went to such

trouble to barge cows back and forth to the |sland

“Arragh. man.” the fisherman replled. "shar lsn't the grass @i

out thar than on the maink

Inirigned by the phenomenon, Callahan obtained a map of Eir
marked with the location of all its then-known rounded towers
As he studied the map, it struck him that the location of the

and!”

towers formed what looked like a siar map of the northérn nigh

178

bwers of Power 7
gky at the moment of the December solstice, Polarts betng el arhy
marked by An espet ially magnificent tower on the grounds of the
monastery of Clorunacnolse next 1o the River Shannon on Ireland's
central plain

Could there be a link, Callahan wondered, between the hash
green grass around Devenish Tower and the position where it
stood under the starry cosmos? Could the round tower be acting
ES AN anterina for some cosmic energy broadceast from the siars?
The fact that in 1932 Dr. Karl G. Jansky of the Bell Laboratories
hard first discovered radio waves fi m the cosmos, amd had meas

sured those from thatl particular pant of the sky as arriving in

Iriah rogu] bowers

4 6-meter wavelengths, seemed more than coln idental. It struck
Callahan that the Devenish Tower, precisely positioned and
shaped, might be resonating to cosmic radio wavelengths, as well
48 10 some kind of magnetic-fleld energy. And the fact that it
fonsisted of paramagnetic rock also pointed in that direction
Stones. says Callahan, have a secret life that Involves two equal
&nd opposing, but very little understood, magnetic forces, the
Phus and minus of nature, the vin and v ang of the Chinese, These
e the forces that German and English natural philosophers of
the nineteenth century called paramagnetism and diamagnetism

the former attracted by a magnetic field. the latter repelled. As
*&(‘]’1?){'-’._ by the scientists who dlisc mvered paramagnetism in thie

Sd-nineteenth century, it is a “weak, fixed susceptibility toward
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" By lixed, they mean the magnetic attraction is “tnher

» substance and cannot be transferred as one does with

maenetisam by rubbing a nall or a screwdr

hoe or bar magnet. Callahan's postulate was cle

I
Round Towers, made of Uimestone, sandstone, or basalt

naramagnetic. could be massive electronic coliec

lOrs derowave energdy as well as glant accumuiators of
t with
Lt L (1=
r Cr.l I
i [T 11
-II.I:-
1 K i
1 his ¢
sandpaper model (flourteen In clrcumierence) within a radio beam
ind, sure enough, the power meter nt up [rom six 1o nine o

r indication to Callahan that the Irish Hi

Dels Of ENETEY. A Cicar i i o i CAULTE
Towers were in et madio-wave guloes, aciing the way a magniiy
ing lens does to collect and focus Ught

The conclusion also resolved for Callahan the mystery of wi
the doors to the Irish Round Towers were invariably set mar

according to

laced there

i
ine of the protections against Vikings

The notion, savs Callahan, Is guite ludicrous,
¥ ]

the first Vikings did not invade lreland until well after the eight
ceritury, and the height of the doors would have presented

obstacle to thetr determined attacks. There had to

reason. and the anomalous fact that, within the base of d
I

e monks had COMpac ted the earih to varving levels in

dicated to Callahan just what thal réason might be

vl =
ient thedr ntennas, say allanan, une Ipuring seid PI
sign their ar i 5 llahan, their fguring seldom pr

itter how mathematically accurate electrical engineenrs o

vides a sharp enough resonance. Antennas need to be shornenco

r lengthened by trial and error to conform with an ncoming

wavelengih. To tune thelr stone antennas to the night-sky raci
tion. savs Callahan, the monastic tower bullders merely need

with dirt up to a level at or near th
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IR2 Secrets of the
tower windows, chanting maniras. as Callahan reconstruct

seene, (o Increase the I|'|'|I,|.'|,l. ing CNergy

To what purpose all this effort? Over millions of years, s

Vo
Callahan, man and all of nature’s plants have evolved unde;
energy microwave radiation constantly bathes not on .

wm bodles, but all of o ural crops. For high frequ
cles the best antennas, s: ahan. a1 not made of me

He believes our agri
lune in 1o naire 5
*miconductors rather t
nani sysiem 1or ( £
elengths from the
nagneic anicnnas, o

oty 1l f e
AacCrmMmuAtors of

.
CNCE)] COSIMM

ENETEY and st

ward electricin

1. Was collecting «

locusing it with their

Round Tow

anted thelr crops—"doping
OO PRArAITA ST tic lorces Wi

»of the towers to increase the

ing soil. rather

than directly affecting plants, which have a diamagnetically weak

racting paramagnetic properties of the surround

fixed force repelling a magnetic fleld, a fact discovered by th
English scientifle genlus, Michael Faraday, and confirmed by hils

Irish contemporary, John Tyndall, who also tested some thirty
different species of trees for diamagnetism

e towers, huge, well-designed stone waveguide detectors of
microwave radlation [rom the cosmic universe, would resornat
acoar

ig to Callahan, by day (o the magnetic energy transmit
ted by the sun and. by night would « apture the 14.6-meteér wave

fengtns emitted from that starry reglon of the universe to which

allened] at the winter solstice. And

Hlamagnetic oxvgen during sunligh
iy

aiama gneli

and Tyndall, becomue

dayv, but, as

::.‘..';']!r':'- dl
rate on breathing out hig
Aware that form as well

nance in radio anten
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magnefic antennas, Callahan wone

istic tapering of the Round Towers migh

netic properties. His models showed that tubular structures with
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clectrically nonconducs.
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gonlcal pyramidions, or dunce-cap covers, were ideal conductors
Expfﬂm =nial plants growing around them iny arably bhowed to
ward the central tower, with seedlings sprouting more quilckly on
the north side. leaving those on the due south side to grow to
tnly about halfl the slee,

The first serlous large-scale fleld test of Callahan's theory was
farried out in 1986 In Arkansas, on land belonging to Thomas C.
Buackenboss, a gentleman farmer, Operating on the premise that.
if the Irish Round Tower syatem worked for Callaban with
amall-seale models, 1t should work just as well with mediuam
Sizedl models built to the same proportions as the Round T
gl Ireland. Ouackenboss and his family raised three six-le
and one-foot otia drainpipes filled with high
PaEramsagnet
hundred ac
Callahan's discr
of thet

P

> all

f basalt mixed i yeement. Total &
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Fields of cotton and sovbeans were planted in early summer
By fall the happy resull was an increased harvest of more than
58,000 above what had been expected. The following year the
Quackenbosses raised twenty-one “towers of power,” hoping
thereby to increase thelr revenue. And further to increase what
ever advantage Callahan's cosmic radiation might be so posltively
bringing to the family crops, Thomas's thirty-two-year-old son
John. made studies of dowsing lterature on subterranean wates
veins, and above-ground “ley ines.” with the object of situating
his “towers of power™ directly over spots where his dowsing rod
indicated such lines were crossing or overlapping. The results
were surprising from another and novel angle: In an area plagued
by drought the Quackenbosses. uniike their nelghbors, got plenty
of rain, enabling them to harvest 1.8 bales of cotton per acre and
over 40 bushels of soybeans, the second best crop in thelr his
tory, an extraordinary feat In a year of drought such as 1988, The
reason for which, savs John, may well be attributable to the mys
terious powers of the towers, the only extraneous factor

When two former college classmates heard of John's exploits,
they induced their own families to try the experiment. It was thus
that in central Virginia. on the land of well-known Richmond
businessman, Jim Wheat. his farm manager. Richard Dix. and
his actual farmer, Ray Thomas, had the unprecedented courags
to place seventeen towers on a thousand acres of tidewater land
In the estuary of the Rappahannock River

So tmpressed were they by the first year's harvest with the magi
cal towers, which brought in an added 850,000, they have deter
mined to go a step further and try biodynamics on all of the five
thousand acres he farms and give up the use of chemicals as
fertilizers or as pesticides. A happy move, for when we were there
in the early summer, just as the corn was being planted in a
heavily poisoned fleld, we found the remains of a beautiful hawk
that had feasted on one of three dead crows, and on the edge of
his burmow, the tracks of, dying groundhog.

That the system of broadcasting cosmic energy with towers
obelisks, or pyramids goes back to the historical developers ol
such structures, the Egyptians, stands to reason, but the proot
of It is very recent, only now come to light through the eflorts ol
Gabriel Howearth, who for many years has backpacked hundreds
of miles into the roadless Central American jungle into territory
where few white men have ever penetrated. to commune with his
fellow Maya agriculturalists

Studving their method of handling the land. he found them
be amazingly sophisticated, with fleids of rich produce, some
times as large as four-hundred-acre lots, richly intercropped—as

- oot terra-cotts dradnpipe 8ed with bossl wod « upprd with o cone of comenites]
st ralscd on the Ve --_.s:n_,a.':nr Brme of & clheni by Jobn (uaackenbons [right. The
proportions are fhe aaime os e erad wowers of relend, and early exportinests have

Even slpnificamihy incrvascd Barvests

Was the practice before the arrival of Cortéz. “They had
permaculture sixteen hundred years ago,” sayvs Howearth. “And
fAow they have frult and nut trees over a thousand vears old that
are still prowing and bearing. " )

That the Maya were in contact with the Egyptians, as pains
takingly documented by Auguste Le Plongeon, and thoroughly
Corroborated by such emineni cplgraphers as Professor Barrv Fell,
18 no longer in question, except perhaps by such establishment
Subsidirzed skeptics as Martin Gardner and Randy the “Magician,®
Whose stance, like that of Cardinal Bellanmine with Galileo, is to
dericle all such wonders as spurious or heretical.

Now the link between Mayaland and Egypt is further supported
By Gabriel Howearth's disc overy that the Mava used a method of
weed and insect control that amounts to a form of what Is mod
rnly known as radionics. This they marmied to an ams azing sci-
ence of astrong ¥my-astrology in which cosmic forces are pickerd
Up and relaved by tiny pyramids. direcied along the local ..».v-:ri of

Hnes, just as with Callahan’s “towers of power
“They know.” says Howearth, “which planeis affect which in-

SEcis—such as Venus influencing ladvbugs, and Mars influenc
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aphids—and they have speclalists constarntly ploiting the {or of malezas, archpriest Diego de

of the planets as they move agalnst the stars. To thelr pr,:-{_'i_-_'n:‘- Maya codices. we might have saved our

ernhle and very accurate calendar stones, some caoved with of balf & millennium of ignorant mishandling

Secrets of Lhe Sol

s niot only of the planets but ol the various weeds and

sects, the Mava atitached movable sections, which enabled their
brizrios to determine, and then manipulate, as did Steiner. cosmig
forces to control unwanted weeds and Insects.”

Their expertise in these matters, says Howe -11!: passed do

through the centuries. is amaring. and enables the Mava astro
mers to perform such ecological controls as capit 1' {zing on a grass

a virus that eliminates a certain weed
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Howearth says that deep In the jungle, removed from gringe

eves, the Maya practice some of the most advanced agriculture
he has ever seen. “Their abliity to work the weed problem in the
tropics, where the problem Is outrageous, Is amazing: but they
can do it with thelr glyphs and pyramids, They keep and nurture
the weeds they want for thelr I'JIl'f.t.':h'II agriculture, but have a
subtle method for controlling the ones that otherwise get out o
hand. As did Steiner, they will 1.1H=' the ash of a seed and place it
in a pyramid. As the Influence of the right planets peaks, the
effect s radiated to eliminate the weed {rom where they do not

vant it. They tell me that in the old davs they used to put the

‘—.:.'-_'.11.5:1 pyramlids inside the larger ones. They also have Inverted

pvramild structures, bullt into the soll, mostly of adobe, In wii

they can store thelr seeds Indefinitely
Howearth's Mavan frien:

practice on his

alive by natives of
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Iﬂ-th‘? broadcast through the soll for a mile or so in all
=e don't make them any higher,” Galen told us In

of 1987, a few months before he died, "because the
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Fingering one of his cosmic pipes in the laboratory of his
Lakemont headquarters, appropriately called Oasls. surrounded
by Innumerable electronic and radionic Instruments, Galen spok:
of eloptic energy as i it were a fMendly djin: "It doesn’t like cotls
It likes siraight lines: but we can manipulate it with coils and
make It radiate. And It moves with the speed of light. We proves
this when the astronauts were on the far side of the moon back in
the sixiles. We knew, fifieen minuies before NASA, that they'd
fired their retro rockets. NASA was out of radlo communication
but we could plot the astrornauts with eloptic energy.”

Well into his nineties, his eyve as sharp, and his step as lvely as
that of a Hunzakut, Galen looked forward to demolishing the
premise that chemical feriilizers In agriculture can be of any use
whatever. “If we don't get 'em In this life.” he joked, “WeTl have i«
get ‘em In the next.”

T'o help the farmer clean up the polsons already in his soil
batance it for healthy organic growth, Galen developed three o I
Instruments for use in conmection with the cosmic pipes. His elopiic
energy analyzer gives the farmer the means, radionically. of ana
Ivzing the soll to find out what's good or bad In it. and how {c
remedy the situation. The same Instrument can also be used (o
diagnose the health of ivestock. Both land and livestock can then
be treated with the treatment instrumertt. englneered to reston
vitality to the soll, eliminate pests. and cure cows of such dis
eases as mastitis or leukemida. With the dial set for a particular
poison, and the right detoxifying agent in {ts “well,” the Instru
ment is also used to clean polsons out of feed, get the bad alga
out of cattle tanks, and even, says Sarah, keep the barn from
burning down when it is packed with lammable wet hay. The
third of Galen's exotic contraptions, a beam progjector. 1s desligned
to transfer a selected energy from ane source to another.

If the farmer needs help in analyzing the status of his land. the

Hieronyms organization will train him to graph the data so as to

umnderstand with thedr instruments the balance or Imbalance of
soll, crops, seed, or plants, He can also be shown how to remed)
the health of chickens, turkeys, or other animals that have been

feeding on poisoned foodstufls

The end result of the joint use of these Instruments, Galen tola

us, leads to refuvenation, enrichment, and revitalization of tht
sail, earlier frultion, increased vields, higher quality. more nuitri
tious crops. healthier stock. reduction of pesticides and fertiliz
ers, and a consequent increase (n profits. Not only Is the cosmir
pipe designed to take in and redistribute amplified energy, it 1s
also furnished with a "well” around which the descending wire 15
colled and into which what Galen ¢alled a “reagent”™ can be ;:’.n:'r-_".

-

Limmicubtiore 291
gn fact. as many as fifty. The reagents modulate the wave lengths
of the carrier “eloptic” energy, the same way a raclio beam is modu-
jated by voice or music to be broadcast. With their analyzer, the
Hieronymuses search for an energy they like, then “transfer” it to
a vial of ofl or water. place it in the “well” and broadcast it to the
fand around the cosmic pipe

Most amazing. the Hicronyimuses had begun to broadeast the
Steiner preps, as well as the barrel compost, by inserting them

Sareh Fermmmus arnd Sura Sorvlie
mhl‘h'ﬂ‘!? greaih th the researih
o this book] standing v o cosm
e In the garden of (he Chosis
Lﬂ:ﬂ'ﬂ:ury in Lakrmond, (e rls

o the well. "After all.” they said, speaking in satisfied unison,
he power of the preps is In the forces they contain, and those

can be channeled through our plpes and broadcast with
Sloptic energy, just like any other force.”

There are now four different-sized cosmic pipes, a small one
that will cover forty acres, costing 8500, two Intermediaries, and
# Super pipe for 82500 that will cover 2500 acres. In the fifteen

rent siates where they have been installed they are also cresd
Hed with affecting the weather locally, with less violent storms,
Eentler, more consistent rain. and milder temperatures.

“The cosmic energy maniiests In earlier crops.” said Galen.” in

mm‘tger stems and better gquality. A couple of years ago we cleaned
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up an apple orchard, just about ifleen miles down the road. The
land had been so heavily dosed with herbicides and pesticides
and commerclal fertilizers it had not borne frult for vears. The
irees were in bad shape from dry rot. So we put the pipe there in
January of 1986. In spring the blossoms were a gorgeous cloud
of color, and when the leaves came out they were a lush deep
green. The trees are vigorous now, with the most apples I've ever
sSeen.”

“The rosy apple aphids bothered us at first.” sald Sarah, “but
wWe put a reagent in the pipe to resist them. We got hold of a bug
and put it in the test tube, corked it and put it in the well of the
instrument to find its energy wavelength. then found a substance
it didn’t like and reduced its vitality to zero. So we treated what It
lives on and made It so unpleasant the bugs wouldn't stay. We
also had good success with larvae by puiting pictures of the trees
in the well with something 1 found they didn't like.”

Sarah paused to pick up a amall vial of colored water with which

cmiculiane 93

te Uustrate the process: “We took the leaves of the red gerantnm Y i.,*g

and transferred its energy into this vial of water and intensified 1t '_"' = '\('*;- =

about ten tmes—the equivalent of diluting It and shaking it ho - —

jl.lﬁh].].il'l]inll.lr. I put the vial with the cut up geranium leaves in Sare g Gaben Hiernmmymass standing e theer orchand wfter it hsed been reronstrocted

i ratfirerivaily.
the well here, and neutralized the water on the plate before turn , .

ing on the power about ten times. That charged the energy through
this plate into the vial of water. To check ts effectiveness [ put a
worm in a jar and began to treat It with the gerantum water. The
poor critter backed right out and lay down to die. So we did the
same thing for army worms, and tent caterpillars, and gypsv
moths, all very successfully.”

To demonstrate to visltors the effectlveness af his reagents in
disposing of such pests as nematodes, Galen attached a video
camera to his microscope to project a living, moving tmage onto
the screen

"Instead of using pesticides,” sald Galen, we can put a reagent
in the well of a cosmic pipe that will radiate enough energy to
keep the pests away. We put some Shaklee Basic-H In the pipe
and got rid of a whole mess of flies. 1 can show you a bam with
dozens of cows standing with thelr talls hanging dowm, and not a
fly around, maybe three ar four on the celling. And we've cleaned
up the odor. If the cow eats clean fodder, without poisons, iis
feces sonn lose thetr foulness, and the flies are no longer attracted.”

“For a reagent.” sald Sarah, “we sometimes use the rules of
homeopatiy that the hatr of the dog Is good for the bite. We had
to work on one place where the thistles were seven feet tall and
the cows couldnt get through. So we put a leaf of the thistle In Comvpare with sy kened pomebeinn |
our beam projector and broadcast it to the feld. In a year we had
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the thistles back to size, with a much smaller
Sarah displayed a photograph of thelr orchs

apples | !

“In our orchard we managed to keep the
caught by an early frost last spring.” she added
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best harvest In years
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twelve reagents, one o increase soll L-:Hrii!: tivity, one to elim

nate pests, a anil detoxifier, a chemical detoxifler, and so on. For

very oold climates, such as Wyoming, where the temperatures
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16 Secrets of the Soil
lines. one mnning east-west, the other north-south. with an In
dian medicine wheel at the intersection.

A sprightly, outgoing, and loveable gnomelike character with
curly gray halr parted down the middle, and a shaggy salt-and
pepper beard, Harvey, In his sixties, has been In blodvnamics
since the 1970s, when his cunning wife, Loulse, placed an
anthroposophical text where he could not help but stumbie on it
Quit of his job as a chemical engineer for a company producing
chemical fertilizers. Harvey mow swears by both the BD preps
and by the Indian circles of stone he places around each of his
many types of fruit tree.

In his cellar, among bushel baskets of early Wealthy apples
and encugh ghistentng frult jars to outlast World War 111, Harvey's
lab Is set up for the production of sensitive crystallizations and
chromatographs—such as were made by Plelffer and Kolisko—as
a means of checking the forces and qualities in both BD 500 and
BD 501. Used either directly in the soil, potentized by homeo
pathic stirring. or simply transferred to plain water through the
Hieronvmus Instrument, with results that are surprising, espe
clally when broadcast via a cosmic pipe.

Ley lines along the carth, he explains, are ke nerves on hu
man beings, allowing the energy to move from polnt to point. “All
my stone circles—about a hundred of them on my little eight acres
of land—are connected to sach other, to the medicine wheel, and
to the cosmic pipes. All together they make for a powerful center
Energy all over the place! That's why everything grows the way it
does, without chemicai fertilizer, and only some BD 500 and BD
501 which 1 put on several years ago. Now [ broadcast the preps
through the Hleronymus pipes, and it works, But I'm playing
around with an even maore exiraordinary system.”

With a V-shaped plastic dowsing rod, held together at the point
by a red electrical wire nut, Harvey set off Into his jungle of frults
vegetables, and fowers, io demonstrate how it works, and we
had to follow quickly for fear losing him in the underbrush or
have him vanish into one of his own stone circles

On our way beyond a shallow creek that meanders through the
property we came upon & row of blueberries, about six feet high
with small cakes of soap attached to them by wire. "Keeps the
deer away.” sald Harvey, “They won't touch the blueberry bushes
i there's soap around.”

Opening the well of one of his cosmic pipes Harvey revealed its
Incongruous contents: next to several leaves of polson hw—by
means of which he hoped to rid himself of its luxurious growth,
brought on, no doubt. by the excellence of his BD preps—were
some baked larvae of the plum curculio, a pest that digs into the
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heart of plums, but which, thanks to the cosmic pipes, had man
aged that season to bore into the fruit only about a quarter of an
inch before dyving. “Next vear,” said Harvey, “we hope to have the
iittle critters totally licked.”

From the well of the pipe he also drew a vial about two inches
jong of what looked like sand. “It’s the remains of about a hun-
dred shugs, "sald Harvey, an impish grin enlivening his eyes. “They
were burned to ashes on a chareoal fire. Last year we had slugs
by the tens of thousand. This year, after the burning, we had
them by only the hundreds. Within a year or two they should no
longer be a problem. Funny thing. that's enly on myv farm. On the
Other side of the property line, my neighbor still has them by the
tens of thousands, just as we used to.” Harvey turned toward a
thicket of oak trees in the west. “When the sun goes down,” he
Sald, gesturing toward a russet sunset, “the energy goes out of
these cosmic pipes, as if someone had turned off a switch. At
sSunrise it comes right on again ”

Inspecting some shriveled leaves on a quince tree. he explained
that he was using a Hieronymus beam projector to see f he could
improve the quality of his quinces. In one well he had placed the
feaves of three quince trees. in the other a piece of his favorite
pear tree. As the Hieronymuses clatmed to have successfully trans-
ferred the Qlavor of pecans to acorns, Harvey was intent upon
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Harvey Liske placing ground up slugs and poison ivy in the well of a HierentyTmis o
pipe mpriber witly & resggenl o oliminate both sdiggs and vy from bds i

trying to transfer the quality of one of his best pears into the
gquince trees he had planted at the bottom of his garden.

“The quince,” he complained, "is too hard to eat. But both th*
guince and the pear are of the same rose family. You can grah
either one to the other. Wouldn't it be wonderful to be able to pick
a quince right off the tree and eat it like a pear?”

The idea sounded great, but by the look of the quince there
seemed to be some resistance still

To several other trees Harvey had attached “French colls," which
he surveyed unhappily, claiming that instead of increasing the
trees’ energy, as recommended by certaln dowsers, the colls in
terfered with the flow, depriving the trees of energy. so that some
of them had developed a blight. anly recovering after the colls had
been removed

With a small pendulum Harvey demonstrated how to find the
energy “door” to a tree, a door that all trees have. “Block and
Davis,” he explained.” discovered the neutral spot in a bar mag
net. By dowsing we've discovered that a tree has the same thing.
Atreels bipolar: the top. with its branches and leaves. is south.
ar positive; the root part underground Is north, or negative, _and
there's a small neutral block In between. a few inches up from
the ground. And there's vour door

A luscious Lod! apple tree swayed gently in the breeze, loaded
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weith succulent frult. Kneeling by i1, Harvey dug to uncover a small
plastic film-container, half filled with BD 500. *1 burted it about
three inches, down close to the roots, on the east side of the trunk.
pecause the earth energy runs cast-west,” he said. Pointing at
the bark about a foot above the ground, he explained: “Here ['ve
strapped this tiny crystal made of quartz, pointing up to catch
the cosmic inflow. I'm going to take them both off now, and we're
goIng to dowse to see if any energy is coming off this tree. Then I'll
put them back, and you can see for yourselves just what I'm talk-
ing aboul. Then | want you to do It 100, so vou'll know that it's all
for real.”

The rest of the afternoon was spent in the orchard with a Melrose
appic trec experimenting with potentized blodynamic preps and
Hieronymus facsimiles of them in vials of plain distilled water. In
gach case the tree radiated force into the surrounding garden on
an approximately equal scale: organic and facsimile appeared to
be equally effective.

AS predicted, the rod dropped only at a distance of about ten
feet from the tree, as it picked up the tree’s own energy field. With
tize 500 buried by the root, the rod went down with force a little
over 2 hundred feet away, and when the 501 was added, about
another six feet further. “It looks as if the tree is acting ke a
cosmic pipe, relaying the forces out around it, just like a Galen
Hieronymus pipe.”

“The question,” sald Harvey. “Is whether the forces are actually
alive in every case, the same for the organic substance as for the
facsimile in water. We have to know whether the facstmile carries
both life and force.And that we can find out only by making some
trystallizations of each and every one.”

Thirty-six hours later, including one spent stirring the 500 and
another stirring the 501, the results, as Harvey predicted, were
clear enough to see,

In the erystallization made with the potentized water from the
BD 500, not only are signs of energy clearly visible, but also the
qualitics recognized throughout the years by Pleiffer, Kolisko, and
others, as being attributable to "ltfe.” A chromatograph of this
same water shows the typical outlines of Iiving organic matter.

On the other hand, the crvstallization of the distilled water en
grgized by the Hieronymus Instrument does show the force, as
tan be easily compared with a crystallization of just plain water,
imnaffecied by the instrument. But the crvstallization lacks the
Inclications of vitality. It has none of the strong clear lines radiat
ing from a center to be seen in the organic water, Instead its lines
are murky and amorphous

From all of which it can be deduced that Hieronvmus's cosmic
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pipes may well be hroadcasting the energies contained in the
potentized BD preparations. But somehow (n the transier of these
energies via the eloptic analyzer on the beam projector, the “life”
in the preps seems to get mangled, Harvey Lisle assumes that it
may be because of the electricity used in making the transfer. As
the Hieronymuses are well aware, and ready to exploit when they
want to neutrallze a substance, a quick shot of magnetism giverl
to a ‘-'I,—1.| will cause it immediately to lose its power. “The same
thing,” says Lisle, “may be happening to the ‘life’ force when sub
I{‘:_u'-rt to an eleciric current

What remains is the fact that the cosmic pipes do broadcast

some form of creative energy. picked up with a dowsing rod or
with the Hieronymus instruments, as testified to by scares ol
happy farmers who are growing healthler crops without benefit of
fertilizers other than the BD |]!f ps, whether they are using the
stance itself, or the water from it potentized by stioming

But without making a big issue of it. iIndeed rather preferring

sub

to play the subject down, unless strictly among their own

anthroposophs, most Steinerian biodynamic practitioners admit

that a whole step in the transfer of energy into plants, and their

surcessful fertilization, has been left out of the eguation: the whole

world of nature spirits described. amongst others, by Paracelsus
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Virginia's Blue Ridge Mountains who says thatl anyvone can com something new about the unseen, complex activity that
x | Eoes on all around us all

Closer to dally life. sht 1 tv for Cre

i1 ative Non-Viclence, convineced that ecol wet of non

Vinlencs



34 Secreis of the Soil

Intensifled to the point where 1 would feel uncomfortable aboul
walking in front of a window. or by the double glass doors—espe
cially during the nights of the full moon. My uncomfortableness
wasn't fear that | was golng to ‘get gotten' by something or some
one, Rather, it was more a response to being surrounded by in
terisity—an atr of Intensity. Nothing hostile.”

In 1974 Machaelle discovered books about Findhorn, “All of a
sudden, [ was being told that the vague energles | had felt around
me it Perelandra actually had names. Devas. Nature spirits. They
weren't created from my imagination. They actuallv existed! What
| hiad felt in the woods was a life force that now was identified and
could consclousiy be worked with.”

By early January, 1977, her commitment had been made. ~1
vallked into the woods and announced in a loud, clear volce: |
want to do at Perelandra what they did at Findhorn. | want
work with devas and 1 want to work with nature spirits....Then |
l=ft the woods, returned to the house, put myself into meditation
and wailted.”

Machaelle admits that at the tme she did not really know what
she was doing. But the response was immediate. “Like Dorothy
Maciean at Findhorm, a crowd of volces came at me. Amngd only
when | asked that they communicate one at a time did they e

h. 3
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, to my amazement. From the meditation standpaoint. 1 found

the devic level to be a level of consclousness very high in vibra-

fan. As if someone were to hit a bunch ol thuning forks and we

gould distinguish the vibratory difference between them rather

than the different sound. .. 1t resembled nothing | had experienced
in meditation previously,”

And so Machaelle's collaboration started with the members of
the Mature Kingdom. "I was given instructions. | was told what
seeds to buy, What fertilizer to use, How far apart to plant the
seeds. When to thin the plants, and how muct space to leave
between them.”

As each deva came into her awareness she says she noticed a
alight shift in vibration, untfl after a while she could recognize
them as they entered her awareness. “One day. | felt a very differ
ent vibration. and found mysell connected to the fﬂ":,-'.}ig}'ﬂ]_m;_
Deva of the Garden.”

Machaelle says that because she tends to sec the reality around
her in terms of energy rather than form, she f'x;-crtf;:u'eé the na
ture spirits as swirling spheres of light energy. “Out of consider
@tion for me. when the nature spirits choose to be visible, they
ghoose a context with which | am comfortable -Snergy. | Kriow
fhat they do appear to humans in the form of elves, fairies, gnomes
#ic. Bpt | think that's only to people who are comfortable with
these concepts. To manifest that way, they make use of our own
thought forms.”

As we sat in the shade of a voung oak tree by the edge of the
field in which her garden thrives, only a few feet from a r-upfti off
sanctuary. off limits to all but the nature spirits, Machaelle laughed
spenly: “They've taken some bad raps because of our mistaking
them for our own thought forms, They are extremely F?Lll\'{‘ri"l:lu|
entities, responsible for the existence of all that has form around
us, and at the blink of a flea's eye, they can remove that form.”

it was then that Machaelle, tall. good-looking, in her ecarly for
fes, dark hatr held back from the midsummer heat, cheerfully
showed us how to get in touch with her invisible companions
it's easily done with a form of kinesiology” she explained. “Hold
your left little finger to your left thumb. Into that circle thrust the
thumb and index of vour right hand, pinched together. Then ask
R question. any guestion, providing it can only have a ves or a no
for answer. Push up against the circle formed by vour left thamb
and little finger. If they part. it's no. If they stay firmiv shut. it’s
FEE. YouTl be amazed how quickly you catch on, and how quickly
Foull be in touch with the world of elementals all around vou.”

Elaborating on the science of kinestology Machaclie explained

that 1 is in no way mystical or magical. but that when any “negs
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tive™ Is placed within a person’s field—his electrical sysiem. the
electrical energy grid contained within his body—it will immedi
ately respend by “short-circulting,” making it difficult for the
muscles to maintain their strength and hold their position as
more pressure is added. Conversely, when a “positive” is placed
within the fleld, the electrical system holds, and the muscles are
abie to maintain their level

“If you ask a question using the yes-or-no format.” she added
adroltlv demonstrating with her fingers. “the elementals can an
swer your guestion by transferring a yves (positive] or a no (nega
tive} into vour energy fleld. You can then read the answer by test-
ing yourself with kinesiology.” (Further Instructions are in the
How To Appendix.)

But our first preoccupation was with finding out about the gar
den in which she appeared to have gone one better than Courtney,
Podolinsky. Hieronymus, or even Lisle, producing, as she put it.
enough extra food to feed Philadelphia, all from about a quarter
acre plot, without benefit of Carison. Hamaker, or BD preps, ei
ther sprayed or broadcast from a cosmic pipe. Nor does she water
her garden. except at the moment of planting. Thereafter. not a
drop, even in the summer of 1986 when the Federal Government
declared Virginia (and several eastern states) an agricultural di
saster area because of the drought. While all around her well
muiched gardens withered tn the sun, Perelandra stayed fresh
and bright, leading her neighbors to suspect her of being a witch

The garden. a hundred feet across, Is lald out In a circle, with
concentric rows of lusclous vegetables and brilllant flowers in the
most amaring varfety and juxtaposition. In the center, in an area
specially reserved for birds to feed and bathe, stands a wire struc
ture in the form of a “Genesa” crystal, an antenna device made of
four copper circles, two feet In diameter, designed by plant ge
neticist Derald Langham “to attract to it the life force energy from
all form within its range, cleanse this energy, and spin In back
out into the environment.” Beneath It les a gemstone, all on a
slate above a Flanagan pyramid tensor. The haven is also sur
rounded by a circle of stones, like Harvey Lisle’s, to create a zone
of power

=The focal point.” says Machaelle, “has changed In content, but
not in position. It used to have a natural white quartz crystal in
the center; but then I managed to get hold of a much more pre
claus jewel.”

Three spiral paths lead from the periphery to the center. A fence
surrounds the garden to keep out the neighbor's horses and cows,
but not the animals of Perelandra which are free to come and go
as they please, including rabbits, moles, deer, and any kind of
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mnsect. No foreign repellant or insecticide is used, organic or other

"l maintain the garden on the principles of energy. “said
Haﬂiuw!if._ speaking with the intensity and single-mindeness of
Bernini's Santa Teresa receiving the arrow of love directly into
her bleeding heart, “This gardening, this co-creative r.-nur?j; gar
dening, is a metaphor for life, As you change vour appnjach io
the garden, you will, in turn, change the very fabric of how you
approach your life. The Perelandra garden s my life. mv heart.
=y breath. It is my friend, my helper, my nurturer, and teacher
Especially of myself—my planet, my universe. It is my key to the
tmiverse. It gives me access to spiritual truth and universal natu
Tal Ian_' contained within the urdversal flow, 1t is the demonstra-
tion 1'__~'.'r these truths and laws played out before mv eves. It is mv
Prool that what Is spiritual truth and universal law courses
through all of reality—and this includes a garden.”

And some creative miracle must certainly be being played out
in the beds of that small garden. for Machaelle’s method of fertil-
&ing her solil is more unbelievable even than that of Podolinsky.
Carison, Howearth, Hieronymus., or Lisle. She has made up what
she calls her “soil balancing kit." a collection of tiny ;}.3['!'-'_-112!""1 of
Bone meal, rock phosphate, Nitro- 10, greensand, cottonseed meal.
Golomite lime, kelp. and essence of comfrey—all on instructions
from her devic friends.
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"People don't realize that without the proper nutrients the physi
cal aspect of the plant recelves no life-sustaining support. It must
have nutrients.”
These she holds out, one at a time, just a pinch In the palm of
her hand, and asks how much of each is needed by the soil. As
iropriate nature spirit

in her n.n.:.lJl_| and

T
i
Lt

immeciate sensation in

T
in the mutrient vou are holding.” sald Machaeile

as if describing a reclpe for fud

;'.;11.!_1_-:1-5&;'5.1}.-"\ metaphysical feat. "Hold your

ten seconds, Once :-|r-.:-31-:- just drop the m
n't try to save it because it is nothing but form withou

no longer useful. At this point, the nature spirit is

1ergy of the substance you are providing from

¥

vour hand and using it as the base t 1'\']“.'.1:!

e eners
RN CLaL

amount needed. The nature spirdt will reinfuse that ex

energy into the ground In the proper concentration am

E
needed depth. Once the energy Is in place, the nature
are working with will shift the energy to the form level
by using the expertise of the nature spirits, you can infuse thirty

1
tons of greensand r a one-square-mile area to a depth of five
feet. and It all starts with a teaspoon of greensand In your hand.”
Machaelle smiled hapinir_ then gared again at the beauty of
her garden. "When you've done Hil!!ll] a moment sensing the
land .'|.f[|'.l have just balanced. Note any changes. [f vou sense noth
ing. don't be disappointed. The cllects, because of the nature of
this work, may take a few days or weeks to show or be felt. Over

eriod of ime. you will note a change In the garden balance, the
devie Informadon recetved, how evervihing in the ganden weaves
ir m':'-ﬁ'm*: more easily. You'll see the garden rhvithins change. Things
that an outsider wouldn't even notice, but the very things a pes
son working intimately with the land

Machaelle :'_r.nl..l'u-u'.' that If they wanted to, th

could easily find and move energy about without relving on us

p immediately

£ nNALUre spiriis

“But that would defeat the purpose of the game. They need us :
much as we need them in order to have a co-creative endeavor

Although nature is powerful beyond Imagination
d imagination. man and nature
es thelr individual power

of the Earth's own hea

iround the planet

A

WY
the grid formed by the link-up of the gardens will be ¢ ually aovatl

ahle and usable to both humans and to nature, becay
ereated by humans and nature united.”

Machat as amazing
g5 DeT Rpprodac h i{o !.i.:]]..., her garden. “if man is i SETIS e

le's .15.]*1-',;-.-. h to insects turned out io be

;':'.l:"- ant r:‘: 11

probilem itsetf

he view 1hi
'A"hl;'t] leall

e insects In

with his tech

mifl the un

1

l SUgRESsT you draw

€ Ior LDe ansSwers vi

Ity ldentifving t
insects are Interfacing with human
clues vou'll need for the answers to the overall
Machaelle headed towards a smaller circle, about twelve feet in
diameter, entirely devoted 1o 1omatoes
*1 have found” she went on 1:-,' ately picking a beetle from one
of the plants and gently plactng It onic ‘the ground, “that in the

garden Insects function as quick dispatchers of communication
i1 see a plant or row suddenly overwhelmed, or seemir
whelmed E:'l open to 'hr: Lt;t;'rr-;-::.n deva and ask (f the

s eovered 1.5.-1-[.": r1!|_a.]|': 5, u"n.hf_'r'. | 11["1!. l|'-:|11Ir'eL1. | was told not to
pamic, just do the monthly fertilizing as planned and that would
febalance the bush. And it's true: once I've done the planned
fertilizing, the aphids leave the bush within twenty-four hours.”

From the tomato circle she moved to another cirele fitled with
tlowers, her tone becoming more serious. "Everything can be go-
Ing along just fine in the garden and all of a sudden, out aof no-
where, there's a horde of something eatlng three rows of veg-
Etabies. I have learned that when this happens, more often than
not, it is because there has been a sudden and dramatic shift in
thought, intent. or emotion, either with the gardener, or with the
family or community connected with the garden

to wnded, raw. emotional energy released

tures functons in the role of absorber. Even i}

energy is invisfhle, i1 is no less tangible in its effect
of form than insects, heavy rain. or drought
The reason for Perelandra’s success with Insects became clearesr

I 1
r a shaded outdoor table where somne ¢ox

in the breeee, “Since
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nature, just on general principle. To be frank. | don't believe |
have ever fully been taken up on that tthing, What I've observed
is that where animal and plant interface, it Is with the softest of
touches, At the same time I've felt an ailr of aggression which
hung over the garden gradually dissipate and eventually disap
pear altogether. Then | realized | had removed my attitude of ag-
gression toward the animal kingdom when [ changed my mindset:

i *
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\ periect Perelandm cabhbage, rasilarnt with b foroes administered to i by ihe natun

iin, as photographed and described by Mactuscie Wil

and this, in turn, changed the eollective attitude with which the
animal kingdom interfaced with the garden. They no longer had
to fight for life. They could exist within a natural environment
without fear of reprisal. What's more, It set into motion the cre
atton of a new balance—aone in which the quantity and quality ol
activity was increased mantiold. By Including all members of the
chain of iife who belong within the balanced garden environment
ane encourages and enhances the quality and intensity of life
energy within that chain, and within the environment as a whaole.”

Machaelle's description of how she handles the cabbage worm
is wiser perhaps, and cenainly kinder, than luring them into sexal
traps. however appealing the bait and painiess the death

“When my cabbage, broccoll, cauliflower, and Brussels sprouts.”
said Machaelle, “became heavily Infested with cabbage worms. a
commeon problem in the area. | connected with the Deva of the

Cabbage Worm and announced | wished to ghve one i"E;!.:'J[ at the

R 7
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end of cach of the four rows to the cabbags -u.-.,,!,\‘_I and 1 I_.H
que':_.[f:{i that the worms remove themselves from all the “11'!5.‘:
s, except for the four which 1 had designated.”

Machaelle smiled happlly: "The next morning all the plants in
the four rows were clean of cabbage worms except for the one
]:llﬂ-“l at the end of each row. What surprised me most was the
gmount of cabbage worms on the end planis. Each had only the
pumber of worms #t could comfortably support; the rest had sim
ply disappeared! Birds, wasps, and various other creatures had
been feasting on the abundant cabbage worms and the plants
were left to continue thelir growth without missing a beat f:'_- less
than scven days the infested plants had "healed.’ leaving no holes
in thelr lcaves. and by late summer even the designated plant
had formed a perfect four-pound head.”

A tall voung man with a thin moustache and the gentle EXPIes
slon of a person who cares for what he does, came wandering up
the path from the house a quarter mile away. It was Clarence, ex
Faullst seminarist, who had given up the cloth to live and work
with Machaelle. "Then. just as our corn crop began to tassel.” she
went on. waving to him to join us, "l was attacked—ravaped ts
the word—by Japanese beetles, They ate the pollen and demnl
Sahed the silk. But based an my luck with the cabbage worms., |
gecided to contact the Deva of the Japancse Beetle Much to my
astonishment. I touched into an energy that | can only describe
as that of a battered child. It was an energy of defeat. of being
Beaten into submission. Yet it still had mixed in with it anger and
a manic destre to fight for its Ufe. | was told by the deva that what
f was experiencing was not devic but the consclousness of the
Japanese beetle itself. So | simply asked that the beetle recognize
Perelandra as a sanctuary and invited It to Join us so that it could
begin to heal. 1 stated that we would not damage or destroy the
betcties. To seal the bargain, 1 promised to leave unmowetd dl spe
eific area of tall grass that was a favarite of the beetle

The sun was almost onto the crest of the Blue Ridge. casting
long. cool shadows from the woods that reached almost to the
Earden while the first of the evening swallows darted after insects

In the amber Hght. "] addressed the isspe of the corn,” satd
Macharlle, “still hoping to salvage some. [ decided to trv 1o maise
the vibration of the individual stalks Perhaps the ears would fill
Sul despite the Japanese beetle. | spent three days putting my
Bands on each stalk and loving 1t. At the end of three days. the
Bature intellipences had had enoug :
28ld to leave the cormn paitch and not return until further n

1 of this nonsense and [ was

e

Devas and nature spirits do not respond to what they call gooes

sentimental love, Their love is of action and purpose, the kind
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she could return. Every ear of corn had Hiled ot
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ladivbupes appear in the costmary. Not long after that, there are 1

aphids, and the ladyvbugs have s attered about

ng ground for ladvbugs

Michaelle—like that sensitive and astonishingly lterate Scot

R. Ogllvie Crombie

possessor of a library of arcana in Edinburgh worthy of being Lhue

reincarnaion of Queen Ellzabeth's wizardly astrologer, John Dese

jescribes making contact with the Great God Pan
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rinential sclentist, Zdenek Rejdak, president of the L
sional Association lor Psychotronic Research, which, despit
sovriad Czechoslovak strictures, he had managed to found i
Epilogue 196 - - ;
i Fa in Frague, Rejdak—who believes it s only modern scientifi
m‘:.‘I"S}}‘-'-'LH‘E-'*"- itlon Lnat 1s plockKing new investigations o 1 TiTY
c@_‘;jzﬂ'{] :.!1'.;!_:;: o ~ [ } i 1
tially informed us that the Otde! in Moscow was harboring the
possessor of a mysterious power to increase the growth of plant

=i i5 timne,” he told us, "to look deeper Into things which might

help peopit Co ArT 1w with the bigger world around us
:ﬂ(‘ﬂ-":f_‘t’i wWild oesses rather than (ust o 1 viter. G

o see Andriankin. | think some surprises might awalt 1

i} el ralt vou in his
shop. | 1l call to say you're coming.”

In the Otdel office. half a dozen of Andriankin's collaborators
were sitting 1 board 1-5tvle 1l t the ol of his
desic. ey in d a young and reputed {ilant 1 aricl
pirysics “whiz-kid.” Andrel Berezin '

Hzllf addressing us, half addressing his collaborators

1 ol
1 Mal ; | y oveT Ll
jusk was settling over Moscow search is a thorn in the side of sentor scientifl

subwayv station close to the Arbat

mpon it. at best, as nonproductive; at worse
ry mery.”

laver of lce so gray it resembled a coating With this warning. the assembled company rose and trooped

secting Vesnina Street, we slip-sli

SNow LI

Tsarist building in the process of renovation. Though no identiy half-opencd door. Crossing its threshold we entered a high

ashes. to arrive In front of a four-story nineteenth-century oot to another fiight of statrs that led to a dark corridor and a

ing sign proclatmed to passersby what might be {aking place by ceflinged room, no more than ten feet square, suflused with ex

hind its massive wooden door, well padded around the edges to flickering shadows cast by the light of two small tapers. An aro
) ! matic trace of |

trevice, wafled Into the swrmoundings to mix with the sonoro

tones of an a ¢ (Lo

Gom a larpe black stereo casseite recor let

i burning somewhere in a hidden corner or

seal off blasts of late winter wind, we knew it

newlr borm Soviet “think tank,” attached to

| Rusaian Orthodox ¢

emny of Sciences, innocuously and une

Om a low end table next to a three-seat divan lav a heavy bla

bound Russian translation of the Holy Bible printed in tl
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combination ol gracious Kussian host and wil . i
irator. alerted to our ammivial via a telephone call Tom Fragu e i
rontemplated us with a mixture of unielgned curosity and purz i
I . K . —
ment % : :
The ard me from a Crech philos Pt ).t ¢ & £ -
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Union in 1983, Hanging on all four walls were icon

[

Christ, the Virsin Mother, and saints from the Russian O

insported by

eenith century

[ i 1t above
affecting them in some way merely by her “presen e —4r1

e extended, figurathve, rather than the namower, material sense

:'_'-J|' that wor _.I

«] about the room. the muted church music

cacophony of several animated conversations

taking ;-i.h & at once, making it ditflealt for a forelgner, who mig

normally have followed a single Russian exchange between two

parties, 1o make much sense ol

It was then that we notdeed hiuige t and tridcale

affixed to the walls or standing U

room. tk

] heads burgeoning with goldes 1 WOTE SPIuC

seeds

Hd vou discover youg
"About ten years ag she
chance. My father had an incu

blood pressure and bad circulat

found he cx n't w said 1t
Y h 1 really didn
moved my is over his tors
his bed § clothed

“Omly a few seconds had gone by when he exclaime Alla. i1
- et - - g _— | - - 3 '
bhiood feels as i fi's ¢ ISNINGg along 1o Xxeep up with vour hands

Ing-machine operator, | loved w
als. My favorite smell was th
that of machinery

iron and other met
machine shop: mv favoriie nolse
1al (o many people, it was music to my

sars.” Alla turned her hands this way and that

"When | was treating oy father he would sometimes sav: T
day, mvy child, your hands are not working |

*This caused me (o reflect upon what my mother had told me
wheny | was still small, "Whenever vou're faced with a problem.’
she had sald, ‘'vou must seeks its solution not outside. but in
side, yoursell.” My mother was a
sunbeam. When she can

a5 {f she were a las An

remarkable individual, a real

she seemed to Heht &t

told me that came b
1D m= while | wa as: ‘Never talk to anvbodh

or do anvthing when in a bad mood. If vou cook a borschi. fo
inst ]

i e 11 f von b -
) k inside 1 for an expla
Indulged I eap goasip or gave
lather put i, "stoppeod » king
nit wise enot o skt dowr
I ¥ whs ] B




il8 secrets of the Sl

bad or base feelings, be Insidious or harmiul

“l began to understand more consclously that | was respon
sible for my every word spoken or action taken, as well as for the
cansequences of those actlons and thoughts. To walk that new
path was very difficult because it required blaming onesell for
manyv things and not foisting the blame off onto others, 1 saw that
motivation was crucial. As | progressed in healing, | understood
that the profit | was secking was quite different from the one usu
ally defined by that term: so 1 took no money for my healing

Ak Kudryasiamsag, irsnsierring e Ty [y {ae ¢ { wler and wilcs of ifom wioid arut

e ving with 4 e L1 el ol WL

“And [ remembered still another things my mother used to say
Forget anything you've ever done out aof dity. All that s under
taken out of a sense of obligation brings only harm. Only things
done out of love serve the positive and the good

“This led me to stop discriminating among people, judging
whether they were "good’ or ‘bad.’ All kinds of remarkable things
began to happen when | started to deal with people without ;_-ei.&.*-.-
ing value judgments on them. When sick peaple come o my
fice [ treat them without letting any preconcetved attitude toward
them get in

As a basic explanation for the development of her talent. Alla
guoted the gifted Soviet children's writer Samuel Marshak: "What
ever is touched by a human hand is energlzed, as if Hlumined. by

the way.’

the living soul of the person touching 1L°
This led Alla to put her powers Into ordinary simpie substances

.l

S | Epalegue 319
such a8 waler, oll, or cotion wool, which could he casily tufted
EITI'I _{.!"Hf]l a desired h]].ih& And so ||r r treatinent became hrie

UWTl
as the VMV method, lor the firsl letters in the Russian words
pxia. masio. and vatn. Patients secking succor would send .;‘:F-;'
small sam 'HL jars of oil or waler or cream and then wse then
remedics for their particular maladies

*Can vou explain.” asked Berezin, "what goes on In vour mind
as you treat ‘h.-. or thal sample?

Loaking first at him, then at us, Alla measured her words: “One
of the things (o avoid is any concern with results
the future. | have come to realize that we must live in the presenti
How I live, how | am. at any given moment, determines what will
hEpPPEN 10 me later on. S0 many people are taught 1o worty about
what they will become that they forget they already are becoming
that they exist... right now! How useless i s for ;.--!‘r-}:j"‘ to think
as they do. 'f | reach a given point. then such and such will
happen.” When they project notions into the future about how
they should be, they are seldom happy. or fulfilled in life

*When | am treating people or substances, | admit to myself |
gont really know anything. 1 just let mysell be.. . here...this mo
ment. | don't struggle to And the right approach to this or that
person. o choose what to say or not to say. | just try to be calm
and reach a harmony with the world and #ts beauty. Most of us
never stop to see this beauty. We mask it by making what amounts
io a drug of our lives. Life should be joy. When I am suffused with
Joy. hear iis voices In my heart. it's then that | know I can help
people, give them strength that will last a long time.”

At that moment Alla was interrupted with a long telephone call
Her volce, barely audible, was drowned out by two or three other
canversations taking place simulianeously: so we could not catch
what she was saying. Bul, when she hung up, Beresn explained
that she is capable of treating water, oll, or cotton wool over the
telephone. no matter what the distance

"In experiments,” sald Berern, “we have found that distance
doesn't matter in the least. It's like a wircless telephone, She be
comes a connecting link and. in that connection, it becomes highly
L‘.Llpﬂ"l_ it that she recognize her responsaibility with regard to her
mood.”

Alla, it was explained to us. is sure that It Is through “mood”
that any person. as a receiving and transmitting station. either

attracts or rejects others, The trick, in her w "1:1*- is to "f‘..'u‘, one

! 3%

self.” {o “learn to atiract.” It is her bellef that this kin
sianding can come only through action. or purpose "..'..'~=.L Alex
Podolinsky, she holds that the world wastes {ar too much ti

. which does no good because It mercly confirms the ex

ornce
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oritatively reported t beliefs. And so it was; but only at

vedev in his Soviet Ag tor called his staff together and | be

respect to treating water and the kind of effects such water could

one rang, andd it was Bererin wanting produce in chickens, one of the yvoung sclentists began openly

gly to laugh in my presence as i all [ hacd sajd was no

kn ome over with something Interesting to show and mock

us. Half an hour later he stepped Into the room with a stack of more than a crazy joke. And 1 heard others muttering that th

papers to valldate Alla Kudryashova's remarkable achlevements gdirector must have lost his mind to become Involved with such &

causing us io wish for what 1s easlly accessible an the comer ol scheme.”

i E ; o o | el vl sddmledena i r Ol a1l
v M= wvadd sireet 111 Asmerik 1. but a0 rare In =l any IoTiiation. and suckKing to her BELITLS, ".JI'
Union a be unavailable to us In Moscow, a copying machin she chided the scientists with the statement that she had
P was a three-page akt dated December, 1984 n taught that true experimental science should regard nega
m "1l { the VMV Method as Performed by ALA ally as Important as positive ones. Were
- - i ted, 10 repeat experiments that had elsewhere
} 5 I I i 1 1
T ; th : :
he gvsi i " - ; - uced them to sllence. It was agreed that si
; 1 . b water o1 er tenn thousarn irds ut tt
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- E & ik - 1. 1t was then 1 i | nicEken s 1
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us any more than we can do. And it vl alwsavs been mv belie

TN §

LITLAF

ruary of 1986, one-to seven-dav-old broller chicks of 2 "Gabro-
cross” that drank onlv water treated by Alla collectively galned

threes Al f b Friris T ¥ thgr P .

d-a-hall tons mare than a similar group of controd chig

n the months of January and Fel

\Ng

that drank ordinary water, Furthermaore, the experimental chick

ens ate about 15 percent less feed

1er visit in the (

LAUATLIRE ) TATN an expernment o

he hatch of eges uf:,r::-.'. for 'r"‘-'”'-'t-“‘ of up to twentv-one

days after laving before being i|‘.1|-1-.1uu'-1 Into Incubators. The
nger the storage pertod, the 1al .]]'.-.-

ndex dropped

put into contalners with a - of cotton wool, specially treats

eggs, The hatchabllity index rose

by Alla. covering each layer ¢

lor eggs stored seven days by 2 percent, [k iays bw 5.7
percent. and twenty-one 'l;~:_‘-5 by a huge 21.9 percent. The ex

periment therefore conclusively wetiveness of Alla's
methods in helghtening

the survival of ch n embryvos, It als:

Alsedl Snel
TS
i !11,-,.-1;-,-'.-~1

I ne same method was | » preservation
hat got me t

'r.'n--; about the vegetal world. | wanted o see If [ could be

of newly picked ripe tomato

obtained on

that -h.__]__,,. | was elated by the results

the chickens and ho directs a larps
e~y v P 1 iw & - ¥ T+ }
A ICLIITUral Iins IWAY [TOI Loe

Dzerzhinsky fa

then 1 the course o

a4 slrange

next year, when we ra times, he seemed

o have 1 I agrecment with a
ranch of the rined

it of him was that he feared what his sclentific assoclates
say about my proposed experiments and tried to make up for this

g that b n private, in

Later, on a visit to called Alla to

make amends and to ask if he could bri wer to her office

L i ; i e« =L - |
friend, V.5. Akalelov, who tumed out to be the manager of the
Serpukhov State Farm near Pushchino in the Moscow District

Far irom having any qualms about doing agricultural research

it ane should '-'-f'-l"r{ on any task as though It were the last thing

Eplopne XIS
with A Akaleloy
a one-hundred -acre

Fuss1AnSs as the chi

e 10 see what she could do o

beets, specially prized by all
in borscht, that undgue soug
almost a sir
potatoes. and many other '.l:-L',=' tables

Among conclusive documents attesting to her sucrcess was one
aon “Cenain Experime
the Seeds of Beet | L
December 30, 1987 e directon the Serpuk
Farm. it bore the
Soviet Federaterd Soviet R
Academy of Agricultural Scies

it with meat. marrow bones

Hects Produced or

o

ASHhNIL),

Department of Theoretical Problems, 11.5.5.R.
ences (UTF. ANSSR). It reported that Alla's trea
!

experimental hundred

ENial NuUunOrea-acre p

planted in t
{sentner ir‘- 200 kilograms) per acre while n
growm on similarly clltiy m-'{l ground produced on

To our quer e did la ing

A% LFLiL YLt |.I I.-" |rI ---KI.1 "|'||" -I-l'l...:. I'\'|
phed: 1 just sat at the edge of the field where the set

plamted and ]Jr'|1! my hands ._J.,m".w: the sacks containing them. 1
didn't reallv need to use my 5. | now siress that, in mov kind
pf work & 'EE to use a minimal amount I

realized Ir is 'n'.g":. a farm worker asked mie
disappear if vou lost your hands in an accident? | was taken
aback. Wi :

Hemts and c
Of course not!

=0 | put my hands down an

M omsassrs 1 pa—
il il 1 CUFLAND DY D

Knew tne

er living things’

L
S il T SR B
of beet secds and, all of a sudden, | knes

was in was a living, bre:

i indsm. In my m
§ce it writhing, tormented by the artificial fertilizers it had been

drenched with, the huge tractors and oth

iaClnes

and the coarse language of the farm

they use while working the land.

t for the earth, but

which « -.---:-u-—.*%a--’
ers. with all the
It used

today, in agricultu

o be '_'.":_L'

I was so upset that my body put into a rash and my
1

Hmbs began to swell. That night, at home | was running a high

1 ook me a ittle while

brought the illness on my
ing. the woes of that feid



126 Secrets of the Sal
087, he signed an agreement for continued work characterized
as “of great sclentific and practical Interest,” during the 1988
Brt Wing s&ason

News of Alla's work at the Serpukhov [arm traveijed all the way
through the agricultural grapevine to Cenitral Asia. elicitin
mwvitation for her to come and work on an expertmental fleld sta-
tion in Kirghirda near the Chinese borde where five | 5
had become s0 inexp

ambs, and rams-—they had lost a

out one hundred head each fCa-

d jumpy—ewes,

fweight. Treated b 1. the st
regaining welght after .‘-.-".ll‘n:!'.:,

¢t [or less than a weell

1 finally found out.” said Alla, “why
were dolng so poorly, when the director admitted to me that he

ially loathed sheep

hostile feelings. It's ymmund 3

takes place with words,

Bererin looked from Alla to us and then grims
them about the pond,” he sald, as I to Imply w
vet

Alla smiled. “If was a narrow body of water, only fifty meters
wide but a kilometer long. The waler In it was rank, muddy, and
ed with a thick film of algae and a proliferating growth of

O

ottles for me

el
Wet ll [ asked If some of the water could be put in b
then poured back into the pond. That was done In May

] ']

and by June the whole pond was clean and has remained 8o to
the j'-!'-"h:':il day

But to a physicist, mathematiclan, and engineer, llke Berezn,
the most impressive of Alla's feats involved not anlmate organ
{sms. lving things, but electronic Instruments, "She has,” he said
with pondered emphasis, “been able to repalr persistent malfune
Hons and breakdowns in highly complex instruments, both with
the VMV method or solely with her mind. And this raises a funda
mental question about consclousness: Is it limited to the living

or is it more bask M 'I1:"'|‘- acrucial part i the undverse since its

It all started, Alla told us, when her friend Viadimir Vassilyevich
J,-:Jhla;.-; an electronics engineer, called her from Kazan—capital

of the T

ar hordes before they were reduced to submission by

Ivan the Terrible—where he was working as a senior supervisor
i

for the GNIPI-VI co ter center. A delicate Instnument uses

mpu
heart conditions had broken down to the

P

team of repairmen could do nothing 1o set It i«

Lezhnin samples of cotton wool and a bottle of water, all

in her special way. and asked him to sprinkie certain key parts of

the instrument. Within moments, said Lezhnin the
gan to lunction perfectl

"But in my absence. when my friend tried the same method on
another machine,” sald Alla. “if broke down completelv. He was
going about his work In a mechanistic, forma E..r:'ill‘;-'J'r_-:.*. .

L ancl
heartless way, with no soul input: and when | told him so it hel

e
¥ Bin TN sk & = i _§ . I E
him diagnose what was the matter with other instruments. He

iovingly on his mainienance work he

ved were two simiiar computers
1600, which work at speeds of 400.000
operations per second. They have adjunct equipment such as

memory blocks to increase the rellability and quality of thetr cut
pui. and drum-type alpl abl
of producing 5( nes of 132 symbols per ine per min

Much in demand, the m .

tbet-numeral printing devices capable

wchines '-;1!*.'-|‘.r-! el

day in a “multi-terminal regime” on shared time. As a result

their intensive use, the number ol malfunctions and h;r'-tk’.uu"

as carefully recorded in the engineering log. began to rise sha
Information transcribed on disk packets could not be consistenthy
read oul, and there wers ‘floating fallures.” when the mag ]IE!;:‘.
would not supply what was needed

On Alla’s recommendation, the mat hines were wiped free of
dust with cloths tmpregnated with her treated water, and tufis of
Cotton wool drenched in the same water were appled to key places
in their construction. In the words of Lezhnin's official report:
“Ihe guality of the magneti tape and disk read 8 .;!':-ﬁ‘-_.!x-' im

proved as did the morale of the work force responsible for ma

taiming the machines in proper working order.”
In Lezhnin's 11:.1[_'-'H:_-~.~ il whiat seemed (o be miraculous golnes

on, he referred to a complex |'..P-.t:‘.'.(".:. sysirm

by the “climate of the o

remninde
repair television s

necessary 1o his task
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l as Alla’'s ellects on : inimate objects “transmili

o |
i over dist i by an Inventor. neo-natu

Hogist, Arthur Middleton Young. Exas

Inftcted

nevehe by

jDusness Moverment,” Your

setup, in 1952, his | dation for the Study of Consclousness
kind in the | el States. 1o delve Into sieries of

Ealy 1} ] '..\.'l

il to wtter at a

" o explain psychotroni
Young points to the power of intent, harnessed to will

Young's is a sabering thesis, but
Robert G, Jahn, pr

versity, and his ox

one that is now supported by

=s80r of Aerospace Sciences at Princeton Unt

lleague, Brenda J. Dunne, manager of an
“anomalies research laboratory”™ ey have

rniversity
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n,” added Jeans, “and with energy, momentum and

ither concepts which were introduced t0 feip us understand the

actvities of the world. All of them prove to be mental constructs

and do not even pass the test of objectivity,”

his lectures to Australlan farm

And Alex Podolinsky in one of
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possible connection there m

* nature spirits, wondering what
be with the sonl

and very high frequencies of thought communication
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It reminded
ndle it office that

ns of Kudrvashova’s modest stat in her ca

her cdoings were really based solelv on a feeling of purfy and loye

the same prime ingrecie:

it be, we wondered, tha
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spirit, {iself capahle of exam
r without the human body, at will

newly rediscovered wiadom of the Orlent. alrea

ning these marvels of nature om
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Crrypoestc

iesthetic Jewdal
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or NS et
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de Saint Germaln, suj if the English
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Shakespearean texts), later player of a mysterious role In the New Wor
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SEEING IS BELIEVING

Howing of more th ),000 de

jerenis with bran ill over the world, who acclalmed her

voted adb e
cHionately as “White Lotus Ladyv™ —white lotus in [ndla being the lower
which rises from murky deptha to break above the water into suniign

symbaol for the llumination of the spirit freed from the prison of thebody

From Madame Blavatsky, and from her suc
gal Socicty, the world was to recetve detalled descriptions—purpartsdh
obtained clairvovantly or clalraudially from atlepts or from anclent serip
tares—of the subtic makeup of human betngs, anbmals, plants, and sven
nanims e "i-hl_]l"'[:!. all of which they clatmed o be able toy see sitTounded
and nterpenctrated by “flelds of formative forees.”

st'piﬂ_-tlfh' and to her Annile Besant and C.W. Leadbe ater, both hilghly
adep! clafrvovants, were to spell out in & series of remnarkably hueld books
and articles the tenets of '|..'l':.--w|-|=h'. lor those whio could r;'.'r. pesr beviond
the Bmited spectrim of “normal” human evesight, To share thelr vision—
and later that of Rudolf Stelier and of Alex P lolinsky, with thelr recipes
for revivilying agr culture—requires an understancding of the physics or

metaphysics of theosophy. This means visualizing the human bodv as
belng composed of scven interpenetrating bodies or “sheaths.” each one
more refined as it approxdmates a divinely gulding - rk."
The three finest sheaths, known 1o theosaoplists as Monadi
and Cansal, oo
| all the Ereat iglons as the essenece of an immortal being. The more
Materially mortal aheaths, followtng grosso modo the Hindu pattern. are
. Hesoribed as mental, astral, etherle, and physical bodles. Thesc
d*!li'n!':gram bl 1 Lo fmde away at deat) ne after
h'ﬂug ihe Immorts
sheaths at leqs: ur
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stulated by
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“nicro-psi.” T

magnification = simall object under 1 nversely, i
Smaking onesell infinitesimally small ol

With this 13 I tX1lrnscl TV i thie two tl Empstmil %
ehaimed 1o be abile to see and describe the wketap of all the the
knowT ol et 1

Thie res ring iovestigation they incor ' sorne b
tred vears agn, into a large (lustrated volume entitled Occult Chemisin
Repletr wit] led drawings of the constituent s ¢ particies of
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To validate this Apparent flight of fancy has taken the determine:
efforis of an English plyysicist. Dr. Stephen M. Phillips. authority |
tcle phosics, equipped with all the requis ite degrees from recogniz
academics—a B.A. and M.A. in theoretical physics from Cambridge Ury
versity: a M.Sc. from Cape Town University: and a Ph.D. in particle phvsics
from the University of Caltformia

In his recently produced Estra-sensory Percepiion of Ch
valldstes and vindicates theé an

Carcfully e

uaring clalms of the theos
lustrated,

umented, clearly nd stricthy acl

analyers, on the basis of modern theoretical physdcs, the extraon

clatrvoyvant talents of Leadbester and Besant
itwas | 895 when Leadbeater first directed his clatrvovant vision Ly

al elements, soon joined by Annde “-“u..l“' i
g serics of Imvestigations, [asting
rs. In their task they were alded bv a

lasa, later president of the Theosophical Society

ecarder during the experimental sessfons, wi their friend &

Annde Besant and Charles W, Leswlbenter in 100 whn they were both ity -three

theosophist Sir Willlam Crooke=s, the rentowtied chemist and nventor of
the [orerunner of what teday s the television tube Ao bl el Speclmerns
of elements

Siarting with the lighter clements, hydrogen, oxyien, and ndtrogcn
the Investigatogs !.1:\:-':-..:1!:'.' extended thelr fleld to cover all those known
at the thme, plus several others, as yet undiscovered by science. They
iiso analyeed a number ol typleal Hhorgs

e and organic compounds

chepie ‘::12 them in ad Wy aesthetic detall
Often sitting cross-legiged on a mug with a pad in ber lap, Annic Besant

otld ‘-l- etch. while Leadbeater, lying prone under the ministrations of 2
masssur, would visualize the Interior of his atoms

When some of the rarer elements were located for him in a i'|.'-1“_-|-|"-="'.
Leadbeatsr even § l'.::.! it unnecessary to carTy out his detatled clairy
ant :.u_t'J_l;..J.‘_',_ 1 of the elemnent in sih 1 the museum. Unce he had

memorized the position of the speclimen, b could find

Y’
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- the museum in a “more sulbdle than plhvsicoal body
abde to dictate his observations to Jinarajadasn

1 his frine Life, Leadl :-.-'r: describes how “etheric sight” can be yimed

ifcation. “The metlhs

snatter of the retina ¢ firect to *Iu— etheric bradn: the attention is focused in

ant or more E1NeTie lf-:'.!"n. les, angd thus is obtalned & simillarity of size

en the organ employed and somne minute object being observed.”

By 1907 some sixty elements had been

yrt still be

Is to transfer impressions from thie etheri

ahveed, with variat

jrg noted in neon. argon, Kryp xrnon, and platinum. showing. as
srienice developed, that what the theosophisis were scein t isotopes—
the samec clement bt with a ¢ i atoandc welght existence of
arhich was not yet postulated. Only in | 1l3. five years aflter thelr pub

lirst g@iven to an atom _ILJr'..[n.-]h i

Jshed resuits, was the 1 isotope
maas from its basic element. Ne
peon (atomic weight 22) were described In The Theosophist six years
Selore Frederick Soddy intreduced the concept of isotopes to science

A= members of the scientific community were obliged to admit, thers
was o scientific reason in 1908 for suspecting a second varisty of neon
and no earthly purg fabricating it

That same year the two diahed thelr interesting dis
oowery that thers were nucleons of two types. protons and neutrons.
“This was three voars before the nuchear model was even proposed, and
twenty-four years before the neutron was actually

B'_\"-]."'H'D‘:_f Lesdbeater and Besant had studied twenty more elemen:
ncinding what they called (linhum, only recognieed by sclence as p
thinm fn 1945 By 1932 they had described elements B7 and 91
qumlh recognized as astatine loactindum.

To mppreciale the difficulties in :rl,u!l:l..u, this ressarch to the contem
porary state of science, says E. Lester Smith, D.Sc., F.R.5.. who wrote
the introduction to Phillips's boak, it {s sufficlent to consider hydrogen.
Tite atown as ‘seen’ by E.5.P contailned eighteen of what Leadbeater and
Besant called uliimate physi ptoems, grouped into six spheres of three
Bpiece, spheres that appeared to be arranged at the corners of interlac
lng triangles.” No substomic particles, saya Smith, were known then—or
Indeed are lmown now—eighteen of which could make up the greater
part of a hvedrogen atom, posafbly its nicleus,

As Phillips tells the story, one dey he was browsing in a bookshop in
Los Angrics, where by chance® he saw and bought a copy of an old
theonophical book, Kingsloand's Physics of the Secret Doctrine, which con
ored a few of the Occult Chemistry dingrnms. Back in Englland Phlllips
founid a o py of the third edition of Occull Chemndsiry, and, as he puts It,
was hooled. The first pointer te
the thensophists described, and what modern physics concedes, says
&l’i‘lp&, came when quarks were (sl -,r mitilate i requilring siibdivision
ol the proton into three bound guarks, But tl had further
subdivided thelr atoms info six smaller units connected by a “very thin
line of lighted force.” As Phillips points out, “Between three and eighiteen
there w41l remained s factor of six 1o be bridged.

Smith remarked that this unsatisfactony state of affairs
in some abstnise mathematical calo
st finally to suggest that guarks must be sul

1 (atomdc weight 20) and a variant meta

¥

L 82" .il:".'.-h- a1 8]

discovered

i !r:||-\.uif'1|r recoinciliation betwern 'l.n'|',.;l.

th r-,-.-..j\-'l'ui'_:t.! =

atiors, Wik

i ': ee

mbq_‘l. arks hich he gave 'L‘r e of omegona it '|:
"_'n' u'r:-.-- epted, th umber of ultimate particics per proton WOk

for a factor of two. The major -J':i:i
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cisus—that a frond of the plant h hortzenitally

mu[h like & talled comet rushing trough space. Ce

ghat additional preps may yet be found and dew
ik the aftributes of '_.’lc' unsecen plancts Lirinus, Neph '-|F
as-of the posiulated but as yet undiscoversd Ringold
There may also be, he says, an intra-Mercurial planet, closer 4
thongh modern astronomy considers It unlikely

Do the more basic side of the guestion, Kolisko, ¢
ence there might be between unprepared yarrow and 1k
jorce= of the sun in summer and the sarth in winter,
ﬂyrm_‘[_‘nf-l;:h ziz. When yarrow flowers were placed in
ders. in-r ]El:r:.'h soon; shiowed that compared ‘-L1-|=
Borse, or pig. the stag produced superiorn
animals }'._...1-}.; studied. the more oo
wnﬁuui"'"

She says she would try 1o get a stags bladder us soon as posaibi
the animal had been killed because she wian in perfect oo
srith fts conteniis, a0 as to study the [ormative forces of the
mearzs of her capillary analysis

Using silver nitrate, she obtained mmrvelous effects: the stag revealed
frsell c]tnrh through the .'..‘. mative forces in its urine. Visitors asked to
fdentify from the design on the filter paper the animal whose urine it
snight be 1 recognleed It as & deer or stag

Eolisko says the caplllary dvmsunolvals revealed an active connsction
betwren the antlers and the deer's excretions, =
pla_'.nrd by saying: “The formative force streams through the kikiney svs
tem. penctrates the urine, s impregnated inte the bladder, and = thus
conveyed to the yarmow during the process of its fermentation.” Kolisk
got a stag bladder with its content of urine stil] fresh. emptied the blad
der. and immediately filled the emptied space with yarrow. When she
dugn‘ up T].E nllowing spring a faint sanell of stag urine still lingered. To
see how long the varrow preparation refained ts potency, Kolisko FLL'}T
some In _l‘.a original hiadder for all of eight years, noting that it corrtinued
o retadn & slight smell of urine. Compared with a fresh batch, the best
results were from the eight-year old varrow. For her coripost she woihd
only take what she needed. n little ot a time, no more than a pinch
between two tinqﬂ-\

Whereas with yvarrow one is mainly dealing with potassivum influences,
says Steiner, if one wants to get hold of the ealclum influences, one needs
another plant “which also contalns sulfur in homespathlc substances
and draws them Inio an organic process.” By this he means camomile,
or Motricario chamomille, rich in salfur

The name Matricaria, derived from mater, indlcated to Culpeper that it
be ysed to sase the pains of childbirth. It was also a well-known remedy
for “all pains and torments of the belhy.”

That doubt. i why Stelner says that camomile be buried, not in e
bBladder, bait i the intestine of an ox

reity white flowers of camomile, which

tores ool -I-f'r"l
ey alno sygr r“_
Pedd which will have
and Plhuto a5 well
i 1ar puter spaes

Lhe sun

racl{avtis

ced she beca

miiorml

non she ex-

Picture chiained kv Lilv Kobisloo wiith her method of capillery dyviscnobesis using silver 1 oW cveErYwWheore 1IN e

1 May to June, exhale the characteristic aromaes of
"l.. the beginning of October, aavs Siciner, obinin
‘-'1r‘ intestines from the butcher and studf them
o make & saussge. | hese musl be buried n @ood soll oover

WL ET t where the sun can shine on the fce ery=tals to melt ihem

air ard stag's urine. OR

wese of the clearly depictrd antlers

r""' ah |

with camomile blossoms

@way in order for the cosmie forces to get to the sausage Irom bath above
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- - Appetidi § W
foudod] Steiner’s 1924 lectures, entitled Agrieulter wit}h e fotit :
g . th aucde
froon varions bisdynamic farmers 1 additionnd hints

2. The blossoms o

50 i yarrow buried for a year in o stag bladder
H-—tn".‘z_-l Etm florets of the common wild white yarrow {Achfilea

nﬂl&_ﬁﬂm.m in spring or carly summer, taking the part that is used me

gicinally. the upper umbrella-shaped inflorescence. They should then

be allowed to dry

Sara Soreis suliing a paste of g ond up gquarts orystal nde & oow’s harti o De Duarked

for & vear tn peoduee B

ern Hemi
ol winter

Biodynamic farmer Hugh Lovell of Blainsville, Georgla, recommends
placing the horns tip down, polnting toward the center of the earth, claim
Ing the bovine horn to be an antenna that plcks up the tellurie forces of
winter. Hugh Couriney stacks them in a clrele, point down; but in Aus
tralia they are laid flat in rows, separated by a thin layer of earth. All
methods seem 1o be effective.

sphere, June in the Southern), and are left there until the end

Quarte crystals

These are obtatnable from any good supply source, especially in Ar-
kansas. where there are several mines. A fine powder is produced by
grinding the crystals in an ron mortar and pestle, or by any other avail
able methiod

Mixed with water, the powder (s stuffed linto cow horms and Iniried al
the beginning of summer, before 5t. John's Day. Dug up in early fall, the
finished 501 should be stored in a glass jar and placed In & sunmy win

dorw
Slag hiadders stufled with varmow fower, hangng i U sunener sun before bl
Bicdynamic Preparstions 502 to 507 bt for the winker in Braduse BD S02
These preparations are Gsed to inoculate a regular compost heap oF
e K b P
Maria Thun's barmel compost
preparations are obtalnable from Josephine Porter Institute for The dried flowers, moistened with a tea made from the same Bowers

Applied Blo-Dynamic's, Ine are stufied into the bladder of a male deer, elk, or moose

[mstructions for making your own BD preparations are derived from A birycle pump can be used to inflate the biadder. or a samall balloon




8503, Camomile buried in a cow's intestine




392 A

Hisgh Courtney exiracting the fnishod SO0 froen a cow’s shd] that was [lled with ook
teirk ared s turned to hurs after spending Lhe winter busted n o nearby ereele One
teasponniul will be sufficiont for ten (oo of campost.

part of the jawbaorie, close the opening of the skull

Bury the lot during the winter, not too deep, in soll where the water
hes secess, and cover with peat moss. Much water must stream over the
skull. For lack of a stream, the sioull should be placed in a barrel with
decaying plant substance exposed 1o ralrwnter. The objject is to create
an ambiance of slimy, rotting mulch

In the spring. when the skull s dug up, the oak bark will have turmed
to & cnonbling black substance that smells like fresh soll, full of life,
teeming with microorganisms, and with a highly activated calefum con-
et =

Lowvell points out that the ash of white-oak bark is upward of 70 per
cent calcium, amnd the skull of an animal s much the same

Store the finished product as the other preps

506. Dandelion flower buried in a cow's mesentery

Steiner's rectpe is to collect the dundelion flowers {Tarmamoam officinaie

Appetidi F

93

Rk Conriney with 8 cow's mesentery (fied with dendeBion fowers that b bas fust
umwrnribeed and that w3l procuce s quantity of BD 506 sufficlent for severnl daosasserd
TS

before they go to seed, let them fade slightly, or dry them, keeping them
in & cool place unti]l the beginning of October, preferably covered with

poat moss,

Tradition has it to pick dandelion flowers fairly early In the moming,

Just prior to when they open and are viaited by bees, (0 ensure thl:":\' Are

ul their highest essenee, pleking the sunniest spots first 1o beat the bees

In the fall they must be pressed tightly together to flll the mesentery ol
& cow-or ax. the mesentery being the large sheath of skin that surrourids
the internal organs of the andmal. Stelner warns that the mesentery,
obtaicable from any slaughtethouse, must be in perfect condition, with-
out damaged parts or holes, Surphas fat may be cut off, but care must be
taken mot to break the tender skin

Wrapped around the flowers, the sheath ia ted with siring or deli
tately sewn. When ready, the flowers can be seen peeping through the
skin

The result is buried about twelve inches below the surface so that it
spends the winter exposed to the strong carth forces, which Stelner says
strcam through the soll at that time of year.

In the spring the resulting soft, friable material is ready to be used in
fhe compost heap, Agaln, only & minute amount is necded—about a
tEaspoon for ten tons of compost. It is the forces. not the substances
Which are said to be at work. Preparation 506 is credited with establish-
Ing the proper relationahip briween potaasium and silica, allowing crops
i draw on the substances and forces in the broader muroundings. even
within the entire district

Related to Jupiter. 506, Is sald to promote functions operative in the
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