AN DEN BOSCH

An alarming look at pest control
and the people who keep us
“hooked” on deadly chemicals

e by Paul Ehrlich















FOREWORD

When this book first appeared in 1978, the jacket was dec-
orated with an illustration of a cosmetically perfect red ap-
ple carved with a skull and crossbones. Ironically, in March
1989, as we were drafting this foreword for the reissue of
the book, public controversy was storming over the use of
the suspected carcinogen Alar® to enhance the appearance
and storage qualities of apples and other produce. In his
introduction to the book Professor van den Bosch chided
the pesticide industry for its use of Madison Avenue gim-
mickry to sell pesticides to farmers. Eleven years later a
San Francisco Examiner article (March 13, 1989) outlined
a major chemical company’s multi-million dollar advertising
campaign to soft-sell pesticides to homeowners, using tran-
quil scenes of people enjoying bug-free gardens. The cor-
porate targets and tactics to sell pesticides may be differ-
ent, but the goal remains the same.

But what has happened in other areas covered by the
book? It would be presumptuous to attempt to update Pro-
fessor van den Bosch’s book—it is unique. This foreword
simply reviews some of the areas covered by the book from
the perspective of recent events.

Nobel laureate Norman Borlaug retracted much of his
assault on the concept of the balance of nature after realiz-
ing that modern plant breeding and heavy pesticide use are
only a partial answer in modern pest control. Writing in
1988, Borlaug cautioned the new breed of biotechnologists
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who control center court that they may be overselling the
scientific superiority of genetic engineering techniques for
solving crop production and protection problems. Like Bor-
laug and others, the new technologists fail to assess their
innovations in an agroccosystem context and ignore the
documented ability of insects to meet and conquer all of
humanity’s prior direct challenges. Among the many new
proposals is the incorporation of “bio-rational insecticides™
into plants—an approach which, because of genetic adap-
tation in pests, will not provide the hoped-for definitive so-
lution to pest problems.

What van den Bosch called the “pesticide treadmill” con-
tinues and expands into other areas of agriculture and in
most regions of the world. In the third Robert van den Bosch
Memorial Lecture Robert Metcalf pointed out that pesti-
cide resistance in insects was increasing exponentially: by
1984, 447 species of arthropod pests worldwide were resis-
tant to one or more pesticides. In addition, as predicted by
van den Bosch, pesticide-induced outbreaks of target and
nontarget pests are increasingly common as natural ene-
mies are destroved and the pests breed unchecked. A prime
example of an induced pest problem is the rice brown
planthopper in southeast Asia, which until recently was re-
garded as the major primary pest of rice. Because of this
perception, it was the focus of a large program sponsored
by international agencies to breed resistant plants. Only later
did the scientific community learn, via Dr. Peter Kenmore,
one of van den Bosch’s students, that the pest was an in-
secticide-induced product of the “green revolution™ itself.
Very recently one of van den Bosch’s academic grandsons,
Dr. Kevin Gallagher, showed that genes for overcoming re-
sistance to rice varieties not yet released were widespread
in the pest population. Armed with some of this informa-
tion, President Suharto of Indonesia banned the insecti-
cides responsible for inducing outbreaks of this pest. This
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drastic government action resulted in no losses in yield.
There are many other such examples.

There is still plenty of reason to be “eco-radical” in the
sense van den Bosch meant it. Organisms (plants, dolphins,
insects, ete.) are considered pests when they interfere with
short-run economic interests, and there is a propensity to
use quick fixes to solve these problems. On managed lands
in developed countries, herbicide use in particular is soar-
ing—with a concomitant widespread contamination of ground
water. Forests in the northwest United States have been
clear cut because it is thought more efficient and “econom-
ical”; besides, 2,.4,5-T, albeit contaminated with dioxin, can
suppress unwanted plant competitors during regeneration
of the stand. The use of this chemical on Forest Service
lands has been banned for public health reasons, but other
chemicals have been substituted, and spraying continues
on private lands. Managing the forest by selective logging
is not considered a viable economic option, and forestry
continues its headlong rush to become more like traditional
agriculture—genetically narrow varieties of trees are planted
and a heavy reliance on chemicals is developing to produce
the crop with its attendant induced pest problems. Around
the world the last of the primeval forests are being ravaged
by corporations seeking cheap natural resources, by large
and small farmers secking new lands, and by corporate
raiders seeking to pay off huge debts. Unfortunately, mak-
ing a fast buck still overrides all other considerations.

DDT use is no longer a major issue in developed coun-
tries, but its legacy lives on in the biosphere as new pesti-
cides and other compounds of all kinds are introduced by
industries at an alarming rate. Only later will we know some
of the health or biological consequences of a small fraction
of these compounds. Who is there to protect the public’s
interest? Certainly not the Environmental Protection Agency!
We only need to consider what the Reagan years in Wash-
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ington did to an already “raped” EPA and to the environ-
ment. Love Canals and Kesterson Reservoirs are more
comimon than we would like to think. And consider the lovely
Rhine, purged of life by a massive accidental Sandoz spill—
compounded, we are told, by the purposeful subsequent
dumping by others of chemicals they needed to dispose of.
After all, the river had already been contaminated! More
fearsome is the unknown fate of the myriad of chemical
products and by-products dumped legally in landfills that
have proven unsafe, and illegally in innumerable places far
from sight. Unabashed, humans continue to pollute with
gross lack of concern for the welfare of Mother Earth or of
our future generations.

And what is new with “Ole King Cotton,” that major
abuser of pesticides? In southern California cotton growers
sought and received a special use permit for a banned sus-
pected carcinogenic pesticide—not because it was an effec-
tive insecticide but rather because farmers thought it en-
hanced yields by stimulating plant growth. Van den Bosch
predicted that excessive pesticide use would simply exac-
erbate pest problems in cotton. In this regard, insecticide
resistance in induced pests brought financial ruin to grow-
ers in the desert valleys of southermn California; induced pests
disgraced a major international pesticide company in the
Sudan; and insect pressure forced Arkansas farmers to co-
operate, to treat pests as a regional problem, and to substi-
tute sound information on natural controls for indiscrimi-
nate use of insecticides by individual farmers—without losses
in vield or quality. Now the dreaded cotton boll weevil has
been introduced into Brazil, where it is devastating the cot-
ton crop and reshaping the agricultural economy just as it
once did in the southern United States. Brazilian plant
breeders at first were confident, despite all historical evi-
dence to the contrary, that they could control the boll wee-
vil with insecticides. But a socially conscious Brazilian col-
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league knew differently and lamented, “They have poisoned
the grandfathers and the fathers, and with the introduction
of this pest they will also poison the sons.” Most of the
pesticides in developing countries continue to be applied
using hand-held sprayers without the benefit of protective
clothing, and in the United States this danger has only par-
tially abated.

Professor van den Bosch thought that a better way to
“battle bugs”™ was via the implementation of sound agro-
ccological research (Integrated Pest Management) that sub-
stitutes the abundant natural controls of pests that exist in
many agriculture systems for chemical controls. The seeds
he and colleagues planted are now bearing fruit as prior
knowledge of pest biclogies is compiled, new knowledge is
added to the literature, and computer-based systems are
developed to deliver sound pest-control information. Al-
though the increasing public awareness of the adverse side
effects of indiscriminate pesticide use was of immense help
in promoting the development of IPM and other research
programs, the fact that pesticides are “too cheap”™ greatly
hinders further development and implementation of 1PM.
The real costs of pesticides and other chemicals are not borne
by the user: profits from pesticide use are private, but the
negative health and environmental costs of their use remain
in the public domain—in the water we drink, the food we
eat, and the air we breathe.

Van den Bosch assailed CAST (the Council for Agricul-
tural Science and Technology) and the giveaway “free pes-
ticide press” for telling the “truth” about pesticides. Unfor-
tunately, CAST is still alive and well; one of our graduate
students recently received one of their mailers. The free
pesticide press continues to be an important source of “in-
formation” for farmers. A Fall 1987 article in The Cotton
Grower called Integrated Pest Management in cotton a nine-
billion-dollar mistake, and the “instant professionals™ loved
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it because they could now justify the use of more insecti-
cides to save every last cotton bud—this even though the
scientific community knows that cotton under pest-free
conditions can mature less than half of the fruit initiated.
Van den Bosch would have enjoyed the battle to set this
and other scores straight, but alas he is gone.

How are the small farmers doing—van den Bosch’s “sor-
riest losers”—who receive all the free information concern-
ing the supposed benefits of pesticide use? Well, they will
be unhappy to learn from the rural sociologists that the San
Joaquin Valley continues to develop into the bastion of cor-
porate farming, that their stable farm communities are being
replaced by Spanish-speaking ones, that the welfare rolls
for the corporate agricultural rich and the disenfranchised
poor are on the rise, that the 160-acre rule for the use of
public irrigation water has been changed to g6o acres but
nobody enforces the new limit either, and that the role of
the land-grant universities in promoting rural life has all
but disappeared in California.

And what has happened to the farm-worker leader Cesar
Chavez, whom van den Bosch supported so strongly? He
nearly died last year during a prolonged fast designed to
focus attention on the continuing dire plight of farm work-
ers. Similarly, in Fall 1988 the co-founder of the United
Farm Workers Union, Dolores Huerta, had four ribs bro-
ken and her spleen ruptured (on national television) by po-
lice using “prescribed” methods of crowd control. “Sticking
it to Cesar” was van den Bosch’s euphemism for keeping
the downtrodden farm worker down, and nothing has
changed in that area.

The politics of pest control also continue as usual. Even
van den Bosch’s professed “mistress,” the University of
California, proposes that corporate—university relationships
for the development of biotechnology should be strength-
ened. Many applications of biotechnology will have impor-
tant consequences for agriculture and pest control. The fear
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among many concerned researchers is that proprietary rights
will supersede the public’s right to know, that more and
more the means of production will be vertically integrated,
that unforeseen technology-driven pest-control disasters loom
ahead, and that the genetic diversity of crops will be fur-
ther reduced and controlled in the name of corporate profit
and extra monies to run the university. These dire pros-
pects augment the insult to the academic integrity of a great
public land-grant university and to the academic freedom
of its researchers.

Professor van den Bosch was one of the world's foremost
experts in the field of biological control, and he no doubt
would be saddened by recent events that affect his beloved
discipline. The institutionalization of biological control is such
that the term has been cheapened—it has lost its meaning.
Everyone claims to be doing it, but the discipline is weaker
now than it has ever been. This problem is best illustrated
by a 1988 report from the prestigious National Academy of
Sciences, wherein biological control was equated with bio-
technology. In rebuttal, R. Garcia et al., in a 1988 Biosci-
ence article, pointed out that this was a gross perversion of
an honored concept and discipline. To make matters worse,
the Division of Biological Control at the University of Cal-
ifornia at Riverside was disbanded in 1988, and the fate of
the small group at Berkeley is uncertain. All of this occurs
as we celebrate the centennial of the beginning of modern
biological control: the introduction of the Vedalia beetle in
1888—8¢, which saved the citrus industry in California from
the ravages of the cottony cushion scale. Yet as this is hap-
pening, widespread public outrage is demanding safer
methods of pest control, and of course Professor van den
Bosch’s legacy outlined in this book urges us on. Such tra-
vail would merely have reinforced van den Bosch’s resolve
to preserve and strengthen the discipline of biological con-
trol, to maintain its identity. We must not fail in this task!

His wife Peggy and we, his colleagues in life, applaud
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the University of California Press for reissuing this histori-
cal document that recounts one man’s fight to save Mother
Earth. And a bitter fight it was! “Van” fought with a con-
viction supported by his scientific endeavors, with the en-
ergy motivated by the pervasiveness of the problem, and
with the passion inspired by his profound love for his aca-
demic institution, the University of California. The book
bears dated facts, but readers will find its strong message
as relevant today as when it was first issued.

L. E. Caltagirone E. F. Legner

D. L. Dahlsten R. F. Luck

L. K. Etzel J. A. McMurtry

L. A. Falcon V. M. Stern

R. Garcia Paul De Bach,

A. P. Gutierrez Emeritus Professor
K. S. Hagen
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PREFACE

With the publication, in 1962, of Silent Spring, highlighting
the potential for ecological disaster inherent in the wide use
of pesticides, Rachel Carson started the world down the
road to ecological awareness. But in certain circles, that val-
iant writer’s efforts have remained anathema. Pesticides
were big business in 1962 and are still big business, and pes-
ticides are an ideal product: like heroin, they promise para-
dise and deliver addiction. And dope and pesticide peddlers
both have only one cure for addiction: use more and more of
the product at whatever cost in dollars and human suffering
(and in the case of pesticides, in environmental degrada-
tion).

The big-money moguls in the pesticide industry, their
wholly-owned subsidiary the U. S. Department of Agricul-
ture, their bought-and-paid-for entomologists and toxicol-
ogists, and the poor slobs who try to make a living pro-
moting broadcast use of pesticides didn’t like Silent Spring
one bit. More than a decade after Dr. Carson’s death, they
still on occasion revile her. They will like Robert van den
Bosch’s book even less, for the book tells the public for the
first time what competent professionals in the insect-control
business have long known: that even without considering
the environmental hazards of pesticides, their broadcast use
is a disaster for all but those who sell or promote them. The
pesticide system of today doesn’t control pests, it creates
them. It imposes an immense financial burden on farmers
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and an immense health burden on farm workers. And it ex-
poses consumers to unknown risks with no compensatory
benefits.

Professor van den Bosch, a distinguished scientist and “in-
sider” with long experience in the business of controlling
pest populations, lays out the story of stupidity, venality,
and corruption as only an insider can. It’s all here: the sup-
pression of research on alternative systems, the sale of the
honorable traditions of the Entomological Society of
America for a mess of booze, the pressure put on scientists
in state universities to suppress results unfavorable to the
“pesticide mafia,” the disgrace of the Department of Agri-
culture, the rape of the EPA—the whole tragic story.

The Pesticide Conspiracy is a book written by a man
who is frankly angry, and you will be angry when you've
finished it. But anger is not enough. Concerted political ac-
tion is required if the desperately needed transition to inte-
grated pest management is to be achieved. With such man-
agement, pesticides are used when needed in an ecologically
sound mix of techniques that minimize damage to the crop,
the environment, the farm worker, the consumer, and the
farmer’s pocketbook. Until the Agricultural Research Serv-
ice of the Department of Agriculture can be upgraded and
the USDA as a whole brought into the battle against pests
(rather than in favor of pesticides), there is no hope of
reform. And the quickest way to get to the USDA is by
weeding out its overlords on the House Agriculture Com-
mittee—many of whom should have been retired decades ago
for the benefit of the nation. As long as such men—ignorant
of ecology but having enormous power over agriculture—re-
main in office, the agro-ccosystems of the United States will
continue to run downhill toward ultimate disaster.

Paul R. Ehrlich
Professor of Biological Sciences
Stanford University









PROLOGUE

Silent Spring Revisited

On this day in a future time, spring has returned and the
sun-washed Mississippi Delta is breathtakingly beautiful
under a brilliant blue sky and a mantle of lush greenery. It
is a glorious season of warm days and soft nights, when the
land, as it has for countless centuries, pulses with renewed
life. There are the sounds of spring too: the rustling of
leaves in a zephyr, the faint rumble of distant thunder, the
whisper of water in a slowly flowing stream, the chitchat of
small birds, the chirring of cicadas, the crackling flight of
grasshoppers, the low hum of foraging bees.

But these are the voices of Nature, and they form a muted
chorus compared to the crescendo of sound once heard in
this vibrant season. Something is missing from this spring-
time symphony; that something is the sound of man. Man is
gone, and nowhere to be heard is the clatter of a tractor, the
moaning power surge of a spray plane, the grinding throb of
a diesel locomotive, the roar of a truck-trailer rig, the
squawk of a transistor radio, the whooping of voices across a
field.

At some time in the past, man fashioned a catastrophe












Chapter 1

INTRODUCTION

A Can of Worms

In the early summer of 1976, a popular California radio sta-
tion broadcast to growers an insecticide advertisement pre-
pared for a major chemical company by a New York ad
agency. The broadcast warned the growers of the imminent
appearance of a “menacing” pest in one of their major crops
and advised that as soon as the bugs “first appear” in the
fields the growers should start a regular spray program,
using, of course, the advertised insecticide. The broadcast
also claimed that the material was the one insecticide the
growers in the area could depend on for effective and eco-
nomical control of the threatening pest, and further told the
growers that through its use they would get a cleaner crop
and more profit at harvest time.

The advertisement epitomizes what is wrong with the
American way of killing bugs, a practice more often con-
cerned with merchandising gimmickry than it is with ap-
plied science. In connection with this gimmickry, much of
modern chemical pest control is dishonest, irresponsible,
and dangerous. This was true of the radio advertisement just
described. It was dishonest in its claim that the touted in-
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secticide was the one material that growers could depend
upon, for in actuality there are several equally effective in-
secticides and none will assure a cleaner crop and more
profit. The advertisement was irresponsible in advising
growers to initiate a regular spray program upon “first ap-
pearance” of the pest. Intensive research has shown that
spraying of the crop should be undertaken only when the
pest population reaches and maintains a prescribed level
during the budding season and that sprays should never be
applied on a regular schedule. Finally, the advertisement
was dangerous, because the advised spraying, if widely
adopted by the growers, would have resulted in the sense-
less dumping of huge amounts of a highly hazardous poison
into the environment.

As a veteran researcher in insect control, I have long been
disturbed by the dishonest, irresponsible, and dangerous na-
ture of our prevailing chemical control strategy, but I am
even more distressed by the knowledge that this simplistic
strategy cannot possibly contain the versatile, prolific, and
adaptable insects. For a third of a century following the
emergence of DDT, we have been locked onto this costly
and hazardous insect control strategy, which for biological
and ecological reasons, never had a chance to succeed.

What is most disturbing of all is our inability to clean up
the mess by shifting to the workable, ecologically based, al-
ternative strategy that modern pest-control specialists term
integrated control (also termed integrated pest manage-
ment). Integrated control, as the name implies, is a holistic
strategy that utilizes technical information, continuous pest-
population monitoring, resource (crop) assessment, control-
action criteria, materials, and methods, in concert with natu-
ral mortality factors, to manage pest populations in a safe,
economical, and effective way. Integrated control is the only
strategy that will work effectively against the insects, be-
cause it systematically utilizes all possible tactics in such a
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way that they attain full individual impact, function collec-
tively for maximum mutual effect, and cause minimum det-
riment to the surrounding environment. In other words,
unlike the prevailing chemical control strategy, with its em-
phasis on product merchandising, integrated control is a
technology. It is scientific pest control and, as such, the only
way we can hope to gain the upper hand in our battle with
the insects. In every respect, integrated control makes sense,
and it works (see Chapter 15). Despite this, our swing to
this better pest-management strategy has been painfully
slow, and for a clear reason. The impediment has been a
powerful coalition of individuals, corporations, and agencies
that profit from the prevailing chemical control strategy and
brook no interference with the status quo. This power con-
sortium has been unrelenting in its efforts to keep things as
they are and as so frequently happens in our society, the
games it plays to maintain the status quo are often corrup-
tive, coercive, and sinister.

This book, then, is a tale of a contemporary technology
gone sour under the pressures generated by a powerful
vested interest. Bugs provide the theme, but politics, deceit,
corruption, and treachery are its substance. I feel that the
story is a most timely one, for it describes an ecological rip-
off and how this atrocity is being perpetuated by tacticians
of pure Watergate stripe. The book is largely based on per-
sonal experiences and insights gained from more than a
quarter century of battling the bugs and their human allies
who devised and maintain the inadequate chemical control
strategy. It is a tale of personal outrage that I hope proves
highly infectious.






Chapter 2

MOTHER NATURE AND THE GRAY COMPUTER

The overwhelming tragedy of planet Earth is man’s con-
tempt for nature. And nowhere is this contempt more man-
ifest than among agri-technologists, the architects of mod-
ern crop production. Listen to Norman Borlaug, father of
the Green Revolution, as he voices this contempt: “The
cliché ‘in balance with nature” which is in common usage
today by modern-day environmentalists is very misleading.
It implies we would have a favorable balance with nature’
to assure the protection of our crop species if the ‘balance
with nature’ were not upset by man. This, of course, is not
true, nor is there in existence a single in-balance-with-nature
ecosystem.”

This astonishing statement was made by Nobel Laureate
Borlaug in his 1971 McDougall Memorial Lecture before
the Seventh Biennial Conference of the Food and Agricul-
ture Organization of the United Nations, in Rome.! Clearly,
Borlaug fails to comprehend that the Green Revolution, his
vehicle to international fame, became an imperative because
one of earth’s creatures had fallen out of balance with na-
ture. This creature, of course, is man. It is cause for deep
concern that people like Borlaug have immense influence
over the way humanity meets the crisis of its own doing,
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and if these experts do not even understand nature’s basic
mechanisms, their advice and activities can only aggravate
the earthly tragedy.

This is certainly true of my branch of technology, insect
control, in which Borlaug stands steadfastly with those who
support the chemical control strategy, an approach that has
triggered a veritable Bug Bomb. Indeed, that is what this
book is all about: technology’s ironic role in enhancing the
insects’ competitive position vis-i-vis man. It is difficult to
envisage how such lowly creatures could attain prime status
as our competitors for the earthly bounty, but somehow our
peculiar genius for disrupting nature has boosted them into
that position.

Let me tell you about it.

The Insects

As a group, insects are the most successful animals that
have ever evolved. For one thing, they are ancient, having
appeared more than 300 million years ago. Furthermore, by
200 million years ago they had diversified remarkably and
had developed forms very similar to those running and flit-
ting about today.? What this tells us is that insects have held
their own over a vast expanse of time in the face of cataclys-
mic geological, climatic, and biological changes which have
wiped out untold numbers of more “advanced” creatures.

In other words, insects have a fantastic ability to survive.
Why? Well, for one thing, they are incredibly diverse. Vari-
ous estimates place their total species’ numbers in excess of
1 million. Roughly 75 per cent of all of Earth’s described an-
imal species are insects.® Insects are also highly adaptable;
they are literally everywhere, occupying an amazing array
of niches, embracing water and soil, the roots, stems,
branches, leaves, flowers, and fruits of plants, stored plant
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and animal products, furniture, clothing, books, house foun-
dations, fence posts, dung, carrion, and living animals, in-
cluding one another, dogs, cats, rats, squirrels, wolves, sea
lions, and humans, to name but a few.

Many insects also have incredible reproductive abilities,
which are realized through fantastic egg-laying capacities or
by the rapid turnover of generations. The champion egg
layer is probably the termite, which pumps out about 150
million eggs during her fecund life span. The quick-cycle
artists are such creatures as the aphids, which under opti-
mum conditions can turn over a generation per week. The
numbers that the insectan birth machines grind out are truly
mind-boggling. For example, a locust swarm may cover six
hundred square miles and contain more than a trillion in-
sects.? Each year, in California alfalfa fields alone, 7.5 billion
convergent lady beetles devour 3.75 trillion aphids.® And
think about it: the lady beetles munch only about half the
aphids in alfalfa, alfalfa is grown on only 1.0 per cent of Cal-
ifornia’s area, and California is but a tiny fraction of Earth’s
land mass! There’s a mighty mob of ladybugs and aphids
rattling around this planet, and when we throw in the other
million-plus insect species, the bug numbers become astro-
nomical.

Yes, insects are abundant animals, and they have great ge-
netic plasticity to go along with their numbers. Thus, given
species can quickly adapt to unforeseen environmental ad-
versity or opportunity. This is exemplified by the rapid and
widespread development of insect resistance to pesticides.®
Another great attribute of insects is their ability to get
around. Most important, they can fly. This means that they
can move quickly and for considerable distances, away from
adversity or to new food sources. And when they feed, they
can do so in a variety of ways, another great advantage.
Thus, insects ingest food by chewing, lapping, rasping, suck-
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ing, and even absorption through their skins. This enables
them to feed on a great variety of foodstuffs under a daz-
zling array of circumstances.

Indeed, insects are formidable animals, and the key to
their success is their superb natural programming to utilize
their assets of diversity, adaptability, and prolificity. They
don’t have to think, for they have built-in mechanisms that
take care of that need. And since they don’t think, they
don’t make deliberate mistakes, commit planned atrocities,
or try to dominate nature. Their formula for success has
worked splendidly for 300 million years, and it is working
with great efficiency in their joust with man. On the other
hand, we, the thinking animal, have made a basic mistake in
assuming that insects, as dumb, lowly brutes, can be easily
subdued by the most simplistic of methods. We have ig-
nored the wildly flashing signal of insect success, which
clearly warns that the bugs are hard to beat. But, then, we
do this repeatedly in our general dealings with nature,
which we treat with abuse and contempt.

Let’s take a look at ourselves.

Homo sapiens

Our problem is that we are too smart for our own good,
and for that matter, the good of the biosphere. The basic
problem is that our brain enables us to evaluate, plan, and
execute. Thus, while all other creatures are programmed by
nature and subject to her whims, we have our own gray com-
puter to motivate, for good or evil, our chemical engine. In-
deed, matters have progressed to the point where we at-
tempt to operate independently of nature, challenging her
dominance of the biosphere. This is a game we simply can-
not win, and in trying we have set in train a series of events
that have brought increasing chaos to the planet. There are
two major reasons why our challenge to nature was doomed
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from the start. First, though our brain permits us to plan,
create, and execute, its positive traits are overwhelmed by
its negative ones. Among living species, we are the only one
possessed of arrogance, deliberate stupidity, greed, hate,
jealousy, treachery, and the impulse to revenge, all of which
may erupt spontaneously or be turned on at will. We simply
do not have the capacity to subdue our computer’s adverse
characteristics, and so our ability to reason, create, and exe-
cute is subordinated to the worst of our traits. This leads
directly to our second fatal flaw, the lack of a grand strategy
to counter nature’s simple and successful, age-old game
plan. With man there can be no plan, because the human
brain is not a single guiding device but occurs instead as a
hopelessly unregulated confusion of gray computers distrib-
uted among 4 billion people, each computer with its own
motivations, ambitions, hopes, hatreds, fears, and jealousies.
Result: an ever-deepening earthly tragedy.

It has not always been so. Indeed, for millennia, in our
age of innocence, we existed as a creature of nature in near
balance with the environment. Then our brain was held in
restraint largely by our fear of the unknown. This was the
era of tribalism, feudalism, and great religious influence,
when nature worked in partnership with the chiefs, lords,
gurus, and priests. In that period of innocence and igno-
rance, nature controlled man just as it does all other crea-
tures, through disease, pestilence, starvation, competition,
predation, and climatic or physical catastrophe. And in
those days man acknowledged these adversities as the will
of God or some other higher powers.

But gradually we began to understand the laws of nature,
for as time passed, occasional geniuses appeared among the
gray computers and they probed the mysteries of the Earth
and the universe. The successive geniuses and their disciples
began to piece together a framework of knowledge and
technology. Enlightenment emerged from the darkness; the



14 THE PESTICIDE CONSPIRACY

feudalistic stranglehold weakened; the dominance of the
religions waned. Suddenly it all came together as a techno-
logical and industrial revolution. Overnight, our age-old
problems of staying alive, filling our bellies, moving about,
and entertaining ourse ves became immeasurably easier. We
had done it alone, in defiance of nature. We were at the
threshold of unbelievable affluence, comfort, health, and en-
joyment. Nature was our slave.

Now just look at what we can do to her:

We can hunt the largest mammals with amazing
efficiency from vehicles or big ships, with no fear of Simba
or Moby Dick. We can pinpoint the breeding grounds of our
ancient nemesis the locust and spray the enemy into submis-
sion before it forms its ravaging swarms. We can dam the
mightiest rivers, control their destructive floods, and use the
trapped waters to irrigate our lands and energize our homes
and factories. We can prevent or subdue such age-old dis-
eases as malaria, cholera, plague, smallpox, and polio, and
can work a thousand other miracles to save and protect hu-
manity from pestilence. We have developed machines that
can transport us by the hundreds from continent to conti-
nent in a matter of hours. And on a breath-taking scale, we
can plow land, pump oil, mine coal, cut timber, fill swamps,
level hills, bore through mountains, dig ditches, lay pave-
ment, erect buildings, produce television sets, and crank out
“Big Macs.”

It all seems so good, but there is a price to pay.

Nature

Nature is tough, and she is showing signs of impatience
with our tampering. Think about what’s happening. A
poorly conceived and engineered dam suddenly collapses
and releases a wall of water that destroys a fertile valley
that took millennia to evolve. Another dam, developed to
bring prosperity to an underdeveloped nation, simulta-
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neously creates a massive breeding place for disease-trans-
mitting organisms, which trigger devastating epidemics.
Meanwhile, the suspended silt of the river water is depos-
ited behind the dam, inevitably destroying the reservoir,
while at the mouth of the river a fishery dies for lack of
river-borne nutrients, and millions face a protein shortage.
In another area, men seeking instant wealth greedily strip
the forests from the surrounding mountainsides, but with
the coming of the next monsoon, a rubble of mud and boul-
ders cascades into the valleys and kills the fertile soils that
for centuries had sustained the spoilers’ ancestors. In an arid
area of the subtropics where nomadic tribes and their flocks
had coexisted with nature for centuries, the balance is de-
stroyed when a system of tube wells financed by the aid pro-
gram of a developed nation leads to excessive production of
livestock, which overgraze the land and turn it into a sterile
desert. In a great metropolitan center, smog generated by
automobile exhaust emissions backs up against the sur-
rounding mountains and destroys the magnificent pine for-
ests that are the recreational outlet for the millions of smog
makers.

Yes, Nature is signaling her impatience, and we should
heed her warnings and back off from much of what we are
doing. But in truth we can’t, because our 4 billion gray com-
puters are unmanageable and as such persist in doing their
myriad crazy things. To make matters worse, the computers
bunch together in groups and factions that play their partic-
ular arrogant, greedy, stupid, hateful, jealous, and vengeful
games with awful effect. Whites kill Blacks and Blacks kill
Whites. Protestants kill Catholics and Catholics kill Protes-
tants. Arabs kill Jews and Jews kill Arabs. Moslems kill
Christians and Christians kill Moslems. Communists kill
Fascists and Fascists kill Communists. And along with all
this killing there is immense abuse of the land and a mind-
less exploitation of resources.

Brazil says, Don’t tell us not to exploit the Amazon jungles
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—we've got a lot of environment to spoil. The Japanese and
the Russians say, Don’t tell us to stop hunting whales—we’ve
got a ton of money invested in our whaling fleets and we
want to earn it back. The French-British consortium, and
the Russians, with their SST’s say, The petroleum shortage,
the decibel count, and the ozone shield be damned—we've
got billions invested in our SST’s and were going to sell
them to regain our investment and enhance our national
prestige. The French, Chinese, and Indians say, Too bad,
world, we want to join the hydrogen-bomb club and will
damned well test our nuclear devices. The forest products
industry says, Sure, we're going to spray with DDT—we've
got to save these logs and make a profit. The labor unions
say, To hell with your wild rivers—we need dams, because
dams mean jobs. The petroleum industry says, Forget ecol-
ogy—we need to rip open the earth to get at the oil shale.
The Third World says, Hey, First Worlders, don’t tell us not
to have babies—that’s genocide, and besides were going to
practice all the machismo we want.

Nature sits back and smiles. Her upstart challenger is shot
down even before he gets off the ground. She has time on
her side, and although she’s a bit tattered, she’ll be around
when the dust settles. And it is a good bet that her favored
children, the insects, will be too. In fact, the bug bomb,
with our help, is already showing signs of out-megatonning
the human population bomb.



Chapter 3

THE PESTICIDE TREADMILL

We do things prodigiously. For example, we gorge on plat-
ter-sized, two-inch-thick steaks, drink martinis by the tum-
blerful, throw away much of the food we place on the table,
drive giant, gas-gobbling cars (one for Dad, one for Mom,
one for Mike, one for Cindy), maintain our homes at 80° F.
in winter and 65° F. in summer, run multiple television sets
concurrently, burn lights around the clock in half the house,
squander water in bathing, tooth brushing, laundering,
flushing, and irrigating, and spray pests in the pattern of sat-
uration hombing. With some of the wasteful things we do,
there are as yet no signs of backlash, but with others there
arc; e.g., a stepped-up incidence of coronary disease, brown-
outs, and water shortages, and in the case of pest control, a
pesticide treadmill.

Now, I am constantly reminded by my colleagues the
weed scientists, plant pathologists, nematologists, et al., that
pest is a generic term and that I am somewhat out of line in
using it in reference to insects and their chemical control.
They prefer that I use the terminology insecticide treadmill.
But these people are really splitting hairs, because what has
happened in the form of an insecticide treadmill is also sur-
facing in the chemical contro) of weeds, rats, fungi, nema-
todes, etc. So I do not feel too uncomfortable or technically
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unsound in using the terms insecticide treadmill and pes-
ticide treadmill interchangeably.

This chapter, then, though largely about insects, insecti-
cides, and the insecticide treadmill, relates in the broadest
sense to pest control. So let me tell you how we got onto the
pesticide treadmill; in starting out, it is perhaps best to look
first at ourselves, the killers.

The Killers

The Grower

A huge, weather-burned man, he shambles out of the
stupefying desert heat into the cool, dark womb of the Elks
Club bar, swings onto a stool, and roars, “Double Wild Tur-
key on the rocks.” Then, emotionally spent, he sags into his
massive frame and absent-mindedly drums his fingers on the
mahogany as the bartender crafts the drink. Finally it
comes, cool, deliciously mellow, resuscitating. He drains the
glass in huge gulps, and the mercy of the booze instantly
slams into his guts. Charged, he pounds the stumpy tumbler
onto the wood and bellows, “Pablo, another double Turkey.”
And as the bartender starts up the second magnum dollop,
the giant turns to the sorrel-haired, blond-mustachioed strip
of rawhide seated to his right and rumbles, “Brad, we really
blasted ’em. We really busted the bastards. First we hit ’em
with two pounds of methyl and then mopped up with Big
Daddy. I swear there ain’t a bollworm left on the whole
damned ranch.”

The rawhide says nothing but slowly nods approval as the
respect bordering on love that macho men hold for each
other glitters in the ice of his eyes.

The Forester

For long minutes, he bends over his maps in the light cast
by a guttering Coleman lantern while a half circle of khaki-
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clad, hard-hatted men wait silently at the edge of the dark-
ness. Beyond them, silhouettes of helicopters, tanker trucks,
and stacked steel drums loom out of the half-murk. Finally,
with a cackle of satisfaction rattling in his gorge, the plan-
ner straightens up, turns to his unit commanders, and
growls, “I's perfect; everything is accounted for. It can’t
fail. Jump-off time is 0500 hours, and remember, nothing is
to remain alive. Nothing] Tomorrow we blast the bloody
budworm out of the Modoc.”

The Home Gardener

In a half crouch, spraddle-legged, a scowl contorting his
face, he confronts the rosebush and spray-blasts it with all
the deadly intensity of a frontier marshal pumping the lethal
load of his Colt .44 into the thrashing body of a punk gun-
slinger.

The Housewife

As beautiful and virulent as a coiled fer-de-lance, she
waits in a shaded corner of the patio, cold eyes tracking the
small winged creature as it moves toward the ambush. Now
it is within range, and the killer strikes with blinding speed,
hissing out her deadly venom. The stricken animal, an in-
nocuous hover fly, plummets to the ground, spinning out its
life in crazy circlings on the flagstones. A cruel smile fleet-
ingly mars the assassin’s lovely lips, then fades as she puts
aside the aerosol, enters the house, and dials the country
club to arrange next week’s bridge bash.

Forgive this drift into fantasy; it's the best way I know to
dramatize the modern-day approach to pest control. But
how did we get into this trigger-happy condition? What
turned us on to our killer kick?

The answer is DDT.

Let’s take a look at this modern chemical miracle.
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DDT

The insects have plagued mankind since antiquity. Of
course, in ancient times much of their impact and thievery
went unnoticed, because, as hunters and gatherers, we grew
no crops to be raided, and in our ignorance of microbial in-
fection, we were totally unaware of the insectan role in dis-
ease transmission. But as time passed and we settled into a
largely agricultural life style, crop protection became a
major concern. Much later, as we developed an under-
standing of the role of insects in disease transmission, con-
trol of the microbe carriers did also. Finally, as standards of
living zoomed in the industrialized nations, insect-control
efforts were expanded to include species attacking forests,
dwellings, clothing, gardens, parks, livestock, pets, and even
those that were simply annoying or repugnant. But despite
these concerns and the effort to combat a widening spec-
trum of species, insect control remained, until very recently,
a low-grade technology. In fact, we simply accepted the
losses inflicted by many of the most serious depredators.
Then, in a flash, there was an apparent miracle that prom-
ised to end all this nonsense: DDT, a chemical that had
been sitting on a shelf for decades, was found to be the most
potent insecticide ever tested.

With the discovery of DDT’s insecticidal capacity, all tra-
ditional insect suppression tactics other than chemical con-
trol were shoved to a back burner, as we went for the kill
with our new miracle weapon. As an insect killer, DDT
worked like nothing ever had before. It killed with rapid
and deadly efficiency, was broadly toxic and long-lasting,
and it was cheap. It indeed seemed to be the ideal insecti-
cide, a miraculous product of modern technology and the
long-sought answer to the bug problem. Why bother with a
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multiplicity of insect-control tactics! We now had the nearly
perfect killer, which by itself could handle most of our tiny
tormenters, and what’s more, we had the insight to develop
additional miraculous materials to handle any problems not
solved by DDT. Overnight, pest control was transformed
from a side show to the center stage of modern technology.
And this technology was overwhelmingly chemical.

DDT catalyzed an explosive expansion of the pesticide in-
dustry. The process was simple: The unprecedented effec-
tiveness of this insecticide and its siblings and successors
and their low cost evoked an enormous demand for them.
This in turn attracted vast amounts of capital to create the
production capacity required to satisfy this demand. The re-
sultant expansion of the pesticide industry was so rapid and
massive that it simply steam-rollered pest-control technol-
ogy. Entomologists and other pest-control specialists were
sucked into the vortex, and for a couple of decades became
so engrossed in developing, producing, and assessing the
new pesticides that they forgot that pest control is essen-
tially an ecological matter. Thus, virtually an entire genera-
tion of researchers and teachers came to equate pest man-
agement with chemical control. So did the grower, forester,
food processor, mosquito abater, home gardener, politician,
government pest-control bureaucrat, experiment-station di-
rector, farm adviser, and just about everyone else directly or
indirectly concerned with pest suppression. Their miscon-
ception, more than anything else, is what flaws modern pest
control. In ignoring the ecological nature of pest control and
in attempting to dominate insects with a simplistic chemical
control strategy, we played directly into the strength of
those formidable adversaries. As a result, today, only a third
of a century after the discovery of DDT’s insect-killing
powers and despite the subsequent development of scores of
potent poisons, the bugs are doing better than ever, and
much of insect control is a shambles.
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The Insecticide Treadmill

There are at least a million insect species on planet
earth, but of this vast number only a few thousand—by vari-
ous estimates, from five to fifteen thousand—have become
pests. Of course, many species are innocuous, and most are
probably beneficial, acting as pollinators, reducers, scav-
engers, natural enemies of pests, even human food. Never-
theless, it is probably safe to assume that at least 10 per cent
of the insect species are our potential competitors. It would
seem, then, that perhaps fifty to one hundred fifty thousand
species have a pestiferous potential, yet only a fraction of
these ever attain pest status.

Why?

The answer of course is natural control, the combination
of physical and biological factors in the environment that
maintain all species populations within characteristic limits.
In other words, there is a balance of nature going on around
us all the time, and the most broadly affected group of or-
ganisms are the insects and their cousins the mites, the
earth’s most diverse bundle of animal species.

Now, among the biological factors that impinge upon the
insects, two kinds of natural enemies—the predators and the
parasites—play an immensely important role. Without the
ever-active, naturally occurring biological control effected
by predators and parasites, it is doubtful that man could
stand up to insect competition. What is most amazing about
this natural restraint on insect populations is that much if
not most of it results from the impact of bug upon bug. In
other words, the insects are their own worst enemies, for
many of the most important parasites and predators that re-
strain insect populations are themselves insects with special
adaptations for carnivory and a particular taste for bug
meat. This is a crucial factor in a burgeoning world-wide in-
secticide treadmill, which has brought the prevailing, chem-
ical control strategy to the brink of chaos.
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Modern insecticides are biocides. That is, by design, they
kill a wide spectrum of animals. This is the root cause of the
insecticide treadmill, for the chemicals kill good bugs as
well as bad ones. Thus, if not intelligently employed, they
can trigger a bug backlash by interfering with the balance
of nature which occurs even in our most severe crop mono-
cultures. For example, when applied to a crop, a biocide
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Figure 1. Target-pest resurgence following applications of a
“control” insecticide. In this experiment, plots treated with
monocrotophos, an insecticide federally registered for boll-
worm control, suffered heavier infestations than untreated
plots. Note particularly the strong bollworm resurgence fol-
lowing the initial treatment. Simultaneous samplings of preda-
tors revealed that the insecticide destroyed bollworm
predators and thus permitted resurgence of the pest. The
data are from an experiment conducted at Dos Palos,
California, in 1965. Adapted from R. van den Bosch and
P. S. Messenger, Biological Control, p. 123 (Scranton, Pa.:
International Textbook Co., 1973).
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kills not only pests but also other species in the insect com-
munity, including the natural enemies that restrain noxious
species. Often, the natural enemies suffer excessively, first
because they are generally less robust than the pest species,
and second, because the insecticides deplete their food sup-
ply (i.e., the pest species) so that they starve or leave the
fields. As a result, insecticide spraying frequently creates a
virtual biotic vacuum in which the surviving or reinvading
pests, free of significant natural-enemy attack, explode. Such
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Figure 2. A secondary outbreak of the beet army worm in
cofton following insecticide treatment. Note that on August
12 there were approximately seventeen times as many army
worms in plots that had been previously treated with insecti-
cide (a toxaphene-DDT mixture} as in plots with no history of
treatment. Data are from an experiment conducted near Cor-
coran, Cadlifornig, in 1969. Subsequent studies have clearly
shown that elimination of predators in the treated cotion
permits such secondary pest explosions. Adapted from R. van
den Bosch, and P. S. Messenger, Biological Control, p. 125
(Scranton, Pa.: International Textbook Co., 1973}.
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Figure 3. Insecticide resistance. Decline in toxicity of methyl
parathion to tobacco budworms from Central Texas during
the period 1967-70. Data from P. L. Adkisson, Texas A&M
University. Adapted from R. van den Bosch, and P. S. Mes-
senger, Biological Control, p. 126 {Scranton, Pa.: Interna-
tional Textbook Co., 1973).

post-spraying pest explosions are often double-barreled, in
that they involve not only the resurgence of target pests but
also the eruption of previously minor species, which had
been fully suppressed by natural enemies. The frequent out-
come is a raging multiple-pest outbreak, more damaging
than that for which the original pest-control measure was
undertaken. Predictably, the grower or other insecticide
user, in order to salvage his cotton, fir trees, rosebuds, or
whatever, reapplies insecticides, and when this triggers still
another multipest outbreak, he sprays again. This is the gen-
esis of the insecticide treadmill, an addictive process that is
magnified and prolonged by genetic selection for insecticide
resistance in the repeatedly treated pests.

Development of resistance to stress in populations of or-
ganisms is a common evolutionary process. The insects in
particular have shown a remarkable ability to adapt to sud-
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den and drastic changes in climate and habitat. That is why
they have held out for so many millions of years in the face
of recurrent adversity. Now they are confronted with a new
stress, the widespread blanket of modern insecticides, and
they are easily meeting that challenge. It is their genetic
plasticity that has enabled the insects to dominate the ani-
mal kingdom.

When a large population of an insect species is exposed to
a certain kind of stress (e.g., a toxic chemical), at first most
of the individuals die, but always some survive. A few of the
survivors are simply lucky, for they happened to be in pro-
tected places or areas untouched by the spray; otherwise
they, too, would have perished. But others survived because
some trait carried in their genetic makeup (chromosomes)
made them less susceptible to the poison. For example, they
may have had the capacity to manufacture an enzyme that
detoxifies the poison, or they may have had an integument
that prevents penetration of the toxic molecules. Others may
have had behavioral patterns that permitted them to avoid
the material, still others may have had super-hairy feet,
which enabled them to walk over the stuff without touching
it.

As the spray process is repeated, the lucky but suscep-
tible escapees of the earlier dosing are sooner or later picked
off, but the bugs with traits for survival hang on, and they
come to dominate the population, breeding among them-
selves and producing progeny that are also survivors. It is
in this way that large populations of insects become resistant
to insecticides, and the more intensive and widespread the
poisonous blanket the more rapid the selection for resist-
ance in the pests.

With insecticide resistance plugged into the formula, the
treadmill whirs at full tilt, and its consequences can be
awesome. The typical outcome of the insecticide jag is crop
or resource loss, spiraling control costs, and increased envi-
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ronmental pollution. In its extreme economic impact, the
treadmill can cause individual bankruptcies among growers
or even the destruction of an entire industry, as happened
with cotton in northeastern Mexico.” It can also have dread-
ful impact on the human population and on wild things in
the environment.®

A look into pest control in California gives insight into the
severity of the insecticide treadmill and its economic im-
pact. A neat measuring stick for this is provided by an anal-
ysis of the twenty-five most serious pests listed by the Cali-
fornia State Department of Food and Agriculture’s report on
insect-caused crop losses and control costs for 1970.” Each of
these twenty-five insect species cost the California agri-
economy $1 million or more during the 1970 crop year.
Their economic impact notwithstanding, the most startling
thing about these twenty-five heavy-weight damagers is that
72 per cent of them are resistant to one or more insecticides
and g6 per cent are either pesticide-created or pesticide-
aggravated.’® This is a shocking state of affairs but really not
surprising, since California is the world’s most intensive pes-
ticide user, receiving 5 per cent of the global insecticide
load. M

What this means is that California agriculture is on a
giant pesticide kick for which it and its associated environ-
ment are paying an enormous economic, ecological, and so-
ciological price. The economic cost of California’s pesticide
addiction is strikingly illustrated by the Food and Agricul-
ture Department report just cited, which shows that insect-
related costs and losses to the state’s crops jumped a stagger-
ing 150 per cent between 1970 and 1974; that is, from $254.6
million to $643.3 million.'? Though inflation played a role in
this increase, it hardly accounts for all of it.

What is going on in California is true for the nation as a
whole—a massive pesticide orgy in which expenditure,
waste, and pollution spiral while pest-control efficiency
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dwindles. For example, thirty years ago, at the outset of the
synthetic-insecticide era, when the nation used roughly 50
million pounds of insecticides, the insects destroyed about 7
per cent of our preharvest crops; today, under a 60o-million-
pound insecticide load, we are losing 13 per cent of our
preharvest yield to the rampaging insects.’® In other words,
a major “reward” of our eleven-fold increase in insecticide
use has been a doubling of the bug problem. This reflects in-
credibly bad technology and extremely poor economics—
unless, of course, one is selling insecticides.

Losses and expenditures are only a part of the price we
pay for insecticide overuse. Social and ecological costs,
though very difficult to measure, are of equal or perhaps
even greater importance. What price do we put on a human
life lost to parathion poisoning, the massive losses of crop-
pollinating insects, the insecticide-induced collapse of an
area’s economy, or a couple thousand ducks killed overnight
by an organophosphate?

The Pest-control Status Quo

The defenders of the pest-control status quo maintain that
the case against prevailing insect control practice is a weak
one that is completely overshadowed by the good that these
chemicals bring. They dismiss the expressions of concern
over excess pesticide use and pesticide impact on the envi-
ronment as a conspiracy against scientific agriculture and
agri-business by a coalition of hippies, eco-freaks, organic-
food fanatics, and enemies of free enterprise.* This pur-
ported conspiracy is used by the chemical protagonists as a
major ploy in their game to keep things as they are in pes-
ticide and fertilizer use. The thrust of their argument is that,
if successful, the irresponsible eco-freaks and their fellow
travelers will strip us of our life-giving chemical tools and
expose us to devastating pest epidemics, mass starvation,
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and economic ruin. Heavy play is given to the great benefits
that agri-chemicals have brought to humanity, and when-
ever these materials are criticized, the holy trinity of saved
lives, filled bellies, and fat profits is invoked to counteract
the criticism. In doing this, the pesticide defenders invaria-
bly minimize or ignore the serious problems that attend the
use of agri-chemicals, and simultaneously relegate critics of
the status quo to the junk heap of irresponsible environ-
mentalism.

Among the pesticide apologists there is a cliché that goes
as follows: “If properly used, according to instructions on
the label, there is absolutely no hazard in the use of pes-
ticides.” Unfortunately, there are major flaws in this cliché.
First, the materials are frequently used in ways that deviate
from the label, and second, the data that support pesticide
registration and labeling are at times inadequate or sloppily
obtained and apparently even doctored.”® Finally, regis-
tration and labeling simply do not cover the full spectrum of
contingencies, some of which appear only as tragedies in
the field.

What else explains the repeated occurrence of unfortu-
nate episodes associated with the use of properly registered
and labeled pesticides? Just look at what’s been happening
in recent times:

—In the autumn of 1971, in a single incident, leptophos, a
U.S.-produced insecticide, poisoned a number of Egyptian
peasants and killed about twelve hundred water buffalo.'®
Later, in the United States this same insecticide caused per-
manent nerve injury to workers in the chemical plant in
which it was being produced.*

—In vast forest areas of eastern Canada and the north-
eastern United States, nature’s silviculturist the spruce bud-
worm, which once functioned to prune out over-aged bal-
sam fir trees at approximately quarter-century intervals, is
now perennially epidemic, because chemical control prac-
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tices designed to save every tree have thrown the forest into
a continuously vulnerable condition. The spruce budworm
problem is taking on nightmarish dimensions as each year’s
caterpillars produce masses of moths that spread out over
new areas of forest to produce additional destructive popu-
lations. Today, 120 million acres of Canadian forest and im-
mense areas of Maine’s woodlands are economically threat-
ened by budworms generated out of pesticide use.'®

—In Central America each year thousands of peasants are
poisoned by insecticides used for cotton insect control, and
those who survive run the deadly course again and again.
Certain of the culpable chemicals are properly registered
and labeled, U.S.-produced materials.*®

—In Mexico in 1g73, in an incident in the state of Coa-
huila, a number of farm workers were killed and hundreds
more sickened by several properly registered and labeled in-
secticides of U.S. manufacture.?®

—In 1975 in California more than thirteen hundred per-
sons were sufficiently poisoned by pesticides to require med-
ical attention.”” Since strict laws pertain to the use of pes-
ticides, it is assumed that the victims were poisoned by
properly registered and labeled materials. As disturbing as
the official poisoning figures are, there is reason to believe
that they are conservative, for it appears that many affected
persons do not seek medical attention. For example, Dr.
Ephraim Kahn, chief of the Epidemiological Studies Labo-
ratory of the California Department of Public Health, esti-
mates that the reported pesticide injuries represent only
about 1 per cent of the total poisonings.*? In other words, if
Dr. Kahn’s estimate is correct, the actual poisonings in 1975
exceeded one hundred thousand, a shocking state of affairs
indeed!

—Today in California the encephalitis mosquito is widely
resistant to virtually all conventional larvicides. Resistance
in this dangerous species is the result of intensive exposure
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to insecticides both through direct treatment and indirectly
from agricultural applications. Whatever the cause, because
of resistance induced by excessive use of properly labeled
and registered insecticides, residents of California’s Central
Valley are today living with a dangerous disease transmitter
that is difficult to control.2?

—In Asia, Africa, and Latin America, malaria, once felt to
be on the verge of eradication by DDT, is making a cruel
resurgence. Increasing mosquito resistance to DDT, sub-
stantially engendered by excessive agricultural use of the
material, is a major cause. But this is only part of the story.
Another important factor is that DDT never did eradicate
malaria in its areas of strong endemicity. The disease was al-
ways there, and when the poor Third World countries re-
duced their spraying programs to divert badly needed funds
to other socioeconomic programs, malaria returned with a
vengeance among populations that had lost much of their
conditioned resistance to the disease. DDT resistance in the
mosquitoes, of course, adds an alarming dimension to the
problem. For example, in 1976 in Pakistan, twenty-nine hun-
dred persons spraying the supposedly safe substitute mate-
rial malathion, were poisoned by this insecticide, and five
died.** What is most disturbing about the mosquito mess
is that during all the years when chemical eradication was
being attempted, at great expense, other aspects of mosquito
control were often neglected.?®

—In the southwestern United States in the late 1960s a
properly registered and labeled organophosphate insecticide
caused massive unanticipated bird kills?® Then, after a
series of “tests” and corrective steps, assurances were given
that the material could be safely used. But in 1972 it was
again involved in a major bird kill, this time in Florida.*”

—During one night in the spring of 1974 at Hemet, Cali-
fornia, 2,450 ducks resting near a reservoir were killed by
still another properly registered and labeled insecticide that
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apparently drifted over them during the spraying of a
nearby alfalfa field.*

—In California in the spring of 1972 approximately thirty-
five thousand tons of alfalfa, valued at $1.5 million, was de-
clared unfit for marketing due to contamination by residues
of a properly registered and labeled insecticide used for
weevil control.?® In 1975 in a similar episode a second prop-
erly registered and labeled insecticide spoiled an additional
several thousand tons of alfalfa hay.*

—In August 1974 a Yuma, Arizona, aircraft spray firm con-
taminated the Yuma main canal with a mixture of properly
registered and labeled pesticides and other agricultural
chemicals, killing numerous fish and forcing closure of the
Yuma water works.?

—Each year in the U. S. Southwest, tens of thousands of
honeybee colonies are destroyed by properly registered and
labeled insecticides.® For example, on the western side of
California’s San Joaquin Valley, pesticides destroy 25-30 per
cent of the colonies each year. The problem became so criti-
cal that the apiarists were threatened with financial disaster.
But honeybees as pollinators are vital to agriculture, and so
the agri-business lobbyists prevailed upon Congress to pass
an indemnification law to compensate the beekeepers for
their losses. As a result, the beleaguered taxpayer pays the
bill so that the agri-chemical industry can keep on dumping
excess amounts of its bee-killing poisons into the environ-
ment. But now the apiarists have found that the indemnity
is not sufficient to cover their losses, because it pertains only
to colonies that are directly destroyed. Pesticide-weakened
colonies, which slowly fade away, are not covered.*®

—In California’s San Joaquin Valley in recent years many
small farmers have been pushed down the road to bank-
ruptcy by pest outbreaks (e.g., cotton bollworm) triggered
by unnecessary treatments of properly registered and la-
beled pesticides foisted on them by agri-chemical salesmen.



THE PESTICIDE TREADMILL 33

When the farmer takes his case to court, he invariably loses,
because the high-powered agri-chemical-company lawyers
convince the judge or jury that the bug outbreak was an act
of God or the plaintiff was an inept farmer.**

—Globally, spider mites, once relatively minor crop pests,
have been boosted to the top of the pest heap by the prop-
erly registered and labeled insecticides that were supposed
to solve our insect problems. This has come about largely
because the pesticides suppress the spider mite’s natural en-
emies. The materials also have at times physiological effects
that stimulate spider mite reproduction.*® Today in Califor-
nia the once relatively unimportant spider mites cost the
agri-economy more than $116 million annually, double the
losses caused by any other “insect” pest group and five times
what they cost the economy fifteen years ago.*

—In 1975, workers in a Virginia chemical factory produc-
ing Kepone®, a properly registered and labeled or-
ganochlorine insecticide used in roach and ant poisons,
developed various hideous symptoms of insecticide
poisoning.®” The victims were poisoned apparently be-
cause they came into direct contact with Kepone® under the
lax operating conditions that prevailed in the chemical
plant. Because of the poisonings, the plant was closed down
and dismantled. But then it was found that the surrounding
countryside, including the James River, was also contami-
nated, forcing closure of parts of the river to fishing. Mean-
while, what is society going to do for the unfortunate, per-
manently affected victims?

—In the 1g60s, DDT and other properly registered and la-
beled organochlorine insecticides virtually eliminated the
brown pelican from the Gulf coast of Louisiana. This majes-
tic creature is Louisiana’s state bird, and the proud Bayou
Staters could not bear the thought of its disappearance, so
they arranged to import a vigorous new breeding stock of
pelicans from Florida. But in 1974 virtually all of the im-
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ported birds and their progeny were wiped out by endrin, a
properly registered and labeled insecticide that was flushed
by floodwaters into the Gulf of Mexico from Louisiana’s cot-
ton fields.®

The above listing is just a sample of the economic, social,
and ecological problems associated with prevailing pest-con-
tro] practice. And since virtually all of these incidents have
involved properly registered and labeled insecticides, their
consequences make a hollow mockery of the “follow the
label” cliché.

The most disturbing cases are those that involved “un-
foreseen” impact, such as the bird losses in the Southwest,
the Kepone® and leptophos tragedies, and of course, Califor-
nia’s DBCP tragedy. I find it extremely odd that in each of
these situations, somewhere along the line of research and
development someone should not have discovered the hid-
den hazards that these pesticides posed and warned of those
hazards. Whatever the reasons, the history of tragedy that
has just been chronicled should make it abundantly clear
that in playing fast and loose with its pest-control biocides,
society is really indulging in environmental Russian roulette.
Quite frankly, pest control is in a state of chaos, and the as-
sociated problems have placed a staggering impost on soci-
ety and the environment. In this connection two recent rev-
elations add dimension to this chaos. The first is an editoral
in the prestigious journal Science (January 27, 1978), re-
porting that our agricultural production is beginning to pla-
teau. In other words, despite intensifying agro-technology
inputs, our crop plants are approaching their genetic limits
of production, and there is simply not much more that we
can squeeze out of them. The second revelation is that de-
spite this flattening out of crop production, pesticide use is
increasing exponentially. In fact, as world-renowned en-
tomologist Robert Metcalf stated in a deposition to a hear-
ing of the California Department of Food and Agriculture
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(Sacramento, December 20, 1977), the doubling time for
the volume of pesticides used is eight years. That is to say,
by 1986 our environment will suffer double the pesticide
load it receives today, while crop yields per acre will at best
increase only slightly.

Good business for the biocide hustlers, but appalling news
for the user and the biosphere!

Sixteen years ago, Silent Spring awakened the world to
the problem of environmental pollution and warned particu-
larly of the dreadful threat posed by pesticides. For a while,
there was general concern about pesticide impact on wild-
life and the threat of pesticide poisoning and pesticide-in-
duced carcinogenesis, teratogenesis, and mutagenesis to man-
kind. But Rachel Carson’s was an isolated voice in the vast
human chorus, and though clear and sweet and strong while
it lasted, it was mortal, and it was abruptly silenced by
death.

Other voices, more diverse and powerful, survived, and
they quickly muffled the echoes of Silent Spring. And so we
slipped back to our old ways. Today the pesticide treadmill
spins more wildly than ever. We use twice as much insecti-
cide as in 1962, there are more insect species of pest status
than ever before, insect control costs have skyrocketed, and
insecticide impact on the environment is the worst in his-
tory.

Homo sapiens, the only deliberate fool that ever evolved,
is back tending shop in the good old way!






Chapter 4

THE MELANCHOLY ADDICTION OF OL’ KING
COTTON*

Nowhere is the pesticide treadmill so devastatingly manifest
as in cotton.® It is for this reason that I have chosen the cot-
ton story to serve as a model for what has so often gone
wrong with insect control in many of our heavily sprayed
crops.

Cotton today is one of the world’s most “bugged” crops,
victimized by an ecological backlash to heavy insecticide
drenching. The sad state of the cotton ecosystem stands out
as an example of the worst in pest control. The heavy use of
pesticides has created an entomological nightmare, bringing
in its wake economic ruin, human illness and death, and
gross environmental pollution.

Why cotton? How was this ecosystem, this crop, pro-
grammed for disaster? First, over its history cotton has been
plagued by a variety of destructive pest insects that require
control. Second, as a cash earner, both for the individual
grower and for governments seeking foreign exchange, cot-
ton often becomes a political crop. Governments play with
it: set acreage allotments, fix prices, pay cash subsidies to
growers, make barter arrangements with other countries.

° This chapter is an updated version of an article published in Natural
History magazine in December 1968.
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Because of these factors, wherever cotton is grown
farmers use insecticides almost compulsively. The sight or
even thought of a boll weevil, lygus bug, spider mite, or
pink bollworm triggers an automatic reaction: kill it before
it grubs a nickel out of your pocket or a crumb from your
mouth, or before it milks the treasury of a single pesol Many
growers, whether on their own resources or financed by
banks or ginning companies, use insecticides prophylac-
tically, often because of pressures from the lending agencies.

In the United States in past years the government cotton
subsidy system also fostered excessive use of insecticides.
Subsidies were based on average yield records: the higher
the average over a prescribed number of years the greater
the subsidy. The grower, believing “insect-free” cotton to be
a critical element for maximum yield, often used insecticides
prodigally, regardless of pest infestation levels. To him the
cost of insecticides was insignificant compared to the poten-
tial earnings from subsidies. Even today, with subsidies
abolished, many growers, conditioned by past practice, con-
tinue to strive for bug-free cotton.

Governments, too, become extremely nervous over cotton
insects. A number of countries that barter cotton for manu-
factured goods or earn substantial foreign exchange from
cotton exports are obsessed with the same urge as individ-
uals to maximize the crop by protecting it from insects.
Again, this means heavy insecticide use.

Finally, there is the influence of the pesticide industry it-
self. Cotton growers are the greatest insecticide buyers, and
the chemical producers compete fiercely for a piece of the
action. In the United States alone, cotton insecticide sales
exceed $100 million annually. There are other great markets
in Latin America, Africa, Australia, the Middle East, and
Asia.

Many pesticide companies play on the apprehensions of
growers and governments, bombarding them with adver-
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tisements and “free” technical advice. Often these com-
panies give grants and provide experimental materials to
research institutions. The institutional staff members are en-
tertained, showered with little gifts, and even given funds to
visit chemical production facilities and research projects and
to attend meetings, or just to take a holiday. Individual
growers and governments are offered price discounts on
proprietary materials. And in some instances, agriculture
officials are influenced to approve the purchase or use of
specific materials (an embittered insecticide-company rep-
resentative once related to me in detail how, at the last min-
ute he lost a contract with the Iranian Ministry of Agricul-
ture when an agent of a rival company bribed a key
ministry official ).

If individuals or governments are coaxed, tricked, or
bribed into excessive use of insecticides, why not just forget
it and let them suffer the consequences of their own stupid-
ity? Unfortunately this is only one side of the coin, for many
innocent victims have been caught in the backlash of the in-
secticide overload. The result has been massive economic,
sociological, public-health, and ecological adversity.

The basic problem lies in the ecological crudeness of most
modern insecticides and the patterns of their use, which, as
was explained earlier, engender pesticide treadmills with se-
verely adverse impacts.

Cotton, as the world’s major recipient of the insecticide
overload, has suffered from pesticide addiction more than
any other crop. Major insecticide-induced breakdowns of
cotton ecosystems have occurred in a number of areas:
Egypt, South and Central America, Mexico, the Rio Grande
Valley of Texas, the Imperial Valley of California, and the
Ord River Valley of Australia. The landmark disaster oc-
curred in the Cafiete Valley of Peru in the early 1950s.*

The Cafiete is one of a number of Peruvian coastal valleys
that are self-contained agro-ecosystems. Major cotton pro-
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duction in this valley began in the 1g20s. Until the late
1940s, cotton growers controlled a limited pest-insect com-
plex with old-fashioned insecticides such as calcium ar-
senate and nicotine sulphate. Then the growers, opting for
modern pest control, shifted to the new, synthetic organic
insecticides, mainly DDT, benzene hexachloride (BHC),
and toxaphene. During the first years, the modern pesticides
effectively killed insect pests, and striking increases in yields
were recorded. Because of the success, the growers spread a
virtual blanket of insecticides over the valley.

But the miracle was short-lived. Some of the pest species
began to develop resistance to the insecticides. Old pests be-
came increasingly destructive and new ones appeared. By
1952, BHC was no longer effective against the cotton aphid,
and by 1954, toxaphene failed to control one of the leaf-
worms. Quickly, a general pattern of resistance to or-
ganochlorine insecticides developed. The growers turned to
the deadly organophosphates. But the pests, whose species
numbers had doubled, rapidly developed resistance to these
organophosphates, too. The growers had to increase dosages
and shorten treatment intervals. By the 1955-56 season, in-
sect resistance to the organophosphates was general, the
pests were rampant, and the crop suffered severe losses. The
yield for the 1955-56 season was one of the lowest ever
recorded in the valley.

To rescue the cotton industry, the Peruvian growers broke
away from their overdependence on insecticides and in-
voked an integrated control program that, among other
things, included legal restrictions on use of the synthetic or-
ganic insecticides, a reversion to some of the old, nonsyn-
thetic materials, adjustments in agronomic practices, and
rehabilitation of the natural enemy fauna. The pest problem
abated rapidly. Secondary pests, which had been triggered
to damaging abundance by the synthetic insecticides, faded
into obscurity. The old regulars subsided to their former
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levels. Damage decreased and yields jumped. Under inte-
grated control, Cafiete Valley cotton production quickly
reached its highest levels in history and has remained there.

The Caifiete Valley disaster had its sequel in Central
America. The problem there, however, was of greater mag-
nitude and had serious effects outside the cotton fields. The
pattern of target pest resurgence, secondary pest outbreak,
and pesticide resistance developed in hundreds of thousands
of acres of cotton, extending over much of the Pacific plain
of Central America. Production costs soared and yields
dropped. The yield losses had a particularly severe eco-
nomic effect, because several of the Central American coun-
tries depend heavily on cotton for foreign-exchange earn-
ings.

But the economic woes of Central American cotton were
only part of the insecticide-induced disaster. The direct im-
pact of the materials on the human population was ap-
palling.** In Nicaragua alone, there were 383 reported deaths
and over three thousand poisonings during the 196g~70 crop
year. A study in Guatemala showed that DDT and BHC res-
idues in mother’s milk were the highest ever recorded any-
where. In an extreme case, a sample of mother’s milk con-
tained 244 times as much DDT as would be permitted in
commercial cow’s milk in the United States.*?

Another public health menace associated with the overuse
of insecticides in Central America’s cotton was the increased
threat of a malaria epidemic due to insecticide resistance in
the non-target, malaria-carrying mosquito Anopheles al-
bimanus. This resistance resulted substantially from the ver-
itable chemical cloud that recurrently covers much of the
countryside during the cotton-growing season. Recent stud-
ies in Central America indicate that malaria is on the in-
crease there.*?

An indirect public health threat has also developed from
the cotton mess. This involves a species of whitefly and a
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leafhopper generated as secondary-outbreak pests in the
wake of cotton spraying. The whitefly and leathopper are in-
duced to outbreak status by pesticide drift from treated cot-
ton onto beans and corn, resulting in reduced production of
these staple foods.** The adverse impact on beans, a key
source of protein, is particularly disturbing.

Central American politicians, agriculturalists, and public
health officials have recognized the source of the cotton pest
control problem and have been seeking an answer to it. For
example, in Nicaragua an integrated control program devel-
oped jointly by Nicaraguan specialists and United Nations
(FAO) entomologists has resulted in a substantial reduction
in pesticide use and an increase in yield.* Unfortunately,
prevailing socioeconomic patterns and political corruption
offer formidable obstacles to a general reduction of the pes-
ticide overload in Central American cotton. In this light, it
can only be hoped that an area-wide program on the pattern
of that developed in Nicaragua will evolve. Meanwhile it is
saddening to realize that so many have had to suffer and
continue to suffer because of a pest-control system devel-
oped largely out of greed.

In two areas of northeastern Mexico, the “right action”
did not come soon enough; in both places the pesticide
treadmill destroyed the cotton industry. In this case, a single
species, the tobacco budworm, largely caused the disaster.
Formerly controlled by natural enemies, the tobacco bud-
worm was freed from them by insecticides used to control
the boll weevil and cotton fleahopper. The inherently tough
tobacco budworm became tougher as repeated exposure to
insecticides eliminated the weaklings from its population.
Eventually, no insecticide dosage or combination could kill
it. Despite repeated drenchings, the insect munched three
quarters of a million acres of cotton at Matamoros-Reynosa
into extinction and later did the same thing to a half million
acres at Tampico-Ciudad Mante. The cotton crop at Mat-
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amoros-Reynosa once had an annual value of about $s0
million, that at Tampico-Ciudad Mante about $33 million.
Now these once prosperous regions are experiencing a se-
vere economic depression.*®

Across the Rio Grande, in Texas, symptoms of a similar
debacle appeared. The tobacco budworm became increas-
ingly difficult to kill, damage caused by it increased, and
pest-control costs soared. But in the nick of time the Texans
averted disaster by minimizing the early-season treatments
for the boll weevil and cotton fleahopper, which trigger the
budworm outbreaks.*” Nevertheless, in years of heavy boll
weevil or fleahopper infestations, extensive insecticide treat-
ment is necessary, and as happened in 1970, this engenders
a severe tobacco budworm problem. Somehow, the early-
season treatments must be permanently reduced, but there
is no easy solution to this enigma. The Texans are managing
to live with the problem while they are developing an inte-
grated control program. Recent developments in this pro-
gram have been extremely promising.

The cotton industry in the Imperial Valley of California
has experienced much the same economic and ecological
distress as has that of the Rio Grande Valley. First, an in-
vading pest, the pink bollworm, almost ruined the industry
outright. The pest invaded the Imperial Valley, presumably
from Arizona and Mexico, in the mid-1960s. The lush valley,
with its torrid summers and mild winters, seems to be an
ideal environment for the pink bollworm, for the pest has
prospered there as it has nowhere else. Of course, human
bungling has helped it too.

When the pink bollworm arrived in the Imperial Valley,
cotton growers, the U. S. Department of Agriculture, Agri-
cultural Research Service (ARS), the California Depart-
ment of Food and Agriculture, and politicians—all in an at-
mosphere of hysteria—made several major mistakes. First
they undertook an ill-advised attempt to eradicate the pest
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with insecticides.*® This plan was foredoomed. For one
thing, insecticides are not particularly effective against the
pink bollworm, whose larvae feed cryptically, within the
fruit. What’s more, contiguous infestations in Arizona and
Mexico assured reinfestation of the valley even if by some
miracle the chemicals did temporarily eliminate the pest.
Not only did the program fail, it also had unfortunate sec-
ondary effects: (1) many hundreds of thousands of dollars,
which could have been invested in research on integrated
control, were squandered, (2) tens of thousands of honey-
bee colonies were destroyed, (3) devastating secondary pest
outbreaks were triggered, and (4) insecticide resistance was
accelerated in damaging secondary-outbreak pests such as
the cotton leaf perforator.

Next an attempt was made to eradicate the pink bollworm
by the sterile-male technique. But the technology for suc-
cessful application of the technique had not been devel-
oped, and of course the moth kept boiling in from Arizona
and Mexico. Again a large amount of money was expended
on a program that failed.

Meanwhile, the growers, whose self-imposed assessments
had been largely plowed into the “eradication” programs,
still had the pink bollworm in their fields. They fought it in
the only way they knew—with chemicals. And predictably,
the familiar pattern unfolded: costs for insecticides soared,
secondary pests appeared, resistance developed, yields
dropped. Furthermore, the thousands of acres of cotton in
the Imperial Valley became an enormous insectary, from
which millions of insects fanned out over the countryside,
infesting a variety of crops. In fields adjoining cotton, addi-
tional pests were unleashed because their biological controls
had been disrupted by insecticides that drifted from the
treated cotton. Among the secondary-outbreak pests in
these non-cotton crops, the main culprit was the beet army
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worm, which developed devastating infestations in sugar
beets and alfalfa and also caused damage to lettuce. Aphids,
too, occurred in unprecedented abundance.** More recently,
the dreaded tobacco budworm has appeared in damaging
abundance for the first time.

In 1970, cotton yields in the Imperial Valley were the
lowest of the post-World War II era. Pest-control costs were
staggering. The growers considered a year’s moratorium on
cotton production as a possible way to break the pink boll-
worm cycle and its attendant insecticide treadmill. But
agreement on a moratorium was not reached, and the Impe-
rial Valley cotton industry continued its annual insecticide
drenchings at enormous economic and ecological cost.

The major hope for cotton in the Imperial Valley lies in
the development of a integrated control program based on
early maturity of the crop, early harvest, and early destruc-
tion of the crop residues in which the pink bollworm larvae
overwinter, This would prevent the build-up of heavy and
destructive populations in the autumn and the production
and survival of large numbers of overwintering (hiber-
nating) larvae.

But a combination of factors has frustrated this develop-
ment. The first of these was the squandering of potential
research funds on the fruitless eradication programs, the
next has been grower greed as expressed in their striving for
maximum yields by extending the production season into
the late autumn, and finally there has been the beguiling
sophistry of the agri-chemical industry in its hollow promise
of pink bollworm control with miracle insecticides.

The result of all this has been an entomological disaster.
The pink bollworm has developed increasing resistance to
the insecticides, and now, as chemical treatment has been
stepped up, that old nemesis of cotton the tobacco budworm
has appeared on the scene in full force. This tough brute, re-
sistant to all available conventional insecticides and freed of
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its natural enemies, has exploded to such immense abun-
dance that in 1977 it destroyed half the crop—$s50 million
worth.

I worked the cotton fields of the Imperial Valley for
twelve years, and in all those years I never saw a single to-
bacco budworm. Today it is rampant. The pesticide tread-
mill has come full circle in the Imperial Valley.

The history of cotton insect control has been marked by
waste, misery, death, and destruction. Yet we seem incapa-
ble of learning from this pattern of disaster. The growers
and entomologists of Central America, northeastern Mexico,
and the Rio Grande and Imperial valleys apparently did not
profit from the experience of the Cafiete Valley. Now in
Australia the relatively new cotton industry has repeated
the same mistakes. The Australians have spread an insecti-
cidal blanket, and already the treadmill has taken its toll.
The situation in the Ord River Valley became so bad that an
ambitious cotton-growing scheme there was abandoned.
More recently, bollworms have become rampant in the
Queensland-New South Wales cotton growing area, and the
industry there is threatened with economic chaos.®

What fools we are! Insects are our most successful rivals
for the earth’s bounty, yet when we attempt to suppress
them we insist on playing into their strength. As we con-
tinue our folly, the repeated triumphs of these little beasts
may well be the first faint indicators of our own demise.



Chapter 5

THE MAKING OF AN ECO-RADICAL, OR PARDON
MY PARANOIA

“You tell half-truths.”!

“You are a scientific fraud.”??

“ . .adisgrace to the university.”s®
. . a sensation-seeking intellectual prostitute.

“One of my entomologist friends suggested that if he were
to rate scientific integrity on a o to 10 basis you would rank
in parts per million (ppm).”*

“We don’t know how much the upkeep is, but even if he
were a dollar a year man, the price is much more than Cali-
fornia can afford.”®®

“We suggest that the public look into his background
and reasons for his tirade against the free enterprise sys-
tem. . . "%

“He is a charlatan.”®

These “endearments,” voiced by a spectrum of characters
ranging from trade-magazine editors to Berkeley colleagues,
are part of the price that I, a research biologist, have paid
for joining the public controversy over pesticides. This bar-
rage of invective, though hard to take, has at least helped
me to understand why scientists have so little appetite for
public debate on technological issues. I don’t admire those
scientists who lie low when they have the facts to speak out

« 754
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for the public welfare, but I can understand their choice of
silence. On the other hand, I have nothing but contempt for
those among the silent scientists who, at moments most op-
portune to them, dart from their safe little burrows to
denigrate those of us who elect to speak out on issues. Noth-
ing has saddened me more than the surfacing of several of
thes s people among my immediate colleagues.

What was it, then, that turned me into an eco-radical,
willing to opt for such abuse and emotional stress? I shall
try to explain.

A long-standing stereotype depicts the entomologist as a
preoccupied and rather ineffectual soul who gets his kicks
cruising the countryside in purusit of butterflies, beetles,
and bees or by probing the sex life of such creatures as tiger
moths, stone flies, stinkbugs, and piss ants. To tell the truth,
this was pretty much my vision of the future when I became
completely hooked on bugs, forty years ago.

Insects have always fascinated me. As a tyke, I constantly
relieved the neighborhood gardens of their lady beetles,
bumble bees, and butterflies, and cluttered the house with
my prizes. Today, my happiest hours as a professional en-
tomologist occur when I am collecting or observing insects
in the field. The majority of my friends are entomologists,
for the most part gentle, scholarly people who occupy them-
selves with the biological doings of such creatures as lady
beetles, plant lice, fruit flies, mini-wasps, chiggers, wolf spi-
ders, and similar obscure but fascinating species. And if the
joy in having so many good friends were not enough, I am
additionally blessed in having a most wonderful job, as pro-
fessor of entomology at the University of California, Berke-
ley.

It would seem from what I have just said that life for me
is, indeed, the carefree bug binge that I envisaged as a
youth. But, sadly, this is not so. Instead, the idyllic world of
beetles and butterflies has largely slipped away as I have be-



= T —

THE MAKING OF AN ECO-RADICAL 49

come increasingly involved in the roaring pesticide con-
troversy—a vicious, nerve-wracking imbroglio that has
turned my entomological niche into a veritable hornet’s
nest. What is most saddening is that, as I have become in-
creasingly enmeshed in the pesticide hassle, I have turned
into a ruthless gut-fighter in a slugfest without rules or a
semblance of fair play. This metamorphosis has been forced
upon me because it is the only way that I can hold my own
in the shoot-out, or for that matter even survive it.

It is difficult for a scientist to play this way. We are
largely a tribe of preoccupied people who just want to be let
alone to do our thing. Since we lack the appetite for slashing
combat, or the skills to survive connivance, we usually avoid
confrontation. But sometimes the things we cherish are
threatened, and then we must either take a stand or be
overwhelmed in our passivity. Either way, we pay a price,
for if we choose to fight effectively, we must make unpleas-
ant character adjustments and divert time, energy, and
thought from the things we would rather do. But if we
remain indifferent, we stand to lose much of what we love,
not to mention our self-respect.

I do a number of things in entomology, but in essence my
concern is pest control. I have been in this game since 1946,
when I returned from World War II and began my graduate
studies at Berkeley. As for the pesticide hassle, I suppose I
was programmed right from the start to get into the thick of
things. I can put much of the responsibility for this on
Berkeley professors Abe Michelbacher and Ray F. Smith,
two of the early integrated-control proponents who infected
me with their ecological toxins before I had a chance to dis-
cover some safe specialty such as insect classification (tax-
onomy) or conventional pest control. They taught me that
insect control is an ecological matter, and already in 1947 I
was workjng in a prototype integrated pest-management
scheme: Smith’s alfalfa butterfly control program in Califor-
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nia’s San Joaquin Valley. During that experience, I
witnessed one of the early pest outbreaks engendered by a
modern insecticide. This occurred when a DDT-induced
spider-mite infestation destroyed fifteen hundred acres of al-
falfa. Tt was a lesson I never forgot.

We did a lot of screaming about the dangers of undis-
ciplined pesticide use in those days, but we were only a
handful, ahead of our time, and virtually no one paid atten-
tion to our rantings. In truth, this was fortunate: nobody
tried to squash us. We were evidently deemed harmless. So
we lived to scream another day by assuming various guises,
I as a biological control specialist.

I have had a very happy and fruitful career in biological
control, having been intimately involved in perhaps as many
successful programs as anyone of my time. I suppose I
should have been satisfied with this—kept my mouth shut
and maintained a low profile. But my horizons are broader
than biological control, and that is how I got into trouble.
My deep involvement in, and increasing understanding of,
biological control convinced me that it could best function
in integrated control systems. I came to know the true scope
of biological control, its attributes and limitations, and the
factors that disrupt or augment it. This led me into studies
with several colleagues to develop selective insecticide use
to complement predators and parasites. For similar reasons,
I developed a co-operative relationship with Berkeley col-
league Louis Falcon, a specialist in insect microbial control,
and I also got involved with University of California, River-
side, colleague Vernon Stern, in cultural manipulations of al-
falfa and cotton as they affect pest control. It was my fur-
ther good fortune to work in the highly successful
spotted-alfalfa-aphid integrated control program, which in-
volved use of pest-resistant alfalfa varieties. From these and
other experiences I came to see how the pieces might be
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fitted together, and I became impatient to get on with the
game of integrated control.

But while I was having these experiences and developing
a deepening conviction of the validity of the integrated con-
trol concept, significant things were happening in the pes-
ticide industry, events that conflicted directly with the ob-
jectives of integrated control. The worst was the explosive
increase in insccticide use. The early successes with DDT
triggered the development of an array of similar, or-
ganochlorine insecticides, which were then joined by the or-
ganophosphates and carbamates. Pesticide use burgeoned,
and chemical-plant production soared almost exponentially.

We weren’t getting rid of insects, but to many people the
chemical panacea always seemed just around the corner,
and some folks were having a ball—getting fat off the in-
creasing pesticide market. It wasn’t all smooth sailing for
them, though. Legislation (the Delaney amendment) and
Silent Spring took some of the fun out of things. But these
were just irritations. Matters were under control, The pes-
ticide proponents, reinforced by the good old boys in the
U. S. Department of Agriculture (USDA), the aggie col-
leges, and the state agricultural-department bureaucracies,
made sure that the public understood that the only good
bug was a dead bug. And they saw to it that bug killing
remained pretty much as it had been, despite Rachel Carson
and the eco-freaks. In fact, one of our leading university en-
tomology departments derisively dubbed its pesticide-stor-
age shed Rachel Carson Hall, a mocking testimonial to the
myopia of the bug-killing establishment.

But then the bugs began to spoil the act. They just
wouldn’t roll over and die. In fact, increasing numbers of
species rose to pest status. What's more, many of the worst
ones developed resistance to pesticides. As a result, control
costs soared, there were pest-control breakdowns, and most
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ominously under the burgeoning chemical blanket, pes-
ticides became major pollutants. This latter development
raised the apprehensions of environmentalists, who
launched an aggressive anti-pesticide campaign. The pest-
control establishment reacted to this by describing the cam-
paign as irresponsible eco-hysteria. They asked, “What do
you want, folks, a few lousy pelicans, or millions of filled
bellies, saved lives, and bulging pocketbooks! Tell the eco-
freaks to bug off.”

But in brushing aside the anti-pesticide clamor as a pass-
ing irritation, the agri-chemical establishment completely
underestimated the tenacity and clout of the environ-
mentalists. The latter came on like aroused wasps. And I
chose to fly with them.

Now, how in the world did that happen?

One event more than any other led me into this alliance.
This was the Azodrin® affair. Azodrin® is an or-
ganophosphate insecticide produced by the Shell Chemical
Company. In the middle 1960s, when it appeared on the
scene, it was heralded as a highly promising material for
cotton bollworm control. At that time we seemingly needed
such a material in California, for the bollworm was rampant
in cotton and there was no insecticide to control it. The rela-
tively effective DDT had been severely curtailed because of
its environmental hazard, and many of our cotton growers
(particularly the smaller ones) were in desperate economic
straits because of the bollworm assault. (It was only later
that we found the bollworm to be an insecticide-induced
pest.)

Under these circumstances, I joined university colleagues
Louis Falcon and Thomas Leigh and several Shell en-
tomologists in a series of experiments to test the effec-
tiveness of Azodrin® against bollworm,. For three summers
we worked arduously in a concerted effort to adapt Azo-
drin® to our growers’ needs. But it failed to measure up,
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and we could not recommend its use. To close things out, at
the company’s invitation I presented a seminar on our joint
Azodrin® study to the Shell research staff. In this lecture 1
fully discussed the material’s shortcomings and the reasons
why the University of California could not recommend it. I
thought that this took care of the matter, but how naive I
was! Two seasons later approximately one million acres of
California cotton were treated with Azodrin®.%

Shell seems to have been little impressed by the negative
findings of the joint research program. I was stunned. Not
because I knew of the shortcomings of Azodrin® and the
problems engendered by its use, but because for the first
time I-realized that I and other university researchers had
virtually no influence over pest-contro] policymaking. It had
been rudely brought home to me that over the years we uni-
versity types had simply been puppets playing silly little
games while the pesticide establishment called the shots in
pest control. The hope of developing integrated control was
a vague dream, and scientific pest control a farce.

Frankly, I was hurt, humiliated, frustrated, and very
angry, and when I cooled down I made up my mind to do
everything possible to turn things around. But how does a
lonely dissident go about doing this? It was perfectly clear
that the USDA, the land-grant universities, the professional
societies, the grower groups—all the normal channels of ac-
tion—were of no use, for they were part and parcel of the
pro-pesticide establishment, quite happy with the status
quo. To attempt to beat a revolutionary drum among them
would have been an act of utter futility. I had to look else-
where, and there was only one way to turn: to the other
camp in the pesticide hassle, that of the environmentalists. 1
homed in on the “bird and bunny lovers” like an ant on a
pot of honey, and in doing this my antennae pointed to the
June 1968 Toxicology Conference at the University of Roch-
ester.®
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It is a remarkable fact that in all the conferences, sym-
posia, and colloquia concerning pesticide pollution con-
ducted prior to the Rochester Conference, entomologists
played virtually no role. Those meetings characteristically
involved insect toxicologists, human toxicologists, residue
chemists, public-health specialists, and wildlife biologists,
but not economic entomologists. This was just another
symptom of the impotence of entomologists in shaping pest-
control policy. In other words, we bug chasers were of such
humble estate that no one even bothered to seek our partici-
pation in sessions concerning the adverse consequences of
pest-control programs. We were clearly a low-grade profes-
sion, charged with running errands for the prime movers of
pest control. It was quite a feat, then, when I wangled an in-
vitation to the Rochester Conference through the efforts of
Robert Rudd and his honcho Steve Herman, staunch friends
of the peregrine falcon, brown pelican, and western grebe.
The Rochester Conference opened a multitude of doors. I
had never before encountered such a horde of eco-activists.
It was a unique experience to hear a hundred voices simul-
taneously bad-mouthing prevailing pesticide use. And for
their part, the environmentalists finally had a bona fide ag-
gie-college entomologist in their midst who understood their
concerns. In happy union, we crashed into each other’s arms.
The environmentalists needed an entomologist to help them
in the pesticide controversy, and I, an entomologist, needed
their resources, know-how, and political clout to support my
entomo-radicalism.

I had found the vehicle for my message, a vehicle that of
necessity has been more weapons carrier than sports car.
And though the ride has been mostly one of bumps, bruises,
and bombast, it has had its rewarding moments, as when a
gentle soul responded to one of my published articles by as-
suring me that all was well because I was “blessed by God
and the angels.” Vibes like that keep an old “charlatan”

going.









Chapter 6

THE POLITICS OF PEST CONTROL

The word “pest” refers to a wide range of plant and animal
species that annoy us, endanger our health, attack our
cherished possessions, or rob us of food and fiber. Because
pests are noxious, obnoxious, and larcenous, we feel that we
must control them, and this we frequently try to do with
toxic chemicals.

As an entomologist, I am most familiar with pestiferous
insects, and so in this discussion the term “pest” will largely
relate to these tiny competitors. However, what is said
about politics and bug killing has wide application in the
over-all field of pest control and thus truly reflects the poli-
tics of pest control.

It should be clear from what I have written so far that
much of modern pesticide use is excessively costly, inexcus-
ably inefficient, and shamefully pollutive. Some in the pest-
control game are aware of this and have loudly decried the
situation for years. But nothing much has come of this, be-
cause a very powerful coalition of agencies and individuals
who don’t want change have successfully muted the cries of
dissent and thwarted efforts to effect reform. This pro-pes-
ticide consortium is very comfortable under the prevailing
system, wants things to remain as they are, and plays politi-
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cal games to maintain the status quo. Thus, in an era of in-
creasing concern over food production, energy shortages,
and environmental quality, politics is helping to perpetuate
a costly, ineflicient, and pollutive pest-management system.

Who, then, are the members of the consortium that opts
for this seemingly undesirable state of affairs? Topping the
list, as one would expect, is the agricultural-chemical indus-
try. The pack also includes:

1.

2.

10.

J1.

pest-control operators (e.g., farm service and supply
companies, termite exterminators);

aircraft applicators (e.g., spray-plane operators and
their organizations);

. agri-business concerns (e.g, banks, utility companies,

farm equipment manufacturers );

. grower organizations (including marketing co-opera-

tives as well as lobbying-type organizations);

. food processors;
. certain key politicians (particularly those from the

corn and cotton belts);

. administrators, elements, and individuals in certain

governmental agencies (e.g., individuals and groups
in the U. S. Department of Agriculture, state depart-
ments of agriculture, mosquito-abatement associa-
tions);

. segments of the media (e.g., chemical-company house

organs, chemical journals, farm journals, rural news-
papers, radio and TV);

. elements in some professional societies (e.g., agron-

omists, entomologists, plant pathologists, weed scien-
tists);

a spectrum of private citizens concerned about
“threats” to free enterprise and agri-technology and
the activities of “irresponsible environmentalists”;
administrators, elements, and individuals in the land-
grant universities, including the Agricultural Exten-
sion Service.
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I have most likely overlooked additional members of the
“club,” but it doesn’t really matter; the roster is quite im-
pressive as it stands. In many respects, this is an odd set of
“bedfellows,” but they share a common interest, the pes-
ticide status quo, from which they all think they benefit and
which welds them into a powerful political force dedicated
to keeping things as they are.

The Pro-pesticide “Mafia”

There is, then, a pro-pesticide “mafia,” whose members
operate much in the manner of those in its Italian namesake.
It has its famiglie, its capi, its consiglieri, its soldati, its av-
vocati, its lobbyists, its front organizations, its PR apparatus,
and its “hit men.” It owns politicians, bureaucrats, re-
searchers, county agents, administrators, and elements of
the media, and it can break those who don’t conform. In
other words, it is a virtual duplicate of the other “mafie” that
pervade and dominate so much of contemporary American
society.

It took me a long time to recognize the existence of the
pesticide mafia, and if I had done so earlier in my career I
might have been intimidated by it and retreated into my
burrow. But now I am too old to care and so I just rear back
and blast away at the obscenity. I suppose that this is a dan-
gerous game, but what can a mafioso do to an old bombar-
dier beetle except step on it? There are worse fates!

The greed of the pesticide mafia, then, has turned con-
temporary pest control into a practice in which chemical
merchandising has become the name of the game. In fact,
the merchandising imperative has assumed such overwhelm-
ing influence in our pest-control system that it has made a
mockery of scientific pest management. In other words, pest
control has become as much or more a matter of moving
merchandise as it has of bug killing. As such, it has taken on
the major characteristics of the market place: (i) fierce
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competition between producers of proprietary materials as
well as pesticide formulations for a share of the market, (ii)
intensive product advertisement by the various companies
and the employment of a large sales force to push the mer-
chandise.

As a result of all this, pest control has become a very big
business. As best I can determine, over-all insecticide sales
in California alone annually approximate $400 million, and
application costs probably add another $100 million to the
bill. Double these figures to accommodate all pesticides
(e.g., herbicides, fungicides, rodenticides) and California’s
annual chemical control bill adds up to $1 billion, while by
my reckoning the national figure totals about $5 billion.
Clearly, the pesticide industry has become an enormous one,
which in the pattern of our free enterprise economy is com-
pelled to grow. Market stability or regression will not be tol-
erated in the boardrooms of the American agri-chemical in-
dustry, or for that matter, those of Japan, England,
Germany, France, Italy, Switzerland, or wherever else pes-
ticides are produced.

Some time ago, a top executive of Chevron Chemical
Company made industry’s position crystal clear when he
told me that unless his firm expanded its markets at a cer-
tain annual rate and realized a stipulated profit, the parent
corporation (Standard Oil of California) would divert its
capital input from pesticide manufacture to other areas of
chemical production. Little wonder that under this kind of
pressure the pesticide company executive fights to increase
his firm’s markets and profits. Unfortunately, this market-ex-
pansion/profit-making drive, though perhaps commendable
in the merchandising of ball point pens, toothpaste, or un-
derarm deodorants, is the worst possible way to go about
the business of pest insect management. It is an approach
fraught with economic, social, and ecological hazard, and it
is a gut issue in the politics of pest control.
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It is clear, then, that the agri-chemical industry and its al-
lies have a vested interest in the pest-control status quo
(this explains their fierce defense of DDT, which they con-
sider to be the first victim of a conspiracy to banish all pes-
ticides®™ ). They have a lot going for them, for they have im-
mense influence over pest-control legislation, pest-control
advisement, and pest-control philosophy. Their political
muscle is used with great force whenever industry’s interests
are questioned or challenged. Little wonder, then, that as
the dominant stud in the pest-control pasture, the pesticide
mafia has compromised or corrupted most of the herd.

The Land-grant Universities

The corruptive and coercive influence of the pesticide
mafia is widespread in the land-grant universities, where
much of the nation’s pest-control research is conducted and
from which most of the pest-control recommendations ema-
nate. In the agricultural experiment stations and the
Agricultural Extension Service, deans, directors, department
chairmen, division heads, or whatever titles they go by, too
often knuckle under to the political pressures directly or in-
directly generated by the agri-chemical industry and its al-
lies. At their most brazen, those interests have not hesitated
to use politically sensitive university administrators to harass
fractious researchers. For example, L. D. Newsom, of Loui-
siana State University, one of America’s outstanding en-
tomologists, has been aggressively attacked by four chemi-
cal companies in incidents extending over the past twenty
years.”? In each case, industry tried to work its harassment
through the highest levels of university administration. The
first issue involved Newsom’s discovery that one company’s
insecticide had lost its effectiveness against the cotton boll
weevil. Company officials wished to suppress this informa-
tion and became incensed when Newsom refused to do so.
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In the other incidents, including a very recent one, the
chemical companies’ wrath was incurred when Newsom re-
fused to recommend proprietary products for use on major
crops. Fortunately, he is so highly respected in the field and
in his university, that the attempts to “get” him have failed.
But some of the political bullets, fired with lethal intent,
have come close to their mark. Furthermore, even though he
has survived, Newsom has had to stand up to virtually con-
tinuous badgering for two decades and to commit energy to
the time-consuming and mentally wearing defense of his
principles.

The second researcher, Denzel Ferguson, formerly of Mis-
sissippi State University, was pressured by certain adminis-
trators of that institution’s College of Agriculture to cease
and desist in his opposition to the fire-ant eradication pro-
gram, and on the same issue was subjected to heavy flak
from the Mississippi State Commissioner of Agriculture and
from the State Chemist.®® Ferguson stated in a letter to me
that “the President of the University and my immediate su-
pervisors said nothing, because I was tenured and funded
with several grants. I would, however, point out that a
younger or less well-known person could not have survived
the mirex battle. I was simply too well entrenched.”

In California, Robert Rudd, author of the highly regarded
book Pesticides and the Living Landscape did not fare so
well. Certain high administrators at the University of Cali-
fornia, Davis, objected to his book’s message and, following
its publication, stripped Rudd of his agricultural-ex-
periment-station title and passed him over for promotion.*

Professor Charles Lincoln, of the University of Arkansas,
was attacked because he opposed an intensive, season-long
cotton pest-control program advocated by a major chemical
company.®® A representative of the company tried to bring
pressure against Lincoln through a university vice-president
and through a member of the state legislature. Lincoln was
also viciously attacked in certain newspapers and farm mag-
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azines. Again, as did Dale Newsom, Charles Lincoln sur-
vived the ordeal, but one wonders what scars it left.

In a different version of the political pressure game, the
Southeastern Branch of the Entomological Society of
America was coerced out of promulgating a resolution
against the fire-ant eradication program when politicians in
Mississippi, reportedly tipped off by a Society member,
threatened to cut the Mississippi State University Entomol-
ogy Department budget and even the entire university
budget, were the resolution to be adopted.®® Not wishing to
have a colleague’s department and university suffer such
punishment, the Southeastern Branch dropped its proposed
resolution.

In another incident, when staff members at the University
of Arizona initiated and supervised a pesticide-reducing,
cost-saving pest-management program in cotton, the state
agri-chemical-company organization brought enormous
pressure to bear through the highest level of university ad-
ministration in an attempt to force university withdrawal
from the program.®”

At Texas A&M University, Robert Fleet, a graduate stu-
dent in the Wildlife and Fisheries Department who opposed
the fire-ant eradication program and coauthored an article
criticizing it, feels that he lost his research assistantship, was
kicked out of his office-laboratory space, and was otherwise
hassled and hounded by his superiors, because of his opposi-
tion.®

What I have just cited is only a sample of the kind of pes-
ticide politics that go on in many, if not most, state agricul-
tural experiment stations; the tip of the iceberg, as the old
cliché would have it. What does not show is the implied
pressure, even political reprisal, that keeps many, if not
most, of the researchers silently toeing the line.

Two incidents will serve to illustrate this point. The first
involved a University of California colleague who had be-
come greatly concerned over the heavy spraying schedules
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forced onto tomato growers by the excessively stringent in-
sect contamination standards set by the food processing in-
dustry. This entomologist knew it was impossible to attain
the industry-stipulated insect contamination levels in
processed tomato products and that, in fact, tiny bits and
pieces of insects routinely occur in commercially canned to-
mato juice, catsup, and spaghetti sauce despite heavy crop
spraying. To prove his point he set up an experiment in
which he deliberately infested tomatoes with insects,
processed and canned them, and then compared the level of
insect contamination in his bugged tomato juice with that in
canned juice available in the supermarket. He found no
difference.

Next, as we university types do in order to inform science
and society of our findings and get promoted, he set out to
publish the results of his study. But the tomato canners got
wind of this and sent a delegation to the university adminis-
tration to complain about the manuscript and to threaten
withdrawal of their grants were the paper to be published.
The university brass, upset by this prospect, suggested to
the entomologist that he back off. His description of his re-
action to this subtle administrative arm-twisting reflects the
widespread reality of life in the agricultural experiment sta-
tions: “Hell, Van, what could I do? I was just a little guy
raising a family and up for promotion. You better believe I
tore up that manuscript.”

The second incident occurred during the EPA hearings on
DDT, and related to the efforts of the Environmental De-
fense Fund to obtain testimony from aggie-college en-
tomologists for its case against DDT. It began when I re-
ceived a phone call from Dr. Charles ¥. Wurster, of the
State University of New York at Stonybrook, an EDF heavy-
weight. I had worked with Wurster in previous DDT hear-
ings (Wisconsin and California) and was scheduled to tes-
tify on EDF’s behalf in the Washington, D.C., hearings.
However, Wurster felt that EDF needed additional research
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entomologists to support its case, and asked if I knew of sev-
eral whom he might approach. This was all he asked: Did I
know several entomologists who would simply be willing to
discuss with him the possibility of testifying?

I told Wurster that I thought there were a few en-
tomologists around who were brave enough to talk to him,
and agreed to feel them out on this possibility. So I went to
work on the telephone and lined up about a half dozen bug
men who expressed their concern over DDT, felt that it
should be banned, and indicated a willingness to talk with
Charlie about the possibility of testifying in the DDT hear-
ings. Now, these were all old personal acquaintances; good,
solid integrated-control types who, in the close circle of
long-standing camaraderie and the glow of a bellyful of
beer, bourbon, or burgundy, shake their fists and stomp the
floor in their resolve to go out and turn the pest-control
scene around. When I talked to them on the phone, they
were really charged up with a willingness to voice their
anti-DDT convictions on behalf of Charlie Wurster and
EDF.

But then, evidently, after they had hung up the horn and
their adrenalin had dribbled out, they got to thinking “ra-
tionally,” and by the time Charlie called them they didn’t
want to have a thing to do with the DDT hearings.

Why? Because, as Wurster later told me, to a man they
expressed fears either of administrative reprisal or of threats
to existing or proposed research grants.

Believe me, in the aggie colleges many if not most play
the game according to the pesticide mafia’s rules!

The U. S. Department of Agriculture

For U. S. Department of Agriculture employees, living
with political pressure is simply a way of life. These poor
people pay that price from the time they join the organi-
zation until the day they are fired, resign, retire, or die. Pow-
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erful politicans are forever leaning on the federal bureau-
cracy, and the whole USDA edifice whips and sways under
the blasts of congressional heat.

As a result, only too often, leading USDA administrators
have been characterized as much by their skills at living
with and pleasing key politicians as by their scientific and
administrative abilities. This is reflected in the devastating
report of a blue-ribbon committee, of the National Academy
of Sciences, that investigated the USDA’s Agricultural Re-
search Service (now called the Science and Education
Administration).® A typical statement in this report lam-
bastes “poor research management, including heavy-handed
administration, which has both overdirected research and
stifled creativity with a welter of bureaucratic im-
pediments.” This heavy-handedness is reflected in the reac-
tion of ARS to its fears of political reprisal if researchers
speak or write unfavorably of pesticides. ARS answered this
problem by appointing an agency censor to blue-pencil sus-
pect prose or rhetoric from manuscripts and speeches.

I am personally aware of two such instances of censor-
ship. The first involved a manuscript entitled “In Defense of
Weeds,” prepared by my close friend Dr. Lloyd Andres for
the report of a pesticide evaluation task force of which I was
co-ordinator. In its virgin form Dr. Andres’ paper was a
beautiful essay, a virtual classic discussing an innovative ap-
proach to weed control. But after its rape by ARS it really
wasn’t worth printing. The second incident involved a
speech by Dr. F. A. Lawson, then leader of ARS’s biological
control pioneer research laboratory at Columbia, Missouri.
Lawson, a highly respected research elder statesman, had
prepared a strongly critical statement on prevailing pest-
control practices, to be read before a major conference in
Florida. He submitted his manuscript for review by ARS ed-
itors, and then left on vacation. Upon his return, immedi-
ately prior to the meeting, he found the “edited” paper on



THE POLITICS OF PEST CONTROL 67

his desk, virtually gutted of meaningful content. I will al-
ways remember his speech, which consisted of an enraged
muttering about what had happened to his manuscript, fol-
lowed by a rapid flipping of the papers—twenty or so pages
—with the bitter remark that what was left wasn’t worth
stating, Lawson had recently recovered from a severe heart
attack, and I recall vividly my near terror that in his rage
and frustration he would have a second seizure. Fortunately,
this didn’t happen and he is still going strong, but what a
terrible moment it was for a dedicated and respected scien-
tist and for his friends and colleagues in the audience.

Censorship of the manuscripts or speeches of responsible,
reputable researchers is the ultimate form of scientific de-
basement. This is the level to which pesticide politics has
driven the ARS. And I hasten to point out that the cancer is
much more extensive than the few visible tumors, for the
very knowledge that censorship exists automatically elimi-
nates controversial discussion from a high percentage of the
manuscripts and speeches under preparation.

It is apparent, then, that pest control in the USDA’s Agri-
cultural Research Service (Science and Education Adminis-
tration) is rife with politics, and nowhere is the political evil
more manifest than in the pest eradication and area control
programs.

The futile fire-ant eradication program, mentioned pre-
viously, capsulizes much of this evil. The fire ant, a feisty lit-
tle beast that invaded the United States from South America
some forty to fifty years ago, quickly moved out of its
bridgehead and now occurs over virtually the entire South-
east. It is a bothersome animal, having a nasty (though
rarely serious) sting, and its nesting mounds speckle agricul-
tural lands, sometimes causing slight yield reductions or
damage to equipment when unwary farmers bang into them
with their machinery. There are claims, too, that the ant at
times attacks and kills nestling birds such as the young of
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that sacred species of the southern aristocracy the bobwhite
quail. However, as a hazard to man, the fire ant is much less
dangerous (two recorded deaths up to 1967) than the
honeybee or some of the native wasps.™

This is essentially the case against the fire ant, a very
minor crop pest, an occasional annoyance, and an extremely
rare killer of man and wildlife. Adding to the irony of the
situation, the fire ant’s bad traits are in fact substantially
balanced by the good it does through predation on cotton
pests.

But southern folks don’t like the fire ant, and out of this
pique southern politicians, USDA bureaucrats, and involved
chemical-industry personnel fashioned a costly chemical
control program and a major ecological threat. Many en-
tomologists realized this, and so did conservationists and en-
vironmentalists. In fact, in 1967 concern over the fire-ant
eradication program led to the appointment of an ad hoc
committee of the National Academy of Sciences to investi-
gate the program’s feasibility. This committee, composed of
an elite group of America’s entomologists as well as other
leading scientists, went about its assignment in an energetic
and highly competent manner. Its thorough and penetrating
report recommended against the program, stating that the
fire ant was not an important pest, that the eradication effort
was unlikely to succeed, and that limited local control meas-
ures would be adequate.™ However, the USDA ignored
these recommendations, a fact that was not generally known
until years after the report was submitted. And so the pro-
gram went on. But eventually the heat generated by increas-
ing public concern over the widespread dumping of the
“eradicant” chemical mirex into the environment, and its fail-
ure to eliminate the ant, occasioned a reassessment of the
program. Unfortunately, this led only to minor changes,
such as the alteration of the program objective from eradica-
tion to control, and some restrictions as to where the mirex
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granules were to be scattered. Thus, for years on end, to the
tune of approximately $10 million per year, the public sup-
ported a pollutive area-control campaign against a minor
nuisance, while the involved politicians, bureaucrats, and
chemical-company officials chortled over their slick deal,
which to date has cost the public more than $150 million.

Interestingly, in 1975 the USDA, complaining that it
could not properly attack the fire ant under prevailing re-
strictions imposed by the Environmental Protection Agency,
suspended its control program. USDA was, of course, only
playing games. It fully intended to get back into the fire-ant
act and was simply waiting for political pressure to force
EPA to back off. But its plans were rudely sidetracked by
the Kepone® scandal. It just so happens that mirex is a sib-
ling—a nearly identical twin—of Kepone®, and the politi-
cal and legal heat generated by the Kepone® tragedy in
Virginia prompted the Allied Chemical Company to drop
mirex production, and it also forced the USDA Animal and
Plant Health Inspection Service (APHIS) entomologists,
who mastermind the fire-ant program, to duck for cover.
However, with pork-barreling southern politicians itching to
get their $10-million-a-year welfare program back in gear,
and barring a permanent ban on mirex, we can expect
APHIS to surface again with the mirex miracle once the
Kepone® horror has faded from memory.

The influence exercised by politicians, industry, and bu-
reaucrats over federal pest-control spending was dramati-
cally brought home to me several years ago, when I was on
a task force advisory to the President’s Council on Environ-
mental Quality. A statistic that surfaced during one of our
deliberations shocked me at that time and has remained in
my mind ever since. This related to the annual government
(USDA) expenditures on pest “eradication” and “area con-
trol” programs, versus those for all entomological research.
As I recall, the figures for the particular year were approxi-
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mately $31 million for eradication and control, and $19 mil-
lion for research. In other words, politically inspired, largely
futile, frequently pollutive eradication and control programs
that, as the Office of Management and Budget was grum-
bling, never seem to terminate were receiving two thirds
again as much support as pest-control research, whose goal
is problem solving.

There is no reason to believe that the formula has
changed—and in fact, with the boll weevil eradication pro-
gram (projected at full cost to amount to something be-
tween $0.6 billion and $1.6 billion) still a possibility and
with increasing pressures generating out of the screwworm,
gypsy-moth, tussock-moth, and spruce-budworm problems,
matters may well worsen. In other words, at the federal
funding level, pest-control pork-barreling is rampant. The
same is true in many of the states. For example, in Califor-
nia alone the State Department of Food and Agriculture is
expending millions of dollars annually on pest eradication
and containment programs. One of these, the grape-leaf
skeletonizer eradication program, which had been going on
since the early 1940s, cost California’s taxpayers $660,000 in
1974, before Governor Brown cut it out of the budget.™

Pest eradication and containment is largely welfare in the
guise of pest control, and as such it is the essence of the
politics of pest control.

The Professional Societies

Pest-control politics has not only corrupted governmental
agencies and educational institutions, but its toxins have
also permeated the professional societies. Take the En-
tomological Society of America (ESA) for example. Ever
since the old Entomological Society sacrificed much of its
dignity and gave its name to a coalition with the American
Association of Economic Entomologists, things have been in
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a bad way. The low point was reached in 1964, when the
ESA passed a resolution condemning the journal BioScience
and ecologist Frank Egler for an Egler-authored article enti-
tled “Pesticides in our Ecosystem”.™" This event was so dis-
gusting that it goaded famed ecologist Lamont Cole of Cor-
nell University into one of the most eloquent put-downs I
have ever read.™ Cole roared, “In my twenty years of associ-
ation with scientific editorial boards and publication com-
mittees, including a five-year term as a senior editor, I have
been on both the sending and receiving ends of letters criti-
cizing the acceptance of particular manuscripts. But it is
something entirely new in my experience for a scientific so-
ciety to pass a resolution condemning the editors of a
scientific journal for granting a recognized senior scientist
the right to express his views in print. This extraordinary
event and the opposing forces involved call for scrutiny by
the scientific community.”

Cole went on to ask whether the Entomological Society is
dominated by economic entomologists. Here he was a bit off
the mark, for he had, in fact, identified the culprits earlier
on in his letter as a coalition of “chemists, toxicologists, and
others primarily concerned with the destruction of insects.”
There is quite a difference between these people and eco-
nomic entomologists. Many of the latter, like the harassed
Dale Newsom and Charles Lincoln, are outstanding insect
ecologists and developers of rational pest-control programs.

The influence of the pesticide proponents over the ESA is
further reflected in the list of invited speakers to the na-
tional meetings of the Society. In this connection, it is in-
teresting to note that since the 1962 publication of Rachel
Carson’s Silent Spring, not one of the strong critics of the
pest-control status quo has spoken before a plenary session
of the Entomological Socicty or participated in one of its
major symposia. In other words, members of the Society
have never heard any of such prime movers of pesticide re-
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form as Barry Commoner, Rachel Carson, Robert Rudd,
Frank Graham, Victor Yannacone, Charles Wurster, Robert
Risebrough, Paul Ehrlich, and Ralph Nader. Instead, they
have been treated to the sage observations of such outstand-
ing advocates of rational pesticide usage as Lea Hitchner,
President of the National Agricultural Chemicals Association;
Congressman Jamie Whitten, good friend of the agri-
chemical industry and author of the volume That They Shall
Live, the industry-blessed “rebuttal” to Silent Spring; James
T. Conner, chief Washington lobbyist for the National Agri-
cultural Chemicals Association; and a series of repre-
sentatives of the Plant Pest Control Division (now called
APHIS), the USDA’s scorched-earth insect-eradication
agency. The pro-pesticide posture of the Entomological So-
ciety has, if anything, become more rigid in recent times.
For example, at the Society’s 1975 meeting, in New Orleans,
two thousand members in attendance at the annual awards
luncheon, paid for out of their individual registration fees,
were treated to a political tirade against the pesticide-
regulation policies of the Environmental Protection Agency
by Assistant Agriculture Secretary Robert F. Long, staunch
friend of the agri-chemical industry.™

Pesticide politics in the Entomological Society of
America? You better believe it! And as I will mention later,
the same is true in other agri-science societies.
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Chapter 7

STICKING IT TO CESAR—THE SOCIOLOGY OF
PEST CONTROL

Some years ago on one of those indescribably lovely spring
days in the California desert, my entomologist crony Vernon
Stern and I were cruising the dusty back roads of the Palo
Verde Valley in search of an alfalfa field in which to con-
duct an experiment. As we drove along a county road a few
miles north of the city of Blythe, we came upon a canta-
loupe field where a bare-chested man was loading pesticide
into the hopper of a parked crop-dusting rig. Since we had
been driving for some time without finding a suitable candi-
date experimental plot, we decided to stop and ask the rig
driver whether he knew of some nearby alfalfa fields.

The man, a bracero, or “wetback,” with work to do and
intent on getting it done, nevertheless smiled as we ap-
proached and halted his labors as we asked in a mixture of
English and Spanish whether there were any alfalfa fields in
the area. He didn’t know, since he was new to the ranch,
having just replaced another worker, who had fallen ill. We
thanked him, and then just to make conversation, asked him
what pest he was dusting.

“Pulgones.”

“Oh, aphids. What pesticide are you using?”
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“I don’t know, I can’t read the label; just some medicine
for pulgones.”

As is the habit of our breed, Stern and I automatically
flicked our eyes to the label on the pesticide sack. It read,
PARATHION. Parathion is one of the deadliest nerve-gas
derivatives among the modern insecticides. We were
stunned. Here was this smiling, bare-chested laborer, his
body frosted with parathion dust, breathing it in and licking
it off his sweat-moistened lips, totally ignorant of his peril.
Little wonder his predecessor had fallen illl As best we
could, Stern and I implored him to immediately stop his
dusting activities, strip off his remaining clothing and jump
into the nearest irrigation ditch to wash off the poison. But
his response was a friendly laugh, an adids, and the resump-
tion of his crop-dusting activity. He was a happy young
man, with a well-paying job, a boss to satisfy, and no more
time to waste with a couple of silly gringos all worked up
over some bug medicine.

When we got back to town we reported the matter to the
local agricultural authorities, who, I am quite sure, never
did a thing about it. But even today, years later, I occa-
sionally fret over that cheerful Mexican youth and wonder
how long it was before he, too, became ill and gave way to
an equally innocent successor.

This anecdote illustrates an ugly facet of the sociology of
pest control. Too often the growers™ thought seems to be, to
hell with the hazards; just kill the damned bugs and get on
with producing the crop. United Farm Workers President
Cesar Chavez has long had a different viewpoint on this
matter, and through his union has attempted to bring some
kind of order out of the chemical chaos. The attempts have
come via litigation, legislative action, and stipulations in
union contracts, and of course they have met stiff opposi-
tion.

Chavez told me of his concern about pesticides one day
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when I had come down to UFW headquarters in Delano,
California, to act as a resource person on the union’s behalf
during a visit by Senator Walter F. Mondale, then chairman
of the U. S. Senate Subcommittee on Migratory Labor.” An-
other pesticide specialist was on hand, and along with Mon-
dale and his aide, we interviewed UFW personnel including
Chavez (then bedridden with a back ailment) and visited
union facilities. As part of their effort to impress upon Mon-
dale the seriousness of the pesticide problem, Chavez and
his UFW colleagues had arranged to have on hand a num-
ber of farm workers who had directly suffered pesticide-
caused injuries. This group, as would be expected, was
overwhelmingly Chicano, but much to my surprise, one was
an Anglo, a grizzled, slope-shouldered old Okie, who told
the saddest story of all.

At the time of the Mondale visit, this man was totally
work-incapacitated by a respiratory ailment, which he felt
had been severely aggravated by his having been required
to work with hazardous pesticides. In this connection, he
was particularly bitter about an incident in which he had
been forced by his rancher-employer to continue spraying a
vineyard with a dangerous insecticide even after he had
complained to the rancher that the chemical made him ill.
In taking his complaint to the grower, the worker had been
perceptive enough to associate his illness with the insecti-
cide he had been using, to check the label, and to determine
from appropriate sources that the material was indeed haz-
ardous. In light of his illness and having satisfied himself
that the insecticide was dangerous and probably the reason
for his not feeling well, he asked his boss to transfer him off
the spraying assignment. The grower responded by telling
him to report to the spray rig the next morning or get off the
ranch, The deep irony of this tale is that the man had been
working on the ranch for seventeen years!

Such is the sociology of pest controll
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Chavez and his UFW colleagues became increasingly
concerned over pesticides in the late 1960s as greater knowl-
edge unfolded concerning the hazards they posed. Eventu-
ally the union made an effort to obtain insight into the kinds
of pesticides being used, the amounts applied, and the
places and times of application. The initial effort to gain this
information was through the office of the Kern County, Cali-
fornia, agripultural commissioner, the keeper of official pes-
ticide use records in that major crop-producing county. The
effort was totally frustrated by one of the most shocking acts
of collusion between public officials and a vested interest of
which I am aware.

I learned of this collusion in a most interesting way, from
a Commissioner’s Office staffer, in the Kern County Superior
Court, in Bakersfield, in January 196g. But first I should ex-
plain how I got there.

This came about apparently because of my growing repu-
tation as a critic of the pesticide status quo. At any rate, one
day in late 1968 David Averbuck, a lawyer with the United
Farm Workers Organizing Committee (UFWOC), showed
up at my office in the Division of Biological Control, Univer-
sity of California, Berkeley, and told me of the union’s con-
cern over the pesticide hazard to farm workers, its attempts
to gain access to the Kern County records, the agricultural
commissioner’s refusal to produce the records, and the im-
pending court hearing on the matter in Bakersfield. He
asked if I would testify on UFWOC’s behalf. I agreed, be-
cause I was aware of the hazardous nature of many of the
insecticides and the sloppy way in which they were being
used. I was especially concerned because some of the assist-
ants who had been working in our university experiments,
where we used the organophosphate methyl parathion, had
suffered severe depression of blood choline esterase despite
the careful safety measures we employed. Choline esterase
is an enzyme involved in nerve message transmission. Many
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of the modern insecticides are choline-esterase inhibitors
and hence kill by disrupting nerve transmission. It may be a
blow to our ego, but these insecticides work on us in exactly
the same way they do on the insects, and that is why they
are so dangerous. My concern was that since methyl para-
thion had affected our carefully supervised assistants, things
were almost certainly far worse with the farm workers, oper-
ating under conditions that were much more hazardous.
Here the memory of the parathion-dusted Mexican lad in
the Palo Verde Valley came vividly to mind.

On the morning that I stepped into the Bakersfield court-
room, I was confronted by a scene in which to my right the
seats were occupied by persons obviously associated with or
sympathetic to the farm workers; that is, Chicanos, Fili-
pinos, and young, militant, hippie-ish Anglos, while to my
left the group was mainly composed of prosperous-looking,
conservatively dressed, neatly groomed, WASP-ish males,
among whom I quickly recognized a number of agri-
business types and county, state, and university employees.

As I was surveying the scene, one of the people on the left
waved and beckoned me to sit next to him. I immediately
recognized him as a high Kern County agricultural official
whom I had known for years, and unhesitatingly joined him.
I had hardly settled into my seat when he nudged me and
pointed to a gentleman on the other side of the aisle and
said, “See that son of a bitch, that’s Jerry Cohen, lawyer for
UFWOC. He came into our office a while back and wanted
to look over our pesticide use records. We refused to let him
do it. When we did this, he took off, saying he was going to
seek a legal order to force us to open our files. Well, we fixed
that. We got on the phone and called the ag-chemical peo-
ple and asked them to sue us, to keep our files closed.”

This is apparently what had happened: the Agricultural
Commission’s Office contacted an agri-chemical repre-
sentative, told him what Cohen and UFWOC were up to,
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and suggested that one or another of the agri-business
groups take legal action to enjoin the agricultural commis-
sioner from opening his files to UFWOC. Shortly thereafter,
the Bakersfield Superior Court held a hearing concerning
Atwood Aviation Inc. (crop duster) et al. v. Seldon C.
Morley (agricultural commissioner), with Cohen and Aver-
buck as intervenors.

To complete the story, the court’s decision went against
UFWOC. That is, Atwood Aviation et al. were upheld by
the court in their effort to prevent UFWOC from gaining
access to the agricultural commissioner’s files. Reason: possi-
ble disclosure of trade secrets!

Later I participated in a similar episode in the Riverside
County Superior Court, and again the Farm Workers lost.
But this decision was appealed and ultimately overturned
by the Fourth District Court of Appeals, Division Two. This
means that farm workers do indeed have the right to know
what kinds of poisons are being applied to the fields and or-
chards in which they work.

Some feeble advances have occurred since these two trials
and the reversal of the Riverside Superior Court decision.
The California Department of Food and Agriculture now
has a computerized pesticide-reporting system, which gives
a quarterly crop-by-crop summary of pesticide use and (one
hopes) may someday provide a field-by-field breakdown.
Re-entry protocols have also been set for several pesticides
in some crops. That is to say, there is now the beginning of a
system that assures that no human beings, not even the
heretofore expendable Chicanos, can be sent into poison-
doused fields or orchards until sufficient time has elapsed for
the toxic residues to dissipate. Upgrading of pest-control ad-
visers and increasing implementation of integrated control
systems may lead to reduced and more civilized insecticide
usage. If that doesn’t work, perhaps the increasing cost of
insecticides and shortages of material will help. The United
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Farm Workers have insisted on safe pesticide-use clauses in
their contracts. As the union grows in vigor, this should lead
to even safer practices.

But, returning to the Kent County trial, two things re-
main indelibly etched in my mind. The first is a memory of
the fear and hatred that the dominant San Joaquin Valley
middle-class establishment holds for Cesar Chavez and his
United Farm Workers, and the impression that this middle
class considers the Chicano, Okie, and black rural popula-
tion to be somewhat outside the pale of humanity. The sec-
ond memory is of a corrupt act in which public officials
colluded with one element of the citizenry against the rights
and well-being of a less-advantaged group.

The sociology of pest control is indeed an ugly game.






Chapter 8

THE TERRIBLE TUSSOCK TUSSLE

In the battle over pesticide regulation, the pesticide mafia
took its stand with DDT. The reasoning was quite simple: if
DDT were to be shot down, an array of pesticides would fall
in its wake. Norman Borlaug, a vociferous DDT supporter,
spelled this out in his famous 1971 FAO speech in Rome
when he likened DDT to the first of a series of tumbling
dominoes.”

The DDT showdown occurred in the hearing rooms of the
Environmental Protection Agency in Washington, D.C., in
1971-72. The pesticide’s supporters were well prepared for
this battle, marshaling their shrewdest strategists and heav-
iest weapons (including Borlaug). They had a lot going for
them and seemed determined to break the backs of the eco-
freaks once and for all and get on with bug killing. But EPA
and its redoubtable ally the Environmental Defense Fund
were even better prepared and won the day, which cul-
minated in William Ruckelshaus’ courageous decision to ban
DDT (Ruckelshaus had guts even before the Saturday-night
massacre ).

This was a crushing setback for the pesticide mafia, but as
so often happens with a battered force, considerable sting
remained in this chemical scorpion. In fact, it responded to
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the Ruckelshaus decision with the most wicked bolt it had
yet unleashed, the tussock-moth ploy.

The Douglas-fir tussock moth is a native insect that peri-
odically occurs in outbreak numbers in western forests. Its
larvae feed on the needles of valuable Douglas firs and true
firs, sometimes stripping and killing the trees. Foresters hate
it, forest products companies hate it, small timber owners
hate it, logging-industry workers hate it. All have a consum-
ing passion to kill it. This passion rose to unprecedented in-
tensity in 1972, 73, and ’74, when an extensive outbreak of
tussock moth occurred in the Pacific Northwest. And com-
ing as it did in DDT’s gravest hour, this event was a god-
send to the proponents of that insecticide. Quite predict-
ably, they jumped at the opportunity to promote DDT as a
tussock-moth panacea and made it the bone of contention in
the terrible tussock tussle. This was the tussock-moth ploy.

As a last-ditch DDT support weapon, tussock moth was a
sinister missile with the capacity to create enormous mis-
chief. Most importantly, it kept DDT’s foot in the door and
gave its proponents time to hold the line, regroup, and
pump new life into their cherished biocide.

The tussock-moth ploy took advantage of a provision in
the Ruckelshaus decision that permits use of DDT in the
event of a public health crisis or impending economic disas-
ter where there is no other effective deterrent. What made
tussock moth so important is that unlike other loophole
cases (e.g., control of mice, bats, pea-leaf weevils), it was a
big deal that could be exploited politically and in the media.
As mentioned, the tussock moth can strip fir trees of their
needles, leaving them skeletal over thousands of acres.
When it occurs, this is highly visible damage to which the
spray advocates point with alarm while loudly decrying the
loss of valuable timber and the desecration of magnificent
forests. Never mind that this has been going on for millen-
nia, that the problem has been aggravated by “high grade”
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logging (which produces susceptible stands), that much of
the defoliation occurs among trees on poor growing sites,
and that most trees withstand the attack and grow with
renewed vigor.™

What mattered with tussock moth was that a mixed bag
of individuals and agencies with vested or emotional inter-
ests in DDT had found a perfect vehicle to promote their
cause. All they had to do was convince enough people that
DDT was the only way to go in tussock-moth control. In
other words, tussock moth provided a golden opportunity to
pull the DDT skunk out of the EPA garbage can, and its
supporters wasted no time in rallying various groups to
effect the rescue. This bizarre lineup included the forest
products (logging) industry, which wasn’t about to risk a
single log in the interest of ecology when DDT, with the
government footing much of the bill, just might clean up the
bugs; small-time timber owners, who feared that their indi-
vidual stands might fall in the pathway of the dreaded in-
sect horde; loggers and other logging industry workers, who
were gulled into believing that the tussock moth was about
to gobble up their jobs; Forest Service administrators,
reflecting the parent U. S. Department of Agriculture’s
pique over the DDT ban (USDA, jabbed in the derriére by
farm state politicians, had supported DDT in the EPA hear-
ings) and their own resentment of “those eco-freaks” dictat-
ing what could or could not be sprayed onto the forest; local
politicians (including congressmen), beholden to the forest
products industry giants; powerful southern congressmen,
traditional darlings of the agri-chemical industry, who were
eager to exploit any opportunity to get DDT back on track;
and the regional press, unquestionably reacting to the de-
sires and muscle of its potent client, the forest products in-
dustry.

The poor forest never had a chance, nor did its concerned
allies: EPA, the conservationists, and the overwhelming ma-
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jority of forest entomology researchers. Nevertheless, EPA,
acting in the public interest, made a noble effort to uphold
the DDT ban, but it inevitably knuckled under to the
crudest sort of blackmail, generated by the politicians.

The hatchetman in this disturbing episode was Con-
gressman W. R. Poage (D-Texas), chairman (since de-
posed) of the House Agriculture Committee, who an-
nounced that if EPA failed to approve a Forest Service
request for the use of DDT against the tussock moth, the
committee would immediately seek House action on a bill
stripping EPA of its authority to regulate use of the com-
pound. Even Gerald Ford, then Vice-President, added his
voice to this power play by stating, “If they (EPA) don’t re-
spond to a problem of this sort, I think Congress might
change the law.”"

This was forceful arm twisting and it brought EPA to
heel. The implication was crystal clear: “Shape up, EPA, or
you not only lose DDT regulation but the whole pesticide
registration and regulation bundle as welll” Stripping EPA
of its pesticide watchdogging role is a major goal of the pes-
ticide promoters and their politician lackeys, who would
dearly love to return this “responsibility” to the compliant
hands of the U. S. Department of Agriculture. In fact, Con-
gressman Poage subsequently sponsored legislation that
was designed to give the USDA virtual veto power over
EPA pesticide regulation decisions (see Chapter 11).

EPA Director Russell Train had no choice but to capitu-
late, for if he did not, the agency would have faced virtual
castration. EPA had already lost its bid to regulate atomic
energy, had been overridden in its efforts to establish mean-
ingful automobile emission standards, and was being chal-
lenged on its stand against offshore oil drilling. Now, if its
pesticide regulating authority were removed, it might as
well close shop. So Train apparently struck a bargain with
the DDT muscle men. In exchange for the continued right
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to regulate DDT, EPA would permit its use against the tus-
sock moth.

I first learned what was up months before the proposed
public hearings on the use of DDT. This information came
from associates in the Environmental Defense Fund who
told me that they were backing off from the tussock-moth
issue because the politicians had made it clear that if EDF
rescued the situation, EPA would be held to account. The
DDT boys had placed their roadblocks very cleverlyl EPA
then proceeded with the tussock-moth hearings as though
they really mattered. This exercise was ostensibly conducted
to air both sides of the issue and thereby help Train “make
up his mind.” It also gave an aura of credibility to what was
coming.

I recall mentioning the farcical nature of the hearings to
an EPA official who had phoned from Washington, D.C,,
asking me to testify in support of the DDT ban.

He acknowledged that there was enormous political pres-
sure to unfetter DDT and that things looked grim, but he
insisted that the cause was not lost. I felt at the time, as I do
now, that he was acting out his part in the farce. Whatever
the case, EPA was seeking window-dressing support for the
DDT ban because the Forest Service, playing it super safe,
would not allow its own researchers to testify. I convinced
the EPA official that, as a non-forest entomologist, I might
be discredited, and suggested, instead, that he approach tus-
sock-moth researchers Donald Dahlsten, a Berkeley col-
league, and Steven Herman, of Washingtons Evergreen
State College. He accepted my demurrer and contacted
Dahlsten and Herman, both of whom testified in a hearing
held at Portland, Oregon. The two were aware of the
hopelessness of the situation, even as they agreed to testify,
but they went through with their act as a matter of principle
and because they were confident that events in the field
would prove them right. In this latter light, it was important
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for them to have their opinions on record regardless of
EPA’s forced decision. It is always satisfying in such matters
to resurface and confront the opposition with fully docu-
mented “I told you so’s.”

The most disturbing aspect of the entire affair was the
Forest Service’s muzzling of its research entomologists. An
overwhelming majority of these researchers opposed the use
of DDT. They were concerned about the material’s ecologi-
cal impact and especially upset because they knew that the
tussock-moth population was already collapsing of natural
causes and didn’t require wide-scale spraying. What’s more,
many were confident that alternative control materials were
available for the limited spraying that might be necessary.
These people also knew that the threat posed by the pest
had been grossly overblown, that much of the “severely
threatened” fir forest was on poor growing sites, and that
the bulk of the damaged trees would probably refoliate

(“green up.”)

But the Forest Service administration had the political
backing for its DDT stand and saw to it that its dissenting
researchers did not testify at the several EPA hearings.

And so, after all of the huff and chuff of the hearings, an
irascible Russell Train issued his coerced order permitting
use of DDT against the Douglas-fir tussock moth. It was in
making this statement that he charged the Forest Service
with virtual dereliction in failing to develop alternatives to
DDT.

As matters turned out, the spray program was a fiasco.
Dahlsten and Herman and the muzzled Forest Service re-
searchers were vindicated when the tussock-moth popula-
tion suffered a natural collapse even as the spray planes
dumped their unneeded pollutant. Now we look at the cost
of this bit of political chicanery:
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1. At least $3 million expended in spraying a hazardous
chemical on 427,000 acres of forest and its contained plant
and animal communities to “centrol” a phantom pest
population;®

2. Numerous non-target creatures including untold thou-
sands of birds destroyed by the biocide;®

3. Eighteen thousand cattle and several hundred sheep
rendered unmarketable by DDT contamination;*

4. Game species so heavily contaminated with DDT that
hunters had to be warned against consuming the meat of an-
imals they might bag;®

5. Expenditure of additional government funds to com-
pensate the Coleville Indians while their DDT-con-
taminated cattle were held off the market;8*

6. Neglect of research on DDT alternatives, including
two chemical insecticides and two microbial materials,
while the Forest Service poured its millions of dollars into
the DDT spray program;®

7. The emboldening of pest controllers to consider DDT’s
use in other forest pest problems;®

8. Maneuvering by the pesticide mafia to increase agri-
cultural use of DDT.#*

The full irony of the situation is summed up in the words
of Dr. Robert E. Buckman, Director of the Pacific North-
west Forest and Range Experiment Station. Buckman, a bu-
reaucrat going about as far as he dared, told the Western
Forestry and Conservation Association’s 1974 convention, in
Spokane, that the tussock-moth population had already been
suffering natural collapse when the Forest Service con-
ducted its massive DDT spray program. He glossed over this
shocking admission by stating that several chemical and bio-
logical alternatives to DDT showed promise and predicting
that during the next tussock-moth outbreak DDT would
probably be supplanted by a more desirable alternative.



88 THE PESTICIDE CONSPIRACY

But the question asked all along by the conservationists
and forest entomology researchers, “Why was the spraying
undertaken at all?” went unanswered. There was simply too
much heat on the Forest Service to permit such candor.

Even in its experimental evaluation of alternative insecti-
cides, the Forest Service could not break away from its pro-
DDT prejudice. The experiment was planned in such a way
that DDT would almost surely outperform the other mate-
rials, particularly carbaryl and trichlorfon. Dr. Carroll Wil-
liams, the Forest Service research entomologist who did the
testing, warned of flaws in the experimental design before
the study was undertaken. Williams™ warning was ignored,
as was his disclosure that tussock-moth populations were
crashing in the proposed experimental area, and his sugges-
tion that the study be moved to an area of viable population
if it were to have meaningful results. Since DDT was ap-
plied in higher volumes and with better coverage than were
carbaryl and trichlorfon, of course it outperformed these
two materials. Nevertheless, they still killed a substantial
percentage of the larvae. In fact, trichlorfon gave foliage
protection equal to that provided by DDT.

The greatest mystery of the tussock-moth episode con-
cerns just how much timber was actually destroyed. In this
connection, there are some interesting statistics to show the
degree to which the problem was overblown. At the height
of the tussock-moth alarm, the Forest Service claimed that
about eight hundred thousand acres of prime fir forest was
heavily infested and that if this acreage was not sprayed
with DDT there would be extensive tree mortality. But’
while these disaster warnings were being sounded, the
research entomologists who best knew the situation main-
tained that the seriously threatened acreage amounted to
only a fraction of the “official” estimate. They also fclt that
this limited high-hazard acreage could be identified and
selectively sprayed. In this latter connection, a number of
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researchers felt that the microbial insecticide Bacillus
thuringiensis and the chemicals carbaryl and trichlorfon
would give adequate control.*

The researchers’ estimate of the problem seems to have
been quite accurate. This is supported by the remarks of Dr.
David Graham, the Forest Service’s co-ordinator of the
DDT spray program, who in the July 16, 1974, issue of the
Portland Oregonian is quoted as saying that eighty-eight
thousand of the originally threatened hundreds of thousands
of acres had been destroyed by the tussock moth.

Dr. Graham was a vigorous proponent of the spray pro-
gram, and therefore it must be assumed that his figure for
tree loss is generous. Yet the eighty-eight thousand acres
represents only about 10 per cent of the originally estimated
“gravely threatened” area. The point here is that if the Forest
Service had been given a free hand, more than three quar-
ters of a million acres of forest would probably have been
sprayed with DDT to protect the eighty to one hundred
thousand acres that actually contained seriously threatened
trees. The delaying tactics of EPA averted this gross environ-
mental insult, but only in part, as the sprayers finally had
their way on 427,000 acres in 1974. As regards timber loss, it
is interesting to note that no one really knows what it was,
because the Forest Service began jerking trees out of the for-
est in its “salvage” program almost before the tussock-moth
larvae had stopped munching foliage. Reportedly, many of
these “salvaged” trees would have “greened up” if they had
been left standing, but what is even more distressing is that
many others were perfectly sound, having suffered little or
no damage. In other words, there is reason to believe that
the Forest Service fattened its tussock-moth loss statistics by
chopping down healthy trees under the guise of salvage.

There is a final facet to the tussock-moth episode, which
in many respects is the most distressing of all. Here I have
in mind the failure of the Forest Service to anticipate the
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1972 outbreak. This is not surprising, because the Service’s
Pest Control Division had never bothered to devise a tus-
sock-moth early warning system. Indeed, such technology is
probably beyond its capability, and so Smokey Bear was
asleep at the switch when the insect began to crank up its
larval legions. By the time the Service, with its inadequate
detection program, realized that a crisis was at hand, the
forest had already begun to frazzle under the lepidopterous
assault, and most of the trees that were to die during the
outbreak had already been fatally injured.”® Thus, even if
DDT had been instantly available and effective, it would
not have saved the situation. This makes all the subsequent
bombast, hand wringing, and political chicanery generated
by the DDT issue a completely hollow exercise.

The two-little and too-late pattern has characterized For-
est Service action in every tussock-moth outbreak on record.
But in 1972 the problem was too big to be swept under the
carpet, and so a scapegoat had to be found and quickly.

Ergo, EPA, the DDT foot-dragger.

This all points up the fundamental weakness of the pest-
management strategy of federal, state, and most private
pest-control practitioners. These persons, though excellent
bug killers, skilled in the logistical and toxicological aspects
of their calling, lack ecological sophistication. This is ac-
knowledged by forest entomologist Graham and his col-
league K. H. Wright, who told the Northwest Forest Pest
Action Council, “. . . We do not have an adequate system
for measuring, evaluating, or predicting insect- and disease-
caused impacts. . . . Basically we do not have a clear un-
derstanding of the concepts and practical implication of
pest impacts in the total space-time frame of the resource
management process.” In short, the bug killers simply do not
understand population ecology and ecosystem dynamics,
and lack the ability to conceptualize and implement prob-
lem-solving programs. Instead, they employ one or the other
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of two tactics in a simplistic chemical control strategy. The
first is area-wide preventive treatment; the second, fire-
brigade spraying in response to bug outbreak alarms, the
tactic employed against the tussock moth. But regardless of
the tactic, the game never ends. And why should it? It is the
raison d’étre of the pest-control practitioners. In the private
sector we see it played in the massive spraying of our agri-
cultural crops; in the governmental area, in programs
against such pests as spruce budworm, fire ant, gypsy moth,
boll weevil, and, of course, tussock moth. The tussock-moth
ploy was a tragic hoax masterminded by the friends of
DDT. Predictably it backfired, and we now have the oppor-
tunity to profit from the debacle.

First we can insist that it never again happen with tussock
moth, but more importantly we should take a very hard look
at the pollutive, rescurce-wasting, energy-gobbling, chemical
pest-control strategy and come up with something better.
But this will not be easy. The pesticide interests continue to
have enormous influence over American and global pest-
control policy, and one of their highest priorities is to get
DDT back into the mainstream. There can be little doubt
that they operated behind the scenes in efforts to revive
DDT use in Louisiana cotton and that they will continue to
precipitate and support similar maneuvers in the future. In
this connection, it will be very interesting to watch develop-
ments in the spruce-budworm situation, where the first faint
signals of a revived DDT campaign can already be detected.

DDT symbolizes the pest-control status quo, and because
of this it will continue to be the focus of savage conflict be-
tween those who are secking change and those who want
things to remain as they are. The evolution of a rational

pest-contro] strategy very much depends upon the outcome
of this conflict.






Chapter 9

THE INSTANT PROFESSIONALS*

Perhaps the greatest absurdity in contemporary pest control
is the dominant role of the pesticide salesman, who simulta-
neously acts as diagnostician, therapist, nostrum prescriber,
and pill peddler. It is difficult to imagine a situation in
which society entrusts so great a responsibility to such
poorly qualified persons. Pesticides rank with the most dan-
gerous and ecologically disruptive materials known to sci-
ence, yet under the prevailing system these biocides are
scattered like dust in the environment by persons often ut-
terly unqualified to prescribe and supervise their use.

Pest-control advisement should be a high-grade technol-
ogy conducted by thoroughly qualified technicians. Instead
it is overwhelmingly in the hands of skilled merchandise
hucksters employed by the agri-chemical industry. Little
wonder that contemporary pest control is characterized by
economic, ecological, and social chaos.

It isn’t as though thought hasn’t been given to the matter
and attempts made to turn things around. The simple truth
is that the pesticide mafia knows that its salesmen assure its
domination of pest control, and it keeps a militant watch on

° Excerpted in large measure from an article published in the April 1973
issue of Organic Gardening and Farming magazine.
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this aspect of the status quo. Thus, it was right on the scene
in California a few years ago when attempts were made to
develop a meaningful pest-control adviser’s examination and
licensing law. The pesticide mafia sized up the situation,
recognized that a good law would be a threat to its interests,
and molded its own straw-man law to serve its purposes. Let
me tell you how this was done.

During the late 1g60s, in an atmosphere of ecological con-
cern, heavy pressures developed in California for the enact-
ment of legislation to require the examination and licensing
of pest-control advisers. As a result, in 1970 State Senator
(now Congressman) Anthony Beilenson proposed an excel-
lent piece of legislation that in addition to its examining/li-
censing requirement would have (i) prevented persons
affiliated with pest-control companies (salesmen) from rec-
ommending the use of legally defined injurious materials
(most modern insecticides), and (ii) excluded chemical
company employees from eligibility to serve on the state
pest-control advisory committee. With these provisions in it,
the bill, if enacted, would have been a giant stride toward
the evolution of a rational pest-management system, for it
would have broken the dominance of pesticide merchan-
dising over pest-control practice.

Senator Beilenson, who was considered by many to be the
outstanding member of the California Legislature, lived up
to that standard in his approach to the pest-control-advisers
bill. Thus he did not act covertly, but instead, through his
legislative assistant, Robert Toigo, openly contacted Univer-
sity of California pest-control specialists for technical ad-
vice. The group contacted was no gaggle of eco-radicals,
but, as I recall, included Dr. Ray F. Smith, Chairman of the
Berkeley Entomological Sciences Department; Dr. William
W. Allen, a Berkeley research entomologist of conservative
leanings; Dr. Clarence S. Davis, an extension entomologist;
Dr. Louis A. Falcon, an insect pathologist; and myself.
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The Beilenson bill very nearly attained enactment, but
then, at a late hour, the pesticide mafia, sensing the threat
that the bill posed to its interests, effected its abortion. Fur-
thermore, the shrewd capi, realizing that it was only a mat-
ter of time until someone else’s examining/licensing law was
passed, moved quickly to fashion a bill of its own. Ergo, the
straw man.

In executing this rip-off the pesticide mafia moved swiftly
and furtively to get official blessing for its bill. It apparently
did this by proposing to friendly top-level administrators
within the University of California and the California De-
partment of Food and Agriculture that they appoint a joint
committee of specialists to draft a background document for
the proposed bill. This the administrators dutifully did, with
the committee being composed of a university researcher,
an extension specialist, and a county agricultural commis-
sioner. Once the background document was completed, it
was passed on to virtually every group interested in main-
taining the pesticide status quo, for them to take their shots
at it. As could be expected, the riddled version of the origi-
nal background document gave the mafia and its politician
allies all the basis they needed to shape a law that makes a
mockery of the examination/licensing intent.

Under this law, pesticide salesmen are included without
restriction among the licensees, and the Pest Control Advi-
sory Committee (read board of examiners) includes a repre-
sentative of the pesticide industry, a licensed pest-control
operator (i.e., crop duster), and a licensed agricultural pest-
control adviser (most likely a salesman, since salesmen ac-
count for more than fourteen hundred of the approximately
eighteen hundred fifty licensed advisers™ ). This is equivalent
to a board of medical examiners having a drug salesman, a
bedpan manufacturer, and an ambulance driver among its
members. The examinations for the various specialties listed
under the law are incredibly simple. For example, my old
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friend and former university colleague Everett Dietrick, who
now conducts an insectary business, told me that his secre-
tary, acting on a dare, boned up for one of the examinations,
passed it, and is now one of California’s licensed pest-con-
trol advisers. Barry Wilk, a Berkeley entomology staff re-
search associate and graduate student, told me that he also
passed one of the examinations, which he termed a joke. He
also said that a farmer friend who had formerly been a pes-
ticide salesman offered him a stack of old examinations just
in case he wanted to get a preview of what was coming.
This is most interesting, because officials in the California
State Department of Food and Agriculture, pleading their
need for secrecy, refused to make copies of old examinations
available to me and a team of coinvestigators when we were
studying California pest-control practices under an EPA
contract.

The examination and licensing law has been a severe set-
back to the development of a rational pest-control system in
California, because it drapes the pesticide salesman with a
mantle of professional respectability and thereby enhances
the myth that he offers competent and objective advice on
pest-control problems. Now when the salesman flashes his
business card to a prospective customer, it bears the impres-
sive title LICENSED PEST CONTROL ADVISER, and this title is
backed by a document bearing the seal of the great state of
California. The salesmen are so proud of their newly
achieved respectability that they have formed an organi-
zation, the Council of California Agricultural Pest Control
Advisers, to advertise their transition from peddlers to “pro-
fessionals.” But despite their instant professionalization,
they remain salesmen, and rational pest control suffers be-
cause of their legally sanctioned camouflage.

California’s Agricultural Pest Control Advisory Commit-
tee, with its inclusion of chemical company employees and a
pest-control operator (spray applicator), fortifies the mis-



THE INSTANT PROFESSIONALS 97

conception that pest control and chemical control are essen-
tially synonymous. What other conclusion can be reached so
long as the Pest Control Advisory Committee makeup ex-
cludes such concerned groups as the apiarists whose bees
are slaughtered by insecticides, farm workers who labor in
and with the stuff, insectary operators who market natural
enemies of pests, consumers whose food and environment
are doused with insecticides, and organic farmers who at-
tempt to raise chemical-free crops?

This is how the pesticide mafia has rigged things in its
favor in California. What is most disturbing about the Cali-
fornia law is that it sets the pattern for the rest of the nation.
In other words, there is the disturbing prospect that as ex-
amining/licensing legislation is contemplated in other states
or at the federal level, eyes will turn to the California proto-
type and new laws will be formed in its shabby image.
Thanks to the politics of pest control, the pest-management
advisory profession seems destined to decades of mediocrity,
and the environment to a continuing biocidal blight.






Chapter 10

OF APHIDS' KNEES AND BLOODY MARYS

We Americans are fussy people. We shower compulsively,
change underwear at the first trickle of sweat, replace our
furniture with the seasons, have color-matching telephones
and toilets, and insist on consuming bland but beautiful pro-
duce. The sad thing about our fastidiousness is that it has
been largely foisted on us by Madison Avenue.

Nowhere have we been duped more completely than in
our conditioned demand for cosmetically perfect produce.
Growers™ co-operatives, the food processing industry, and
produce retailers have succeeded beyond their wildest
dreams in convincing us that we've just got to have impec-
cable peaches, perfect pears, and spotless spinach.

We are also very fussy about buggy bits that might get
into canned, frozen, or bottled produce. And here again our
good friends in the food processing and marketing industries
have rigged things to make it appear as if there is only the
remotest chance of some errant aphid knee or beetle hair
finding its way into a tin of succotash or tomato juice, when
in fact it is impossible to exclude such tiny specks of protein.
Mind you, there are stringent federal and state laws pertain-
ing to produce quality and wholesomeness, which assure
the consumer that insofar as insect contamination is con-
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cerned, produce is safe and nutritious. But the food proces-
sors and some of the growers’ co-operatives, in their “con-
cern” over the insectan threat to consumer health and
nutrition, insist on outdoing the state and federal bureau-
cracies. They virtually demand zero bug-knee, bug-bristle,
and bug-bite levels, not only in the product as it comes out
of the packing house but also in the crop as it is trucked
from the fields, and beyond that in the field or orchard itself.
In reality they hardly give a damn about consumer health
and nutrition; what motivates their drive for zero bug bits is
their own competitive game for the prettiest produce in
town, a near paranoia over possible lost image in case an in-
sect just might show up in a can of corn, and the associated
fear of lawsuit in such an event. The easy escape from these
potential horrors is for the processor/retailers to put the onus
for bug elimination elsewhere; that is, on the grower; and
they have very effective ways of forcing the grower to spray
his fields a stipulated number of times each season regard-
less of insect infestation to “assure” a bug-free crop. A
grower’s failure to follow the treatment schedule is sufficient
basis for contract cancellation. Second, they can and do
raise the threat of load dumping at the processing plant in
the event the grower has not played the bug-killing game. It
is quite easy to find insects or “insect” damage in any load of
produce if one really tries. Third, they can simply tell the
grower to go seek another contractor if the grower insists on
playing the game his way. And even if the poor man finds a
new processor, the same rules are invoked.

Games are also played with produce quality depending
upon the market economics of a crop. This is routinely done
with California navel oranges, which are generally in over-
production so that much of the crop is culled out of the
fresh market as “insect-damaged.” But on occasion there are
brief periods or even entire seasons when navel oranges are
in short supply and the price remains high. At these times
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insect damage (particularly that caused by a thing called
the citrus thrips) is largely ignored, as the few available
fruits are rushed to market in order to draw a high price.
But then, very quickly, when conditions return to normal
and there are too many oranges for the fresh market, the
price drops and much of the fruit is suddenly found to be
“insect-damaged” and diverted to the low-price juice and
by-products outlets. Thus, whether the price of his fruit is
high or low, the grower is caught in a bind, for there is the
constant threat that at any time insect-injury standards will
be stringently applied to the oranges. Insect injury is the
one fruit-marring factor that he feels he can control, and so
whether needed or not he pours on the pesticides in the
hope that his oranges will make it to the high-paying fresh-
produce market. He is like a dupe playing stud poker: most
often his money simply disappears down a pest hole, be-
cause, with his crop generally in overproduction, the pack-
ing house in one way or another will get much of it into the
by-product bin regardless of the amount of spraying.

What emerges from this discussion of cosmetic produce
and “zero” insect tolerances is the impression that a tremen-
dous pesticide load goes into the environment to assure that
we get our pretty produce or to minimize the off chance of
an aphid knee or thrips toe surfacing in somebody’s broccoli
amandine or bloody mary.*?

The Environmental Protection Agency, whose charge is
environmental quality, became concerned over this situation
and decided to investigate it through a contracting agency
or individual. I bid for the contract and won it. The contract
was most welcome to me, for (i) it permitted the investi-
gation of a matter of considerable concern to consumers,
growers, farm workers, public-health officials, pest-control
advisers, and environmentalists; (ii) it permitted the estab-
lishment of an interdisciplinary study involving repre-
sentatives from Berkeley’s public-health, entomology, re-
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source-economics, and resource-conservation disciplines and
the school of law, seemingly a highly desirable program
under the mandate of the University’s newly established
College of Natural Resources; and (iii) it provided support
for several graduate students and others associated with the
disciplines just cited.

For these reasons I thought that university administration
would be delighted with the contract, but I was dead
wrong. On the contrary, the contract was an embarrassment
to university officialdom, for it generated near hysteria
among the food processors and their associates, who in turn
brought pressure to bear on the university administration.
As a result, I was subjected to continuous harassment from
outside and within the University, virtually from the day
that the contract was announced.

The trouble started even before I knew that I had been
awarded the contract. The first rumble came from a food-
processing company executive, who had apparently been
tipped off by one of the industry’s Washington, D.C., lob-
byists. Upon receipt of the word about my contract, the ex-
ecutive phoned me and stated that the food processors in-
tended to complain to the University’s vice-president for
agricultural sciences about my having received the contract.
I asked him what he thought that would accomplish, since I
conformed to university rules and regulations in bidding for
the contract. He simply ignored this and gruffly asked me
how I got the contract and expressed doubts about my com-
petence to conduct the investigation. I responded that EPA
apparently considered me to be the best qualified of the
bidders. I thought that this took care of the threat to report
me to my superiors, only to learn a few days later that a
complaint had been delivered to the university vice-presi-
dent by a food-processing-industry lobbyist, who again
asked why I had received the contract and who questioned
my competence. To say the least, I was disturbed by this
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event, not only because industry’s representatives had no
compunction whatsoever about bringing their bizarre com-
plaint to the attention of university administration but more
so because they seemingly anticipated some kind of favora-
ble action on their behalf.®

Meanwhile, a member of the vice-president’s staff (a for-
mer agri-chemical-company executive) took it upon himself
to complain to EPA officials about my qualifications to con-
duct the contract study, and he also denigrated me before
certain of my colleagues. I don’t really know what he ex-
pected to accomplish; because the EPA people ignored him
and the only reaction among my colleagues was to call this
particular bit of backbiting to my attention.

As T mentioned earlier, the ag colleges include their share
of pesticide protagonists, and this apparently explains the
actions of the man from the university vice-president’s office.
It also must have been behind the activities of a colleague
from the University’s Davis campus, an emeritus top-level
administrator who periodically surfaces as a member of
those blue-ribbon panels of experts that “review” the pes-
ticide problem. Among other things, he is now a senior
scientific adviser to EPA, At any rate, this gentleman tried
to blow the whistle on the contract by complaining to EPA’s
Washington, D.C., headquarters that we had sent out an ille-
gal questionnaire as part of our data-seeking effort. Evi-
dently someone, after meticulously combing the contract
and thoroughly analyzing our data-gathering activities for
possible irregularities, had passed the information about our
“illegal” questionnaire on to the man from Davis, who
promptly sounded the alarm. I would not be surprised if the
bird dog who did the sleuthing turned out to be a food-
processing-industry lawyer who dutifully handed over his
pearl to an old friend of agri-business for appropriate action.

Professor Richard Buxbaum, of Berkeley’s Earl Warren
Law Center, who was a member of the four-man faculty
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committee advisory to the investigation, conducted an ex-
haustive search of the statutes to determine the nature of our
legal transgression. He did indeed find that there had been a
minor legal slip-up but that the onus lay with EPA and not
with our investigating team.

The questionnaire we had prepared for submittal to
growers concerned their pesticide use patterns under the
constraints of cosmetic produce production and “zero” in-
sect tolerances. Grower interviews were vital to our investi-
gation, and since it was very difficult for us Berkeley types
(the radical image) to gain entree into grower confidence,
we had subcontracted with the Association of Applied In-
sect Ecologists (AAIE), California’s organization of inde-
pendent pest-control advisers, to conduct the interviews
with certain of their client growers, using our questionnaire
as a guideline. It was proposed that about forty to fifty
growers be interviewed. This is where we got out of line, for
somewhere deep in the fine print of the federal statutes
there is a clause that states that no U. S. Government
agency or contractee thereof may submit a standard set of
questions to more than nine members of the public without
first obtaining permission from the Office of Management
and Budget (OMB).

When this was pointed out to us, we were most contrite in
acknowledging our transgression and then asked what could
be done to get OMB’s permission to carry on with the inter-
views. We were told (by the EPA officer) that this was a
simple matter of filling out a form and submitting it to
OMB. He sent us the form, which was in no way simple, and
after several days’ tedious effort we completed the chore of
filling it out and sent it back to Washington. For about ten
days, nothing happened. Then I got a phone call from the
EPA man, who reported that certain of the questions were
not properly answered, and that other of our answers were
obscure; would we please clear up these matters. So the
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form was returned to us and we duly completed the clear-
ing-up process and sent it on back to Washington. Not a
peep from EPA or OMB for several weeks. Finally I phoned
the EPA man, who said, “Oh, yeah, your petition to OMB;
they’re going to turn it down.” I grunted, “Why?” “Well,
they think that AAIE is prejudiced and will run a biased set
of interviews because of their pest-control method.” I re-
sponded, “What method? They use all methods, chemical,
biological, cultural, and so forth; they’re simply independent
pest-control advisers.” “Ohl I'll tell OMB that; good-by.”
Several weeks went by ‘with not a word from Washington.
Meanwhile, our investigation was stalemated while we were
waiting for the magic word from OMB to carry on with the
interviews. Finally, in desperation I again called my EPA
contact. He was very apologetic and told me that he
doubted whether OMB would grant us permission to carry
on with the interviews. I asked him why, but he simply
could not or would not come up with an answer. Finally, a
bit angrily, I asked that I be put in contact with someone at
OMB to find out just what the hell was going on. He agreed
to transmit my request to OMB, and I expected to hear from
that agency within a few days. Nothing happened, and so I
once again called EPA. When my contact answered the
phone, he was obviously very nervous and upset. In fact, he
never gave me a chance to ask my questions; he simply said,
“Look, Van, please cool it; forget about the interviews;
there’s a lot of heat coming from OMB. They've sent back
word that their man who has over-all control over the EPA
budget is in charge of this matter and that he isn’t about to
deal with anybody; the case is closed.” Wow! I was dazzled.
Somebody very big had gotten to somebody very big in
OMB, and they were putting the screws to EPA. It was ob-
vious that the pesticide mafia and, in particular, its food-
processing family didn’t want us talking with growers about
impeccable peaches and aphid knees. I was a bit flattered,
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too. Heavy Watergate games were being played to frustrate
our little investigation of cosmetic produce. We were obvi-
ously on the track of something very rotten. Of course, we
knew this from what had already turned up in our investi-
gation, but it was a shock to learn how dirty the game can
get when powerful people have something to hide.

Well, I acceded to EPA’s wish and cooled it and we never
learned OMB’s reason for turning us down. What else could
I do? Our investigation was stuck with nine grower inter-
views, and lost some of its punch. But we, nevertheless,
completed a rather hard-hitting report, which has the pes-
ticide mafia in a state of hysteria.”

In the meantime, while the Washington games were
being played, the badgering continued in California. I was
called on the carpet by a high university administrator, os-
tensibly to be reprimanded for using a special-project letter-
head on our questionnaire and to be upbraided about the
“low” quality of one of our questionnaires. This latter point
was raised after a “stonewalling” agricultural commissioner
(the kind who plays games with agri-business) complained
about the questionnaire to the university vice-president’s
office.

Next, the college dean got into the act with a letter chid-
ing me about the project co-ordinator, a man he disliked but
who had been highly recommended to me by respected col-
leagues and who performed admirably in his investigative
and co-ordinating capacities. The dean also took a swipe at
the notorious questionnaire.

So much for the story of harassment. It was not unex-
pected, and I learned to live with it. But I am bitter about
one aspect of the cosmetic-produce affair, namely the fact
that during the entire ordeal I never received a single spon-
taneous, heartfelt congratulatory word from anyone in uni-
versity administration for having sought and received the
contract and for setting up the interdisciplinary machinery
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to effect the investigation. Instead, the administrators scat-
tered from such acknowledgment like a flock of frightened
barnyard chickens, pausing only long enough to cluck some
words of chastisement.

From this and the hassling I received, it became quite ob-
vious that in the eyes of university administration I had
committed a serious transgression in receiving a contract
calling for the investigation of a matter of great sensitivity
to very powerful people in the agri-business milieu. Indeed,
the contract appears to have been an embarrassment to the
University. I regret this, not because it brought me into con-
frontation with university administration but because it pro-
vided a very disturbing insight into the way the University
is entangled in agri-politics. On the other hand, it is this sort
of thing that reinforces my determination to battle against
the cancerous encroachment of such politics into my disci-
pline and into the workings of the University of California
and similar institutions.






Chapter 11

THE RAPE OF EPA™*

Several years ago, David Dominick, then the Environmental
Protection Agency’s assistant administrator for categorical
programs invited me to serve as a special consultant to EPA.
Dominick told me that the pesticide overload was one of
EPA’s biggest concerns and said he was convinced that inte-
grated pest management, if widely implemented, would
greatly reduce insecticide input into the environment. My
job as special consultant would be to explain the integrated-
control concept to EPA staffers, so that they, in turn, could
better help in its implementation. I unhesitatingly accepted
the invitation as a golden opportunity to boost scientific pest
control while simultaneously helping to alleviate a serious
environmental problem (pesticide pollution).

EPA was full of the juices of youth in those days, and
when I got to Washington I found its staffers bursting with
a desire to get on with the job of protecting the environment
and maintaining its quality. I was caught up in this spirit
and poured out my enthusiasm to anyone who would listen.
Those were heady days indeed, and it seemed as though
nothing but clear sailing lay ahead for EPA and its noble

? This chapter was published ]ayely as it appears here in the January
1976 issue of Organic Gardening and Farming.
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mission. But then, on one of my Washingtop visits, I crossed
paths with a hardened old bureaucrat who knocked much of
the wind out of my sails with the sobering comment: “For-
get it, man; I been around here a long time and I'm telling
ya, EPA is just like the rest of the agencies set up to protect
the public interest: itll lose its teeth before ya know it. Just
watch, in six or seven years it’ll be taken over by the people
it’s supposed to regulate. It always happens that way.”

Well, this man was one of the great prophets of my expe-
rience. Today the nobly conceived EPA has lost much of its
clout and is showing signs of becoming more tabby than
tiger. And in no area of responsibility has it suffered greater
erosion than in its pesticide registration and regulation func-
tion. Indeed, what has transpired can only be described as
rape.

The trouble with EPA is that it tried to live up to its man-
date. Accordingly, in the pesticide area it took aggressive
action and banned such environmentally hazardous insecti-
cides as DDT, aldrin-dieldrin, chlordane, and heptachlor,
none of which is critical to the economy or to the public
health. But these insecticides are of vital interest to the com-
panies that produce and market them. So, too, is the prevail-
ing pest-control system, which is dominated by pesticide
marketing imperatives and chemical salesmen, This is where
EPA got into trouble, for the American chemical industry
wields enormous power in Washington, D.C., and EPA’s ac-
tivities stirred the wrath of this powerful giant. EPA might
have escaped heavy punishment if it had stopped its pes-
ticide cancellations with the banning of DDT. But certain of
the other hard organochlorines are, if anything, more haz-
ardous, and so the agency quickly banned them, too. This
infuriated the chemical giant and turned its thoughts to
rape. EPA was raising hell with the pesticide status quo and
it had to be stopped and stopped quickly.

Rape is not the usual tactic of the power mafie that domi-
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nate the contemporary American scene; they much prefer
seduction. Seduction is clean, passive, and discreet, and it
operates in an aura of respectability. This is what the old
bureaucrat of my earlier remarks had in mind when he
alluded to the compromising of federal watchdog agencies.
But if seduction doesn’t work or works too slowly, the vio-
lent rip-off will be used without hesitation. This was the
case with EPA and its pesticide policies. The virgin watch-
dog just wouldn’t tumble to the seductive overtures of the
pesticide mafia, and so it has paid a terrible price.

EPA infuriated the pesticide mafia when it banned DDT.
The first sign of rage came in 1974, when EPA Director Rus-
sell Train was bullied into permitting the use of DDT
against the Douglas-fir tussock moth in the Pacific North-
west (see Chapter 8). But Train is a stubborn or, perhaps,
obtuse man, for he ignored or failed to read the real message
in the tussock-moth rip-off: “Cool it, Russ! Forget about
banning pesticides.” Instead, in rapid order he issued deci-
sions banning aldrin-dieldrin, chlordane, and heptachlor.
Here he stomped squarely on the toe of the chemical giant,
and the giant reacted with uncontained fury, for these insec-
ticides are the big breadwinners of certain of the country’s
major agri-chemical companies. One of the greatest uses of
these materials has been in soil treatment to “control” root-
worms in corn. This is an enormous program, in which in-
secticides are spread over about 50 per cent of the nation’s
66 million acres of field corn as an insurance measure
against possible damage by rootworms. Insurance treatment
for corn rootworm control is an extremely wasteful and envi-
ronmentally hazardous practice, since in actuality only a
small fraction (less than 10 per cent) of each year’s crop is
economically threatened by rootworms, and can be readily
identified.®” In other words, tens of millions of acres of
cornland are annually laced with highly hazardous insecti-
cides to “insure” that a small fraction of the crop will be pro-
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tected against root-feeding insects. This is an incredibly
sloppy way to handle a rather minor insect problem, but it
typifies the American way of killing bugs, and the pesticide
mafia dearly loves the huge revenues it generates.

Little wonder that Russell Train’s cancellation orders pro-
voked the “mafia” into all-out warfare against EPA. Almost
immediately following Train’s announcements of the aldrin-
dieldrin, chlordane, and heptachlor bannings, a fierce bar-
rage of complaints, criticisms, and threats began to pour in
on EPA from a multitude of directions. Secretary of Agricul-
ture Earl Butz, the ag mags, the rural media, certain of the
urban press, agri-business, grower groups, and corn-belt and
corn-pone politicians all rained their grenades on the em-
battled agency. And Train, again wilting under immense
pressure, threw another bone and some more of EPA’s teeth
to the pesticide mafia; the bone: establishment of the EPA
director’s Pesticide Policy Advisory Committee. This com-
mittee, which can only be described as a tragic joke, has
been established to “advise, consult with, and make recom-
mendations to the Administrator of the Environmental Pro-
tection Agency on matters of policy relating to his activities
and functions under the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). Members will be appointed
from farm organizations and other pesticide user groups,
from the pesticide chemical industry, from private organi-
zations demonstrating an interest in environmental protec-
tion, from appropriate state governmental agencies, from
among persons known for their expertise in the field of
health, and from the general public.”

Consisting as it does of members who take sides in the
pesticide issue, the Committee is destined, at best, to self-
neutralization. This is exactly what the pesticide mafia de-
sired, and in forcing Train to play this card, it took a long
stride in getting things back to where it wanted them.

There is potential merit in a pesticide advisory committee,
since the biological, ecological, economic, and sociological



THE RAPE OF EPA 113

impacts and implications of pesticides are indeed complex,
and such a committee (composed of impartial qualified ex-
perts) would be helpful to the decision-making of an over-
burdened and not necessarily knowledgeable administrator.
But the politically inspired nature of the Committee makes
it a joke, which from the standpoint of the public interest is
a very bad one. Furthermore, Train couldn’t have proposed
and established a competent, impartial, and effective com-
mittee even if he had so desired, because it would not have
served the interests of the pesticide mafia and therefore
would not have relieved their pressure on EPA.

So today we have the EPA administrator’s Pesticide Pol-
icy Advisory Committee and, along with it, significant ero-
sion of EPA’s pesticide registration and regulation capaci-
ties.

But this isn’t all there is to the deflowering of EPA. The
pesticide mafia is now committed to open rape, and it has
tried in the process to break just about every bone in EPA’s
body. Its main thrust was a bill, HR 8841, amending FIFRA,
coauthored by that old friend of the environment Congress-
man W. R. Poage of Texas (remember him from “The Terri-
ble Tussock Tussle”), which, as passed in a somewhat modi-
fied form by the Congress, severely compromises EPA’s pes-
ticide-regulating capacity. The major effect of HR 8841 is to
give the Secretary of Agriculture veto power over EPA’s
pesticide regulation and cancellation decisions. In its original
version HR 8841 would have given the Secretary outright
veto power, but this rip-off was too gross even for the most
jaded congressmen, and so a compromise was effected to
seemingly soften the U. S. Department of Agriculture’s over-
seeing role. As regards EPA’s pesticide regulation proposals,
HR 8841 states:

At least 60 days prior to signing any proposed
regulation for publication in the Federal Register, the
Administrator shall provide the Secretary of Agriculture
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with a copy of such regulation. If the Secretary com-
ments in writing to the Administrator regarding any
such regulation within 3o days after receiving it, the
Administrator shall publish in the Federal Register
(with the proposed regulation) the comments of the
Secretary and the response of the Administrator with
regard to the Secretary’s comments. If the Secretary
does not comment in writing to the Administrator
regarding the regulation within go days after receiving
it, the Administrator may sign such regulation for pub-
lication in the Federal Register any time after such
30-day period notwithstanding the foregoing 6o-day
time requirement.

In Section B of this paragraph on procedure, which con-
cerns “final regulations,” the wording is as follows:

At least 30 days prior to signing any regulation in final
form for publication in the Federal Register, the Ad-
ministrator shall provide the Secretary of Agriculture
with a copy of such regulation. If the Secretary com-
ments in writing to the Administrator regarding any
such final regulation within 15 days after receiving it,
the Administrator shall publish it in the Federal Register
(with the final regulation), the comments of the Secre-
tary, if requested by the Secretary, and the response
of the Administrator concerning the Secretary’s com-
ments. If the Secretary does not comment in writing to
the Administrator regarding the regulation within 15
days after receiving it, the Administrator may sign such
regulation for publication in the Federal Register at any
time after such 15-day period notwithstanding the fore-
going 30-day time requirement.

Now, on the surface this stuff seems to be innocent
enough, but in actuality, as far as EPA is concerned it is a
velvet garrote. There are several reasons for my stating so:
In the first place, these provisions will cause delays in any of
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EPA’s pesticide-regulating actions save those involving
grossly apparent and imminent danger to human health
(e.g., Kepone®). But, more important, they will almost
surely restrict the administrator’s actions to those he be-
Lieves to be overwhelmingly convincing, for the Secretary of
Agriculture’s counterarguments (especially if he is an agri-
chemical-industry champion, as was Earl Butz) will always
carry with them the threat of political reprisal if ignored
(i.e., there are more agri-oriented congressmen than environ-
mentally concerned ones). And if this seems to be a para-
noid observation on my part, I refer to a further provision of
HR 8841, which states:

At such time as the Administrator is required under
paragraph (2) of this subsection to provide the Secre-
tary of Agriculture with a copy of proposed regulations
and a copy of the final form of regulations, he shall also
furnish a copy of such regulations to the Committee on
Agriculture of the House of Representatives and the
Committee on Agriculture and Forestry of the Senate.

Yes indeed; Mr. Secretary of Agriculture has a garrote
around Mr. Administrator’s neck, and a whole nest of sti-
lettos backing him up. To be sure, Mr. Administrator is
going to be very cautious about promulgating pesticide reg-
ulations in that kind of stacked game.

Say a prayer for the birds, bees, and bunnies, and for us
folks, too, because the environment is in for a rough timel
But this isn’t all of the evil contained in HR 8841. The pes-
ticide mafia tried, and in considerable measure succeeded,
in seeing to it that there was more than enough toxicant in
its EPA mickey finn to knock the agency flat. The kicker in
this case was a provision in the bill as it emerged from the
House of Representatives, that permitted private applicators
(i.e., farmers) to somehow certify themselves as being com-
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petent in the use of the more hazardous kinds of pesticides.
In the final version of the bill, as modified by the Senate,
this “crazy” loophole was slightly plugged by a stipulation
that the private applicator must complete a certification
form whose adequacy shall be determined by the EPA ad-
ministrator. But the bill still clearly states that where a pri-
vate applicator affirms that he has taken a training course,
he must not be required to take “any examination to estab-
lish competency in the use of the pesticide.”

It is difficult to believe that the U. S. House of Repre-
sentatives could have passed a bill with so dangerous and ir-
responsible a provision as that which the original version of
HR 8841 stipulated for private applicator certification, but
in fact it did. The power and influence of the pesticide mafia
is indeed frighteningl

And even in the final version of HR 8841, the certification
standards for private pesticide applicators are disturbingly
vague and superficial in light of the fact that the modern
synthetic organic pesticides are among the most dangerous
and environmentally disruptive chemicals synthesized by
man.

Why is the pesticide mafia so anxious to see minimal
certification standards for private applicators? The answer is
simple: the vast majority of private applicators are farmers
who overwhelmingly spray in response to signals received
from agri-chemical-company advertisements and pesticide
salesmen.?® If the farmer can be legally sanctioned to apply
pesticides without meaningful restriction, then the pesticide
industry has an open pipeline through which to pump its
toxicants into the environment. HR 8841 goes a long way to-
ward affording the industry this opportunity, and one can
rest assured that the pesticide mafia will return again to
tinker with the law in an effort to open the chemical flood-
gates even wider.

As a research entomologist who has pioneered in the de-









Chapter 12

SCIENCE FOR SALE

In 1g70 the agri-chemical industry ran up the full hurricane
flag as the pesticide tempest gathered force. The national or-
ganization apparently decided that the environmentalists
were a real threat to the staus quo and that it was time to
bring in the heavy artillery and rescue the day. Conferences
were held and a battle plan drawn. This plan, which some-
how fell into my hands, is too complex and lengthy to detail,
but among its facets was a strategy for deep penetration of
the scientific societies and the land-grant universities and
utilization of those agencies to help tell the “truth” about
pesticides.

I am aware of two apparent products of this campaign.
One is called CAST, an acronym for Council for Agricul-
tural Science and Technology; the other (now deceased)
was called the California Educational Foundation on Agri-
culture and Food Production (CEFAFP).

The purported goals of each organization seem noble.
CAST’s purpose is “to increase the effectiveness of agricul-
tural scientists as sources of information for the government
and the public on the science and technology of agricultural
matters of broad national concern.” CEFAFP stated its pur-
pose as “to begin, and continue, a vigorous educational pro-
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gram on the role of chemicals in modern agriculture and on
their relationship to the environment and the demands of
the public for attractive, safe, and wholesome food.”

These are high-sounding objectives, but a peek beneath
the scab causes one to wonder just what they mean. Take
CAST, for example. I first heard of this group through a let-
ter that its organizers mailed to ag-university administrators
in 1972. The letter lamented the lack of input from agricul-
tural interests into the legislative and executive branches of
government in matters concerning the impact of agri-
technology on the environment. Instead of agriculturalists,
the letter complained, consumer groups and persons who do
not represent agricultural interests were the principal
sources of information on these matters. It further stated
that the non-agricultural public, in being concerned about
agricultural impact on the environment, received its infor-
mation all too often from persons with little real under-
standing.

The letter seemed a reasonable argument for rational
inputs by agri-technologists into government and did not
arouse my suspicions until, in a late paragraph, there was a
suggestion that agricultural scientists take their case to the
agri-business industry and solicit financial support.

One wonders whether signals had been sent out that such
seed money would be available for the asking. Whatever the
case, CAST has had excellent success in getting industry
support to help Jaunch its operations. A glance at its list of
supporting members reveals such agri-chemical company
names as Amchem Products, Inc., American Cyanamid
Company, CIBA-GEIGY Corporation, Dow Chemical USA,
E. I. du Pont de Nemours & Company, Eli Lilly and Com-
pany, Fike Chemicals, Fisons Corp., Montrose Chemical
Corp. (famous for its role in the DDT issue), Thompson-
Hayward Chemical Company, and Woolfolk Chemical
Works, Ltd. Organizations supplying grants in 197+ in-
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cluded Hoffman-La Roche, Inc., Merck & Co., Inc., and
Monsanto Company.®’

In fact, the agri-business firms supply about two thirds of
the operating capital that helps CAST inform “the govern-
ment and the public on the science and technology of agri-
cultural matters,” including pesticides such as aldrin-
dieldrin, chlordane, heptachlor, and presumably others. For
example, during the 1975-76 fiscal year agri-business con-
tributed 64.7 per cent CAST’s $116,000 budget.*®

Above and beyond its strong identification with and
financial reliance upon agri-business, what is most disturb-
ing about CAST is the open identification of a number of
scientific societies with its operation. In fact, listed on the
CAST letterhead, which originates out of the Department of
Agronomy at Jowa State University, are the following
scientific societies, councils, and associations: American For-
age and Grassland Council, American Society for Horti-
cultural Science, American Society of Agronomy, American
Society of Animal Science, Association of Official Seed Ana-
lysts, Council on Soil Testing and Plant Analysis, Crop Sci-
ence Society of America, Poultry Science Association, Soci-
ety of Nematologists, Soil Science Society of America, and
Weed Science Society of America. Recently CAST has
bagged two additional plums, the influential Entomological
Society of America and the Phytopathological Society of
America. The hypocrisy of the CAST operation is that it
flaunts its “scientific” members on its letterhead but judi-
ciously avoids citing its corporate supporters, who plunk
down the bread that makes the thing go. The tragedy of
CAST is that it has sucked in thousands of good-guy ag
researchers to “represent agricultural interests,” while in
truth they are primarily serving to enhance corporate greed.

CAST’s member “scientific” councils and societies are so
genuinely involved with the activities, products, and inter-
ests of agri-business, that neither their officers nor the major-
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ity of their members appear to discern that they are being
used to further corporate interests. I do not mean to imply
that these scientists are lacking in intelligence or integrity
but, rather, that most, as gentle, narrowly oriented, sincere
people, apparently never dream that Machiavellian minds
are at work to use them.

As a scientist, I can understand the desire on the part of
my peers for the public to know the truth about technical is-
sues, because that is exactly my motivation in speaking out
on the pesticide issue. I also know that much distortion has
been uttered or published on agri-technical matters. How-
ever, the misrepresentations have occurred on both sides of
the issue, and it is up to the individual to judge what is right
and what is wrong in these cases, and individually to seek a
vehicle to express his viewpoint. On the other hand, it is I
think completely improper for entire scientific societies to
line up in an industry-subsidized club to support pesticides,
growth hormones, chemical fertilizers, or what have you and
promulgate a pro-agribusiness party line that all is well with
agri-chemical practice, while condemning as fools or liars
those who dissent. This, in effect, is what the member socie-
ties of CAST are doing, and for them to do this is a corrup-
tion of the scientific ethic that is both disillusioning and
frightening,

In this connection I can relate an interesting anecdote
concerning the EPA-supported study of produce standards
which I discussed in Chapter 10. When we submitted our
draft version of that report to EPA, the Agency, following
standard procedure with draft documents, sent it out for
comment and criticism to a number of reviewers, including
CAST. Typically, these reviews are considered confidential
and to be returned by the reviewer to the editor (in this
case EPA), who in turn transmits them to the author, who,
if he is an astute and experienced scientist, accepts the con-
structive suggestions and criticisms and improves his manu-
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script. But in the case of our draft report, CAST simulta-
neously sent its viciously critical and substantially
inaccurate review to the editors of several agri-chemical-
industry-supported trade magazines, knowing full well that
they would attack the study editorially. And of course they
obliged, one labeling the report a “spurious document.” In
making this move, CAST paid its dues to its corporate
keepers, but it also exposed its true nature. I can only hope
that from this experience the sincere scientists who contrib-
uted to its critique learned a lasting lesson about CAST’s
“honest,” “objective” presentation of agri-technology to gov-
ernment and the public.

The genesis and modus operandi of CEFAFP was as dis-
turbing as that of CAST, and being so close to home, it was
a source of deep personal apprehension and revulsion. The
prime mover of CEFAFP was the then California Farm Bu-
reau Federation president, Allen Grant, Ronald Reagan’s ap-
pointee as president of the California Board of Agriculture,
ex-officio regent of the University of California, political
conservative, farmer-cum-land-developer, and staunch pro-
ponent of agri-business and the pesticide status quo. Subse-
quently, Grant was elected president of the National Farm
Bureau Federation, and who knows? if RR had won the
presidency, Mr. Grant might have been our Secretary of Ag-
riculture.

One can make his own assumptions as to where Grant got
his cue to launch CEFAFP, but it is interesting to note that
the foundation got much of its seed money from agri-
business (the agri-chemical industry), just as did CAST,
and that its originators and/or initial steering committee, in
addition to Grant, included such folks as Ivan Smith, lob-
byist for the Western Agricultural Chemicals Association;
Mel Wierenga, sales executive with Ortho Division,
Chevron Chemical Corp.; Robert Woodward, of the Agri-
cultural Chemicals Division, Shell Chemical Co.; Max So-
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belman, president of Montrose Chemical Corp., the coun-
try's sole DDT manufacturer and perennial bone of
contention in the seemingly endless hearings and court cases
involving DDT; Dan J. Keating, Stauffer Chemical Com-
pany; Dan Niboli, Wilber Ellis Co. (an agri-chemical com-
pany); Thomas H. Jukes, a Berkeley medical physicist and
as Chevron Chemical Company’s Agri-Communicator of the
Year®” one of the nation’s most outspoken defenders of the
agri-chemical status quo; Hardin B. Jones, a director of
Berkeley’s Donner Laboratory (physics), a pesticide hard-
liner; William Hazeltine, mosquito abater and vociferous
proponent of DDT; and Jack Pickett, ultraconservative
publisher of California Farmer and other agri-business-
supported journals.

This was some kind of lineup to plan a campaign to
“begin and continue a vigorous educational program on the
role of chemicals in modern agriculture, on their rela-
tionship to the environment and the demand of the public
for attractive, safe, and wholesome food.” One can hardly
doubt that these people had little else in mind than spraying
as usual or, better yet, spraying as it was in the good old
days.

The formative meetings of CEFAFP were attended by
representatives and proponents of the agri-chemical indus-
try and by agriculturists and University of California per-
sonnel. I was aware at the time (1970) that an educational
foundation on agriculture and food production was in the
gestation state and that it would emphasize telling the
“truth” about agri-chemicals. I also knew that university
personnel were involved, but the names mentioned were not
of researchers such as R. F. Smith, C. B. Huffaker, V. M.
Stern, H. T. Reynolds, K. S. Hagen, L. A. Falcon, and others
deeply concerned with the development of integrated con-
trol; instead they were university administrators and exten-
sion personnel who had been largely active in rationalizing
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prevailing pesticide use. The mention of such names as
Grant, Jukes, Jones, Hazeltine, Woodward, Wierenga, Ivan
Smith, and Jack Pickett in connection with the proposed or-
ganization was a further indication that this educational
foundation would be dedicated to preserving the status quo.

That there were deep political overtones of a conservative
stripe to the group could have been guessed by a perusal of
the roster of originators and steering-committee members,
who, in addition to Reagan protégé Allen Grant, included
Robert Long, a Bank of America vice-president later ap-
pointed Under-Secretary of Agriculture by President Nixon,
who subsequently served in that capacity in the Ford ad-
ministration. As mentioned earlier, Long appeared at the
1975 meeting of the Entomological Society of America as a
friend of the agri-chemical industry to meat-ax the pes-
ticide-regulating policies of EPA.

I would be wrong to ascribe political motivations to a
group, ostensibly concerned with scientific matters, simply
because of their political leanings or appointments. But
these people have tipped their hand by repeatedly implying
that the environmental movement is largely a cover for
leftist and radical groups to further their objective of de-
stroying the country’s political and economic system.'*’

The following excerpts from the minutes of CEFAFP’s
formative meeting, held on April 20, 1970, at the California
Farm Bureau Federation headquarters, in Berkeley, and at-
tended by agri-chemical industry, agriculture, and Univer-
sity of California representatives, reflect the frightening po-
litical overtone of this organization.

. . . the leftist and radical groups in the U.S. have
grasp [sic] the opportunity to use public concern with
environmental quality to promote and further their ob-
jective of destroying our system of business, industry,
and government.
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. . . Professors of liberal and leftist philosophies at
universities and colleges across the country seem to be
able, without fear of chastisement or loss of promotion,
to make irresponsible public statements and claims,
while professors having 2 more conservative philosophy
and supported by scientific facts are denied the same
“Academic Freedom” by their administrative superiors.

The authors of these incredible remarks then went on to
suggest that agriculture, agri-chemical industry, and univer-
sity (of California) interests should develop an aggressive,
positive, factual public-relations and information program
regarding agri-chemicals. Evidently they had their own
ideas about what constituted facts and how to go about
presenting them!

These people dragged the politics of pest control into the
gutter on the right-hand side of the street, and in doing so
called those who ask questions about the impacts of agri-
technology some very dirty names.

CEFAFP never accomplished a thing, and it met a well-
deserved end in the autumn of 1974, when it passed the
baton to the Council of California Growers, a major agri-
business PR, lobbying, and political-pressure group. How-
ever, despite its lack of impact and its early demise,
CEFAFP still worked a corruptive evil. Most disturbing to
me was the success of its instigators in associating this ugly
foundling with the University of California. It seems that,
like CAST, CEFAFP needed credibility, and what better
banner to wave than that of a respected institution such as
the University. CAST had a whole string of scientific socie-
ties to give it respectability, so CEFAFP apparently set out
to get respectability too. The vice-president for agricultural
sciences at the University of California accepted member-
ship on the CEFAFP board of directors, as did the presti-
gious chancellor emeritus of the University’s Davis campus.
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Furthermore, an old acquaintance of mine, a university agri-
cultural-extension specialist, was among CEFAFP’s found-
ing group and was later elected one of its officers. I know
this man very well and respect his honesty and personal in-
tegrity, although I differ with him on many issues regarding
pesticides. I prefer to believe that he was ordered by univer-
sity brass to partake in the CEFAFP evolution, for I cannot
believe that he would willingly run with a pack that consid-
ered me and many other persons concerned about pesticide
use as being intent upon “destroying our system of business,
industry, and government.”

As I probed the University’s involvement in CEFAFP 1
became increasingly affected by a feeling of revulsion. At
first I had thought that the institution’s role was largely
symbolic, something forced upon it by the political reality of
living with Ronald Reagan and his elitist, pro-establishment
credo. But as I studied the documentation, it seemed clear
to me that the University was very much a full and willing
partner with agriculture and the agri-chemical industry in
the evolution of this instrument (CEFAFP) designed to
maintain the pesticide status quo and thereby thwart the in-
tegrated-control program being developed by many of the
University’s most dedicated and innovative researchers.

I am probably a hopeless idealist, which is the price I pay
for being a scientist. Scientists are molded to seek the truth
and tell it. This ethic is the driving force of my life, and I
expect it in other scientists. Thus, to me, it is always a shat-
tering emotional experience when I learn of some devious
antic by a scientist or a scientific institution. The emotion
comes largely as compassion for the errant scientist, who,
standing naked and exposed before all his peers, is marked
with a brand that survives even beyond the grave: liar,
fraud, plagiarist!

My reaction to the role of the University of California in
the CEFAFP affair was also emotional, but in this case, in-
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volving as it did an institution, it was one of revulsion and
sadness. Revulsion because the University played on the
side of an organization dedicated to the protection of a
vested interest, at the expense of society. In this, the Univer-
sity not only helped cheat society but played a double-
dealing game with its own research scientists. There is no
place for this sort of thing in a great academic institution.

My sadness came in finally recognizing, after rejecting
ample prior hints and warnings, that mother University,
whom I have always loved and revered as a virtual saint,
had indeed been sleeping around with some rather scruffy
dudes.

It is terribly frustrating for someone small and isolated to
stand by and witness the corruption of a beloved institution.
Mostly, one can only watch helplessly while immensely
powerful groups and individuals violate her. The University
of California is a great university, which has held up to the
forces of corruption reasonably well. Sometimes it bends,
but it doesn’t break. That I am still around, taking my shots
at it, testifies to its resilience. But what bothers me is that
sometimes it does bend, and this can only mean that other,
less robust institutions scattered over the land do, indeed,
cave in. Life must be hell for free-thinking academicians in
such violated places.









Chapter 13

FREEDOM OF THE PRESS, WELL, SORT OF

Several studies on sources of agricultural pest-control deci-
sion-making have revealed that the chemical company field-
man (salesman) and media advertisement collectively dom-
inate grower decision-making.’ As a major source of
revenue, the pesticide industry exercises a strong influence
over elements of the media, particularly the trade maga-
zines, the rural press, radio, and television. The grower cli-
ent is bombarded by this flood of propaganda, which simply
averwhelms the technical and popular publications and ad-
vice of the U. S. Department of Agriculture and the land-
grant universities, and the advice of independent consult-
ants.

A quick perusal of such publications as Farm Journal,
Farm Chemicals, California Farmer, Agrichemical Age, and
Agri-Fieldman provides revealing insight into the extent of
agri-chemical advertising. For example, the January-Feb-
ruary 1976 issue of Agrichemical Age had more than half
of its forty-seven pages (counting front and back covers)
devoted to agri-chemical advertisements. This permits free
distribution of the magazine to most of its audience. The fol-
lowing exchange between a delighted ag-university staffer
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recipient and editor Dick Beeler of Agrichemical Age, sums
it all up:

Dear Sirs:
This is the greatest agricultural publication available.
Ican’t believe it’s free.

John J. Reilly
Assistant Professor
Blackstone, Virginia

Beeler’s response:

Dear John:

It’s really not free. Our advertisers pay for it and this is
a good time to recognize them, not only for that, but for
one super, fantastic role they play in serving this nation
and its agriculture. How about a nice hand. . . .1°?

Suffice to say, the publishers of the ag mags do not find it
expedient to bite the hand that feeds them, and so they pre-
sent a one-sided story regarding pesticides. In fact, I was
once told that chemical-industry representatives informed
one editor that the industry would withdraw its advertising
if his magazine reported negative aspects of pesticides. An-
other editor was reportedly warned that advertising would
be withdrawn if his magazine published anything favorable
about me and my research. Some years ago, a feature writer
for California’s McClatchy newspaper chain told me that a
chemical company withdrew its advertising after a
McClatchy newspaper published an article on the adverse
effects on wildlife of one of the company’s insecticides.
These are just incidents of which I am aware. It appears as
though the media purveyors of agri-chemical “technology”
are just as subject to the coercive whims of their corporate
sponsors as are the editors and publishers of magazines and
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journals that advertise more mundane items such as booze
and cigarettes!

And of course, those who suckle from the agri-chemical
sow do not hesitate to attack persons who criticize their ben-
efactor. As I mentioned earlier, I have been the target of
numerous blasts, being labeled, among other things, a threat
to the Republic, a menace to free enterprise, and an incom-
petent. Rachel Carson was and still is a favorite target of
these ag mags, as are William Ruckelshaus (for his DDT de-
cision, the ultimate sin), Russell Train (for his several sins),
Charles Wurster (of the Evnironmental Defense Fund ), my
colleague Ray F. Smith, and others. Recently Agrichemical
Age, in an editorial entitled “Slandering Agriculture,” at-
tacked three University of California economists for simply
publishing a carefully researched article that reported that
cotton and citrus growers who employ independent pest-
control advisers use less pesticide and make more money
than do growers who follow conventional control practice.’®®
This kind of information is, of course, anathema to the mag-
azine’s agri-chemical-industry sponsors. Never mind that it
reports on a matter that will benefit the growers, not to
mention society and the environment.

In reality these attacks have their positive side: they tell
one when he is hitting home. In fact, I have a feeling of ac-
complishment when I am subjected to ag-mag editorial
abuse. Indeed, I have devised an accomplishment-rating
system: one paragraph, not so good; two or three para-
graphs, something to brag about; a full page—WOW-—a barn
burner! And if this book ever sees the light of day, I will
have to invent a super category, because it will probably
evoke enough vilifying editorials to enable me to paper the
walls of the family recreation room. What an ego trip that
will bel

But while I get my kicks poking fun at the ag mags, they
really do disturb me, because of the fierce loyalty that these
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parasites of agri-business have engendered among growers,
agri-researchers, and farm advisers. As mentioned above, a
number of these journals are actually throwaways that exist
entirely off their advertising revenue and thus preach a pure
agri-business party line.

Yet their “public” doesn’t seem to realize, or perhaps more
accurately, doesn’t want to realize that it is being conned
(see above exchange between researcher and ag-mag edi-
tor). The particular irony here is that the typical grower/
reader, who is wasting money on prevailing chemical con-
trol practice, probably applauds the ag-mag editorial that
labels as slanderous a research report telling him of a more
economical way to control pests. At the personal level, on a
couple of occasions after having been roasted in one or an-
other of the ag mags for speaking out against the pest-con-
trol status quo, I have received letters from seemingly intel-
ligent farm advisers of long acquaintance describing me as a
disgrace to the University and a scientific fraud.

The ag-mag editors are, of course, very clever profes-
sionals in the game of manipulating reader psychology.
They interweave the conservative dogma (i.e., antipathy to
bureaucrats, eco-freaks, university radicals) beloved of their
clientele with agri-business hucksterism and thereby suc-
cessfully carve out their livings as scriptive con men. No
doubt about it, many an ag-mag editor publisher is the most
pernicious kind of parasite, a creature living at the expense
of its host and returning nothing of substance.

The pesticide industry owns the ag mags, but its influence
doesn’t stop there. It can also coerce the giants—such as
Time Inc. I know I witnessed this kind of intimidation
firsthand. The tale reminds me of a magazine article I once
read about the slaying of a bull moose by wolves. The indi-
vidual wolf is no match for the moose, and in fact the entire
pack can’t handle the giant head on. So, as a gang, they har-
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ass, hound, run, and rip him to death, especially if at the
start he is old, ill, or crippled.

There are wolves in the business world, of course, and
they know a cripple when they see one, like that dying giant
of the publishing world Life magazine. Let me tell you
about Life and the pesticide industry lobos. The episode
began with a phone call that I received one day in 1970
from Patricia Hunt, Life’s nature editor. With the DDT
issue going full blast and the ecology movement in top gear,
it occurred to Ms. Hunt that an article on reduced and disci-
plined pesticide use would be of timely interest. She had
heard about our integrated-control studies in California and
thought that perhaps a story might develop out of one of
our programs. After our discussion she was convinced that
an article on integrated control in cotton had merit, and
suggested it to the magazine’s editorial brass. They agreed.
The next move came when John Frook, Life’s West Coast
editor, came up from Los Angeles to work out the format for
the article. Mike Rougier, one of Life’s top photographers,
was assigned to the project and spent much of the month of
August in my laboratory and in the San Joaquin Valley cot-
ton fields doing his thing.

The legwork was essentially finished by the end of August
and all the notes and photographs sent to New York. I
visited Ms. Hunt in early September, at which time we went
over the photographic material and possible captions in
what seemed to be the cleaning up of details. Ms. Hunt an-
ticipated that the article would appear within several weeks.
But it didn’t. In fact, it never did appear. But that’s getting
ahead of the story.

My reaction to the delay was understandably one of dis-
appointment. My ego wasn’t involved, because I was not to
be included in the pictorial presentation, nor, for that mat-
ter, cited in the accompanying essay. The article was to be
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on integrated control in cotton, and I looked upon it as a
wonderful opportunity to present the case for rational pest
control to a wide audience.

Months passed; then, in early 1971, Ms. Hunt phoned me
and said that the article was to be published during the
spring or summer. A bit later, she sent me a mock-up of the
article (which I still have), with its dummy captions. Again
nothing happened. And again Ms. Hunt finally contacted
me, and for the first time indicated that she felt there was
chemical industry pressure to abort the article. I then men-
tioned that I would be going to Europe in a few weeks and
that I could stop off in New York for a day to discuss the ar-
ticle if she believed it would be worthwhile. She thought it
was a good idea and said she would talk to her boss (one of
Life’s senior editors) about it. He agreed that the three of us
should get together and thrash things out. So I stopped over
in New York and had one of those long, Rockefeller Center
business lunches with Ms. Hunt and her boss. Before the
first martini arrived, we got down to business. The boss laid
it out straight: There was pressure from the chemical indus-
try to kill the article. He wanted to hear my story about in-
tegrated control firsthand, so that he could reach a final de-
cision as to whether he should proceed with the article or
abort it. So, over the course of a couple more martinis, I
spilled out the saga of integrated control. When I was
finished, he told me that I had convinced him of the validity
of the concept and the merits of the cotton article and that
he would give it the green light.

As far as I was concerned, that was the end of the story.
The article never appeared, and I assume that the agri-
chemical wolves had their way. Soon thereafter Life quietly
passed away. I hardly believe that the money Life wasted
on the aborted cotton article brought it to its knees. It was
merely a nip by the wolves. What is certain, though, is that









Chapter 14

THE SORRIEST LOSER

Some time ago my colleague Louis Falcon was cornered by
an employee of a large corporate ranch who related a bitter
tale about the loss of his own farm. The man was one of the
victims of a bankruptcy wave that struck small farmers in
California’s San Joaquin Valley during the 1960s. This was a
tragic evolution indeed, for some of those losers were dust-
bowl refugees of the 1930s (Okies, if you will) who through
sheer determination, self-denial, and hard work had re-
gained the type of farming enterprise that they had lost
thirty years earlier to drought, dust, and depression.

Now economic disaster had visited again, and they were
terribly embittered. I don’t know whether Lou Falcon’s ac-
quaintance was one of those two-time losers, but whatever
the case, he was a deeply disillusioned and confused man
who blamed his personal disaster on the meddling fools who
had denied him DDT with which to combat the cotton boll-
worm, the pest that did him in. Here he specifically singled
me out for criticism because of my stand against DDT in
courtroom and legislative hearings. He told Falcon that I
shared the blame for his economic disaster, because in help-
ing ban DDT from California I had denied him a chemical
tool that was vital to his survival.
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He was, of course, dead wrong, for he was in fact a victim
of his own ignorance of the ecology of pest control and of
the workings of a pest -control advisory system essentially
designed to exploit him. In my opinion, there is no one
among the victims of the pesticide treadmill more pitiful
than the small farmer such as the one just described, who
has been nudged down the road to financial ruin by the very
chemicals he believes will bring him economic bounty. It is
his gullibility and the nature of his victimization that make
him so pathetic.

In the treadmill game the victim farmer never has a
chance, for things are stacked against him from the very
start. In the beginning he receives advice from all quarters
that the bugs, weeds, and blights are out to destroy him and
that he had better crank up his chemical defenses to protect
his livelihood. Roadside billboards, TV and radio commer-
cials, ag-mag advertising, pesticide salesmen, grower neigh-
bors, the feed-store operator, the packing-house ficldman,
the county agent, and the official ag-university publications
all warn him of the pest peril and exhort him to spray.
Pounded as he is by these helter-skelter sources of wisdom,
he takes the chemical fix and starts down the road to eco-
nomic disaster.

The nastiest pesticide treadmill with which I have had
personal experience occurred in cotton in the San Joaquin
Valley; it was the same one that bankrupted Lou Falcon’s
farmer friend and many other growers too. The genesis of
the problem lay in the indiscriminate spraying of the cotton
crop for lygus-bug control, which in turn led to a massive
bollworm outbreak. Not only were these infestations devas-
tating, but once the bollworms erupted, very little could be
done to contain them, because of their resistance to most of
the available poisons and their cryptic habits (they bore
into the affected plant parts), which protect them from the
insecticides. Nevertheless, the desperate growers sprayed re-
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peatedly in the forlorn hope that they could save their
crops. It was a classic pesticide fiasco. Fortunately, an inten-
sive research effort in which Falcon and I and other en-
tomologists participated revealed the cause of the bollworm
epidemic and ultimately led to a solution. In a nutshell, the
problem derived from totally useless mid-season sprayings
for lygus-bug control, which not only entailed a needless ex-
pense and pollutive waste of biocides but killed off the natu-
ral enemies of the bollworm just at the time when many of
the cotton fields were being invaded by hordes of egg-laying
moths. With no natural enemies to attack them, the eggs
hatched into bollworms, which then munched their way
through the cotton, uninhibited by parasites and predators.
The result was widespread crop loss.

The bollworm problem was solved by adjusting the lygus-
bug sprayings so that they occur only at the time (early in
the season) and places (fields with truly threatening infes-
tations) where they are needed. As a result, today the boll-
worm has virtually vanished as a pest of cotton in the San
Joaquin Valley. But before it faded away, the pest vic-
timized numerous growers, and as previously noted, sent
some into bankruptcy.

During the course of the epidemic, certain grower casual-
ties came to realize that the basis of their problem was not
the bollworm itself but, instead, the insecticides that in-
duced its outbreaks. They decided to take the matter to
court to gain restitution, and there again they lost.**

I appeared as a witness in two of these cases and observed
firsthand the legalistic handling of an ecological rip-off. And
here the victims were not birds, bees, or bunnies but good,
solid citizens of Middle America who had awakened to the
fact that they had been taken to the cleaners by agri-
chemical companies. But since they based their cases on
ecology (i.e., pesticide disruption of the balance of insect
populations in crops), they never had a chance. The reason
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is simple: nothing in the registration or labeling of pes-
ticides requires that their impact on the natural enemies of
pests be tested and ultimately noted on the label. In other
words, existing law does not recognize the balance of na-
ture, it only directs itself to the pest-killing capacities of the
poisons and to their threat to humans, other warm-blooded
animals, and certain cherished human possessions. Nothing
requires that in the registration and labeling process there
be research to determine whether given pesticides can, in
fact, aggravate target pest problems and induce destructive
secondary pest outbreaks. Nothing on the label warns that
the biocide can cause more problems than those that exist.
Thus, in using legally registered and labeled pesticides, the
grower assumes all the biological and ecological risks, while
the producers and sellers of the materials remain totally im-
mune to legal accountability.

The two cases in which I testified involved insecticide-in-
duced bollworm outbreaks in cotton. In the first, the
plaintiff, Fabio Banducci, a small Kern County, California,
farmer, claimed that an insecticide, Bidrin®, recommended
for lygus-bug control by a salesman representing FMC Cor-
poration, induced a bollworm outbreak that severely re-
duced yield. The key point of contention was that the
prescribed insecticide had destroyed the bollworm’s natural
enemies, thus permitting the pest population to increase
explosively. The court entered judgment for the defendant,
whose counsel was apparently convincing in his argument
that the severe bollworm infestation was simply a natural
occurrence and that Fabio’s poor farming practices had fur-
ther contributed to the reduced yield.

The second case involved Hobe Ranches, of Madera
County, California, a medium-sized family operation, versus
Collier Carbon Co. There the plaintiff alleged that the insec-
ticide Azodrin®, recommended by a salesman to be applied
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as a single treatment for season-long control cf several pests,
induced a devastating outbreak of bollworms that severely
reduced crop yield. As in the Banducci case, the destruction
of natural enemes was cited as the key factor contributing to
the bollworm outbreak. Judgment was again entered for the
defendant, the defense having argued that the bollworm
outbreak was a natural event, that some adverse agricultural
practice (i.e., poor farming) could have contributed to the
reduced yield, and that the responsibility for using Azodrin®
fell entirely on the plaintiff.

My role in both cases was to testify on the matter of nat-
ural-enemy destruction by Bidrin® and Azodrin®, and on
my experience with those materials as bollworm outbreak
inducers. My testimony was largely ecological and biologi-
cal, and as such, it apparently did little or nothing to
counter the legalistic presentations of the defense lawyers.
Nevertheless, as a biologist-ecologist, knowledgeable of the
suspect pesticides and their propensity to cause bollworm
outbreaks, I had (and still have) absolutely no doubts about
the cause of the Banducci and Hobe Ranches outbreaks.

Fabio Banducci and Hobe Ranches lost a game in which
they never had a chance. And what is most ironic about the
victimization of these small farmers is that once they real-
ized that they had been snookered, and turned to the courts
to plead their case, their agri-chemical industry “friends”
didn’t hesitate to lash back and “prove” to judge and jury
that the plague of worms was a trick of fate combined with
lousy farming.

In today’s cutthroat agricultural milieu, the small farmer
is a vanishing species. (At last reckoning, there were only
about sixty-three thousand farms in California, our richest
agricultural state.) How tragic it is that as the little guy
flounders and sinks into bankruptcy, his own organizations
and the grower co-operatives, as well as most of the people












Chapter 15

INTEGRATED CONTROL—A BETTER WAY TO
BATTLE THE BUGS*

The 1975 meeting of the Entomological Society of America
was the scene of an interesting comparison between the con-
trasting insect-control strategies of two of the world’s great
nations, the People’s Republic of China and the United
States of America. And from what transpired, it appears as
though the Chinese pest-control system has more going for
it than does ours. I would like to dwell on this matter a bit,
for not only does it cast light on the right and wrong ways to
combat insects but also because, if we are willing to read
the signals honestly, it gives us considerable insight into
what is going wrong with the American way of doing things.
There may be something of value in such an exercise.

Insect control in China was described, to an audience of
two thousand attending the opening plenary session of the
Entomological Society, by a panel of America’s leading en-
tomologists who earlier in the year had visited China under
the China-U.S. cultural exchange.'®® I know most of the pan-
elists, some intimately, and would characterize them largely
as politically moderate Middle Americans. In other words,
they had no ax to grind on behalf of China and its Marxist

* This chag;ter is based in part on an article published in the April 1975
Organic Gardening and Farming magazine.
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political ideology but reported things as they witnessed and
recorded them. From what they had to say, it seems that
China’s entomologists constantly sift the world’s literature
and other information sources for relevant techniques,
methods, and materials, and integrate them along with their
own technical developments into a highly effective national
integrated pest-management system. Under this system
there is continuous monitoring of pest populations, use of
action-precipitating pest-population thresholds (economic
thresholds), and the implementation of a variety of tactics,
including chemical, cultural, and biological controls, as cir-
cumstances dictate.

This program is serving China well. For example: using
this pest-control system, China grows 39 per cent of the
world’s rice, which not only feeds her goo million citizens
but enables her to be a major rice exporter. China also
utilizes her pest-management system against disease-trans-
mitting and nuisance insects such as mosquitoes and flies. It
is interesting that in mosquito control she employs virtually
no DDT, apparently relying instead on reduction of mos-
quito breeding sources, mosquito exclusion tactics, natural
controls, and the judicious use of “safe” insecticides. In this
latter connection it is especially noteworthy that China,
though producing about one hundred insecticides, relies
heavily on seven organophosphates because of their limited
hazard to warm-blooded animals. And under her insect-con-
trol system, she uses these materials judiciously.

Now let’s see how we do things in the U.S.A. Two days
after the China report, the Entomological Society heard As-
sistant Agriculture Secretary Robert Long tell us all about
it. On this occasion we were a captive audience, since the
convention registration fee included the price of a ticket to
the Society’s annual awards luncheon, before which indus-
try’s spokesman Long performed as “distinguished” guest
speaker. In reading the fine print of the meeting program I
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had earlier discovered that Long’s visit to New Orleans was
arranged at the behest of the agri-chemical industry. And it
didn’t take long for him to burst into his expected song as he
unleashed a vicious attack on industry’s great tormenter, the
Environmental Protection Agency. In his speech, Long first
chortled over the recently enacted, politically inspired
amendments to the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA), which give USDA considerable
veto power over EPA pesticide decisions (see Chapter 11).
But then he made it abundantly clear that this was not
enough. Despite the FIFRA amendments, Long left little
doubt that in his mind EPA still had too much control over
the registration and regulation of pesticides, particularly as
regards EPA’s intentions to seck re-registration of America’s
fourteen hundred pesticide species and their thirty thousand
formulations. Here he ran up the alarm pennant by main-
taining that EPA’s protocols were so deeply mired in bu-
reaucratic stickum that the agri-chemical industry simply
would not make the effort to re-register their materials. In
other words, he flatly told us that we were about to lose our
thirty thousand pesticides, and he painted a terrifying pic-
ture of impending starvation, pestilence, and disease in the
wake of this loss.

This rhetoric, as it was intended to do, quite probably
frightened the naive in the crowd while bringing joy to the
hearts of Long’s chemical-company sponsors. Robert Long,
a glib spellbinder, well knew that his prediction of an immi-
nent pesticide wipe-out was complete nonsense. Legal road-
blocks and political gamesmanship make this a virtual im-
possibility. What Long was actually telling us was that the
U. S. Department of Agriculture, with powerful political
backing, intended to hound EPA into loosening its control
over pesticide registration and regulation, to the point
where the agri-chemical industry would have things just
about as they were in the days before passage of the Na-
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tional Environmental Policy Act. The speech was simply a
trial run, with Long using the entomologists to perfect the
pitch with which he and other USDA brass planned to
bushwhack EPA in forthcoming political jousting.

What he and his sponsors hoped to accomplish, then, was
an easing of the way for the American agri-chemical indus-
try to unload its fourteen hundred pesticides in their thirty
thousand varieties onto the environment, with USDA bull-
dozing the path. Fortunately, the 1976 presidential election
aborted this plan, which, if it had unfolded, would have per-
mitted the interests of the American chemical industry to
transcend environmental quality, public health, and the eco-
nomic well-being of the farmer and consumer. Madison Av-
enue would have predominated, while scientific pest control
would have remained a fuzzy dream in the minds of a few
radical researchers.

But let’s return to China. How can she feed, and protect
from pestilence, goo million people, with just a handful of
insecticides, while we are led to believe that we must have
thousands of poisons or otherwise be overwhelmed by an in-
sect avalanche? Is it that we have a vastly more severe pest
problem? I hardly think so. Malaria is nowhere endemic in
the United States, but it is in China, as are other horrible,
insect-borne diseases. Nor do we have goo million mouths to
feed. What, indeed, has happened is that China has used
her intelligence to invoke a national integrated pest-man-
agement strategy, while our strategy is chemical control
dominated by the marketing thrust of the agri-chemical in-
dustry. Result: pest-control chaos, and if we care to look
about us, we will find that similar chaos characterizes many
of the other things that we do.

But it isn’t too late to change our ways in pest control or,
for that matter, in other aspects of applied technology. As I
have mentioned several times, it was a mistake to challenge
the insects head on with crude chemical weapons. The bugs
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are too diverse, adaptable, and prolific to be beaten by such
a simple strategy. But we were so dazzled by DDT’s great
killing efficiency and, perhaps, our cleverness in concocting
the stuff, that we ignored the possibility of a bug blacklash
and plunged full blast into the chemical “extermination”
campaign. And once we had made our move, we were
hooked onto an insecticide treadmill just like an addict on
junk.
Now, suddenly, in the midst of the nightmare, when our
addiction demands heavier doses and more frequent fixes,
the chemicals are hard to get and very expensive. Alarm-
ingly, with famine an increasing global concern, many of the
chemical eggs in our bug-control basket are no longer effec-
tive. The insects, our great rivals for the earthly bounty, are
gearing up to march through our gardens, groves, forests,
and fields largely immune to our chemical weapons and
freed from natural controls. And in the disease area, too, the
breakdown is having a disturbing effect, as malaria makes
its dreadful resurgence largely because of mosquito resist-
ance to DDT and other insecticides.

The situation would be much more frightening but for a
handful of pest-control radicals who never tumbled to the
chemical strategy. These are the renegades who quietly
worked away on integrated control programs while most in
the pest-control arena were on the chemical kick. Though
integrated control is still limited in scope, there are enough
programs in operation or under development to offer en-
couragement that there is indeed a better way to battle the
bugs.

What Is Integrated Control2

Integrated control is simply rational pest control: the
fitting together of information, decision-making criteria,
methods, and materials with naturally occurring pest mor-
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tality into effective and redeeming pest-management sys-
tems.

Under integrated control, natural enemies, cultural prac-
tices, resistant crop and livestock varieties, microbial agents,
genetic manipulation, messenger chemicals, and yes, even
pesticides become mutually augmentative instead of indi-
vidually operative or even antagonistic, as is often the case
under prevailing practice (e.g., insecticides versus natural
enemies). An integrated control program entails six basic el-
ements: (1) man, (2) knowledge/information, (3) moni-
toring, (4) the setting of action levels, (5) methods, and
(6) materials.

Man conceives the program and makes it work. Knowl-
edge and information are used to develop a system and are
vital in its day-to-day operation. Monitoring is the con-
tinuous assessment of the pest-resource system. Action levels
are the pest densities at which control methods are invoked.
Methods are the pathways of action taken to manipulate
pest populations. Materials are the tools of manipulation.

Sounds like what’s going on in China, doesn’t it!

Integrated control systems are dynamic, involving con-
tinuous information gathering and evaluation, which in turn
permit flexibility in decision-making, alteration of the path-
ways of action, and variation in the agents used. It is the
pest-control adviser who gives integrated control its dyna-
mism. By constantly “reading” the situation and invoking
tactics and materials as conditions dictate, he acts as a surro-
gate insecticide, “killing” insects with knowledge and infor-
mation as well as pesticides, pathogens, parasites, and pred-
ators. Integrated control's dynamism is a major factor that
sets it off from conventional pest control. Thus, though the
latter involves some of the same elements, it lacks dynamism
in that it is essentially preprogrammed to the prophylactic
or therapeutic use of pesticides. In other words, pesticides
dominate the system and constitute its rigid backbone.
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Where a crop is involved, there is little or no on-going
assessment of the crop ecosystem and the dynamic interplay
of plant, pests, climate, and natural enemies. This pest-con-
trol pattern prevails even in California, our most advanced
agro-technology, where over one hundred research en-
tomologists busily at work killing bugs for more than a quar-
ter century have developed fewer than half a dozen valid
economic thresholds for the hundreds of pest species. A pe-
rusal of the stack of official University of California pest-
control recommendations reveals the following kinds of
pest-control action criteria:

when damaging plants

when present

when damage occurs

when they first appear

when colonies easily found

when abundant

when needed

early season

when present in large numbers before damage occurs

anytime when present

carly, mid, and late season

on small plants as needed

when present and injuring the plants

when feeding on the pods

throughout the season

when infestation spotty

when plants are three feet tall.
What this long menu of senseless gobbledygook implies is
that in California the insecticide folks have a wide-open
field in which to hustle their chemicals, and this they do
with greater success than anywhere else in the world.

Under the prevailing chemical control strategy, there is
virtually no flexibility in decision-making, particularly as
regards alternative pathways of action. The game plan is set
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at the start and it is stubbornly followed. Result, the familiar
case of the fruit grower who year after year automatically
sprays his orchard a dozen times or more with the calendar
as his main decision-making guide. Or the cotton grower
who typically sprays when a chemical-company fieldman
drops around and tells him that a few stinkbugs, bollworms,
or army worms are showing up in the south forty.

In conventional pest control, one turns on the chemical
switch, sits back, and lets the insecticides do the job. It is
the lazy man’s approach, which characterizes so many as-
pects of modern life and for which society and the environ-
ment pay dearly. A measure of this cost can be gained from
a brief analysis of pest control in California.

California’s pest control is locked to chemical pesticides.
The state is the country’s greatest user of these materials,
and as stated earlier, receives about 5 per cent of the world’s
pesticide load. It appears that along with its primacy in
smog and earthquakes, California has another distinction:
leadership in pesticide pollution. Little wonder! More than
fourteen hundred chemical-company fieldmen (salesmen)
prowl the state, servicing the prevailing pest-control system.
They assure a sustained chemical blizzard as well as a fat
market for the agri-chemical industry. And at what a costl
Not only does this horde of hustling polluters dump hun-
dreds of tons of unneeded pesticides into the environment,
but in the bargain they annually cost California’s economy
about $50 million to support their huckstering. The chemi-
cal companies and many of the major pesticide users
(growers, mosquito abaters, forest pest controllers, and
pest-control operators) don’t pay the bill, they simply pass it
on to the consumer, who doubles as taxpayer. But the story
doesn’t end with money needlessly spent; there are also eco-
logical and social impacts (see Chapter 3), which add im-
mensely to the cost of the prevailing chemical control strat-
egy.
gthat I have just described for California pretty much
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characterizes pest control for the United States in general,
and for that matter, other of the world’s modermn agri-
technologies. Chemical pest control, like so many of our
modern practices, is a technology gone wild under the mer-
chandising imperative. And as with our other excesses, this
rampant technology must be brought under rein if irrepara-
ble damage is to be avoided. I am convinced that we pest-
control researchers (particularly entomologists) have the
capacity to turn things around through integrated control,
and perhaps coincidentally establish a model of techno-
logical responsibility for other disciplines. But first it is per-
haps best to summarize several integrated-control programs
so as to provide insight into the operational mechanics of
the strategy and into the benefits it brings.

Integrated Control of Mosquitoes in Marin County, California

Marin County is basically a posh bedroom and weekend
retreat for people who do their business in San Francisco. As
such, it is populated by a mixed bag of intellectuals, free
spirits, artists, poets, filthy rich, potheads, nature worshipers,
drifters, and a few just plain folks. In other words, it is a
very sophisticated place. Quite appropriately, then, Dr.
Allen D. Telford and his colleagues in the Marin County
Mosquito Abatement District have developed a mosquito in-
tegrated-control program that ranks with the most sophis-
ticated in the country. The program, which involves popula-
tion monitoring, reduced pesticide use (why spray
mosquitoes that don’t bite anyone?), and breeding-place
management, has resulted in a more than go per cent reduc-
tion in spraying while effecting an over-all reduction in the
mosquito problem.*®

The most striking element of this program has been the
management of mosquitoes in the two-thousand-acre Peta-
luma Marsh. At one time, this wetland was a major mos-
quito producer, contributing to both urban and livestock



156 THE PESTICIDE CONSPIRACY

problems. As a consequence, most of the marsh was sprayed
with deadly parathion by aircraft five times a year. Dr. Tel-
ford and his colleagues shrewdly deduced that the mosquito
source was not the marsh’s maze of sloughs and channels,
which are subject to tidal flushing, but, instead, “potholes”
mostly created by dummy bombs dropped during World
War II when the area was a practice bombing range. Other
human activities created the remaining mosquito-breeding
sites. The potholes were not subject to tidal flushing; thus,
after flood tides many retained water, which stagnated and
became ideal mosquito-breeding habitat. So the Marin
County entomologists acquired a ditching machine and de-
veloped a pothole drainage system that permits tidal flush-
ing. The program has been so successful that there are only
a few, as yet undrained, holes that still require hand spray-
ing. Today no aircraft drone over Petaluma Marsh excreting
their lethal organophosphate insecticide onto the teeming
life system. Yet the mosquito problem has disappeared from
nearby communities, and dairymen operating adjacent to
the marsh have told Telford that their herds are free of tor-
menting mosquito swarms for the first time in memory.

Thus, through an imaginative, integrated-control effort,
California’s Marin County and neighboring Sonoma County
have realized substantial ecological, economic, and social
benefit.

Integrated Control of Street-ree Pests in Berkeley, California

Several years ago, complaints by Berkeley citizens con-
cerning the city’s tree-spraying program brought Park and
Recreation Department officials together with University of
California entomologists to plan an integrated control pro-
gram to minimize insecticide use.®” The program, largely
developed by William and Helga Olkowski, has been a mile-
stone in urban pest management. It’s about time, too, since
in terms of volume used urban pesticide use essentially
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equals that in agriculture, and with millions of people in
close contact with the materials there is probably more of a
human health hazard in the cities than down on the farm.

What the Olkowskis found when they first probed the
Berkeley pest-control system was utter chaos. The city’s
pest-management people were well informed about tree and
plant identities but they knew virtually nothing about pests:
their identities, activities, and interactions with natural ene-
mies. Conscquently it never entered the city workers’ minds
to seck long-term biological, mechanical, or cultural solu-
tions to pest problems. Instead, typically when a citizen
complaint came in concerning a sick or bugged tree, a city
crew roared out with its old reliable spray rig and doused
the “suffering” tree and more often than not, just for good
measure, all the rest of the trees along the block too. An
awful lot of unnecessary pesticide spraying!

So the first thing the Olkowskis did was to persuade the
city people to change their action pattern from one of auto-
matic spraying to one of first inspecting the tree or trees to
determine whether there was even a pest problem at all.
Frequently the trees were just old and “tired,” or suffering
from poor moisture conditions, soil compaction, or malnu-
trition. And even where insects were found, their damage
was often inconsequential or at most secondary to other mis-
fortunes the trees were suffering.

Things are different in the city insofar as insect injury to
trees is concerned. The insects rarely do permanent damage,
and so, unlike their country cousins, the city bugs are more
an aesthetic problem than an economic one. People just
don’t like the sight of them or they don’t like them riddling
the leaves on the trees out in front of the house. So they call
up the city Park and Recreation folks, and out comes the
spray rig.

The Olkowskis met this problem by inventing the aes-
thetic-injury level (the point at which a citizen can no longer
stand the sight or cvidence of insects), and then educated
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the Berkeley pest-management people, and through them
the citizenry, to raise their aesthetic boiling point; that is, to
tolerate quite a few more insects than before. This took care
of much of the unnecessary spraying.

A major source of citizen complaints in Berkeley is the
mess created by the honeydew excreted by aphids, particu-
larly species feeding on linden, elm, and oak trees. The lin-
den and elm aphid problems were largely solved by biologi-
cal control effected by parasitic wasps imported from
Europe. Imported parasites also helped with the oak aphids,
and when and where they didn’t do the job, plain-water and
water-and-soap-solution sprays were substituted for the or-
ganophosphate insecticide previously used. Ant control with
sticky bands around the tree trunks also helped reduce the
aphid problem. Aphids are ant cows, providing their keepers
with honeydew. If the ants can’t get to the aphids to tend
them and harvest their “milk,” the aphid colonies suffer
predation and parasitization and decline in vigor. The sticky
bands kept the keepers from the cows, and the aphid prob-
lem declined.

In the case of the bothersome California oak moth, the se-
lective microbial insecticide Bacillus thuringiensis proved to
be a more than adequate substitute for the broadly toxic
chemical insecticides in previous use.

The Berkeley integrated-control program, which involves
about thirty thousand trees on one hundred twenty acres,
has been an outstanding success and a model of its kind. It
has had spectacular effects, including the virtual elimination
of synthetic organic insecticide use and a savings of about
twenty two thousand a year to Berkeley’s Park and Recrea-
tion Department (see Table 1). In a recent public state-
ment, Mr. Grayson Mosher, retired Berkeley city parks
supervisor, remarked that his association with the inte-
grated-control program was the most rewarding experi-
ence of his entire professional career. Currently, similar pro-



INTEGRATED CONTROL 159

Table 1. Insecticides used during period 1969-75 on shade
trees by the Department of Recreation and Parks, Berkeley,
California. Adapted from Olkowski et al., 1976 (Notes and
References Item 107).

Amounts used*

Insecticides 1969 1970 1971 1972 1973 1974 1975
DDT 65 0 0 0 0 0 0
diazinon 16 13 2.5 1 0375 0 0
dimethoate 9 7 3.7 2 0 0 0
malathion 12 7 1.9 0 0 0 0
meta-demeton 2 0 0 0 0 0 0
dicofol 2 0 0 0 0 0 0
alkyl aryl sulfite 0 3 0 0 0 0 0
Bacillys thuringiensis** 0 30 30 21 2 05 7.5
chlordane 0.5 0.5 0.5 0 0 0 0
lead arsenate 200lbs O 0 0 0 0 0
carbaryl é0lbs 20lbs O 0 0 0 0
lindane 0 1 0 0 0 0 0

° All amounts are in gallons except as noted.
°° A biological insecticide.

grams are under development in the cities of San Jose, Palo
Alto, Modesto, and Davis.

Integrated Control of Spider Mites in Washington State
Apple Orchards

One of the most spectacular temporary “victims” of DDT
was the codling moth, the legendary worm in the apple.
However, as time passed, the worm was able to adjust to
DDT, forcing the use of a succession of materials to combat
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it. But the worm is not the only apple pest. Unfortunately
the crop is plagued by a variety of insect and insect-like
species as well as several severe diseases. In fact, apple is one
of our most pest-plagued and hence heavily sprayed crops.

Apple growers managed to stay ahead of the codling
moth and other bugs and discases, with multiple sprays,
until one pest group, the spider mites, began to “handle” the
available pesticides. The aggravated spider-mite problem
was a classic example of an induced secondary-outbreak pest
that became resistant to virtually all available poisons. In
many areas the problem verged on intractability and de-
manded a solution if economic disaster was to be avoided.
In Washington’s Yakima, Wenatchee, and Okanogen valleys
integrated control was the chosen path to salvation.

Development of the Washington program has been
largely the result of the “quiet genius” of Dr. Stanley Hoyt,
of Washington State University.'”® Hoyt’s program, which is
one of the world’s classics in rational pest control, has served
as a prototype for similar programs in apple-growing arcas
of the Middle West and the Northeast.

The Washington program is basically oriented to the pro-
tection of a predatory mite, Metaseiulus occidentalis, which
is the key natural enemy of the pest spider mites. In study-
ing the predator, Dr. Hoyt found that among other things, it
was resistant to a variety of pesticides. This important
finding played a key role in the integrated control program,
since it permitted the use of materials and dosages that are
effective against the target pests but do not interfere with
the predator. The program, as is typically the case with inte-
grated control systems, employs continuous pest and nat-
ural-enemy monitoring so that population trends and pest/
predator ratios are always known. This information is indis-
pensable to control decision-making.

There is a further interesting wrinkle to the program in
that it utilizes a plant-feeding spider-mite species, the apple
rust mite, formerly sprayed as a pest, to sustain the preda-
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tory mites during periods of pest-species scarcity. Hoyt and
his coresearchers found that the apple rust mite, though
often abundant, rarely causes sufficient damage to merit
control measures. They also found that it is an important
food source for the predator Metaseiulus. With this knowl-
edge they stopped treatments for the rust mite, thereby
directly reducing control costs and enhancing populations of
the predator to the extent that it provided highly effective
control of the two pest species, the McDaniel mite and the
European red mite.

The Washington spider mite integrated-control program
is employed on over forty thousand acres and has been a
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Figure 4. Pest-control costs in approximately one thousand
acres of apple in Washington prior to and following adop-
tion of an integrated control program for spider mites. Data
from S. C. Hoyt, and L. E. Caltogirone, Chaopter 18, page
410, of Biological Control, C. B. Huffaker {ed.), Plenum
Press, 1971, and from personal communicction with S. C.
Hoyt. The depicted costs for the years 1970 to 1975 are
based on Dr. Hoyt's statement that they varied from obout
twenty-thousand dollars to twenty-five thousand dollars per
year during that period. Hoyt further stated that the cost
reduction for sproy materials in the integrated control pro-
gram has averaged about 70 per cent.
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substantial success. Not only have control costs been low-
ered, but in some orchards spider-mite sprayings have been
entirely eliminated. What's more, the selective and di-
minished use of pesticides has permitted the build-up of nat-
ural enemies of certain of the other apple pests, reducing
the need for chemical control of those species. Where the
program has been faithfully employed, pest-control costs
have been cut by more than 50 per cent (see Figure 4).

Integrated Control of Soybean Pests

For many years soybean languished as one of our moder-
ately important crops, being far overshadowed by such gi-
ants as corn, wheat, and cotton. Then, suddenly, an increas-
ing demand for soybean oil and protein as human and
livestock food brought increased prices and an unprece-
dented interest in the plant as a cash crop. The jump in
acreage was dramatic, the plantings rising from less than 20
million acres in the 1950s to more than 50 million by the
mid-1g70s.

Virtually overnight, soybean had become a major-league
crop. But as it grew in importance, ravenous eyes turned to
it as a major resource to be plundered.

Insects? No way! Insects had never been more than a
moderate nuisance in soybean. The rapacious eyes were
those of agri-chemical-company executives who saw a 50-
million-acre market ready to be milked. But before they
could start a serious pesticide-dumping exercise, other men
had made a countermove. Those were the integrated-control-
oriented entomologists in the soybean belt, such men as Dale
Newsom and Walter Rudd in Louisiana, Sam Turnipseed in
South Carolina, Marcus Kogan in Illinois, and Will Whit-
comb in Florida. These people perceived what was in the
minds of the agri-chemical raptors and shut them off at the
spray nozzle with an integrated control program that is one
of the finest in existence.
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The soybean program is unique, because it was developed
in a crop that was free of serious insect problems and was
devised to keep things that way, by preventing even the be-
ginnings of a pesticide treadmill. By contrast, virtually all
other integrated control programs now in effect were the
products of crisis.

Again, in the soybean system as in the others described
here, all the components of the classic integrated control
program have been brought to bear.

Men were involved in devising the program, and men
make it work. In practice there is regular scouting (monitor-
ing of the fields) to assess crop development, pest-popula-
tion levels, pest-caused damage, and the levels and per-
formance of natural enemies. Economic damage thresholds
involving both defoliators and pod-feeding insects are em-
ployed as the basis for insecticide use decisions. Where
chemical control is required, selective insecticides are used
at minimum rates. Methods have been developed to en-
hance natural enemies not only by use of selective insecti-
cides but through cultural practices and the release of insec-
tary-produced parasites of the Mexican bean beetle.

A number of agronomic and cultural practices have also
been invoked to limit pest-insect populations and injury. For
example, early-maturing soybean varieties are used in some
areas to reduce populations of caterpillar pests. Another
practice is to select planting dates so that the crop is unat-
tractive to such pests as the corn earworm (yes, it attacks
soybean, tool) at the time of the pest’s peak flight. Where
soybeans are late-planted (after wheat), the crop is seeded
in narrow rows so that the plants quickly form a canopy
which discourages corn-earworm attack. In another crop-
management wrinkle, rows of snap beans are planted as a
trap crop for the Mexican bean beetle, which is then either
sprayed on this limited vegetation or assaulted by mass-
released insectary-produced parasites.

The soybean integrated control program is imaginative
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and effective and is in widespread practice in the Midwest
and the South. It is a quiet triumph because it preserved a
condition of nearly perfect natural balance. It is difficult to
measure the benefit of this kind of program, because, like
preventive medicine, it has forestalled an epidemic—in this
case, a massive pesticide treadmill in a giant crop. But if we
look at cotton and reflect upon what has happened to it
globally, we can perhaps get some idea of what might have
been in store for soybean had it not been for the foresight,
energy, and imagination of a handful of researchers.

Integroted Control of Citrus Pests
in Tulare County, California

Citrus is an enormous industry in California, and Tulare
County is the state’s greatest producer, with approximately
fifty-five thousand acres under cultivation. The crop is at-
tacked by a half dozen major pest insects and several minor
ones, whose chemical control adds an enormous burden to
the grower’s production costs. Fortunately, a team of re-
searchers that includes my Berkeley colleague Charles E.
Kennett, Dr. Daniel Moreno of the USDA Agricultural
Research Service, Tulare County Farm Adviser Donald Fla-
herty, and private pest-control consultants James Stewart
and James Gorden, have developed an elegant integrated
control program that is now bringing efficient pest manage-
ment at lowered cost to many growers.

The program that this research team has developed in-
volves all the components of a classic integrated control sys-
tem: (1) man, (2) knowledge/information, (3) monitoring,
(4) decision-making criteria (economic thresholds), (5)
methods, and (6) materials and agents.

Under this program the citrus groves are intensively
monitored the year round by the pest-control consultants.
In given seasons certain pests are monitored more intensely

than others, but no month goes by in which the pulse of the
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crop is not being taken. In this monitoring process several
techniques are used: pheromone trapping for male Califor-
nia red scale, fruit inspection for citrus thrips, leaf examina-
tion for citricola scale, shaking of branches into collecting
nets for cutworm population assessment, visual counts for
leaf rollers and katydids. The counts gathered by these
methods are then compared to specific economic thresholds
that have been developed for each of the major pest species.
Where the data reveal damaging or threatening infestations,
control measures are indicated. Here again the researchers
have shown foresight, for they have developed selective
chemical controls for virtually all the pests. Thus, when a
spray is called for, they can plug in a material that effec-
tively knocks down the given pest without unduly disrupting
the natural enemies of the other noxious species. For exam-
ple, with the California red scale, use of the selective car-
baryl-oil mixture in conjunction with population-growth
assessment by pheromone trapping (the traps are baited
with live females, which draw in males and thereby give an
index of over-all population density and growth) results in
control that lasts for from two to three years, while in the
programmed prophylactic spraying used by many growers
in the area, insecticides must be applied once a year.

Under the integrated control program, natural enemies of
both major and minor pests are substantially protected. This
permits them to take maximum toll of their prey and helps
lengthen the gap between sprayings. If it were not for the
cosmetic treatments required by the packing houses for cit-
rus thrips control, insecticide spraying for citrus pests in
Tulare County would be at an even lower level of intensity
under the integrated control program. But despite this
forced spraying for a cosmetic pest, the integrated control
program keeps the pesticide load at a minimum by utilizing
selective insecticides only when thrips population counts in-
dicate the need for spraying.

Consultants Stewart and Gorden employ the integrated
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control program on about 10 per cent of Tulare County’s cit-
rus acreage. Yet, despite paying a consulting fee, the per
acre pest-control costs of the Stewart and Gorden clients are
less than those of the average Tulare County citrus grower
and their produce stands up with the best at the packing
house. A recent study by University of California agricul-
tural economists Darwin Hall, Richard Norgaard, and
Pamela True indicates that not only do the citrus orchard-
ists using the integrated control system apply less pesticide
and thus save money but they also appear to produce a
better crop than do their heavily spraying neighbors'® (see
Table 2).

Table 2. Average insecticide costs and dollar yields per acre
for groups of cotton and citrus growers utilizing conventional
chemical control versus those for growers utilizing integrated
control (independent pest-management advisers). The San
Joaquin Valley, California, 1970 and 1971.

From Hall et al. (Notes and References Item 109).

Two-year Average Insecticide Costs and Dollar Yields/Acre

Cost
+ Cofton Citrus
Yields
Conventional  Integrated ~ Conventional  Integrated
Control Control Control Control
Insecticide
Costs $11.97 $ 494 $ 42.35 $ 20.53
Dollar

Yields 247.00 270.20 502.85 515.80
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Integrated Control of Cotton Insects
in the Son Joaquin Valley, California

The cotton growers of the San Joaquin Valley have tradi-
tionally spent about $25 million a year to protect their $500-
million-plus crop from “ravaging” insect pests. But as is so
often the case, much of this expense is unnecessary. My own
studies, conducted jointly with Dr. Louis Falcon, as well as
the research of other colleagues, indicate that there is a
striking excess use of insecticides in San Joaquin Valley cot-
ton, amounting to perhaps as much as 50 per cent over what
is needed. This adds up to a staggering waste of money and
materials and shameful environmental pollution.

Fortunately, we have developed an integrated control
program which, when widely adopted, will reduce pesticide
use in cotton to the effective minimum while bringing eco-
nomic, ecological, and social benefit to the surrounding area.
The program, one of the most sophisticated of those dis-
cussed here, has been implemented in a substantial percent-
age of the San Joaquin Valley’s 1 million acres of cotton.

Basically, it entails continuous assessment of cotton plant
growth and fruiting performance in relation to climate, in-
sect populations, irrigation, fertilization, cultivation, and to
some extent, disease. The integrated-pest-management spe-
cialists visit the fields at frequent intervals from mid-May
until the end of September. During these visits they assess
plant growth, note fruiting performance, measure insect
populations (both noxious and beneficial ), and record insect
injury. Meanwhile, the cotton performance in individual
fields is plotted against an optimum performance chart for
the variety under cultivation (Acala). Deviations from opti-
mum performance call for an assessment of the spectrum of
factors (e.g., irrigation, climate, insects, fertilizer), that
could possibly be causing poor performance. This takes
much of the guesswork out of decision-making, particularly
as regards the role of insects and insect control. Too often
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insects are blamed for crop loss when, in fact, bad agricul-
tural practice or adverse climate is the cause. For example,
tons of insecticides are poured onto San Joaquin Valley cot-
ton fields for “bug damage” that is, in fact, injury resulting
from poor irrigation, poor cultivation practices, or tempera-
ture extremes. Under the cotton integrated control program
the gucsswork over insect injury is even further reduced by
the employment of rather precise economic thresholds (the
point at which insect damage is sufficient to justify artificial
control measures) and an understanding of the high-hazard
period of the single potentially serious major pest insect, the
lygus bug. Where the cotton integrated control program has
been put into practice, insecticide use has been held to a
minimum and crop yields and quality have been maintained
at optimum levels. For example, one of the largest cor-
porate ranches in the San Joaquin Valley, which essentially
follows the program just described, has reduced its insecti-
cide use and per acre control costs by more than 50 per cent,
while maintaining high yields. Small growers, too, have
benefited in a similar way. Over all, one of the greatest di-
rect benefits of the program has been the virtual disap-
pearance of the bollworm and other caterpillar species,
which historically had occurred as secondary-outbreak pests
in the wake of excessive and poorly timed insecticide spray-
ing for lygus-bug control. In fact, the bollworm has become
so scarce that Dr. Andrew Gutierrez was forced to send one
of his Ph.D. students to Mexico to find sufficient high popu-
lations upon which to conduct the final experiments of his
desertation study.

An even greater sophistication seems possible for inte-
grated control, over what has already been attained. I have
in mind the elegant programs that will evolve out of mathe-
matical models being devised for the growth and develop-
ment of various crops and other resource-providing systems.
A model is simply a mathematical description of hovs the
components of an ecosystem fit together. In an agro-ecosys-
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tem, a model enables researchers to examine such diverse
factors as fruit growth, moisture balance, nitrogen use, etc.,
as influenced by weather. Basically, what is being ac-
complished in the development of these models is a very
thorough understanding of the crop plant or other resource
species, and those factors that affect its performance. With
agricultural crops, the first step is to model the plant itself.
Current programs simulate the growth of the crop as in-
fluenced by weather, various cultural practices, and pests.
For example, the University of California’s Dr. Andrew Gu-
tierrez and his associates, in developing the simulation for
cotton, first converted an available single-plant model to a
cotton-population model (i.e., a crop model) and have since
methodically added subroutines for such things as tempera-
ture, sunlight, moisture, fertilizer, insects, disease, etc. The
simulation as it evolves is repeatedly tested against actual
crop performance in the field.

The models are only as good as the science that goes into
them. Thus, in order to have credibility they force us to do
very good biology both as regards the crop plant itself and
the organisms that affect it, such as insects, diseases, weeds,
etc. Furthermore, additional good biology is required to
gain an understanding of the roles of other biotic agents in
the system, such as the predators, parasites, and diseases of
the plant-feeding forms. Gutierrez and his group working in
cotton have already accumulated the best store of biological
information on such pests as the lygus bug, bollworm, beet
army worm, and pink bollworm of which I am aware.

It is to be emphasized that a model does not control pests
but, instead, serves to give us a very clear understanding of
a crop production system and the roles of various cli-
matic, biological, and agricultural parameters in crop per-
formance. The model’s obvious benefits are

(1) The pinpointing of real problem areas, which takes
most of the guesswork out of assessing the roles of the vari-
ous production-influencing factors in the system. For exam-
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ple, the cotton model shows that insects have little effect on
San Joaquin Valley cotton production, whereas weather can
be enormously important. Interestingly, Dr. Gutierrez has
told me that in cotton the dreaded lygus bug is in fact most
often a beneficial insect, because in pruning off excess fruit
it permits the plant to fatten up those bolls it can support
and thereby increases yield.

(2) By identifying problem areas, the model permits the
establishment of meaningful research priorities and there-
fore the efficient allocation of manpower and funds. Thus,
the developing alfalfa model and its economic submodel for
weevils show that long-term dependence on chemical con-
trol of the weevil will be uneconomical. This tells us that
research emphasis should be placed on other pest-
management tactics, such as biological control, development
of weevil-resistant alfalfas, and cultural manipulations.

(3) The models have some short-term predictive capac-
ity relating to both pest population trends and crop yield or
quality. Long-term predictive capacity is not envisioned, be-
cause the models are temperature-driven, and we simply
cannot predict weather with precision. However, with pests
such as the alfalfa weevil, a population-prediction capability
of several weeks is possible and could be an extremely use-
ful factor in control decision-making for such a single-
generation pest. Mini-models of codling moth in apple and
pear have already enabled orchardists to more precisely
time their sprays. This not only results in greater control
efficiency by permits use of lower doses of insecticide.

(4) The models can provide extremely valuable insight
into the injury potential of such species as the greatly feared
pink bollworm of cotton, which in California is a constant
threat to invade the San Joaquin Valley. Dr. Gutierrez in-
forms me that the data being developed for the pink boll-
worm strongly indicate that the pest does not have the ca-
pacity to develop to significantly injurious status in the San
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Joaquin Valley. This has important immediate economic im-
plications, since the San Joaquin Valley cotton industry is
now expending about $1.25 million per year on a pink-boll-
worm eradication program.

Well, what does all this modeling business mean as re-
gards the future of pest-control advisement? I think that it
will have a profound effect, for it will help to turn pest-con-
trol advisement into a respectable technology comparable in
most ways to other high-grade technologies. As this evolu-
tion occurs, much of the money that society now spends on
pesticide-company salesmen-fieldmen will be redirected to
support a cadre of agro-technologists (many in private prac-
tice) who will be the practitioners of integrated pest man-
agement. These practitioners will not simply be bug killers
but, instead, crop-production specialists who will have at
their command the background knowledge, informational
inputs, and decision-making criteria that will enable them to
manage pests economically, efficiently, and safely while or-
chestrating the other components of the crop production
system.

As limited or as speculative as they may be, these models
all entail or envisage the utilization of data-gathering, in-
terpreting, and decision-making personnel. These are, or
will be, technically trained people who will (it is to be
hoped) be the pioncers of the integrated pest-management
cadre.

Thoughts About the Future

I have discussed several highly effective operational in-
tegrated control programs. The emphasis has been on pro-
grams in California, but I should note that there are simi-
larly effective programs elsewhere in a variety of crops
including cotton, apple, alfalfa, soybean, and tobacco in
such other states as Arizona, Arkansas, Florida, Ilinois, In-
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diana, Louisiana, Michigan, Mississippi, New York, North
Carolina, Pennsylvania, Texas, and Washington. Further-
more, there are programs in a variety of crops in foreign
countries, too; for example, Australia, Israel, India, Sri
Lanka, Malaysia, Peru, England, the Netherlands, Switzer-
land, and the Soviet Union, as well as China. These pro-
grams share several things in common. All involve con-
tinuous ecosystem assessment. All have produced efficient
pest control. All have resulted in substantial reductions in
pesticide use. Finally, most have effected monetary savings.
And while doing these things, all have maintained or even
increased crop yields and quality as well as public health
standards.

The striking reduction in pesticide use or pest-control cost
under integrated control is illustrated by the following pro-
grams, all of which have, at equal or lower cost, provided
equivalent or even better control than the programs they re-
placed.”®

Crop/Resource Locality Reduction
Apple Washington State a greater than 50 per
cent cost reduction
Pear Sacramento Cty., about an 85 per cent
Calif. (1976) reduction in worm-

control costs
Lake Cty., Calif.  about a 50 per cent

(1976) cost reduction in
worm control
Cotton California (San about a 50 per cent
Joaquin reduction in
Valley) insecticide use
Cotton Arkansas (100- an 8o—go per cent
square-mile reduction in
area) insecticide use
Cotton Texas (trans insecticides

Pecos area) virtually eliminated
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Citrus California about a 50 per cent
reduction in
insecticide use

Mosquitoes Marin Cty., Calif. nearly an So per cent
reduction in
insecticide use

Highway California nearly an 8o per cent
vegetation (1969-71) reduction in
insecticide use
Street trees Berkeley, Calif. a greater than go per

cent reduction in
insecticide use
Tomato California about a 50 per cent
reduction in
insecticide use

It would thus seem that integrated control is indeed a
better way to battle the bugs. If this is true, then why hasn’t
there been a swift and sweeping shift to this strategy? Why
is it that in California, for example, integrated control is
practiced in only 10 per cent of the cotton fields, in an even
smaller fraction of the deciduous fruit acreage, and in but a
handful of communities and mosquito-abatement districts?
Why hasn’t it spread rapidly to other areas?

The answer is complex and touches on several aspects of
human nature, including the familiar arrogance, foolishness,
and greed. Among these, greed is paramount. Powerful
forces have a vested interest in the pest-control status quo.
The agri-chemical industry, in particular, is not about to
stand aside while the pest-control baton is ripped from its
hand and, along with it, profitable license to overload the
environment with insecticides. To it, integrated control is
anathema, and it is fighting the curse with all of the political
and media muscle it can muster. Recently in an unprece-
dented power play, the chemical industry rallied a hooting,
stomping mob of sixteen hundred agri-business supporters to
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Sacramento, where, in a lynch-mob atmosphere, it bullied a
California Department of Food and Agriculture (CDF&A)
panel hearing an integrated-pest-management petition sub-
mitted by the Environmental Defense Fund. The industry
was aroused to near hysteria by EDF’s proposal that Cali-
fornia’s licensed pest-control advisers be required to file de-
tailed reports justifying each control recommendation, and
that each report (emergencies excepted) be submitted to
the county agricultural commissioner at least seventy-two
hours before intended control action.

These provisions, of course, constitute a clear threat to the
freewheeling “advisement” tactics of the pesticide salesmen
and to the agri-chemical industry’s product-merchandising
bonanza. In this connection the provisions have national and
international implications. In gathering support for its Sac-
ramento crunch the industry rallied its mob via media
channels, exhorting the chemical salesmen to be on hand to
protect their jobs and telling growers that the EDF petition
was an eco-freak ploy to deprive them of their indispensable
chemicals.

At the hearing, industry produced a string of supportive
legislators who, emulating Joe McCarthy and Spiro Agnew
in their finest hours, rained down a torrent of verbal abuse
on the CDF&A panelists. Needless to say, the terrorized
CDF&A got the message and canceled three other scheduled
hearings on the EDF petition. The agri-chemical industry
won the day, while scientific pest control suffered a distinct
setback.

Another roadblock to integrated control is that formed
by the bloated federal and state pest-control agencies,
which dangle the tantalizing pest-eradication carrot before
the eyes of politicians and the citizenry. Through this device,
these self-serving agencies have gained a hammerlock on
massive amounts of public money (tens of millions of dol-
lars per year at the federal level), much of which would be
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more profitably applied to problem-solving research. In-
stead, the bureaucracies mostly pound their millions down
sterile pest holes in frequently pollutive programs directed
against such things as the boll weevil, fire ant, gypsy moth,
and tussock moth. As was mentioned earlier, the fire-ant
program alone, since its inception, has consumed more than
$150 million in public funds, while the ant continues to
wave its antennae at its “eradicators.” The boll weevil
eradication program also continues to burn up its millions of
dollars, as do the forest pest-control programs such as the
politically inspired $3 million DDT spray program against a
Douglas-fir tussock-moth population that had already virtu-
ally collapsed from natural causes (see Chapter 8).

About the best that can be said for these programs is that
they serve as welfare in the guise of pest control, which per-
haps to some addled minds may seem to have social merit in
a time of economic recession. But even this dubious benefit
is overshadowed by the ecological harm that the programs
engender.

Researchers themselves and their institutions form an-
other obstacle to expanded integrated control. Many, if not
most, pest-control researchers lack ecological sophistication.
They consider their charge to be bug killing and simply do
not understand that pest control is essentially an ecological
matter: insect population management. Instead, with tunnel
vision, they continue to seek simple answers, in which enter-
prise they are supported by their institutions (e.g., the state
agricultural experiment stations and the U. S. Department
of Agriculture), which are under constant pressure to de-
velop quick, stop-gap answers to pest problems. Historically,
this simplistic approach has been repeatedly manifested in
frenetic efforts to exploit innovations: microbial control,
pheromones (cue chemicals), autosterilization, pyrethroids,
hormones (third-generation insecticides). Each innovation
is scized upon as a potential panacea, heavily promoted,
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supported, and researched, but none ever solves the insect
problem. Indeed, they often prove counterproductive by
diverting brains, energy, and funds from integrative re-
search.

The grower, too, is a major impediment to integrated con-
trol. For example, a number of the most powerful grower
associations and crop-producer co-operatives walk in lock
step with such potent proponents of the pest-control status
quo as the pesticide industry, the food processors, and the
pesticide applicators. It is difficult indeed to convince the
grower that the people he has been sleeping with for years
have in reality been ripping him off.

Even the bankers who finance agri-enterprise create a
major roadblock to expanded integrated control. On first im-
pression one would think that the bankers who finance
growers would be interested in efficient crop-protection
practices, to help assure the security of their loans. At least
this is what several leading members of the Association of
Applied Insect Ecologists (California’s independent pest-
control advisers) thought when they arranged a meeting
with several San Francisco Bay Area bankers a few years
ago. The AAIE people hoped in this meeting to expose the
banker specialists in agriculture to the economic advantages
of integrated control and the independent pest-control ad-
viser, and thereby develop a favorable climate for financing
and expanding their own operations. Along with University
of California colleagues Ray F. Smith and Louis Falcon, I
was invited to the meeting to provide technical insights into
the integrated-cont