



































use of chemical pesticides. Science is improving our ability
to identify and quantify these health and environmental
risks, thereby generating a constantly growing body of
hard evidence to back up this public concern.

EPA, under the Federal Insecticide, Fungicide, and
Rodenticide Act and the new Toxic Substances Control
Act of 1976, is firmly committed to reducing the serious
health and environmentai risks created by hazardous
chemical substances.

President Carter’'s Environmental Message said:

"The presence of toxic chemicals in our environment is
one of the grimmest discoveries of the industrial era.
Rather than coping with these hazards after they have
escaped into our environment, our primary objective must
be to prevent them from entering the environment at all.”

IPM is an important component in these goals. it is an
environmentally protective approach to meeting our
needs for food and fiber. it is an approach that emphasizes
the use of natural control factors and de-emphasizes the
rote use of chemical pesticides. It does not mean the elimi-
nation of chemicals from the farmer’s battery of tools to
control pests. It does mean emphasis on using a variety of
tools for pest contro/—not pest eradication.

Some people contend that the IPM revival is simply a
return to past practices that cannot meet today’s needs.
Those who question the current interest in {PM develop-
ment charge that its proponents are rediscovering tech-
niques that many wise farmers have known about for
years, and that farmers do not want to go back to methods
that were overtaken by the development of effective and
economical pesticides.

The present concept of IPM, however, does not mean a
return to the hoe and mule.

As an advanced scientific system, {PM relies on the best
experience of many disciplines to develop modern pest
management strategies that are practical, effective, eco-
nomical, and protective of both public health and the
environment. Classical farming practices such as use of
pest-resistant varieties, crop rotation, irrigation tech-
nigues, and tilling methods certainly are important com-
ponents of IPM. But these techniques must be coupled
with modern strategies possible through sophisticated
scientific, economic, and technical skills.

Foremost among these new strategies is awareness of
the status of each pest problem at a given time. The tem-
poral and localized nature of pest management programs
require a carefully tuned and sensitive approach that uses
knowledge and information about the pest itself, the con-
dition of the host, the prevailing climatic factor, the poten-
tial for biclogical and natural controls, and the proper
timing of chemical application.

While we still have a lot to learn from research, many of
the means necessary to implement |PM strategies are avail-
able and are being used. Others will become accessible in
the near future. But none of this will count if farmers fail to
adopt IPM techniques and instead rely wholly on chemi-
cals as crop “insurance.” Farmers are realistic business
people. They need hard evidence from a credible source
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that IPM will produce adequate pest control and be eco-
nomically feasible. The evidence is there, and it is growing.

The factis, integrated pest management programs,
employing IPM consultants, almost always save growers
more money in insecticide application costs, as opposed
to conventional chemical control, than the cost of their
services.

Large-scale field programs have demonstrated the prac-
tical feasibility of using 1PM on major agricultural crops.
These have demonstrated that there is no reduction in
crop yield or quality, and that greater net profits can be
realized than would have been possible with conventional
pesticide-control programs.

Other, more recent exampiles illustrate that IPM is more
effective, less costly, and less hazardous to people and the
environment than pesticide-based, conventional pest-
control strategies. But IPM development and implemen-
tation continue to move at a snail’s pace. Only a small
percentage of U.S. farmers have adopted modern IPM
technology. For the most part, IPM has been used only in
areas where high levels of insecticide resistance have
developed in insect pests, thereby forcing farmers to seek
alternative solutions to conventional pesticides.

A variety of factors contribute to this slow development
and implementation. Although many researchers have
made significant contributions to IPM, there remains a
widespread lack of understanding and support for multi-
disciplinary iPM research and for companion educational
and demonstration programs. Also, there still are a num-
ber of major crops for which reliable IPM technigues
have not been developed. This work will require more
researchers, educators, and others who really understand
the IPM concept.

Even when an IPM strategy is developed, it is very diffi-
cult to translate its advantages and necessity to farmers
and others, including commercial credit institutions, who
often remain bound to chemical control techniques by
faith and tradition. Many perceive the risk from pest
damage to be much higher than is warranted by actual
circumstances. They continue to use pesticides on a pre-
ventive, often needless schedule as a form of insurance
rather than risk making a wrong decision based on actual
need. This use is fostered by those who traditionally pro-
vide the information that growers use t0 make decisions
on pesticide use.

As a former employee of the Council on Environmental
Quality, | have been interested in IPM since the Council's
1972 report on the subject. At EPA, | am now able to help
implement the concepts and policies recommended in that
report and by CEQ's forthcoming new report on IPM. I am
looking forward to working with CEQ, the U.S. Depart-
ment of Agriculture, the land-grant university system, and
the States in promoting the adoption of integrated pest
management. (]
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IPM —Evolution or Revolution?
Continuved from page 8

it may, for example, be technically correct
but economically catastrophic.” Thus, it
would seem prudent to resist the tempta-
tion to propose or impose seemingly obvious
and appealing simplistic solutions to com-
plex pest problems based upon appeal
alone. It also seems obvious that govern-
ment agencies should not be pushed down
the primrose path or lead the public to
believe that adequate crop protection by
farmers can be achieved without the con-
tinued use of contemporary pesticides, at
least until alternate methods are fully
developed and tested in the ultimate
laboratory —the farmer’s fields.

The matter of insects developing resis-
tance to pesticides has been advanced as
a reason for moving in other directions to
achieve pest control. Lest there be some
misunderstanding, it is a biological fact of
life that any population, plant or animal,
tends to develop resistant characteristics
to accommodate the conditions present
in its environment, whether man-made or
natural. Given the vast poo! of genetic
material in any single insect population,
such resistance occurs in just a matter of
time.

Scientifically, it is conceivable that the
development of resistance to naturally
occurring forces would equal or even exceed
that which has been experienced with cer-
tain man-made pesticides. This is well
understood within the scientific community.
But, perhaps the public has been inadver-
tently misied into believing otherwise. it
would seem appropriate to make this and
other information known so that the level
of expectation might not rise higher than
it should be.

What has many in the agricultural com-
munity and in the agricultural chemicals
industry concerned is that a state of the
art is presumed for IPM that does not yet
exist. Nonetheless, there are signs that it
may be precipitously imposed on agricul-
ture by impatient agency personnel within
the government.

Such concern does not stem from idle
speculation. Assistant Administrator
Jellinek is on record to the effect that EPA
will try to use {PM as an alternative to can-
cellation proceedings against pesticides,
feeling that it represents a positive, pro-
mising direction in agriculture and pest
control. To make the ‘promising program
grow,” he suggested use of incentives and
disincentives, saying that IPM crop insurance
was an incentive and pesticide cancellation
if IPM was not used was a disincentive.

Responding to such a concept, con-
ferees of the Annual Conference on Cotton
insect Research and Control recently
considered a working draft prepared by
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EPA analysts entitled “National Strategy
for Integrated Pest Management.”

They have objected to the use of

IPM as a regulatory mechanism, and
pointed out that it is not in accord with the
intent of the 1977 Food and Agriculture
Act (P.L. 95-113) which states: “The Secre-
tary of Agriculture shall-coordinate all
agricultural research, extension and teach-
ing activity conducted by the Department
of Agriculture, and to the maximum extent
possible, by other agencies of the Executive
branch of the United States Government.”
They said further that integrated insect
management systems have not been refined
to the extent that permit the concept or
practices to be included in Federal regula-
tory programs nor has technology on de-
livery systems for {PM systems been
developed to the point that enables the
development of a national information
system on [PM.

Use of the word “integrated” was initially
inserted for scientific entomological
interests, but seems to have taken on an
unfortunate and potentially dangerous
interpretation. Obviously, it has been con-
strued by some in the government and
public interest groups to mean that there
is on hand a “grand scheme” of pest sup-
pression that can be applied universally
across agriculture. Dr. J. M. Good, Director
of Pest Management Programs for the
Federal Extension Service, offers further
perspective contained in a November,
1977 memo to Mr. Jellinek on IPM imple-
mentation. He wrote, “i{ am assuming that
you are thinking of IPM as we do in USDA,
and not merely pesticide management or as
a regulatory tool. There also are differences
between education and voluntary accept-
ance with those of persuasion and
regulation.

"Some points to consider are:

1.1PM, and even monitoring techniques, is
not developed for many crop and pest
situations.

2. Monitoring and data keeping costs may
be prohibitive for some pests.

3. There will not be enough qualified ex-
perts to make such regulatory decisions
in the foreseeable future.

4. For many years it would not be feasible
to use this approach for entire crop areas
on more than one or two pest situations
per year in most States.”

It is unfortunate that some who are in-
volved in the political jockeying to advance
the cause of iIPM have at times lowered
the discussion to attacks on the integrity
of those who do not share their views. This
has led to the suggestion that industry
scientists and fieldmen are lacking in inte-
grity and allegiance to scientific principles

because they work for an industry which
sells pest control products. In my opinion,
based upon intimate contact with workers in
industry, government, and institutions

of higher learning, the charge is faliacious
and must be viewed as a political ploy.

What really bothers me is that such
tactics neither contribute to the necessary
cooperation which is needed among all
agricultural researchers nor does it advance
the level of understanding of the scientific
method among members of the general
public.

Fact of the matter is that all researchers
deal in a product; for some it is the data
developed and published through govern-
ment or university programs; in industry
the research sometimes leads to a specific
pest control product. These products are
judged by the farmer customer on merit
alone —results he achieves in pest control.

No company or its salesmen could stay in
business by giving bad advice. Thus, most
salesmen are highly trained and know-
ledgeable in agricultural production and the
use of products which the pesticide industry
has developed.

Industry relies upon sale of commercial
products to meet its payroll and other
financial obligations; university and govern-
ment research gets public funding, grants,
and contracts. Both systems contribute
greatly to American agriculture and to
society, and, hopefully, all workers receive
regular paychecks. Neither group is de-
serving of the “black hat” categorization.
The best effort and cooperation from both
will add knowledge from which sound
judgments will be made.

One of the basic strengths of American
agriculture has evolved from its foundation
on science, both basic and applied, coupled
with a perhaps imprecise, but nonetheless
effective problem-solving technique in-
volving wide-ranging disciplines within the
scientific community. Once a problem has
been identified each works in his own way
to add to the body of knowledge and ulti-
mate solution. There may be and oftenis a
difference of opinion among scientists, but
scientific controversy is but another step
in the search for truth.

Most of the difficulties arise when science,

which in a true sense faces no time con-
straints, interfaces with the political struc-
ture for which time and speed are of the
essence. Science moves to0o slowly for the
political structure, and the political structure
moves too fast to absorb much of the avail-
able scientific data.

When the term “integrated” was added to
pest management in the early 1970's | was
dismayed to learn that one of the pro-
ponents in the USDA had stated that In-
dustry can be expected to oppose it. Why
should industry be expected to oppose
something it had been involved in for so
many years? The answer was not forth-
coming. As a matter of record and policy
“NACA endorses and urges support of
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programs which have as their ultimate
objective the achievement of pest suppres-
sion based on sound ecological principles
which integrate chemical, biological, and
cultural methods into a practical program,
where necessary and when possible.”

In my view there should be common
agreement about the desirability of en-
couraging the development of pest sup-
pression techniques based on sound ecologi-
cal principles. By any measurement it would
seem imprudent to place any great reliance
upon an unproven or theoretical system
without adequate testing which showed
dependable results. And since | know farm-
ers as prudent managers | would be surprised
if they accepted {PM at face value. There is

venient term that embraces the use of just
any combination of measures for controll-
ing the pests on a crop—even the isolated
use of two or more different pesticides,
without analysis of their need or considera-

tion of other possible tactics beforehand. The

term, however, means something distinctly
different from this. It has evolved from the
earlier used term “integrated control”

which in general has meant the augmenta-
tive integration of a combination of tactics
(e.g., cultural, biological, pesticidal, behavior
modifying, crop resistance techniques) used
in an ecological context and supportive,
wherever possible, of existing natural con-
trols to maintain pest populations at non-
economic densities.

too much at stake. By the same token, | would  The above described project and related

also be surprised if a government program
was needed to lead them to a practice which
helped them do a better job of producing
our food supply. The ultimate test of any
new idea or combination of new and old
techniques must pass one critical test—

its applicability to the special needs found

in the farmer’s fields. For, in the final analy-
sis, it is these results that count. [

The Future of Integrated Pest
Management
Conunved from page 9

All these circumstances have called for
devising a new approach from that of simply
applying a pesticide at each instance of a
pest occurrence. A national IPM project
opening up such new frontiers was sought
by the International Biological Program (IBP)
in 1969-70, and in 1972 it was supported
by NSF, EPA, and in various ways by
USDA and 18 universities. | have had the
lead responsibility of organizing, developing
and coordinating this effort since its origin.
This project is an example of what might
be done on a much broader scale. The prac-
tical gains already achieved suggest the
potential of such programs and the justifi-
cation for re-aligning policies, funding pro-
cedures, and laws and regulations in order
to make integrated pest management a
broadly-based reality. it has engaged some
250 scientists for the past six years. A
unifying force has been the gradual shift-
ing of the program toward concentration
on the crops themselves and on systems
analysis, rather than on the insect pests
specifically. The systems chosen for this
effort were alfalfa, cotton, soybean, citrus,
pome and stone fruits and pine forests.

Just what do we mean by “integrated pest
management (IPM}?” The term is becoming
almost a household word. The trouble is
that everyone seems to have a different idea
of what it means. Some consider it a con-
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research have recently made major advances
in the degree of sophistication in establish-
ing the real need to take any action and in
determining what actions are best. This in-
volves a more profound determination of
the various factors in the growth of the
crop, as well as those affecting the destruc-
tive potential of the pests. Thus, currently:
“integrated pest management’ embraces

an analysis of the production system as
specifically related to pest impact, and the
spectfic physical, biological, and cultural
factors and their interactions that bear upon
that impact. and the combining of all
appropriate measures to optimize the bene-
fits of pest control in the broadest sense.

Before a pest control system can claim
to fill this ideal definition, much more needs
to be learned about the growth of our crops,
the pests themselves, and the measures
that might best be used to control them. This
is what the new technology is all about.

The project particularly emphasized eco-
nomic injury, and the real need to use
insecticides. While the weather cannot be
manipulated directly, we can intensify its
harmful effects on the pests and lessen
those on the natural enemies, or to favor
host plant resistance, by various cultural
or management practices. The other two
major natural control factors, plant resis-
tance and natural enemies, have been taken
as the cornerstone of the effort. In addition,
efforts have been intensified to find better
ways of using chemical pesticides —pri-
marily by using non-selective ones in eco-
logically selective ways.

1 would like to give briefly a few highlights
of what the program has accomplished in a
practical sense.

For apples in affected States there has
been an approximate 20-50% or more re-
duction in use of insecticides and acaricides,
in Washington, only slightly due to the
effects of this project, but in Michigan and
Pennsylvania as a major consequence of it.

For soybean, a management system
tested for soybean insect controlin North
Carolina required a single treatment on
only 20% of the acreage but no treatments
otherwise, whereas adjacent farms averaged

one treatment per field. The pest manage-
ment system devised by the soybean proj-
ect is being widely used in Louisiana and
other States and is credited with preventing
escalating insecticide use for soybean insect
control. The project is credited with saving
the soybean industry from the same
catastrophic situation pest control in cotton
was in a few years ago.

In alfalfa, a simplified management sys-
tem for alfalfa weevil control, wherein bio-
logical control factors and chemical control
are integrated, has been tested in lllinois,
in which growers cooperated fully and made
their treatments only as recommended by
program advisers.

In citrus, evidence suggests that high
quality fruit can be produced using insecti-
cides only minimally, in some seasons or
areas none at all. An effective system is
ready for adoption on some 76,000 acres
of oranges in Southern California. In Florida,
the introduction of the parasite Aphytis
fingnanensis for control of snow scale alone
is saving the citrus industry some 8to 10
million dollars annually, in the amount of
insecticides required, thereby imposing no
disruption of the existing integrated control
system used there, and reducing the ad-
verse environmental and health effects
correspondingly.

For cotton in Arkansas, in a region of over
100 sq. miles, a pest management system
based on a prediction model for Heliothis
was adopted in 1976 and 1977 by essen-
tially all growers in the area. An average of
only two chemical treatments in 1976 and
one in 1977 were used.

A most exciting event has been the de-
velopment in Texas of short-season, dwarf
types of determinate fruiting cottons and
the development of IPM “packages” for
insect pest control on these cottons. The
system offers promise in greatly reducing
insecticide use, alleviating secondary pest
outbreaks, use of less water, less fossil
fuel and labor, and less growing time, with
the latter point suggesting that some extra
crop per year might be grown on the same
land and the former that the crop can be
grown more cheaply, more profitably, and
with less risk, while conserving water and
fossil fuels. Tests indicate that some of these
cottons grown under more narrow spacing
produce even higher yields than conven-
tional varieties and spacing.

For pine forests, a much improved under-
standing of forest stand dynamics, bark
beetle behavior, conditions favoring out-
breaks and both economic and recreational
impact of bark beetle outbreaks have been
gained. These findings suggest better possi-
bilities for managing bark beetles, through
silvicultural and/or use of behavior modify-
ing chemicals (pheromones).

Development of a project in IPM requires
the coordinated effort of scientists from
many disciplines, such as agronomy, plant

Continued on page 38

37



The Future of Integrated Pest

Management
Conunued from page 37

physiology, entomology, nematology,
plant pathology. weed science, mathemat-
ics, ecology, engineering, and computer
science, simply to examine the various
interacting factors in a crop system. The
general analytical methods used in assess-
ing such complex problems and reaching
a solution are referred to as “systems
analysis”,

It is in this coordinative, integrative area
that much of our research has failed to meet
the full requirements of IPM. This is not to
say that our past research has been un-
productive. Indeed, IPM requires two major
categories of research: (1) that on direct
control tactics and (2) that on supportive
tactics. The first refers to direct methods of
controlling the pests (e.g. chemicals, bio-
logical controf, cultural methods, resistant
varieties etc.), and the second refers to
methods which do not control a pest but
which furnish the scientific understanding
of the problem so that the various possible
tactics may be employed optimally.

What has been lacking is the organiza-
tion and research needed to develop a
comprehensive understanding of the whole
system as a unit and 1o put together optimal
solutions for growing the crop (or live-
stock) and protecting it from all the pests.
Our traditional systems of using creative
scientific individualism, conducted separa-
tely. hasindeed led the world in develop-
ment of various solutions for specific pests.
There can be no lessening of this emphasis
because these fundamental individualist
efforts are absolutely necessary to give us
specific methods to control specific pests,
because no amount of greater understand-
ing and insight, or systems analysis ever
controlied any pest. These basic experi-
mental studies, pest by pest and crop by
crop, will furnish the nuts and bolts needed
in the analysis of the systems and synthesis
of holistic solutions.

We can hardly be faulted that we have
not already done all this {it is an entirely
new frontier); we can be faulted if we do not
rise to the challenge now made so evident.
So we may objectively ask just what are
the problems that prevent faster develop-
ment and implementation of IPM? These
can be reduced to a few major ones:

1. The first problem is that advice and
pest control chemicals are being sold by the
same entity. So long as sale of pesticides
and sale of advice concerning the need to
use them are vested in the same entity—
the pesticide company—there will not be a
bona fide, large scale implementation of a
rational, scientifically based pest control
technology. So long as earnings are based
on the quantity of pesticides an advisor
sells rather than the quality of his advice, the
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emphasis will be on overselling of insecti-
cides, [See e.q. Glass, E. H. coord. 1975.
Integrated pest management: rationale,
potential, needs, and implementation.
Entomol. Soc. Amer. Sp. Publ. 75-2.

141 pp.]

2. The second problem rests on the fact
that we know far too little about the dynamic
aspects of economic thresholds for most of
our major pests, even as single-pest species,
and we are even more ill-informed about the
combined treatment thresholds where
several pests attack the crop concurrently.

3. We need to know far more about how
we can encourage and foster better bio-
logical control.

4. Considerable successful research has
been conducted to develop crop varieties
having resistance to plant disease patho-
gens and to an extent against insects. The
possibilities in both areas offer major
possibilities, and research to find varieties
capable of countering the adverse effects
of weeds has been essentially nonexistent.
5. We know far too little about the selective
possibilities for the various pesticides
that may be used to control certain pests in
a way so as to protect or to foster natural
enemy or antagonist action. We know
too little about how we may use the broad
spectrum materials in selective ways.

6. We do not yet have adequately effi-
cient, yet cheap, methods for assessing
natural enemy action, and more significantly
the populations of the pests and their ex-
pected damage. Monitoring systems must
be improved and yet boiled down to their
very lowest requirement.

7. There is currently a shortage of
specialists concentrating on practical
integrated pest management research, and
also a shortage of practitioners adequately
trained to use the techniques that are being
developed.

We are on the verge of transforming
insect control from a system of science
and half guesses to one based primarily
on facts, in which the promotion of insecti-
cides will no longer be a decisive deter-
minant of what is to be done. In doing so
we are also entering the era when not only
insect control but all pest control, and in-
deed crop production itself, will be more
scientifically based. Priorities will be deter-
mined through an arderly process of farm
decision making, based on actual results
from monitoring the fields for the condi-
tions that affect crop growth and yield.

A corps of highly trained professionals
will be needed to monitor the major fea-
tures required. A weather network designed
and computerized to satisfy the needs for
modeling events throughout the Nation is
needed. We have seen how such a network
is effectively used in insect pest manage-
ment in Michigan. We have seen how a
telecommunication network, tied into a
data bank of pest incidence, crop conditions,

and pest control tactics can be used to
update our traditional extension service.

Without such updating, the extension ser-
vice could not begin to cope with future
needs. Private consultants, too, will be able
to utilize the new pest control guidelines
and obtain their own practical monitoring
data to put into mini-computers, which will
utilize formulae for optimizing decisions on
pest control.

Substantial practical benefits have been
gained, and others could be gained, without
using systems analysis and modeling. Other
gains have been made and can only be
made by use of systems analysis. The sys-
tems approach, is, in fact, aimost synony-
mous with the first dictum of IPM, “consider
the (whole) ecosystem”, We feel that the
tools of systems analysis offer us a path by
which we can establish the re-
search needs, explore the biological, physi-
cal, economic, and social problems that are
suggested, and then assess the results as
components of a single interlocked system.
Needed are facts and more facts, rather
than “educated guesses”. it is by develop-
ing an understanding in depth that we can
confidently settie on the main criteria,
neglecting endless details, and simplify
the monitoring and delivery systems, as
must be done, if we are to establish realis-
tic, implementable IPM programs on a
crop-wide national scale.

Finally, l would point to two major
factors that have hindered development
and achievement of improved pest control.
The first is that the chemical industry has
for too long dominated the pest control
scene, and this has resulted in an almost
complete departure from some of the older,
more ecologically based methods of pest
control. A virtual army of pesticide sales-
men have in some parts of the country
practically replaced the traditional depend-
ence of the farmer on his university for
advice. There must be some way that this
can be corrected. We should put a force of
independent professional biologist-agri-
culturists in the field to do the necessary
monitoring and assessment of the need for
treatment and to ascertain what measures,
if any, are best.

Secondly, the method of funding and
managing research programs to develop
improved pest control, i.e., IPM, must allow
for some changes. Existing routes of
funding through small individual research
grants on small pieces of basic or applied
research, or through the USDA have been
inadequate. At present, most of the manage-
ment of pest control research is automati-
cally subject to the cross-currents, opposing
viewpoints, and yes, parochialisms or special
backgrounds, of the administrators at
different levels in the several universities
and the Federal Government usually in-
volved in such “coordinated” programs as
now exist. A program of appropriate scope
and technical depth, centered on use of
systems science and modeling, as a means
of setting research priorities, guiding re-
search, evaluating results, and optimizing
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economic and social benefits to the farmer
and society requires a strong centralized
management largely independent of
domination by these administrators, and
lacking the dilution of dollars as they are
filtered down to various individual scientists.
The large IPM program | have coordinated
became possible because government
reatized the need for such a centrafly
managed and block-funded effort. The pro-
gram that various participants have de-
scribed attests to the success that can be
had when such programs are solidly
established and strongly supported.

But we have just begun! We need to
establish more solidly the insect control
programs we envisage for the six crops we
have worked with, and develop similar
programs for all our crops, and to look at
the livestock pest and urban situations. But
we need first to bring in the other k/nds
of pests—plant pathogens, nematodes, and
weeds {which we have not done), and the
whole gamut of crop and livestock pro-
duction.

A farming operation is a complex sys-
tem. By using systems science we can
serve the farmer better than we have. The
farmér deserves more than he has gotten
in the past and more than the most
dedicated individual scientists or pesti-
cides salesmen can give him. He needs 1o
have his (her) whole farm operation looked
at as a unit, the options organized, and the
consequences detailed for him. Moreover,
if the family farmer is going to be able to
meet the competition from the ever-in-
creasing corporation operation, he will
need the clear insight and predictive poten-
tial for cost/benefit analysis and decision-
making that systems science and accurate,
detailed information afford. O

Bees
Continued from page 15

hobbyists, and the rest are part or fuli-
time professional beekeepers.

All told, their bees produce about $100
million worth of honey annually and around
$3.4 million worth of beeswax used in
cosmetics, medical ointments, candles, and
other products.

But bees fulfill a much more important
function. While making their rounds of
various plants in search of nectar, they
pollinate billions of dollars worth of food
crops each year—about a third of all the
food that shows up at the dinner table. They
also pollinate untold numbers of trees,
shrubs, and flowers, including everything
from wildflowers to the vegetation used in
protecting watersheds. By serving as a link
in the reproduction of such plant life, the
bee is a vital and even indispensable part of
the web of life.
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Pollination is the transfer of polien from
stamens to ovules in plants, resulting in
fertilization and seed formation. Cross-
pollination between two plants, often made
possible by insect carriers such as bees,
has genetic advantages since this produces
more varied progeny with a better chance ot
survival than self-poltination within a single
plant. Entomologists point out that many
bee-pollinated plants are unable to repro-
duce themselves in areas where certain
kinds of bees are not present.

Honeybees kept by professional bee-
keepers are often rented out to farmers for
pollination purposes. Without the domesti-
cation of honeybees by professionals,
many foods could not be produced on a
large scale. These include production of
cherries, avocados, tangerines, apricots,
almonds, apples. several vegetables, and
seeds for forage crops such as clover and
alfalfa.

Yet every year pesticides destroy an
estimated 10 percent of the Nation’s honey-
bee hives and substantially reduce the
populations of another 30 percent. The
U.S. Department of Agriculture became
worried about the problem of bee mortality
a decade ago and launched an indemnifica-
tion program to help beekeepers recover
from losses incurred by pesticides. As of
this writing USDA has paid out approxi-
mately $23.5 million to reimburse apiarists
for damage to their bee colonies since 1967.
However, bee industry specialists believe
that less than a fourth of the losses are being
indemnified. They estimate that actual
losses are totalling at least $12 million a
year or 400,000 hives.

Commenting on the lack of communica-
tion between farmers and bee keepers, Roy
Barker of the U.S. Department of Agricul-
ture’s Bee Research Laboratory in Tucson,
Arizona, complains: “There are very few
areas where beekeepers and pesticide
applicators are seeing each other. Mostly
they see each other in court.”

The other side of the picture, of course,
is that growers often complain of lack of
understanding and cooperation by bee-
keepers when pesticides are being used in
fields where bees are not needed for
pollination.

“We have programs in many states to
notify beekeepers when spraying is sched-
uled,” explains one food industry represen-
tative. “But it's difficult at times to get the
apiarists to cooperate when we suggest they
cover the hives or remove them from nearby
fields. For example, the bees will move into
sweet corn fields where we are spraying for
corn earworm or borer control, and they
are killed. Bees are not needed for pollena-
tion in corn or other grain crops. ltis not
helpful when the beekeepers simply tell us,
‘If you kill my bees, you’'ll be sued.””

To bring together various organizations
concerned with the problem, the Environ-
mental Protection Agency sponsored a
conference in Movember, 1977 in Washing-

ton, D.C. with William C. Holmberg, Direc-
tor. Operations Division, Office of Pesticide
Programs, as program chairman.

Attendees included representatives from
Federal and State agriculture departments,
universities, pesticide manufacturers, and
the bee industry.

One of the special problems for bee-
keepers is a relatively recent development
called microencapsulated pesticides. With
the banning of DDT, chemical companies
have been turning to highly toxic organo-
phosphate insecticides. Although they
degrade rapidly and therefore do not pre-
sent a long term danger to the environment,
repeated applications are necessary to
protect crops effectively. However, such
repetition is costly and time-consuming,
and manufacturers are slowing down the
degrading process by enclosing fine drop-
lets of liquid pesticide in tiny polymer
spheres. This microencapsulation permits
the active chemical to be made as a powder
with individual grains only 30 to 50 microns
wide. {A micron is one thousandth of a
millimeter or 000039 of an inch long.)

Microencapsulation permits the pesticide
to be applied as a water-based spray with
ordinary equipment.

The problem is that the tiny capsules are
picked up by bees and carried back to their
hives before the insecticide is released. The
result: Other bees including hive workers
and brood are poisoned. Where most
pesticides kill only bees working in a field,
this type is hazardous to the entire bee
colony. Studies at the University of Oregon
and Washington State University entomo-
logy departments suggest that extensive
bee losses have been caused by misapplica-
tion of Penncap—M, a microencapsulated
insecticide patented by Pennwalt Corpora-
tion of Philadelphia. The company, in an
effort to help solve the problem, underwrote
the cost of last November’'s meeting in
Washington.

Among other views aired at the Washing-
ton conference were the following:

« A principal point of contact within the
Federal Government is needed to represent
the interests of beekeepers, coordinate bee
research efforts, and improve communica-
tion between beekeepers and growers.

« Training of growers and spray applicators
should focus to some degree on bee pro-
tection measures.

« Label precautions must be improved as
well as State enforcement of pesticide
regulations.

» More grant resources for bee research
should be identified and utilized.

» A public relations effort is needed by bee-
keepers to explain their problems to the
public and the significance of bee losses to
food production. O
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