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Experience with many pests-in-
sects, weeds, microorganisms, rodents, 
and others-affecting a wide variety 
of resources has shown that no single 
arbitrary suppressive method will al-
ways give permanent control. The ev-
olution of genetic strains of pests that 
cannot be controlled effectively with 
pesticides has dramatized this point 
(see bar graph). However, continued 
use of a single alternative method also 
may produce unexpected and unde-
sirable consequences. The practice of 
plowing and cultivating, for example, 
may completely eliminate a perennial 
weed from a field, but an annual weed 
may invade the field and pose even 
more of a pioblem than did the target 
weed that was eliminated. The use of 

va-disease-resistant cultivars (plant 
iieties produced only under , ultiva-
tion) may eventually give rise to new 
strains of disease organisms capable of 
overcoming such resistance. Pest or-
ganisms are remarkably adaptive; the 
intense selection pressures imposed by 
human -nanipulatien of their envi-
ronments accelerptz. the evolution of 
new strains that adapt to and override 
control methods. 

Experience has also shown that the 
development of effective, long-term 
solutions for pest problems requires an 

reac-understanding of the actions, 
tions, and interactions of the compo-
nents of the crop or other ecosystem to 
be protected. Change to a new variety, 

rotation to another crop, change in 
fertilizer, modified row-spacing or ir-
rigation schemes, and change in pes-
ticide use patterns may cause a rather 
drastic shift in the status of pest species 

ma-in a given agroecosystem. The 
nipulations may reduce the numbers of 
a damaging pest, but they may also 
permit establishment of new damaging 
pest hierarchies. Even subtle manipu-
lations affect the ecosystem. Only by 
studying these relationships can the 
pest control specialist devise ways to 
avoid ecological disruption and ma-i-
mize the effectiveness of natural and 
artificial controls. 

Also, experience has emphasized the 
need for harmonizing all the control 
practices for all the pests affecting a 
given resource into one cohesive sys-
tem. A given crop, -for example, is 
rarely confronted with a single pest 
problem, but rather with a complex of 

pest problems: different kinds of in-
sects, mites, disease-causing organ-
isms, weeds, and sometimes rodents, 
slugs, and other pests. Measures to 
control one pest may create or intensify 
other pest problems, which may also be 
exacerbated by extremes in weather. 
it is obvious, then, that pest control 

should not evolverecommendations 
independently for insects, weeds, ne-
matodes, diseases, or other pests, nor 
can optimal control strategies be de-
veloped without considering the 
cropping system or other resource as a 
whole. 

Finally, experience has shown that 
to provide effective long-term results, 
a pest control scheme must be integral,. 
to and compatible with the overall' 
management and economics of the 
farm, forest, or other resource for 
which it was developed. Because pest 

eco­
con­problems, control technologies, 

nomics, and human values are 
tinually changing, the pest control 
system must be flexible and offer a 
variety of options. 

The need for comprehensive, ecol­
ogically oriented, multipest manage­
ment systems has given rise to an ap­
proach known as "integrated pest 
management" (IPM). Although 
originally articulated by entomologists 
as an integrated control approach for 
insects (1), integrated pest manage­
ment is applicable to all classes of 
pests, and all pest control disciplines 
are sharing in its development and 
implementation. OTA, Bottrell, Huf­
faker, BioScience, Flint and van den 
Bosch, and IOBC are suggested for 
comprehensive discussions of recent 
developments in IPM (2-7). 

IPM techniques 
Integrated pest management uses a 

systems approach to reduce pest 
damage to tolerable levels through a 
variety of techniques, including natu­
ral predators, pathogens, parasites, 
genetically resistant hosts, environ­
mental modifications, and, when nec­
essary and appropriate, chemical pes­
ticides. Generally, IPM programs first 
use nonchemical defenses against pests 
before altering the environment with 
chemical pesticides. After the ecology 
of the pests is known and the cost ef­
fectiveness and environmental suit­
ability of the control measures have 
been determined, the IPM techniques 
are harmonized in an organized way. 

Because development of a specific 
integrated pest management program 
depends on the pest complex, the re­
source to be protected, economic val­
ues, and the availability of personnel, 

Reprinted from ENVIRONMENTAL SCIENCE &TECHNOLOGY, Vol. 16, Page 282A, May 1982 

Copyright 0 1982 by the American Chemical Society and reprinted by permission of the copyright owner 



The number of species of Insect, mita, and tick pests resistant tochemical pesticides 
has increased almost exponentially in the last 30 years 
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Source: Geowghiou(20). 

Significant groups of pests have 
evolved with genetic resistance to 
pesticides. The most serious problems 
of resistance have been encountered 
in the control of arthropods (insects, 
mites, and ticks). Resistance In these 
organisms has a 70-year .;,tory, but its 
greatest increase and .(ongest im-
pacts have occurred in the last 30 
years following the extensive use of 
synthetic organic pesticides. World-
wide, in 1980, 432 species of insects, 
mites, and ticks were known to have 
developed strains resistant to one or 
more chemical pesticides (20). The 
increase in resistance among these 
pests has been almost exponential in 
recent decades. Of the resistant ar-

it is difficult to establish absolute 
guidelines. However, certain general 
guidelines were developed by Bottrell 
to apply to the management of most 
pest situations (3) (see box). 

Many of the control techniques 
suitable for integrated pest manage-
ment have been kiiown for decades, 
Some of the most effective nonchemi-
cal techniques (for example, biological 
control, pest-resistant crop varieties, 
tillage, crop rotation) were used widely 
before World War I I but were deem-
phasized, par,!icularly by entomologists 
and weed scientists, as effective 
chemicals became available after the 
war. Recent problems such as the de-
velopment of pest-resistant species and 
the increased cost of pesticides have 
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thropods on record, 261 are crop pests 
(including forest and stored product, 
pests), and 171 are pests affecting 
human beings and livestock (mosqui-
toes, flies, lice, fleas, ticks). The re-
sistant group includes some of the 
most serious arthropod pests in the 
world. Programs for the cont,al of 
malaria are being seriously jeopar-
dized in some regions because the 
malaria-transmitting mosquitoes can 
no longer be controlled with previously 
effective insecticides. The develop-
ment of resistance in certain agricul-
tural insect pests has crippled eco-
nomical crop production. About 75% 
of California's most damaging crop 
insect and mile pests have developed 

aroused new interest ip the prewar 
control techniques. Promising new 
alternatives to chemical pesticides, 
including insect attractant chemicals, 
weed and insect disease agents, and 
insect growth regulators (hormones), 
are being developed; some are already 
being used on a small scale (2-4, 6). 

The interdisciplinary requirement 
Integration of these techniques into 

cohesive IPM schemes that provide 
long-term benefits requires the col-
laborative efforts of weed scientists, 
plant pathologists, entomologists, 
other pest control specialists, ecolo-
gists, agronomists, economists, so-
ciologists, and system scientists. A 
variety of disciplines is usually rc. 
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genetic resistance to at least one 
pesticide, and some are resistant to 
two or more pesticides (21). 

The most Important problems of
 
genetic resistance have been en­
countered in the control of arthropods.
 
However, about 50 species of plant
 
pathogens, five species of weeds, and
 
two species of nema.odes were
 
known to have developed strains re­
sistant to chemical pesticides in 1980
 
(20). Scattered populations of rats
 
have developed high levels of resis­
tance to some rodenticides. Resis­
tance to anticoagulants (poisons that
 
cause internal bleeding) in the Norway
 
rat has created a serious problem in
 
soi% U.S. cities (22). 

quired to collect the information, for­
mulate the IPM strategy, execute the 
strategy, and evaluate the results. To 
be effective, the interdisciplinary team 
members must cooperate in a mode 
true to the "systems approach." They 
must integrate their activities com­
pletely from the time the initial re­
search is performed through imple­
mentation and evaluation of the IPM 
strategy. Otherwise, they may com­
plete their work only to find that the 
fragmented results obtained from the 
various components cannot be fitted 
together as a meaningful "whole." 
This horrendous outcome may be 
minimized by using systems scientists 
v',rsed in the principles and applica­
tions of IPM. 
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Guidelines for the development of a specific IPM program (3) 

One, integrated pest management 
rejects the notion that the presence of 
a pest necessarily jusiifies control. 
Therefore, for each of the reputedly 
injurious organisms, information is 
obtained on the population level that 
determines its "real" pest status, re-
ferred to as the "economic threshold"; 
this is defined as the density of a pest 
population below which the cost of 
applying control measures exceeds 
the losses caused by the pest. Eco-

FIGURE 1 

nomic threshold values should be 
based on assessments of the potential 
for pest damage and the ecological, 
sociological, and economic costs 
created by control measures (Figure 
1). Pest damage potential is extremely 
complex to evaluate; it depends on the 
crop variety, soil type, fertilizer use 
and timing, and plant density, among 
other things. 

Two, management schemes are 
devised for lowering the average 

Many interacting variables determine the economic 
threshold for a plant disease 

SBurm: Mofied from AMpl(23). 

Computer models are useful for 
unifying and guiding research, and 
giving a clearer understanding of' the 
various interactions in a pest's life 
system and ecosystem. The apparent 
utility of the models isthat they can be 
employed, for example, to map out 
pathways for manipulating a crop (use 
of a particular combination of plant 
varieties, fertilizer, planting schedule, 
crop rotation, etc.) to achieve optimal 
pest management (4). 

Status of IPM 
Farmers are becoming more inter-

ested in using the IPM approach, as 
evidenced by a recent upsurge in the 
U.S. crop acreage being regularly 
monitored and by tht recent increase 
in the number of private pest man-
agement consultants in agriculture, 
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Many states now have alarge cadre of 
college-trained private crop consul-
tants. They offer awide variety of farm 
services, including soil analysis, fer-
tilizer recommendations, crop variety 
selection, and advice on pe:a infesta-
tion, pesticide appiication, and alter-
native methods. 

Favorable experience with IPM in 
Texas has led io the formation of a 
statewide, noiprofit farmer-adminis-
tered organization, the Texas Pest 
Management Association, to promote
increased use of IPM systems on cot-
ton and other crops. Most cotton 
farmers in Texas now practice some 
form of IPM. This isdemonstrated by 
the fact that insecticide use on Texas 
cotton-historically the largest con-
sumer of inse'cticides of any crop-was 
reduced from 19.3 million pounds in 

densities of those pests that recur 
regularly at population densities ex­
ceeding economic threshold levels; 
these are known as "key" pests, and 
they are the focal point for IPM pro­
grams. Key pests are not to be con­
fused with pests of secondary impor­
tance that attain injurious levels at less 
frequent intervals, sometimes only 
when provoked by human disturbances 
such as pesticide use. 

A key pest will vary in severity from 
year to year, but its average density, 
known as the "equilibrium position," 
usually exceeds its economic thresh­
old. Integrated pest management ef­
forts manipulate the environment in 
order to reduce a pest's equilibrium 
position to a 'evel below the economic 
threshold (Figure 2). This reduction 
may be accomplished using three 
primary management components, 
alone or in combination: 

* deliberate introduction and es­
tablishmant of natural enimies (para­
sites, predators, pathogens) in areas 
where they did not previously occur 

* use of pest-resistant or pest-free 
varieties of seed, crop plants, orna­
mental plants, orchard trees, forest 
trees, or livestock 

* modification of the pest's envi­
ronment to increase the effectiveness 
of the pest's biological control agpnts, 
to destroy its breeding, feeding, or 
shelter habitat, or otherwise render it 
harmless. 

Three, during emergency situations, 
remedial measures that cause mini­
mum ecological disruption are em­
ployed. The best combination of the 

1964 to 2.3 million in 1976 (2). In 
California, the state legislature de­
creed by law that IPM must be em­
ployed "wherever feasible." 

Since 1971 the Cooperative Exten­
sion Service has been demonstrating 
on a large number of farms the ad­
vantages of integrated pest manage­
ment for a wide variety of field crops 
and livestock operations. For nearly 
every crop included in the demon­
strations, pesticide use has dropped 
significantly without asacrifice inyield 
or quality and with increased profit to 
the farmer. The demonstrations in 
cattle feedlots have shown a reduction 
inthe use of chemical pesticides and an 
increase in the daily weight gain and 
feed efficiency of the animals. Equally 
encouraging results have been 
achieved by IPM programs directed 
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FIGURE 2 
IPUM my bcoordinated 
1PM may be used to lower the equilibrium position of a 
pest below the economic threshold value 
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three primary IPM components-nat-
ural enemies, resistant varieties, and 
environmental modification-may 
eliminate the need for further action 
against key pests except under un-
usual circumstances. However, when 
the key pests have flared up or the 
secondary pests are out of control, 
pesticides may be the only recourse. 
Selection of the pesticide, dosage,, -d 
treatment time are carefully coordt-
nated to minimize the hazards to non-
target organisms, the environment 

sur-within the target area, and the 
rounding ecosystems. The use of in-
sect-attractant chemicals, weed and 
insect disease agents, and insect 
parasites and predators have shown 
promise as remedial measures in 
some IPM programs. 

Four, the managed resource must 
be regularly monitored. Pest popula-
tions are dynamic, sometimes doubling 

against pests affecting urban areas, 
p!iblic health, and forests (3). 

Teamwork 
To date, the largest research efforts 

to develop IPM have focused on cot-
Ion. citrus fruits, deciduous fruits, 
corm, soybeans, alfalfa, and pine trees. 
A major national research project, 
-'The Principles, Strategies, and Tac-
tics of lest Population Regulation and 
Control in Major (?rop Ecosystems," 
conducted from 1972 to 1978, focused 
on insects and mites attacking cotton, 
citrus fruits, deciduous fruits, soy-
beans, and alfalfa (4). Control of in-
sects and mites on these crops con-
suies approximately 70% of the in-
secticides applied annually to U.S. 
cropland. It is estimated that national 
implementation of the prototype plans 

in a day or less or decreasing at a 
comparable rate. Because weather, 
crop growth, natural enemies, and 
other factors that affect pest density 
are also changing constantly, pest 
populations and the components of the 
environment influencing their abun-
ance must be inspected frequently in 
order to determine when to apply or 
relax various control measures. 

Some sophisticated IPM monitoring 
schemes use computer terminals into 
which are fed data on pest densities,
natural enemies, weather, and other 

relevant factors. The computerized 
system processes the information and 
then tells the farmer what steps, if any, 
should be taken to correct the pest 
problem. A number of these monitor-
ing systems involve no special equip-
ment and very little expense, having 
been designed for farmers, foresters, 
and others. 

developed by the project could reduce 
the quantity of insecticides used for 
control of these pests 70-80%, with no 
reduction in crop yields (3). 

Coordinated by the University of 
California at Berkeley, the project in-
volved the cooperation of 18 universi-
tics, the U.S. Department of Agricul-
ture (USDA), and private industry, 
Grants from the National Science 
Foundation, EPA, and USDA totaling 
$5.48 million during the six years 
represented only a portion of the total 
cost because each participating insti-
tution provided substantial support. 

A sequel to this project, "Develop-
ment of Comprehensive, Unified, 
Economically and Environmentally 
Sound Systems of Integrated Pest 
Management for Major Crops," was 
initiated in 1979 and involves research 

on IPM systems for cotton, apples, 
soybeans, and alfalfa. The project is 

by the Consortium for 
Integrated Pest Management (CIPM) 
through the Texas A&M University 
Reseirreh Foundation. It involves the 
cooperation of 15 universities, USDA, 
and various other collaboraturs. Grant 

for fiscal year 1982, from 
Cooperative States Research 
totals $3 million. 

CIPM project represents an 
especially important trend toward 
more rational management of crop 

because it emphasizes the de­
vclopment of IPM systems for all pest
 
complexes (insects, diseases, weeds,
 
c-c.) attacking the crops being studied.
 

integrated management
 
schemes, synchronized with and inte­
grated into optimal crop production 

systems, are essential for long-term 
benefits. Efforts to develop such 
multipest IPM schemes have just 
begun in the U.S. with the CIPM 
project taking the primary lead. The 
project employs a unified interdisci­
plinary approach. It uses economists 
and system analysts, and emphasizes 
the development of IPM programs 
that provide maximum economic re­
turns consistent with a policy of mini­
mal environmental damage. 
IPM in foreign nations 

Other countries have also experi­
enced encouraging results with inte­
grated pest management. European 
nations, for example, have developed 
IPM programs showing considerable 
promise for grapes, corn, rape, citrus, 
and, to a lesser extent, wheat and 
vegetables. However, the programs 
generally have focused on a single pest 
or pest complex. Efforts to develop 
__multipest IPM schemes, synchronized 
with and integrated into optimal crop 
production systems, have not pro­
gressed significantly (8). 

IPM has made significant progress 
in some of the less developed countries 
(LDCs) (7, 9). In fact, a number of the 
earliest IPM programs were first in­
troduced in the LICs. Most of the ef­
forts have been focused on nonfood 
crops--cotton, cocoa, etc.---and not on 
the basic rood crops of the subsistence 
farmers; attempts to devise IPM pro­
grams for food crops have lagged. 
However, major projects have been 
recently undertaken by the Food and 
Agriculture Organization of the 
United Nations (FAO) to develop 
IPM systems for rice in South and 
Southeast Asia, and by FAO and the 
U.S. Agency for International I)evel­
opment to Levelop IPM systems for 
millet, sorghum, and other subsistence 
crops in the Sahel of West Africa. 
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Economics of IPM 
Only rarely have IPM programs 

been evaluated in terms of the relative 
benefits of protection from pests and 
relative yields compared to the cost of 
the programs. There are few accept­
able cost-benefit analyses, and they 
provide limited information. Further­
more, little empirical work has been 
conducted on the net social welfare 
aspects of pest control (10). 

For those IPM programs that have 
been properly evaluated, the cost­
benefit analyses generally have been 
encouraging, showing a reduction in 
pesticide use, increased profit for the 
user, and savings in energy cost (11). 

It has been demonstrated that on 
some Texas farms, cotton grown under 
a system of integrated insect pest 
management may be produced with 
50-75% less insecticide. Moreover, the 
IPM system incorporates early mat­
uring cotton varieties that require 80% 
less fertilizer and 50% less irr;gation 
water than the late maturing varieties. 
The system has increased participating 
farmers' profits more than $100 per 
acre (from $62 to $170) (12). 

Adoption of IPM over a wide 
area-as opposed to a small number of
farms-may have a much differenteffect on farmers' profits, according to 
recent analyses (I, 13). For example,
if the best available 1PM systems were 
adopted by all U.S. cotton farmers,
economic studies show that cotton 
prices would decline and farmers' 
profits would decrease $593 million,
On the other hand, the lower cotton 
pricewoulr mand atbeefitt ctton 
sumers of $2.024 billion. At an esti-
smteds of $1764 illon r ei tThis 

mensth $ 1PM pnrqram
througho t the cotton belt, overall 
benefits accrued to society would be 
$1.255 billion, 

More evaluations of the economic 

and social effects-at both micro and 
macro levels-are necessary before the 
real impact of IPM is known, 

Limitations and needs 
Despite progress, IPM isin an initial 

stage even for the various agricultural 
crops where it has progressed most, 
and it will continue to proceed slowly 
unless much greater efforts are made 
at the state, national, and international 
levels. A number of technological, 
economic, institutional, and attitudinal 
barriers retard its development and 
implementation (2, 7, 14). 

One important obstacle is that IPM 
technology has not been adequately 
researched and developed. In 1980, in 
the U.S., less than 5%of the total fed-
eral budget for pest control (nearly 
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FIGURE 3 
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Of all the chemical pesticides ap-
plied worldwide Inagriculture, forests, 
industry, and households, about one-
third to one-half is used In the U.S.,
where consumption has risen notably 
in the past 30 years. Production of
synthetic organic pesticides in this 
country rose from an estimated 
464 000 pounds in 1951 to an esti-
mated 1.47 billion pounds In1980. 

Increase has occurred for a 
number of reasons. Herbicides, for 
example, have been used increasingly 
to replace hand labor and machine 
cultivation for the control of undesir-
able vegetation Inagricultural crops; 

in forests; on the rights-of-way of 
highways, utility lines, and railroads; 
and In cities. Agriculture Inparticular 

$850 million) supported programs in-
volved in the development and imple-
mentation of interdisciplinary IPM 
systems. The bulk of USDA and state 
agricultural experiment station funds 
supported work on individual pests or 
approaches that involved the use of a 
single control (biological control, plant 
resistance, pheromones) and did not 
support holistic, multipest HPM sys-
temns (14). 

A boosted research effort is needed 
to collect the information and perfect 
the monitoring techniques required for 
IPM implementation and to evaluate 
the results of IPM strategies. In addi-

has become dependent on herbicides. 
Major U.S. farming enterprises now 
rely almost exclusively on these ma­
terials to do the job previously per­
formed by hand labor and mechanical 
cultivators. 

Agriculture consumes perhaps
65% of the total quantity of synthetic
organic pesticides used in the U.S. 
eacn year. Homeowners, businesses, 
and governments also consume sub­
stantial amounts of the materials. In­
tegrated pest management cannot be 
expected to completely eliminate 
pesticides In any sector. But It can 
significantly reduce the use of some 
pesticides and mitigate the unde­
sirable side effects of the others. 

tion, there isa real need for a mecha­
nism that ensures that funds are allo­
cated to the best scientists and that 
they work as units of interdisciplinary, 
holistic-program-oriented IPM teams. 
Basic biologists-ecologists, taxo­
nomists, geneticists, and others-and 
social scientists should be included in 
these teams. 

Even when an IPM strategy exists, 
it isoften extremely difficult to sell to 
farmers who are accustomed to the 
simpler chemical control strategy that 
has a strong foothold in agriculture 
and other U.S. sectors (Figure 3). 
These individuals must first be shown 
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that IPM nims will adequately other artificial imputs, and minimum ica isa special health concern. Insec­
control pests at lower costs than those tillage, is still practiced by a large ticides have poisoned humans directly
for chemical control. Then they must portion of farmers in the less developed and caused significant contamination 
be taught how to acquire and apply countries. Yields are very low, and of foodstuffs (18). Applications of 
information necessary to IPM imple- there are no organized methods of pest DDT to control pests on cotton in 
mentation. Development and suc- control; pests simply are tolerated or Central America and India have so 
cessful implementation of IPM de- controlled intermittently by natural modified the mosquito habitat that 
pends heavily upon education at all forces and rare pesticidal treatments. insecticide-resistant malarial mos­
levels-for research scientists who The farmers have access to limited quitoes have evolved and greatly in­
develop the technology, extension capital and technology, many of them creased their abundance, thus adding
personnel who teach and demonstrate are illiterate, and they have virtually yet another dimension to the human 
the use of the technology, farmers who no knowledge of the benefits or limi- health problems in these areas (19).
demand the technology, and govern- tations of pest control practices (16). 1PM specialists should become more 
ment regulators and elected officials However, high yielding varieties, active partners in efforts to increase 
who impose laws and regulations to irrigation, mechanization, fertilizers, crop production in the LDCs, espe­
effect its use. Inadequate educational and other modern innovations are cially in areas where the incentives for 
programs are an important obstacle being introduced into the traditional pesticide use are high. It is also im­
hindering progress with IPM (15). agricultural areas. The crop yields portant that agricultural programs in 

In the U.S., major steps were taken have increased, often significantly, and pest control be closely coordinated and 
during the last administration to ad- this has provided incentives to adopt synchronized with public health pro­
vance research, education, and other other crop improvement techniques grams to minimize such problems as 
activities required to overcome the that maximize yields. Parallel with pesticide poisoning and contamination 
variety of obstacles slowing IPM. In these modern innovations, pesticides, and the resurgence of malaria. The 
his 1977 message on the environment, particularly insecticides and herbi- so-called "agromedical" team ap-
President Carter requested that the cides, are being used more and more. proach can contribute significantly to 
Council on Environmental Quality Pesticides have already been employed coordinating and synchronizing the 
(CFQ) recommend actions that the extensively in various LDCs and have efforts of agriculturalists and public
federal government might take to en- created serious problems insome in- health specialists, and to mitigating the 
courage the development and appli- stances. pesticide problem (18). The U.S. uni­
cation of IPM techniques to all sectors. In the Gezira of Sudan, for example, versities and federal agencies can play
In his 1979 message, Carter estab- heavy use of insecticides on cotton has an important role by cooperating with 
lished an "Interagency IPM Coordi- led to secondary insect pest outbreaks, the LDCs to stimulate IPM and the 
nating Committee," chaired by CEQ, causing near bankruptcy of the cotton agromedical team approach in the 
to assure implementation of his 1977 industry-Sudan's chief export in- LDCs (2). The role of the U.S. Agency
directive and to oversee further de- dustry and its primary source of for- for International Development is 
velopment and utilization of IPM eign currency (17). Heavy use of in- especially important to these efforts 
practices. secticides on cotton in Central Amer- and also to the development of more 

The U.S. Congress also took a major 
step to advance IPM during the last 
administration when Senator Herman 
E.Talmadge (D-Ga.), Chairman of : ,,.,
 
tile Senate Committee on Agriculture, ;.. :t<.. .,,
 
Nutrition,and Forestry, requested the ,.
 
Office of Technology Assessment to
 
evaluate IPM in the U.S., to identify

obstacles hindering its progress, and to
 
review the problems and impacts in­
volved in the transfer of North Amer­
ican crop protection technologies to the .
 
developing world (2).
 ,
Despite these progressive steps 
taken by the executive and legislative ­
branches during the last administra­
tion, the present situation is not en­
couraging. The Interagency IPM 
Coordinating Committee chaired by . " 
CEQ has been abolished, Congress has 
not implemented the recommendations 
of the OTA report, and the prospects 
for increased federal support of IPM " 
are presently dim. " 

Special needs in the LI)Cs 
Traditional agriculture, character- -. 

ized by small farms, polyculture
(growing of two or more crops simul­
taneously on the same field inthe same 
year), local, unimproved varieties, little 
or no artificial fertilizers, pesticides, or Insecticide use on Texas cotton has declined sharply 
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rational policies concerning the export 
of pesticides to the LDCs. Many of the

used in the LDCs originatepesticides uInteragency 
in the U.S. or Western Europe. Some 
have been prohibited, severely re-
stricted, or never registered for use 
in our country, yet under current law 
it is perfectly legal for U.S. manufac-
turers to sell the products to other 
countries, 

Concluding remarks 
Integrated pest management 

promises to provide practical, effective,
and energy-efficient solutions to sig-
nificant pest problems in agriculture, 
forestry, and other sectors, while 
minimizing potential hazards to hu-

mans, their possessions, and the envi-
ronment. Yet the approach is not a 
panacea for all pest problems, any 
more than DDT was for all insect 
problems, and it may not be the most 
cost-effective approach for every 
problem. For example, use of herbi-
cides to control weeds on cropland may 
be considerably cheaper than hand
labor, mechanical cultivators, and crop
rotation-the principal alternative 

e 
IPM methods currently available to 
manage weeds affecting most crops. Inthe caseof a recent foreign pest intro-

duction, such as the Mediterranean 
fruit fly in California, for example, the 
economic factor was assigned a far 
higher value than the environmental 
factor. In order to prevent some for-
eign pests from becoming established
and spreading widely, chemical erad-
ication may be preferable to IPM. 

The recent accomplishments of in-
tegrtedpesmaagemnt nd on-tegrated pest management and con-

tinued public interest in alternatives to 
conventional pesticide programs have 

rsu iconfusionabout the conceptresulted norsmenab ttse o1pM 
and uncritical endorsements of IPM 
programs without regaird to their fea-
sibility. A number of individuals have 
erroneously interpreted IPM to mean 
pest control without pesticides, whleothers have erroneously interpeted it 
to mean any form of pest management 
that employs more ti in one control 
technique.

Pesticidestegrated -and Will 
play-an important role in integrated 
pest management. In fact, some IPM 
systems may cause an increased use of 
pesticides because monitoring may 
some cases provide a more accurate
assessment of the losses induced by 

pests. However, most IPM systems 
should result in a significant reduction 
in pesticide use, and widespread 
adoption of IPM should greatly de-
crease the undesirable side effects and 
conplications resulting from the use of 
chemical materials. 

A control program that employs 
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more than one control measure is not 
necessarily an IPM program. The 
combined use of sterile insects and in-

secticides in efforts to eradicate the 
Mediterranean fruit fly from Califor-
nia during the summer of 1981 was not 
IPM, although some newspeople er-
roneously labeled the control effort 
"IPM." The philosophy of eradication 

is the antithesis of integrated pest 
management. It is not surprising that 
some journalists do not know the dif-

ference, considering that a number of 
individuals in our plant protection
professions do not know either. Some 

people may not understand the IPM 
concept, but they have adopted the 
term IPM, finding it useful when 

trying to attract the attention of public 
officials, granting agencies, and envi-
ronmentalists. For many, IPM has 
become-as the term ecology became 
in the 1970s-a buzzword. 
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