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The Food System and the Environment

Environmental Concern Sparks
Renewed Interest in IPM

F
, nvironmental movements during

the 1960's inspired a system to
  control crop pests with fewer
synthetic pesticides, and the recent re-
vival of concern for the environment has
renewed interest in this approach.

The system of pest control called
Integrated Pest Management (IPM), par-
tially funded by the Federal Government,
is saving participating farmers significant
pesticide expense. A national evaluation
team has estimated that in the 1980's,
total annual benefits to farmers in 15
States using IPM exceeded $500 million.
IPM evolved as entomologists and

other agricultural scientists became con-
cerned about the unintended effects of
pesticides, such as killing nontarget spe-
cies, or causing pests to build immunity
or create mutations. Today's concerns
are about the potential risks from pesti-
cide residues on food and in groundwater
supplies, and about the sustainability of
heavy pesticide use in agriculture. IPM
offers farmers a variety of pesticide-
reducing techniques which allow them to
produce high quality, abundant food
supplies while minimizing environmental
impacts.

Although few farmers in the United
States use no pesticides, the conventional
practice of applying pesticides by the
calendar is becoming uncommon for
cotton, canning tomatoes, and other crops
where IPM is having success. Instead,
pesticides are applied only when pests
reach economically damaging levels, and
pest-resistant varieties, biological control,
and other non-chemical techniques are
often used as well.

The Federal Government began fund-
ing IPM research through several large,
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nationally coordinated projects in 1972.
Funding gradually increased to approxi-
mately $7 million annually during the
early 1980's, and has remained at that
level. State and private funding of IPM
research has also been growing. Today,
the Federal Government funds IPM re-
search projects for over 100 major and
minor crops grown in the United States.
IPM practices have reduced pesticide

use, especially insecticides, on some of
the major crops such as cotton and soy-
beans. Although less data are generally
available for minor crops, the IPM 'Pro-
gram for apples in New York, docu-
mented since 1975, shows consistently
fewer applications of pesticides (figure 1)

A national evaluation of Federal Ex-
tension IPM programs conducted during
the mid-1980's found that 3,500 farmers
of 9 major crops in 15 States earned $54
million more annually in net revenues
from decreased chemical costs and in-
creased crop yields than those not using
IPM. And the evaluation team found that
total benefits to all IPM-using farmers in
the 15 States exceeded $500 million.

Scouting is the
Cornerstone
IPM uses both efficiency and substitu-

tion approaches to control pests. Making
better use of synthetic pesticides is the

Figure 1. IPM Permits New York Apple Growers To Use Fewer Pesticides

Average total dose equivalents'
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Is a measure of pesticide use calculated by dividing the actual rate of product applied per acre by the Cornell University
recommended rate.
Source: New York State IPM Program, 1989 Annual Report, Cornell University.
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focus of the efficiency approach. Pest
populations are monitored and pesticides
are applied only when the population
exceeds an economically damaging level.
This approach, called scouting, has been
the cornerstone of IPM for several de-
cades.

The economic threshold, or level, at
which pests are damaging depends on
crop prices, pesticide costs, the types of
pests, pest population densities, and other
factors. Because economic thresholds
must be developed separately for each
crop and each crop pest, researchers have
many thresholds yet to develop.

With the substitution approach, a
variety of biological, cultural, and other
nonchemical techniques and management
practices are used to control pests. Bio-
logical control uses parasites, predators,
and pathogens to lower the population of
crop pests. For example, seven parasitic
wasps, predators, viruses, and bacteria
have been developed to control tomato
pests in California, although only two,
Trichogramma and Bacillus
thuringiensis, are commercially produced
and used by growers.

Cultural controls include crop rotation,
field sanitation, mechanical cultivation,
irrigation, pruning, and other beneficial
management practices that reduce or
prevent pest problems. Other IPM tech-
niques include the use of pest-resistant
varieties, natural chemicals such as
pheromones (substances secreted by pests
that influence specific behavior patterns
by others of the same species) and botani-
cal pesticides (derived from plant sources
as opposed to synthetic pesticides made
from petro-chemicals). Botanical pesti-
cides, such as rotenone and sabadilla, are
generally recognized as breaking down
more quickly in the environment than
synthetic pesticides.

IPM Funding Expands to
Specialty Crops

Annual reports indicate a dramatic
increase in the funding and use of IPM
for specialty crops during the 1980's.
The number of States with Extension
IPM programs for vegetable crops in-
creased to 22 by 1989. Combined fund-
ing from governments and industry for
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vegetable IPM projects rose from ap-
proximately $64,000 in 1978 to almost
$3 million in 1989 (figure 2). During this
time, State funding for vegetable projects
tripled to almost $500,000 and industry
funding quadrupled to almost $2 million.

Federal IPM funding of vegetable
projects was fairly constant during the
1980's at approximately $500,000 annu-
ally, which represents approximately 8
percent of total Federal IPM expendi-
tures.

Figure 2. Vegetable IPM Funding Increases
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Source: Extension Service, USDA.
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The conventional practice of spraying pesticides by the calendar has become uncommon for
canning-tomato growers who use the integrated pest management systems.
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Federal and State funds are used to
conduct basic scientific research on crop-
ping systems and pests, to develop IPM

techniques (including additional eco-
nomic thresholds, sampling and monitor-
ing methods, pest-resistant crop varieties,
and biological controls), and to imple-
ment commercial use. IPM research
originally focused on field crops where

the largest volume of pesticides was used.

However, IPM has become especially

important for fruits, vegetables, and other

specialty crops in recent years because of

the increased public pressure to reduce

pesticide use on these crops. Also,

changing State and Federal legislation

has resulted in fewer pesticides being

available for use on specialty crops.

Congressionally mandated objectives of

these IPM projects are to reduce pesticide

use, minimize environmental contamina-

tion, and reduce farm workers' exposure

to pesticides.
Funding includes training by the State

Cooperative Extension Services of both

IPM professionals and growers who use

IPM techniques. The training associated

with minor crops increased dramatically

during the 1980's. The number of veg-

etable growers, for example, receiving

training increased nearly eightfold be-

tween 1984 and 1989, from 555 to 4,419,

and the number of vegetable scouts

trained more than doubled to 665.

Industry is the predominant funding

source for IPM programs in most of the

top vegetable States, especially in Cali-

fornia and Florida. Industry funding of

Extension projects generally represents

grower payments for IPM services such

as scouting. However, grower payments

to Cooperative Extension Services are

frequently pooled with Government

funds to cover both research and imple-

mentation. Although industry funds

mainly reflect payment for services,

private industry also conducts IPM re-

search. IPM consultants sometimes de-

velop their own economic thresholds and

other techniques. U.S. vegetable proces-

sors conduct research on pest-resistant

varieties, cultural practices, and other

products and management practices to

reduce chemical dependence in the pro-

duction process. Also, U.S. corporations

are developing a wide array of new prod-

ucts and technologies, including

biopesticides and genetically engineered

pest-resistant varieties, that share the IPM

philosophy to reduce dependency on

synthetic pesticides.

Vegetable IPM Acreage
Increases

Vegetable acreage under IPM in-

creased from 742,000 in 1984 to nearly 2

million in 1989 (33 percent of total veg-

etable acreage in 1989), according to

USDA Extension Service reports. Man-

agement of IPM acreage ranges from

minimal (monitoring a single pest) to

intensive, where multiple insects, dis-

eases, and weeds are monitored and resis-

tant varieties, natural predators, crop

rotations, and other nonchemical strate-

gies are used.
IPM acreage for some of the larger

vegetable crops illustrates the differences

in IPM adoption among States. New

York, for example, had 59 percent of its

onion acreage under IPM in 1989, while

Georgia had only 1 percent. California

had 80 percent of its 1989 tomato acreage

under IPM, while total U.S. tomato IPM

acreage was only 55 percent. These

differences are partly a result of different

priorities within States.

Cotton farmers in Texas
use integrated pest
management systems
extensively.

Growers themselves managed the

biggest portion of vegetable IPM acreage

(39 percent) in 1989. They were fol-

lowed by industry representatives, includ-

ing advisors for contracted processing

acreage as well as chemical companies'

advisors, who handled 37 percent. IPM

acreage was also managed by private

IPM consultants and firms, 11 percent;

Cooperative Extension Services, 9 per-

cent; and cooperatives and other grower

organizations, 3 percent.

The primary group handling IPM

acreage differs significantly between

different types of vegetable crops and

States. Some States have a highly devel-

oped private consulting industry or good

Extension IPM programs. Others have

well-established grower organizations

providing IPM services for particular

crops. Sometimes advisors or neighbor-

ing growers are the most important

sources of IPM services.

For example, all of the Wisconsin

potato IPM acreage is handled by private

consultants, while 83 percent of the Idaho

acreage is handled by grower organiza-

tions. Most sweet corn acreage in Ohio

(80 percent) and half of Oregon's is un-

der Extension-sponsored IPM programs.

Industry representatives are the primary
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