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ABSTRACT 

The purpose of this study was to assess the adoption 

response of cotton growers to Integrated Pest Management 

(IPM) programs, identify the extension strategies used to 

promote IPM, and provide descriptive comparison of IPM 

programs between the foremost eleven cotton-producing states 

in the United States. Integrated pest management is 

presented as an alternative agricultural production strategy 

referred to as sustainable agriculture. IPM programs for 

cotton were evaluated by use of a survey instrument and 

telephone interviews with the IPM coordinators for the 

eleven cotton-producing states. The most significant 

findings were that programs vary considerably between 

states; the most widely employed IPM techniques were 

selective use o£ chemicals, use of economic thresholds and 

sampling for pests; the Cooperative Extension Service worked 

closely with private consultants and grower associations; 

and adoption of a wide variety of IPM techniques has been 

extensive for cotton producers in the eleven foremost 

cotton-producing states. 
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CHAPTER 1 

INTRODUCTION 

In the United States as well as in developing 

nations, small-scale producers are having increasing 

difficulty maintaining profit from farm operations. In fact, 

in the United States we are now witnessing wide-scale 

foreclosure of family farms due in part to changing economic 

conditions and the development of technology and policy that 

provide advantage to large-scale producers. In the 

developing countries many small-scale farmers have been 

unable to avail themselves of new agricultural technology 

because of the high costs of improved high yielding 

varieties and the necessary accompanying inputs such as 

fertilizers and pesticides. Those producers that have 

capital assets and have begun to rely on modern technology 

such as pesticides have in some cases faced serious 

difficulty with regard to rising costs of inputs, pesticide 

resistance and health hazards. There have been incidents of 

the pollution and subsequent financial stress of industries 

such as beef and dairy enterprises due to pesticide 

contamination of feed from improper use of chemicals (Flint 

and Van de Bosch, 1979). 
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Development and adoption of new agricultural 

technology in the United States has resulted in remarkable 

agricultural productivity. Farm output increased, output per 

unit of labor increased, and output per crop area increased 

while cropland harvested decreased (USDA, 1985). From 1940 

to 1985 the number of farms in the U.S. decreased from 6.3 

million to 2.3 million, yet net farm income increased from 

$4.5 billion to $30.5 billion. While this certainly appears 

to portray a sophisticated, efficient production system, the 

figures only describe a portion of the production economics 

story. There are in fact, hidden costs to this phenomenal 

rise in agricultural production efficiency that are not 

frequently apparent. For instance, from 1940 to 1985 there 

has been a 14% average annual increase rate in net farm 

debt, from $10.5 billion to $212.5 billion. Given the 

current conditions of high interest rates, low commodity 

prices and falling land values, This farm debt has in many 

cases resulted in farm foreclosure for many independent 

family farms in the United States. 

These family farms, traditionally considered the 

"backbone of American agriculture", are operations that 

unlike the smaller farms in America, provide a livelihood 

and full-time employment for rural people. While this sector 

has increased since 1960 from 2.3% of all farms (or 90,000 

farms) to 14.2% of all farms in 1985, (or 323,000 farms) the 
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net farm income for this sector has decreased from 11.2% to 

6.7% of annual net aggregate farm income (USDA, 1986). The 

trend has been for families in these catagories to seek more 

off-farm employment, or to face foreclosure and 

unemployment. 

In spite of these undesirable trends, government 

funds are being spent disproportionately to subsidize larger 

farms rather than trying to reverse this trend. In fact, 

government payments now constitute more than one quarter of 

aggregate net farm income, and 55% of government payments 

goes to the 12.6% of farms which have sales greater than 

$100,000/year (Cochrane, 1986; ;USDA, 1985). Even though the 

largest farms (with sales greater than $100,000 per year) 

represent approximately 75% of total agricultural cash 

receipts, and the technologies used by them to increase 

production efficiency are certainly of value, they are 

incurring increasingly high public expenditure. While some 

people may believe that family farms are an anomaly, and 

that larger, commercialized agriculture is the way of the 

future, the implications of this transition must be made 

clear if this is in fact a national policy objective. 

The Reagan Administration has recognized the 

implications of the demise of family farms and has passed an 

act requiring the Secretary of Agriculture to provide 

information about how existing agriculture programs are 



4 

being administered to "enhance, and strengthen the family 

farm system of agriculture in the U.S.", and about the 

potential effects of new production technologies on the 

economic structure of family farms. The Secretary is further 

required to provide information "that would aid Congress in 

protecting, preserving and strengthening the family farm 

system of agriculture in the U.S.H (Food Security Act, 1985. 

P.L. 99-198 Sec. 1441. ) 

Aside from the consequences inherent in rural 

economic degradation, there are other byproducts of high-

cost, modern agricultural production technologies that 

aggravate the already significant and delicate problems of 

topsoil erosion, groundwater contamination by agricultural 

chemicals, salinization, soil compaction, declining soil 

fertility, destruction of pollinators and increasing 

dependency on petroleum based pesticides and fertilizers 

(Perelman, 1970;). These "economic externalities11 have never 

figured into cost of production calculations, however they 

will eventually have to be paid for by someone. The adverse 

byproducts of modern agricultural production are now being 

recognized within the United States; similar problems are 

faced in other regions of the world. 

While many Third-world economies have experienced 

increased gross national product due in part to increased 

agricultural production, they have not, in many cases, 



agricultural production, they have not, in many cases, 

provided for sustainable development. In many countries, 

income distribution gaps have been widened as a result of 

selective access to high-cost modern technologies. The 

adoption of these technologies, particularly the pesticides, 

has resulted initially in increased yields, but more 

notably, in increasing dependence on the technologies. The 

Central American cotton disaster of the 1970's is one such 

example where adoption of pesticides lead to dependency, 

unprecedented human poisonings, and the demise of other 

surrounding industries but finally to a more integrated 

production strategy (Flint and van den Bosch, 1979). 

Rather than to unquestioningly promote the 

diffusion of high-cost modern agricultural technology in the 

United States and abroad, it may be wise to evaluate the 

potential economic, environmental, and social impacts and to 

consider alternative approaches. The alternative approach 

that is described in this study is Integrated Pest 

Management (IPM), as a component of what is referred to as 

sustainable agriculture. 

The U.S. Cooperative Extension Service has acknowledged 

that changed macroeconomic conditions require corresponding 

changes in production emphasis and program policy, (USDA-

CES, 1986). As of yet, the most extensive and comprehensive 

effort launched by the extension service in response to 
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Integrated Pest Management. This program was initiated in 

1972 for cotton by 14 cotton-pzoducing states. It has since 

been expanded to more than 22 commodities in 33 additional 

states. IPM is a management system that incorporates 

cultural, chemical and biological pest control. IPM involves 

the use of such techniques as regular pest sampling 

programs, use of economic thresholds to determine pesticide 

treatment, conservation of beneficial parasites and 

predators, use of resistant varieties, timely planting 

techniques, crop rotation, intercropping and education of 

the grower. IPM has as its goals optimization of yield, the 

prevention of adverse environmental effects, prevention of 

insect resistance to pesticides, prevention of target pest 

resurgence, prevention of induced secondary pest outbreak 

and provision of a backup control system in case any one 

practice is ineffective. Integrated pest management acts to 

reduce pest populations to acceptable damage levels and to 

educate producers about insect life cycles and environmental 

requirements. It is a technology that must, by definition, 

be adapted to the circumstances in which it will operate. 

The technologies that are appropriate for the U.S. may not 

be appropriate for developing countries. However, it is a 

diverse technological package that offers much potential to 

any agricultural production system. IPM is a step in the 
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direction o£ developing we11-managed, sustainable 

agricultural production systems. 

The concept of sustainable agriculture has been 

referred to in a variety of ways. Some of the terms used 

are: organic agriculture, regenerative agriculture, bio-

dynamic farming, permaciilture, ecological agriculture, 

reduced-input farming, alternative agriculture, or resource-

conserving agriculture. While each has its own objectives 

and techniques, they all share a broad conceptual base-

improving the production resource base over time, and 

relying on a minimum of high-cost inputs. While IPM has 

historically been the production strategy of organic 

farmers, it is gaining world-wide support. 

While many farms are now experiencing high debt-to-

asset ratios, negative cash flow and technical insolvency, a 

recent trend in decreased production expenses may offer 

relief to some farmers. USDA has estimated that $7 billion 

has been saved due in part to reduced input farming (USDA, 

1985). Agrregate production expense decrease is one of the 

foremost objectives of Integrated Pest Management. 

Need for the Study 

Integrated Pest Management has been extensively 

evaluated on a state by state basis. Few regional 

evaluations and few commodity specific evaluations have been 
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conducted, however, to compare program components, successes 

and shortcomings, or to describe specific extension 

strategies for IPM. 

The potential for increasing profit from 

agricultural operations and for reducing environmental 

contamination by adoption of IPM technologies has been well 

researched and demonstrated. (Lawrence, 1972; Olmstead 1974; 

Frisbie et al., 1974; Linder et al., 1983). Despite 

quantitative evidence and elaborate description as to how 

and why IPM should be implemented, some producers choose not 

to adopt and rely instead on conventional regular-interval 

pesticide sprayings. In the recent past many growers 

continued to apply higher dosages of different combinations 

of pesticides more and more frequently. This has been the 

case especially with cotton, leading in some regions to the 

demise of the industry. While cost/benefit analysis for IPM 

will remain top priority in program evaluation, there is an 

imperative need for evaluation of the diffusion/adoption 

process as carried out by the Cooperative Extension Service. 

It is only through understanding the obstacles to adoption 

of IPM technologies that sound decisions can be made about 

program effectiveness. Since the Cooperative Extension 

Service has been a well-funded, well-equiped agricultural 

support institution, tailoring programs that offer valuable 

benefits to producers and to society as a whole, so as to 
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facilitate more extensive adoption seems imperative. The 

information generated by this study may offer potential 

utility to improve the diffusion process of IPM technologies 

for cotton in the following eleven foremost cotton-producing 

states: California, Arizona, Mew Mexico, Arkansas, Oklahoma, 

Texas, Louisiana, Mississippi, Alabama, Tennessee, and 

Georgia. Certain generalizations can also be drawn about 

diffusion strategies for other crops in other states. 

Statement of the Problem 

The purpose of this study was to assess the adoption 

response of cotton growers to IPM techniques promoted by the 

CES, identify the extension strategies used to promote IPM, 

and provide descriptive comparison of IPM programs between 

the eleven foremost cotton-producing states. This study 

attempts to provide some unique baseline data for a 

regional, commodity-specific comparison of IPM programs. 

This information should be useful to the Cooperative 

Extension Service in providing some guidelines for 

strengthening IPM programs not only for cotton but for other 

crops as well. 

Specific Objectives 

The objective of this study was to answer the 

following six research questions: 
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1. What is the adoption response of cotton growers to 

the IPM technologies promoted by the CES in each of 

the 11 cotton-producing states? 

2. How frequently are selected extension methods used 

for cotton IPM Programs? 

3. What are the sources of pest management advice used 

by cotton growers in each of the eleven states. 

4. Is there any perceived relationship between 

promotion and adoption of IPM techniques? 

5. What comparisons can be made between cotton IPM 

programs in each of the eleven cotton producing 

states? 

6. What are perceived to be the most significant 

obstacles to adoption and the most significant 

future research needs for IPM? 

Assumptions 

The following assumptions were made in this study 

but not tested as such: 

1. State IPM coordinators are able to accurately 

represent the states served with regards to general 

trends, past tendencies, and to a limited extent, 

future potentials. 

2. Respondents have no vested interest in promotion of 

IPM or any other pest management strategy other than 

professional assignment. 
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3. The survey instrument used measures that which it 

was designed to measure. 

4. Participants reacted to the survey honestly and 

accurately. 

5. The promotion of IPM techniques by the use of a 

variety of extension methods will contribute to more 

extensive adoption.. 

Delimitations 

This study makes no attempt to be all inclusive. 

Therefore factors which represent possible threats to the 

generalizability of the findings of this study must be 

considered. The following delimitations are listed to assist 

the reader in determining the extent to which the findings 

may be generalized. 

1. The state IPM Coordinators surveyed represent each 

of the 11 cotton producing states in the U.S. only, 

and for the time period 1987. Their responses are 

used to evaluate success of Integrated Pest 

Management for cotton in these states. 

2. This study does not seek the individual responses of 

farmers in the United States , but rather the 

responses of State IPM Coordinators. 
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Limitations 

Limitations are factors inherent in a study which 

could pose a threat to the internal validity of a study. 

They are factors that the reader should take into account 

when assessing the validity of the data collected and 

presented. This study is a descriptive survey study 

therefore the following limitations apply: 

1. A telephone questionaire was used to collect the 

data and is subject to weaknesses inherent in this 

method of data collection. 

2. Opinions and attitudes of individual respondents may 

influence the results of the survey. 

3. IPM area specialists in counties with abnormally 

high numbers of farm foreclosures or incidents of 

groundwater contamination by agricultural chemical 

runoff may provide biased responses. 

4. The study may be threatened by non-response, 

although the threat will be minimized by 

researcher's use of repeat callings, explanation of 

the social utility of the study and by use of a 

simple and clearly stated survey instrument. 
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Definition of Terms 

The following definitions should aid the reader with 

terms found in this study-

1. Beneficials- insects that provide some advantage to 

plants, such as bees for pollination or predators 

that eat herbivourous pests. 

2. Botanicals- plant derived insecticides that vary in 

toxicity levels but are all relatively 

nonpersistent; examples are rotenone, nicotine, and 

pyrethrum. 

3. Family Farm- a production unit with sales of 

$40,000-$99,999 per year (USDA, 1985). 

4. Integrated Pest Management- an ecologically-based 

pest control strategy which relies heavily upon 

natural mortality factors such as biological control 

and pest-inhibiting climatic conditions, which 

employs control tactics that preserve or augment 

these given circumstances. IPM incorporates the use 

of cultural, chemical and biological controls, 

(Flint and van den Bosch, 1979). 

5. Microbials- an insecticidal compound composed of 

pathogenic organisms that is used to kill specific 

species of insects; examples are bacillus 

thuringiensis and Heliothis NPV. 
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6. Sustainable Agriculture- an agricultural 

production strategy that opts for optimization of 

yield rather than maximization of yield. It is a 

production strategy that is economically viable, 

ecologically and socially sound. It involves minimal 

use of petroleum based fertilizers and pesticides. 

Plant requirements are alternatively provided for by 

the use of organic amendments and fertilizers such 

as manure, compost /and crop residue. 

7. Technique- this term is used in this study to refer 

to any IPM method, strategy or technology. Much of 

the IPM literature uses this term interchangeably 

with technology. 

8. Eleven Cotton-Producing States- the states used for 

this study were: Alabama, Arkansas, Arizona, 

California, Georgia, Louisiana, Mississippi, New 

Mexico, Oklahoma, Tennessee, and Texas. 

Method of Investigation 

The procedures used to evaluate the diffusion 

process of IPM technologies are outlined below. 

Populat ion 

The target population included state IPM 

coordinators for all 11 cotton producing states in the U.S. 

The accessible population was all state IPM coordinators for 



the 11 cotton-producing states listed in the Directory of 

State Extension Integrated Pest Management Program 

Coordinators for 1986. This list contained all 11 names and 

the survey was administered to each of them. No sample was 

taken as the entire census of names was used. The survey 

instrument was constructed in consultation with IPM experts. 

It was determined that the required information would be 

most appropriately obtained by telephone interviews with the 

11 IPM program coordinators. These individuals were asked to 

provide data for the entire state for which they were 

responsible. 

Data Collection and Instrumentation 

The survey was administered to all state IPM 

coordinators for the 11 cotton-producing states listed in 

the Directory of State Extension Integrated Pest Management 

Program Coordinators, 1986. An interview instrument was sent 

to each of the eleven coordinators interviewed and then each 

one was contacted for a telephone interview. All the 

necessary data was obtained during the interviews. Careful 

construction of the questionaire and consultation with 

specialists improved the reliability of the instrument. The 

incentives used have been previously described. 
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Analysis of Data 

Analysis of each issue was made in terms of 

frequency distribution and other descriptive statistics. 

Each of the research questions was answered based upon the 

following procedures. The adoption response was determined 

by asking respondents in each state a series of questions 

about percentage of cotton-producing farms which had adopted 

specific techniques. An adoption index was subsequently 

derived in the following manner. Each percentage range of 

farms that had adopted a particular technique was assigned a 

score ranging from zero to four. All scores for each of the 

IPM techniques, (depending on number of farms that had 

adopted each technique) were added up and the total was 

divided by the number of techniques that applied to that 

state. This score then became the adoption response index. 

The promotion index was similarly obtained but there were 

far more questions on promotion and the index value is not 

on the same interval scale as adoption response index. The 

selected extension methods were evaluated in terms of 

frequency with which they were used. Where growers went for 

pest management advice was assessed by the use of the survey 

and interview. Perceived associations between adoption and 

promotion were outlined and broad generalizations were 

provided. No statistical correlation was possible or 

appropriate. Comparisons between each state IPM programs 



have been provided in a case by case format. Research 

question 6 asked for personal opinion and was answered by 

each respondent during the telephone survey. 



CHAPTER 2 

REVIEW OF LITERATURE 

The literature review presented in this chapter is 

in three parts: (1) economic indicators of American 

agricultural production (2) background information on 

Integrated Pest Management, and (3) a synthesis of recent 

evaluations of Cooperative Extension pest management 

programs. 

Economic Indicators of American Agricultural Production 

Agricultural performance has been generally 

characterized by: high production from record yields in 

seven major crops, including cotton; low crop prices; high 

government payments from net commodity credit corporation 

outlays; and declining production expenses. The result has 

been a 12% increase in net cash income in 1985, but net farm 

income has declined 6.8% from 1984 due primarily to falling 

land values (USDA, 1985). An indicator that most relates to 

this study is aggregate cash production expenses which have 

decreased $7 billion due primarily to reduced input farming 

(USDA, 1985). USDA proposes that the two factors that will 

influence the future farm income picture are government 

support and declining production expenses. 
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Pesticide expenditures from 1984 to 1985 have 

increased 18.8%, bringing total pesticide expenditures in 

the United States up to almost $5 billion annually. The cost 

of pesticide treatment for cotton, however, has decreased 

for all cotton-producing regions since 1983 from $48.8 per 

planted acre to $45.18 per planted acre. During this same 

time, yield has increased from 470.4 lbs/planted acre to 630 

lbs/planted acre which was a record high (USDA, 1985). 

Another report that provides relevant information is 

the Food Security Act, more commonly known as the 1985 Farm 

Bill (P.L. 99-198 Sec.:1437). which endorses the contention 

that family farms in the U.S. should be preserved and that 

the impacts of technology and policy affecting family farms 

should be examined. 

This evaluative process is becoming increasingly 

important because of the massive decline in number of farms 

and the concentration of productive resources into the hands 

of fewer and larger farm operators, (Cochrane, W., 1986). 

Background Information on Integrated Pest Management 

The first time the notion of routine monitoring for 

pest populations was introduced was in 1940 by Ray F. Smith. 

Later in 1959, V.M. Stern introduced the concepts of 

economic thresholds and integrated control. In 1962 Rachael 

Carson's Silent Spring finally brought the pesticide issue 

to public attention. It was not until 1971 that the U.S. 
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Cooperative Extension Service began doing pilot tests to 

determine if an integrated pest control approach would be 

more effective, more profitable, and more environmentally 

responsible. 

Since World War II synthetic organic pesticides have 

come to be extensively relied upon because of their initial 

effectiveness and low cost,(Flint and van den Bosch, 1979). 

Expectations have since been modified because of the 

realization that insects can quickly and very effectively 

build up resistance and that resistance is a logical 

evolutionary reaction. For example, in California by 1975, 

75% of the most serious agricultural pests had developed 

resistance to one or more insecticides. Other unexpected 

consequences of widespread use of and dependence on chemical 

pesticides for pest control have been: secondary pest 

outbreaks due to nonselective killing of predators, 

resurgence, wildlife and pollinator destruction and health 

hazards. Pesticides also have risen in cost such that pest 

control measures for a crop like cotton may comprise as much 

as 40% of production expenses. The authors describe the 

cycle of the "pesticide treadmill" and how regardless of 

cost and risks, exclusive chemical control strategies 

eventually become ineffective. This argument is supported by 

examples from Central America, San Joaquin Valley in 

California, and Texas where pest control strategies broke 



down and consequently were converted to Integrated 

technologies. The strategies that have lead to more 

effective, more profitable control are described in the 

text. The following obstacles to the diffusion and adoption 

of integrated pest management as a nationwide/ highly 

supported production system are provided-

CD There is a consortium of individuals and institutions 

that belive that they have a vested interest in the chemical 

control strategy. These people come primarily from agri-

chemical industries or are policy makers supported by such 

industr ies. 

(2) 1PM provides no quick and easy answers but rather 

involves management, maintenance and understanding. 

(3) There is a lack of financial support since 1PM is not a 

product that can be funded and later sold by private 

industry. 

(4) Management decisions in agriculture are made by 

operators interested in immediate profit since that is their 

1ivelihood. 

(5) There is a lack of cooperation between producers of 

different commodities and between agricultural industries 

and other industries that may be affected such as 

beekeeping, fishing, meat and dairy production. 

(6) Insecticides which are selective and could act to 

preserve predators are presently uneconomical in comparison 



to broad-spectrum insecticides which can be used to kill a 

wide variety of insects. There is, therefore, a problem with 

sales volume. 

Finally the authors propose that there are, despite 

the many obstacles, many factors which contribute to 

adoption. These are: rising costs of pesticides, limited 

access to modern inputs in developing countries, public 

concern over the hazards and over the waste of natural 

resources. The last point made is that chemicals have saved 

many lives and have contributed to remarkable yield 

increases, however they should be used appropriately with 

minimum reliance, and that the key factor in IPM is the 

human element. 

Despite the numerous problems associated with 

pesticide misuse and pest resistence, there are many 

examples of the advantages that the development of 

pesticides has offered. It may be well noted how much of the 

world's food crops is destroyed by pests and how much the 

development of pesticides has contributed to increased yield 

due to decreased competition, as well as to the saving of 

human lives, (Ware, 1978). Technical information regarding 

the major groups of pesticides is provided and then 

description is given of alternative pest control methods or 

products such as: insect growth regulators, repellants, 

attractants and plant growth regulators. The author 



describes Insect resistance and toxicity factors. There is a 

particular section entitled "Pesticides for the Future" 

where IPM technologies and strategies such as insect 

pheromones, chemosterHants and microbials are purported to 

be significant parts of integrated physical, chemical, 

biological and cultural control. The final statement by the 

author regarding future pest control strategies is that we 

must above all else, learn and teach environmental respect. 

Information on the the following topics is useful 

for an understanding of how Integrated Pest Management 

systems operate: economics of IPM, specific IPM 

technologies, IPM for cotton, implementation of IPM 

programs, and the future of pest management, (Metcalf, R. 

and Luckman, V., 1982). Many case studies are provided in 

this text and can be referred to for further investigation. 

Among them is a study of resistance in the tobacco budworm 

and the cotton bollworm which are key pests of cotton. 

Control strategies initially involved up to 60 applications 

of methyl parathion and parathion resulting in agrregate 

application of 30-40 lbs. per acre. Production of cottton 

became profitless and many growers in California switched to 

growing another crop. The fundamental economic point that is 

made is that a grower is not justified in allocating any 

more resources to pest control than can be saved by 

preventing expected damages measured by sampling and use of 



economic thresholds. The problem with this simple equation 

is that it assumes knowledge of exact amount of damage, cost 

of pesticide application and output cost at a given time. 

This information is now more readily provided by Cooperative 

Extension offices. 

The notion of economic threshold is defined as the 

point where the cost of control will be less than the value 

of damage prevented. Still there will be uncalculated 

economic externalities that when not accounted for by 

private market decisions, must be fit into the public policy 

spectrum. The idea is that action must be taken to 

"internalize external costs". This could be done by either 

taxes or subsidies. Among the technologies that are 

described and supported in the text are: use of resistant 

hybrids, biological control (which was highly successful in 

controlling the cottony-cushion scale on citrus in 
» 

California), and use of insect pathogens. The section on 

cotton pest management contends that the deterioration of 

pest control for cotton served as a driving force for 

nationalization of IPM programs. It was estimated that 40% 

of all insecticides used in agriculture in the U.S. are 

applied to cotton crops. The text draws two implications 

about the future of pest control. The first is that there is 

a need for the formation of voluntary quasi-legal 

cooperative districts for the implementation of IPM programs 



on an area-wide basis. The second is that pest management 

programs must be sensitive and realistic with regard to 

local economic needs both in the U.S. and in the developing 

countries. Where abundant labor is available relative to 

capital resources, labor-using management strategies can 

contribute to pest control, to production and to the 

economics of the area. IPM is a technological package that 

must be site-specific and tailored to the demands and 

resources of each area. 

Recent Evaluations of Pest Management Programs 

Considerable research has been reported on pest 

management programs. The research can be divided into three 

areas: 1) impact evaluations, 2) economic studies and 3) 

studies of the diffusion/adoption process of Cooperative 

Extension IPM programs. 

Impact Evaluations 

The most comprehensive project and resulting 

publication of a national evaluation of the status and 

progress of IPM systems was funded by NFS/EPA. It was called 

the Huffaker Project and the report was entitled New 

Technology of Pest Control. (1980). The commodities that 

were under review were: cotton, alfalfa, soybeans, citrus, 

pome and stone fruits and pine forests. The report is the 

culmination of interdisciplinary research from 18 



universities. Included are two chapters of ongoing research 

for cotton systems. A description of mathematical models 

using matrix algebra, discrete models, plant population 

models, herbivore models, predation models, biophysical 

models, and optimization models is given and their 

application for implementation is discussed. The conclusions 

from the study were that significant progress has been made 

in developing improved strategies. There is however, a need 

to develop adequate computerized data management resources 

and systems analysis, and that the changes that must be 

brought about are regulations against pest control advisors 

working also as sales representatives for chemical 

industries, and funding must be fixed and constant rather 

than irregular. 

The Huffaker project was later followed up by the 

CIPM (Consortium for Integrated Pest Management) Project. 

The most recently released and most comprehensive review 

available for this project is edited by Ray Frisbie and 

Perry Adkisson (1986) entitled IPM on Major Agricultural 

Systems. The text is a publication of the Consortium for IPM 

and USDA, which comprises a multidisciplinary team from 17 

universities studying IPM for the following commodities: 

cotton, alfalfa, soybeans and apples. The study was funded 

by the Environmental Protection Agency and initiated by the 

Huffaker Project. The prevailing goal of the project was to 
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develop research to enlarge basic knowledge o£ major 

agricultural systems that emphasizes: total crop production, 

profitability, and an ecological basis for reducing pest 

damage that would lead to conservation of energy and 

improvements in the environment. The specific objectives 

developed to support this goal were: increased scientific 

understanding of biological, ecological and economic 

components of production and pest dynamics; improved crops 

with increased resistance; more efficient use of water, 

fertilizer and energy; development of better data collection 

methods; use of computer-based modeling; comparative 

analysis of emerging IPM systems and traditional systems to 

determine costs and benefits for producers, society and 

government. The final goal that was outlined in this report 

was for the Consortium for IPM to work with extension 

specialists to develop publicly accessible computer networks 

to accelerate the diffusion/adoption proccess. The report 

provides extensive data on all aspects of IPM programs, 

technologies and on the implications for nation-wide 

adoption. The economic analyses that were used in the study 

were: partial budgeting, linear and other mathematical 

programming, models, regression analysis, analysis of 

variance, econometric simulation and crop enterprise 

budgets. 
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The CIPM text also describes the diffusion of IPM 

information. The conclusion is drawn that those that will be 

more likely to adopt IPM are operators who can manage labor 

and equipment in a timely manner. Increasing adoption 

response can be facilitated by organization of area-wide 

pest forecasting systems, voluntary IPM cooperatives and by 

establishment of policy that would incorporate 

multidimensional economic threshold data so that growers 

will not require on-line use of computers throghout the 

season. 

The final points made by the authors were that IPM 

has been implemented on a wide scale and that these programs 

have changed plant protection philosophy in this country and 

abroad. (For instance, all cotton in the south and many 

other commodities in other states are managed under IPM 

practices.) Nonetheless, institutional arrangements, 

organizational structures, and funding strategies will have 

to change before IPM in the broad sense becomes a reality. 

The results so far from IPM have been excellent and suggest 

that continued investment of public funds in IPM will pay 

tremendous dividends. Perry Adkisson, former vice president 

for Agriculture and Renewable Resources at Texas A&M and who 

is now chairperson for CIPM, and a member of the Board on 

Agriculture, National Research Council contends that "It is 

now time for deans of colleges of agriculture, and directors 
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o£ experiment stations and extension services to provide the 

leadership needed to insure continued momentum in IPM 

progress" (Adkisson, Frisbie, 1966). 

An Economic Study 

The following economic findings have been reported 

by David Linder: (1) given the private goal of cotton 

producers is to maximize profits, and the social goal is to 

minimize pesticide use, the concept of IPM is consistent 

with respect to both of these goals, (2) results dealing 

with profit maximization indicate that IPM as a production 

input, has the capacity to increase farm revenues, and (3) 

in the case of IPM technology in Georgia, perhaps a lack of 

knowledge of IPM components among cotton growers has 

resulted in the failure of many producers to employ these 

inputs (Linder, D., et. al., 1983). Therefore the need for 

continued IPM education is important for agriculture and for 

the nonfarm public as well. 

Studies of the Diffusion/Adoption Process 
of Cooperative Extension IPM Programs 

A study specific to IPM for cotton in Arizona was 

conducted in 1986, (Lame, M., 1986). The author has examined 

grower attitudes towards pest management programs in an 

attempt to evaluate IPM program development and delivery 

methods, as well as the impact from the programs. His study 

also summerizes other research conducted to analyze the 



impact from IPM programs in other cotton-producing states. 

The findings of previous studies indicate that for IPM 

participants operating costs decreased, insecticide 

application per acre decreased, and profit per acre 

increased. A majority of growers used retail dealers for 

information about insecticides and usage and extension 

personnel and publications had more impact on people in the 

pesticide trade than they did on growers. Lame's study also 

describes research concerning the adoption of innovative 

technologies such as IPM and suggests that research must 

first reach opinion leaders who in turn will influence a 

majority of growers. For that information transfer to result 

in widespread adoption there must be interpersonal 

communication and social support. The study makes reference 

to a hypothesis that because IPM programs are complex 

technology clusters, adoption takes more time than a 

unilateral chemical approach (Lambur et. al., 1986). The 

basic factors that affect the adoption process as described 

by Lame are adoptor characteristics such as age, education 

and material resources, communication channels such as mass 

media and interpersonnal channels, and thirdly, the 

characteristics of the innovation itself. The author 

contends that for IPM programs to be successful the program 

coordinators must be able to not only supply economic 

justification but also be aware of the human factors that 



allow the diffusion of the innovation. The purpose of Lame's 

study was to determine what factors affected adoption. The 

data collection method used was a telephone survey of 100 

cotton growers in Arizona. The study yielded information 

about the characteristics of the average cotton grower in 

Arizona. It was also determined that 95% of cotton acreage 

in Arizona was sampled for pests, that 45% of growers used 

private consultants to sample, 34% used salesmen, 14% 

sampled their own acreage and that less than 2% used IPM 

program field scouts. The data collected also showed that 

while most growers were first exposed to the term IPM from 

mass media, decisions on pest control were based more on 

interpersonnal communication. It was interesting to note 

that 100% of the cotton growers sampled have used IPM 

technologies and 97% were still using them. With regard to 

adoptor characteristics, Lame found that material resources 

such as acreage and annual production value had a positive, 

highly significant relationship with IPM use. Percentage of 

income derived from farming had no significant relationship. 

The amount of education had a moderate but significant 

relationship to IPM adoption. The final conclusions were 

that IPM is a complex technology cluster that may be 

accepted in increments, and that agricultural producers use 

IPM while not necessarily being familiar with the term. More 

importantly, the use of mass media is valuable in grower 
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awarenenss but evaluation and trial stages are encouraged by 

interpersonal communication. 

The final document reviewed is the result of a 32 

month nationwide impact study funded by USDA-ES and 

conducted by Virginia State Polytechnic Institute and State 

University. The publication is in part a response to the 

instituted accountability/evaluation system that provides 

justification for the $7 million of federal funds for IPM 

spent annually. The study is entitled A National Evaluation 

of Extension's Integrated Pest Management Programs, (1987). 

The specific objectives of the study were to measure 

agricultural, social, economic and other impacts of IPM on 

clientele groups, to identify social and economic 

characteristics of program participants, and to identify the 

scope and nature of resources used in IPM programs. These 

include: management practices, program delivery methods, the 

role of the private sector and private sector-extension 

linkages. The last objective most closely parallels the 

nature of this study. 

The national evaluation collected data from three 

sectors: extension IPM personnel, extension clientele, and 

private pest management consultants. The information 

elicited included background information, program profiles, 

attitude profiles, opinion profiles, and behavior profiles. 

Data were obtained from extension personnel and private 



consultants through the use of separate national cross-

sectional surveys. Data were gathered from extension 

clientele using a case study approach with a variety of data 

collection methods. The major findings that are relevant to 

this study are listed below. 

(1) There are more than 40 different crop, urban and 

livestock IPM programs representing more than 27 million 

acres. 

(2) More than 250,000 non-urban clients participate in IPM 

programs. 

(3) Better research support and increased funding levels 

were the highest rated future needs. 

(4) Extension personnel rated printed media as the most 

effective program delivery method. 

(5) Within electronic media, telephone and radio were 

perceived by extension personnel to be the most effective 

channels of communication. 

(6) Group meetings of cotton-producers and extension 

personnel were considered the most effective personal 

contact method by extension personnel. 

(7) Growers preferred printed media, individual contact, and 

group meetings for IPM information. 

(8) Scouting was the most pervasive technique used by 

growers. 



(9) Approximately 5% of growers indicated that they had 

discontinued using IPM practices. 

(10) Growers indicated that the most significant benefits 

from IPM were improved crop yield and quality. Protection o 

health and environment also were highly rated. 

(11) A greater proportion of IPM users than non-users had 

some college education. 

(12) Years of farming experience tended to be lower for IPM 

users vs. non-users. 

(13) IPM users preferred formal sources of information. 

(14) Gross revenues and net returns tended to be higher for 

IPM users than for non-users. 

(15) Private consultants served clients representing 3.5 

million acres. 

(16) A majority of pest management consultant firms 

indicated that the majority of their clientele operated 

small farms. 

(17) Extension was an important source of information for 

private firms. 

(18) 70% of the firms thought that extension should do more 

to facilitate establishment of private IPM consulting firms 

(19) Virtually all firms used a threshold concept on which 

to base pest control decisions. This concept is the 

cornerstone of integrated pest management approaches. 



(20) Firms indicated that their most important needs were 

direct access to research results, more involvement in 

research planning and access to extension IPM training. 

The implications that have been drawn by the authors 

of this nationwide evaluation offer even more insight as to 

how programs can be modified for greater grower acceptance. 

The data indicate that extension clientele prefer to receive 

IPM information via printed media sources. However, in order 

to serve future extension needs more efficiently, a support 

system using electronically-based information systems such 

as microcomputer networks must be developed. Another 

important concern for program modification is the fact that 

many growers rely on agri-chemical dealers and sales 

personnel for pest management information and that extension 

may be able to reach more people by working closely with the 

private sector. The authors of the study have also suggested 

that people planning to enter the field of plant protection 

should pursue interdisciplinary training since effective IPM 

requires knowledge of biology, agriculture, economics, and 

computer skills. Finally, the point is made that the goal of 

extension's IPM programs is extensive privatization and 

extension must continually involve the private sector in 

research and implementation. 

The data collection procedures used for the study 

were cross-sectional rather than longitudinal because of the 
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lack of baseline data in many states. The report suggest 

that further evaluation procedures of extension methods 

should be continually developed for the benefit of extension 

program planners, extension clientele and budget 

appropriation committees. 

The national evaluation report is the most recent 

and most relevant research pertaining to the study for this 

thesis. 



CHAPTER 3 

PROCEDURES 

The procedures used in this study were designed to 

acquire the information needed to meet the study's stated 

objectives. The procedures used are presented in four parts: 

(1)population (2)design (3)data collection and 

instrumentation and (4)analysis of data. 

Population 

The study examines Integrated Pest Management 

programs in the eleven foremost cotton-producing states in 

the United States. Each of the states has an IPM coordinator 

who was responsible for programs throughout the entire 

state. All information required about the program for each 

particular state was provided by the state coordinator. The 

entire population consisting of 11 respondents was surveyed 

and all have provided the needed data. Thus, the target 

population and the accessible population are the same. 

Design 

This study was a descriptive survey study and the 

most appropriate instrument with which to collect the 

information was a structured interview schedule. The 



respondents were mailed a copy of the questionaire used 

during the telephone interview so that the questions asked 

were provided prior to the interview. The IPM technologies 

for which the respondents were asked to provide information 

were identified from available literature and interviews 

with several IPM experts. The experts consisted of the 

assistant director for the Arizona Agricultural Experiment 

Stations, an entomologist, an area IPM specialist and a 

state IPM coordinator. 

The survey instrument was designed to acquire 

information in three general areas: background IPM program 

information, information on what percentage of cotton farms 

had adopted specified IPM techniques, and information on 

promotion strategies. 

The adoption response was measured by percentages of 

growers in each state who had adopted each of the recognized 

IPM technologies. Each percentage range for adoption was 

assigned a score ranging from zero to four. The total scores 

were added up and divided by the number of applicable 

technologies in each state. The resulting value was called 

the adoption response index. The promotion index was 

similarly obtained, however, there were more questions in 

that section so the index values are not on an equal 

interval scale. Extension's extent of participation in the 

diffusion of IPM information was measured by 18 questions 



about extension methods, and promotion strategies. The final 

questions asked each respondent to provide an open-ended 

response about perceived obstacles to adoption, and about 

perceived future research needs to facilitate the 

adoption/diffusion process of integrated pest management. 

Data Collection and Instrumentation 

A formal letter of introduction was sent to each of 

the eleven IPM state coordinators. The letter explained the 

nature of the study and the intended data collection 

procedures. The necessary arrangements were then made by 

contacting each coordinator and setting a date to collect 

the data by telephone. All interviews were scheduled between 

May 29 and June 12, 1987, depending on the availability of 

the respondent. A copy of the instrument was then sent to 

each state coordinator (Appendix A). Each respondent was 

subsequently contacted by telephone and the survey was 

carried out. Each interview ranged from 15-45 minutes. The 

response rate was 100%. 

Analysis of Data 

The interview schedule was structured so that each 

response and relevant comment were recorded on a preprinted 

interview form. The data collected were then transferred 

onto a tabulation sheet. The data then were analyzed in 



terms of frequency distribution, and other descriptive 

statistics. 



CHAPTER 4 

PRESENTATION AND INTERPRETATION OF DATA 

This chapter is devoted to presentation and 

interpretation of the data collected to answer the research 

questions. Data are presented in tablular form with 

accompanying comments and analysis. No statistical 

correlation has been provided because of the small number of 

cases and the discrepancies between programs that are 

difficult to measure. Hence it was determined that 

descriptive statistics would be more appropriate than 

inferential statistics. No prediction of causality was made. 

For ease of comprehending the tables the following 

abbreviations are used: CES = Cooperative Extension Service, 

P.C.'s = private consultants, Ag.-Chem. = agricultural-

chemical sales representatives, and % = percentage. 

This chapter is presented in such a format as to 

answer each stated research question starting from the first 

one down through the sixth question. 

41 
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Background Information 

An overview of IPM programs in the eleven states 

studied is presented in this section of the chapter. This 

information has been provided by the respondents but does 

not directly answer any of the research questions. Rather, 

this data was collected as background information used to 

describe or explain data relevant to the research questions. 

Length of Employment as State IPM Coordinator 

The average number of years of employment for state 

IPM coordinators was 9 years with a range of 5 to 17 years. 

Only two of the eleven respondents had worked previously as 

IPM area specialists. 

Funding for IPM Programs 

The data presented in this section describe state 

and federal funding for IPM. Funding is not broken down on a 

commodity specific basis because the funds were not strictly 

earmarked for cotton. Funding for cotton IPM programs alone 

is not available. 

Nine of the eleven states reported having received 

federal funding for IPM for 15 years. Arizona, where pilot 

projects were initiated 17 years ago has received funding 

for 17 years, and Mississippi reported receiving funding for 

11 years. Total federal funding for IPM programs in all of 



the eleven states, for the last fiscal year, 1986, was 

$2,270,000 with a range between states of $54,000 -

$615,000. Total 1986 state funding for IPM for the eleven 

states studied was $3,415,000 with a range between states of 

$0 - $1,900,000. Five states reportedly provide no state 

funding for IPM. Aggregate state and federal funding for all 

of the eleven states in 1986 was $5,685,000. 

Adoption Response 

To answer research question number one, data collected 

are presented in TABLE 1.. Data collected indicated that in 

1986, of the approximately 7,730,000 acres of cotton, 51-

100% of the acreage in the eleven states, in 1986, was 

managed under one or more IPM technologies. It was also 

determined that the percentage of cotton producing farms to 

total farms ranged between states from .8% to 75%. 

TABLE 1. IPM Techniques and Number of States With Percentage 
of Farms Adopting IPM Techniques. 

IPM Percentage of Farms Adopting IPM Techniques Weighted 
Techniques 0% 1-25% 26-50% 51-75% 76-100% Score 

Sampling once 3 8 35 
or more a week 

Use of pheromone 3 4 2 1 21 
traps 

•Control measures 8 1 1 15 
for overwintering 
at end of harvest 
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TABLE 1. Continued. 

IPM Percentage of Farms Adopting IPM Techniques Weighted 
Techniques 0% 1-25% 26-50% 51-75% 76-100% Score 

•Use of resistant 3 3 4 25 
varieties 

Selective use of 3 8 41 
chemicals 

Use of 2 9 9 
microbials 

Use of economic 2 3 6 37 
thresholds 

Use of computer- 18 2 14 
aided decision 
support systems 

*Use of trap 2 4 4 
crops 

Plant density 2 3 3 3 24 
control 

•Irrigation 4 11 3 21 
termination in 
season 

Reduced 2 4 14 18 
nitrogen 
application 

*Use of short 1 4 4 29 
season varieties 
or production 
techniques 

Shredding and 1 3 4 3 31 
tilling of 
crop residues 
after harvest 
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TABLE 1. Continued 

IPM Percentage of Farms Adopting IPM Techniques Weighted 
Techniques 0% 1-25% 26-50% 51-75% 76-100% Score 

Insecticide 2 
application in 
hot spots for 
boll weevil 
control 

OTHER 
Release of sterile 
male pests 
(pink bollworms) 
(Cali fornia) 

Str ip-cutt ing 
(alternate 
harvesting) 
of alfalfa 
where applicable 
(Arizona) 

Community pest 
management programs 
(Arkansas) 

Mandatory plow down 
and uniform host 
free period 
(California) 

Preservation of 
benef icials 
(Texas) 

17 

*Wherever n does not equal 11 it is because respondent(s) 
reported that the technology did not apply in their state 

TABLE 1 includes the most commonly used IPM techniques 

and how extensively they are used. The final indicator that 

is provided in the last column is a weighted score. This 

value was obtained by assigning a score of one through 4 to 

each of the percentage ranges. If there were four states 



that had indicated 75-100% of farms used a particular 

technology then the weighted score for that technology was 4 

X 4= 16. The weighted score assigned to that technique would 

then be 16. This helps the reader to distinguish the most 

frequently used techniqeus. The most commonly used technique 

according to this data is selective use of chemicals. Eight 

out of eleven states reported that this technique was used 

on 75-100% of the cotton-producing farms, and the three 

remaining states indicated that it was used on 50-75% of the 

cotton farms. The next most commonly applied technique was 

use of economic thresholds, followed by sampling for pest. 

Other techniques that were commonly used included: shredding 

and tilling of crop residue immediately after harvest, use 

of pheromone traps, use of resistant varieties, short season 

varieties or production techniques, and cultural techniques. 

The survey results indicated that certain techniques 

were never used. Two states reported no use of microbials, 

one reported no use of computer-aided decision support 

systems, two indicated no use of trap crops, and the same 

frequency distribution was true for reduced nitrogen 

application, plant density control and insecticide 

application in hot spots. As indicated in TABLE 1 certain 

states reported using "other" pest management techniques 

that were unique to specific areas. These included: release 

of sterile male pests, strip-cutting of alfalfa, where 



applicable, community 

plow-down and uniform 

benef icials. 

pest management programs, mandatory 

harvest dates, and the preservation of 

Selected Extension Methods Used for IPM Programs 

All the extension methods have been broadly 

catagorized into three major recognized channels of 

communication. Those are printed matter (PM), personal 

contact (PC), and electronic media (EL). Each respondent was 

asked to provide information on how frequently each of the 

methods was used per year for each of the IPM techniques. 

Frequency of extension methods used for each 

technique is shown in TABLE 2. A total of all responses for 

the extension methods used for the techniques in all the 

eleven states is also provided. Printed matter (PM) included 

extension bulletins, handbooks, and newsletters, personal 

contact (PC) included demonstrations, farm visits, group 

meetings, and electronic media (EL) referred to radio 

broadcasts, television spots, use of specialized IPM 

software, and slide or video presentations. 
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TABLE 2. Frequency of Extension Methods Used To Promote IPM 

Frequency of 
IPM Extens ion Use of Method We ighted 
Technique Method 1-10 11-20 >20 Score 

Life PM 4 8 9 47 
cycles of PC 1 8 18 71 
crops EL 5 0 15 50 

life 
cycles of PM 3 6 15 60 
key pests PC 0 6 24 84 

EL 3 2 21 70 

Sampling for 
pests PM 4 6 12 52 

PC 1 6 21 70 
EL 6 4 9 41 

Pheromone 
traps PM 4 4 15 57 

PC 3 8 15 64 
EL 4 4 9 21 

Use of 
alternative PM 7 0 12 43 
insecticides PC 4 2 15 53 

EL 6 2 6 28 

Varied 
cultural PM 4 4 12 48 
techniques PC 2 2 7 27 

EL 3 6 12 51 

Res istant 
varieties PM 5 0 12 41 

PC 6 0 12 42 
EL 5 4 3 22 

Hotspot 
insecticide PM 5 2 12 45 
application PC 1 2 24 77 application 

EL 5 2 12 45 
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TABLE 2. Continued 

IPM 
Technique 

Extens ion 
Method 

Frequency of 
Use of Method 

1-10 11-20 >20 
Weighted 
Score 

i) Shredding, 
tilling 
after 
harvest 

j) control 
measures 
for 
overwinter ing 

k) Trap 
crops 

1) Short-
season 
var iety 

PM 5 
PC 4 
EL 6 

PM 6 
PC 3 
EL 7 

PM 5 
PC 5 
EL 4 

PM 5 
PC 3 
EL 4 

6 6 35 
2 15 53 
0 9 33 

4 6 32 
6 12 51 
2 6 29 

0 3 14 
0 3 14 
0 0 4 

2 9 36 
4 12 47 
2 3 17 

WEIGHTED SCORES FOR ALL TECHNIQUES PM PC EL 
510 653 411 

These data indicate that personal contact and 

printed matter were the most frequently used extension 

method for the dissemination of IPM information. 

The data also show that certain methods were used more 

frequently than others for particular technologies. The most 

notable examples were for: information dissemination of life 

cycles of crops, which uses personal contact much more 

frequently than the other two methods; pheromone traps, 



which uses electronic media £ar less frequently; varied 

cultural techniques, which uses personal contact much less 

than the other two methods; and hotspot insecticide 

application, which uses personal contact much more 

frequently than the other two methods. As shown here, the 

method that is used most frequently to disseminate IPM 

information depends on the nature of the material to be 

explained. 

Although not shown in the tables, additional 

information is provided about methods used by the Extension 

Service to disseminate IPM information. This information is 

included in this section because of the importance of 

extension strategies. 

A majority of respondents indicated that the CES 

sends information or representatives to cotton-producer 

association meetings. A majority of respondents also 

indicated that surveys of grower attitudes for or against 

IPM have been taken within the last two years. Most 

respondents, furthermore, indicated that economic threshold 

data were updated for growers' information every year. 

Finally, respondents were asked to indicate whether computer 

support systems were provided by their office. Six 

respondents answered "no", and five answered "yes". The 

systems or application packages that were identified are 

listed below-



51 

Heliothis simulation model 
IMPACT for public access 
Insect Management Expert System 
Sequential sampling software for programable personal 

calculator 
Electronic bulletin board to provide cost/benefit data 
CALEX-Cotton expert system 
Gossymer 
COMAX-gossym predictive model 
On-hand systems analysts in agricultural economics 

department available to provide cost/benefit data 

Sources of Pest Management Advice 

The next part of the survey solicited information 

about how extensively extension was used as a source of pest 

management advice as compared to private consultants and 

agricultural-chemical sales representatives. TABLE 3 

illustrates the results. 
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TABLE 3. Percent of Cotton Growers Seeking Pest Management 
Advice From Various Sources. 

• 

Sources of Pest Management Advise 
Extension Private Consultants Ag-chem. Other 

States (Percentages) 

Alabama 50 30 5 10 
Ar izona 70 40 60 -

Arkansas 75 15 40 -

California 85 85 85 -

Georgia 85 5 10 -

Louis iana 90 8 75 -

Mississippi 16 80 3 2 
New Mexico 25 60 60 -

Oklahoma 25 5 70 -

Tennessee 75 5 10 -

Texas 50 30 10 10 

Averaqe 59 40 40 -

Ag-Chem.- denotes agricultural-chemical sales people 
Other- denotes (as answered by repondents) neighbors 

The information in TABLE 3 indicates that the 

Extension Service was used by a majority (59%) of cotton 

producers for pest management advice in the eleven states 

studied. Private consultants and agricultural-chemicals 

sales people were also used by a significant amount of 

growers (40% and 40% respectively). 

TABLE 4 shows the number of private consulting firms 

in each state provided with IPM information by the 

Cooperative Extension Service. Also indicated in the table 

are percentage of those firms to the total number of private 

consulting firms. The same data was not available for the 
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number of agri-chemical industries that were provided with 

IPM information to total number of agri-chemical industries. 

Table 4. Number and Percentages of Private Consulting Firms 
in Each State Provided with IPM Information by the CES. 

Percentage of 
P.C. Firms 
Provided with 

Number of P.C. firms IPM information 
Provided with IPM by the CES, 

State Information bv the CES to Total Firms 

Alabama 22 100 
Arizona 20 90 
Arkansas 6 100 
Cali fornia 300 100 
Georgia 10 100 
Louis iana 110 100 
Mississippi 175 100 
New Mexico 5 100 
Oklahoma 3 100 
Tennessee 4 20 
Texas 125 100 
Mean 62 92 

The data from TABLE 4 indicate that there is a large 

number of private consulting firms that are provided with 

IPM information through the Cooperative Extension Service, 

the average percentage to total firms being 92% with most 

respondents (nine out of eleven) indicating that the CES 

provides information to 100% of the firms. 
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Perceived Association Between Adoption Index and Promotion 

Index 

TABLE 5 reports the adoption response indices and 

the promotion indices. The adoption response index was 

derived in the following manner. If, in a state a given 

technique was not used, it received a score of zero. A score 

one was assigned where 1-25% of cotton-producing farms used 

the technique. Similarly, a score of two was assigned for an 

adoption range of 26-50% of farms, and a score of three was 

assigned for a.range of 51-75%. A score of four was assigned 

to adoption ranges of 76-100%. This scoring system was 

employed for each specified technology. 

Thus, if in a hypothetical state, 76-100% of cotton 

farms used sampling and 26-50% used pheromone traps, it 

would receive a score of 4 and 2. The adoption response 

index for this state would then be the sum of scores divided 

by the number of applicable techniques. The adoption 

response in this example is 4 + 2 =6/2 = 3. 

The highest value that could be reported for the 

adoption response would be 4.0. 

The promotion index was similarly obtained by 

assigning a score to each of the techniques, adding all 

values and dividing by the appropriate number of questions. 

There were many more questions asked regarding promotion 

strategies. The final value is not on the same interval 



scale as the adoption response indices. The highest 

promotion index that could have been reported was 23. 

TABLE 5 Adoption Resoponse and Promotion Indices 
• 

State 

Adoption 
Response 
Index 

Promotion 
Index 

Alabama 2.6 14.4 

Ar izona 2.0 12. 3 

Arkansas 2.4 13.4 

Cali fornia 2.3 14.3 

Georgia 2.6 13.1 

Louis iana 2.4 15.5 

Mississippi 3.1 15.1 

New Mexico . 2.0 13.9 

Oklahoma 1.6 18.2 

Tennessee 1.8 12.3 

Texas .2.4 19.7 

Average 2.3 14 . 7 

The data from this survey indicated that Mississippi had the 

highest adoption response index (3.1) with Alabama, 

Arkansas, Georgia, Louisiana, and Texas indicating higher 

than average adoption response indices. Oklahoma had the 

lowest adoption response index (1.6), with Tennessee, New 



Mexico and Arizona indicating adoption response indices 

lower than average. 

The promotion index was used to estimate how 

extensively the Cooperative Extension Service was involved 

in active dissemination of 1PM information. This data 

indicated that Texas had the highest promotion index (19.1), 

with. Oklahoma, Mississippi, and Louisiana indicating higher 

than the average index. The survey results indicated that 

Tennessee and Arizona reported the lowest promotion index 

with Arkansas and New Mexico indicating lower than average 

indices. 

It may also be noted from this table that three of the 

four states with low promotion indices also have low 

adoption indices. 

Comparisons Between IPM Programs in the Eleven States 

This section describes the characteristics of IPM 

programs in each state. The information indicates the 

differences in IPM programs between states and why 

measurements of success are difficult to quantify. Each 

respondent has provided a list of perceived obstacles to 

adoption of IPM which are described at the end of each case 

descr iption. 
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Alabama 

Survey of the State IPM Coordinator indicated a 

higher than average adoption response index for the 350,000 

acres of cotton grown. Two techniques which have been 

referred to in the literature as most important components 

of IPM are sampling and use of economic thresholds. Alabama 

indicated that 76-100% of cotton producing farms employed 

both those techniques. Response for irrigation termination 

in late season was also 76-100% of farms. A variety of IPM 

technologies have been incorporated. The CES provides no 

computer support systems but does have a chart designating 

costs and benefits of a variety of insecticides for cotton 

pests. According to survey results the following techniques 

have been promoted most extensively: sampling methods, 

information on life cycles of key pests and scout training. 

Promotion index was slightly lower than average. The CES 

provides training for field scouts. Alabama is characterized 

by a large number of small farms. Perceived obstacles to 

adoption of IPM were the fact that economic thresholds were 

often set too high, and there were problems with monitoring 

being too inexact and time consuming. 



Arizona 

Survey responses indicated a lower than average 

adoption response index for the 450,000 acres of cotton 

grown. The two most significant techniques, sampling for 

pests and use of economic thresholds, were both used on 76-

100% of cotton producing farms. Irrigation termination, 

selective use of chemicals, use of short-season varieties or 

production techniques and plow-down after harvest were also 

used. Other IPM technologies were seldomly used except for 

the use of pheromone traps by 26-50% of farms, and strip-

cutting (alternate harvesting) of alfalfa fields, where 

applicable. No IPM computer software packages were available 

through the CES. Promotion was most extensive for the 

following techniques: sampling methods, information on life 

cycles of key pests, early season insecticide application in 

hot spots for boll weevil control and immediate shredding 

and tilling of crop residues. Promotion index was lower than 

average. The CES provides training for field scouts. 

Perceived obstacles to adoption were the lack of hard dollar 

funding, lack of support for IPM by agricultural colleges 

and administration, and lack of economic threshold data. 

Arkansas 

Survey responses indicated a slightly higher than 

average adoption response index for the approximately 



500,000 acres of cotton grown. Sampling and use of economic 

thresholds were employed by 76-100% of the cotton producing 

farms. There was a 76-100% response for selective use of 

chemicals and for the use of short-season varieties. IPM 

technologies that have been adopted are diverse. Arkansas 

had community pest management programs in which 25-50% of 

farms participate. No IPM computer software packages were 

available. Promotion was most extensive for the following 

techniques: scouting, varied cultural techniques, 

information on life cycles of crops and key pests, use of 

pheromone traps, advantages of alternative insecticides and 

early season insecticide application in hot spots for boll 

weevil control. The promotion index lower than average. 

Respondent indicated that although IPM is complex all 

practical reommendations have been accepted by growers. 

California 

Responses to the survey indicated an average 

adoption response for 1.57 million acres of cotton grown. 

Sampling and use of economic thresholds were used on 76-100% 

of farms. Irrigation termination in late season on irrigated 

acreage, use of short season varieties, and plow down after 

harvest were also used by 76-100% of farms. There were 

mandatory plow-down dates and uniform planting dates so that 

there is a region-wide host free period. 51-75% of farms 



also participated in the release of sterile pink bollworm 

males. Two IPM computer software packages were avaialable 

through the CES, IMPACT and CALEX-Cotton Expert System. 

Promotion was most extensive for the following technologies: 

varied cultural techniques, information on life cycles of 

crops and key pests, sampling methods, use of pheromone 

traps, early plow down and control measures for 

overwintering pink bollworms. Promotion index slightly lower 

than average. 

Georgia 

Survey responses indicated adoption response index to 

be higher than average for the approximately 300,000 acres 

of cotton grown. Sampling and use of economic thresholds 

were used by 76-100% of farms. Use of resistant varieties, 

selective use of chemicals, plant density control and use of 

short-season varieties or production techniques were also 

used by 76-100% of farms. There was reportedly extensive use 

of diverse techniques. No IPM software packages were 

available although a systems analyst from the agricultural 

economics department was available for public access of 

cost/benefit data. According to survey results promotion was 

most extensive for the following techniques: varied cultural 

techniques, use of pheromome traps, information on life 

cycles of crops and key pests and use of resistant 



varieties. The promotion index was lower than average, as 

indicated by the survey. Field scouts are trained annually 

and a newsletter "Scoutscoop" is distributed. A perceived 

obstacle to adoption was the extra management required to 

implement IPM. Personal credibility of extension personnel 

was rated as an important contributing factor to adoption. 

Louis iana 

Survey responses indicated adoption response index 

to be slightly higher than average for the approximately 

600,000 acres of cotton grown. Sampling and use of economic 

thresholds were used on 76-100% of cotton farms. Selective 

use of chemicals, irrigation termination in late season for 

irrigated acreage, plow-down after harvest and insecticide 

application in hot spots for boll weevil control were also 

used on 76-100% of farms. Other technologies used were 

reduced nitrogen application, and use of pheromone traps. No 

IPM computer software was available for public use. 

Promotion was most extensive for the following technologies: 

advantages of alternative insecticides, information on life 

cycles of crops and key pests, sampling methods, use of 

pheromone traps, use of resistant varieties, and early 

season insecticide application in hot spots for boll weevil 

control. Promotion index was the third highest for the 

eleven states studied. Louisiana works very closely with 



private consultants and trains consultants in various 

counties. Perceived,obstacles to adoption included the 

established support for maximum yields and the extent of the 

influence of large numbers of chemical sales 

representatives. 

Mississippi 

Survey responses indicated the adoption response 

index to be the highest for all eleven states for the 

approximately 100,000 acres of cotton grown. Sampling and 

use of economic thresholds were employed on 76-100% of 

farms. Other techniques reportedly used on 76-100% of farms 

included: use of pheromone traps, control measures for 

overwintering, use of resistant varities, selective use of 

chemicals, plant density control and insecticide application 

in hot spots for boll weevil control. Respondent said that 

the use of short-season varities and irrigation termination 

were inapplicable to that state. No IPM computer packages 

were available for public use. According to survey results, 

the most extensively promoted techniques were : use of 

resistant varieties, information on life cycles of crops and 

key pest, sampling methods, early season boll weevil control 

plow down after harvest and control measures for 

overwintering. The promotion index was higher than average. 

The Cooperative Extension Service reportedly works with many 



private consultants. No obstacles were listed as respondent 

indicated that they virtually had 100% adoption. 

New Mexico 

Survey responses indicated a lower than average 

adoption response for the 93,100 acres of cotton grown. 

Sampling for pest populations was done on less than 25% of 

the cotton farms, and use of economic thresholds on 51-75% 

of farms. Selective use of chemicals and immediate shredding 

and tilling after harvest were employed on 76-100% of farms. 

New Mexico is an exceptional case in this study because of 

the exclusive production of high-quality Acala cotton, and 

because of the lack of boll weevil pressure. Respondent 

indicated, therefore, that control measures for 

overwintering boll weevils, use of resistant varieties, use 

of short-season varieties and insecticide application in hot 

spots did not apply to that state. Two IPM software packages 

were available for public use- GOSSYMER, and COMAX. 

The most extensively promoted techniques were: early 

plow-down after harvest, regional cooperation, use of 

pheromone traps, and infomation on key pests. The promotion 

index was lower than average. New Mexico participates in a 

regional IPM cooperative effort, is part of the boll weevil 

eradication program and has an established scouting program. 



A perceived obstacle to adoption was the high effectiveness 

of the currently used synthetic pyrethroids. 

Oklahoma 

Survey responses indicated a lower than average 

adoption response index for the approximately 450,000 acres 

of cotton grown. Sampling for pest populations was done on 

less than 25% of cotton farms and use of economic thresholds 

was employed on 26-50% of farms. Selective use of chemicals 

and use of short-season varieties were employed on 51-75% of 

farms. Three specialized IPM application software packages 

were available for public use by the CES- Insect Management 

Expert System, Sequential Sampling programmable personal 

calculator, and an electronic bulletin board to provide 

cost/benefit data. The techniques that were most extensively 

promoted were : varied cultural techniques, sampling 

methods, use of pheromone traps, and immediate plow-down 

after harvest. The promotion index is the second highest of 

all the eleven states. Oklahoma provides scout training 

programs. Perceived obstacles to adoption included lack of 

research information and funding, lack of extension 

personnel time, free service offered by chemical aerial 

applicators, and lack of confidence by dryland producers 

that scouting will pay off. 
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Tennessee 

Survey responses indicated a lower than average 

adoption response index for the approximately 350,000 acres 

of cotton grown. Sampling for pests was done on less than 

25% of the cotton farms, and use of economic thresholds was 

employed on 26-50% of farms. Selective use of chemicals and 

plant density control were used on 76-100% of farms. Short-

season varieties or production techniques were also used. 

Respondent indicated that many of the techniques were not 

practiced because of the relative lack of insect pressure, 

especially from the boll weevil. Hence fewer treatments 

protect the beneficials. One IPM computer software package 

was available- COMAX-GOSSYM, a predictive model. Also there 

was a systems analyst from the agricultural economics 

department that provided cost/benefit data to growers. 

According to survey results the most extensively promoted 

techniques were: information on life cycles of key pests, 

sampling methods, use of pheromone traps, use of alternative 

insecticides, varied cultural techniques, early boll weevil 

control, and use of short-season varieties. Promotion index 

was lower than average. Tennessee has a training program for 

field scouts but works with very few private consultants. 

The perceived obstacles to adoption included minimal 

pressure from insects, hence little demand for IPM, low 

commodity prices and limited number of IPM area specialists. 
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Texas 

Survey responses indicated a higher than average 

adoption response index for the approximately 4 million 

acres of cotton grown. Sampling for pest was done on 76-100% 

of farms and use of economic thresholds employed on 51-75% 

of farms. Use of resistant varieties, selective use of 

chemicals, and use of short-season varieties or production 

techniques were all used on 76-100% of farms. Other 

techniques used on a majority of farms were use of computer-

aided decision support systems, and preservation of 

beneficials. One IPM software package was available-

Heliothis Simulation Model. Promotion was very extensive for 

all techniques with the minimal exception of sampling 

methods. Promotion index is the highest for all of the 

eleven states. Texas has three scout training programs per 

year that provide continuous training in 18 counties. The 

CES worked with many private consultants and many grower 

associations (8). No major obstacles to adoption were 

listed, however, respondent commented that there were too 

few private consultants and some lack of confidence by 

growers in the fact that scouting would pay off. 

This section has described each state's program on a 

comparative basis. Some discrepancy exists due to the fact 

that all programs are different and each one's successes and 
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shortcomings are hard to quantify. Nonetheless, these survey 

results have yielded some valuable indication of the status 

of IPM for cotton in the foremost cotton-producing states. 

Perceived Significance of Research Needs 

The final research question sought respondents' 

perceptions about obstacles to adoption and percived 

significance of research needs. The obstacles to adoption 

have been outlined under a description of each state's 

program. Data collected regarding the perceived significance 

of research needs are provided in TABLE 6. 
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TABLE 6. Perceived Significance of Research Needs 

Research Area 

Economic cost/benefit 
data 

Surveys about growers' 
attitudes 

Genetic engineering to 
increase 
plant host resistance 

Perception of Significance Weighted 
VS SS I NO Score 

18 

13 

Insect growth regulators 

Insect Pathogen Genetics 

Chemical effects in pest 
resistance 

•Biotechnology 

**Other 

4 

3 

8 

8 

4 

3 

3 

8 

8 

18 

13 

•Biotechnology- 3 respondents indicated that it depends on 
how biotechnology is directed. 

**Other- the other research needs that were reported to be 
"very significant" were: 

economic threshold data research 
development of complementary IPM technologies such as 

specialized computer systems 
development and support for more stringent pesticide 

regulat ions. 

The data in Table 6 show the number of respondents that have 

reported reseach areas to be either very significant, 

slightly significant, insignificant or no opinion. The 

weighted score in the far right-hand column indicates the 

most highly rated research need of those listed. Economic 

cost/benefit data research and chemical effects in pest 



resistance were the most highly rated. Three out of eleven 

respondents indicated that they perceived surveys of 

growers' attitudes, insect growth regulators and insect 

pathogen genetics to be insignificant. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, RECOMMENDATIONS 

This chapter brings the research effort "Integrated 

Pest Management Programs in Cooperative Extension" to a 

logical closing. This chapter is presented in four parts: 

(1) Problem Statement and Objectives, (2) Summary of 

Findings, (3) Conclusions of the Study, and (4) 

Recommendations based on the study. 

Problem Statement and Objectives 

The purpose of this study was to assess the adoption 

response of cotton growers to IPM techniques promoted by the 

CES, identify extension strategies used to promote IPM, and 

to provide descriptive comparison of IPM programs in each of 

the states. Integrated Pest Management was presented as an 

alternative crop production strategy contributing to a more 

sustainable resource base and sustainable production system. 

The following questions served as the specific 

objectives of the study and directed the investigation of 

the problem. 

70 
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1. What is the adoption response of cotton growers to 

IPM techniques promoted by the CES in each of the 

eleven cotton-producing states? 

2. How frequently are selected extension methods for 

cotton IPM techniques being used by the CES in the 

eleven states? 

3. What are the sources of pest management advice used 

by cotton growers in the eleven foremost cotton-

producing states? 

4. Is there any perceived relationship between the 

adoption response index and the promotion index? 

5. What comparisons can be made between IPM programs in 

each of the eleven states? 

6. What are perceived to be the most significant 

obstacles to adoption of IPM by cotton growers and 

the most significant future research needs for IPM? 
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Summary of the Findings 

The following is a summary of the findings of this 

study: 

1. More than fifty percent of the cotton-producing 

farms in the eleven states studied used one or more 

IPM technique. Eight of the eleven states indicated 

that selective use of chemicals and sampling for 

pests were employed on 76-100% of farms. Use of 

economic thresholds was also extensively employed, 

as was use of short-season varieties, use of 

resistant varieties and immediate shredding and 

tilling of crop residues after harvest. Techniques 

that were not applied extensively were use of 

microbials and trap crops. 

2. Personal contact was the most frequently used 

extension method, (total weighted score of 653), 

followed by printed matter, (total weighted score 

510). However, electronic media was also used quite 

frequently, (total weighted score of 411). Data 

indicated that extension method varies with respect 

to IPM technique being promoted. 

3. A majority of respondents indicated that surveys of 

grower attitudes were conducted, that economic 
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threshold data were updated every one to two years 

and that there was cooperation between extension and 

private consultants. Five out o£ eleven respondents 

indicated that the Cooperative Extension Service 

provided computer IPM application packages or 

systems. 

The data indicated that extension was used by a 

majority o£ cotton growers (59%) as a source of pest 

management advice, although, private consultants and 

agri-chemical sales representatives were also used 

by a significant number of growers (40%, in either 

case). Data also indicated that the Cooperative 

Extension Service sends IPM information to almost 

all of the grower associations and to a large number 

of private consulting firms (92%). 

In the case of three states there was an incidence 

of both low adoption and low promotion. These states 

were Arizona, New Mexico and Tennessee. No 

statistical correlations can, however, be 

established due to the discrepancies between 

programs in the different states and the descriptive 

nature of this study. 
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6. There were many program variations between states. 

There were some similarities, however. These 

similarities included use o£ site-specific, timely 

information on which to base pest management 

decisions; use of a variety of extension methods to 

disseminate IPM information, and efforts to develop 

linkages between the Cooperative Extension Service, 

private consultants and grower associations. 

7. Primary obstacles to more extensive adoption of IPH 

by cotton producers that were identified by the 

respondents included: inadequate hard dollar 

funding, inadequate support for IPM from 

agricultural colleges and administration, not enough 

private consultants, federal support programs that 

encouraged maximum yield, lack of extension 

personnel time and the sometimes conflicting 

interests of large numbers of sales representatives 

working for agricultural-chemical industries. 

8. The most frequent responses given for perceived 

research needs was economic cost/benefit research, 

and chemical effects in pest resistance. Genetic 

engineering to increase plant host resistance and 

biotechnology were also highly rated. 
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9. In 1986, total state funding was significantly 

greater than total federal funding for all of the 

eleven states even though five states reportedly 

provided no specific state funding for IPM programs. 

10. A majority of states reported no provision of 

computer-aided decion support systems. 
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Conclusions of the Study 

Based upon the findings of the study, the following 

conclusions were drawn: 

1. The Integrated Pest Management program of the 

Cooperative Extesnion Service for cotton has met 

with considerable success in all of the eleven 

foremost cotton-producing states, although the 

- selection and degree of adoption of IPM techniques 

varies considerably among states. 

2. Extension is the primary source of pest management 

advice for cotton growers in the eleven states. 

3. Personal contact by Extension staff continues to be 

the most frequently used extension method. 

4. Electronic media still remained the least frequently 

used medium of extension communication. 

5. There is a recognized need for and continued 

development of interagency coordination between the 

Extension Service, private consulting firms, and 

agrichemical industries. 
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6. State IPM programs in similar geographic or climatic 

regions employ similar techniques for pest control. 

There is much potential for regional coordination of 

area-wide integrated pest control strategies. 

7. in order for ipm to become a wore effective 

preventative and suppressive pest control strategy, 

there must be more long term commitment in terms of 

state support, hard dollar funding and curriculum 

development. 

Recommendations 

Based upon the findings and the conclusions of the 

study, the researcher takes the liberty to offer the 

following reommendations to whom it may concern: 

1. 1PM is a complex technological package that must 

necessarily be adapted to the circumstances within 

which it will operate. Collection of site-specific 

information and new varietal development should be 

conducted and made available to growers, so that 

various IPM strategies could become more applicable 

to specific regions. Pest control strategy 

variations should be outlined and descibed so that 

regions with similar climatic conditions can become 

aware of applicable strategiea,and so that programs 

can be more readily measured. There should be 
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further investigation into program variations as 

related to size of farming operation so that growers 

are made aware of management decisions made by their 

counterparts. 

2. The most significant support system for IPM in the 

future will most likely be electronic systems since 

IPH necessitates the management of voluminous 

amounts of data. Development of specialized software 

should be encouraged, and made available through 

more extension offices. 

3. Lack of hard dollar funding was frequently reported 

as an obstacle to adoption. It has been determined 

that aggregate federal funding is only approximately 

66% of aggregate state funding. If USDA-CES 

continues to encourage implementation of IPM 

programs, then the Cooperative Extension IPM 

programs must be supported by designated, hard 

dollar funding so that states can plan ahead and 

hire the required personnel without fear of 

annual budget cuts. 
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4 .  Production technologies vary between states but 

share commonalities between regions. Respondents 

indicated that adoption could be facilitated by 

increased regional cooperation. It is only through 

extended and mor^ stringent regional cooperation 

that pest populations can be dealt with on a large 

scale. This coordination should be developed. 

5. Respondents indicated that one obstacle to 

adoption was lack of support from agricultural 

colleges and administration. The need for 

alternative crop production strategies to the 

conventional, high-input strategies promoted in the 

recent past should be outlined. Program development 

in integrated crop protection should be advanced so 

that more scientific personnel could be enlisted and 

more resources devoted to strategies that have been 

encouraged by USDA and a number of other government 

and private instutions that provide guidelines 

for policy formation. 

6. 1PM is a production system currently researched and 

implemented by the land grant universities/ 

experiment stations and extension offices. The 

future of such production strategies will depend on 
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the privitlzatlon of the programs. Extension should 

be encouraged to cooperate with both private 

consultants and agricultural-chemical sales 

industries in developing researh guidelines, 

education and implementation. 

7. There should be further investigation of the long-

term effects of allowing licensed pest control 

advisors to work simultaneously as chemical sales 

representatives. 

8. USDA-ES has instituted an accountability mandate to 

all states receiving federal funds for IPM. 

Evaluation of programs can only be adequately 

conducted when guidelines for data collection 

methods are developed. While a number of researchers 

have contributed significantly to this endeavor, 

more surveys and data collection guidelines must be 

developed in the future so that progress and 

setbacks can be more fully understood and acted 

upon. 
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EXPLANATION OF STUDY TO SURVEY PARTICIPANTS 
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The purpose of this study is to analyze the effect of 
promotion strategies of integrated pest management 
technologies on adoption response. This study will focus 
exclusively on IPM programs for cotton in the 11 foremost 
cotton producing states. 

Many cost/benefit analyses have been conducted that 
have demonstrated the potential for IPM to reduce operating 
costs for growers and to reduce the potential for 
environmental contamination. This study will determine what 
effect the promotion of technologies by the Cooperative 
Extension Service has on the adoption levels of producers in 
each of the 11 cotton-producing states in the U.S. This 
information should be useful to extension personnel so that 
IPM programs can be modified for greater acceptance by 
growers. 

The information will be collected by telephone. This 
survey instrument is being sent so that you will have time 
to look the questions over and so that at the time of the 
phone call you will have the questions in front of you, to 
avoid confusion. The questionaire is divided into four 
relatively short parts. The first few questions ask for some 
general background information.The second part contains 
questions about how extensive adoption of IPM for cotton has 
been by growers. The third part elicits information about 
extension strategies used to promote programs. The final 
section of the survey asks two general questions about the 
respondent's opinion about the future of IPM for cotton in 
the United States. Most of the questions can be answered by 
simply checking the appropriate boxes. Your cooperation in 
completing this survey is greatly appreciated. 

Thank you for your time. 
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YOUR STATE 

HOW MANY IPM AREA SPECIALISTS DOES YOUR STATE CURRENTLY 
EMPLOY? 

FOR HOW LONG HAVE YOU BEEN EMPLOYED BY THE COOPERATIVE 
EXTENSION 
SERVICE TO WORK WITH IPM PROGRAMS-

A) AS AN AREA SPECIALIST 

B) AS THE STATE COORDINATOR. 

Q-l.For how many years has your state received federal 
funding for IPM through the Cooperative Extension 
Service? 

Q-2.How much funding was allocated to IPM through the CES in 
your state for the following fiscal years? 

FEDERAL 

1984 1985 1986 

STATE 

1984 1985 1986 

TOTAL FUNDING 
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Q-3.What percentage of farms in your state are cotton 
producing farms? 

% 

Q-4.Approximately how many acres of cotton are grown? 

acres 

Q-5.What is the estimated percentage of cotton farms in your 
state that employ the following technologies? (please check 
the most appropriate percentage) 

0% 1-25% 26-50% 51-75% 76-100% 

sampling for pest 
population densities 
once a week or more 
frequently (scouting) 

use of pheromone 
traps for monitoring 
(such as Leggett 
traps for monitoring 
boll weevil 
overwintering) 

control measures for 
overwintering by 
application of 
diapause insecticide 
at the end of the 
harvest. 

use of resistant 
var ieties 

selective use of 
chemical 
insecticides in the 
material, 
dosage and timing. 
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use of microbials 
such as viruses, 
bacteria, or fungi 
(bacillus 
thuringiensis, 
heliothis NPV) 

use of economic 
thresholds to 
determine need for 
spraying pests 

use of computer-
aided decision 
support systems to 
facilitate 
management decision 
rrtak ing 

use of trap crops 

plant density 
control 

irrigation 
termination in late 
season 

reduced nitrogen 
application 

use of short-season 
var ieties 
or production 
techniques 

shredding and 
tilling of crop 
residues immediately 
after harvest 



0% 1-25% 26-50% 51-75% 76-100% 

insecticide 
application in hot 
spots for early 
season control 
of the boll weevil. 

PLEASE LIST ANY 
OTHER 

(Specify) 

(Speci fy) 

PART II DIFFUSION OF IPM TECHNOLOGIES 

PLEASE ANSWER THE NEXT QUESTION IN TERMS OF PERCENTAGE OF 
GROWERS IN 
YOUR STATE WHO SEEK PEST MANAGEMENT ADVICE FROM THE 
FOLLOWING 
CATAGORIES 

Q-6.Approximately what percentage of cotton growers seek 
advice from 
the following sources? 

private consultants 

agricultural-chemical salesmen 

extension personnel 

other, please specify 
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Q-7.What cotton producer associations are active in your 
state ? 

1. 2. 

3. 4. 

Q-8.Does the CES send representatives or information to 
those association meetings? (check one) 

FREQUENTLY SOMETIMES RARELY NEVER 

Q-9 Does the CES provide any computer-aided decision support 
systems that provide cost/benefit data to growers to 
facilitate pest management decision making? If so, please 
list below the application packages available through your 
off ice. 

NO 1. 2. 

YES 3. 4. 

Q-lO.How often is economic threshold data updated with 
relation to stage of cotton growth, time of season/and 
infestation levels? 

EVERY YEAR EVERY 2-3 YEARS EVERY 5 YEARS NEVER 

Q-ll.How frequently are surveys of cotton growers in your 
state conducted by extension personnel to determine 
attitudes for or against IPM? 

WITHIN LAST WITHIN LAST WITHIN LAST NEVER 
2 YEARS 5 YEARS 10 YEARS 
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FOR THE NEXT QUESTION PLEASE INDICATE YES OR NO, AND IF YES, 
PLEASE CHECK BOX FOR HOW INFORMATION IS DISSEMINATED AND 
APPROXIMATELY HOW FREQUENTLY. IF INFORMATION IS IN THE FORM 
OF PRINTED MATTER PLEASE CHECK THE BOX UNDER PM, IF BY 
PERSONAL CONTACT CHECK PC, AND IF BY ELECTRONIC MEDIA CHECK 
EL. EACH ANSWER SHOULD ALSO INDICATE APPROXIMATE NUMBER OF 
TIMES METHOD WAS USED PER YEAR. 

PM PRINTED MATTER (EXTENSION BULLETINS,OR HANDBOOKS) 

PC PERSONAL CONTACT (FARM VISITS, DEMONSTRATIONS, GROUP 
MEETINGS) 

EL ELECTRONIC MEDIA (RADIO BRAODCASTS, DEVELOPMENT OF 
SPECIALIZED IPM SOFTWARE, T.V. SPOTS , USE OF VIDEO 
CASSETTES OR SLIDE PRESENTATIONS) 

Q-12.Does your office make available METHOD TIMES PER YEAR 
information on the following topics to 1-10 11-20 >20 
growers through the extension service? 

A)Life cycles of cotton PM. 
NO YES PC 

EL. 

B)Life cycles of key pests 
that affect cotton 

NO YES PM 
PC 
EL 

OSampling methods 
NO YES PM 

PC 
EL 

D)Use of pheromone traps 
or blacklight traps 

NO YES PM 
PC 
EL 

E)advantages/disadvantages of 
alternative insecticides 
such as botanicals, microbials, 
or selective insecticides? 

NO YES PM 
PC 
EL 
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METHOD TIMES PER YEAR 
1-10 11-20 >20 

F)varled cultural techniques 
such as wider row spacing,early 
planting, irrigation delay and 
reduced nitrogen application. 

NO YES PM 
PC 
EL 

G) use o£ resistant varieties 
with inherent characteristics 
£or suppression o£ insect 
populations. 

NO YES PM 
PC 
EL 

H) Early season insecticide 
application in selective 
hotspot areas £or boll 
weevil control. 

NO YES PM 
PC 
EL 

I) Early harvesting and 
immediate tilling 
under o£ stalks 

NO YES PM 
PC 
EL 

J) Control measures for the 
overwintering of the 
boll weevil 

NO YES PM 
PC 
EL 
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METHOD TIMES PER YEAR 
1-10 11-20 >20 

K) Use o£ trap crops 
NO YES PM 

PC 
EL 

L) Use o£ short-season varieties 
NO YES PM 

PC 
EL 

M) /other (please specify) 

NO YES PM 
PC 
EL 

Q-13.What is the estimated number of private consulting 
firms in your state that are provided with IPM information 
through the Cooperative Extension Service? 

Q-14.Approximately what percentage of firms is that to total 
pr ivate 
consulting firms in your state? 

% 
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Q-15.Please list what are, in your opinion the roost 
significant obstacles to adoption of IPM by cotton growers 
in your state.(Either use each of the lines for separate 
responses or use all lines for one response.) 

1. 
2 .  ;  
3 . 
4 . 

Q-16.What areas of research do you believe will most 
significantly 
contribute to facilitation of the diffusion/adoption process 
of IPM for 
cotton? Please check box under appropriate column in terms 
o f -

VS very significant 
SS slightly significant 
I insignificant 
NO no opinion 

VS SS I NO 
economic cost/benefit analysis 

surveys about growers attitudes 

genetic engineering to increase plant host 
resistance: nectariless character/ 
glabrous (smoothness) character, 
high gossypol character 

Insect growth regulators 

Insect pathogen genetics 

chemical effects in pest resistance 

biotechnology 

other, please specify 
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