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Objectives of Crop Pest Management Short Course 

Gerald R. Miller 
Extension Agronomist 

Department of Agronomy and Plant Genetics 
University of Minnesota 

Crop Pest Management programs have been conducted by the Minnesota Agricul
tural Extension Service since 1979. A number of private consultants and 
cooperatives are also conducting crop management programs in the st&te. 
These programs ~ere born out of a number of concerns that were being expressed 
locall~ and nationally during the 1960's and 1970's. 

Gro~ers and processors of crops ~ere facing continuing high losses due to 
pests and costs of control ~ere increasing rapidly. Thirty percent of our 
potential agricultural production is lost each year to pests. Reduction of 
these losses through more effective pest control methods is essential if ~e 
are going to provide an adequate supply of ~holesome food for the four billion 
people no~ living on the earth, let alone for a population t~ice that size 
in 30 years. 

Pest control practices have become highly dependent on chemicals and resis
tant varieties in our present production systems. These practices have been 
~idely accepted because they are simple, generally effective and economical. 
But the ~ide use of chemicals has led to concerns because of the development 
of pest resistance, resurgence of pests follo~ing chemical treatments, destruc
tion of beneficial insects, creation of ne~ pest problems, effects on non-target 
organisms and environmental contamination. 

Concerns about the environmental effects of pesticides ~ere expressed force
fully beginning ~ith Rachel Carson's Silent Spring in 1963 and continuing 
through the present time by many local and national organizations. These 
expressions have led to an increased a~areness of potential health effects 
and environmental impacts from careless use and handling of chemicals. 

Finally, it ~as apparent that much of the sophisticated ne~ technology being 
used by farmers ~as developed by highly specialized scientists ~orking ~ith
in their o~n disciplines ~ith little interaction ~ith other disciplines. 
Farmers ~ere often receiving conflicting recommendations on crops management 
practices to control various pests and the information ~as generalized rather 
than related to specific field conditions. 

In this setting of the many concerns that ~ere being expressed, integrated 
pest management concepts and programs ~ere born. In practice these programs 
involved: 

1) Field monitoring to identify and quantify pests and to measure crop development. 

2) Weather monitoring. 

3) Judicious application of control practices as needed after considering 
economic benefits, potential health risks and possible environmental effects. 
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Application of this more complex technology to individual fields has brought 
about a need for new ~ervices from public and private agencies. Highly trained 
individuals are needed to provide the services. Farmers may acquire the skills 
themselves, but in most cases, the grower will not be able to afford the time 
to keep up with the large quantity of rapidly changing information nor will 
he/she have the time to walk fields to collect the detailed information needed 
to make wise pest management decisions. Therefore, farmers are considering 
how to obtain the needed services to apply these more complex crop pest manage
ment practices. 

This short course was planned to bring together representatives from growers, 
private consultants, cooperative managers, scouts, University specialists, 
government officials and others who have had various experiences with crop 
pest management. We hope this forum will result in a candid expression of 
views and sharing of information regarding the possibilities for future devel
opment of crop pest management programs in Minnesota. Specifically the objec
tives of the short course are to develop among those attending an awareness 
of: 

1) Integrated pest management concepts and technology. 

2) Present programs in crop pest management. 

3) Organizational alternatives for conducting CPM programs. 

4) Potential future development of CPM in Minnesota. 

4 



INTRODUCTION 

CROP PEST MANAGEMENT: 

RATIONALE AND NEW TECHNOLOGY DEVELOPMENT 

Richard J. Sauer, Director 
Minnesota Agricultural Experiment Station 

I look upon my role at this point in the program for this short course 
as two-fold: 1) to define crop pest management in a manner that sets 
the stage for the more in-depth talks and discussions which follow; and 
2) to focus on the role which public supported-agricultural research 
can and must play if pest mangement is to become a reality rather than a 
largely composite, generalized goal. 

RATIONALE FOR PEST MANAGEMENT 

A Definition of Pest Management 

could very briefly define 11 pest management 11 as an approach which 
maximizes natural controls of pest populations and utilizes man-initiated 
actions only when it is highly probable that a pest population will 
exceed an economic injury level. But some further elaboration is 
necessary. An analysis of potential pest problems must be made. Based 
upon knowledge of each pest and its environment and of its natural 
enemies, farming practices are modified (such as changes in planting and 
harvesting schedules, rotation, etc.) to affect the potential pests 
adversely and to foster the activity of natural enemies of these pests. 
If available, seed from varieties which have been bred to resist pests 
is planted. Once these preventive measures are taken, the fields are 
monitored to determine the densities of the pests and of their natural 
enemies as well as to measure important environmental factors. Only 
when the threshold level at which significant crop damage from the pest 
is likely to be exceeded should preventive or suppressive measures be 
taken. If such measures are required, then the most suitable technique 
or combination of techniques, such as biological controls, selective use 
of pests-specific pathogens, or perhaps chemical pesticides, must be 
chosen to control a pest which causing minimum disruption of its natural 
enemies. This approach differs markedly from pest control -- the tra
ditional 11 insurance11 application of pesticides on a fixed schedule. 
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An Historical Perspective 

I do not regard what I have outlined thus far as sufficient to explain 
why plant protection scientists are redirecting their efforts from pest 
control to pest management. This requires a brief historical perspective. 

Throughout history man has struggled against pests in order to provide 
an adequate food supply and protect his health. By the decade of the 
1950's, food crop damage caused by pests reached an estimate of $14 
bill ion per year in the United States alone. Despite advances in modern 
chemical pest control, extensive pest damage continues. 

Prior to the late 19th century, plowing, planting, watering, and har
vesting schedules, along with hand destruction, were the methods used to 
control damaging pest populations. Toward the turn of the century and 
up until the mid-1940's, organic plant derivatives and minerals, such as 
nicotine, sulfur and arsenic-contianing compounds, were used for pest 
control. 

Following World War I I, human populations and technology exponentiated, 
the latter partly responsible for the former and both placing an unpre
cedented and ever increasing demand on our finite resources. Appl led 
scientists were caught in the middle, being expected to provide tech
nology to satisfy current demands on the one hand and solving the 
resulting problems of overexploitation of resources on the other. This 
dilemma is exemplified by the current status of pest control. 

The advent of the synthetic organic chemical pesticides shortly after 
World War I I and their proliferation during the 1950's was acclaimed as 
the long-awaited solution to pest problems by a large portion of pest 
control specialists as well as many of the general public. As a result, 
pest control research became disproportionately oriented to the testing 
of chemical pesticides, per se, and research on other pest control 
methodologies as well as on the biologies of the pests themselves 
suffered. 

While the use of chemical pesticides has dramatically increased the 
production of food and fiber, the fallacy of the view that pest problems 
could be solved with pesticides alone became apparent as problems of 
resistance, disruption of natural enemy action, pollution and undesirable 
residues multiplied. These problems were particularly acute as asso
ciated with the use of insecticides; they were used more often at the 
time than other pesticides and were relatively more toxic to human and 
other animals. Thus, it is understandable that entomologists were the 
first of the pest control specialists to take overt action to reorient 
their research and extension efforts. The necessity for reorientation 
was more urgent than in the case of plant pathology, nematology or weed 
science, but not necessarily more desirable from an academic view. Weed 
scientists are now experiencing a proliferation of synthetic organic 
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herbicides similar to that which occurr~d with insecticides in the 
1950's and early 1960's. And plant pathologists did not have access to 
many low cost chemical suppressive measures as a control option. 

Plant protection scientists concerned about the status of their disci
plines and the worsening pest control situation met in numerous con
ferences around the world and sought to restate and update guide] ines 
for developing and implementing strategies and tectics for pest control. 
The restatements of guidelines emphasized many concepts and procedures 
developed previously, but which had been ignored in practice during the 
pesticide "boom". The updating of these guidelines largely comprised 
the suggested application of advances in basic research, which also had 
received scant attention by pest control specialists during their 
preoccupation with pesticides. Of particular importance were the ad
vances that had occurred in population, community and ecosystem ecology, 
disease epidemiology, crop loss assessment, modeling, and the technology 
of systems science. The main concern of those involved in these con
ferences was to reorient research and extension programs so that pest 
control might be developed and implemented on a sound scientifc basis, 
capitalizing on natural controls of pest populations and utilizing man
initiated actions (choosing those which are least disruptive) only when 
it is highly probable that a pest population will exceed an established 
economic injury level. The objectives, of course,, are to maintain pest 
population numbers at stable, non-economic levels'and minimize both the 
probability of outbreaks and the use of chemical pesticides. During the 
reorientation process, "pest management'' was substituted for "pest 
control'', although some will insist that the term be used in a much more 
restricted manner for a particular kind of pest control. 

Progress to Date 

It is important in a frank assessment of the scientific status of pest 
control to distinguish between premeditated success and a desirable 
state whith has evolved naturally or throu~h trial and error. All crops 
harbor phytophagous organisms, and where such organisms are not creating 
a serious problem it is apparent that site and crop selection, planting 
date and tillage practices, and the use of agricultural chemicals and 
rotation combine to reduce the probability of pest outbreaks. There
fore, in some cases, the objectives of pest management have been achieved 
without the pest control specialists really understanding the cause and 
affect relationships between the various inputs. Post-facto analyses of 
successful crop production in an effort to understand the actions and 
interactions of factors in preventing pest problems are very useful in 
achieving understanding for future application. However, care should be 
exercised not to claim responsibility for serendipitous success as if it 
were the result of premeditated actions. 

There are of course many crop production systems which are not evolving 
in a desirable fashion due in part to too heavy a reliance on trial and 
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error and in part to decisions being motivated largely from a selfish, 
exploitative view. The accelerating depletion of our resources makes it 
urgent that we replace much of the trial and error with understanding 
and have the concept of long-term management rather than short-term 
exploitation guide our decision-making process. 

NEW TECHNOLOGY DEVELOPMENT 

A Philosophy 

The philosophy guiding crop production sets strict 1 imits on types of 
pest management systems to be developed and implemented, because pest 
management is not an end unto itself but merely one set of inputs into a 
system devised to produce crops. To the extent that this general crop 
production philosophy is unsound, the pest management specialist is 
handicapped. Thus, he has an obligation to suggest changes in general 
philosophy in order to discharge his responsibilities. The much broader 
philosophic conflict between short-term and long-term desires is of 
particular and far-reaching significance as it appears in agriculture. 
The former has been and is presently the more influential, as evidenced 
by research and extension programs oriented to maximization rather than 
optimization. In striving for greater and greater yields, margins of 
profit, and convenience of production, there are points of counter
productivity; but this fact is largely being ignored by many of our most 
influential agricultural leaders. As a result, we continue to grow 
certain crops in areas where they are poorly adapted, utilize ecologi
cally unsound rotations and other cultural practices, and maintain 
purely cosmetic quality standards, all of which magnify the pest pro
blems in those crops. This philosophy of maximization has also lead to 
a narrowing genetic base for our crops and to an acceleration of the use 
of precious fossel fuels to produce and process our crops. This pre
vailing philosophy of maximization also has seriously inhibited research 
on optimization, because so much of the research dollar has been allo
cated to projects designed to obtain not only short-term answers but 
answers posed by vested interest groups with little appreciation for the 
long-term needs of society. Since optimization among the positive and 
negative influences of the various crop production practices impinging 
on pest populations is implicit in the concept of pest management, one 
can easily understand why a scientist who wishes to improve pest man
agement is very uncomfortable in a system dominated by the maximization 
philosophy. 

To understand pest management one must understand first what comprises 
the end result, second what is necessary for this result to be accom
plished, and third how these necessary actions might occur. The end 
result is the reduction of loses from pests by actions which are sound 
from an ecological and economic viewpoint. For this to be accomplished, 
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all of the various imputs into crop production must comprise an inte
gration of forces and factors which together limit the size and behavior 
of potential pest populations within acceptable economic guidelines. 
These two aspects of pest management are easily understood. It is with 
respect to the requirements of how these necessary actions must be 
accomplished that controversy i~ften generated. As mentioned pre
viously, the end result can be and often is accomplished without any 
overt attention by pest control specialists. The factors and forces of 
nature including man's actions are always "integrated". Nature sees to 
that, although the end result is not always desirable. To qualify as an 
applied science, however, pest management must provide the basis for the 
premeditated integration of the various man-controlled inputs with 
nature's uncontrolled inputs into the crop production system in a manner 
required to realize the stated objectives of pest management. The 
applied science of pest management requires at a minimum some under
standing of pest biology and ecology and of the essential crop pro
duction practices which influence the pest populations.· The breadth and 
depth of understanding required varies greatly from one pest situation 
to another. In a simple case, the mere addition of a single input into 
the system may be sufficient to accomplish the desired end result. If 
the specialist prescribes this input on the basis of understanding the 
interacting systems involved, and with the knowledge of the pest's 
economic injury level, he Has practiced pest management just as surely 
as if he had, on a similar base of understanding, prescribed a complex 
of strategies and tactics, as is appropriate for some of our more 
complex and perennial pest situations. 

It is a mistake to depict pest management as a sterotyped method which 
must involve a complex of specific action components, originating in 
response to the need to control pests. In many cases the best pre
scription is no action. The scientific merit and pub! ic credibility of 
pest management rests squarely on the degree to which the specialist 
understands crop production and pest population systems and his (or her) 
ability to prescribe procedures which will stabilize the pest popula
tions and optimize production within reasonable ecological and economic 
guidelines. It is also a mistake to equate pest management with a given 
level of sophistication. It is easy to erect a mental picture of a very 
sophisticated pest management system complete with many strategies 
(cultural, biological, chemical, etc.) and many specific tactics beau
tifully integrated to accomplish two major objectives: 

1. Lower the mean level of pest abundance (several species of pests 
involved) and thus reduce the spatial and temporal frequency of 
damaging populations; and 

2. Utilize scouting, economic thresholds, and selective temporary 
suppression methods to take care of the residual problem, or 
"noise", in the pest management system. 
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But this rosey picture is largely a composite generalized goal which is 
realized only partially for a few pest situations and appears to have 
very little application in many cases currently. Nevertheless, it is an 
important conceptual framework for the development of improved proce
dures for reacting to serious pest situations, particularly in field 
crops, orchards, and forests. 

Research Needs 

The pest control disciplines are in a period of turmoil and readjustment 
as a result of the accelerated rate of change brought about by exploding 
populations, etevated expectations and advances in science and tech
nology. Due to the later advances, it is now possible to develop more 
advanced pest management systems than was possible in the past. If 
these are to be developed, they must be based on a more comprehensive 
and in-depth understanding of nature and the systems to be managed. Our 
pest control disciplines are faced with a very important but difficult 
challenge which can be answered satisfactorily only if goals are exposed 
to constant review and priorities in research and extension set and 
modified accordingly. In setting priorities for the future, the following 
needs should receive serious consideration: 

1. More effective studies of pest populations. More projects oriented 
to the major pest species rather than to pest control on single 
commodities. The lack of understanding of pest movement is a major 
roadblock to progress. Removing this roadblock may require some 
major changes in approaches, such as the development of radar 
techniques. More attention should be given to the dynamics of 
wide-area populations and to the understanding of the role of 
environmental heterogeneity-- the effects of the man-made as well 
as natural features of agroecosystems on mean levels of abundance, 
fluctuations and stability. More attention also should be given to 
biological monitoring. The stigma on surveys should be removed by 
devising and implementing them more meaningfully in the context of 
wide-area population dynamics. These studies should be conceived 
realistically as long-range projects designed to provide critical 
data from year to year on the populations to be studied as well as 
the major environmental factors (including the cropping systems) 
influencing these populations. In devising these projects on major 
pest species, it should be realized that pest management is not the 
route to a final solution but is a set of guide] ines which must be 
followed to make possible the continuing process of population 
management. If we are to continually manage pests we must have 
adequate data. Our populations and agroecosystems are open-ended 
evolving systems. Thus, we can at no point in time accumulate all 
the information needed to keep the management system operating 
effectively indefinitely into the future. 

The resource requirements for the ecological studies needed to 
undergird agriculture have not been realistically assessed--
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perhaps largely due to an inadequate conceptualization of these 
needs. One of the greatest needs is to focus more of the eco
logical talent on agroecosystem problems and in so doing to bridge 
the gap more effectively between population and community ecology. 
But another problem is the inadequate support of existing eco
logical studies. A part of the difficulty lies with research 
project leaders, who attempt to use the holistic approach in spite 
of the lack of adequate talent and funds. We must abandon the 
untenable notion that adequate ecological studies can be made 
cheaply. This notion has led to woefully underfunded projects and 
inadequate progress in solving some of our most important basic and 
applied science problems. 

2. Development of economic injury levels. Most of the time we make 
pest control recommendations without adequate knowledge of what 
population density of the pe~t might be expected should we elect to 
do nothing and whether that density will cause economic damage 
(that is, damage dufficient to offset the cost of carrying out the 
control action). For most of our key pests we still do not know 
their economic injury levels (=pest densities required to cause 
economic damage). Where we do have some information, it may be 
~ccurate only when the host plant is in a certain growth stage 
(e.g., corn in tassel). The economic injury level for a given pest 
is usually dynamic, changing through the season. Furthermore, it 
may vary among the various commercial varieties of a given crop. 
Prescribing pest inhibiting actions requires a knowledge of eco
nomic injury levels. Much basic biological research is still 
needed to determine these levels for the key pests in our major 
crops. 

3. Greater attention to the effects of weather on pest populations. 
Solar radiation ultimately is the sole and proximally is the 
principal drivin'g variable of the systems we seek to manage. Our 
lack of knowledge of the interactions between dynamic weather 
systems and dynamic cropping systems (with sub-systems of pests and 
natural enemies) greatly hampers our progress in understanding 
spatial and temporal patterns of pest populations. On-1 ine en
vironmental monitoring is a critical component of dynamic pest 
management systems. 

4. More effective collaboration with physiologists, behaviorists 
and other scientists concentrating their studies at organizational 
levels below the population level. Constructive criticisms of sub
routines of population models is needed from specialists who are in 
a position to improve .these subroutines. In such collaboration, 
all involved should understand that an approximation of a process 
may be all that we can afford or all that is necessary at a point 



in time in.developing useful population or ecosystem models. Such 
collaboration, however, is essential if the assumptions in the 
models are to be stated as accurately as possible. By the same 
token, the physiologists and behaviorists have much to gain in 
placing their studies within a population model framework. While 
they can analyze physiological and behavioral processes through 
controlled experiments with individual organisms in the laboratory, 
they must seek the biological relevance of these processes in the 
context of the behavior of natural populations. 

5. More attention to soil biology. Some of our pests are permanent 
inhabitants of soil whereas most of our pests spend at least a 
portion of their life cycle in soil. Yet the expertise of most 
plant protection scientists in studying biological and ecological 
processes in soil is inadequate for sound population dynamics and 
epidemiological investigations. There should be greater recog
nition that soil biology is an important but uniquely difficult 
area of research requiring full-time efforts of component scien
tists. 

6. Must overcome the stigma of using pesticides. Pesticides are 
neither good nor bad, per se. We need them and need to use them 
properly. Our research, not only on pesticides b~t on population 
dynamics of agricultural pests, has suffered because of this 
stigma, and we can pay dearly for it. 

7. Research on genetic, hormonal and new approaches to pest control 
should be supported, but not at the expense of basic ecological 
studies, which must be the operational framework for the use of any 
control tactic. First priority should be given to obtaining a more 
effective blend of the cultural, biological and chemical forces 
already at our disposal. At the same time, where new approaches 
show promise, we must not be hesitant to give them a fair test in 
our management programs. 

8. Pest management must avoid being so egocentirc. Our principal goal 
is not to manage pests but to manage cropping systems. We should 
put more emphasis on optimizing crop production rather than con
tinuing to strive blindly to break 11yield barriers 11 • Perhaps a 
resistant variety of soybean or wheat that yields two bushels per 
acre less than another when both are protected from pests may still 
be the best option. 

9. More collaboration with economists and sociologists. Obviously, 
our pest management systems must meet certain economic and social 
needs to be accepted. If more advanced pest systems are to be 
developed, economists and sociologists must be involved in the 
cost-benefit analyses which will be required by decision-makers. 

12 



10. More effective cooperation between research and extension. Both 
must be involved in meeting both short-term and long-term needs. 
Over-emphasis on either category of needs is counterproductive. 
There are some serious problems in achieving a proper balance 
within the context of the present administrative structures of 
research and extension. Correcting this imbalance should receive 
high priority. 

11. Plant protection disciplines should work toward a long-range goal 
of providing a prescription service analogous to that provided by 
the medical profession. In order to accomplish this successfully, 
however, we must strengthen the scientific aspect of pest man
agement with the frank realization that much of it now is art. 

12. Modernization of extension delivery methods. Many of the tech
niques currently used by state extension services are outmoded -
th~ information flow is one-way (from extension staff to cl lent) 
and slow. The newer pest management programs being conceptualized 
and researched will not be implemented without some major changes 
in the ways in which extension delivers its programs. 

13. Better communication and collaboration with the agrichemical 
industry and agricultural consultants. Many key scientists at the 
forefront of pest management research look upon the agrichemical 
industry as a threat. We need to work with each other, inter
changing our ideas and philosophies in a forum which provides for 
mutual progress and close collaboration. Our ultimate goal should 
be the same. 

14. Input from farmers. Perhaps the most critical need of all, yet one 
that is often overlooked, is the need to obtain input from farmers 
themselves. They are the ultimate integrators of all the various 
technologies in a crop production system and they are in the best 
position to tell us where the knowledge gaps are largest and the 
needs are greatest. We need to devise better ways to obtain that 
input from them, in a regular and organized fashion. 

CLOSING COMMENTS 

We wi 11 not jump overnight out of 11 pest control 11 and into ••pest man
agement••. It will be a slow and sometimes painful evolution with 
progress coming easier in some crop ecosystems than others. I have 
attempted to describe the philosophical concepts and procedural pre
requisites around which this evolution will occur. 

I should also point out that in spite of the benefits already demon
strated by various pilot programs, pest management is still not in very 
widespread use -- probably because of a variety of attitudinal factors 
and economic and personal constraints. Some of the reasons, in addition 
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to those I have already mentioned, inc·Jude the farmer's lack of in
centive to change pest control practices, the complexity of these new 
management techniques, fear of crop loss, inadequate information on 
economic injury levels, an inadequate supply of tr.ained professionals, 
and a limited number of fully developed selective chemical and non
chemical methods. 
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NATIONAL IMPACT OF INTEGRATED 
PEST 1>1.'\..~'lAGEMENT 

B. D. Blair 
Staff Leader 

Plant and Pest Management Sciences 
USDA, S&E-Extension 

Washington, D.C. 20250 

There are IPM projects in SO States and three protectorates on more than 50 
commodities. These range in size from 13 acres (0.3 percent of total acreage 
involving three growers in a northeast State) to 295,000 acres (85 percent of 
the total acreage of cotton) in a southern State. There are 53 programs and 
the variation is wide. Some programs started in 1971 while others started in 
1973 and many started in 1978. Some are all Cooperative Extension Service 
programs with advisory committees at a county and State level. In other 
programs Extension provides the leadership, the education for personnel, and 
assistance to private consultants that supply the work force. Farmer organ
izations in other cases provide the delivery force for IP~l programs. 

Many IPM projects started as insect management programs. Those in other pest 
disciplines were added as programs were developed. 

There are many projects that were started at different times in different ways. 
As a result, there is a wide variation in ongoing projects in this country 
even when the same commodity is involved. In some States, weather, soil type, 
pest problems, etc., vary widely and as a result you see different proerams 
evolving in the State for the same commodity. The intended market has 
jnfluenced some programs. Sweet corn for vegetable market may be one program 
while that intended for canning purposes may have another program. Where. 
programs have started with strong local input in the development stages the 
result is that there is a wide range of diversity in the types of programs. 
What's wrong with that? Nothing! If the producer has tn pay for the program, 
then the program, obviously, is going to include some of the things the 
producer wants and that in many instances is the reason for the wide diversity 
among programs. 

We could argue about the definition of IPM for weeks and some have, but however 
you and I define it, it has little consequence on how the producer sees it or 
how he accepts it. You and I should keep in mind, if the producer does not 
buy it, there is no IPM. When the producer buys it, one of the reasons he 
commonly gives is because of the "bottom line." If that's not favorable, he 
likely will not participate in IPM programs for any extended period of time. 

Farmers, grower organizations, industry, and State and federal agencies 
cooperate with the Extension staff in carrying out IPM programs in most States. 
As the programs have been accepted and their value proven, increasing amounts 
of non-professional cost were assumed by the growers. In most instances, 
farmers are paying the direct cost involved in field scouting and monitoring 
of pest population densities, because they are primary beneficiaries of these 
programs. The technical advisory and research functions continue to be 
conducted by public agencies; or where feasible, private pest management 
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advisory organizations have and will be established. A number of private 
consultants companies are in operation, especially in California, Texas, 
Mississippi, Louisiana, Arkansas, and in general now throughout most of 
the United States. The number of private advisors and grower operated IPM 
organizations is increasing in many States. The professional capabilities 
of private consultants and IPM services offered by cooperatives have and will 
be enhanced further by the systems approach as it is developed. 

As you know, in IPM programs, farmer pest control decisions are based on field 
monitoring of pests and beneficial organisms and levels of weeds, nematodes, 
diseases, and other pests. The most appropriate pest control technology is 
used. In projects where the technical capability exist, computers are being 
utilized to construct simulation models that include variables of cropping 
history, pest populations, beneficial insects, soil and weather conditions, 
and agronomic practices. This information is used to provide integrated 
management of complex pest communities for specific cropping systems through 
systems analysis. As technology and experience permits, integrated management 
of pest complexes will be done by utilizing two or more methods involving 
judicious use of pesticides, resistant crop varieties, crop rotations, 
cultural practices, introduction of beneficials and attractants used with 
autocidal techniques. 

Short courses, workshops, formal college courses, twilight meetings, mass 
media techniques, and weekly field meetings that involve IPM have been advanced 
in this country as a result of the Extension IPM program. Short courses are 
taught by Extension personnel at a number of universities for Extension personnel 
and private industry personnel. For example, Illinois specialists conducted a 
crop production workshop in 1981 for more than 400 agricultural professionals. 
The University of Georgia in 1981 trained more than 800 scouts in scout training 
schools. These kinds of training short courses along with new educational 
materials developed for IPM is a plus for IPM programs. 

Another plus for IPM programs has been the stimul~tion and resulting 
cooperation among scientists from various disciplines. Entomologists, plant 
pathologists, weed scientists, nematologists, and specialist working through 
and with county agents in many States have been able to form a true IPM team. 
As a result, IPM "packages" have resulted and are needed and appreciated by 
farmers who are accustomed to receiving fragmented information on pest control. 

Another plus for programs are the people they produce. Scouts, supervisors, 
Ag-students with IPM courses are all involved in most areas and are being 
trained in most areas as a direct result from developing IPM programs. 
This means that students who will be future employees have "muddy-boots" 
experience and have been in most cases exposed to identification of a wide 
range of pests for many of the commonly grown commodities. Graduating students 
with IPM field experience are going for a "premium" in some parts of this 
country. 

Another apparent finding associated with many IPM producers is that they 
receive and accept new research findings and recommendations much more quickly 
than they did previously. This may occur because of better knowledge of pest 
identification, used of economic thresholds, etc., because of weekly contact 
with IPM personnel or it may simply be that credibility offiPM is greater 
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because the producer sees those people operate weekly and can judge more 
accurately concerning the credibility. ~ow! We started in 1971. Why isn't 
every acre in every production unit involved in IPM programs? Obviously, 
support is part of the answer. Financial support, sure, but support of 
individuals and organizations. As late as 1978 there were those who said it 
would not wo-ck; we don't have enough research to start a program; farmers will 
not pay; you can't find enough scouts; those untrained kids con't do the job; 
pesticide applications are so cheap that they can't take the risk and on and 
on. In most instances you say you can't and someone in this nation didn't 
know that and did. But> the question why not on all acreages has not been 
answered. Why not reasons vary but those that are common are lack of people 
to put program together, to train personnel, to supervise personnel, and in 
general to deliver programs. Numbers of people are increasing at a rapid rate 
but so are private consultants and others who need an ever increasing number 
of people. By 1985 the greatest restraint on IPM in this country may be 
adequately trained people. 

Financial support! 

I suspect that adverse publicity may have somewhat dimmed the glow of IPM in 
support circles. Most, if not all, the adverse publicity resulted from comments 
by some particularly in the early 70's that said IPM would do away with 
pesticides. I do not know a single State Extension IPM coordinator that has 
believed that, believes that now, or has indicated he or she will believe it 
in the future. There has been open concern that IPM programs once developed 
could be used as regulatory tools. I am not a1vare of any State coordinator 
who believes that IPM programs should in any 111ay serve a regulatory function. 
Extension personnel that I know and have discussed it with view IPM as an 
educational tool involved in a program with service as its base. Most 
educational institutions believe in cooperating with regulatory agency personnel 
but would hasten to tell you each has its own responsibilities, functions, and 
goals. 

If we had all the money in the world, would IPM be on every acre soon? No! 
It takes time to develop programs, to train people, and to gain producer 
acceptance. With adequate financial support in both research and Extension 
and with adequate support from the agricultural industry in this country, we 
might be able to achieve a goal by 1990. That goal would be that any farmer 
in any community in this country would have an IPM program available should 
he choose to be involved. That goal may be idealistic but if research 
provide facts, educators provide people, Ag industry or farmer organizations 
provide delivery systems, and Extension provide leadership, educational 
materials and training of IPM personnel, that goals can be achieved. If the 
goal is not achieved by 1990, you and I may make a low grade on a report card 
we receive from producers in this country. 

Why not wait until research personnel have a "package" put together to deliver? 
If the producer who pays for it, the firm who delivers it and the educator who 
trains the people needed are not involved in the development of the program, 
there may not be the kind of trained people needed, a firm to deliver it, or 
a producer that is willing to pay for it. Should implementable programs wait 
ti 11 the "package" is complete, when will this be? 
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MINNESOTA'S CROP PEST MANAGEMENT PROGRAM 

Gerald R. Miller, Professor and Extension Agronomist 
Department of Agronomy and Plant Genetics 

University of Minnesota 

Minnesota's Crop Pest Management (CPM) Program is a plan to adapt the 
principles of integrated pest management to Minnesota crops, pest prob
lems and environmental situation. The program is planned to be consis
tent with the U.S. Department of Agriculture policy on management of 
pest problems as stated in December 1977 by Secretary Bergland as follows: 
11 lt is the policy of the U.S. Department of Agriculture to develop, 
practice, and encourage the use of integrated pest management methods, 
systems, and strategies that are practical, effective, and energy 
efficient. The policy is to seek adequate protection against significant 
pests with the least hazard to man, his possessions, wildlife and the 
natural environment. Additional natural controls and selective measures 
to achieve these goals will be developed and adopted as rapidly as 
possible ... The statement further expresses that ''a principal mission of 
the department is to assure an adequate supply of high quality food and 
fiber and a high quality environment for the American people ... 

Our CPM program also is consistent with the mission of the Minnesota 
Agricultural Extension Service. Part of the rr~ission is that ''the 
resources and capabilities of the Agricultural Extension Service are 
directed at assisting people to develop skills, understandings, attitudes, 
and abilities that will contribute to: 

- Efficient and effective production of an adequate and high 
quality food and fiber supply to meet state, national and 
world food and fiber needs. 

- Conservation and efficient use of natural resources and 
energy. 

- Improvement of the environment through wise resource manage
ment and sound decision-making ... 

Minnesota's CPM program was initiated in 1978 and is funded by federal 
pest management funds administered by the U.S.D.A. - Federal Extension 
Service. These funds pay for staffing and operation of the program 
except for scouting costs which are paid by the growers. 

The CPM program is a broad-based monitoring program in crop production 
that is planned to effectively manage pests in an economic and safe 
manner. All crop pests--diseases, insects, nematodes, weeds, etc.--are 
included. Systematic observation of fields by scouts to determine the 
presence of pests, properly identify the pests and to determine the 
level of infestation provide an objective basis for making recommen
dations on pest control practices to growers. Increasing production 
and improving the economics of control practices are major factors in 
determining pest control recommendations. Environmental and health 
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risks are considered in making pest control recommendations and in 
evaluating the use of pesticides compared to alternative control practices. 

The goals for the CPM program can be summarized as follows: 

1. To improve crop production assistance to growers by tailoring 
recommendations to specific field situations. 

2. To encourage the adoption of integrated pest management prac
tices. This includes implementing a pest monitoring program, 
using non-chemical control practices where feasible and eco
nomical, encouraging judicious and safe use of pesticides, 
reducing pesticide use where feasible by using chemicals. only 
according to need, avoiding unnecessary applications, and using 
appropriate chemicals at proper rates and at the most effective 
time. 

3. To increase the effectiveness and economy of the use of 
pesticides. 

4. To increase crop production through increased yields and 
reduced crop losses due to pests. 

5. To improve the economics of crop production and increase 
grower profits. 

6. To avoid undesirable environmental consequences and improve 
safety in the use of pesticjdes. 

7. To provide educational and research support for CPM. 

8. To encourage the development of a private CPM industry. 

A primary function of Extension in IPM programs is to encourage devel
opment of private IPM serv1ces. There is a rapidly growing interest 
among cooperatives, dealers, companies and private consultants to ex
pand their services in the area of pest management. In the future, 
scouting services and consulting with farmers will be done largely 
by private business and backed up by data systems, research and edu
cational programs from Extension and universities. Extension does not 
have the resources to provide individualized pest management services 
to the majority of farmers. If pest management is going to be widely 
adopted, it will be because growers are convinced of the benefits and 
are willing to pay for the services that can be provided by a large 
private sector involvement. 

In these developmental stages of the program, the Agricultural Extension 
Service is involved in conducting all aspects of a CPM program including 
organizing local groups, recruiting and training scouts, managing scout
ing programs, collecting and analyzing data, and developing recommen
dations. The program is administered at the state level by an extension 
specialist who is appointed one-half time as the CPM coordinator. Each 
of three regional projects is directed by an Area Extension Agent for 
Crop Pest Managenent. 
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In each of the local areas, an Area Extension Agent for Crop Pest Manage
ment gives leadership to developing and conducting the program. The 
Area Agent assists growers in organizing programs, conducts CPM educa
tional programs, t~ains and supervises scouts, manages the data system, 
makes recommendations to growers and provides information to County 
Extension Agents and the public. County Extension Agents in the area 
are involved in organizing programs within their counties, conducting 
educational programs and extending information to the public. 

Scouts are involved in walking fields on a regular schedule to detect, 
identify and determine the level of diseases, insects, weeds, etc. and 
to take soil and crop samples as needed. They report their findings to 
the grower and to the Area Extension Agent-CPM who recommends control 
practices based on the scout's reports. Scouts are recruited from 
college courses related to crop production and given special training 
prior to going to the field. Scout wages and travel costs are paid 
by growers. 

In 1981, CPM projects were conducted on corn, potato, sunflower, alfalfa, 
soybeans and wheat in the northwest, west central and southeast regions 
of the state. A technical support committee consisting of extension 
specialists in entomology, plant pathology, weed science, agronomy, 
soils, climatology, agricultural economics, and computer technology 
and the Area Extension Agents-CPM is responsible for developing the 
technical information, educational programs and methodology related 
to CPM for each of the crops involved. In each county or area involved 
in the program, a local advisory committee consisting of farmers and 
industry representatives is organized to work with County Extension 
Directors and Area Extension Agents to develop and manage the program 
according to local needs. 

Participation in Extension and private crop pest management programs 
shows continuing growth in acceptance of the services offered in crop 
scouting. Table 1 shows the participation in Extension programs over 
the last three years. 

Table 1. Scope of participation in crop pest management pro
grams in Minnesota in 1979, 1980 and 1981. 

No. of counties participating 
Acres scouted 
Number of fields 
Number of cooperators 
Number of scouts 
Crops included 

21 

1979 
13 

21,570 
360 
151 

12 
corn 

sunflower 
potato 

1980 
19 

23,707 
573 
203 

18 
corn 

sunflower 
potato 
alfalfa 

1981 
27 

26,465 
610 
201 

18 
corn 

sunflower 
potato 
alfalfa 
wheat 

soybeans 



In addition to the Extension crop scouting program, there are approxi
mately twenty private consultants and five crop management cooperatives 
conducting crop monitoring for Minnesota farmers. These private pro
grams service about 200,000 acres of nine different crops. 

Scouts walked each field once per week from planting until the end 
of August. Fields were monitored for insects, diseases and weeds. 
Other crop problems such as nutrient deficiency symptoms, animal damage 
and weather damage were also reported. Light traps and spore traps 
were used in monitoring for insects and diseases. 

An extensive system of weather monitoring and localized forecasting 
was developed in cooperation with the National Weather Service. Each 
field had a rain gauge. Some potato fields had hygrothermographs. 
Wind, air temperature and soil temperature information was available 
in most areas. Localized weather outlooks were updated twice a week 
and interpreted for pest management and crop production practices. 
This information was communicated via computer terminals to Area 
Extension Agents and via mass media to the public. 

The local Area Extension Agent-Crop Pest Management is the key pro
fessional person in our CPM program. He is the integrator of subject 
matter from all the crop production and pest control disciplines. He 
is the person who relates to the total field situation. He supervises 
the scouts, receives the field reports, analyzes the data and makes 
the recommendations to the growers. In addition, he has primary respon
sibilities for organizing qnd managing the local programs. He also is 
the area extension educator for crop pest management. 

A computerized data management and information system is being developed. 
Each Area Agent has a computer terminal that is connected via telephone 
to a computer at the University. Scouts take their data on triplicate 
forms. One copy is left with the farmer, one is given to the Area Agent 
and one is mailed to the University for the data to be entered into the 
computer. This system is now being revised and further developed. 

Our experience indicates that farmers are convinced of the benefits 
of IPM services and are willing to share the cost for such programs. 
The major factors limiting rapid expansion of IPM programs are the 
lack of an adequate research base in many areas, lack of a sufficient 
number of personnel educated in IPM, and the lack of decision-making 
aids to apply the principles of IPM. Overcoming these limitations 
will require major resource inputs and the involvement of private 
industry as well as research, teaching and Extension at the universities. 

The future of CPM in Minnesota will be determined by the careful 
evaluation of these initial programs. Crop yields, economics, grower 
profits, effectiveness of pest control practices, and success in 
avoiding undesirable environmental and health problems will all be major 
considerations in deciding the future of CPM programs. In the near 
future, farmers will want expansion to the other crops on their farms 
to develop a total farm pest management program. As the technology 
is developed expansion undoubtedly will come through further involvement 
of private industry. 
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CROP-PEST-WEATHER RELATIONSHIPS 

S. E. Taylor 
Extension Climatologist 

Department of Agronomy 
Iowa State University 

Weather has always been and no doubt will remain the single most uncertain ele
ment in crop production. Weather variations determine the "success" of both 
crops and crop pests. Although there is no climate on earth that will not sup
port some form of life, every climate has definite environmental limits. Often, 
abnormal conditions will hinder the development of adapted crops and at the 
same time appear to support certain crop pests. Pests may thrive because of 
increased crop susceptibility or because conditions are more favorable to their 
development. 

Integrated pest management presupposes an understanding of pest response to en
vironment and of pest relationship to crops. A description of crop-pest-weather 
interactions over a period of time is often referred to as a "model". Most 
pest-management models accept weather data as the primary real-time driving func
tion. For example, a model for predicting continued activity of cutworms when 
newly planted corn emerges must consider soil temperature because this variable 
affects both the rate of larval development and the time required for corn germ
ination and emergence. 

Initiation of plant growth and interstage development are strongly influenced by 
weather. Some of the factors influencing growth initiation, such as day length 
and suitable temperature, are easily predictable with ma.thematics and climatol
ogy. Factors such as moisture· and temperature that influence developmental 
rate are somewhat predictable. 

Weather affects both the biological interaction between crops and pests and crop 
pest management .. Pesticide. effectiveness, application effectiveness, wash-off, 
soil condition, and spray drift are examples of weather-sensitive pest control 
concerns. 

BIOLOGICAL EFFECTS 

Crop Development 

From planting to harvest, the crop is sensitive to temperature, moisture, light 
and numerous other environmental factors. When sufficient moisture is avail
able, early growth is directly related to temperature. Both air temperature 
and soil temperature are important, but soil temperature is especially crucial 
as long as the growing tips remain below ground level. Under optimal environ
mental conditions for crop growth, pest damage and competition are likely to be 
minimal. However, during less than ideal weather. pests may amplify the effects 
of weather. 

Weed Development 

~ative weeds are usually well adapted to the local climate. In areas where the 
growing season is not long, many weeds grow in cold air and soil temperatures. 
Most corn varieties, however, are not adapted to cold weather and show little 
development at temperatures below 50°F. When temperatures remain above freezing 
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but below 50°F for extended periods of time, weed problems can be expected to 
be mo:e serious ~han when ~empe:atures are near 80°F. At 80°F, corn develop
ment lS near opt1mum and w11l often exceed weed growth. In addition, some 
weed-control chemicals are not effective at temperatures below 50°F. 

Insect Development 

Insect development 
temperature may be 

and activity are dependent on temperature. The effects of 
expected to differ slightly according to the adaptation and 
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Figure 1. The soil temperature (measured 
at 4-inch depth) affects the development 
rate of young corn and of b 1 ack cutworm 
larvae. At low temperature, cutworm devel
opment exceeds corn development. 

origin of the insect, but all insects 
will exhibit.some response to temper
ature. Although optimal environmental 
conditions for insect activity may 
coincide with optimal crop conditions, 
the overall response to environmental 
variation is likely to vary in some 
way. 

Black cutworm development is a good 
illustration. The optimal tempera
ture for growth of both young corn 
plants and young cutworms is about 
80°F. At lower temperatures, cut~orm 
activity decreases less rapidly than 
corn development. A specific number 
of cutworms will therefore have a 
greater net effect on a stand of corn 
when the s~il temperature is 65°F 
than when the soil temperature is 
75°F. A low population of cutworms 
may cause economic damage when soil 
temperatures are low because the crop 
is relatively more susceptible (see 
Figure 1). 

There are numerous examples of the effects of weather on crop and pest interac
tion. When sufficient investigation has been completed, the relationship between 
the pest and its physical and biological environment can be described, using 
weather as the primary controlling factor. Accordingly, many predictive pest 
models now use weather data as a principal real-time input. 

Crop Disease 

Research has successfully determined the environmental factors that regulate 
the development of many crop diseases. For example, the effect of weather on 
late blight of potato and on ntimerous other diseases is well known. Moreover, 
the principle of differential crop and pest response to different environmental 
conditions applies to diseases as well as to weed and insect pests. Temperature 
and moisture are often found to be the most significant environmental parameters 
controlling plant-disease interactions and accordingly, the weather effects on 
major disease problems of Iowa agriculture are an important aspect of the ex
tension effort. 

Damping off of young seedlings illustrates how the host and pathogen may re
spond differently to environmental conditions. Potato late blight illustrates 
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how en~ironmental conditions may be suitable for disease development. 

Damping off. In several crops, cold soil conditions and marginally dry 
soils have contributed to serious damping off. Although numerous organisms 
may cause this phen9menon, their effect is generally most notable when a 
young plant is developing slowly. Cotton seed, and to some extent soybean 
and peanut seed, are subject to considerable damage when planted in soils 
with temperatures below 55°F because although pathogen activity is thought to 
continue at these cold temperatures, seed activity is insufficient to overcome 
the damage caused by the disease organisms. At warmer temperatures, the young 
plant is usually active enough to develop more rapidly than the pathogen. 

The availability of water may influence damping off, particularly where seed 
has germinated and soil water is insufficient for emergence. In this case, 
lack of soil water prevents crop emergence but not pathogen activity. 

Late blight. Development of potato blight (Photophthora investans) re
quires that potato leaves remain moist for 16 hours at a temperature of 50°F 
or more. In some locations, weather is seldom suitable for infections. How
ever, the crop and pathogen do exhibit some differences in their responses to 
the environment. Under certain conditions, the disease has little effect on 
the crop even though the weather is suitable for disease development. 

Degree Day 

"Degree day", "growing degree unit", and "heat unit" are terms applied to any 
one of several techniques for estimating crop or pest stage according to weath
er records and forecasts. The National Weather Service has defined the "grow
ing degree unit" as the measurement of the effect of temperature on crop de
velopment. The units are accumulated day by day and are based on maximum and 
minimum temperatures during the 24-hour period. Since many crops, notably corn, 
show little development below 50°F or above 86°F, the units are calculated as 
the average of the maximum and the minimum temperature. less 50°F where the 
minimum is limited to 50°F or higher and the maximum 86°F or lower. 

The growing degree unit is useful in determining developmental stages for crops 
and pests that are active primarily between 50°F and 86°F. Many seed companies 
give the growing degree unit requirements for their varieties as a guide in 
variety selection. Other units have been proposed for insects, weeds, dis
eases, and crops that are active across different temperature ranges. 

Although temperature units are useful in predicting developmental stages of 
both crops and pests, the concept is not directly applicable in determining 
the relative susceptibility of the crop to the pest or of the pest activity 
except to indicate the occurrence of particularly susceptible crop stages and 
especially aggressive pest stages. In cases where the relative development 
of crops and pests is crucial, a modified or alternative method must be used. 
An example of such a method is the weather-adjusted economic threshold de
scribed below. 

Economic Threshold 

The economic threshold is a basic model for predicting probable economic dam
age to a crop. It assumes under normal conditions that after a pest popula
tion density reaches a specified level, development will continue to the point 
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that the cost of treatment is justified in the majority of cases. Should en
vironmental conditions favor the pest over the crop, the threshold would in 
reality be somewhat lower than under "normal" or average conditions. If con
ditions favor the crop, the threshold would in reality be somewhat higher. 
Corn and black cutworm activity is a good example. 

Over a period of years, it has been noted that when 3 to 5% of a corn stand 
has been removed by black cutworms, the damage will usually continue to af
fect crop yield significantly. However, in 1979 it was observed that the ma
jority of Iowa fields that had this level of damage did not suffer the ex
pected yield-reduction. In this case, the relative activity of the insect and 
the rate of crop development differed from the average in that conditions en
couraged rapid corn growth. The high rate of corn development minimized the 
pest damage, and many more larvae were required to inflict ~conomic damage 
than in some other years. The threshold effect can be estimated from the graph 
of relative development rates in Figure 1. 

To use Figure 1 for estimating modified economic thresholds, soil temperature 
must be determined. This information is reported by radio stations carrying 
agricultural weather information and is available through the Iowa State Uni
versity Integrated Pest Management Program office. Fields may be measured by 
placing the bulb of a thermometer in the soil to a depth of 4 inches. Temper
ature measurement should be taken at 10 a.m., when soil temperature is near 
the daily average. 

Using the soil temperature, the ratios for both the corn and the cutworm may 
be obtained from the graph. The threshold is then calculated by dividing the 
corn rate by the cutworm rate and multiplying the result by 5%. This modi
fied threshold does not consider the stages of the corn· or of the cutworm 
larvae, which are also contributing factors to be considered in the decision
making guidance model of the integrated pest management program being developed 
at low~ State University. 

WEATHER INFORMATION 

The National Weather Service provides the weather observations and forecasts 
that are crucial to pest management. However, all the necessary information 
is not always readily available to the farm manager through normal radio and 
television broadcasts. Special agricultural weather forecasts are issued by 
the National Weather Service and are available to radio and television sta
tions. Users may inquire as to broadcast times; inquiries often result in 
more frequent broadcasts. 
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Mark W. Seeley 

UNIVERSITY OF MINNESOTA/NATIONAL WEATHER SERVICE 

COOPERATIVE AGRICULTURAL WEATHER ADVISORY PROGRAM (CAWAP) 

Introduction 

Due to characteristic variability in both climate and soils, 

Minnesota farmers are required to be both vigilant and thorough in their 

managment decisions and practices. Useful climatic information, agro

climatic studies, and weather forecasts have traditionally been provided 

to agricultural producers and managers by the State Climatology Office, Univer

sity of Minnesota Agricultural Experiment Station, and the National Weather 

Service Twin Cities Forecast Office. But such information is not always 

timely or as specific as needed in making daily operational decisions, or 

planning long range economics and alternatives. The Minnesota Cooperative 

Agricultural Heather Advisory Program (CAWAP) was initiated in the spring 

of 1979 for the purpose of providing more timely and comprehensive environ

mental information relating to agricultural production and management. 

The following organizations cooperate in this program: State Department of 

Natural Resources, State Department of Agriculture, Minnesota Agricultural 

Experiment Station, Minnesota Agricultural Extension Service, USDA-SEA-AR 

(St. Paul, Morris, and Rosemount), and the National \.Jeather Service. 

Date Collection 

Evaluating crop conditions and scheduling operations are enhanced by 

a knowledge of climatological probabilities, current weather summaries, 

and weather forecasts. Daily reports by National \-leather Service Forecast 

Offices, FAA stations, and river gauge stations are readily available to users 

of the National Y\Teather Service wire services. However, such reports are 

too few in number to accurately characterize the spatial variability of 
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important weather patterns within the state. In addition, the locations 

of these stations are not always representative of agricultural environ

ments. 

There are many National Weather Service Cooperative Substation Network 

observers (including the University of Minnesotabranchstations), whose 

data are not readily available. These data are collected and archived at 

the National Climatic Center in Asheville, North Carolina. However, they 

are not retrievable until several weeks after they are first reported. 

In order to collect, process, and disseminate these daily environmental 

data in a more timely manner, CAWAP initiated the use of several computer 

terminals as input devices for storing this information on a time-share 

computer system. Utilizing the Minnesota Educational Regional Interactive 

Time Sharing System (MERITSS), daily weather observations are stored from 

45 locations. The distribution of these stations is shown in Figure 1. 

Most observers report maximum and minimum temperatures, as well as 

precipitation. However, several stations also report additional data such 

as soil temperatures, wind, solar radiation, pan evaporation, and soil 

moisture. Such data closely relate to crop growth, and insect or disease 

potentials. Each location is updated weekly on Monday mornings. These data 

are used to map weather patterns, estimate insect and crop development, and 

to assess soil moisture levels relating to stream flows, soil erosion, and 

crop water use. 

Information Delivery 

CAWAP advisories are disseminated twice weekly, on Tuesday and Friday 

mornings via the AP, UPI, and National Weather Service wire services. In 

addition, a taped broadcast of the advisory is made available over the 

Agricultural Extension Service radio newsline and the NOAA weather band. 
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These advisories typically include a state weather summary, university 

recommendations on various management practices, and six day zone forecasts. 

Advisories are also made available over the MERITSS computer. In 

addition to the advisories; maps, interactive management models, irrigation 

forecasts, pest control recommendations, data listings, and other files 

are available in a "menu" of information choices for users to select from. 

Formats used are compatible with most computer terminals. Figure 2 shows 

an example of a recent information menu. These files are maintained in the 

DECAIDS software library, which is managed by the farm management specialists 

in the Department of Agricultural and Applied Economics. This library is the 

major source of computerized-interactive management information in Minnesota. 

The DECAIDS software serves state and federal agencies, as well as university 

experiment station and extension personnel. In addition, the DECAIDS library 

is used by several private consultants and industries which pay a nominal 

monthly fee. Some private sector users who benefit from CAWAP programs are 

helping to fund the research and development of new software via grants to 

the Agricultural Extension Service. 

Developing Interdisciplinary Research and Information Services 

Besides the programs and agencies previously cited, CAWAP personnel 

work closely with the University of Minnesota Crop Pest Management Program, 

headed by Dr. Gerald Miller; the statewide Soil Water Monitoring Program, 

headed by Dr. Don Baker and Earl Kuehnast (state climatologist); and the 

Nitrogen-Tillage-Residue-Management Program headed by Dr. William Larson of 

USDA-SEA-AR. Research data from these programs are used to develop models 

and recommendations for such operations as field scouting for pest, irrigation 

scheduling, spraying postemergence herbicides, and tillage. 

30 



Ffgure 2. 

WEATHER 
AVGMONT 
AVGWEEK 
BEANGDD 
BORERDD 
COOLMON 
COOLSEA 
CORNGDD 
CROPGDD 
CUTWORM 
GRAINDD 
FORAGEQ 
HEATMON 
HEAT SEA 
INSECTD 
MAXMONT 
MAXWEEK 
MINMONT 
MINWEEK 
MOISOIL 
CROP PET 
PERCONT 
POSTAPP 
PREMONT 
PRE SEAS 
PREWEEK 
PRO MAT 
NWCPM 
ROOTWRM 
SECPM 
SNOWDEP 
SUNFLOW 
TEMSOIL 
TPINDEX 
WEEDS IN 
WEEVILD 
WATERBA 
WCCPM 

CA~-J'AP information files maintained in the DECAIDS library. 

WEATHER FORECAST AND RELATED ASSESSMENTS 
MEAN TEMPERATURE FOR THE PAST MONTH 
MEAN TEMPERATURE FOR THE PAST WEEK 
GROWING DEGREE DAYS FOR SOYBEANS 
HEAT UNITS FOR CORN BORER DEVELOPMENT 
COOLING DEGREE DAYS FOR THE PAST MONTH 
COOLING DEGREE DAYS FOR THE SEASON 
GROWING DEGREE DAYS FOR CORN 
GROWING DEGREE DAY INFO FOR VARIOUS CROPS 
HEAT UNITS FOR CUTWORM DEVELOPMENT 
GROWING DEGREE DAYS FOR SMALL GRAINS 
HARVESTING QUALITY FORAGE 
HEATING DEGREE DAYS FOR THE PAST MONTH 
HEATING DEGREE DAYS FOR THE SEASON 
INSECT DEGREE DAY INFO FOR VARIOUS INSECTS 
MEAl~ MAXIMUM TEMPERATURE FOR THE PAST MONTH 
MEAN MAXIMUM TEMPERATURE FOR THE PAST WEEK 
MEAN MINIMUM TEMPERATURE FOR THE PAST MONTH 
MEAN MINIMUM TEMPERATURE FOR THE PAST WEEK 
SOIL MOISTURE AT MOST RECENT SAMPLING 
ESTIMATED CROP WATER USE 
CONTROL OF PERENNIAL WEEDS 
POSTEMERGENCE HERBICIDES AND DRIFT 
PRECIPITATION FOR THE PAST MONTH 
PRECIPITATION FOR THE GROWING SEASON 
PRECIPITATION FOR THE PAST WEEK 
PROJECTED CORN MATURITY DATE 
NORTHWEST CROP PEST MANAGEMENT NEWS 
HEAT UNITS FOR ROOTWORM DEVELOPMENT 
SOUTHEAST CROP PEST MANAGMENT NEWS 
SNOW DEPTH AT MOST RECENT SAMPLING 
GROWING DEGREE DAYS FOR SUNFLOWERS 
SOIL TEMPERATURES AT MOST RECENT SAHPLING 
THRESHOLD TEMPERATURES FOR CROPS AND BUGS 
INFO ON WEATHER-HERBICIDE RELATIONSHIPS 
HEAT UNITS FOR ALFALFA WEEVIL DEVELOPMENT 
CROP WATER BALANCE 
WEST CENTRAL CROP PEST MANAGEMENT NEWS 
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One of the most significant contributions of CAWAP has been to provide 

a vehicle for delivery of interdisciplinary applied research. The practical 

application of research concepts or models has helped to foster working 

relationships with researchers and extension specialists from different 

agricultural disciplines. 

Mark W. Seeley 
Dept. of Soil Science 
University of Minnesota 
Agricultural Extension 
Service 
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PROVIDING CROP PEST MANAGEMENT VIA CO~IPUTER 

S. E. Taylor 
Extension Climatologist 
Department of Agronomy 

Iowa State University 

The computer is rapidly becoming a valuable tool in crop production. It is 
used to process data on field history, weather, management practices, finan
cial records, marketing guidelines, and pest control guidelines. Computer 
technology has made many heretofore impractical operations common practice. 

Pest control programs and services make extensive use of computers. The di
rect application of computer technology involves, but is by no means limited 
to, the following pest control services: 

l. Large-scale simulation modeling of crop-pest-environmental systems 
2. Communication between widely separated geographical areas 
3. Acquisition and transmission of crop and pest data 
4. Storage of data 
5. Data retrieval and analysis 
6. Development of decision-making guidelines. 

IPM PRINCIPLES 

Contemporary integrated pest management promotes judicious use of chemical pest 
control by collecting data on the presence of pest organisms, crop suscepti
bility, available control alternatives, weather conditions, and economic and 
environmental desirability of control. The identification of pest infestations 
now depends very much upon pest "scouting" programs. 

Crop pest scouting efforts provide crop and pest information that is crucial 
to formulating control decisions. The scout reports the stage of crop develop
ment and stand condition, identifies pests, estimates their population, moni
tors their activity, and determines their stage of development. The scouting 
data may be used along with crop and weather information to prepare guidelines 
for pest control. 

CONTROL DECISION 

The control decision should always be based upon an understanding of the en
vironment's influence on crop-pest interactions. Usually, environmental con
siderations must include present and future weather conditions. The decision 
maker must often rely upon weather observations, public weather reports and 
forecasts, and specialized agricultural weather information. The specialized 
information, which may not be readily available through ordinary information 
sources, provides data on occurrence and duration of leaf wetness, soil tem
peratures, and degree days. This information is being made available to pro
ducers and crop consultants through specialized data acquisition and distribu
tion systems such as the Extension computerized networks used in many agri
culturally oriented states. Centralized units of computerized systems typi
cally: 

1. Receive observational information on crops and pests 
2. Store data 
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.). Reduce data 

.f. Communicate \-lith National Weather Service information systems 
5. Automatically receive special weather observations 
6. Distribute news and decision-advisory information. 

In addition to serving the above-mentioned functions, computers also directly 
aid in formulating decision-making guidelines. Computerized information sys
tems such as the prototype "Green Thumb" project piloted in Kentucky may soon 
deliver valuable information to large numbers of farm operators. These sys
tems would provide the users with requested crucial information directly and 
promptly (Figure 1), and the information so obtained together with observa
tions on crops and pests may be used in making pest control decision. The 
actual decision-making process itself may be aided by yet another product of 
computer technology--the personal computer or programmable calculator. 

Numerous crop production and pest control decision-making aids have been de
veloped for programmable calculators. Programs are available from several 
public and commercial sources, ranging from commercially available fertilizer 
recommendation and formulating programs to Extension-produced crop-marketing 
aids. The agronomy and pest management series of calculator programs de
veloped by the Iowa State University Extension Service includes programs on 
the following: · 

1. Black cutworm: (a) guidelines for treatment; (b) replanting advice; and 
(c) guidelines on soil treatment at time of replanting. 

2. European corn borer: (a) first-generation treatment advice; (b) second
generation treatment advice; (c) decision-making methods for treating 
adult moths; (d) growing degree day calculation and interpretation; and 
(e) yield loss analysis. 

3. Soil erosion analysis. 
4. Agricultural lime recommendations. 
5. Fertilizer to supplement liquid manure. 
6. Crop yield adjusted for standard moisture conditions. 
7. Economics of alternative tillage systems. 
8. Center-pivot irrigation for applying pesticides and fertilizer. 

A detailed list of the available programs can be obtained from the author. 
These programs may be used by farmers or agricultural service concerns to 
formulate decision-making guidelines. The pest-management programs (1 and 2 
above) are designed to use scout reports, field conditions and damage poten
tials, and weather information to provide a complete program for integrated 
management of black cutworms and European corn borers. The programs are writ
ten for the Texas Instrument TI-59 programmable calculator; and many, includ
ing all pest control programs, are also written for the Hewlett-Packard 4lc 
programmable calculator. 

CONCLUSIONS 

Computer-aided decision making will become increasingly significant in the 
future. Computers ranging from "hand-held calculators" to centralized com
putational and communication systems are currently useful in providing needed 
information to agronomists. Computerized decision-making aids are greatly 
improving the efficiency of the decision maker by providing him with rapid 
analysis, ease of operation, methodological consistency, and rapid comparison 
of available alternatives. 
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Figure 1. Delivery of computerized pest management information to 
individual farms (similar to prototype Green Thumb concept). Crop 
and pest observations may be contributed by farm-level users as in
put into the system. The farm operator is provided with crop pro
duction advisory materials and with data useful in making pest-con
trol decisions. The farmer or crop consultant may use a personal 
computer or programmable calculator to formulate decisions based on 
received data, crop conditions, and observations of pest infestations. 
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GROWERS VIEWPOINT ON CROP PEST MANAGEMENT 

Roger E. Duncan 
Hancock, Minnesota 

I am Roger E. Duncan, and live near Hancock, Minnesota. My farm operation 
consists of 1700 acres of corn, wheat, soybeans, and sunflowers, with 
approximately 900 acres being irrigated. I have been farming since 1963. 

I have been with Minnesota's Crop Pest Management (CP}f) program since 
1979. The first year was a learning experience to myself, the farmer, 
the scouts, and others involved. Learning what to expect from the scout, 
bow to better utilize the CP£·1 program to maximize my irrigated yields on 
corn, sunflowers, soybeans, and wheat by using water monitoring, timely 
nitrogen applications, and the best hybrids available for irrigated and 
dryland purposes. Other benefits of the program are insect control .on 
sunflowers and corn. Soil sampling and fertility recommendations is 
another important aspect of these programs. 

I started my program last year by having Central soil test all of my 
acres for both nitrate nitrogen and for phosphorus and potassium. 
Samples were sent to Agvise in Benson for fertility level analysis and 
recommendations. Using my two year old soil samples which were taken by 
a private firm and sent to Harris laboratories in Lincoln, Nebraska, 
Scott Sederstrom and I compared crop usage of the past two years to the 
test results to see if I was gaining or losing fertility on irrigated 
land where large amounts of N, P, and K are used. He found through the 
comparisons that our pH was rising and also felt it was necessary to do 
more crop rotation to help keep the soil in balance instead of contin
uous com--which had been done since 1976. 

As for weed control on our irrigated land, this is one of the major 
problems for a new irrigator or for any irrigator. Because, as soon as 
you apply large amounts of water to land that has not had top management 
or been in the soil bank for say 15 years you find that every weed 
imaginable will germinate with the addition of that 10-16 inches of 
water. 

This was one of the concerns of CPM. Not only for the insect and 
disease aspect, but also for major weed problems. As early season or 
pre-plant incorporated herbicides begin to break down, the scout, using 
a weed map, can pinpoint problems and recommend a second application of 
herbicides, especially after early season watering and before cultivation. 
These weeds growing unchecked can cost a corn, soybean, or wheat grower 
$50 to $100 per acre. 

As an example of this, in 1981 we applied Stampede for post-emergence 
foxtail control in wheat. It was also recommended to us to use Basagran 
and Blazer for broadleaves, i.e~ nightshade, in soybeans, and Atrazine 
and oil on my corn. 
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In 1980 my scout found a seedling blight of sunflowers caused by 
Alternaria helianthi on an eight acre field and in 1981 considerable 
amount of midge damage was found. Both of which nothing can be done 
for in terms of chemical control. The eight acres were replanted to 
soybeans; and the seedling blight was so severe that there was not one 
sunflower volunteer in the field. 

I feel that in Minnesota we have just begun in the crop management field. 
Working towards a better goal for young and old farmers to do a better 
job of farming, which is needed today with inflation, high interest, and 
rising land prices. 

I feel that the financial institutions should be strongly recommending 
this program to their farmer patrons. As input costs reach a level of 
$100 to $200 per acre they should also look at the fertility, weed con
trol, crop variety, drainage, and irrigation possibilities before lend
ing large amounts of money to both young and old farmers. It is seemingly 
more evident that the financial institutions are looking more at the net 
worth of the land than at the production--which would be to the farmers 
benefit. 

In 1981, I had 240 acres with Central's program and 395 acres with 
Minnesota's Extension CPH program and felt that although both did a 
good job there is always room for improvement. I felt through the year 
that Central did a good job of soil testing, but not in using a soil 
probe instead of gypsum blocks for water monitoring. Using gypsum 
blocks at 8, 16, and 24 inches is a more accurate method of scheduling 
irrigation than scheduling based on the "feel" method and vJeather obser
vations. Having a soil that only holds from 3 to 3Yz inches of water, 
gypsum blocks will tell you when it is dry at 8 inches and also at 18 or 
24 inches. It is also easier for me to schedule irrigation by monitoring 
the soil moisture level twice a week. Having 900 acres of irrigation, 
it is very important financially to know when to water and how much to 
apply. The application of nitrogen through the system on corn and wheat 
on a sandy soil is important because the leaching factor is from three 
to five times more than on a heavy soil. Overwatering, including the 
cost of electricity, and the loss of nitrogen, can cost you up to $500 
per acre inch of water. With nitrogen at 20¢ per pound you must also 
look at the leaching factors of these soils. Aerial photographs, which 
I ended up taking myself, will tell you the story, proving that a picture 
is worth a thousand words, and showing the areas that need improvement. 

As for improving both programs, the scouts should spend at least 10 to 15 
minutes with the farmer, discussing weed problems in the early part of 
the season, plant populations, wet spots or drainage problems in the 
field, produce a generalized weed map each week for at least four to six 
weeks after emergence to see if the chemical weed control is working. 
Scouts should pay more attention to weed control, fertility, and plant 
populations early with less time spent on insects, except for cutworm 
scouting on sunflowers and corn. Scouts should also be trained to scout 
specialty crops--such as pinto and navy beans, strawberries, and other 
vegetable crops, as we will see more of these crops in the future. 

38 



Scouts should also do justice to their farmers by not having more than 
2,000 to 3,000 acres per scout, depending on the crop. I feel that 
one to two hours should be given to each 160 acres for every time the 
scout is in the field, instead of a ten minute glance from the pickup 
window. This is also dependent upon growth stage, time of year, etc. 
It is very important that the scouts devote large amounts of time in the 
spring to catch problems, eliminating them early, as the time to put out 
a fire is when it is small! 

In summary, I feel that CPM in general has boosted the yields of my 
corn, soybeans, sunflowers, and wheat enough to pay for the program 
many times over. Not to say that the costs can be too extreme to jus
tify the program. With the high cost of seed, fertilizer, and chemicals, 
general farm management is not sufficient in today's world to keep up 
with the technology that it takes to do the extra job to get the extra 
crop to pay for interest and inflation. 
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F.~R:·1 DE~CRIPTION 

Philli~ M. Psrsons 
Northfield, Minnesota 

I operate a lOCO-acre far:n with a 70-cow dairy and a 1-'00-hog finishing 
capacity. .:leacause I have several e:nplCJyees, different :nen .-.erform field 
operat~ons at different times. Thus there is risk of not observing changes 
in field conditions. Even the beet l!lanager cannot help Lis crop when he 
becomes aW'lre too lP.te of pest OJroblems in his fields. 

P.~RTICIPATIW 

This year I had 4 fields compr~s~ng about 180 acres in the University 
CP.:, program. They were chof'en to represent different farL.:J. ~nd field c?n
ditions, 1vith ) corn fields and one of soy beans. Corn oredo:ninates in 
our crop plan, and to ~e offers the most op~ortunity for chqnge in field 
practices. 1'he orogram ho:ts been very euccessful for me because 1 

1. the crop scout dr~w my attention to developing probleills early when I 
could seek a solution and make a decision in time, 

2. fields enrolled ryrovided comparisons for :ne with otiler fields not en
rolled, and a chance to extend that !llanage . .lent assistnnce, 

). my knowledge of pest 'Jroblems and ~oesible solutions was extended con
siderably by the reports end confere·nces Hith scouts and L1e general 
infor~ation nrovided· with those reports, 

4. direct su~gesti~ns from ~rograa managers to solve field problems were 
very succe~Pful. For example, we were able to effectively eliminate a 
severe nightshade ~roblem in soy beRne with a well-ti~ed Blazer anpli
cation, a practice not co:mnonly used in' m:r area. 

OBS''RVATio.'IS 

I have been narticularly pleased with the breadth of information provided 
v1ith this progr<J:n. This year, the yield check gives me a comparison of 
field yields nnd an idea of my notential crop. Fertilizer tests aad reccm
'llendation·s prepare me for next yenr and I expect a comprehensive field :nan
aget!Oent plan for next year to reeult frow the dat'l CDllected. I v•;lue the 
r~nge of comprehen~ive infor~ation that has resulted. The chortfalls are 
mine. I fP.lt the :~rogram overemphasized insect observations bee •use of my 
inability to do ;auch about thetn. A ryossible real benefit may occur if I 
am able to reduce the ~aunt of corn rootworm insecticide used next year, 

OTH~R EXPERIE~CE 

A year ago, I >Jarticipated in the Cro!J l·fonitoring Program soonsored by 
Ce:nex Coop. I feel that tte elements of the two :_Jrogra.r1s are now very 
siuilar. It appeared that the CP:vf program is more dedicated to education, 
as expected. I want to call attenti·Jn to the continual use I would like to 
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~ake of such a ?ro~ra~, rather than the rotation nf ~embers anticipated 
by cp; .. ;. Recognizing that new questions occur each year, I seek an outside 
assistant in W~>tching crops each year in the future. 

CO~~CL:.JSIOi~S FR(>: ~fY ?ARTICIPATIO~i 

1. The CP:!: ?ro~ram proved very effective in early identification of 11e ld 
~roblems and helped considerably in developing and i~plementing solu
tions to them. 

2. Field colilparieons with fields not in the C?M nrogram extended the man
age~ent assistance given me and my knowledge of pest problems was extended • 

3. I would like to contit1ue C?.-{ with a few fields each year to help recog
nize ne•·1 problems and the high priority of early recognition 9.C1d treat
ment. 

4. I'm not likely to use a CPM program scout on the whole far~ because 
of its cost and ~y need to yarticipate ?ersone.lly in the recognition 
and treating process. 
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CROP fEST t•:P 1\ AGE1·,E..NT-A V ALUAELE TOCL 
IN A SE.EI:J Po·rATO GliO·.~.EaS Oi-.t.liA'IION 

Leonard Yutrzenka 
Seed Pot~to Grower 

Argyle, r;.n. 

Th~ prograre helps put a grow~rs mind at e~so to know 
th~t he is not over apply1n~ or not putting on enough 
ch~micsl to get desired result~. 

The scoutin~ proFram ~ss1sts in stopping trouble before 
it ~st9bl1shes a foothold in tha field. with insect tr~ps 
and spore traps in tha field anrl thru the trained eyes 
of 3 CFM scout, the ~rower may be alerted of trouble 
thRt pOSPS a threat. 

Thft scouts report 1s thoroughly reviewed by the ~rower 
anrl ~lso the CP~ agent who is an exp~rt and h@S -ecess 
to ~ solution on most problems. 

A v~ry import~nt featur~ of the CPM progrg~ is trat the 
CPM a~~nt may advise the grow~r on rates of appl1c~tion 
8nd kinds of che~lcals th~t will not harm the environment 
nor leave a chftmic~l r~sidu~ 1n the crop. 
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SCOUTING SOYBEANS AND ALFALFA 

James C. Gi 11 
CPM Scout 

Agricultural Extension Service 
University of Minnesota 

In the winter of 1980 I became interested in the area of crop pest 
management. While working toward a double major in plant pathology 
and agronomy I looked into the CPM program offered by the university 
extension service. My interests in general crop science and my back
ground experience in crop production learned on the family farm encour
aged me to pursue CPM as a career. 

For the past two summers I have worked as a crop scout for the Univer
sity of Minnesota CPM program. This year's program began in March with 
an extensive two-week training session held at the University St. Paul 
campus. Classes covered disease, insect and weed identification. At 
the end of this training period I was assigned to the Rosemount Exper
iment Station to scout corn, alfalfa and soybean fields. Rosemount 
was the central location for six scouts and a pest manaaer. 
In the 1980 scouting season I was assigned 1300 acres of 
corn and 300 acres of alfalfa. This acreage was located in Goodhue 
and Rice Counties. In 1981 I scouted 1000 acres of corn and 250 acres 
of soybeans in Dakota and Rice Counties. 

In this paper, I will discuss the procedures we used in scouting alfalfa 
and soybeans. As a scout, I examined these crops weekly to detect any 
problems, and prepared a report for the farmer and the crop pest manager. 
A recommendation of the proper control measures, whether cultural or 
chemical, was then given to the farmer by the crop pest manager. 

When examining an alfalfa or soybean field a crop scout approaches the 
field with the attitude that it is a separate ecosystem, that is, every 
insect, disease, or weed problem discovered is unique to that field. 
Problems are usually found in areas rather than specific fields, but a 
field by field approach is considered proper scouting procedure. The 
scout walks an alfalfa field in an "W or "X" pattern and stops at five 
locations (the corners and the center of the field). He takes a prescribed 
number of sweeps of insects with a sweep net and takes counts of the 
economically significant insects. These include pea aphids, lygus bugs, 
alfalfa weevil larvae, variegated cutworms, meadow spittlebug and grass
hoppers. At each stop the scout notes the presence of diseases such as 
bacterial wilt, verticillium wilt, leaf spot and phytophthora root rot as 
well as the extent of their development. Nutrient deficiency symptoms 
and weather damage are also noted. In addition, the scout makes general 
observations of the field's appearance for possible insect, weed or her
bicide injury problems. 

When the information about the alfalfa field has been collected, it is 
recorded on a fie 1 d survey form by the scout. The survey form shows 
extensive listings of the field's pests - its insects, diseases, and 
weeds - as well as other information (the grower's name, his identification 
number, the field number and the date the field information was gathered). 
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The farmer then receives a carbon copy of the survey form and the original 
copy is given to the crop pest manager who feeds the information from the 
survey form into a computer storage system for later reference. 

Soybean scouting also requires walking an 11 M11 or 11 X11 pattern in the field, 
with observations by the scout made at five locations. The scout uses a 
hand trowel to expose below soil line problems such as Rhizoctonia root 
rot, herbicide injury due to soil applied herbicides, root injury from 
insects or mechanical injury from machinery. Above soil line problems 
such as bean leaf beetle defoliation and hail damage, and the various 
diseases such as pythium, sclerotinia white mold, brown spot, bacterial 
spot, brown stem rot and soybean cyst nematode are noted. Nutrient 
problems, primarily iron chlorosis, are also watched. Scouts commence 
weed mapping early in the season and continue observations to detect 
populations of troublesome weeds such as either hairy or Eastern black 
nightshade, or velvetleaf. Information that is gathered by the scout 
is then passed on to the CPM manager for recommendations and data 
storage. 

To be able to sustain a crop pest management program, certain important 
criteria must be included: 

1) Because each crop is unique, the scouting program must be tailored 
to the crop and pests of the region where the specific crop is 
grown. For example, alfalfa weevil populations are considered to be 
moving into southern Minnesota, but have not yet become a problem 
in northern and central Minnesota. Or, verticillium wilt has been 
found in Wisconsin, but has not become a problem in Minnesota. Con
sidering possible problems such as these, the CPM program should be 
aware of the distribution of weed, insect, or disease problems in 
the area being scouted, whether the problem is iron chlorosis in beans 
or Phytophthora root. rot in alfalfa. 

2) The scouting program should be based on weekly visits to each field 
throughout the growing season. Alteration of this scouting schedule 
is possible, but reducing or increasing the number of visits must 
correlate with the disease cycle or insect cycle being considered. 
For example, in Minnesota, awareness of alfalfa weevil larvae popula
tions in the first cutting is necessary in order to make a decision for 
either cutting the first crop early or late, and then spraying the 
stubble with an insecticide after the first crop is taken off. 
Monitoring alfalfa weevil larvae populations is important in the first 
crop, but usually tapers off after the crop is harvested; thus, the 
scouting schedule can adjust for this specific characteristic of 
the alfalfa weevil in Minnesota. 

3) In order for a CPM program to be successful, it is necessary it 
employ quality people for crop scouts and pest managers. Scouts 
should have adequate training in insect, weed and disease identifi
cation, for the scouts are the eyes of the program. If incompetence 
is present there, the program as a whole is likely to become dis
credited in the region where it is being marketed. Crop pest managers 
need training in specific problems of each crop as well as knowledge 
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in pest identification. It is also very important for the managers 
to have good communication, and time management skills. A crop pest 
manager must be able to present the data collected clearly, so 
the grower understands what is happening in his field. 

4) Information on each crop should be at the fingertips of the scouts 
and managers. This means use of an adequate computer storage system 
so that the collected data of the growing season can be made available 
at any time. 

5) Finally, interested cooperators are necessary for the program to work 
to its fullest capabilities. My experience with cooperators has been 
successful due to good communication and a lot of grower contact. 
Writing clearly on the survey forms and taking time to talk with the 
grower regularly maintains good relations between the scout and the 
farmer. The information on the survey form becomes more useful if 
the grower understands how the scout ranks a specific weed, disease 
or insect problem. If the grower is interested and good communication 
exists oetween the scout and the grower, CPM has the greatest potential 
for the grower. 
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Randy Larson 

SUNFL0WER SCOUTING 

Sunflower monitoring is an important part of sunflower production 
in '..restern Hinnesota, North Dakota and South Dakota. The sunflower industry 
'ilho has seen a great increase in total acres of sunflower production the past 
7-8 years, has also been '"'itness to the increasin.g infestations of disease 
and insect pests throughout the sunflower growing areas of the United States. 
Proper management of the pest problems has accentuated the need for highly 
trained scouts to supply the information to make intelligent management 
decisions. 

Scouting procedures for sunflowers consist ·Of gathering the information 
and reporting it both to the grm..rer and a professional who would r.1ake the 
proper recommendation when needed. 

~1en scouting the field, the first thing a scout does is look over the 
entire field to try and pick out any patterns in the field that wouldn't be 
noticeabl-e while walking through it. After making general observations from 
the road or field edge, the scout proceeds to walk through the field stopping 
to make an exact pest count at different locations in the field. Scouts 
generally try to divide the field into five parts and make one count at each 
station. As the scout walks between the stations, he/she is continually 
making weed and disease observations that are also reported. A copy of the 
report is then given to the grower and the professional. The management 
decisions are then made. 

Included is a chart that lists some of the major sunflower pests and 
the time periods when infestations occur. 
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SCOUTING PROCEDURES FOR CORN 

Paul E. Kleinwachter 
Undergraduate Assistant, CPM Program 
University of Minnesota, St. Paul, MN 

During the growing season the corn crop may be subjected to diseases, 
insects, nutrient deficiencies, misapplications of crop chemicals, 
weather damage, weed competition, etc. Th~se situations are interacting 
together with consequences for farmers that may not be felt till a crop 
is harvested. 

Which weed do you have? Is that disease something to worry about? Did 
I get fertilizer on in the wrong place? At the wrong rate? At what 
stage is that insect at an economical level? And lastly, who ever knows 
whether you made a mistake in answering the above questions for your 
farm situation? 

Only if you have an idea what is going on in your fields can you estimate 
what you might be losing economically. The answer to many of grower's 
field questions can be answered by a scouting service that monitors a 
grower's field. The scouting program can provide the link between pro
duction and science at the farm level. This cooperative effort can 
maximize a grower's economic potential and minimize potential for crop 
and environmental damage by giving the grower the tools to manage 
his/her fields most effectively. The outline below indicates the pro
cedures and essential items of a corn scouting program. It can be 
used as a guide in developing programs for grower's use or consultant's 
use. 

I. CROP IMPORTANCE- MONITORING IMPORTANCE 

A. Acreage 
B. Va 1 ue 

II. ROLE OF SCOUTS 

A. Collector of field data 
B. Communicator 

1. eyes and ears of program 
2. meets grower's expectations of personal contact 

C. Non-advisor - no advising of grower by scout 

III. SCOUTING PROCEDURES (Collecting data and communicating) 

A. Essentials to be performed by scout 
1. field histories 
2. spring weed survey 
3. spring stand count: cutworms, chemical damage, etc. 
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4. rootworm counts 
5. corn borer counts 
6. disease monitoring 
7. soil sampling 
8. fall weed surveys 
9. fa 11 stand counts - marta 1 i ty check 

10. yield checks 

B. ·Mechanics of a scouting report 
1. Update yourself, (scout) on grower's field situation before 

heading out to fields 
2. Visits to field are weekly - principle: stay ahead of problems 
3. Walking pattern in field: M,Z 
4. Five random sampling sites: less for·smaller fields. Field 

size: 80 acres maximum 
5. Carry note: pad or forms with you - so you can record observa

tions in the field before forgetting 
6. Revisit problem areas in field you have oreviouslv reported -

update report 
7. After walking field (about 1/2 hour), check form for 

completeness and add notes on weather, problem areas, etc. 
8. Leave completed form with grower. Contact supervisor about 

problems that need immediate attention. 
9. Visit with grower if he/she is present 

10. Leave forms with supervisor at end of day 
11. Relate problem areas for supervisor if not already done 

earlier in the day 
12. A copy of scouting form sent to computer systems 
13. Supervisor follow-up 

IV. SCOUTING BENEFITS FOR COOPERATOR 

A. Low cost expert help 
B. Program tailored to grower•s farm 
C. Quick turn around help requests 
D. Grower keeps up with technical knowledge that is fast evolving 
E. Unbiased information provided to growers 
F. Head start on problem areas (new weeds, fertility problems, 

etc.) allow for better option planning. 
G. No end of season surprises on grower's fields 
H. Establishes quantitative basis for comparing what is going on in 

fields; i.e. threshold levels for economic determination 

V. SCOUTING BENEFITS FOR SCOUTS 
A. Education 

1. Classroom training 
2. Field experience 

B. Practical application of knowledge in field situations 
C. People skills/communications skills increased 
D. Learn effective management of time to get job done - independent 

schedule 
E. Career opportunities - wide open 
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POTATO SCOUTING 

Robert Wippler 
CPM Scout 

To prepare for scouting for the summer CPM scouts go through a two-week 
course offered by the Agricultural Extension Service in St. Paul. 
A weekly training session is also held during the summer to inform 
scouts on what insects, disease symptoms and/or other items of infor
mation are essential for scouts to observe in order to keep up-to-
date on the job. Fields are monitored weekly by scouts. A survey 
form is filled out during the visit to the field and a copy of the 
form left with the cooperator. If the cooperator· is present, an 
oral report is given as well. The scouts then report to the CPM 
Area Agent who, using the information on the survey form, makes 
control recommendations if necessary. 

Scouts check several different aspects of insect problems. A number 
of insects can be associated with the seed piece early in the season. 
Wire worms are one example though they have not been much of a problem 
because of the lack of alfalfa in the rotation. The seed corn maggot 
can be a problem because it may transmit black leg especially during 
wet soil conditions. Cutworm damage may also be present but I did 
not see any significant losses due to cutworm this season. 

Flea beetle defoliation early in the season can seriously affect 
yield if defoliation is greater than 10%, but with the use of sys
temic insecticides flea beetles can be controlled. The major insect 
of concern is Colorado potato beetle (CPB). Here again we are looking 
at a 10% defoliation threshold. With scouting, proper timing of 
the insecticide can be made and can save a grower two to three sprays 
compared to conventional spraying. I think farmers will have to 
learn to live with a small number of the insects and not aim for 
eradication of the species. 

Seed producers fear sucking insects the greatest because of virus 
transmission. Most seed producers use systemic insecticides so 
they can control early infestations of aphids and leafhoppers. 
They may have to apply one or possibly two applications of an aphicide, 
depending on the year. This past year there were large numbers 
of predators that kept the aphid populations down. Untimely sprays 
would have reduced the predator insects. 

Scouts examine the fields for disease problems as well. The scouts 
dig up ten feet of row in five areas of the field before the potato 
emerges. They check seed pieces for Rhizoctonia, soft rot which 
may be caused by black leg or other bacteria, and dry rot which 
is caused by fusarium. With Rhizoctonia, black leg, ring rot, wilts 
and viruses, scouts can only identify the problems and work on ways -
maybe cultural, chemical or the use of clean seed - to eliminate 
the diseases the following season as well as prevent them from spreading 
during the current season. However, with early blight the early 
detection is what appears to prove most valuable to cooperators. 
Proper timing of the initial fungicide application also helps to 
attain optimum yield. 
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Scouting for late blight begins early in the season by looking for 
cull piles which may harbor volunteer plants containing the late 
blight organism. A hygrothermograph has been used for a type of 
blight cast sytem which, when charted, tells when conditions are 
favorable for the spread of the organism if it is present. 

Numerous other problems can affect crop yield during the season. 
This past season some herbicide injury caused by drift was observed. 
One scout noticed patches of yellow in the field and when we talked 
to the cooperator we found out they had sprayed the spot with MCPA 
amine to kill Canada thistles; however, the potatoes got the worst 
of the deal. Another scout noticed individual plants with what 
appeared to be virus symptoms; apparently they were caused by her
bicide leaking from an airplane whose flight path lay over the field. 

Sometimes adverse weather conditions cause crop damage. This sea
son wind damage was common before the rains but the plants grew 
out of it. When it finally did rain scouting in the mud became 
difficult. With rain, lightning damage also occurred. 

Nutrient deficiencies - indicated by yellow areas - were observed 
even though most cooperators follow the recommendations of soil 
test results. Fields which contained lime ridges or sandy soils 
restricted cooperators abilitity to meet the nutrient needs of potatoes. 

Scouting provided a variety of experiences for me. Some days could 
get pretty long, especially if it was raining. But you never lack 
fresh air, or exercise either because it is a challenge to walk 
through an August field of vine-filled rows. It was quite common 
to see wildlife, such as deer, pheasants, grouse, and rabbits, early 
in the morning. In one instance, I saw where a gopher had gone 
down a row of potatoes eating the roots of the plants and leaving 
a section of wilted plants. 

My best experiences were in explaining to the growers what I was 
finding out in the field. Describing the life cycles of insects 
or diseases usually put the growers at ease, once they understood 
when control measures should be implemented to alleviate the problem. 

Traits I feel a good scout should have are: the ability to communi
cate, which is very important; a good attitude; the willingness 
to learn and work; and sincerity, which can go a long way. I feel 
a scout can either make or break a CPM program. 

54 



SOLVING MINNESOTA'S PEST PROBLEMS THROUGH CROP 
PEST rv!ANAGENENT: INTEGRATED DISEASE MANAGENENT 

P.S. Teng 
Assistant Professor 

Department of Plant Pathology 
University of Minnesota 

Integrated Disease Management is the optimization of disease control using 
sound economic and ecological methods. There are different levels in the 
crop production system where 'IDM may be practised, and in incre~sing 
complexity, these levels are: single disease-single crop system, multiple 
disease/single crop system, single disease-multiple crops, multiple disease
multiple crops, and so on. In its narrowest sense, IDN is directed at the 
level of a single disease known to be causing significant crop loss in a 
single crop,for example,early blight on potato or rust on sweet corn. IDM 
differs from traditional control measures in establishing warning action and 
damage thresholds for control. It proposes that complete eradication may 
not be the economical solution but rather, that any control input must be 
rationalized on a cost-benefit basis. The IDM approach further makes use 
of multiple strategies at different times of the crop production cycle to 
minimize disease. 

In practice, we may consider IDM-options as a dichotomons decision-tree 
(Fig. 1), relating the techniques that are available to the time in a crop's 
life. When applied to a single disease-single crop situation, IDM would 
attempt to select an optimal combination of all branches of this decision
tree. Common control options available may be categorized as follows: 
Cultural (rotation, time of sowing), genetical (disease resistance), 
chemical. Obviously, any one method may be applied only at a specific period. 
of the crop's growth. 

To practise IDM demands that current data on the environment and the per
formance of the crop be available to the crop pest manager. This data 
includes not only the target disease but other factors like weather, soil 
conditions, insects and the occurrence of other diseases. The need for 
data, and the need to synthesize this data into useful information or 
decision rules, leads to the applicati;n-0f computers (hardware) and models/ 
programs (software) in IDM. The computer facilitates IDM but is certainly 
not indispensable. It should be treated as a tool that will improve the 
speed and accuracy of crunching data into information. 

The operational components of IDM are on-farm surveillance(monitoring or 
scouting), data delivery systems and a mode for decision-making (CPM agent/ 
farm manager). These components are linked by an information system. It is 
necessary to distinguish between macro-level (regional) and micro-level 
(individual field) information, since disease developing in a field that is 
being scouted will be affected by the amount of disease in fields in the 
vicinity. Regional surveillance programs, like those conducted by the 
Department of Plant Pathology, should be used in conjunction with scouting 
data from the Agricultural Extension Service CPM program to a) verify the 
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diagnoses of disease and b) formulate a risk rating for a particular field. 

Many diseases in Minnesota which develop to epidemic levels and cause crop 
loss, do so with inoculum that arrives from outside the state or have survived 
the winter. Spore trapping is a method of monitoring the level of inoculum 
that is available for disease development. 

Although IDM proposes the use of all possible methods of control, once a 
disease has started or its inoculum has been detected in a field, the most 
convenient control method available to a grower is a chemical. In diseases 
that are amenable for CPM in Minnesota, e.g. potato early bli;:~~. or cereal 
leaf diseases, CPM decisions are often reduced to a) When shou.lc. -:.he first 
spray be applied? and b) How many and how after should subsequent sprays 
be applied? It is now possible, with simple environmental monitoring 
instruments, and after detailed research, to determine what conditions 
favor disease infection and when these have occurred. Many of tte computerized 
forcasting programs that are now available attempt to predict when a 
favorable infection period has occurred. The first spray is timed after 
accumulation of a predetermined number of infection periods. An example of 
such programs is BLITECAST developed at Pennsylvania State University for 
potato late blight. These programs assume that if conditions are favorable, 
there will be inoculum present and disease will reach levels to cause 
economical crop loss. In Minnesota, we are attempting to reduce the risk 
factor involved in early blight management by developin~ a system that will 
incorporate four considerations for decision making: (i) Whether environmental 
conditions are favorable for infection, (ii) Whether inoculum is present 
(iii) Whether disease levels will cause significant yield loss and (iv) 
Cropping characteristics in that field. We are developing simple programs 
that can cater for the wide fluctuation in potato growing conditions in 
the state. 

CPM should aim at the rational use of any control input, and if that control 
input is a chemical, should be able to justify each application on a cost
benefit basis. I do not believe modern agriculture can be sustained without 
pesticides but I do believe that we have the conceptual and technological 
means to rationalize the use of pesticides and still maint&in ~igh yields. 



A DECISION TREE FOR CONTROL OPTIONS IN INTEGRATED DISEASE MANAGEMENT 
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INTEGRATED WEED MANAGEMENT 

J.S. Coultas 
Department of Agronomy and Plant Genetics 

University of Minnesota 

Integrated weed management (IWM) has been defined by G.A. Buchanan as 
"the application of many kinds of technologies in a mutually supportive 
manner. It involves the deliberate selection, integration, and implementation 
of effective weed control measures with due consideration of economic, 
ecological, and sociological consequences" (6). This concept will continue 
to evolve as agriculturalists recognize that herbicides are merely a compo
nent of a total management system and as weed scientists increase our 
knowledge of weed behavior and weed control. 

An integrated weed control program will take advantage of crop diversity, 
rotation of herbicides, crop competition, fertilization and seedbed prepara
tion, timely cultivation and field sanitation to overcome the reproduction 
capacity, adaptability and persistence of weed problems. Widespread use 
of herbicides has frequently contributed to shifts in weed species as 
susceptible weeds are removed by herQicides and replaced by more difficult 
to control species (8). To adequately address most of our current weed 
problems there is a need for a systems approach to solving these problems. 

The management of weeds is an integral part of the Crop Pest Management 
(CPM) program in Minnesota. Scouts collect information on weed growth, 
development and severity of infestation throughout the growing season. 
Detailed weed surveys and maps are compiled for each field in the early 
spring and prior to harvest to assist the cooperator in identifying weed 
problems and evaluating his weed control program. In crops where post
emergence herbi~mdes are available these observations are made weekly 
during the first part of the season to facilitate control recommendations. 
The objective of scouting is to gather information on weed problems to 
prevent the buildup of particular weeds, detect and prevent the introduction 
or spread of new weed species, and to design short and long term integrated 
control programs. A complete history of each field in the CPM program 
is constructed to develop a foundation of information on cropping procedures, 
tillage and fertility practices, and pesticide use, from which recommendations 
on pest activity can be based. 

Weed management in the CPM program has several objectives. One aspect 
is to provide weed control recommendations to the farmer cooperators based 
on the best available information which is applicable to safe and effective 
use of herbicides and cultural practices. Another aspect is to present 
new ideas generated by current research to the cooperators to evaluate 
their potential value to IWM systems. CPM has and will act as a conduit 
between researchers and farmers to stimulate new research ventures and 
keep cooperators abreast of the new developments in weed control technology 
and weed biology. Throughout this presentation I will attempt to cite 
research reported within the last few years to give a better idea of our 
use of such information. 
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Our primary objective is to develop control strategies for our CPM cooperators 
which will exploit many factors to enhance the crop's competitive advantage 
over its weedy adversaries. Our purpose is to plan a weed management 
program which adresses specific weed problems in each field, and anticipates 
future problems so that the cooperator will be able to reduce the cost 
of weed control while maintaining optimum productivity. In a recent symposium 
on Integrated Weeq Management Systems Technology for Crop Protection and 
Production, R.H. Walker and G.A. Buchanan presented a review of literature 
pertaining to crop manipulation in weed management systems (44). Robert 
Zimdahl has published a comprehensive review of weed-crop competition 
(47). These articles indicate that there is much available information 
on crop row spacing, population, canopy architecture and selection of 
varieties which can be used for weed control as well as yield improvement. 
In addition to the Extension resources available which describe varieties 
and optimum production practices, the CPM cooperator receives detail records 
for each field on crop variety, stand establishment and final population, 
time of crop emergence, seedbed condition, and crop development throughout 
the season. In addition he has a summary of his production practices 
and chemical use for each field in the program. This information is evaluated 
at the end of the season with respect to the weed problems in each field 
to develop control options for the next season. Art important part of 
the scheme is rotation of crops and herbicides. Research conducted by 
Slife and Wax in Illinois illustrates the value of rotating crops and 
herbicides for increased crop production and weed control (38). That 
and other studies demonstrate that multiculture systems prevent weed species 
shifts, reduce weed pressure and invasion of perennial weeds which may 
occur in monoculture systems (12,37). Tillage practices may also vary 
based on the crop being grown. Weed species, weed density and herbicide 
performance can be affected by tillage (3,27,39). The trend toward reduction 
in tillage operations will present some different weed problems and require 
unique solutions. Field monitoring in CPM gives us the opportunity to 
observe these problems and changes under many different farm management 
conditions. Crop rotation provides more diverse and effective weed control 
options to cope with difficult to control weeds such as wild proso millet, 
black nightshade, velvetleaf and perennial weeds. 

In conjuction with the rotation of crops we must consider the rotation 
of herbicides. Examples of herbicide degradation or weed resistance to 
commonly used herbicides are beginning to surface throughout the country (1). 
Continuous use of Eradicane in recent years to control wild proso millet 
or Johnsongrass has caused weed scientists to investigate the rapid degrada
tion of Eradicane in the soil and to reemphasize the need for rotation 
and sanitation to prevent the spread of these weeds (11,24,34,45). In 
most cases, the continuous use of the same herbicide is unnecessary and 
counter productive. Many instances of the predominance of resistant biotypes 
of common lambsquarters, redroot pigweed and common groundsel after continu
ous use of atrazine in a monoculture have been reported (1,2,14). On 
the other hand, the discovery of triazine resistant wild rape in corn 
fields in Canada has led to the development of a resistant cultivated 
rape variety in Canada (18,22). Recent evidence of adaptive genetic changes 
in wild oat in response to continuous use of triallate (Far-Go) has been 
reported by researchers from Saskatchewan (15). Persistent herbicides 
such as atrazine or Treflan can create problems in rotations where susceptible 
crops are grown. Planning rotations and field monitoring help avoid, 
delay or identify these problems. 
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Weed and crop growth and development and herbicide performance are directly 
affected by changes in environmental conditions. Many times the effectiveness 
of foliarly applied herbicides is reduced by unfavorable conditions before, 
during or after application. Light rain or dew can affect the phytotoxicity 
of herbicides. An application may be delayed beyond the stage at which 
the weed should be treated. To circumvent some of these problems a computer 
program designed to assist in the selection and application of postemergence 
herbicides will make use of data collected for the ENVDATA system developed 
by Mark Seeley. We are hopeful that the collection of weekly information 
on weed growth and development and environmental factors will help in 
the adaptation of models which simulate weed growth to Minnesota conditions 
(26,33). Such models will improve our ability to predict the stage of 
growth of a weed species, the reproductive capacity of a given weed popula
tion, and yield and harvest restrictions which may result from given weed 
density's or levels of control with selected herbicides. 

Many instances of antagonism or synergism between pesticides have been 
reported to be detrimental to pest control or phytotoxic to the crop (13,25,28). 
Field monitoring and consulting will help avoid possible negative interactions 
and identify the source of problems encountered in the field. CPM scouts 
are trained to recognize symptoms caused by pesticides and alert the farmer 
and CPM area agents to possible problems in the field. 

Weeds have been identified as hosts for various plant pathogens or insects 
which are harmful to field crops (4,5). Field monitoring and data analysis 
by computer will help identify possible interactions between pests. Such 
information can be used to initiate corrective action by the farmer or 
to stimulate research to cope with the problem. 

The CPM program is designed to incorporate new ideas and approaches to 
crop production into its procedures to evaluate the potential benefit 
to farmers and consultants. We are attempting to design and implement 
new strategies from current research results. The following discussion 
is an attempt to present some of the current trends in weed research which 
appear to have some practical application for IWM in CPM in the near future. 

Weed scientists have encountered problems in establishing thresholds for 
weed competition with crops. Those thresholds must contend with the competi
tive ability of the present weed population as well as the potential that 
may exist from the reproductive capability of a limited population. The 
development and use of weed thresholds will be aided by the increased 
research effort in weed biology and weed interference with crops (23,31,33). 
With increased understanding of weed biology, models which simulate and 
predict weed and crop growth in response to environmental conditions will 
add an effective tool to integrate available knowledge in problem solving 
situations (33). Studies have also been conducted to determine the economic 
and technical effects of weed interference in field crops, which will 
improve the practical use of previous research in weed competition (20). 

Thresholds, whether they apply to weeds, insects or diseases will not 
be satisfactory until they reflect the effects of several pest species 
on the crop. Research projects in Montana and British Columbia are investi
gating the effects of interactions of barnyardgrass and redroot pigweed 
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in field crops and the effects of various pests on ~heat and barley and 
the possible interactive effects of preventative chemical treatments on 
pest activity (9,21). 

An area of research ~hich may have immediate use in integrated ~eed management 
systems is the use of remote sensing to identify ~eed species and the 
associated crop yield reductions (10). In Minnesota a remote sensing 
project (AgRISTARS) conducted on sunflower by Dr. Lillesand is using CPM 
scouts to collect ground information to verify their findings. The results 
~ill be used to develop a gro~th model for sunflo~er, and to identify, 
assess and monitor abnormal gro~ing conditions. 

Recent efforts to manipulate plant pathogens for biological control of 
~eeds in ro~ crops offers an exciting dimension to ~eed management sytems. 
In the past, insects and diseases as biocontrol agents have been most 
successful ~hen targeted against perennial ~eeds in uncultivated areas. 

Investigations conducted by H.L. Walker and others indicate that native 
plant pathogens can be artificially reared in mass quantitites and applied 
conventionally (granular formulation ) to attain early season control 
and consistently kill a high percentage of the target ~eed (7,16,29,36,41, 
42,43). This approach also offers the possibility of applying a combintation 
of pathogens for control of multiple ~eed species (29). 

Plant gro~th regulating compounds is an area of increased interest of 
~eed scientists in the public and private sector of research. Seed dormancy 
permits weeds to persist for long periods of time. Research conducted 
by R.B. Taylorson is designed to evaluate the responses of ~eed seeds 
to. various compounds ~ith the hope of eventually finding a compound ~hich 
~ill break seed dormancy, and promote uniform ~eed seed germination (40). 
Other compounds such as Vistar have been used in soybeans to prevent seed 
formation in Johnsongrass, and may have application for other grassy ~eeds. 
The development of such compounds ~ill facilitate the use of ~eed thresholds 
by giving us the opportunity to prevent ~eed seed production ~hile maintaining 
tolerable levels of ~eeds in the crop. Many other projects are investigating 
plant gro~th regulators for yield improvement and ~eed control. 

This is a summary of some of the important n~ discoveries ~hich ~ill 
find a place in CPM programs in Minnesota and the U.S. in the near future. 
Other areas involved ~ith allelopathy, innovative application equipment 
and new types of herbicide formulation ~ill also improve weed management 
systems (17,19,30,32,35,46). CPM ~ill continue to be an important source 
of information on new technology for farmers and consultants as ~e identify 
and adapt ne~ ideas and ~ark them into existing ~eed management systems. 
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WHY ORGANIZE GROWER INTEGRATED PEST MANAGEMENT ORGANIZATIONS? 

Scott G. Sederstrom 
Area Extension Agent 
Crop Pest Management 

There are many reasons why growers should band together and form an 
Integrated Pest Management or Pest Management organization of their own. 
In the time I have, I would like to expound on a few of the more important 
reasons of why growers should organize their own pest management organiza
tions. 

The role and function of the Extension service in Integrated Pest Manage
ment is in the technical and educational areas. Our responsibility is to 
provide educational input, organizational input, and technical backup to 
the Pest Management programs, including those that do or have become grower 
Integrated Pest Management organizations. 

There is little possibility that the Land Grant University, working through 
Extension, can provide all the personnel and other monetary resources that 
will be needed to meet the pest management needs of our state. Without 
grower Integrated Pest Management organizations, we may rapidly reach a 
plateau where program effectiveness, based primarily on University resources, 
reaches a standstill--with very little growth possibility. 

Growers, both as individuals and as a group, can benefit from the formation 
of a Pest Management organization. Some of the primary reasons are that 
broadly speaking, they would not be restricted. Restricted by the University 
and Extension service regulations, by University equipment and facilities, 
and by University manpower in the form of specialists. As I stated earlier, 
we are in the technical and educational supply areas, and do not have the 
equipment and/or facilities to perform many of the services that a truly 
professional consulting firm or Pest Management organization would offer. 

Thus by developing a Pest Management organization, a group of growers can 
expand at their own pace, starting out with basic crop monitoring and 
advancing into specialty areas--such as soil testing and data analysis, 
irrigation scheduling, water quality analysis, etc. In addition to expanding 
the line of services that their organization offers, the growers group can 
enjoy the advantages of buying chemicals in bulk. Buying chemicals in bulk 
will not only reduce the production costs, but also help to pay for the 
scouting. 

Regardless of the type of Integrated Pest Management program that the 
Extension service has started, when a group of growers decides to orga
nize, they can proceed to set up the type of organization that serves them 
best. Their Board of Directors can spell out in the bylaws exactly how 
the organization will operate and function. As a group the organization 
may also enjoy some tax breaks or incentives. Whichever way the group 
decides to go, the transaction should be made as easy as possible by having 
as limited a superstructure as possible in the initial Extension program. 

67 



Within a state there will probably be more thanoneintegrated Pest Manage
ment organization. If after the initial formation of growers groups, one 
or more decide to merge, they are free to do so. This would cause no pro
blems within the Extension Integrated Pest Management structure because, 
as a separate group or groups, these organizations would continue to receive 
full technical and educational support from Extension. 

The new organization will surely have some type of endeavors which will 
require financing. As a group or organization they will be eligible for, 
and can gain or have access to more than the usual local channels of 
financing. For example, as a grower organization they would possibly 
qualify for loans through the Bank of Cooperatives, or other similar 
financing institutions. 

As an organization with a Board of Directors, the newly formed group can 
begin to try to protect its members from lawsuits. It takes well written 
and defined articles of incorporation and bylaws, but the members can be 
reasonably well protected from being sued for liability and/or for other 
reasons. 

Growers can also take advantage of being unified to alleviate one of the 
most serious problems in some areas. That is the shortage of aerial appli
cators during critical times of the growing season. A well organized Pest 
~~nagement association could have one or more qualified aerial applicators 
under contract to insure that they, the growers, would hav~ first priority 
in receiving the services of the commercial applicators. 

Through grower Integrated Pest Management organizations the individual 
producer can have a substantially greater influence on the quality of scout
ing services available. Depending upon the type of organization and how 
scouts are hired, the grower may play an important role in selecting his 
scouts, determining hiring policies, and ability to terminate ineffective 
scouts. 

Setting your own price is the most advantageous 
grower Integrated Pest Management organization. 
themselves, the cost will not be prohibitive as 
themselves a service. 

reason for belonging to a 
Being run by the growers 

the growers are out to do 

For the Agricultural Extension Service, the establishment of grower Pest 
Management organizations would free Extension personnel to introduce the 
Pest Management program to new growers, assisting them and guiding them 
into new or existing organizations. Extension personnel would have time to 
develop new Integrated Pest Management programs on crops where no present 
program exists. 

From a legal standpoint, associations established to deliver pest scouting 
services would transfer from the Extension Service activities for which 
they are neither equipped nor charged with carrying out. Specifically 
this would include the handling of scouting fees, withholding taxes from 
scout salaries, and providing liability insurance for scouts. 
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In concluding, I would like to state that cooperation across state lines, 
where strong commonalties exist, needs to be encouraged in the development 
of Integrated Pest Management grower organizations, particularly in the 
development of publications and exchange of ideas between growers, Univer
sity specialists, and agents. Finally our levels of expectations must be 
geared to realistic goals. We must remember that grower Integrated Pest 
Management organizations evolve over a period of time. The very nature of 
group dynamics would indicate that from the planning to implementation of 
an organization can take one to two years. Patience and determination by 
all involved is very important! 
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WBAT AU 'l'BE ORGARI ZATIONAL ARD PROGRAM SCOPE ALTERNATIVES OP 
GROWER-ONNBD ORGANIZATIONS? 

Paul o. Mohn 
Beonamist, Cooperatives 

Science ' Education Administration-Extension 

Aa Extension phases out of the actual operations of IPM scouting 
programs, some sort of infrastructure is needed to provide the .. chan
leal and organizational framework for whatever IPM delivery system is 
adopted by growers. One procedure is for growers to form their own 
organizations. 

There is a whole matrix of alternative ways in which growers can 
organize to provide themselves an IPM delivery system. 

ALTERNATIVE G!JOGRAPBICAL/ORGARIZA'l'IONAL SCOPES OP IPM ORGANIZATIONS 

.. 

As farmers begin to organize their own organizations, it is evident 
that there are not only different alternatives but certainly different 
viewpoints on the most effective direction to .ave in terms of organ
izing. Fundamentally, there are three major alternatives: (1) Organizing 
on a county-by-county basis or on a multi-county basis--each as an 
individual organization, (2) organize by commodities on a multi-county 
or even multi-state basis, and (3) organize as a statewide umbrella 
organization under which either new county organizations or new commodity 
organizations might be included. Of course, there are many variations 
of these base alternatives. 

There is a lot to be said for a county organization. In the first 
place, even though county lines are artificial, most of the services 
with which the IPM organization will deal will be derived from county 
or area staffs of Extension. Changes can be made more quickly with 
county control. It also provides clearly defined boundaries and makes it 
a smaller scale organization which, being managed mostly by volunteer 
efforts, is more managable. Support for the IPM program may be stronger 
with local control. 'l'he disadvantage of the county-by-county approach 
is that the same kinds of mechanics must be transacted for each county 
unit. Por example, if it is incorporated, each one must be incorporated. 
If it is unincorporated, each must still file various documents such 
as tax exempt forms, IPM report forms, etc. It also provides a smaller 
base by which to cover overhead if any supervisory or overall management 
is employed. 'l'he same kinds of advantages and disadvantages are true 
in a multi-county organization providing it covers relatively few counties. 

Organizing on a commodity basis has the advantage in that the entire 
targeted effort can be focused on a single commodity with the committees 
of pr~ucers who serve on it all being familiar with the commodity. 
Therefore, the problems and management opportunities within that one 
commodity group provide a much simpler operation. Personnel can be 
trained more quickly and in greater depth. 

71 



The disadvantage of a commodity approach is that the size is such 
that overhead is incurred without the real advantages of economics of 
scale. The season is limited to that commodity, and full utilization 
of employed resources can~ot be readily achieved. In other ways, per-~ 
sonnel are used inefficiently~ i.e., amount of time spent driving. A 
multi-commodity IPM organization will have a longer season over which 
to spread overhead costs in addition to utilizing staff more efficiently. 

The statewide umbrella organization provides a convenient focal 
point under which all new organizations, be they commodity or county, 
can be incorporated. This type of organizational structure provides 
the real savings of not having to go through a hundred or more incor
porations--which might be the case in a county-by-county organizational 
structure. It also achieves other economies such as filing of papers, 
management, legal advice and counsel and, perhaps as importantly, it 
can be the conduit through which information flows from the Land-Grant 
University to the growers or from the growers to the Land-Grant Univer
sity. For example, data gathering could effectively be conducted by 
the statewide umbrella organization and then provided to the Land-Grant 
University. In the case of recommendations and other kinds of commun
ication from the university, it can go to the central umbrella organiza
tion which in turn could disperse it throughout their system. A major 
disadvantage may be the loss of close relationship with the county or 
area agent. There is also the danger of losing effective communications 
with farmers. 

The coordination achieved through a statewide umbrella organization 
has a lot of merit. On the other hand, there may be a loss of individual 
initiative if the leadership in the county do not have the opportunity 
of doing some of the things themselves. It is my view that the economies 
that can be achieved through a central organization is something that 
should be seriously considered. This type of structure provides for 
greater opportunities for expansion of goods and services provided to 
growers. Additionally, a statewide organization should be able to employ 
a full-time manager the year around which would expedite continuity of 
programs. 

ALTERNATIVE PROGRAM SCOPES OF IPM ORGANIZATIONS 

Within the overall matrix there are several alt~rnative scopes of 
programs of IPM organizations. They can be established on either a 
single or multiple crop basis. Perhaps I should hasten to add that today 
we find some that are going to be involved with livestock, aquaculture, 
and urban horticulture so in that regard it goes beyond crops per se. 

It is probably simplistic to say that the alternatives are to have 
either a single commodity or more than one commodity or, as I mentioned 
just previously, a single focus or multiple focus. Again, there are 
advantages and disadvantages of both approaches. The single crop approach 
lends itself very well to volunteer committees. Farmers will understand 
their crop quite well and can provide the kind of direction and guidance 
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to staff as well as interpret Extension's recommendations on issues 
relating to that particular crop. The season is a known season and a 
short season~ therefore, the length of scouting activities, for example, 
will be fairly short. By the same token, the scouts and other non-IPM• 
professionals can probably do a more effective job by focusing on a 
single commodity. 

There are also advantages in having multiple commodities serviced. 
It provides a greater opportunity to spread overhead. It may in fact 
more fully employ the staffs such as scouts and it provides, in most 
cases, a longer season which may be attractive to employees. There are 
some advantages to farmers as well. Where there is diversified farming 
it provides the farmer an opportunity to have all of his applicable 
production covered. 

Another set of alternative scopes of programs relates to the 
functions of the IPM organization itself. Scouting may be the only 
service offered or scouting may be combined with additional services. 
I believe that the overwhelming number of IPM organizations today provide 
only a scouting service. 

A scouting-only service has the advantage of minimal supervisory 
costs. It also minimizes risk in terms of capital needs and precludes 
the need for a capital or organizational structure. It is a straight
forward operation with the producers' collecting the scouting service 
fee and the State or area Extension IPM specialists' providing the 
training and interpretation of the scouting reports. There is much to 
be said for this type of approach. It is much less formal and it is 
probably the closest kind of alliance with the Extension Service of any 
of the alternatives. 

We find a number of IPM organizations, however, that provide services 
other than scouting. In some cases, it is purchasing of spray materials 
or it may be the contracting with an aerial applicator. Advantages 
include lower costs because of volume purchasing or contracting. The 
major disadvantage is that it transforms a relatively simple organization 
into something much more complex particularly if there is no full-time 
manager. 

The third alternative includes providing both the IPM related services 
and the non-IPM related services. For example, you will be hearing 
tomorrow morning about organizations which provide full agronomic services 
in addition to those related specifically to integrated pest management. 
These types of organizations require full-time management, capitalization, 
and a democratic structure. On the down side, it means that the producer 
will belong to a more complex organization, it will require equity capital, 
and it will require all of the attendant infrastructure needs of any 
other operating cooperative. Nonetheless, there appears to be real 
opportunities of providing other types of production services such as 
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full agronam:c services, economic analysis, farm management, plant analysis, 
least-cost feed formulation, and a whole host of other types of activities 
that are related to production and marketing as contrasted to simply 
the management of pests. 

ALTERNATIVE FORMS OF IPM ORGANIZATIONS 

• 

The least complex of all of the alternatives is the Extension-oper
ated IPM program. Of course, this provides a whole set of problems for 
Extension per se and the management and utilization of Extension resources, 
but it is one approach which could be used. As a matter of fact, several 
States are currently using this approach. Typically, there is an advisory 
committee made up of producers, and other committees may be established 
made up of these farmer volunteers. Normally, one would not find a full
time manager nor would we find other kinds of services provided other 
than the scouting and advisory service related to those scouting reports. 
In most instances, there certainly would not be a full-time manager and, 
perhaps, not even any kind of a paid manager but rather a chairman or 
committee. They would provide the necessary management coordination 
that would be needed in any one of the programs. In these organizations 
there is usually no limit upon liability. 

The second alternative form is the unincorporated IPM association. 
These might provide scouting services only or they might provide scouting 
plus some purchasing of supplies and/or services such as aerial appli
cation. In most cases the purchasing of supplies is limited to chemicals 
for the use of spraying. It is an approach that requires minimal 
organizational structure. It totally avoids legal requirements in which 
incorporated organizations get involved. However, an unincorporated 
association provides no limit on liability for individual farmers in 
the event that there is a law suit and the organization and its board 
individually and collectively are found accountable or responsible for 
a major problem. The judgment against the organization might have to 
be borne by the farmer members. In today's climate it is almost unthink
able not to incorporate. The only advantage of any merit for an unincor
porated organization is that there are no prescribed requirements other 
than those imposed by the members themselves. However, requests for 
tax exemption and tax returns must still be filed. There apparently 
is some inherent distrust on the part of some farmers about the whole 
concept of incorporation. The fear of government regulation and forms 
to be filled out seems to overwhelm some producers. On the other hand, 
the protection that is purchased by incorporating, in my view, far out
weighs those inconveniences. 

A third approach is an incorporated non-profit IPM association. 
This is merely one form of incorporation. 

A fourth approach is to incorporate as a cooperative. The cooper
ative could provide scouting only, scouting plus purchasing supplies 
and/or services, or full agronomic services, such as soil testing, tissue 
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and water analysis, etc. The potential scope of services is really 
unlimited. 

The basic characteristics of a cooperative are: one member • 
one vote, limited return to capital, and division of earnings in pro
portion to usage. The distinction, perhaps, does not become nearly so 
great until activities other than scouting begin to take place. The 
purchasing of supplies and services would mean that any earnings could 
be allocated to farmers on the basis of the volume which they purchase. 
This would reduce their cost of inputs and could be significant to many 
producers. 

The final area is integrated pest management services provided by 
a marketing or supply cooperative. Earlier today you heard Don Vogelsang 
discuss the fact that some of these cooperatives do provide IPM services. 
You will be hearing tomorrow morning from CENEX, whose representative 
will discuss with you the program which CENEX (a regional farm supply 
cooperative) will be providing to interested farmers. We had earlier 
taken a look at the possibility of these cooperatives' providing more 
and more of the IPM-related services. There are some disadvantages, 
of course. The doctrine of •arms length• relationship between the scouting 
report and the sale of chemicals is important. Whether or not there 
is undue influence to increase the sale of chemicals is not nearly 
so much the issue as is the issue of appearing to be •purely whole.• 
Therefore, cooperatives can have as much of a problem in this regard 
as can a chemical-company. There are numerous benefits and advantages 
to having the services provided by cooperatives. Perhaps first and 
foremost is the solid base upon which the parent is founded. The equity 
base resource that is needed to develop IPM cooperatives is more likely 
to be available from the regional cooperative than otherwise possible. 

These are just a few of the matrix alternatives that are available 
to agricultural producers as they seek to benefit from the organization 
of an IPM delivery system. In the final analysis, perhaps, the critical 
issue is whether farmers are able to obtain effective pest management 
services. The close and interwoven relationship between Extension and 
these organizations, of course, is well documented and there are sig
nificant benefits to both parties. 

Tomorrow morning, we will be hearing several different types of 
organizational strucutures. Following that, you will have ample time 
to have individual and highly specific discussions with these people 
relating to their IPM organization. 

I believe it is incumbent upon Extension in concept with growers 
to take a look at the various alternatives and come to a conclusion on 
what is best for them in their own State. While I generally favor an 
umbrella organization or a new agronomic type cooperative that provides 
a broad range of agronomic services, there are still good cases which 
have been made for the other types of alternatives. Even the IPM services 
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provided by an existing cooperativ~ may not meet the need nearly as much 
as an unincorporated IPM associati~n even though the liability risk is 
high. .. 

There are various shades of these alternative forms. What I have 
tried to do is describe the various alternatives and to provide an over
view of each of them for your perusal and ultimate decision as you move 
toward a privately held and managed IPM association with Extension's 
offering advice, counsel, and recommendations but not being in the 
mainstream of the organization itself. 
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CENTROL - A FARM MANAGEMENT CO-OP 

Dean Fairchild 
Manager 

Agri-Production Services 
CENEX, Inc. 

CENTROL is a CENEX program being developed to provide technical 
and business services to farmers and ranchers. CENTROL business 
services will be distributed through new cooperative associations 
which are being formed by ten to fifteen local cooperatives going 
together to form a new service cooperative. Each of these new 
cooperatives are controlled by farmers who, through their local 
cooperatives, own and control the CENTROL cooperatives. 

OBJECTIVES 

CENTROL'S objectives are: 

1. To develop a total farm management advisory service. 

2. To improve individual farmer/rancher profitability. 

3. To utilize computer technology. 

The idea of providing farm management services on a cooperative 
basis is not a completely new idea. It is one that CENEX has 
studied for the last ten years. Initially, we found that the 
problem of providing farm management services, because of its 
labor intensity, was very difficult to project as a profitable, 
or even breakeven, venture. However, with the advancement of 
agricultural and business technology and, in particular, the 
advancement of computer technology, it becomes more and more 
feasible to directly reach the farmer or rancher with the same 
types of sophisticated management tools that are presently 
available to other business. 

FARMER SURVEY 

In 1978, in preparation for forming the pilot CENTROL cooper
ative, CENEX began by talking to farmers in specific terms 
about their farm management needs. With the assistance of a 
professional agricultural research firm, CENEX held five focus 
groups, or farmer panels, throughout the CENEX trade territory. 
In these initial surveys, the idea was to have farmers discuss 
their management functions, ranging from soil testing to estate 
planning, and to have farmers give an overview of their comfort 
levels with the various management functions. 
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As a follow up on the focus groups, there was a telephone inter
view with farmers throughout our trade area to quantify the 
results in terms of their management comfort levels and to 
determine some of the intital methods that should be considered 
in marketing CENTROL services. 

One of the results from the initial farmer surveys showed that 
most farmers wanted the availability of rapid information trans
fer. While there is certainly no shortage of information 
available for the farmer, one of their needs and desire is the 
timely transfer of information in a concise and useful form. 

A second result from the survey was that farmers were willing 
to pay for the professional business services. A third result 
of the survey was the importance of there being no vested 
interest by the company selling the business service or advice 
other than just selling a service. That is one of the major 
reasons why CENEX has gone the direction of having its local 
cooperatives form a new cooperative that is strictly in the 
business of selling farm management services with no strings 
attached regarding product purchases. The fourth key result 
of the survey was the need for local trust, meaning the farmers 
want to see and know the consultant, thereby developing a 
relationship of personal trust. That need for local trust is 
a major reason that CENTROL outlets have been formed as local 
cooperative associations, owned and controlled by farmers, 
for farmers, on a localized basis. 

A final key point in the survey was that farmers were interested 
in the options to assist in making business decisions, and not 
interested in somebody telling them each and every decision. 
This really is quite obvious, however, often people are misled 
in thinking that they are trying to create the perfect farmer
business man who makes perfect decisions, rather than simply 
providing the farmer with additional resources from which to 
consider his options, make his own decisions, and suffer the 
consequences -- good or bad. 

CENTROL ORGANIZATION AND OWNERSHIP 

As mentioned previously, CENTROLS are farmer owned federated 
cooperatives. Initial investments are made by local cooper
atives. Preferred stocks are issued to the owners. Farmer
users share in the profits of each CENTROL through savings at 
year end. Participation in the Board of Directors vary by 
each location with some Boards being farmers, others a com
bination of farmers and managers of investing co-ops, and others 
all managers. As shown in Figure #1, a Farmer Advisory Board 
existing of one farmer - user from each investing co-op, 
serving on a Farmer Advisory Board. This Board provides in
formation on services, pricing, etc. 
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Individual CENTROLS are organized to serve the trad.e terri tory 
of 10-15 local co-ops. This area commonly represents a 60-70 
mile radius. CENTROLS are presently located in Thief River 
Falls, Twin Valley, Morris, Renville and Owatonna, Minnesota. 

CENTROLS are franchised by CENEX in order to insure quality 
services and personnel. 

Figure 1: Organization Chart - CENTROL 
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CENTROL SERVICES 

The major CENTROL advisory service that will be developed over 
the next ten to fifteen years will result in a complete farm 
management program available for the individual farmer. The 
four major service areas are: 1) Crop Management; 2) Livestock 
Management; 3) Business Planning; 4) Market Planning. 

The area of Crop Service or Crop Management is one where many 
people have made some attempt to provide professional advisory 
services to farmers with varying degrees of success. The 
CENTROL Crop Production Services include generally accepted 
services such as record keeping, soil crop planning, soil 
testing, fertilizer recommendations, seed recommendations, 
irrigation schedules, crop monitoring, etc. This is the 
normal package of materials that are provided by most crop 
consulting services. The uniqueness of the CENTROL system 
will be the emphasis on tieing numerous services together for 
the farmer rather than just providing crop management services. 

The second major area of services 
be Livestock Management Services. 
dairy management, beef management 
for the individual farmer. 

that will be developed will 
This includes areas such as 

and swine management services 

CENTROL'S Farm Business Services presently being developed are 
farm accounting, financial planning, tax planning, estate 
planning, insurance planning, etc. For example, in the farm 
accounting area, 28 of the best computerized farm accounting 
systems in the nation were reviewed and analyzed. One was 
selected as the farm accounting system that has the best 
opportunity to meet the needs of the farmers. Naturally, this 
will be the core of CENTROL'S Business Services. Some of the 
unique features of this accounting system will form the hub 
from which the other business services can be developed that 
link back to the crop and livestock services. 

The final major area of management services will be the de
velopment of Marketing Services. In the area of marketing, 
CENEX is not necessarily looking to provide new or better 
market forecasts, but are looking at using the computerized 
access to market forecasts that allow the farmer to develop 
his own marketing plans based on the risk strategy he can afford 
or desires. CENEX also anticipates this service evolving into 
the area of electronic marketing and increased availability of 
marketing education for the individual farmer. While the 
interest and enthusiasm for additional marketing services is 
extremely high, the intention is to first develop the crop 
and business services followed by the livestock management. 
After a farmer is using these services, then marketing becomes 
a natural extension of the previous management services. We 
do not see the marketing services as standing on its own, but 
rather a service that needs to be integrated into the total farm 
management package. 
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LONG-RANGE OVERVIEW 

The long-range overview of CENTROL is to cooperate with and 
utilize the numerous farm management supporting services that 
are presently available. These include government agencies, 
university and extension services econometric services, the 
farm credit system, and private industry as the primary re
sources for technical computer hardware and software support 
in developing the CENTROL "package" of farm management services. 
By pulling together many of the available resources, and where 
necessary, developing new tools, the result of a package of 
management tools in production services and records, along 
with access to other services and information data blanks, 
all tied together through a computerized system for delivery 
to the farmer through the CENTROL system. 

CENTROL'S emphasis is not on inventing or developing new farm 
management tools. Our primary thrust is to review and analyze 
existing farm management tools, and modify them for easy de
livery to the individual farmer. For example, we see CENTROL 
as an ally of the extension services and feel that university 
support and cooperation is absolutely essential to successfully 
provide any farm management services to farmers. 

IMPLEMENTATION 

The first CENTROL pilot account was established in. B79 in 
the western Minnesota area. Twelve local CENEX cooperatives 
each contributed $5,000 initial capital to form the pilot 
CENTROL cooperative. In 1980, there was crop management 
services in this geographic area. For 1981, there will be a 
computerized crop record system which has been developed by 
CENEX. In 1981, CENEX will also begin testing and providing 
a computerized accounting system. For 1982, CENEX intends to 
begin some initial experimental work with market planning with 
farmers in the pilot cooperative. This is presently in a 
research stage at CENEX. In 1982 or 1983, CENEX plans to directly 
tie the tax and estate planning to the computerized accounting 
system, likely cooperating with local attorneys or accountants. 
As each CENTROL service is developed, it must first be tested, 
used and accepted by the farmers in the pilot cooperative. 
After being certain that the quality control and service is 
acceptable to farmers in the pilot, it will become available 
to farmers in other CENTROL cooperatives. 
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CROP PEST MANAGEMENT POTENTIAL 

With increasing production costs weakening grain prices and 
high interest rates, the cost price squeeze for farmers is a 
challenge. C.P.M. organizations offer another tool to the 
farmer for increasing yields or better control of production 
costs. Both tools result in greater profitability to the 
customer. 

The challenge the farmer owned cooperatives and private crop 
consultants have in delivering these services are: 

1. The availability of qualified people. 

2. Because of the labor intensity of the service, 
maintaining any offerable cost/A to the grower. 

3. Organization and interpretation of crop production 
information from universities, industry and farmers. 

4. Field training of personnel. 

5. "Selling" farmers that professional crop consultants, 
can improve their chances for profitability. 

Solving these problems makes the future bright for crop con
sultants, farmer owned co-ops, Crop Pest Manpgement Programs 
and ultimately the farmer-user of these services. · 
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MDmESOrA CROP 11AN.AGEJY!ENT 
PEsr CONTROL SHORT COT.ffiSE 

Dr. Edward H. Lloyd 
President 

AGVISE, inc. 

AGVISE 1vas started in 1976, l1ay 21. It is a private compaey initially 
established in northwood, ND for the purpose of monitoring crops for insects, 
diseases, 'l'leeds, and soil sampling for crop fertility. It soon became 
apparent that responsibilities for testing of pesticides and fertilizers 
for various coNpanies throughout the United States would tie in closely 
with information consultants needed to assist growers with their day-to 
day problems. This program was implemanted in 1976. 

In 1977, AGVISE expanded to include a laboratory for the testing of 
soil nutrients. The reasons were obvious: turn around time for receiving 
soil samples submitted to North Dakota State University was up to 3-5 
weeks and all nutrients were not available. Because growers desired faster 
information on soil nutrients, specifically Nitrate Nitrogen and Phosphorus 
and because they also desired a full compliment of information on soil 
nutrients, we felt heavy demand to establish a laboratory. The services 
provided by the laboratory have since been expanded to analysis of plant 
tissue, water quality, amd microorganisms; disease identification and 
detection; and numerous soil physical qualities and characteristics. 

® The AGVISE system of Full Crop Hanagement was developed. This systen 
provides a consultant to 1vork with the grower throughout the year to 
evaluate soil fertility in the fall or spring, assist him 1vi th his 
management decisions during the course of the ,,1inter regarding crop 
rotation, varieties, and pesticides; monitor his crops throughout the 
grm-1ing season for pests; collect tissue for tissue analysis; and do a 
water quality analysis for those clients Hho are irrigators. 

The .AG'liSE ~ system was received very well by clients in North 
Dakota and Northern Minnesota. Because the system had gone verJ well 
'd th these clients He established a second location in Benson, HN. 
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This location, established in 1979 and managed by John Nordgaard, a plant 
pathologist from North Dakota State who has been with AGVISE since 1976, 
has the same AGVISEt system as the Northwood location including laboratory 
soil testing for fertility and plant tissue analysis. Consultants work 
on a personnal basis with clients for monitoring and fertility recommend
ations, and a test farm is ultilized for evaluating products of agri
business companies and comparing fertility rates on Hinnesota crops. 

The AGVISE~ system is registered with the u.s. patent and trade
mark office; registration number 1-165-791. AGVISE has also obtained the 
right to franchise in Minnesota, North Dakota, and South Dakota. The 
franchise is an ownership right provided to a consultant or group of 
consultants who wish to establish a private business of consulting, 
ultilizing the AGVISEI system. An Agricultural Consulting System sold 
by the Northwood, North Dakota AGVISE headquarters includes a franchise 
circular and a complete operating manual. Any individual desiring 
franchise information must contact Ed Lloyd at the Northwood, North Dakota 
location. 

AGVISE was one of the first full-service ag consulting firms to 
operate in the United States and has developed an excellent track record, 
because we are in the business of helping our customers succeed. To do so 
we have devoted the utmost attention to the quality of our services 
without compromizing our unbiased objecticity. All of our consultants 
and specialists receive a great deal of training before they are placed 
into the field, that's our quality. Furthermore, AGVISE does not sell 
products, market grain or livestock, nor are we affiliated with any 
company or cooperative that does so, that's the objectivity. Quality 
plus objectivity equals profitability for our clients. , 

Currently at AGVISE, we work principly through our full management 
option of consulting. The team approach is how AGVISE solves production 
problems. Our staff currently consists of plant pathologists, soil 
scientists, entomologists, agronomists, horticulturalists, and several 
individuals from plant health technology programs of several different 
Universities. The consultants working with growers on a personal basis 
provide the following services: 

Weekly consulations and field visits 
Regular & timely reports to growers regarding crop 
Pest management 
Soil sampling 
Fertility recommendations 
Weed control recommendations 
Disease control re.co:mrnendations 
Insect control recommendations 
Research farm support 
Off station research support 
Soil Moisture Analyses 
Crop planning 
Product recommendations 
Plant tissue analyses 
Infrared photography 
Irrigation scheduling 
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r,rater quality analyses 
Sucrose tests 
Computer retrieval systems 
Seen testing 
Stand Counts 
Soil testing for major and micro nutrients plus salts, PH and 
Pp organic matter 

For 1981, AGVISE had 23 full-time personnel and 20 part-time 
personnel. Of the 23 fUll-time personnel, 15 are professional, compet
ent as being crop management consultants in one of the areas listed 
above. The other full-time people are either in training to become crop 
management consultants or have a position within the company on a full
time nature in other discipines. Part-time personnel assist in lab• 
oratory analystical work and technical evaluations during the growing 
season • 

.AGVISB is structured with a President, Vice-?resident, and Secreta!"'l.r
Treasure. The productive aspect of the AGVISE8 syster.1 at each location 
includes an operations manager who controls all of the functions. A 
director of each one of the five principle divisions is answerable to the 
operations manager. Directors are responsible for the efforts of personnel 
operating within their division. 
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INTEGRATED CROP MANAGEMENT AS SEEN BY CROP PRO-TECH, INC. 

David J. Harms 
President 

Crop Pro-Tech, Inc. 
Naperville, Illinois 

I'm sure you all have your own ideas on what !PM is and what it should 
include. What it includes will greatly affect the economic outlook for 
the grower. Therefore, I'd like to share with you my views and give 
you some idea of the objectives of our program. The economic aspect 
of !PM is probably the most difficult because it is so varied and depen
dent on conditions. It is difficult to tell a grower you will save him X 
dollars. I will attempt to explain our system and how it relates to 
the grower. 

First, I'd like to change Integrated Pest Management to -Integrated Crop 
Management. 

Let's start out by defining Crop Management. Crop Management is to 
monitor for weeds, insects, diseases, fungi, nematodes and anything 
else that might hinder crop production and to consult with the grower 
as to his alternatives in correcting, suppressing or preventing anything 
which would hinder his production. All aspects of production are inter
related. 

This Crop Pro-Tech Wheel may help to illustrate my point. The spokes 
represent the factors that affect production - our goal is the hub. The 
rim is a crop management program. It must be strong in all areas in 
order to carry the biggest load most efficiently. An example of the 
inter-relationship might be a farmer with two fields. Field #l - corn 
field 26,000 populatio~ fertility for 120 bu. corn - hybrid that could 
shoot a second ear or elongate the main ear. He had a cutworm infestation 
of 3%. 

Field #2 - cornfield 22,000 population, fertility for 175 bu. corn. The 
hybrid had a tendancy to shoot l ear of a given size. He has a cutworm 
infestation of 1%. If you used the best data available for cutworms, 
you would conclude that you should treat the field with the 3% cutworm 
infestation. However, I would suspect that because of the inter-relation
ship you may be better off to treat the 1% infestation and you might not 
have to treat the 3% infestation. I think you can see that all of the 
spokes need to carry their load - if any one is weak, the wheel may break 
down. 

Crop Pro-Tech has 4 stated objectives. 

!. To use qualified personnel to monitor for insects, weeds, disease, 
fungi, and other pests and to determine when and where it is economical 
to treat, and to determine how to treat and what to treat with. 
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The scouts that monitor the fields have three phases of training. 
The first is a three-day school in March or April. In May, they 
have another school l-2 or 3 days, depending on the test scores. 

Then each week we spend about 2 or 3 hours in the field showing 
them what they are specifically looking for and how to look for it. 

II. Our second ofjective is to make additional technical tools available 
to the grower. 

One of these is the infrared aerial photography. 

III. Our third objective is more of the subtle nature ••. to help protect 
against the loss of chemicals as an effective tool to fight pests. 
We, the industry, get blamed quite often for destroying our environ
ment. Once in awhile, maybe we deserve it but on the whole, we have 
nothing to be ashamed of. We more than offset the damage by the 
fact that we, a small number, are feeding this country pretty well 
and are also supplying food or feed to much of the rest of the world. 

The farmer is the last person that would want to destroy the land 
because that is his source of livelihood. But not all people view 
it this way. We feel that the chemicals we have have been tested 
and we would not be able to survive in the society as we know it 
today without them. Therefore, we feel a responsibility to use 
them properly so there is less chance of them being taken away 
from us. 

IV. The fourth objective of Crop Pro-Tech is to aid the grower in pest 
management so that he might devote more of his time to other segments 
of his operation. 

This may offer the opportunity to expand the operation. 

That all sounds fine and dandy -- so what•s the program? Crop Pro-Tech 
starts out by getting history about the farm. We also want to know what 
the intentions of the grower are. It 1 s difficult for us to plot a road 
map until we know where we are and where it is we want to go. 

We need a good soil test to work from. The soil test can affect the 
economic thresholds all year. You simply treat a field that is capable 
of 100 bu. corn differently from one that is capable of 200 bu. 

In some cases, we will run cold seed germination tests ..• 

In hopes of lessening the chance of this. Originally, this was thought 
to be Treflan injury. It may have had an affect, but the beans also had 
low vigor -- were planted in cold soil. They were slow in getting started 
and seedling disease caused much of the problem. 
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If we suspect possible residue problems we can run a bio-assay. We 
use a 3 crop indicator. By doing this, we can tell pretty accurately 
if l) it is safe to plant beans at all, 2) it is safe to plant beans, 
but not use metribuzin, 3) metribuzin may be used according to label 
rates. We hope we can help avoid these problems. 

It is quite possible to save a grower a 10% yield loss. We have been 
through the math. 

A field needs to be scouted on the edges for some things but a scout 
also has to scout the entire field -- the problem may be in the back 
corner. It can't be scouted from the windshield even if you slow down 
to 10 m.p.h. Oh, sometimes you can tell that you should have done some
thing. 

The scout records any factor that may hinder production. 

We have forms the scout uses so there is order to the records. All in 
all, we use about 14 different forms depending on stage of growth and 
type of problem. One of the early forms for corn records plant popu
lation, cutworms, and field conditions. Another early set of forms are 
to determine if post emergence weed control is necessary. We record 
the location of weeds and how severe the infestation is. 

We've already looked at injury .. Yield and labor are a bit more difficult 
to put a figure on. Keep in mind it only takes a l/2 bushel of beans 
or l l/4 bushels of corn to make crop management profitable. 

We also take infrared aerial photos of each field in our program. I 
feel the infrared is a very useful tool. It will undoubtedly grow and 
become more useful as we learn to use it better. 

This picture shows areas with drainage problems and where the tile was 
laid. 

This one again is a drainage problem. However, this time it's surface 
drainage. The grass waterway needs to be reshaped so it can handle the 
water flow without depositing chemicals from other fields. Here, we 
see where a grower had some problems applying his fertilizer. 

Infrared is not the answer. It is a tool. It is best used in conjunction 
with a scouting program. If we rely on it as a save-all, I'm sure we will 
get caught. 

Crop Pro-Tech also puts out a newsletter to growers and subscribers. The 
newsletter tells conditions in the state and discusses pertinent problems 
or potential problems. It comes out about once a month. 

The final part of a crop management program is the consultation. In the 
consultation, we discuss crop history -- soil tests -- scouting reports 
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and the infrared photos trying to find ways to increase profits and to 
help in making suggestions for the next year. 

The seven main reasons we have played back to us that growers pay for 
our program are: 

1) They have someone trained to find and identify pest problems. 

2) Knowledgeable unbiased expert working with them. 

3) They have lead time to make plans. 

4) Frees "their time so they can do other things. 

5) Access to additional information. 

6) Good set of records 

7) The most prevalent reason was peace of mind. 

It is difficult to put these in dollars and cents. 

Who can provide the service? 

Farmer -- Dealer -- County agent University -- Manufacturer -- Grower 
organization -- Private Consultant. 

Probably the most efficient means is good old private enterprize in the 
form of a private consulting firm. Whoever does it should be closely 
monitoring for anything which would effect production. 

And then consult with the grower as to what his best alternatives are. 
They should be unbiased. I~ addition, they should have a technical back
ground with a good working knowledge of the products. Also involved are 
long working hours. But, most of all, they should like the work. 
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AN OVERVIEW OF THE NATIONAL 
CROP CONSULTING SCENE 

Gordon L. Berg 
Editor 

Ag Consultant and Fieldman 
Willoughby, Ohio 

~~at is a crop consultant? yfuere does he fit into the American farming scene? 
Perhaps the easiest way to understand his work is to think of him as a "crop 
doctor." In other words, he is a scientifically trained individual who pro
vides crop management recommendations for a fee to individual farmers. 

Some of the earliest independent consultants were found in California, Missis
sippi, Texas, and Louisiana checking cotton, fruit, and vegetables for insect 
damage. In recent years, however, the Midwest has seen the most dynamic growth 
in consultants. Some of them have established their businesses by working 
through dealer-applicators. Most of them, however, contact growers directly. 

It would be correct to say that crop consultants grew along with the concept of 
!PM, but the growth of the independent consulting profession is not a direct 
result of the !PM concept. There are as many reasons for a man going into con
sulting as there are consultants. Each is a separate story. Dr. Earle Raun, 
who operates Pest Management Consultants, Inc. at Lincoln, Nebraska, told us 
when we were writing an article about him for AG CONSULTANT AND FIELDMAN that 
he had always wanted to work in the field with farmers. He had held various 
positions as an entomologist and worked himself up to become head of the ento
mology department and associate director of extension for the University of 
Nebraska. I think what he told us in our visit with him shortly after he went 
into consulting is significant because of something that drives a person in 
this work. Allow me to quote Raun: "I had been thinking about this possibility 
for several years. While I had kept up with entomology, I hadn't had a chance 
to work with it as much as I wanted the past three years. It was obvious that 
I needed to get back into entomology -- that's where my love was. I wanted to 
put the two together: get back into my field and also provide a service to the 
farmer." 

Yes, we hear a lot of the word "driven" today and I think that's a key word 
when it comes to the relatively new field of independent crop consulting. The 
people going into this profession recognize the need for advice on the part of 
today's farmers who look at the crop consultant as a crop doctor! 

Raun sees a big need for consultants like himself. \.Jhy? ~-Tell, let's hear it 
from him. "Today's farmer sees the need for more training that he doesn't 
have himself. And he has to hire that kind of help. He hires a lawyer when 
he needs legal advice, he hires a doctor when he needs medical help, and he 
gets a vet for his livestock. So there's no reason why he shouldn't hire an 
entomologist when his crops have insect problems." 

That was 1974. It's interesting to see how his thinking has changed since 
that statement because today he has an 8-man staff covering all phases of 
crop consulting. This staff currently includes agronomists, soil and crop 
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scientists, and a plant pathologist. Now you'll find Raun talking more than 
insect management. In fact, he's championing the idea of Integrated Crop and 
Pest Management ICPM! 

Another example of a specialist who saw a big need for consulting is Dr. Ed 
Lloyd. In 1975 he left a position as North Dakota State plant pathologist to 
begin his own company -- Ag-Vise Inc. Today he employs a staff of 23 full
time people -- 3 plant pathologists, 2 entomologists, 3 soil scientists, 2 
horticulturists, 10 agronomists, and 2 plant health technologists in addition 
to an administrative manager and full-time secretaries and bookkeepers. 

We could go on and on describing how other university professors started out 
in their own area of expertise and developed the concept of IGPM! 

When I was asked to talk on the subject of an overview of the national crop 
consulting scene, I decided to look up the word and found that it meant, 
among other things, a survey. As an example of how confusing the English 
language must appear to people at times, the word "overview" also means "the 
act of overlooking." Of course, the word overlook can be taken two different 
ways. It's both a verb and a noun, but I look at it as a place from which I 
can view the scene. 

Crop consulting is a fast-growing field and I won't be able to touch on all 
aspects of it in the short period of time allotted to me today. We certainly 
have plenty of facts and figures based on our 1980 and 1981 surveys of this 
field, but I think what Gerald Miller really had in mind was where the editors 
of AG CONSULTANT AND FIELDMAN feel the crop consulting field is headed -- and 
why. That involves more than statistics; it involves some real gut feelings. 

And here's where we must be careful not to be too "intuitive." You may have 
heard the definition of "intuition." That's "the quick way of coming to the 
wrong conclusion." 

WHAT OUR SURVEYS SAY 

Last year we conducted a survey of !PM coordinators in all 50 states and asked 
them such questions as "How many independent consultants are there in your 
state? ••• How many do you project there will be by 1985? •.. How many 
by 1990? ••• Where are the majority of new crop consultants going to come 
from? ••• And what factors are causing the growth of consulting?" With only 
a few exceptions, the answers were really amazing. They even exceeded our 
own estimates. I'll give you a few examples. 

North Dakota -- In 1980 the state had 10 independent consultants. This 
number will grow to 25 by 1985 and to 50 by 1990. 

Ohio -- In 1980 the state had 50 independent consultants. Projections 
for 1985 and 1990 are 250 and 500 respectively. 

Louisiana -- In 1980 the state had 100 independent consultants. By 1985 
this figure is expected to grow to 140 and 200 by 1990. 

Arkansas -- In 1980 there were 50 independent consultants. By 1985 they 
expect this figure to reach 100-150 and by 1990 "more than 200." 

Let's discuss these states for a few minutes and determine what is causing 
the growth of consultants. 
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In North Dakota they credit such factors as (1) introduction of new crops, 
(2) increased irrigated acreage, (3) cost-price squeeze, and (4) increased size 
of farming units. 

In Ohio reasons given for growth of consultants are (1) decisions have 
became numerous, (2) decisions require a good background and up-to-date facts, 
and (3) governmental regulations regarding permits, etc. 

In Louisisana one answer was given for the growth of consulting in that 
state -- a need for immediate advice on a regular basis. 

In Arkansas the major reason given was that growers are managing more acres 
and spending less time in the field, yet data (field information) required to 
make good pest management decisions is increasing -- that is, pests, pest size, 
species, crop situation, etc. The available technology is aggravating the 
difficulty of staying abreast with all phases of crop production. 

That's just a smattering of the kind of information we received from IPM coor
dinators, but it pretty well tells the story of what's happening nationally. 

CONSULTING IS A PHILOSOPHY 

Let's get away from cold, impersonal statistics for a few moments and get to 
what's really making crop consulting "click" around the nation. He find that 
it's a certain philosophy that a professional carries into the new profession 
that decides the kind of service he's going to perform for his clients. 

That one fact is indelibly clear to us after talking to crop consultants from 
Alabama to Minnesota! 

Take Floyd Gilliland in Alabama, for example. He's a former university ento
mologist who sees a big demand for what he terms "a total crop protection 
package-- not just entomology." In other words, many of his growers are look
ing for someone who is fairly well versed in weed control and diseases as well 
as entomology. 

"There's a stronger demand for this total package than I had anticipated," he 
told us. 

But now hear this: "Not all my clients want a total package. In fact, some 
of them don't mention it and if I happen to inquire, they tell me they are 
interested only in entomology consulting." 

Gilliland doesn't "push" his "total package." He's found that some of his 
"fairly progressive and well educated clients" pride themselves on keeping up 
with the latest on weed control and feel that they can keep up with that aspect 
of production easier than the entomological aspects. 

So a successful consultant operates 
originally pictured himself doing. 
exactly the services they want. 

a little differently perhaps than he'd 
He tailors his services to give the clients 

Here's another interesting situation: In Oklahoma three experts got together 
in 1980 and formed their own consulting firm, Crop-Guard. They are Bruce 
Nowlin, Roger Musick, and David Nowlin, Bruce's brother. Both the Nowlins have 
masters in plant pathology while Musick has a masters in agronomy and is com
pleting his PhD in plant pathology from the University of Minnesota. 
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Peanuts is their biggest crop, followed by wheat and cotton. "We're snowed 
under with work," Bruce Nowlin told us. "lve cover the whole game, trying to 
help our clients in every way we can. They don't care what our training is. 
They ask us to solve their problems any way we can. If we don't know the 
answers, we find out. We're trying to get a program going on winter wheat, 
something we have a nearly unlimited amount of around here." 

In other words, farmers are coming to this consulting firm asking all kinds 
of questions. They're hungry for advice and are willing to pay for it. 

"Word of mouth is the big thing," Nowlin told us. "We checked 500 acres for 
one potato producer the first year, and this year all four area potato producers 
signed up with us." 

Was starting this company a good idea? The Caddo County farmers are telling 
Crop-Guard "yes" by indicating that more of them will be signing up next year 
and with more acreage than ever before! 

In Carlinville, Illinois, Bill Craig of Maxi-Yield is tackling his farmers' 
problems with the same zeal. He told us a few weeks ago that his area was 
hit extremely hard by the corn borer this fall and "there are more soybean 
diseases than ever." Craig is a crop doctor who watches his clients' crops 
on a up-to-the-minute basis -- which ties in with the point I stressed earlier 
-- that one good reason for the growth of crop consulting is the need for 
immediate advice on a regular basis! 

From these few examples, you can readily see why crop consulting is growing, 
but there is something even more important. It's growing in the right way-
slowly, deliberately-- on a problem-solving basis. It's a profession of 
entrepreneurs -- not large companies. And it's a profession that is developing 
all types of services. They give farmers what they want because they're pay
ing the bills. 

Where are the consultants coming from? A great many come from the universities 
but certainly that isn't always the case. David Harms, president of Crop 
Pro-Tech, the Illinois firm which now has eight offices, formerly had worked 
for Monsanto. Mel Milbrath, head of Pro Ag Crop Consultants located in Wis
consin, was a long-time employee of Ciba-Geigy. Dr. Robert Ascheman, head of 
Ascheman Associates in Des Moines, Iowa, coordinated research activities 
throughout the Midwest for BASF before starting his independent business. 

Our 1981 survey went to 1500 crop consultants and individuals in related fields. 
The results showed that corn and wheat are the No. 1 crops consulted on, 
followed by soybeans, alfalfa, vegetables, fruits, cotton, sorghum, and hay in 
that order. We found that 43.5% gave irrigation advice and that 84% of these 
consultants schedule irrigation applications. We learned that 50% recommend 
specific irrigation equipment and that 32% of those responding are involved in 
actually designing irrigation systems. 

In addition to being directly involved in the decision-making process on selec
tion of pesticides, fertilizer, and micronutrients, we found that 62.5% help 
the farmer decide which varieties to plant. 
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Not too many years ago, AG CONSULTANT AND FIELDMAN polled a cross section of 
the farm chemical companies across the country to get their views of the growth 
of consulting. Here are some of the comments made then which I believe are 
still valid and provide an astute look at the future of crop consulting: 

"Private consulting is growing where nonprivate consulting has already 
been well established • • • in high liability crops where high caliber invest
ment must be accompanied by high caliber decisions. 

"Consulting is also increasing because the grower is becoming more sophis
ticated and many of his labor intensive problems have been alleviated through 
the use of tools such as herbicides, more effective equipment, minimum and 
no-tillage systems. In the grower's quest for increased profits, private con
sulting becomes a consideration." 

Those comments came from 
located in the Southeast. 
with Hopkins Agricultural 
of Wisconsin: 

someone associated with a large chemical producer 
Here are some observations made by Richard Zuccarini, 

Chemical Company, located in your neighboring state 

"With pesticide prices at high levels, the availability of a consultant to 
monitor field conditions and make recommendations for their proper use is 
attractive to many growers . . • . In my personal experience, most growers 
utilizing the services of consulting firms are those farming 500 acres or more 
who already run successful and profitable farming operations." 

The crop consulting profession began back in the late 1950s and early 1960s by 
a few stalwart individuals who stood at a cotton turnrow or by the edge of a 
block of fruit and responded when a grower said that he needed crop consulting 
services. It is reaching a new level of professional responsibility in the 
American world of agriculture today. In addition to their own professional 
activities, many of the outstanding crop consultants have given their valuable 
time to form and support two national organizations that should be of special 
interest to everyone here today. The older of the organizations is The American 
Society of Agricultural Consultants, with headquarters in McLean, Virginia. 
This organization, open to both livestock, farm management and crop consultants, 
follows governmental agricultural questions closely and provides a directory 
and referral service to potential agricultural clients. Begun in 1963, the 
ASAC gives crop consultants an unusual opportunity to address professional 
challenges with those working in many related fields. 

The other organization is the National Alliance of Independent Crop Consultants, 
begun in 1978 when independent crop consultants from various parts of the 
country decided to create a national professional organization -- to set profes
tional standards for those operating as crop consultants and to act as the 
spokesmen for dedicated consultants throughout the country. Leaders of these 
organizations, as well as leaders of various state consulting organizations, 
are being heard. They are being asked to appear at grower and industry meetings 
and in government-sponsored workshops, as regulations affecting consultants and 
actual regulation of consultants both grow. 

Regulations of consultants is growing. As of this year, there are 15 states in 
the United States which license consultants. Many in the profession welcome 
this move by various states. However, consultants in other states view this 
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development with disfavor. Whether the pendulum will swing away from licensing 
or not remains to be seen. 

But the swing toward crop consulting is moving ahead. Its trail blazing has 
been done by many people, in many states, working on a tremendous range of crops. 
It's not the smoothest road in the world. Embargoes and high interest rates, 
droughts and medflies will see that it's never a dull road. But it promises to 
be rewarding for a growing number of professional crop doctors who are willing 
to work with and for the leading farmers in the country. 

Thank you. 
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Firms Referred to by Gordon Berg 
of 

AG CONSULTANT AND FIELDMAN 

"Overview of the Crop Consulting Scene" 

Dr . Earle Raun 
Pest Management Consultants, Inc. 
4743 Meredith 
Lincoln, NE 68506 

Dr. Ed Lloyd 
Ag-Vise 
Box 510 
Northwood, ND 58267 

Dr. Floyd Gilliland 
Ag Research, Inc. 
P. o. Box 65 
Pike Road, AL 36064 

Bruce Nowlin, Roger Musick 
and David Nowlin 

Crop-Guard, Inc. 
P. 0. Box 232 
Eakly, OK 73033 

Richard Zuccarini 
Hopkins Agricultural 
P. 0. Box 7532 
Madison, WI 53707 

William Craig 
Maxi-Yield 
Rt. 3, Box 54K 
Carlinville, IL 62626 

David Harms 
Crop Pro-Tech 
33 West Bailey Road 
Naperville, IL 60540 

Mel Milbrath 
Pro Ag Crop Consultants 
P. 0. Box 276 
Menomonie, WI 54751 

Dr. Robert Ascheman 
Ascheman Associates 
2921 Beverly Drive 
Des Moines, IA 50322 

Chemical Company 



Licensing of Crop Consultants 
In a number of states licensing of crop consultants and fleldmen who make pes· 

ticide recommendations has been common for many years. Is the practice growing? 
What is required in obtaining a license? What official body Issues the license? What 
Is the annual fee? We thought you would be Interested In learning how the various 

state licensing programs differ. The following rundown by state · -
will provide you with many of the answers. - The Editors. 

State Licensing consultants Test required Licensed obtained from 

Alabama no yea Dept. of Agriculture and Industries 
Alaska yea no Dept. Environmental Conservation 
Arizona yea yea Board of Pesticide Control 

Arkansas no 
California yes yes Dept of Food & Agriculture 
Colorado no 

Connecticut no 
Florida no 
Georgia no 

Hawaii no 
Idaho yes yes Dlv. of Plant Sarvlces2 

Illinois no 

Indiana no 
Iowa no 
Kansas no 

Kentucky yes yea Dept. of Agriculture 
Louisiana yes yes Dept. of Agriculture 
Maine no 

Maryland yea yes Dept. of Agriculture 
Massachusetts NA 
Michigan no 

Minnesota no 
Mississippi yes yea Dlv. of Plant Industry 
Missouri no 

Montana no 
Nebraska no 
Nevada no 

New Hampshire NA 
New Jersey no 
New Mexico yes yes Dept. of Agriculture 

New York no 
North Carolina yea yea but may be waived Dept. of Agriculture 
North Dakota no 

Ohio no 
Oklahoma no 
Oregon yes yes Dept. of Agriculture 

Pennsylvania Expected In 1982·86 yea Dept. of Agriculture 
Rhode Island no 
South Carolina yes yes Plant Pest Regulatory Service 

Clemson University 

South Dakota no 

Fee 

$251 

$25 

$10 

$50 
$25 

$50 

none 

$25 

$25 

$10 

$25 

$25 

Tennessee yes no Dept. of Agriculture" SS4 plus 
Texas no 

Utah no, except those 
putting out test plots Dept. of Agriculture 

Vermont yes yes Dept. of Agriculture $5 per 
("certified") Plant Industry Dlv. category 

VIrginia no 

Washington yes yes Dept. of Agriculture $10 
West VIrginia no 
Wisconsin no 
Wyoming no 

1) plus $10 for failure to renew prior to end of cal. yr. 2) Section of Pesticide Enforcement and Regrstration. 3) Oiv. of Plant lndustfles, Environmental 
Contror Section. 4) plus $100 annually lor charter 
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Comments by Mark W. Seetin 

MINNESOTA CROP PEST MANAGEMENT SHORT COURSE 

November 5, 1981 

MINNESOTA'S POTENTIAL FOR DEVELOPMENT OF CROP PEST MANAGEMENT 

Tremendous. That is the real potential for development of crop pest management in 
Minnesota. And, perhaps Minnesota is not that much different from the rest of the 
states, that we can say with equal emphasis that the development potential 
nationally also is unlimited. Much has been achieved through past cooperative 
and regulatory efforts to manage our state and national crop pest problems. 
But the problems have not gone away. If anything, our crop pest problems have 
multiplied despite our best management and control efforts. Actual crop pest 
problems are only part of the total problem. We need to do a much better job 
on a companion program of information dissemination and education on crop pest 
problems and management. Human apathy may be our greatest challenge in developing 
our full potential for crop pest management. 

California's recent and continuing costly war against the Mediterranean fruit 
fly is one example. Fruit growers in that state have lost hundreds of millions of 
dollars in destroyed crops and in market embargoe by other fruit producing states 
and fruit importing nations. Nor is that loss confined to California fruit growers. 
Taxpayers in that state and nationally are paying for a costly crop pest management 
campaign that now involves nearly 9,000 state and federal workers in California 
alone. That massive labor force involved in attempts to control just one crop pest 
in one state, is 18 times the size of the complement for our entire Minnesota 
Department of Agriculture. 

Some 20,000 insects, of which only about 80 are currently considered economic 
crop pests, have already been identified in Minnesota. Among these are nearly 
300 beneficial insects, including those that are natural predators of the economic 
pests. Another reason for sound, scientific, selective crop pest management, so 
that we do not destroy beneficial insects in our attempts to control the economic 
and the undesirable pests. 

Most of our economic pests are of foreign or1g1n. Pests are world travelers, just 
like people. World traveling people and the modern jet age transportation systems 
are part of the pest problem. Crop pests hitch-hike. Some are smuggled in by naive 
tourists in their personal luggage, even on their person, despite the customs 
inspection for contraband plants, seeds, animals and dutiable merchandise. The 
sheer volume and impatience of the global jet setters doesn't permit as thorough 
a quarantine as ideal crop pest management should dictate. That is why insect 
and plant disease survevs are an essential component of an effective crop pest 
management program. Surveys are vital in providing a national early detection and 
warning system to protect agriculture and the environment. 
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#2 Crop Pest 
Mark W. Seetin 

The average citizen probably has a greater awareness and is more concerned about 
an invasion of South American 11 killer bees 11 than about the greater threat from 
such crop pests as the Khapra beetle. Moviedom has found that shock films on the 
threat of sudden death sell more admissions and TV audiences than films on slow 
death from hunger and malnutrition. 

Invasion by the Khapra or brick beetle has come as close to agricultural Minnesota 
as the Port of Duluth. This insect, recognized as the world's most destructive 
cereal crop pest, is just one of several foreign origin crop pests that have been 
intercepted by our cooperative state-fcdPral monitoring and plant protection programs. ~ 

The Minnesota Department of Agriculture has maintained a cooperative pest survey 
and detection program since 1954. This program provides all citizens of this state 
and particularly the important agricultural community the means to detect new and 
potentially dangerous foreign pests that can and have slipped past the legal and 
geographical barriers. 

The Minnesota Department of Agriculture has the principal responsibility and the 
regulatory authority for pest control in this state. But our resources and 
authority are limited. We recognize that we cannot do the job alone, but we do 
compliment the efforts of a number of agencies and individual's in a total 
cooperative approach essential to a successful program. Our authority to actually 
control pest problems is limited to foreign ships at Duluth Port, and to a pest 
emergency in rural Minnesota. 

Our growing season survey program is one component. We search for economic pest 
problems and weekly disseminate our findings. Experience has taught us how and 
where to look, to obtain maximum utilization of our trained personnel because our 
six survey specialists can cover only about 150,000 acres routinely each season. 
That represents less than one per cent of.Minnesota's total acreage of field crops. 
The U.S. Department of Agriculture has seven survey personnel to cover Minnesota 
and Wisconsin. 

We need the cooperation and the companion survey efforts of the Agricultural 
Extension Service of the University of Minnesota, the chemical, farm equipment 
and seed breeding industries, vocational agriculture instructors, farm managers, 
independent crop consultants, and perhaps most of all the individual Minnesota 
farmer. 

Development of effective crop pest management must utilize all of the available 
resources and technologies. We cannot adopt an either-or attitude. All of the 
tools of crop pest management as we know it today, plus the products of research 
that must be accelerated in this area, must be implemented. 

This short course dramatizes the cooperation that already exists and the need 
for continued effort. You here are the cadre for a program that must succeed. 

One of our concerns in the Minnesota Department of Agriculture, is that in our 
role as the regulatory authority we sometimes do not have the luxury of time 
to develop crop pest management schemes and strategy, particularly when cooperative 
surveys identify a new crop pest problem. Our agency is required by law to move 
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#3 Crop Pest 
Mark W. Seetin 

swiftly and decisively to control and hopefully eradicate any new crop pest 
problems. Crop pest management must follow when any new or resurgent pest does 
become established. 

At the outset of my presentation I stated the potential for development of crop 
pest management is tremendous. I want to add emphasis to that, the need for 
developing our crop pest management program is increasingly urgent. Agriculture 
is experiencing a period of dramatic change, forced by the series of inflationary 
causes and effects that have withered our state and national economy. 

Record debt, still soaring production costs, tightening and costly credit, and 
sagging commodity prices are forcing farmers to change their cropping practices. 
we•re going to see more and more farmers shifting to minimum tillage, to cut down 
the fuel and equipment depreciation bill, as well as to conserve soil and water 
resources. Minimum tillage means an escalation of existing crop pest problems. 
Indeed, a significant number of farmers are not using currently available crop 
pest management information and tools. Sound crop pest management does not cost, 
it pays. we•ve got to make our farmers understand that before we really achieve 
effective crop pest management. 

For the past three years the Minnesota Department of Agriculture has offered free 
soil and root analysis as part of its special effort to detect and manage the 
spread of soybean cyst nematode. We invited growers to augment our admittedly 
limited survey task force by inspecting their own fields and taking soil-root 
samples in soybean stands that showed symptoms of the yield depressing infestation. 
The news media did a great job of publicizing our soybean cyst nematode survey 
and free soil tests. Guess how many soybean growers took advantage of this free 
crop pest management service? 

In 1979, our Plant Industry Division received 20 soil samples, including those 
submitted by County Agricultural Extension Service specialists as well as by farmers. 
In 1980, we received only 10 soybean soil samples. This year, through Seotember 29, 
our agency had not received a single submitted sample for the soybean cyst nematode 
test. 

No, that does not mean that the problem has disappeared •. And it is not the only 
example that Mi·nnesota farmers have forgotten about the available crop pest 
~anagement tools and services available, perhaps under the pressure of the more 
obvious problems of skyrocketing costs and shrinking income. 

Barley smut is still with us, but in every year since 1971, grower use of our 
laboratory test service has declined. In 1971 we tested 1,000 samples for barley 
smut. Last year that dwindled to only 154 submitted samples of barley. 

Growers have demonstrated a similar apathy or reluctance to utilize other 
available crop pest management tools, including the soil tests for nutrient factors 
offered by the University of Minnesota. Potato growers in one area of the state 
who have a scab disease problem continue to compound it by adding lime to their 
soil every year because they always have ••• they don•t utilize soil testing to 
determine how to balance the nutrient level. Unfortunately, this is not an isolated 
example limited to potato producers. 
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Despite the long term and sustained emphasis on crop rotation to manage plant 
pests as well as to conserve soil and water resources; not all of our farmers 
are using this valuable practice. we•re still seeing too many examples of 
corn following corn, potatoes following potatoes, sunflowers following sunflowers. 

Rotating sunflowers, beans and potatoes sounds like a cultural change, but it isn•t. 
Scerotinia prevalent in the soils of some of our good growing areas in Minnesota 
attacks all three of those crops, according to documented research. 

Research also points up the additional crop pest problems that Minnesota farmers 
will encounter as they shift into no till or minimum tillage cropping practices, 
particularly for corn, sunflowers and potatoes. These stalks and plant materials, 
if not broken down by chopping and plowing under, harbor the over-wintering threat 
the following year of corn borers, sclerotinia and verticillium. 

Growers also need to understand that a pest management practice is not always 
necessary and they may be throwing money away. One example of that is the fact 
that when grain is swathed, aphids will move into nearby potato fields •.• potato 
growers seeing large numbers of aphids have applied pesticides. This was 
unnecessary, as grain aphids do not feed on potatoes nor do the grain aphids spread 
any potato diseases. 

An effective crop pest management program should help the farmer make sound 
control decisions and avoid making bad and usually costly decisions such as those 
r•ve just discussed. 

During the last decade agriculture has undergone dramatic changes, initially 
triggered by the explosion of our exporting sales opportunities, which removed 
old production controls. 

Minnesota capitalized upon the return to full farm production to help meet 
the mounting world demand for food and fiber. Even with several years of weather 
disasters, Minnesota had climbed to fifth leading state and last year was sixth 
leading state in total agricultural exports. 

That is why we need to remember California•s problems with the Mediterranean fruit 
fly in our own plans and implementation of an even more effective crop pest 
management for Minnesota. 

Already reeling under the impact of national inflation, the energy crisis, 
and shrinking farm income and the threat of still another national recession, 
Minnesota•s agriculture based economy cannot afford that risk. 

We must do an even better job of show and tell in crop pest management. 
Minnesota•s financial health is depending upon us. While we necessarily take 
the scientific and clinical approach to crop pest management, we need perhaps 
to repackage the information routinely collected and disseminated so that it 
motivates more of our farmers to participate. The farmer is the person most 
adversely affected by crop pest problems •. He needs to understand that control 
of the problem is only part of the objective, a means to an end. The real 
purpose of effective, crop pest management is increased production of food and 
fiber at lower net cost. It can make the difference between profit and loss. 
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Implementation of a total crop pest management program today holds perhaps 
the best shot that Minnesota and American agriculture has for significantly 
increasing food production for export to a growing and increasingly dependent 
world population. 

According to the U.S. Department of Agriculture, our national land resources 
are shrinking and so is our technological ability to obtain the significant 
increase in crop yields that we experienced during the past 20 years. 

At the same time the federal agency continues to estimate that nationally 
about 30 per cent of our potential crop production is lost each year to 
economic pest problems. 

This year it might be hard to convince the average farmer of the benefit of 
harvesting 153 bushels of corn per acre instead of the currently estimated 
107 bushel yield for Minnesota, because of the impact of a forecast record 
national corn crop on market prices. 

Unless you fully explained the cost-benefit factor. Perhaps a totally 
effective integrated crop pest management program on the farm may be lower in 
total production cost than what the average farmer already has spent on his 
corn crop. 

Even if total crop pest management cost no more than present practices, the 
increased yield by an average of 46 bushels could have reduced the total corn 
production cost per bushel from $3 to only about $2.10. 

That, if really attainable, would represent a 30 per cent reduction in production 
cost per bushel. Even a 10 per cent cut in production costs, per unit, could be 
significant for the average farmer. That is a realistic initial goal. 

For the average farmer, crop pest problems other than readily visible weeds are 
probably hard to see and to evaluate. But the average farmer does understand 
the difference between profit and loss. 

It is our job, and the potential is indeed great, to make sure that every 
farmer understands not merely the need but the benefits as well from implementing 
all of the proven tools and services of modern crop pest management. 

Nothing else that I could think of has a greater potential for benefit, not only 
for farmers, but for our state and national economy, and for millions of world 
citizens facing the threat of increasing hunger and malnutrition before the 
end of this century unless global food production and reserves are not increased 
dramatically. 

We need to recognize that we do not yet have all of the possible answers, 
that we must support and have continuing and accelerated research to develop 
new and more effective methodology for combating crop pest problems and 
increasing the total cost efficiency of food production. 
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Farmers deserve our best efforts. Consumers, politicians and environmentalists 
demand it. That is why we welcome any new allies to our cause. 

Crop consultant services are needed, because they help to fill a void. It is 
professionalizing and customizing agriculture to make more efficient use of its 
total resources, including crop pest management. 

At the same time, the legitimate and professional crop consultants need to wary 
of the entrepreneur ••• the quick buck artist who changes professions like a 
chameleon changes its color, to milk any new opportunity. 

Regulation has already been suggested for these new crop consultants. I don't 
see the need for regulation at this.time, and I would hope that the consultants 
can establish their own standards of professionalism and self discipline so 
that government regulation of this new private enterprise will never be necessary. 

In fact, I would suggest that the Grop consultants now established in Minnesota 
and providing a valuable service organize a state chapter and affiliate with the 
respected National Alliance of Indeoendent Crop Consultants. 

We need all the help that we can get in meeting the unlimited challenge and 
opportunity for improving Minnesota farm income and productivity through maximum 
crop pest management. We in the Minnesota Department of Agriculture pledge our 
support and cooperation in the efforts to better manage our great agricultural 
system. 
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RELATIONSHIP OF THE AGRICULTURAL EXTENSION SERVICE 
TO GROWER ORGANIZATIONS AND PRIVATE CONSULTANTS 

Gene Pilgram 
Assistant Director 

Agricultural Extension Service 
University of Minnesota 

I'm pleased to be a part of this conference which I predict will be 
a significant step in the development of Crop Pest Management in 
Minnesota agriculture. My view of the place of Extension in relation 
to grower organizations and private crop consultants is straight-forward. 
Ask any experienced Extension worker and he/she will recite the continuing 
basis for Extension growth and development--The Smith-Lever Act of 1914, 
"To aid in diffusing among people of the United States useful and practical 
information on subjects relating to agriculture and to encourage applica
tion of the same." We in Extension accept this as our mission. We 
have found, through experience and formal study, that working through 
and with agricultural leaders is one of the most effective means to 
meet our educational responsibility. Clearly we define as our clientele 
or Extension cooperators both grower organizations and private consultants. 

To be clear in relation to further remarks, let me define the three 
entities mentioned in the title given me for this presentation. 

1. Agricultural Extension Service 

As relates to Minnesota, it is the third component, along with 
research and teaching, of the University of Minnesota Institute 
of Agriculture, Forestry and Home Economics. It consists of a 
professional county agent staff in every county, supported by a 
central specialist staff, and based in a rese~rch setting. Major 
programs are developed to serve all people of the state indirectly 
but agriculture and related industries in a priority, direct manner. 
The major function is to assist people in needs identification, 
organizing to conduct progra~s and to provide educational informational 
programs. 

2. Grower Organizations 

As relates.to Crop Pest Management, these may be viewed as existing 
or developing multi-purpose connnodity groups or groups formed 
specifically to meet the interests of members in the crop pest 
management area. These organizations may be; informal, associations, 
cooperatives or incorporated business units. For purposes of this 
discussion we will assume a form of formal organizational entity. 

3. Private Consultants 

Individuals or firms who provide one or more specialized services 
to producers of agricultural connnodities. Consultants may function 
solely in a diagnosis, prescription and information mode or consulting 
may be tied to sale of products. 
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The concept of crop pest management and the growing interest in this 
development has been well documented during this short course. I 
sincerely hope that participants here who represent the real leadership 
in Minnesota field crops related enterprises will help chart the 
direction that the aoove described parties will take in the future 
development of the challenging field of crop pest management. 

I believe that in the past Extension has assumed that individual farm 
managers sought the oest information they could get, then proceeded to 
make most decisions independently and on their own. Extension thus 
tried to provide the appropriate education/information for such 
decisions. Increasingly we find, due to the size, complexity and 
potential consequence of error, that individual producers are seeking 
to contract or hire various management services. Here enters the 
grower organization and/or the private crop consultant. 

A large number of Minnesota's 104,000 farm units and its several thousand 
related industry or consumer clientele continue to expect a strong 
educational/informational Extension program available to them directly. 
We build educational efforts on what local people, working with their 
county extension agents, express as their interests and needs. 

You are well aware of most of the methods used to disseminate agricultural 
research results such as: county meetings, demonstrations, field days, 
tours, short courses, bulletins, radio, T.V., farm magazine articles, 
farm and office visits, etc. General public support for these programs 
dictate that they should continue and in fact be expanded. 

There may be question as to where Extension devotes their limited staff 
resources to crop pest management type efforts. A balance of direct 
producer education and working through training and support of private 
or growers groups is sought. There are three important considerations in 
determining Extension's responsibility versus the private consultant 
regarding providing crop management information: 

1. Expectations of producers that Extension should serve their local 
needs on a continuing basis. 

2. Areas of the state where private consultants do not exist. 

3. Small or low resource farms that can't afford to hire consulting 
services and likewise may not be profitable consulting firm's 
clients. 

Beyond these, I must clearly state that Minnesota Extension has a very 
positive pos-ture in working with grower organizations and private consul
tants in the crop pest management movement. 

Minnesota's CPM program has oeen viewed as a pilot effort where we are 
performing organizational, developmental and demonstrational tasks. The 
state's agricultural industry should expect help in organizing, piloting, 
testing methods, establishing thresholds and informing the consuming public. 
That same industry should not expect Extension to carry the total load. 
In fact, within our CPM pilot project, cooperators have more than paid 
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the cost of scouting and industry has assisted with some developmental 
costs. I perceive one of the objectives of this conference is to 
determine how producers and the private consultants can organize and 
provide the needed resources to expand the program statewide and develop 
a strong and continuing tie to University research and Extension. 

Let me speak briefly to the point of forming grower organizations. You 
should expect help from Extension in this regard. Extension has a long 
history of successes in the initial stages of helping people with 
organization. Examples are: REA, livestock shipping associations, 
brucellosis eradication programs, grasshopper control groups, farmer 
supply and marketing co-ops, DHIA, crop improvement, watershed districts, 
soil conservation districts, swine and bull testing associations. County, 
area and state staff will be ready to assist you in organizing grower 
CPM groups, but the local interest must be there. Leaders need to come 
forth or be identified. This is the history of all organizations--key 
leaders. In short, if there is need and interest expressed in grower 
organization, Extension will assist in organizing, provide a flow of 
technical information, train leaders and volunteers and translate needs 
for further research to appropriate University researchers. 

While Extension staff will assist with the formation and the work of 
grower organizations, we cannot expect them to shoulder the responsibility 
of the organization. Members must be active and involved. Interest such 
as we have in the West Central pilot group served by Area Extension Agent 
Scott Sederstrom, is an example of growers ready to assume organizational 
responsibility. 

Extension relationship to a grower organization, once formed, is to 
provide the technical expertise, work with professionals and technicians 
of the organization to meet the management decision needs of the members. 
Hopefully, the grower organization can tie to the ongoing data collection 
and applied research of the University CPM effort to improve its effective
ness over time. The relationship should be mutually supportive. 

Extension also has a tradition of working with private consultants. Crop 
management services are relatively new and working relationships are 
developing. Some system of group training and group (consultants in 
general) information flow must be developed. Individual contact of 
consultant to state subject matter specialist is too demanding of staff 
time to make that service generally available. State specialists must 
develop training programs to meet CPM private consultant needs. State 
specialists and field agents must be fair and objective in working with 
private consultants. Individual consultations, while very effective, 
are also extremely demanding on Extension staff, generally at a time 
they need to be in the field or are in a heavy Extension teaching schedule. 

Private consultants should expect of the University a strong crop 
management technical base. They should also get the best available 
in scout training, in field methods and procedures. Via a cooperative 
relationship, mutual problems--Extension/consultant and consultant/ 
consultant can be handled in a supportive manner. 
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Finally, Extension does not have the resources for field scouting 
and day to day individual consulting. Minnesota Extension will, 
hopef~lly, continue to maintain a modest pilot-testing training 
program. We would hope to expand this to other crops and other 
areas of Minnesota. The Extension goal is for grower organizations 
to develop where interest exists. Also that private consultants and 
Extension cooperate in a CPM effortfuat is mutually supportive. Private 
consultants can provide field data useful in research and in ongoing 
programs. They can also assist in providing resources for Extension 
training and program development. Grower organizations can assume the 
task of providing the services for their members. 

I perceive present relationships on CPM in Minnesota to be excellent. 
This has developed even though there were some early fears that this 
movement would adversely affect pesticide sales, compete with private 
enterprise, etc. I believe we have the confidence of consumers in 
our food production enterprises, and that our University, producers 
and crop management consultants will work together in the interest of 
all. 

Minnesota Crop Pest Management needs the University--research, teaching, 
professionals and scouts, extension of technical information. We in 
Extension and the University need the organizations, firms and 
individuals in the field who will, in fact, implement CPM programs-
the relationship seems to be one of dependence and support. 

Thank you for your attention and patience, and best wishes as we 
move ahead in Minnesota CPM. 
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