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THE ECONOMIC POTENTIAL FOR TREE FRUIT
INTEGRATED PEST MANAGEMENT IN THE NORTHEAST

by
Peter Thompson and G. B. White*

INTRODUCTION

This research was aimed at the economic feasibility of Integrated Pest
Management (IPM) for tree frult crops in the Northeastern U.S. 1IPM is the
use of multiple tactics in a compatible manner to maintain pest populations
at levels below those causing economic injury while providing protection
against hazards to humans, domestic animals, plants and the environment
{Apple et al., 1980). The research gives insight inte the ratiomale for
IPM and the design and practicality of delivery systems for promoting IPM.
The objectives of this research were as follows:

1. Compare the costs of pest control for participants in the New York
State Tree Frult Pest Management farm advisor project with
nonparticipants using data collected for the project since 1973.

2. Evaluate the potential savings in costs and in quantities used
from adopting the New York State Tree Fruit Project throughout the
Northeastern region.

3. Make suggestions as to changes in the type and method of pést
management delivery.

The two delivery systems were in operation until 1977. Apple growers
were divided into three groups: a) advisor participants, b) specialist
program participants, and c¢) nonparticipants. The first of these groups
received advice through full-time farm advisors trained in insect, disease
and mite management by research and extension persomnel. The system
continued to operate through 1981 with two advisors. Participants of the
farm advisor program acquire pest management education and recommendaticns
from pre~season grower conferences, strategy meetings, and consultations
with the advisors. Between the years 1973 and 1975 there were 16
participants, though only & followed advice closely. With the renaming of
the apple project in 1976, the farm adviscors gave pest management
recommendations on other tree fruits. In the same year growers agreed to
pay $10 and $5 per acre participation fee for pome and stone fruiis,
respectively. Thirty—four growers with over 2500 acres participated in
1976 and 1977. In 1978, a corporate firm with 6 managers employed a pest
management trainee from the farm advisor program and a grower with less
than 20 acres of apples left the program. In the same year, the participa-
tion fee was increased to 412 and $6 for pome and stone fruits, respective-
ly. Participation fell to 26 growers with 1,435 acres of apples.

*Lecturer, Merrist Wood Agricultural College, Worplesdon Near Guildford,
Burrey County, England; and Assistant Professor, Department of Agricultural
Economics, Cornell University, Ithaca, NY 14853. This document is the
final project report for research supported by Cooperative Agreement

No. 58-319V--0-02702 between Cornell University and the Economic Research
Service, U.S5. Department of Agriculture.



The second group, participants of the regional fruit specialist

program, obtained advice from extension fruit specialists. Pest management
assistants (or scouts) collected data on a daily basis and subsequently
delivered the information to the specialist who was then able to render
advice. Beyond the direct benefit derived by participating growers in the
scheme, other growers, through publications, radio programs andé telephone
messages and, less directly through chemical fieldmen, benefitted from
improved infermation transfer.

The procedures used to carry cut this research were as follows:

New York Tree Fruit Pest Management

1) Farm Advisor Program (Wayne County)
A statistical analysis was conducted to determine whether or not
observed differences in spray costs between participants and
nonparticipants of the program were significant. Costs of
operating the program were estimated.

1i) Grower education and general extension
Savings to growers from applied research and education carried out
by the cooperative extension service were investigated. Costs of
operation were estimated.

Survey of Growers (Northeastern U.S.)

A survey was conducted from Cornell University and supported by
the Institution's College of Agriculture and Life Sciences. The survey
was designed to assess potential grower adoption in the Northeastern
U.8. of farm advisor (consultant) and general extension delivery
systems for tree fruit pest management.

Delivery Systems

Alternative delivery systems for tree fruit pest management in
northeastern U.S. are examined in light of the costs of operation and
potential adoption by the growers.



, NEW YORK STATE TREE FRUIT PEST MANAGEMENT
As part of a national extension service effort, an apple pilot pest

management project was initiated in New York State in 1972. In 1976, the

project was termed the New York State Tree Fruit Pest Management (NYSTFPM)

program. The objectives stated in a brief summary of the project (1973-75)
were as. follows:

« » oto determine:

1. if a pest management system could be established to
integrate all the useful known and new pest management
techniques,

2. if New York frult growers could reduce their pesticide
use through efficient pest management without reduction
of the quality and quantity of fruit, and

3. if a core of specialists could be trained in fruit pest

management to continue and expand the practices demons-—
trated in this system.”

In the preliminary years, effort was focused on training personnel,
cataloguing spray practices and establishing systems for orchard sampling
and organizing data. Primarily, the pest management staff concentratsd
their work in Wayne County, the leading apple-growing county in New York;
subsequently other counties were included. Two forms of delivery of pest
management education and advice were tried: a) the farm advisor program
operating entirely within Wayne County, and b) the regional fruit special-
ist program, at one time operating in other western counties and the Hudson
Valley (Figure 1). The latter program was discontinued in 1977 and greater
emphasis was placed om pest management interaction with all relevant exten-
sion personnel including county agents, specialists, researchers, etc.

There were 21 participants in the reglonal fruit specialist program
with 337 acres of Ffruit in 1975. 1In 1976, participation was increased to
36 growers with over 600 acres of fruit. However, in 1977 and 1978
emphasis was placed on a more general dissemination of information to all
relevant groups. Computer services previously of relatively minor import
began to play a more prominent role. It will be several years before the
computer is central to New York pest management, but its rise in signifi-
cance is shown in Figure 2. Notably, representatives from all elements now
have access to the computer services via telephonic remote access systems.
This broader general education, information dissemination and applied
research in tree fruit pest management is discussed in a subsequent part of
this report. '

Some Achievements

Most of this section is drawn from NYSTFPM program progress reportss
Between 1973 and 1975, accomplishments were stated as follows:

a) Continuous monitoring of orchards for data on weather, pests, use
of chemicals and beneficial organisms was initiated.
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b) & strategy for the control of apple scab was developed using
monitoring of temperature and periods of leaf wetting to determine
the likelihood and severity of scab infection and controlling at
the primary ascospore stage. A sound basis for the need of
fungicide application to control scab was made possible, and in
1975 a scab spray adviscry service was established in New york
State.

¢) The bacteria fireblight was monitored and amelioration cof spray
timing was possible in 1975.

d) Apple magpot was monitored using a yellow sticky bait trap. More
efficient insecticide use resulted because of data provided by
trapping.

e) Codling moth and some leaf rollers were monitored through the use
of sex pheromone traps. Data from the traps indicated emergence
patterns and predicted population outbreaks which improved
pesticide application timing.

f) Few details seem available, but predatory mites were encouraged
with a view to a "more natural” control of Eurcopean red mites.

g) Other monitoring techniques were used including emergence cages and
orchard inspection.

In 1976, for growers not participating in the farm advisor or the
regional fruit specialist programs, a "Code-A-Phone"” system was installed.
This provided crop protection information for each county through a tele-
phone message system and was updated by the farm advisors and the county
agents as situaticns changed.

For some growers in the apple pest management farm advisor program,
benefits were accruing not only in the reduction of pesticide use but also
through a) the purchasing of chemicals in a group to receive quantity dis-—
count, and b) purchasing such chemicals without chemical fieldmen advice
for whieh companies provided further discount. However, correlated with
the two latter benefits was the disadvantage that the growers mno longer
received advice from chemical fieldmen for other fruit crops such as pears,
peaches, cherries, plums and prunes. It was partially for thig reason,
plus the farm advisors' ability to monitor pests on participating farms,
that the program was expanded to include all tree fruit crops and become
known as the New York State Tree Fruit Pest Management Program.

A further development in 1976 was an increase in the efficiency in
monitoring. Prior to 1976, sex phercomone traps had been placed om a
10~acre grid system across farms. Research results indicated that such a
density was not necessary and fewer traps were used cn a 50-acre basis.

In 1977, greater emphasis was placed on three areas as follows:

a) In the 1977 progress report of the NYSTFPM program, it was noted
that four large growers hired their own pest managers. As a
result, greater significance was attached to education and train-
ing at all levels; firstly & new training scheme for growers was
implemented in an attempt to encourage use of IPM techniques;



secondly, the program incorporated training of graduate and under-
graduate students in practical aspects of crop protection; and
thirdly, IPM workshops were made available to fieldmen, extension
agents, growers and new pest management personnel.

b) In an attempt to reduce the number of applications and the total
quantity of fungicides used on apples, attention was paid to a
tree's susceptibility to apple scab at varicus stages of growth,
and the weathering of fungicide residues was examined with a view
to assessing disease protection.

c) Importance was attached to alternative models. Specifically a mite
model developed in Michigan was found partially applicable in
Western New York and prediction of apple maggot emergence and
oblique~banded leaf roller egg hatch was improved using models
developed in New York.

In 1978, pest management workshops were presented to fruilt extension
specialists, fieldmen, and growers. However, it has been difficult to
evaluate how well the pest management concept has been applied at the farm
level. Action thresholds were articulated by the farm advisors as a means
of recording criteria used for spray recommendatrions. At this stage these
criteria are being Informally tested at the farm level by agents cooper—
ating with growers. It will be several years before a manual can be
written stating applicable action thresholds which cover the relievant com-—
binations of pest population levels with their predators and parasites and
alterpative weather and tree-growth conditions. This form of work helps
lay the foundations for eventual incorporation of economic thresholds.

Savings to Growers, 1973-77

Data have been cellected since 1973 on the quantity, timing and number
of pesticide applications for groups of growers in Wayne County. Using
standard prices for chemicals, these data are summarized in Tables 1 and 2.
In the first three yvears of the farm advisor program, growers were cate-
gorized according to the extent to which recommendations were followed.
Average spray material costs per acre from the greoups indicate savings to
growers following advice closely over those following some or little
advice. In those three years in the pilot stage, growers were unsure of
results and only six followed recommendations closely.

In 1976 and 1977 (Table 2), growers made contributions to the program.
Results are no longer displayed within three categories on the assumption
that in the main, growers followed reccmmendations for which they had paid-
Savings were of the order of 520 or $30 per acre for both fresh and pro-
cessed fruit. Yield is assumed unaffected by the quantity of pesticide
used, percentage clean fruit, however, varies according to pest damage.
Variation in the average percent clean fruit between farm groups in 1973
and 1975 was relatively large, whereas in 1976 and 1977 was small. The
insignificant variation in recent years suggests that either the system of
recording damage is poor, or risk aversion is still built into crop pro—
tection.
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Table 2. Average Spray Material Costs Per Acre, and Percentage Clean Fruit
For the New York State Tree Frult Pest Management Farm Advisor
Program 1976 and 1977

Spray Material Costs Average Percent
Year Participation Farms Acres Average Range _ Clean Fruit
——~number-—— --dollars per acre--
1976
Participants
Fresh 26 728 77.50 49-164 26
Processing 29 1,793 65.84 49-113 95
Nonparticipants
Fresh 4 67 105.44 51-133 98
Processing 5 191 101.79  80-113 98
1977
Participants
Fresh 34 631 72.12 41-122 98
Processing 34 1,500 62.86 38-101 9%
Nonparticipants
Fresh 11 104 104.81 59-123 98

Processing 11 424 80.61 1 60-110 99
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The wide variation in range of pesticide costs per acre indicates
differences in: a) the type and intensity of pest problems, b) levels of
risk aversion, and c¢) efficiencies in pest management. One of the key
problems in testing for grower savings from a pest management program is
attempting to differentiate between possible alternative reasons mentioned
above. The duplication of savings over several years suggests greater
confidence may be attached to the hypothesis of realized savings through
increased pest management efficiency.

‘Savings to Growers, 1978

For the year 1978, a test was set up to discover whether or not grower
savings attributable te participation in the farm advisor program were
significant. Data from 23 nonparticipants were collected by a part-time
technician in the 1978 growing season on the numbers, timing and dosages of
pesticide applications. All farms were located in Wayne County, N.Y.
Similar data had been collected from the 26 participants of the program by
the farm advisors. Blocks of fruit were defined on the farms and records
of cultivar mix, proportiom of frult intended for the fresh and processing
markets, size and spacing of trees and rootstocks used were noted for each
block type. With this information it was possible to match 33 participant
and nonparticipant blocke and thus reduce the level of variability in
pesticide use attributable to factors other than participation in the
program. Standard prices for each pesticide compound from a survey of
local prices was used to calculate pesticide costs for the two groups
{Thompson, 1980).

Table 3 presents results for all blocks in the sample. Total spray
material costs for participants range from $29 to $96 whereas for nonpar-
ticipants range from $46 to $248. The average costs of nomparticipants
exceed those of participants by $25 per acre. Spray material costs are
subdivided into insecticide, miticide and fungicide categories. Tables 4
and 5 present the findings when blocks are categorized by market type,
fresh and processing respectively. In each table tests of equal variance
and equal means are presented using an F-test and separate variance
estimate t-—test, respectively.

Using the results of the F- and t—tests to puit a measure of confidence
on the difference in pesticide use between participants and nonpartici-
pants, the following observations mey be made-

a) In each of the pesticide groups for both the fresh and processing
blocks and for the aggregated cases of total spray material costs per acre
for all blocks, mean spray costs of the nonparticipant exceeded those of
the participant. The formal tests indicated that in all but two cases the
hypotheses of equal means in the two groups were rejected at the 10 percent
level and their one-sided alternatives accepted. The first exception was
on fresh blocks where the participation fee of 12 dollars per acre was
added to total spray material costs. There, the hypothesis of equal means
was just accepted at the 20 percent level. Average savings were still
positive, around $8 per acre, but insufficient to reject the hypothesis.
The second exception was in insecticide use for processing blocks where the
hypothesis of equal means was just accepted at the 10 percent level.
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b) The estimated wvariances of spray material costs per acre of the
nonparticipant exceeded those of the participant in all cases. This was
not unexpected given the diversity of pest management capabilities and
sources of information open to the nonparticipant whereas the participant
relied completely on the services of the farm adviser to aid in pest
management decision-making. Nevertheless, F-values presented for fresh
blocks in Table 4 indicate acceptance of the hypothesils of equal population
variances at the 5 percent level. Though the sample size is smaller for
fresh blocks than for processing blocks, estimated variance cof total spray
material costs per acre for participants is smaller in processing blocks
than in fresh blocks. This suggests that there are more divergent pest
problems or pest management practices on fresh fruit than processing
fruit.

c} Savings attributable to participation in the program were highest
on processing blocks, particularly in the use of imsecticides where the
participant had average savings of $16 per acre cover the nonparticipant.
This is expected because firstly, insects are visible to the naked eye and
can be readily inspected and counted hefore damage occurs, pessibly
reducing the necessity for calendar spraying and encouraging spraying when
needed. On the other hand, diseases are not usually visible until some
time after infection {and damage). This increases the necessity for
preventive sprays. Secondly, on precessing fruit an element of cosmetic
damage can be tolerated thus providing savings in exzcess of those realized
on fresh fruit.

d) Least savings to the participant were realized on fresh fruit,
gince average total gpray material costs savings were $19 per acre. The
one—tail probability associated with insecticide costs was 8.4 percent
indicating less confidence could be attached to the difference between the
two groups. With higher cosmetic standards it ie possible that farm
advisors take less risk with fresh fruit.

e) Savings of $9 and 54 respectively were realized by participants in
fungicide and miticide use and probably arose from a general improvement in
pest management such as forecasting peak pest activities thus improving
spray timing, making the best cholice of chemicals, carefully calibrating
spray equipment and taking greater care over the dosages applied.

Further observations may be made by examining Tables 6 fo 9. Table 6
presents the results of a fruit harvest quality survey carried out by the
pest management persconnel in 1978. The same format for testing fruit
quality had been used in previous years: Ideally ome would want to know
the economic significance of the percentages of clean fruit; for example,
tc what extent does fruit quality of 946 percent hinder the fruit's market—
ability and value? Currently an informal experiment has been set up to
test action thresholds. Years of results from this kind of experiment with
relevant economic data could shed light on the trade ¢ffs between lower
fruit quality (as a result of lower peésticide use) and reduced revenue from
marketing the crop. The thresholds are articulated by the farm advisors
for the purpose of communication to pest management trainees, interested
growers and extension county agents and specialists. For the 1978 survey
the resulis on Table & serve to illustrate that there is no discernable
difference in fruit quality between participants and nomparticipants.



Table 6.
Fruit Harvest Quality

Survey Results (1978):

15

Mean, Standard Deviation and Range of

Participants Nonparticipants
No. of Blocks 26 31
Commercially Acceptable Fruit
Top (percent)
Mean 98.89 G8.88
Std. Dev. (0.862) 1.048
Range 96.80-100.00 95.60-100.00

Side (percent)
Mean
Std. Dev.
Range
Drops {percent)
Mean
S5td. Dev.
Range
Number of Drops
Mean
Std. Dev.

Range

99,07
(1.051)

295.00-100.00

97.58
(1.963)

93.00-100.00

389
(107)

162-500

99,22
(0.811)

96.60-100.00

97.84
(2.447)

87.69-100.00

377
(121)

111-500
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Table 7 presents the total number of applications by two weekly
periods. Half applications would include perimeter of alternate row
sprays and whole applications refer to spraying every row. On average,
the participant saves one application over the nonparticipant with greater
savings in the processing blocks. These data indicate that the period of
greatest savings in pesticide applications is in June and July.

Using the results from Table 7, the calculated mean spray material
costs per acre per application was $7.26 for participants and $8.85 for
nonparticipants. Thus, savings in spray materials were made by making one
less application by reducing the dosage of chemical in the application.

Yield data were collected from some blocks. This made possible the
calculation of spray material costs per unit weight of apples. Tons were
chosen as the most useful unit and results are presented in Tables 8 and
9. No formal analysis was conducted, firstly because the experiment was
not set up to specifically measure such differences, secondly because the
sample sizes were small and thirdly it is generally believed that in any
one season, pest activity has little impact on yield and more on crop
quality. However, results are of interest and re—emphasize the findings
presented in earlier tables, as there appears to be no difference in
yvield.

Beyond the reduction in pesticide use, participants realized further
savings through a reduction in the number of applications. The reduced
number of pesticide applications brings about savings in labor and
machinery costs. Using figures drawn from personal communication with
Snyder (1979) it is possible to make exploratory calculations to illustrate
the type of savings realized.

Machinery and Labor Costs Per Hour Dollars
Labor 4.00
Tractor 4,00
Sprayer 2.50
Total machinery & labor costs per hour 10.50

Assuming an application rate of 6 acres per hour, machinery and labor costs
of an application are 1.75 dollars per acre. Using Data from Table 7,
total machinery and labor costs per acre may be calculated for participants
and nounparticipants as follows:

Participants 9.318 applications x 1.75 dollars = 16.31
dollars

Nonparticipants 10.439 applications x 1.75 dollars = 18.27
dollars

Therefore, total pest management costs per acre for spray materials, labor,
machinery and participation were as follows:
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Table 9. Survey Results (1978): Mean Spray Material Costs Per Ton - All, Fresh
and Processing Blocks

All Blocks Fresh Blocks Proc. Blocks
No. of No. of No. of
Blocks . Mean Elocks Mean Blocks Mean
dollars dollars dollars
Total Spray Material
Costs per ton
Participants 16 5,092 4 5.790 12 4.860
Nonparticipants 13 6.848 5 7.237 3 6.604
Insecticide
Costs per ton
Participants 16 1.620 4 1.855 12 1,542
Nonparticipants 13 2.395 5 2.332 8 2,434
Miticide
Costs per ton
Participants 16 0.633 4 0.648 12 0.628
Nonparticipants 13 0.950 5 1.044 8 0.890
Fungicide
Costs per ton
Participants 16 2.839 4 3.287 12 2.690

Nonparticipants 13 3.503 5 3.860 8 3.280
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Participants Nonparticipants
—————— dollarg -~ = - - - - -
Participation fee : 12.00 0
Spray material costs 67.67 93.39
Machinery and labor costs 16.31 18.27
95.68 111.66

Based on the assumed machinery and labor costs, calculated savings are
approximately 516 per acre.

Costs of Farm Advisor Delivery

Costs of the farm advisor delivery were drawn from estimates by the
pest management coordinator. The objective was to find the likely costs of
administering and operating a farm advisor program on a private basis and
operated as presented above. The detailed savings to growers were
presented for 1978; consequently, cost estimates are given for the same
year. Though there is some grower funding for the farm advisor program,
the program is integrated into extension and research work. This makes
disaggregation of the "private” farm advisor costs from general extension
costs complex. However, best estimates are as follows:

1978 Farm Advisor Delivery

Imputed Costs == = = - - dollars — = = = - - —

Salaries 28,000
Transport (including vehicle )
depreciation) 2,640
Qffice . 1,440
Laboratory trailer depreciation ‘ 100
Imputed Heat & Light 200
Misc. - insurance, ete. 500
Total Costs _ 32,880
Income

Acreage Fees ) 19,000

Salaries include a proportion of the twoe farm advisors' time estimated
to be spent on tree fruit pest management consultation with paying clients,
plus some secretarial help. Other costs are self-evident. Income comes
from the acreage subscription fees of 12 dollars per acre for pome fruits
and 6 dollars for stone fruits. With 1,487 acres of pome fruits and under
200 acres of stone frults, income is about 19,000 dollars. There is a wide
discrepancy between the costs and the income. This is not surprising given
the objectives of the program. However, if the program were privately
operated, with no subsidies, it would be necessary for the program's
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revenues to exceed costs in order to survive. The possibilities for
achieving this are as follows: ’

a) Increase acreage fee with the same number of growers and acreage.
b) Decrease costs without change in income.

¢) Increase the acreage taken on without increasing costs.

d)_All of the above.

A personal comment by the pest management coordinator indicated 'that
out of the four options, the third seemed to be most plausible. Further
issues concerning private consultant-type deliveries such as the number of
acres handled by consultants and the sizes of farms visited are discussed
in a subsequent section.
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POTENTIAL ADOPTION OF PEST MANAGEMENT
(A SURVEY OF GROWERS IN THE NORTHEAST)

This section deals with a survey by mail of tree fruit growers in the
Northeastern U.S5. The objective of the survey was to examine potential
grower adoptiom of farm advisor (consultant) type pest management services
and/or their interest in education programs. There are two subsections,
the first outlines the methods and procedures of the survey, the second
presents and discusses the findings.

Methods

A questionnaire for a survey by mail was designed te ccllect data on
scurces of information used by tree fruit growers In pest related decisions
and interest in pest management consultancy services and education
programs. Pretesting of the questiomnaire was not carried out on farmers;
however, coples were sent to representative pest management researchers of
eight states in the Northeastern U-S5. 1In this manner at least one
individual from each state in which the survey was carried out was able to
give comments on the proposed questionnaire and offer or deny his support
for the survey In the region. Furthermore, he was able to inform
researchers at Cornell University of any problems specific to the state in
which they were located. Assistance and support for the survey was also
sought through the crop reporting services of New York, Pennsylvania, and
New England. Each was able to provide a 50 percent sample of tree fruit
(or apple) growers in their respective jurisdictions. It was believed that
the crop reporting services were able to provide the most complete listings
of farmers names and addresses.

The crop reporting service in New York State has had considerable con-
tact with Cornell University and its research activities. For this reason,
and on the understanding that information from farmers would be treated
with the utmost confidence by releasing only averages in this report, the
New York Crop Reporting Service provided a 50 percent sample mailing list
of tree frult growers in New York toward the end of January of 1980.

) The crop reporting services for Penmsylvania and New England had had
less contact with Cormell University and for this reason were prepared to
cooperate as long as the mailing list was not released to Cornell Univer-
sity researchers. In addition, the Pennsylvania Crop Reporting Service
agreed to cooperate if two further conditions were met. Firstly, it was
required that the letter tc the farmer enclosed with each questionnaire was
on official Pennsylvania State University notepaper and that secondly, the
letter was signed by a researcher from Pennsylvania. Therefore, envelopes
were prepared at Cornell University containing a) the questionnaire, b) a
letter explaining the reason for the survey and asking for farmer ccoper-
ation, and ¢) a preaddressed, postage-paid envelope for returning the
questionnaire. Over 300 and over 400 envelopes with contents were sent to
the New England and Pennsylvania Crop Reporting Services, respectively.
There, they were addressed and mailed to growers in the two regions. HNo
identification marks were placed on the questicmnaires or return envelopes,
consequently it was not possible to follow up on the survey to encourage
extra response nor to query individual responses or ommissions on the
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questionnaire. The questionnaires were mailed to growers in late January
and February of 1980. HNumbers mailed to each state were as follows:

Questionnaires Mailed Out

New York 400
Pennsylvania 425
Connecticut 58
Rhode Island ' 12
Massachusetts 90
" Vermont 35
New Hampshire 40
Maine 85
TOTAL 1,145

Over 590 questionnaires were returned, of which 79 were not applicable
for the analysis. Most of the 79 no longer grew fruit in commercial
quantities or had retired from farming completely; a few returned the
questionnaire completely blank suggesting that the farmer no longer grew
tree fruit or was refusing to participate in the survey, and two were not
willing to participate in the survey and stated opinions in a letter to the
survey coordinator.

There were 515 responses with all or part of the questionnaire
completed: therefore, 515 makes up the sample. For any specific analysis
on responses to questions the sample size may be smaller and is stated in
the relevant tables. For an examination of the sample size in relatiom to
the tree fruit area in the northeast, see Table 10. Because a more indepth
survey had been carried out in Wayne County, New York only 18 months
earlier, Wayne County had been omitted from the survey by mail. Other
relevant issues about the total population of growers, the estimated tree
fruit areas and the sources of the data are footnoted in the table.

The survey by mail had a response rate of 49 percent. This represents
about 22 percent of the growers in the northeast and about 33 pevrcent of
the apple acreage. 'This suggests that there was a higher respcnse rate
by the growers with larger acreages of tree fruit than for growers with
relatively small acreages. There may be a tendency for the growers with
relatively little dependence on tree fruit to ignore the survey because of
the lack of importance he may attach to the crop. Furthermore, a high
response rate by a relatively small number of growers with very laxge farms
would cause such a bias. For the purposes of the analysils, it must be
borne in mind that the fruit acreage bias does exist and is accentuated in
Pennsylvania.

Findings

The results of the survey are given below with respect to sources of
information, consultants, and educational programs.

Sources of Information

Data were collected on the sources of information used by farmers in
decision making on selection, timing and rate of pesticides and/or farm
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practices for the purpose of controlling pests. Tables lla and 1lb present
the responses tc the gquestion by region. The sources of information listed
on Tables 1la and 11b were also presented on the questiommaire. The
respondent was provided with a choiece of the proportion of advice followed
or information used, as follows: NONE SOME LARGE. Consequently the
responses tabulated represent the proportions of farmers circling SOME or
LARGE.

The sample size is 513. Over 80 percent of the growers use extension
personnel as a source of information, and just under 80 percent claim to
use their personal experience. The main deviation from these proportions
is found in Southern Pennsylvania (see Figure 3 for definition of regioms).
This region is one of the most important tree fruit growing regions in
the Northeastern U.S. For this reason it is a favorable location for a
pest management consultancy business. From Table 1la it can be seen that
34 percent of the Southern Pennsylvania growers use a consultant paid by
subscription; consequently, lesgs reliance is placed on the extension
service and personal experience.

Fifty-two percent of the growers used their chemical retailer as a
source of information and 47 percent used a representative of a chemical’
manufacturer. In areas of low fruit concentration the representative of
chemical manufacturers probably visited farms less frequently. ' This is
shown up in the lower incidence of use in Western Pennsylvania and Central
New York.

No processor's fieldmen work in Northeastern New York or Western
Pennsylvania. Otherwise a relatively small proportion of growers indicate
that they use their services. Of sources of information including sales
leaflets, chemical packaging, farm magazines, newspapers, and television,
the instructions and notes on the label or container of the chemical are
most frequently used. The region where least importance was attached to
the label or container was Southern Pennsylvania where growers are
relatively more dependent on consultants. In Northwestern New York 36
percent of the growers listen to the radio as a source of information im
pest related decision-making. The extension service in the region rumns a
radio program which updates growers in the region on current pest problems
and possible measures to control the pests. About 30 percent of the
growers use friends and neighbors and relatives as a source of information.
Only 16 percent of Maine growers claim to use their neighbors, etc. as a
source of information. Maine growers usually supplement personal knowledge
with information from extension fruit specialist and/or chemical company
representatives. In addition, there is a major broker in the state with a
field representative who contacts a majority of commercial growers (Stiles,
1981). '

Comments made above and data in Tables 1lla and 11b refer to grower
responses of both S5OME and LARGE when answering the proportion of advice
followed from each source of information. Consequently, there is no
separation betweeen the two responses if the source of information was
used. Table 12 breaks down the responses Into the proportion and quality
of advice followed. For example, 269 growers used their chemical retailer
as a source of information In pest-related decision-making. Of the 269
growers, 66 percent followed SOME of the advice or recommendations and the
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FIGURE |. LOCATIONS OF HIGH TREE FRUIT DENSITY IN THE NORTHEASTERN
UNITED STATES AND THE ASSOCIATED TREE FRUIT ACREAGES.
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remainder, 34 percent, largely followed the advice. When asked about the
quality of advice, 45 percent respoused that it was GO0OD, 50 percent
SATISFACTORY, 2 percent UNSATISFACTORY and 3 percent did not respond to
that part of the question. Thus Table 12 presents the overall incidence in
use of each Information source from the sample and provides measures of the
farmers dependence and his satisfaction with each source of information.

It was not unexpected to find that when growers hired the services of
a pest management consultant, they largely followed his recommendationms and
found that the quality of this advice was good. Out of the 513 responding
to the question on sources of information, 403 used their personal
experience In declsion-making and more than half of these growers largely
depended on their experience. Just under a half felt that the quality of
their personal experience was good. Information from extension personnel
was congidered mainly good whereas for other well-used sources of infor-
mation, including the label or container, chemical retailer and the repre-
sentative of a chemical manufacturer, the gquality of information was
generally considered satisfactory. Only a small number of growers claimed
that the guality of any source of advice cor information was unsatisfactory.
Thiz was not surprising since responses to estimation of quality were only
invited if the source of information was used. Consequently, if a source
of advice was found to be unsatisfactory it was generally not used.

Consultants

The folleowing paragraphs discuss potential grower adoption of consul-
tant Lype pest management services. Results are drawn from responses to
gquestions on the questicnnaire. The concept of private pest management
consultants, along with the prices charged for those services in Wayne
County, New York inm 197% (512 and $¢& per acre for pome and stone fruits,
respectively) was presented on the guestionnaire. This was folleowed by
three questions. Firstly, growers were asked whether or not they were
aware of private pest management consultants (or farm adviscrs such as in
Wayne County, New York). Secondly, if a program were offered in their
vicinity they were asked whether they would be iikely to participate.
Alternative responses were specified as YES, WG, and DON'T KNOW. Thirdly,
if the response was DON'T KNOW, the grower was asked te specify teo what
extent he wished to find mere information.

It was believed that responses to questions of this sort would set
upper bounds on the grower's likelihood of purchasing consultant type
services. Key factors other than grower adoption bearing on the feasi~
bility of consultant services include overall mobility costs of the con-
sultant and number of farm visits. These can be taken into account by
incorporating locations favorable toward farm advisor or pest management
consultant—type delivery and by considering the average size of farm. This
latter point is important in that each farm represents a separate visit;
thus the smaller the farms, the greater the number of consultations for a
given area of tree fruit serviced by the consultant. In the subsequent
paragraphs these factors are aggregated. High density tree fruit growing
locations are identified and subsequently, responses to the questions given
above are presented for each location. Average farm size and other factors
may then be incorporated.
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Figure 3, showed the high density tree fruit locations in the
northeastern U.8. Each location encompasses omne or more counties and a
measure of tree fruit area is given. The pome acre equivalent is a measure
of revenue potential for a locatien. In the Wayme County farm advisor
program, stone fruits generate half the revenue per acre of pome fruits.
(In- computing pome acre equivalents, an acre of apples and pears each
received a weight of 1.0 and an acre of cherries and peaches each received
a weight of ,.53.) Information on stone frult acreages was not available in
Vermont, New Hampshire and Maine, therefore, dollar potential is given by
the numbher of acres of apples. It is believed that acreages of stone
fruits in these locations is insignificant. Location B, Clinton County,
NY, does not comtain any stone fruit. Each locatien of high tree fruit
density presented in Figure 3 has at least 1,000 acres of apples or pome
acre equivalents. This is a minimum size that could support one full-time
pest manager on tree fruit at the prevailing participation fee.

There is a measure of subjectivity in defining the boundaries of any
one location and occasionally arbitrary decisions were made as to whether
to include or exclude specific counties in a location. In some instances,
counties surrounding are almost devoid of tree fruit. For example,
Location A is bordered by Lake Ontario in the North, Wayne County in the
East and Erie, Genesee, Livingston and Ontario Counties with little tree
fruit in the South. MNiagara, Orleans and Monroe Counties are sufficiently
well grouped and isolated to form ap identifiable location. On the other
hand, in Massachuserts the tree fruit acreage appears to be relatively well
dispersed across the state; consequently the decision to include or exclude
Essex and Norfolk Counties was more arbitrary. In Figure 3, the lines
drawn to define the boundaries envelope the entire counties. In some cases
the locations of the free fruit may 1ie within a relatively small area
within the county or counties. The actual land areas of the counties
represent the maximum possible land area any pest management consultant may
cover in the location. Because the tree fruit may lie in one or two
pockets, the comsultant may be required to cover only 10 or 15 percent of
the maximum land areas. These maximum land areas are listed as follows: -

Land Area

(sgq. miles)

New York
A Niagara, Orleans, Monroe 1,603
B Clinton 1,658
C Ulster, Dutchess, Orangs, Columbia 3,432
Pennsylvania
D Erie : 813
E Juniata, Snvder : 713
F Franklin, Adams, York, Cumberland 2,744
G Berks, Lehigh, Northampton 1,586
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Connecticut

H Hartford, Middlesex, New Haven 1,718
Massachusetis

I Franklin, Hampshire, Hampden, Worcester, Middlesex 4,198
Vermont

J Addiscn 784
New Hampshire

K Merrimack, Hillsborough, Rockingham 2,514
Maine

L Oxford, Franklin, Kennebec, Androscoggin, Cumberland, York 7,017

Findings from the survey are presented in Table 13. Locations
correspond to those identified in Figure 3. Alternative responses to the
question on interest in consultant type services were YES, NO and DON'T
KNOW, as stated above. However, a small number of growers responded DON'T
KNOW without answering the third part of the question as to how much they
would seek more infermation. These were rejected from the sample. A
further point is that some growers who had claimed to use a private pest
management consultant and paid an acreage subscription for his services
were unsure of their response to these questicns. These growers were given
a default response of YES. Thevefore, the sample for Table 13 includes
(a) those whe answered YES or NO te the question of wishing to participate
in 2 consultant-type program, {(b) those who answered DON'T KNOW and gave
some indication of whether they would seek further information and {c¢) for
those who used the services of a pest management consultant a YES response
was imputed.

Of the 314 making wvwp the sample, 94 wished to participate and 41
claimed they alveady did participate in a consultant type program. Thus,
135 or 43 percent of the sample are categorized under YES in response to
participation in a consultant program. The remainder are equally divided
between MO (28 percent) and DON'T KNOW (29 percent). Of the latter group
consisting of 91 growers, one claimed he would pay 100 dollars for a 2~day
vigit to get more information, 50 were willing to attend 2 conveniently
timed evening meeting and 40 were only prepared to loock at more literature
if it came through the mail. Within the various locations listed on Table
13, the YES responses rangsd from 21 percent in Erie County, Pennsylvania
to 60 percent In Addiscn County, Vermont. The relatively low interest paid
in Erie, Pennsylvania is explicablie by the lack of importance of the tree
fruit crop; the most important crop in that regicon is grapes. The interest
expressed by the Vermont growers ie not significant given the small sample
gize.

Farm size for each of the regilons varies considerably. Larger farms
tend to be located in Clinton County, NY; Franklin, Adams, York and Cumber-
land, PA; and Addison, VI. The second of these three regicns already has
consulting services. The other twe fall into locations where the overall
acreage of tree frult may be marginal to support a pest manager. Conse—
quently, it would appear unlikely that a private pest management consultant
would open his business in either location without income from other
sources. However, if cooperation between a relatively small number of
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growers emerged it would be possible to imagine a private pesl manager see—
ing a measure of stability in his potential income and reap the advantages
of the smallest number of individuzl consuvltatioms in these locations.

The aecreage of tree fruit in both Bastern New York (Ulster, Columbia,
Orange and Dutchess) and Western New York {Niegara, Orleans and Monroe)
appears to be large encugh t¢ generate sufficient income for a consultant.
However, farm size in both locations, sspecially the latter, would increase
the number of comsultations for a given total acreage (income level). Thus,
the prospective consultant would need to take farm size into account when
recruiting clients. Range in farm size is sufficilently wide in the two
locations for a prospective consultaunt to find encugh large farms to make
up the acreage required to maintazin full time emplovment.

Factors concerning the capacity of the pest manager to cover a geo-
graphic regicn and to serve 2 number of clients at a given level of service
is discussed in s subsequent sectiom of this report.

Educational Programs

Growers were asked to respond to a question on educational programs.
The question was preceded by & statement that the educational program would
be an alternative or additiocn to the farm advisor or private consultant
pest management program. The education program was stated to include the
following:

a) identification of different pest species,

b) evaluation of infestation levels by becoming familiar with traps
and orchard inspecticons, and

¢} deciszlon-making on alternative control tactics.

Growers were provided with statements and they were ashed to indicate the
one with which thev wmest closely agreed. The three statements were as
follows:

1. T HAVE NO INTEREST IN A FABMER BEDUCATYION PEST MANAGEMENT PROGRAM
FCOR MYSELF OR ANY OF MY EMPLOYEES.

2. I WOULD ATTEND FREE FARMER EDUCATION PEST MANAGEMENT PROGRAM
MEETINGS AND WOULD PURCHASE UP TO 20 DOLLARS WORTH OF PUBLICATIONS.

3. I AM INTERESTED IN AN EDUCATION PROGRAM ONLY IF NO OTHER SERVICES
WERE AVAILARLE IN THIS AREA {(e.g., CHEMICAL FIELD AGENTS, FARM
ADVISOR OR CONSULTANCY SERVICES, ETC.j.

Results of the survey are presented in Table l4. Regions correspond
with those in Filgure 3. High interest is considered as those responding
with a2 check against 2Z, partial interest 3, and no interest L. The table
presents the information In terms of proportion of responses by acreage and
number of farms. Overall, 53 percent of the farms were highly interested
in the educastion programs and this vrepresented 70 percent of the total tree
fruit acreage of the =ample. Consequently, it is possible to say that
overall interest is positive, especially with the larger growers. This was
true for all regions except Fastern New York, Connecticut and Rhode Island,
where the smaller growers had a greater interest in education programs.
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‘Least interest in these programs was observed in Southern Pennsylvania and
Northwestern New York. The reason for the lack of interest in Southern
Pennsylvania is probably attributable to the service already received from
consultants, however, the latter is not easily explained. Many growers in
Northwestern New York felt that they relied heavily on personal experience,
however, one would believe that personal experience is supported by
education; im fact, only 68 percent of the growers in Northwestern New York
‘attended any meetings in 1979 as opposed to 80 percent of the total sample
in the Northeastern U.3. Of the larger growers highly interested in
educational pest management programs, many appear to lie in Northeastern
New York, Vermont and New Hampshire.
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CONSIDERATIONS OF DELIVERY SYSTEMS
(A SURVEY OF PRIVATE PEST MANAGEMENT CONSULTANTS )

This section covers aspects of delivery of pest management principles
-and promotion of IPM in 1light of the, possible savings and grower adoption.
Alternative mechanisms for pest management delivery include the following:

1. Farm advisor extension programs

2. Private consultants

3. Grower cooperatives

4. General educatiomn
Each is not mutually exclusive of the others, and this point is made
clearer in the subsequent paragraphs. For organizational purposes, however,
each will be discussed separately. Finally, some inferences are drawn with

respect to tree fruit production in the Northeastern U.S.

Farm Advisor Extension Programs

Savings from the NY farm advisor program appear to arise from substi~
tuting labor (the farm advisor) for pesticides and relying on expertise to
increase efficiency (specialization of labor). Conditions were favorable
for the success of the NYSTFPM {farm advisor) program. Farms were generally
large and situated relatively close together; consequently, the number of
visits and mobility costs were reduced. The primary crop was apples for
processing where a measure of cosmetic damage may be tolerated. The program
was operated by the cooperative extension service. This insured a high
standard of competence in pest management of the farm advisors and a .
mechanism for promoting the program at its inception.

Savings were probably as high as could be expected under any alterna—
tive delivery system though costs of operating the program in relation
te income remains In guestion, a topic to be explored later. A measure
of subsidy seems inevitable when the objectives of the program do not
explicitly include profit maximization. The subsidy by federal and state
funds is made presumably so that new techniques for the integrated program
may he emploved and a core of specialists in pest management may be
trained. This research and training rcle of the program may change in the
future.

Currently, research in pest management has heen given a higher prior-—
ity relative to a few years ago. The cooperative extension services were
provided with 4.4 million dollars natiomally from the USDA in 1978 for pest
management projects. In a veport of the Extension Committee on Organization
and Policy (1979), the projected needs for 1979 were $5 miilion and rising
each year to $58.1 million for 1987 (all figures expressed in 1978 dollars).
This is an indication of the rise in importance of pest management programs
as felt by eome individuwals. However, the current mood in government is to
reduce overall public spending where possible, thus making it difficult teo
speculate on the future of government financed pest management programs.



38

Should a private independent pest management censultant provide the
service or the farm advisor? On the one hand, farm advisors help provide
basic training for the private consultants, participate continucusly with
research activities which aid all growers in the long run, and provide
research with the much needed direct contact with commercial growers. On
the other hand, for the extension services to become involved in the
activities normally provided by the private sector way constitute an
infraction of the spirit of free enterprise. The private consultant
delivery system is examined in the following section.

Private Pest Management Comsultants

Private pest managers currently work on a consulfancy basis in a
nucber of states by providing pest menagement advice to clients who pay
some fimed charge per acre. This system of pest management information
delivery is similar tc the farm advisor program. The main difference lies
in the objectives of the alternative programs. Within the private pest
management consultant program, it iz essential that revenues from services
rendered to the grower exceed costs of operating the service. This
objective is implicit within any privately operated business if the
business wishes to survive. There are risks in providing the service and
the major factors likely to influsnce the potential private pest manager
are; the apparent size of the market ({the acreage owned by growers willing
to employ his services and the dispersion of that acreage), the price paid
and the level of service, the level of competition (e.g., the farm advisor
program, ceoperative programs, other consultants and other sources of
advice and recommendations—-and the costs of those alternatives to the
grower), and the pest manager's perception of the business rigk. The first
of these points was discussed earlier in this razport. The latter point is
amplified by the lack of insurance open to the private pest manager for
professional malpractice. The second point, the subject of the prices paid
and the level of service, was considered sufficiently important to warrant
a further examination.

Ten private pest managers were contacted by telephone and asked to
provide information on the service they offered and the price charged-
Each comsultant or team of consultants was working predominantly with tree
fruit and the questions asked pertained to their services and charges for
1980, The interview wag carried out at hours convenient te the consultant
between the lst and 20th of May 1980. Consequenily, the growing season had
commenced in sll paris of the country.

From Table 15, it can be seen that charges vary from state to state.
Highest charges were found in California where restrictions on pesticides
and regulations on pest management services are highest. ILaws in
California require the consultant o meke written recommendations. For
improved communication most consultants in other states appeared to follow
this practice anyway. A4l1 the consultanis claimed to use omne or more of
the many monitoring devices available for recording changes in pest and
disease levels, some kept records of maximum and minimum temperatures
and other weather data. BSeveral consuliants cowned their own trapping
(monitoring) egquipment, others purchased and rescld the equipment to
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Table 15. Number of Consultants in the Survey by Telephone and Charges for
Pest Management Services

Average Charge for Service by Crop

State Consﬂi;ants Apples  Pears Stone Fruit Other Crops
-------- dollars/acre — = = — = = =

california 3 20 28 18 | 1-20a

Michigan 2 12

Pennsylvania 2 11.25

Washington 3 20 -5 0-5a

aRange.
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their growers; however, all the consultants did the monitoring as opposed
to relying on observation by the farmer. Most of the consultants took

soil and/or leaf tissue samples {(one at extra cost) and interpreted the
analysis. The cost of the laboratory analysis of the soil or tissue,
however, was borne by the grower in all cases. The majority of the comsul-
tants tried to visit each grower once a week throughout the growing season,
some specifyving that they would guarantee at least 20 visits. One or two
visited their growers less regularly. Services beyond making visits, mon-
itoring pest and disease levels and making pest control recommendations
included, {a) making recommendstions on pruning, (b} buying chemicals in
bulk (for discount), {c) issuing newsletters, (d} providing feed for
beneficial organisms (e.g., pest predators) or {e) making recommendations
on fertilizer levels. These extra services were offered by some consul-
tants and not by others; in some cases there was an extra charge.

The number of clients each consultant sevved ranged from 8 to over 30.
The consultant with only 8 clients took other employment and felt that he
could handle more accounts. Five of the consultants employed full time in
pest management work took on between 20 and 30 c¢lients with crop area
ranging from 2,000 te a little over 3,000 agcres per comsultant. The
mileage travelled by the consultants wvaried. In Washington, the fruit area
served lies within the 4,300 square miles of Yakima County. In California,
however, the fruit acreage 1is distributed throughout the area containing
Butte in the north, San Joaquin in the socuth, Solanc in the west and
Eldorado in the east. This encompasses an area of about 20,000 square
miles {(i.e., an 80-mile radius from the central point).

From the evidence presented in the informal survey it is possible to
surmise the typical scenarilo for private management consultants as follows:

l. The consultant iz well trained in the plant protection sciences.

2. The consultant would make visite to each client's farm on a weekly (or
& 10-day} basis. For full time employment he would serve abour 25-30
growers with 2,000-3,000 acres.

3. The work would involve considerable travel, possibly 1,000 miles per
week in the growing season. Locations of high tree fruit density would
decrease the burden of mebilility costs.

4. Written recommendations on pest comntrol practices would be made to the
grower on each visit (a copy would be kept as a check).

5. The consultant would be aware of further needs of the grower and exploit
the potential for fulfilling some of those needs so that the bond
between consultants and client may be cemented or the possibilities of

generating further income are explored.

Cooperative Pest Management Programs

A mechanism for administering completely independent pregrams or
‘maintaining close links with the cooperative extension service programs
would be through grower cocoperaticn. Grower coopervation of this type
constitutes an alternative to the farm advisor program as a form of pest
management information delivery. Programs exist whereby a pest management
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advisor is hired and recommendations on pest control practices are made to
cooperative member growers. Extensions to the pest management service are
possible such as bulk purchase of chemicals and with sufficient
memberships, the employment of special regional pest management techniques
{e.g., sterile male release, etc.)-

Grower cooperatives with pest management services have arisen in the
midwestern states for a variety of crops. Growers in southern Vermont have
expressed an interest in forming such a group. The relatively small number
of larger growers in Addison County, Vermont and Clintom County, New York
would facilitate cocoperative agreements and simultaneously reduce numbers
of consultations and business visks for the pest manager. In a recent
development, to be discussed later, the growers in the Wayne County, New
York program have filad a certificate of incorporation as a cooperative
corporation with the intent of providing sexvices for the 1982 growing
5248500 .

Education

Education in pest management for growers falls almost entirely within
the jurisdicticn of the cooperative extension services of each state.
Extension work and IPM have objectives including (1) the development and
implementation of effective programs to prevent or mitigate losses caused
by pests through the use of multiple tactics (biological, cultural, chem-
ical, and other methods of control}, (2) the development of practical
methods for monitoring pests and bemeficial populations, and (3) the provi-
sion of information and training in the principles and application of IPM
for users and advisors (Extension Committee on Organization and Policy for
IPM, 197%).

These cbjectives key in with the extension’s role im overall crop
production education serving the former and ultimately the consumer. As
mentioned earlier, the functions of an extension educationmal program in
pest management are as follows: (1) applied reseavch 1s carried out, spe-
cifically in the use of trapping and monitoring devices, demonstrating the
effectiveness of warietal resistance, and experimenting with other pest
control measures; {(2) the synthesis of large quantities of Information and
its dissemination via publicationg, telephone, newsletter and computer=link
are extremely important; and (3) the extension provides education and
training for growers, chemical fieldmen, and pest managers. The second of
these areas, specifically the use of the computer as a processor of infor-
mation was discussed in velation to New York's pest management earlier in
this report.

Collecting or recording and assimilating sufficient data on the
returns to the extension work would be a laborious exercise. Yt is impli-
cltly assumed that the purposes of the extension work is te bring about
long—term efficiency in the agricultural industry and the promotion of IPM
is not an exceptiomn. This goal appears best served by disseminating the
information critical to the decision-making process in pest-relatéd pro—
blems and providing growers (and those who serve growers) with the skills
and tools which they may use and gather the information, respectivelys
Education programs appear to provide promiss with respect te the latter
topic and computer informatica systems together with code-a—phones, and
newsletters may be the best vehicles for disseminating the information.
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REGIONAL PESTICIDE SAVINGS

From this study it has been shown that farm advisors reduce pesticide
use by $25.72 per acre (Table 3) representing a saving of 27.5 percent.
For the purposes of exploratory calculations on pesticide savings and
epeculating on alternative scenarios in the Northeastern U.S5., assumpticns
are listed as follows:

a) Pesticlde savings on stone frulis are equivalent to half the
savings of pome fruits (Table 13 and Figure 3).

b} PFully trained private pest managers either as consultants paid by
subscription or emploved by grower cooperastives can produce similar savings
to those attained by farm advisors.

¢) There is a supply of fully trained pest mansgers ready and abie to

provide a service at $12 per zcre for pome fruits and $6 for stone fruits
(1978 dollars}.

Currently, out of the 140,800 pome acre esquivalents in the North-
eastern U.5., about 4,000 pome acre eguivalents fall under tree fruit pest
management schemes. These include the farm sdviscor program of Wayne
County, NY and the consultant programs in Pennsylvania. With a 27.5 per-—
cent reductlon in pesticide use on the 4,000 pome acre equivalents, the
total regiomal saving amounts to less than 1 percent.

Table 16 presents the number of acres under pest management schemes
outlined under alternative scenarios. The locations listed in the first
column correspond to those In Figure 3 and Table L3. Acreages are
expressed in thousand pome acre equivalents. “Other locations” vefer to
the acreages of tree fruit cutside Wayne County, NY and other locaticuns
of high tree fruit density. Consequently, 84 perceant of the region's
tree fruit falls into the high tree fruit density locations. The penulti-
mate line of the table presents estimated total pesticide costs under the
various alternatives. These costs are estimated using mean spray costs per
pome acre equivalent of $67.67 for pest wmsnagement participants. The costs
are 1978 dolilars and are drawn from Table 3. .

. Scenarioc A

It is assumed that tree frult pest managers would not service fruit
outside the locations of high tree fruit demsity. The survey by mail
indicated that 43 percent of the growers would participate in a program
paid for by subscription. In the column labelled scenaric A on Table 16,
43 percent of the pome acre equivalents for each location is presented. A
27.5 percent reduction in pesticide uze for the 50.9 pome acre equivalents
results in reglonal savings of %.9 percent. :

Scenario B

Scenario A does not take into account the discrete nature of a pest
management unit. As discussed earlier in the report, a pest manager could
maintain a8 reasonable level of service and generate sufficient income on
between 2,000 and 3,000 acres of tree fruit. Consequently, if these
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Tabie 16. Pesticide Savings from Pest Management: Aiternative Scenarlos

. Thousand Alternative Scenarios
Locattons of High , Pome Acre
Tree Fruit Density {equliv.) A 8 C
. = =th, pome acire equivs.= =
New York
Wayne Co. . 22.7 9. 76 9. 76 2.5
A. Nlagara, Orleans, Monros ‘ 19.8 8.51 8,51 2.5
B. Cllnton 2.7 1.16 0 1.5
Ce Uister, Columbia, Orange, Dutchess 22.4 Q.63 Q.63 5.0

Pennsylvania

Do Erle ' fo1 47 0 0.5
E. Junfata, Snyder 1.3 037 0

5.0
Fo Franklin, Adams, York, Cumber|and 25.9 11.14 11.14
G. Berks, Lehigh, Northampton 4.1 1.76 0 0

Connecticut & Rhode Isliand

H. Hartford, Middiesex, New Haven 1.9 .82 0 0
Massachusetts

i« Frankiin, Hampshire, Hampden, Worcester, Middlesex 3.1 2.19. 2.19 0
VYermont

Jo Addlson 2.0 7 +B6 0 1.5

New Hampshire
K. Merrimack, Hiilsborough, Rocklngham 3.4 1.46 0 0
Malne

Le Oxford, Frankliin, Kennebec, Androscoggin,

Cumber land, York 6.0 2.58 2.58 0
Other Locations ' 22.4 0 0 0
Total 140.8 50.9 43,81 18.5

" Pestlcide Use (§) 13.5M 11.84M 12.02M 12.67M

} Savings (% of Regional Total) ) 2.9 8.6 3.7
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Jocations listed in Scenario A with less than 2,000 pome acre equivalents
are rejected, the locations with sufficient acreage to support a pest
manager may be listed as follows: Wayne County, NY¥, 4, C, F, I, L.
Assuming a 27.5 percent reduction in pesticide use on these acres of tree
fruit, regionsl savings would be 8.6 percent.

Scenario C

Earlier in the repeort it was explained that comnsultation costs per
acre ilncrease as average farm size decreases. 4 typical pest manager may
be able to handle 20 to 30 accounts, consequently farm size would average
around 100 acres. Distributions of farm size and in many cases average
farm sizes were not available for the varicus locaticoms. As a proxy to
farm size, the average apple acreage is given for each location as follows:

New York Acres of Apples per Farm
Wayne County 58
A 47
B - 183
c 76
Pennsylvania
D 12
E 44
F 76
G ' 53
New England
H [Connecticut] : A
I [Massachusetts] 30
J [Vermont] 33
K [New Hampshire] : 48
L [Maine] 38

In New York State, apples represent more than B0 percent of the
state’s tree frult, thus apples serve as a relatively accurate proxy for
farm size. In Pennsylvania, apples represent just under 70 percent of the
state's tree frult acreage; therefore, the proxy of apple acreage tends
to underestimate average farm size. Location D {Erie County, PA) is the
state's leading grape producer. The average apple acreage is probably not
a useful indicater of farm size, given the relative importance of the grape
crop. In New England, farm numbers were not available by county,
consequently average farm szize (v1a acres of apples per farm) has been
calculated by state.

Without information on the size distributiom it is difficult tc assess
the number of farms over a given critical size that would constitute a pest
management program. Lt is possible to introduce the factor of farm size
into the array of variables affecting pest management pessibilities on tree
fruit in the regicon. For example, Location B (Clinton County, NY) contains
a relatively small nomber of large farms. If the grower adoption rate were
higher than indicated in the survey, it would appear that this location
would be ideal for the employment of a pest manager. Specifically, with
the relatively small number of growers concermed, it would appear that some
measure of grower cecoperation would be possible in the hiring of a pest
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manager. Both Locations £ and F contain relatively large farms and suffi-
clent tree fruit acreage to support pest managers. The latter location is
already the home of two consultants. Wayne County, NY probably contains
the highest density of tree fruit in the region; however, the location
ranks fourth in terms of farm size. Location A would appear to contain
sufficilent tree frult acreage but unfavorable farm size; thus it is likely
that only one pest manager would find sufficient acreage on large enough
farms to operate a program.

By drawing the three major factors (tree fruilt density, the discrete
nature of a pest management unit and farm size) plus some factors unique to

each location it is possible to speculate on acreages under pest management
as follows:

Wayne County, WY : Continuation of farm advisor program 2.5(th) pome
acre equivalents.

A : One private consultant or cooperative pest manager
2.5(th) pome acre equivalents.

B 4 Grower cooperative employing a pest manager 1.5(th)
pome acre egquivalents.

C : Two full-time pest managers 5.0(th) pome acre
equivalents.

D : Some tree fruit acreage brought into a grape pest
management program 0.5(th) pome acre equivalents.

EF and F : Two full-time pest managers 5.0{th) pome acre
equlvalents.

J : Grower cooperative employing a pest manager 1.5(th)
pome acre equivalents.

_ These scenarios are based on results of the surveys and the assump-
tions stated above. The rate of grower adoption will change. If anything,
the 43 percent grower adoption rate estimated through the survey by mail
probably overestimates current interest in pest management. It is possible
that in the future more growers will turn to the pest manager for partial
solutions to some of the following problems:

a) pest resistance to pesticides

b) secondary pest cutbreak

¢) target pest resurgence

d) rising cost of chemicals

e} demands for the grower to concentrate on other management problems,

and £} through regulation, & reduced supply of chemicals with which to
combat pest problems.
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Already, these problems have changed farmer attitudes away from pre-—
programmed spray schedules and toward more careful selection of active
ingredients, timing and rate of application of pesticides. These factors,
along with a possible improvement in the efficiency and effectiveness of
gome chemicals has resulted in substantizl reductions in pesticide use on
tree fruit in recent vears {von Rumker, 1975). Annual changes in pesticide

use asscclated with progress im pesi management may be masked by dynamic
factors as follows:

a) differences in annual pest problems

b) shifts in attitudes of farmers or those who serve farmers, such as
chemical field agents (for example, in relation to risk of crop
loss):

¢) changes in relation to pesticides, such as loss through regulation
or pest resistance, effectiveness of ingredients, introduction of
new products; and

d) relative price changes between inputs and in relation to ocutput.

None of these factors is easy to isolate. For example, the growth
of the pest management program in Wayne County, NY has led to spin—off
benefits to nonparticipants. General pest data from the program has been
made available to all growers via radio programs or extension code—a—-phone
services. New techniques experimented in pest management have been adopted
by other growers. Some growers have felt that chemical field agents have
been less ready to “over recommend” when neighbors in the farm advisor
program are reducing pesticide use (Thompscn, 1979).

Pest management programs with farm advisors or pest managers will
reduce pesticide use on participating farms. Without significant changes
in current knowledge, savings in pesticide costs to the participant are
likely to be arcund 25 to 30 percent. Spin—off benefits will arise from
these programs as mentioned above and there will be mutual benefits between
researchers, employees of the cooperative extension service, pest managers
and growers. These kinds of benefits may be expedited by further invest-
ment in high-speed information processing systems such as SCAMP. With
exchange of information, the promoticn of new pest management methods and
techniques and education programs as described earlier in the report,
regional pesticide savings are likely tc exceed those described in Table 16
over the next few years.
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ORGANIZATION OF THE WAYNE COUNTY PEST MANATEMENT COOFPERATIVE:
A CASE STUDY

The results of this research have been directed toward am evaluation
of the Farm Advisor Program operated in Wayne County through the
Cooperative Extension Service. This evaluation has been based on benefits
and costs computed for the 1978 growing season. The purpose of this

chapter is to review the current status of the program In Wayne County.

In late 1980, a decision was made to broaden the activities of the
current farm advisors to include a training role. It had initially been
intended that the program would be a pilot project and one of the aims had
been to encourage the spin—off corganization of privately operated delivery
systems. As noted elsewhere in this report, some of the farms in the Wayne
County program had dropped from the extension-cperated program and hired
their own advisor. Budgetary considerations and the need to breaden the
scope of the NYSTFPM dictated the need for the Wayne County program
participants to cperate theivr own program.

& meeting of the participants of the extensicn-operated program was
held on January 12, 198l. At that time, the Extension Associate who
directs the NYSTFPM program explalined the need for the program to evolve
into an organlization operated by growers. Eighteen of the 23 farms who
were current participants attended this meeting. A faculty member from the
Department of Agricultural Economics outlined organizational alternatives
for cooperatives under New York State law. Growers were alsoc given a
questionnaire to rank the services they would like to have a cooperative
perform. Questicns included all the services currently offered under the
extension—operated program as well as additional services which might
permit the generation of additional revenue. At the end of the meeting,
the grower's indicated they were definitely interested in forming a
cooperative, and three growers volunteered to serve as 2 committee to draft
bylaws for consideration.

Thirteen usable guestionnaires were returned. The responses are shown
in Table 17. Ag could be expected, most of the highly preferrad services
were those which were currently offered. The two exceptions were advice on
fertility meanagement (which advisors had been providing informally to some
growers on request) and pesticide bids.

Considerable discussion at the Januvary 12 meeting bhad revolved around
the potential for cooperative purchasing of epray marerials. Some members
of the extension~operated organlzatlon were alzo members of a grower's
purchasing ccooperative, and these growers estimated that savings of 10-15
percent could be achieved by seeking competitive bids from chemical
companies for spray materials. Strong support was apparent at the meeting
for including this as one of the functions of the pest management advisor
to be hired by the cooperative. This service was one that would help to
keep the advisor employed during winter months, and would alsc enable
greater savings to growers.

Other serviees to give winter employment and/or generate extra revenue
were received less enthusiasticaliy. These included crop estimates,
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Table 17. Growers® Ranking of Services for Pest Management Ccoperative
{13 responses: highest possible score =

13; lowest possible

score = 273)
Service
Currently Extra

Service Offered Fee Score
Weekly orchard inspections X i8
Advice on spraying X 25
Advice ou thinning "X 44
Weather monitoring X 78
Advice on fertility management 82
Sprayer calibration X 91
Leaf analysis X X 114
Pesticide bids 126
Advice on growth regulators X 130
So0il analysis X )4 131
Harvest analysis X 136
Orchard mapping X 140
Attend extension meetings & workshops X 159
Advice on planting . 163
Advice on mousebaiting 164
Advice on summer pruning 169
Advice on crop estimates X 187
Harvest quality comtrol X 201
Advice on harvest scheduling 204
Cold storage checks X 211
Custom pruning in winter X 214
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harvest quality control, harvest scheduling, cold storage checks, and
custom pruning in the winter. These are services that might gain accep-
tance if growers were more aware of their value, but most growers secemed
to feel that the services were too far removed from the pest management
function to be included.

Several committee meetings to formulate the organization were held
during January-March, 1981. Usual participants were the three growers who
volunteered for the committee, the Extension Associate who directs the
‘current program, the two farm advisors, the regional Extension Specialist
whe has responsibility for pest management programs in the area, and a
faculty member of the Department of Agricultural Economics at Cornell.
Additional input was received from faculty in the Department of Agricul=-
tural Economics who specialized in coopevatives and legal matters. The
growers' committee eventually adopted a draft of bylaws and articles of
incorporation to present to the prospective members of the cooperative.
The committee adopted the alternative of a cooperative corporation. The
proposed organization was to be nonprofit and nonstock.

The growers on the committee were very concerned about financing the
initial year of operation, which was proposed for the 1982 growing season.
A projected operating budget for 1982 was estimated at 528,033 (Table 18).
The organlizing committee decided to recommend to the prospective membership
the following:

1. That the fees for the 1982 season be 520 for bearing apples and pears,
$10 for beaving peaches and cherriles, and $5 for all nonbearing fruit.

2. That services offered would include weekly orchard Inspections during
the growing season, advice on pesticide applications, advice on Ccrop
thinning, weather monitoring, sprayer calibratiom, orchard mapping,
advice on fertilizer use, and evaluation of fruit at harvest for
damage. Services which might be provided for am extra fee include soil
and leaf sampling. Other services which could be added at a later date
could include cooperative purchasing of pesticides.

3. That membership in the cooperative would not become binding unless 1800
acres were enrclled. This was the amount that would generate 530,000
of rewenue at the expected proportional envollment of bearing pome
fruit, bearing stone frult, and nonbearing acreage.

4 meeting at which all of the currvent participants were invited was
held on March 30, 1981. The bylaws and articles of incorporation were
presented and discussed. Results of this research project, in terms of
costs and benefits of IPM particlpation, was presented to the growers.

This led naturally into a discussion of the advisability of including

cooperative purchasing of pesticides as a service avallable to all members.

{1t was subsequently decided to include this service for a nominal fee,
with participation being voluntary.)

The three issues which generated the most concern and debate were
cooperative pesticide purchasing, the timing of payment of the acresage
fees, and the mandatory inclusion of noubearing acveage into the service
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Table 18. Projected Annual Operating Budget for the Wayne County Pest

Management Cooperative, 1982 Growing Season.

Expenses
Salary 518,000
Fringe benefits @ 25% 4,500
Transportation @ 22¢/mile
900 mi. in Mar. and Sept.-Oct. $ 198
300 mi./wk. in Apr.-Aug. = 6,750 mi. 1,485
Total transportation cost 1,683
Office expense 1,500
Telephone 1,000
Traps = Maggot: 700 @ $1.00 : 700
Pheramene: 40 @ $3.75 150
Total for traps 850
Miscellanecus 500

TOTAL PROJECTED EXPENSES

$28,033
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contract. Cooperative pesticide purchasing was a problem in that a few
growers were also members of another purchasing cooperative which performed
the same service, and they wanted this service to be either provided at
zero cost or to be voluntary. The trade—off was that the more pembers who
are purchasing chemicals, the greater the leverage in attaining discounts.
Timing of payments was a problem since the cooperative wanted to be assured
of having adequate financing for the initial year, but growers were accus—
tomed to paying for thelr services as the growing season progressed, with
the first payment in April and the last payment in Novembet. The group
finally opted for 30 percent by April 1. 1In essence, the Extension Service
had been providing a subsidy in financing the services at uo charge. The
nonbearing acreage provision was 2 problem for one or LWo growers who had
substantial nonbearing acreage and had been accustomed to not paying for
this service (but were getting advice either directly or indirectly by
inference from advice on bearing acreage -4 classic case of free-rider
activity). Eventually the group approved the mandatory inclusion of all a
grower's acreage, including nonbearing, in the contract.

At the conclusion of the meeting, growers were given 10 days to -sign
letters of intent to join the cooperative. A number of them signed
immediately. At the end of the ren—day period, the enrollied acreage was
still slightly under the goal of 1800, sc the growers on the organizing
committee contacted several growers who had not yet enrolled, and two more
signed letters of intent. This brought total membership to 20 growers and
approximately 1850 acres.

The necessary documents were filed with the Departument of Agriculture
and Markets to form a cooperative corporation. A farm adviscor has been
hired for the 1982 season.

The experience with the NYSTFPM program and the subsequent organi-
zation of the cooperative point cut scme general problems which may be
antlicipated as other groups consider organizing to provide IPM services.
These are the following:

1. Even though all of these growers had experience with IPM from having
been involved with the Extension—operated program, the decision to
enter into the agreement was not easy for many of them. All were very
supportive cf the program as it had existed, but concern about
Fxtension's commitment toc continue in a stromg supporting role was
evident. This had to be satisfied before they tock the step.

2. To make the delivery system self-supporting, fees had to be raised and
the timing of cash flows {elimination of the operating capital subsidy)
had to be tightened. It would not be fair, however, to say that the
difference in costs is the difference between the 1978 fee ($12/acre)
and the projected 1982 fee ($20/acre) since inflaticn has pushed all
costs up. Correcting the $12 per acre fee in 1978 for inflation would
imply an equivalent cost of $16 in 1982 at an eight percent annual
increase. The operating capital subsidy was worth about $1.12 per acre
annually at 15 percent interest. Another factor to be accounted for is
that growers will be agsessed on all acreage in the cooperative, while
they were assessed on only bearing acreage in the extension—operated
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program. Furthermore, in scaling this size of the delivery system
against revenue, a single advisor will have to cover almost as much

acreage as two advisors covered previcusly. This should be qualified

by noting that advizors had duties other than service~ oriented ones
under the Extension-cperated system. It is anticipated that under the
projected configuration, quality of monitoring and recommendations will
not suffer. Even under the most carefully designed mix of services
offered, advisors will tend to be overemployed during the growing
season and underemploved for the rest of the Vear.

Transaction costs to form the cooperative were rather high in terms
of the time commitment from faculty and extension personnel. The
knowledge gained by this endeavor should, however, make it easier to

assist in organizing other ETOUPS .

A pool of trained IPM consultants is not yet readily available. The
cooperative was not able o hire a trained consultant at the projected
salary of $18,000. Alternative explanations are that the salary
offered may be too low, or risks (from making incorrect recommenda-—
tions)} may be perceived as being high. There is nec insurance currently
available for consultants. The cooperative hired an inexperienced farm
advisor who will werk closely with the IPM staff at the Experiment
Station in Geneva for the 1982 season. The initial appointment was at
a lower salary and for part of the year rather than for 12 months as
was originally projected.
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STUMMARY AND CONCLUSIONS

According to the 1978 in—depth survey of tree fruit growers in Wayne
County, NY pesticide savings of $25.72 per acre {27.5 percent) were
realized through parviticipation in the farm advisor pest management programe.
Pregram costs in 1978 were 32,880 dollars and inceome was 19,000 dollars
from acreage participation fees. For similar programs to cperate om a
private basis, participation fees must exceed the costs of operating the
program. The emergence of private pest management programs depends on
- two major factors: The rate of grower adoptiom which changes according to
grower perception of benefits such as reduced risk, pesticide savings, the
opportunity for growers to allocate more time to other management councerns
and the costs of the service and the willingness of potential pest managers
to provide the service. This will depend on the size and accéssibility of
the market. A mail survey of tree fruit growers in New England, New York
and Peansylvania in 19280 indicated that forty—three percent of the growers
wished to subscribe to pest management schemes if the service were offered.
By taking into account tree fruilt density, farm size, and accessibility of
markets for private pest managers, this study estimated that potential
estimated regionsl savings from farm—advisor—type pest management schemes
paid for by subscription probably would not exceed 4 percent. These
savings would arise zs private pest management schemes were initiated in
locations of relatively high tree fruit density genevating sufficient
income to support pest managers. A typlcal pest manager would expect to
vigit orchards between 20 and 23 times per vear, charge between $12 and §20
per acre for his service and consult on about 25 farms with an average size
of 100 acres per farm. Variations from this may be possible by consulting
on creps cther than tree frult or by modifying the type of service
offered.

Extension personnel will become increasingly important as they work
directly with growers not participating in special schemes and with
chemical fieldmen, private pest management consultants and others who serve
growers. They will become essential in such areas as disseminating
information on disease and weather forecasting, informing on the
availability and the advisability of using pesticides and octher pest
control measures and educaring growers and others on advanceuents in
methods of pest management. The rapid information turmaround coupled with
the utilization of weather data in dissase prediction by models will be
facilitated through the use of centrzl computers and remote access links.
This kind of service will continue to contribute toward more efficient pest
management .

Further research and continued monitoring will be regquired as follows:

a) Continued evaluation of programs will require a flow of data on costs,
timing and rates of applications of pesticides from participamnts and
nonparticipants of programs along with costs of operating the programs.
In this way, it will be possible to continuously analyvze the sireams of
costs and benefits from the programs.

b) Factors other than pesticide savings in pest menagement programs should
be Investigated. These may include risk of crop loss and possikble
benaefits from reduced grower input inte solving pest related problems,
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thue allowing the grower to spend more time on other management
CONCErns.

¢) Cost-benefit evaluations of IPM should be carried out for other crops
and in other locations.

d) This report focused on the farm advisor or consultant—type delivery.

Alternative mechanisms nsed to he evaluated to identify optimal methods
in pest management delivery.

The recent experience of the formation of the Wayne County Pest
Management Cocperative was reviewed. Even though all of the prospective
members were participants in the current extenslon-operated program, the
organization encountered some problems. Growers wanted to be insured that
extension would continuwe in a strong supporting role before they would
commit themselves to the organization. Selecting the appropriate mix of
number of acves, services offered, and the fee schedule was challenging.
Transaction costs in organizing were high in terms of requirements for
extension personnel invelvement. Finally, a ready pool of trained I1PM
consultants is not currently available to staff delivery systems.

The unavailability of trained consultants will severely impede the
attainment of the maximum potential for IPM in tree fruit in the Northeast
unless public policies deal with the problem. We recommend that the New
York Tree Frult Pest Management Program be designated as a regicmal train-
ing center for the Northeast. Persomnel and facilities are already
available to train 4 consultants a year. The main additional funding
requirement is for salary for about eight months per trainee during the
training pericd. This would offer an inducement to interested perscns and
would allow more efficient use of currently available resources such as
perscnnel,; computer hardware and software and equipment.
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