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THE ECONOMIC FEASIBILITY OF TREE FRUIT INTEGRATED PEST MANAGEMENT IN THE NORTHEAST

G. B. White and Peter Thampson

ABSTRACT

A pilot tree fruit pest management program
in Wayne County, New York was evaluated. Thirty-
three bloks of fruit were matched for 26 parti-
cipants in the pilot program and for 23 nonparti-
cipants. Participants reduced pesticide costs
and total pest management costs in comparison to
nonparticipants. Factors which will affect the
adoption of Integrated Pest Management in other
locations include the attitudes of growers, farm
size, and the density of fruit production. Inte—
grated Pest Management programs are economically
feasible for several other areas of high tree
fruit density in the Northeast.

INTRODUCTION

Fruit growers in the Northeast produced
about 28 percent of the nation's deciducus fruit
in 1978, but applied about 32 percent of the
total pesticides used for these crops [Webb].
Integrated Pest Management (IPM) offers the po-
tential for reducing pesticide use without reduc—
ing fruit yield or quality. In this paper, re-
sults are reported from a research project de-
signed to assess the econamic feasibility of IPM
for tree fruit production in the Northeast.

IPM is the use of miltiple tactics in a com
patible mamner 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.]. Tactics include chemical, bio-
logical, cultural, physical, and genetic proce—
dures. IPM delivery systems are typically based

on information which substitutes for prophylactic

applications of pesticides. A pilot tree fruit

pest management program has been in operation in

Wayne County, New York since 1973. Trained farm

advisors monitor participants' orchards weekly

and advise on spray programs [Tette, et al.]. In
conducting our research, we had the following ob—
jectives:

l. To estimate costs and benefits for growers
who participated in the Wayne County IPM
program.

2. To assess the potential for grower adoption
in the Northeast.

3. To estimate regional savings if programs sim-
ilar to the Wayne County pilot project were
implemented in the Northeast.
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METHODS

For the year 1978, a test was set up to dis-
cover whether or not grower savings attributable
to participation in the farm advisor program were
significant [Thampson and White]. Data from 23
nonparticipants were collected by a part-time
technician in the 1978 growing season on the num—

bers, timing, and dosages of pesticide applica-
tions. All farms were located in Wayne County,
New York. 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, proportion of
fruit intended for the fresh and processing mar—
kets, size and spacing of trees and rootstodks
used were noted for each blok type. With this
information it was possible to match 33 partici-
pant and nonparticipant blods and thus reduce
the level of variability in pesticide use attrib-
utable to factors other than participation in the
program. Standard prices for each pesticide com-
pound from a survey of local prices were used to
calculate pesticide costs for the two groups.

To estimate the potential grawer adoption,
1,145 questionnaires were mailed to growers of
eightlstates in the Northeast in January-February
1980. There were 515 responses returned, of
which 314 were usable for questions relating to
potential adoption of an IPM farm advisor deliv-
ery system. The concept of private pest manage-
ment consultants, along with the prices charged
for those services in Wayne County, New York, in
1979 ($12 and $6 per acre for paome and stone
fruits, respectively) was presented on the ques-
tionnaire. Growers were asked that if a similar
program was offered in their vicinity, would they
be likely to participate.

It was believed that responses to this ques—
tion would set upper bounds on growers' likeli-
hood of purchasing consultant-type services. Key
factors other than grower adoption bearing on the
feasibility of consultant services include over—
all mobility costs of the consultant and number
of farm visits. These were taken into account by
incorporating high density fruit locations (Fig-
ure 1) favorable to farm advisor or pest manage—
ment consultant-type delivery and the average
size of farm into the analysis. 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. By
combining information from the survey relating to
potential grower adoption with these factors
which affect the feasibility of consultant ser—
vices, regional savings were estimated assuming

States included in the analysis are Connec—
ticut, Maine, Massachusetts, New Hampshire,
New York, Pennsylvania, Rhode Island and Ver-
mont.



-FIGURE |. LOCATIONS OF HIGH TREE FRUIT DENSITY IN THE NORTHEASTERN
UNITED STATES AND THE ASSOCIATED TREE FRUIT ACREAGES.
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the adoption of delivery services similar to the
Wayne County pilot project.

RESULTS

Savings to Growers

Results from the paired blodk comparisons
are presented in Table 1. Total spray material
costs for participants were $67.67 per acre com
pared with $93.39 per acre for nonparticipants.
Total spray material costs for participants
ranged from $29 to $96 whereas for nonpartici-
pants costs ranged from $46 to $248. The average
costs of nonparticipants exceeded those of parti-
cipants by $26 per acre. Spray material costs
were subdivided into insecticide, miticide, and
fungicide categories. The detailed analysis was
reported by Thompson and White.

Tests of equal variance and equal means were
made using an F-test and a separate variance es-
timate t-test. In each of the pesticide groups
and for the aggregated total spray material
costs, mean spray costs of nonparticipants ex-
ceeded those of participants. The formal tests
indicated that in all cases, the hypotheses of
equal means in the two groups were rejected at
the five percent level, and the one-sided alter-
natives were accepted. Thus, superior pest man-
agement monitoring and information was substitut-
ing for the use of pesticides in crop protection.
The estimated variances of spray material costs
per acre of the nonparticipant exceeded those of
the participant in all cases. This was not unex-
pected given the diversity of pest management ca-—
pabilities and sources of information open to the
nonparticipants whereas participants relied com-
pletely on the services of the farm advisor to
aid in pest management decision making.

Savings were greatest for insecticides where
participants had a $12 per acre advantage over
nonparticipants. This was expected because in-
sects are visible to the naked eye and can be
readily inspected and counted before damage oc-
curs. On the other hand, diseases are not usual-
ly visible until some time after infestation (and
damage). This increases the necessity for pre-
ventive sprays for fungicides; hence a smaller
savings ($9) in materials was realized for parti-
cipants.

Total savings attributable to participation
for the 22 blocks intended primarily for process-—
ing were $29 per acre. Savings on the 11 blodks
intended for fresh fruit were only $19 per acre.
With higher cosmetic standards for fresh fruit
production, farm advisors and growers apparently
take less risk than with processing fruit.

A fruit harvest quality test was conducted
for 26 participant blodks and 31 nonparticipant
bloks. Yield estimates were collected for 16 of
participating growers' blodks and for 13 of the
nonparticipating growers' blocks. No differences
were observed either for fruit quality or yield;
apparently the pilot programwas successful in
its objective to reduce pesticide costs while
maintaining the quality and quantity of fruit
produced. Further confidence could be attached
to these results since similar results had been
obtained in informal tests in 1976 and 1977
[Tette et al.].
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Data regarding the total number of spray ap-—
plications were also collected. Fungicides and
insecticides are often mixed together in the
spray tark. It was found that participants aver-
aged 9.3 applications per acre while nonpartici-
pants averaged 10.4 applications per acre. Thus,
participants realized a net savings in reduced
labor and equipment charges. Using partial bud-
geting, net overall benefit to participants was
estimated in Table 2. Participants had a net
savings of $16 per acre when participation costs
and reduced pesticide costs were taken into ac—
count with no reduction in yield or fruit quali-
ty. It is believed that this was an understate-—
ment of net benefits since there was some infor-
mation transfer from IPM growers to nonpartici-—
pating - grovers and chemical fieldmen who make
recommendations to other growers.

Potential Grower Adoption

Of the 314 responses which were useable to
estimate potential grower adoption, 94 growers
indicated that they wished to participate in an
IPM program. Forty-one growers indicated that
they already did participate in a consultant type
program. Thus, 135 growers, or 43 percent of the
sample, were characterized as likely participants
if a consultant type program were available. The
remainder of the growers were equally divided be-
tween a NO response (28 percent) and DON'T KNOW
(29 percent). Within the various high density
fruit areas shown in Figure 1, YES responses
ranged from 21 percent in Erie County, Pennsyl-
vania, to 60 percent in Addison County, Vermont.
The relatively low interest indicated in Erie,
Pennsylvania is explicable by the lack of impor-
tance of tree fruit in that area where the impor-
tant crop is grapes. The interest expressed by
Vermont growers was not significant given the
small sample size.

Potential Regional Savings

Fram this study it has been shown that farm
advisors reduce pesticide use by $25.72 per acre
(Table 1) representing a savings of 27.5 percent.
For the purposes of exploratory calculations on
pesticide savings in the northeastern U,S., as-—
sumptions are listed as follows:

a) Pesticide savings on stone fruits are equi-
valent to half the savings of pome fruits. A&l
calculations are made in pome acre equivalents.

b) Fully trained private pest managers either
as consultants paid by subscription or employed
by grower cooperatives can produce similar sav-
ings to those attained by farm advisors in the
Wayne County pilot program in 1978.

c) There is a supply of fully trained pest man-
agers ready and able to provide a service at $12

acre for pome fruits and $6 for stone fruits
(1978 dollars).

Currently, out of the 140,800 paome acre
equivalents in the northeastern U.S., about 4,000
pame acre equivalents fall under tree fruit pest
management schemes. These include the farm ad-
visor program of Wayne County, New York, and

Z In conmputing pome acre equivalents, an acre of
apples and pears each received a weight of 1.0
and an acre of cherries and peaches each re-
ceived a weight of .5.



Table 1. Survey Results (1978):

Tests of DI fferences Between Means and Varlances of Spray

Material Costs = All Blocks.

Separate Varlance Estimate

No. of Costs per Acre 2 Tall 1 Taill
Blocks Mean Variance Range F=Value Probabil ity t-Value defe Probabil ity
SSsasss . dollans=s=scss e
Total Spray Materials
Participants 33 67.67 232.87 29-96
6.24 0.000 -3.60 42.00 .
Nonparticipants 33 93.39 1452.47 46-248 R=000
Total Spray Material
and Particlipation Fee*
Participants 33 79.67 282.87 42-108
6.24 . =1, . .
Nonparticipants 33 93.39 1452.47 46-248 p-000 ko2 2200 osoe!
Insecticlides
Particlipants 33 20.45 49.29 9-45 4.97 0.000 s i olone
Nonparticipants 33 32.84 244.97 12-75 : g : & >
Miticides
Participants 33 9.87 36.93 0-23
2.80 0.003 -1.88 52.28 .
Nonparticipants 33 13.74 103.35 0-54 08222
Fungicides
Participants 33 37.36 101.24 18-60
3.37 0.001 -2.58 49.43 0.0
Nonparticipants 33 46.18 341.66 17-119 06
* Particlpation fee Is $12 per acre.
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Table 2.

Total Per Acre Pest Management Costs, 33 IPM Participant Blodks

and 33 Nonparticipant Blocks, Wayne County, New York, 1978.

Participants Nonparticipants
Participation fee $12.00 $ 0.00
Spray material costs 67.67 93.39
Machinery and labor costs for
pesticide applications* 16.31 18.27
Total costs $95.98 $111.66

* Based on labor costs of $4.00 per hour, variable tractor costs of $4.00

per hour,

and variable sprayer costs of $2.50 per hour, for a total

variable cost ?f sprayer operation of $10.50 per hour. The application
rate assumed is six acres per hour; thus a single application costs

$1.75 per acre.

private consultant programs in Pennsylvania. With
a 27.5 percent reduction in pesticide use on the
4,000 pome acre equivalents, the total regional
savings would amount to less than one percent.

Table 3 presents the number of acres under
pest management schemes outlined under alterna-
tive scenarios. The locations 1listed in the
first column correspond to those in Figure 1.
Acreages are expressed in thousand pome acre
equivalents. "Other locations" refer to the
acreages of tree fruit outside Wayne County, New
York, and other locations of high tree fruit den-
sity. Consequently, 84 percent of the region's
tree fruit falls into the high tree fruit density
locations. Total pesticide costs under the var-—
ious alternatives were estimated using mean spray
costs per pare acre equivalent of $67.67 for pest
management participants. The costs are in 1978
dollars and are drawn from Table 1.
Scenario A

It is assumed that tree fruit pest managers
would not service fruit outside the locations of
high tree fruit density. The survey by mail in-
dicated that 43 percent of the growers would par-
ticipate in a program paid for by subscription.
In the column labelled scenario A on Table 3, 43
percent of the pame acre equivalents for each lo-
cation is presented. A 27.5 percent reduction in
pesticide use for the 50.9 pame acre equivalents
results in regional savings of 9.9 percent.
Scenario B

Scenario A does not take into account the
discrete nature of a pest management unit. A
pest management consultant could maintain a rea-
sonable level of service and generate sufficient
income on between 2,000 and 3,000 acres of tree
fruit. Consequently, if the locations listed in
Scenario A with less than 2,000 pare acre equiva-
lents are rejected, the locations with sufficient
acreage to support a pest manager were as fol-
lows: Wayne County, New York; A; C; F; I; and L.
Assuming a 27.5 percent reduction in pesticide
use on these acres of tree fruit, regional sav-
ings would be 8.6 percent.
Scenario C

Consultation costs per acre increase as
average farm size decreases. A typical pest man-
ager should be able to handle 20 to 30 accounts;
consequently farm size would average around 100

43

acres. Distributions of farm size and in many
cases average farm sizes were not available for
the various locations. As a proxy to farm size,
the average apple acreage is given for each loca—
tion in Table 3. K

In New York State, apples represent more
than 80 percent of the state's tree fruit; thus
apples serve as a relatively accurate proxy for
farm size. In Pennsylvania, apples represent
just under 70 percent of the state's tree fruit
acreage; therefore, the proxy of apple acreage
tends to underestimate average farm size. Loca-
tion D (Erie County, Pennsylvania) is the state's
leading grape producer. The average apple acre-
age is probably not a useful indicator of farm
size given the relative importance of the grape
crop. In New England, farm nurbers were not
available by county; consequently average farm
size (acres of apples per farm) has been calcu-
lated by state.

Without information on the size distribution
it was difficult to assess the number of farms
over a given critical size that would constitute
a pest management program. However, it was pos—
sible to introduce the factor of farm size into
the array of variables affecting pest management
possibilities on tree fruit in the region. For
example, Location B (Clinton County, New York)
contains a relatively small number of large
farms. If the grower adoption rate were higher
than indicated in the survey, this location would
be ideal for the employment of a pest manager.
Specifically, with the relatively small number of
grovers concerned, it would appear that some mea-—
sure of grower cooperation would be possible in
the hiring of a pest manager. Both Locations C
and F contain relatively large farms and suffi-
cient tree fruit acreage to support pest mana-—
gers. The latter location is already the home of
two consultants. Wayne County, New York, proba-
bly contains the highest density of tree fruit in
the region; however, the location rarks fourth in
terms of farm size. Location A would appear to
contain sufficient tree fruit acreage but unfa-
vorable 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
fruit density, the discrete nature of a pest man-



Table 3. Pesticlide Savings from Pest Management:

Al ternative Scenarios,

Thousand Alternative Scenarios
Locatlons of High Acres of Apples Pome Acre
Tree Frult Density Per Farm (equive.) A B C
- =th. pome acre equiv.- -

New York

Wayne Co. 58 22.7 9.76 9.76 2.5

A. Nlagara, Orleans, Monroe 47 19.8 8.51 B8.51 2.5

B. Clinton 183 2.7 1.16 0 1.5

C. Ulster, Columbla, Orange, Dutchess 76 22.4 9.63 9.63 5.0
Pennsy lvania

D. Erle 12 1.1 «47 0 0.5

E. Juniata, Snyder 44 1.3 <57 0

5.0

F. Franklin, Adams, York, Cumber!|and 76 25.9 11.14 11.14

G. Berks, Lehigh, Northampton 53 4.1 1.76 0 0
Connecticut & Rhode |sland

H. Hartford, Middlesex, New Haven 21 1.9 «82 0 0
Massachusetts

|« Franklin, Hampshlre, Hampden,

Worcester, Middlesex 30 5.1 2.19 2.19 0

Vermont

J. Addison 53 2.0 .86 0 1.5
New Hampshire

K. Merrimack, Hil|sborough, Rockingham 48 3.4 1.46 0 0
Maine

L. Oxford, Franklin, Kennebec,

Androscoggin, Cumber!and, York 38 6.0 2.58 2.58 0
Other Locatlions 22.4 0 0 0
Total 140.8 50.9 43.81 18.5
Pesticide Use ($) 13.15M 11.84M 12.02M 12.67M
Savings (% of Reglonal Total) 0 9.9 8.6 3.7
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agement unit and farm size) plus some factors
unique to each location it is possible to specu-
late on acreages under pest management as fol-
lows:

Wayne County, New York: Continuation of the farm
advisor program — 2,500 pome acre equivalents.
Niagara, Orleans, Monroe Counties, New York: One
private consultant or cooperative pest manager -
2,500 pame acre equivalents.

Clinton County, New York: Grower cooperative em—
ploying a pest manager - 1,500 pome acre equiva-
lents.

Ulster, Orange, Dutchess Counties, New York: Two
full-time pest managers - 5,000 pame acre equiva-
lents.

Erie County, Pennsylvania: Some tree fruit acre-
age brought into an existing grape pest manage-—
ment program — 500 pame acre equivalents.
Juniata, Snyder, Frarklin, Adams, York, and Cum-—
berland Counties, Pennsylvania: Two full-time
pest managers - 5,000 pare acre equivalents.
Addison County, Vermont: Grower cooperative em-
ploying a pest manager - 1,500 pame acre equiva-
lents.

We feel that these results, or Scenario C,
are a realistic assessment of the potential for
IPM programs in the Northeast. This analysis was
based on certain assumptions which were made ex-
plicit. 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 manage-
ment. However, it is possible that in the future
more growers will turn to IPM for partial solu-
tions to the problems of pest resistance to pes-—
ticides, secondary pest outbresk, target pest re-
surgence, rising cost of chemicals, demands for
the grower to concentrate on cother management
problems, and regulation which may result in a
reduced supply of chemicals with which to combat
pest problems.

Already these problems have changed farmer
attitudes away from preprogrammed spray schedules
and toward more careful selection of active in-
gredients, timing, and rate of application of
pesticides. These factors, along with a possible
improvement in the efficiency and effectiveness
of same chemicals has resulted in substantial re-
ductions in pesticide use on tree fruit in recent
years [von Ruker, et al.]. Christensen and Pro-
kopy also reported on a technique (alternate mid-
dle spray) which greatly reduced pesticide costs
as well as energy costs.

CONCLUDING OBSERVATIONS

We have demonstrated that savings of about
$26 per acre (27.5 percent) were realized throuc_;h
participation in the farm advisor program in
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Wayne County, New York. By considering potential
grower adoption, tree density, the discrete na-
ture of a pest management unit, farm size, and
other qualitative factors, regional savings of
about four percent of total pesticide use (.5
million dollars) were estimated to be potentially
obtainable.

The assumption was made that a supply of
fully trained private pest management advisors is
readily available. In reality, the availability
of trained personnel is a serious impediment to
expansion of IPM efforts. If IPM is to be made
readily available to large numbers of growers in
the Northeast, public policies and funding should
be directed toward organizing and financing re-—
gional training efforts.
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