
David M. Gsdoury 
Cornell University, New York Agricultural Experiment Station, Geneva 

Wllliam E. MacHardy 
University of New Hampshire, Durham 

Davld A. Rosenberger 
Cornell University, New York Agricultural Experiment Station, Highland 

Integration of Pesticide Application Schedules 
for Disease and Insect Control 

in Apple Orchards of the Northeastern United States 

Apple growers in the northeastern 
United States face a formidable array of 
pests. Couple this diversity of pest 
broblerns with a low tolerance for 
blemishes on top grades of fresh fruit and 
it should be no surprise that appIes are 
one of the most intensively sprayed crops 
in the United States. In the last 15 years, 
the concepts of integrated pest manege- 
ment (IPM) in apples have been widely 
discussed and promoted. Significant 
progress has been made. most notably in 
entomology in pest monitoring and  
estabiishingaction thresholds for control 
measures (generally pesticide sprays)and 
in plant pathology in adjusting application 
schedules to more accurately reflect 
exposure to iaoculum. The recently 
introduced sterol biosynthesis-inhibiting 
fungicides promise improved post- 
infection, antisporulant, and eradicant 
activity against some of the most 
important apple diseases: apple scab. 
powdery mildew, and cedar apple and 
quince rusts. 

Improvements in control programs for 
a single pest are often more impressive in 
research reports than in commercial 
orchards, however, because of our 
inability (or reluctance) to deal with the 
entire array of pests and diseases as a 
complex (as a commercial grower must 
deal with them) rather than as discrete 
units that can be manipulated without 
regard to other parts of the complex. For 
example, a disease management program 
initiated in New Hamushire in I977 
stressed the use of weather and pathogen 
monitoring and used the Mills infection 
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period table (9) to schedule postinfection 
sprays to control apple scab. This 
approach resulted in a *SO% reduction 
in the number of fungicide applications 
made to control apple scab. Grower 
enthusiasm over the reduced number of 
applications was dampened, however, by 
the frequent need to choose between the 
optimal timing of postinfection sprays 
for apple scab and the timing of a much 
needed spray for another disease or 
insect. 

Clearly, IPM control measures for 
specific disease or insect problems must 
be integrated into the overall pest control 

and orchard management program 
before commercial growers can be 
expected to adopt the strategies. To 
provide a framework to achieve this goal, 
we begin with the following objectives: 

I .  Reduce to a minimum the number of 
pesticide applications per season by 
optimizing the timing of applications to 
control the complex of economically 
important pests present at certain key 
times during the growing season. 

2. Maintain or exceed current levels of 
insect and disease control. 

3. Insofar as practical, use forecasting 
and monitoring systems to increase lead 
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Ftg. 1. FruH bud phemophase8used totlmsp~ttclQeappliwtlotw:(A) Bud break, (B) tlght 
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