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Three sites were selectedto examinethe potential for mating disruption as a controlfor
leafrollers in Washington. All test locations were in non-bearing apple orchards that were

part oflarger commercial apple production operations. Test orchards ranged in size from 8
to 10 acres with treated areas being 5 acres in all cases. Table 1 summarizes the
characteristics, pre-treatment leafroller densities, andapplication information for all test
sites.

Table 1. Characteristics, pre-treatment leafroller densities, and pheromone application
information for leafrollermating disruption sites during 1990.
Trees/
Apple
Tree larval density
Dispensers Application
Orchard
acre
varieties Age (larvae/minute)
per acre
date
treated untreated

Broetje

581

Gala
Red Del.

2

0.13

0.13

400

May 10

Fuji

Birchmont

369

Red Del.

1

ND

ND

400

May 18

Ketchie

242

Red Del.

2

1.67

0.30

400

May 17

Pheromone dispensers wereof the "spaghetti" type provided by Biocontrol LTD (Shinetsu) and contained approximately 180mg of Z:l 1-14 Ac. This chemical makes up a major
component of the pheromones of several important leafroller pests of tree fruit crops in the
western U.S. While the dominant leafroller pest of apple in Washington is the pandemis
leafroller (PL), Pandemis pyrusana Kearfott, it is anticipated that control of at least four
species using mating disruption is possible. In addition to the pandemis leafroller, these
include the oblique-banded leafroller (OBLR), Choristoneura rosaceana; fruit tree leafroller
(FTLR), Archips argyropilus; and the European leafroller (AROS), Archips rosanus.

Pheromone trap catch: Pheromone traps (1C type from Trece Inc., Salinas, CA)
wereplacedin the middle of the pheromone treated region of each test orchard and in the
middle of the portion of the orchard left untreated. No PL moths were trapped in the
pheromone treated areaat theBirchmont orchard site while an average total of 706 moths
were captured in the traps located in the untreated region of the testorchard and two other
orchards adjacent to the testorchard. PL moths were captured in trapsplaced in the
pheromone treated area at theBroetje orchard on August 9 only. In the Ketchie orchard no
moths werecaptured in thepheromone treated area until late August when on three
consecutive sample dates 3 moths were found.

Bait-pan trap catch: Bait-pans were made from a 1 gallon plastic paint pail hung
from a postmade of plastic irrigation pipeandcovered with a pheromone trap top to keep
outprecipitation (Fig. 5). The pailwas filled with 1 to 2 inches of a fermented molasses
lure (10 parts water, 1 part molasses, 1/2oz yeastper gallon of water) and a wire screen
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top was placed over the pail to prevent birdpredation of trapped moths. More moths were

captured in the untreated areas of the Birchmont and Ketchie orchards compared to the
pheromone treated areas. Most of these moths were PL. The overall sexratiowas 59:41,
femalermale.

Larval densities: Sampling for leafroller larvae of the summer generation was

conducted in all test sitesin late July and early August whenmost were in the 4th and 5th
instars but beforevery many pupae were present. Larval densities at this time were the

result ofmating and egg laying activities ofmoths that were active from late May through
mid-July and as such was considered tobe the best direct measure ofthe success ofmating

disruption on leafrollers.
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Figure 1. Density of leafroller larvae in pheromone treated and untreated
areas of three orchards in Washington.

Figure 1 shows the average larval densities in pheromone treated and untreated plots at each
mating disruption site. At all sites PL larval densities were lower in the mating disruption

plots.

Dispenser release rate: The release of pheromone from dispensers was followed

by weighing 20 at weeklyintervals throughout the season. All dispensers were numbered
(with a tag) and weighed before placement in the field. Ten dispensers wereplacedin an
orchard at the TFREC in Wenatchee so that they were exposed to similar conditions as
dispensers in the matingdisruption trials. An additional 10 dispensers were placedin a
weather shelter at the same location.

Figure 2 shows the calculated average release rate in mg/ha/h basedon dispenser weight

loss. In the early and late portion of the season release rates were lower than during the
middle of the season. The period from 7 to 28 days following application coincides with
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the majorflight periodof the overwintered generation, and the period 84 to 105days after
application coincides with the major flight period of the summer generation of PL and
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Figure 2. Calculated average release rate (mg/ha/h) of Biocontrol pheromone
dispensers over a week period following application. Grey bars represent release
rates from dispensers placed in weather shelters and the cross-hatched bars
represent release rates from dispensers placed in the orchard.
OBLR. At these two critical times pheromone release rates were some of the lowest for the
entire year. In Switzerland where research on the mating disruption of Tortricid moths in
apple has been underwayfor several years a minimalrelease rate of 30-35 mg/ha/h is
required before successful mating disruption is expected in isolated orchards with low
population pressure. Best mating disruptionresults have occurred when the release rate
was 60 mg/ha/h or greater.

Disruption area trial: An experiment was conducted in an attempt to determine the

size of the treated area required to completely inhibit capture of moths in pheromone traps.
Previous experience indicated that a dispenser density of 400 per acre inhibited moth
capture when 5 acres were treated. Using this dispenser density, pheromone treatment in
different sized areas; 0.125,0.25 and 0.4 acres, were compared for inhibition of moth

capture in a pheromone trap. Therewas littledifference between moth capture in the 0.125
and 0.25 acre disruption plots, but moth capture in the 0.4 acre plot averaged 12% of that
in the check plot.
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