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Codling moth resistance in pear orchards in California.
A bioassay developed by Riedl et al. (1985) to measure resistance in the

field was used in California. In order to avoid the time and cost of rearing the
moths in the laboratory, male moths are collected in the field with pheromone

traps. Excess adhesive is removed from the trap bottoms before placing them in
the orchard, thus only leaving a thin, sticky coat. Traps are placed in the
evenings and are brought to the lab early in the morning. The moths collected in
the field were treated with insecticide while still attached to the bottoms of the

traps. Serial dilutions were prepared using technical azinphosmethyl (Guthion)
dissolved in acetone and applied to the thoracic dorsum of each moth with a
repetitive syringe. The treated moths were placed in rearing chambers, and
mortality was assessed 48 hrs after treatment. The data was analyzed by probit
analysis using Polo computer program (Russell et al., 1981). In 1987 no
resistance was detected in two sites in Watsonville and one site in Brentwood.

There was no significant difference between the flights in these locations.
A LC75 based on the data of Barnes and Moffit (1963) was used to survey
6 orchards and 5 counties in 1988. Using this diagnostic dose no resistance
was detected. In 1989 resistance in codling moth was discovered within a single
site in the delta region of Sacramento in California.
Using the topical adult bioassay technique, the resistant population
located in the delta was ca. 6.2 times more resistant than two populations tested
in Watsonville and the population tested in Brentwood.
To develop a more rapid and easy bioassay that may be used in the field,
we developed a technique wherein the insecticide was incorporated into the
sticky medium. Serial dilutions of technical insecticide in spectral grade acetone
were prepared. A known quantity of pesticide was then incorporated into a
known volume of the adhesive. This mixture was then spread over a fixed area
on a clean trap bottom leaving a thin sticky coat. The traps were deployed in the
field in the evening and were collected early in the morning. Moths in the traps

were maintained in a room at 70°C for 24 hours. Mortality was assessed at 24
hours. The data was analyzed by probit analysis using the computer program
POLO. The influence of moth sex and age on mortality within the medium
incorporation bioassay was determined. Females were not significantly different
in susceptibility than males. Moths 6-8 days old were more susceptible than
moths 3-5 and 0-2 days old, whereas no significant difference was detected
between the latter two groups. This bioassay was used to compare the resistant

population from the delta region of Sacramento and the susceptible population
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in Brentwood. The delta population showed a 7.3X increase in resistance, thus
confirming adult resistance.
Larvae were collected from the delta and Brentwood sites and colonies

were established in the lab. Residual bioassays on pears were performed with
neonate larvae from each colony. Pears were sprayed using an aerosol

sprayer while rotating the pear on a motorized turntable. Five concentrations of

formulated Guthion 35 WP and wetting agent (Triton) in water plus a control.

were evaluated. A plastic cell 2.5 cm in diameter and 1 cm tall was attached to
each pear with paraffin. A larva was placed in each cell, and the cell was closed

with gauze. A test was performed for fumigation effects by comparing open cells
vs cells with gauze. There was no significant fumigation effect (P < 0.05).
Mortality was assessed after 24 hours. The data was analyzed as above. The
larvae population of the delta was 4.6 times more resistant than the population of
Brentwood. Guthion 35WP applied at a rate of 0.75 lb Al/acre gave 72%
mortality of the resistant colony compared to 100 % mortality of the susceptible
colony. The highest registered rate of Guthion 35WP at 1.5 lb Al/acre only killed
93% of the resistant colony.

Using three different bioassay techniques, the population of codling moth
in the delta region consistently exhibited significantly higher levels of resistance
to Guthion. Both adult and larval instars showed higher levels of resistance
compared to the susceptible population. Resistance to Guthion appears to be
involved in the failure to achieve satisfactory control at this site.

Pesticide mentioned in the research report:
Common name: Azinphos-methyl
Trade Name: Guthion
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