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SUMMARY: A large number of studies were conducted to determine the effect on the behavior of male and female
codling moths of treating apple orchards with sex pheromones for mating disruption. We demonstrated the importance
of placing dispensers high in the canopy to increase mating disruption. We looked at the role of habituation as a
mechanism of how mating disruption works both in laboratory and field tests. Habituation occurred when males were
exposed to high levels of pheromone, but these levels do not exist in the field except for adjacent to dispensers and
habituation does not appear to be an important mechanism of mating disruption of codling moth. Laboratory studies
demonstrated that exposure to pheromones caused female codling moths to call more frequently. No effect of
pheromone exposure on oviposition was demonstrated. Dr. Roland Milii brought his portable electroantennagram
device and we measured the pheromone concentration in orchards treated with two pheromone products. Lower levels
of pheromone were found along the edges of orchards and little difference was found between the two products. A new
passive monitoring tool was developed for assessing female mating status and moth movement patterns. We showed
that males move towards pheromone-treated orchardsand female movement was not affected. We found that the
distribution of male moths in the canopy was shifted towards the dispenser placement, but female’s distribution was
unaffected. We demonstrated that a large proportion of female moths are mated in orchards with high population .
pressure. We demonstrated the potential for a delay in mating and demonstrated the potential impact of this on the
population dynamics of codling moth. We found that egg predation is higher in mating disrupted-orcahrds, and is
reduced in orchards treated with both pheromones and supplemental insecticides. We developed a predictive model for
the emission rates of the ISOMATE-C and the ISOMATE C+ dispensers. We worked with Drs. Max Suckling and
Gerhard Karg to measure the average pheromone concentration in the orchard to validate 2 model that will relate
orchard canopy and dispenser release rate with atmospheric concentration.

Publications:

Knight, A. L., M. Weiss, and T. J. Weissling. 19%4. Diurnal patterns of adult activity of four orchard pests measured by
timing trap and actograph. J. Agri. Entomol. 11: 125-136.

Knight, A. L. 1994, Insect pest and natural enemy populations in paired organic and conventional apple orchards in the
Yakima Valley, Washington. J. Entomol. Br. Col. Soc, 91: 27-36.

Knight, A. L. 1995a. The impact of codling moth (Lepidoptera: Tortricidae)} mating disruption on apple pest
management in Yakima Valley, Washington. J. Entomol. Soc, Brit. Columbia 32: 29-38,

Knight, A. L. 1995b. Evaluating pherormone emission rate and blend in disrupting sexual communication of codling
moth, Cydia pomonella (Lepidoptera: Tortricidae). Environ. Entomol. 24: 1396-1403.

Knight, A. L. 1995¢c. What do we know about the use of sex pheromones. Good Fruit Grower 46(13): 37-54.

Knight, A. L., J. F. Howell, L. M. McDonough & M. Weiss. 1995. Mating disruption of codling moth, Cydia
pomonella (Lepidoptera: Tortricidae) with polyethylene tube dispensers: determining emission rates and the
distribution of fruit injuries. J. Agric. Entomol. 12: 83-100.

Knight, A. L. 1996. Delay of mating of codling moth in pheromone disrupted orchards. Technology Transfer in Mating
Disruption. IOBC Bulletin Vol. 20: 203-206.

Knight, A. L. 1996. Why So Many Mated Female Codling Moths in Disrupted Orchards? Proc. WA Hort Assoc. 92:
213.

140



Knight, A. L., I. E. Tumer, and B. Brachula. 1997, Predation of codling moth (Lepidoptera: Tortricidae) eggs in mating
disruption and conventional orchards in Washington. J. Entomol, Soc. Brit. Columbia. In press.

Knight, A. L. And T. J. Weissling. 1998, Behavior-modifying chemicals in management of arthropod pests. Handbook
of Pest Management, Marcel Dekker Publ. In press.

Weissling, T. J. and A. L. Knight. 1994, A passive trap for monitoring codling moth flight activity. J. Econ. Entomoi.
87: 103-107.

Weissling, T. J. and A. L. Knight. 1995. Vertical distribution of codling moth adults in pheromone-treated and untreated
plots. Entomol. Exp. et Appl. 77: 271-275.

Weissling, T. J. and A. L. Knight. 1996. Oviposition and calling behavior of codiing moth (Lepidoptera: Tortricidae) in
the presence of pheromone. Ann. Entomol. Soc. Am. 89 142.147.

Williamson, E. R., R. I. Folwell, F. Howell, and A. Knight. 1996. Economics of mating disruption of codling moth in
Washington apple orchards. Crop Protection 15: 473477,

141



