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Pheromones are an important tool for use in various IPM practices. Insect sex pheromones have been discovered and synthesized for many common insect pests. This presentation will focus on what pheromones are, and how they work, and include a brief list of commercial sources for pheromone products. Traps, insect phenology models are discussed, along with progress on mating disruption of Oriental beetle in blueberries.
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Semiochemicals are chemicals that influence interactions between organisms. They are divided into ‘allelochemicals’, which mediate interspecific behavior, and ‘pheromones’, which mediate intraspecific behavior. Pheromones can be either ‘releasers’ or ‘primers’. The former initiate an immediate behavioral change, such as alarm, sexual or aggregation behavior, while primers can initiate changes in sexual or physiological development. Common pheromone groups include alcohols, aldehydes, amines, carboxylic acids, esters, and keytones, such as that from the Oriental beetle. Female insects have rather simple antennae compared to most males – well illustrated with many moths. Pheromone molecules are emitted by a virgin female and picked up by sensory organs in the male’s antennae (fig 1). The ‘odor’ is often carried by air currents and ‘sensed’ by the male as it flies through the plume. The ‘on/off’ signal the male receives enables it to find the point source/female for mating. 

Traps and monitoring: Various sex pheromone traps include wing, delta and unitraps. Traps are baited with an emitter containing the pheromone and usually monitored 1-2 times per week to track male flight, population density, or the first sustained flight or biofix point. Degree day based models often need a biofix point at which to start degree day accumulations, so that developmental stages and spray timing can be predicted. Sex pheromones and traps are available from the following sources, although the list may not be complete. 

Distributors, Dealers, Manufacturers

Phero Tech, Inc.,  7272 Progress Way, Delta, B.C. Canada V4G 1E9


800-665-0076, www.pherotech.com
Scentry Biologicals, Inc.,  610 Central Ave., Billings, MT  59102


800-735-5323, www.scentry.com
Suterra, LLC.,  213 Southwest Columbia St., Bend, OR  97702


866-326-6737, www.suterra.com
Trece, Inc.,  7569 Highway 28 West, P.O. Box 129, Adair, OK  74330


866-785-1313,  www.trece.com
Great Lakes IPM, 10220 Church Rd. NE, Vestaburg, MI  48891


800-235-0285, www.greatlakesipm.com
IPM Tech. Inc., 4134 N. Vancouver Ave., #105, Portland, OR  97217


888-476-8727, www.ipmtech.com
Gempler’s, P.O. Box 270, Mt. Horeb, WI  53572


800-382-8473, www.gemplers.com 

AgBio, Inc., 9915 Raleigh St., Westminster, CO  80031


877-268-2020, www.agbio-inc.com
The practice of mating disruption replaces a single point source used for monitoring, with broadcast or blanket placement of pheromone throughout a field. The broad scale emission of pheromone masks over a female point source, habituates the males, or otherwise delays or prevents mating, thereby preventing the damaging stage (immatures) of many insect pests.

Mating Disruption of Oriental Beetle:  In 2002-2003 Dr. Sridhar Polavarapu demonstrated that Oriental beetle mating could be prevented by mating disruption practices. In subsequent years we are trying to reduce pheromone rates in order to make the practice affordable for growers and cost competitive with insecticides.

In 2005 plots were 1 ha each (2.47 ac), with 4 treatments of 1) Low -  .1g ai/dispenser with 20 dispensers per acre (2g ai/acre), 2) Medium -  .1g ai/dispenser with 40 dispensers per acre (4g ai/acre), 3) High - .5g ai/dispenser with 20 dispensers per acre (10g ai/acre), and 4) untreated control. Plots were replicated 3 times in a randomized complete block design, including untreated buffer rows of at least 200’ between treatments, and 500’between blocks. Dispensers were attached to an outside blueberry cane, within the row orientation, with a wire twist tie, about 20 cm above the soil surface. The adult flight was monitored with Japanese beetle can traps (Great Lakes IPM, Vestaburg, MI), baited with 300μg of (Z)-7-tetradecon-2-one lures, placed 3 traps per plot to monitor trap shutdown. Traps were placed on wire hangers so the bottom of the can was just off ground level. Traps were placed in plots on 6/6 with pre-treatment counts taken on 6/13 and 6/16. Pheromone dispensers were placed in plots on 6/16 just after traps were monitored. Traps were monitored once per week until 8/25, and lures were changed on 7/15. Trap shutdown is the first measure of successful mating disruption, since it mimics the failure of males finding unmated females. Traps placed in a mating disrupted area should catch no to very low levels of male insects. The 2005 data (Figure 2) indicates that all treatments were equally effective in maintaining trap shutdown.
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Virgin females were also used to test treatment effectiveness. Mating estimates replace data that could be gathered by the destructive sampling of commercial bushes for presence of larvae. From a lab culture, fresh virgin females were separated from males. Two to three virgin females were placed in each of  4-5 cage-pots, located near the center of each plot, and were retrieved after 1-3 days. Cages were placed on July 6, 12, 19, and 22. After retrieval, data was taken for: the number of females and males recovered per cage. Individual females were placed in 1oz plastic cups with moist soil and checked for eggs once per week for 3 weeks. Resulting eggs (usually after 7-10 days) were incubated at 25oC and checked biweekly for development and hatching for up to 3 weeks. When adults died, they were held 10 oC. All females in cages without males were dissected for the presence of eggs, and eggs incubated as above. Females with males that had not laid eggs were also dissected, and any eggs removed as above. For any egg cluster in which at least 1 egg hatched, the cluster was classified “viable” resulting from a fertilized female. For all practical purposes, males were recovered only from control cages. Practically all fertile eggs resulted from females found with males in cages (mated females) in the controls. One male was found in a treatment cage (medium rate) on the 2nd deployment. Eggs dissected from 1 female in a low treatment cage (no males) did hatch, inferring that there was a male that probably escaped. Data indicates that all treatments were equally effective in shutting down pheromone communication.
Figure 1. Male silk moth antennae and sensory organs. (From Howse et. al., 1998)





Figure 2. 2005 Seasonal trap capture of Oriental beetle adult males.					
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