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Insect Chemical Ecology examines the role of chemical signals that mediate the interactions between plants,

animals, and their environment, as well as the evolutionary and behavioral consequences of these interactions.
organic chemists, biochemists, ecologists, entomologists, behavioral scientists, insect geneticists and
physiologists work in collaboration to unravel the complexity of chemical communication that occurs in nature.
Chemical communication involves the production and release of specific chemicals called semiochemicals by the
emitter, and the detection and olfactory processing of these signals leading to appropriate behavioral responses
in the receiver. In most insect species, chemical attraction is the major means of sexual recruitment, with females
in most (but not all) cases being the emitter and males being the receivers. In this case, these female-produced
semiochemicals are referred to as sex pheromones. Semiochemicals (pheromones, kairomones, allomones, etc.)
are invaluable tools in integrated pest management (IPM) programs. They may be used to either monitor
populations, thus assisting in treatment timing, or to reduce populations by mass trapping, lure-and-kill, mating
disruption or push-pull strategies. Bioassay-based chemical ecology approaches generally lead to the full
characterization of pheromone systems. There are a number of techniques that can be applied for the
identification of pheromones and other semiochemicals. Initially, the pheromone has to be extracted. When a
pheromone gland is known, the semiochemicals may be extracted by excising the gland and washing with organic
solvents. Alternatively, airborne volatile compounds may be collected from the whole insect placed in an “aeration”
chamber (like this). Typically, these crude extracts are fractionated, with the activity being monitored by a
bioassay. This can be done in the laboratory using wind tunnels or Y-tube olfactometers. A short-cut bioassay is
the hyphenated technique with a gas chromatography linked to an electroantennographic detector (GC-EAD).
Basically, this is a biosensor in which an insect antenna is the sensing element. The chemical constituents of a
crude extract or active fractions are separated by a capillary column in the GC, with the eluted peaks passing
through the antennae connected to the biodetector (EAD). Data generated by gas chromatography-mass
spectrometry, infrared spectroscopy, chemical derivatization, nuclear magnetic resonance (NMR) and other
techniques lead to a proposed chemical structure. The structure is confirmed by organic synthesis and comparison
to the natural product. Activity is confirmed by indoor bioassays and field tests. Once synthetic attractants are
available, they can then be formulated and applied for monitoring and/or controlling populations.
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