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Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

ACP antennae respond to degradation products of citrus odors

Proposal Title

Determination of attractive host plant volatiles and sex pheromones of the Asian citrus psyllid using
electroantennograms and coupled gas chromatograph-electroantennographic detection.

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

9/30/14 Citrus Research and Development Foundation Vector Management

REPORT UPDATE (500 words; summarize your accomplishments )

This project terminated 30 August, 2014 and this constitutes the final report for this project. During the course of the
project, we developed reliable, replicable and efficient methods for recording from the antennae of live, whole Asian citrus
psyllids using a specially-designed microscope stage, an immobilization technique to secure individual psyllids,
micromanipulators to place glass capillary electrodes and a Faraday cage to eliminate noise. The use of live whole psyllids
is superior to using detached antennae or antennae-head preparations because the intact psyllid remains alive for long
periods, sometimes exceeding 24 h and therefore allows for extended use in GC-EAD and EAG studies, and the signal
does not degrade over time as commonly occurs in antennae-only preparations as the antenna dies. We then proceeded
to characterize the volatile profiles of Citrus and Poncirus genotypes and to test the major and minor organic volatile
compounds produced by each. Very few compounds elicited antennal responses. By far, the largest and only consistent
antennal responses were obtained from degradation products of E-B-ocimene and citral, namely formic and acetic acids.
This serendipitous discovery demonstrated how oxidation of volatile compounds occurs spontaneously in the presence of
oxygen resulting in the rapid degradation of ocimene and citral and release of acetic and formic acids. Asian citrus psyllid
antennae are highly responsive to these two acids and we were able to demonstrate a behavior response as well. Psyllids
more readily probed a wax substrate containing the acids compared with wax substrate alone.

Degradation of volatile organic compounds (VOCS) is common in nature and results in the release of acetic and formic
acids into the atmosphere. In one study, acetic acid comprised 8.4% of VOCs above a citrus grove. Degradation of VOCs
can produce acetic and formic acids at rates 200 to 300% higher than the precursor compounds. In our studies, ACP
adults probed a substrate impregnated with formic and acetic acids more frequently compared with blank controls and
other citrus VOCs. ACP orientation to host plants may involve acetic and formic acid alone or in blends with other
compounds.

We will continue to study the behavioral response and orientation of Asian citrus psyllid to these compounds alone and in
blends containing other citrus compounds that we have shown to be weakly active by electroantennography.
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