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Infection of citrus with HLB pathogen affects psyllid behavior

Proposal Title

How does Liberibacter infection of psyllids affect the behavioral response of this vector to healthy versus
HLB-infected citrus trees?
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REPORT UPDATE (500 words; summarize your accomplishments )

The goal of this project was to determine if infection by Candidatus Liberibacter affects the response of Asian citrus psyllid
(ACP) to its citrus host plants to understand if the causal pathogen of HLB affects the plant so as to promote its own
spread. Initially, we evaluated if uninfected psyllids are attracted more to HLB-infected versus healthy trees. Also, we
determined whether this behavior changes when the ACP vector is itself a carrier of the pathogen.

We conducted a series of behavioral experiments to investigate whether HLB-infected citrus plants are differentially
attractive to ACP as compared with healthy citrus plants. Our results proved that HLB-infected citrus plants released
volatile chemicals that were more attractive to ACP adults than healthy plants. Also, more ACP were attracted to
HLB-infected plants than to healthy plants in open-air cage experiments. However, subsequent dispersal of ACP adults to
healthy plants following their initial choice indicated that final settling preference was for healthy rather than diseased
plants. This behavior also occurred under complete darkness, indicating that volatile chemicals were mediating this
response more than visual cues such as yellowing of leaves on diseased plants.

Initial movement of ACP to infected plants and further dispersal to healthy plants was likely explained by production of
deceptive volatile compounds by HLB-infected plants to attract ACP adults so as to facilitate the spread of bacteria.
However, we hypothesized that the subsequent movement to new plants could be due to poor nutritional status or a
nutritional imbalance in HLB-infected plants.

Our next line of research was to identify the specific mechanisms that mediated psyllid response. If we could find the
specific chemical cues that mediate greater psyllid attraction to infected versus health plants, we could potentially: 1) make
use of such attractants to improve psyllid monitoring, and 2) turns off genes that result in the pathways that lead to
production of these chemical psyllid attractants in infected plants.

In preliminary experiments in this project, we found evidence of specific psyllid chemical attractants produced by infected
plants and potential specific nutritional imbalances that cause psyllids to leave infected plants and finally settle on healthy
plants. Elucidating and confirming these specific mechanisms has been the topic of the follow-up project to this one
(project 439), which is ongoing.
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