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REPORT UPDATE (650 words)

The spread of citrus huanglongbing (HLB) in the field is dependent on the transmission of the associated pathogen by the
vector psyllid population. Although a known vector of the HLB causative agent, Ca. Liberibacter, the efficiency of D. citri in
this capacity is ill-defined. Several elements contribute to the spread of the HLB pathogen by D. citri, including acquisition
period, latency of the pathogen in the psyllid prior to transmission, transovarial transmission, and transmission efficiency.
There are vast differences reported in the literature regarding HLB pathogen acquisition and transmission times. Thus, the
objective of this project is to clearly define the aspects of the pathogen transmission process by psyllids including acquisition
times and rates, latency period within the psyllid, feeding time for transmission and the occurrence of transovarial
transmission (passage of the pathogen from female psyllid to offspring through egg laying).

During the past year of funding, considerable progress has been made which will enable the successful completion of the
objectives of this proposal in the time proposed. Secure facilities have been constructed and certified for experiments with
both the pathogen and psyllid as required for working with select agents. A collection of HLB (+) citrus plants for use in
experiments has been established by graft-inoculation, a process which takes several months after inoculation to obtain
infected plants. Colonies of HLB-infected psyllids and uninfected psyllids have been established. We have laboratories
equipped for DNA extraction and real-time PCR analysis of HLB from both plant tissue and psyllids. Our team of
post-doctoral researchers and laboratory technicians have had one full year of experience working with this system and are
competent in all methodologies proposed for completing these objectives. Specific methodologies for transmission
experiments with the vector have been developed. In our studies on psyllid acquisition we found that pathogen detection in
the psyllid using real-time PCR was not likely during the first 7 days after psyllids fed on HLB (+) plants. As feeding time
increased on infected plants, the detection rate of the pathogen in psyllids also increased. Under laboratory conditions, the
average rate of acquisition of the HLB pathogen by adult psyllids feeding on HLB+ plant material never exceeded 40-45%
and on average was typically about 30% acquisition rate. However, an average of 70% to nearly 100% of adult psyllids that
were reared as nymphs on HLB + plant material tested positive for the HLB pathogen. Interestingly, not all psyllids fed on the
same HLB (+) leaf tissues successfully acquired the pathogen. Thus, this has led to the initiation of work to determine if
there is a genetic basis for pathogen survival in the psyllid. Currently, experiments are underway to determine the latency
period of the HLB pathogen within the psyllid (post-acquisition), occurrence of transovarial transmission, and feeding time for
successful pathogen transmission.
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