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Objective 1. Localization of Liberibacter asiaticus (Las) in the Asian citrus psyllid (ACP). [A] Our Q-PCR study on
dissected ACP organs will be published soon in the Annals of Entomological Society of America (2011, Vol. 104, in press).
Our results provided the first PCR confirmation of Las in the alimentary canal and salivary glands of ACP and strongly
suggested that the salivary glands constitute an important transmission barrier to Las in the psyllid vector. These results
also suggested that Las may replicate or accumulate in both the alimentary canal and salivary glands of ACP. [B] We
finished testing several fluorescent in situ hybridization (FISH) protocols with three Las-specific probes for the localization
of Las in hemolymph smears and dissected organs of ACP that fed on HLB-infected citrus trees in the field or laboratory,
and in sections from HLB-infected citrus leaves. Las was detected by FISH in the filter chamber, midgut, Malpighian
tubules, hemolymph, salivary glands, ovaries and in muscle and fat tissues of HLB-infected ACP, as well as in the phloem
of infected citrus leaves, but not in healthy control leaves or psyllids. FISH results indicated that the proportion of
Las-infected salivary glands were significantly lower than that of infected alimentary canals or other organs. Our results
showed the near systemic infection of ACP by Las and confirmed our previous PCR results suggesting that the salivary
glands constitute a significant barrier to Las infection and/or transmission by ACP.

Objective 2. Elucidation of various acquisition and transmission parameters between ACP and Las. [A] We finished two
experiments to study the effects of various acquisition access periods on HLB-infected citrus plants, between 1 day and 2
weeks, on both acquisition and transmission of Las by ACP nymphs and adults, as well as on Las replication in both life
stages. But we are still analyzing hundreds of individual ACP's from these experiments with Q-PCR. Results will be
discussed in coming reports. [B] We continued to develop and test a new ‘detached-leaf assay’ method that can potentially
speed up Las-inoculativity tests on psyllids considerably by shortening this period from 3-12 months to 2-3 weeks. Young
adults of ACP, reared as nymphs on HLB-infected citrus plants, were tested for inoculativity by caging them singly or in
small groups (5 or 10 per leaf) in 50-ml polypropylene tubes on detached healthy leaves of sweet orange as described by
Ammar and Hall (2011, Florida Entomol. 94:340-342). In two trials in which 10, 5 or 1 infected adult ACP per leaf were fed
on detached leaves for 7 days, percentages of PCR-positive leaves were 40, 18.8 and 4.4% respectively, using Li primers,
and 60, 40.6 and 11.1% respectively, using the more sensitive LJ900 primers. These results on Las-inoculativity of ACP
on detached leaves using the more conventional and less sensitive Li primers are largely comparable to those recently
reported for Las transmission when whole citrus seedlings are used for inoculation (Pelz-Stelinski et al. 2010, J. Econ.
Entomol. 103:1531-1541). Our results suggest that detached citrus leaves can be used to test the inoculativity of single or
small groups of ACP and that using more sensitive Las primers can increase the usefulness of this method. [C] Among
ACP adults collected from HLB-infected citrus trees in Picos Farm (Fort Pierce, FL) since Feb. 2009, there have been no
strong trends observed over time with respect to percentages of Las-infected ACP or titers of the pathogen. However,
during late summer 2010, there were eight consecutive weeks in which percentages of ACP testing PCR-positive for the
Las bacterium averaged below 10%. Statistical analyses indicated that increased rainfall and excessively high air
temperatures during these weeks were significantly correlated with the lower percentages of Las-infected ACP.
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