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	HEADLINE: A New 'Detached-Leaf Assay' for Screening ACP for HLB
	TITLE: Pathogen-Vector Relations between Asian Citrus Psyllid and Liberibacter asiaticus
	DATE: 1/7/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Unclassified]
	ABSTRACT: Objective 1. Localization of Liberibacter asiaticus (Las) in the Asian citrus psyllid (ACP): [A] We continue our studies to improve the sensitivity and specificity of several FISH protocols to localize Las in hemolymph smears and dissected organs of ACP, and in leaf sections  from HLB-infected plants as positive controls. So far, Las has been detected by FISH in the hemolymph, filter chamber and midgut of HLB-infected ACP from our laboratory colonies or from the field. [B] Using Q-PCR on dissected insect organs, Las was detected in the salivary glands, alimentary canals and other body parts of HLB-infected ACP adults. Our results suggest that the salivary glands constitute a major transmission barrier to Las in ACP, and that Las may replicate or accumulate in both the alimentary canal and salivary glands of its vector. 
Objective 2. Elucidation of various acquisition and transmission parameters between ACP and Las.  [A] We have started two large experiments to compare between young (2nd-3rd-instar) nymphs and adults having various acquisition access periods (AAPs) on HLB-infected citrus plants. Previous reports have indicated that ACP nymphs are more efficient in Las acquisition than adults, and that Las probably multiplies in ACP nymphs (not adults), but the effects of various AAPs on nymphal and adult stages in this regard have not been carefully investigated. Our experiments are designed to study the effects of various AAPs on both acquisition and transmission of Las by ACP, as well as on Las replication in both nymphs and adults. We are now analyzing with Q-PCR hundreds of individual ACP from these two experiments. Results will be discussed in coming reports. [B] Since using whole citrus plants for maintaining psyllids when studying pathogen-vector relations takes considerable space, time and other resources, we have developed a new and simpler method for short-term rearing of ACP in conical 50-ml plastic tubes using detached citrus leaves for adults and detached young terminal shoots for nymphs. Survival of young adults was 89, 80 and 75% after 2, 3 and 4 weeks, respectively, on detached leaves changed weekly. Survival and development of 2nd-3rd-instar nymphs reared on detached terminal shoots in these tubes were largely comparable to those previously reported for ACP nymphs reared on whole citrus seedlings.  ACP excretion droplets fell down from the leaves and accumulated in the conical bottom of the rearing tubes. Thus, in addition to its potential use for collecting psyllid excretions, this new method allows closer observation and photography of psyllid nymphs and adults, and can save time, space and other resources in various studies on the biology, behavior, management and pathogen-vector relations of ACP and probably other citrus psyllids.  [C] We used the above method in devising a new "Detached Leaf Assay" to test the inoculativity of ACP with Las. Our results indicate that after feeding 10, 5 or 1 infected adult ACP/leaf on detached leaves of sweet orange for 7 days, the percentages of Q-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, even using the less sensitive but more commonly used Li primers, are largely similar to those reported earlier on inoculativity/transmission tests of Las-infected ACP using whole citrus seedlings. Using more sensitive primers, however, can increase the usefulness of this method. We suggest that this new ‘Detached-leaf assay’ method can potentially speed up Las-inoculativity tests on ACP from 3-12 months to only 2-3 weeks, which can greatly enhance pathogen-vector relation studies on Las and ACP.
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