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	HEADLINE: Stylet morphometrics and feeding behavior of ACP nymphs
	TITLE: Pathogen-Vector Relations between Asian Citrus Psyllid and Liberibacter asiaticus
	DATE: 1/13/12
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Unclassified]
	ABSTRACT: Objective 1. Localization of Liberibacter asiaticus (Las) in the Asian citrus psyllid (ACP). This objective has been achieved and two papers have been published on it. Using quantitative PCR (qPCR) and fluorescence in situ hybridization (FISH), we detected Las in the alimentary canal, hemolymph, salivary glands, and other organs/tissues of ACP (Ammar et al., 2011, Ann. Entomol. Soc. Amer. 104:526-533 & Ammar et al., 2011, J. of Phytopathology, 159:726-734). Using both qPCR and FISH, the proportion of Las-infected salivary glands was significantly lower than that of infected alimentary canals or other organs/tissues. Using qPCR in combination with a ‘detached-leaf assay’ method, only 4-10% of the psyllids were able to inoculate Las into detached citrus leaves, although 46-78% of these psyllids were Las-infected (PCR-positive). Our results show the near systemic infection of ACP organs/tissues by Las and suggest that both the alimentary canal and salivary gland constitute infection and/or transmission barriers to Las in this vector. In the salivary glands both entry and exit barriers are proposed, whereas in the alimentary canal only an entry barrier is indicated.
Objective 2. Elucidation of various acquisition and transmission parameters between ACP and Las. [A] We continued developing a new ‘detached-leaf assay’ method that potentially speeds up Las-inoculativity tests on ACP from the current 6-12 months (when using whole citrus seedlings for inoculation) to only 2-3 weeks (when using detached citrus leaves).  This new method (Ammar et al. 2011, Proceedings of 2nd Inter. Res. Conference on HLB, Orlando, FL, Jan. 2011) can save considerable time, material and greenhouse space, and may hopefully enhance vector-relation studies on Las and other Liberibacter spp. associated with HLB. [B] We conducted two large experiments to study the effects of various acquisition access periods (AAP) on Las-infected citrus plants by nymphs and adults on Las acquisition and transmission as well as on Las replication in ACP. Following 1-7-day AAP by nymphs, 34-52% of ACP became infected, whereas only 11-23% were infected after 1-7-day AAP by adults. Using qPCR with specific primers to Las and to a psyllid gene, the relative Las titer was generally higher in nymphs than in adults and higher with longer AAP in both life stages. We are currently repeating these experiments to confirm these results. [C] Since nymphs are known to be much more efficient than adults in Las acquisition and/or transmission, a study on the feeding behavior as well as stylet ultrastructure and morphometrics in ACP nymphs and adults is underway. Our early results indicate that the stylet length of first instar nymphs averaged 259 µm (80% of the body length) whereas that of the 5th (last) instar was more than twice as long (614 µm, 34% of the body length). The stylet length of the latter instar, however, was not significantly different from that of the adults. Nymphs feed only on young citrus leaves, especially on the sides (rather than the top) of the midrib, whereas adults can feed on both the sides and top of young and older (mature) leaves. Cross sections in healthy and Las-infected citrus leaves indicated that the distance to the phloem is shorter from the sides of the midrib compared to that from the top, and is considerably shorter in young citrus leaves compared to that in mature leaves. These results at least partly explain the preference of nymphs to feed on the sides, rather than the top, of the midrib as well as their inability to feed on older/mature leaves. Las bacterium is known to reside in the phloem of infected citrus plants. Transmission and scanning electron microscopy of the stylets of ACP nymphs and adults is underway, which may reveal the negative and/or positive roles of the salivary and food canals of the maxillary stylets in Las transmission by ACP nymphs and adults from the phloem of diseased plants.  
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