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REPORT UPDATE (650 words)

The objective of this study is to understand the chemical composition of phloem sap, how the composition changes
seasonally, and how these changes are associated with psyllid feeding and/or Candidatus Liberibacter growth within the tree.
The ultimate aim is to use this information to develop/improve a growth medium for the Liberibacter species and an atrtificial
diet for the psyllid. Artificial bacterial growth media and insect diets will then be use to rapidly test new control
agents/strategies. Progress report — Comparison of phloem sap collection methods has lead to the identification of a
seedling excision technique that provided enough sample to analyze the sugar composition. Using a gas
chromatography/mass spectroscopy (GC/MS) analytical method following derivitization of sugars with hydroxylamine and
trimethylsilylimidazole and using alpha-phenylglucopyranoside as an internal standard, we have accomplished the following:
We are currently able to resolve and identify the following sugars: sorbitol, mannitol, fructose, glucose, myo-inositol, sucrose,
trehalose, maltose, maltotriose and raffinose, mannose, allose, fucose other inositols, lactose, pentoses and heptoses. We
can resolve many more but identification of other resolved sugars will require more standard development. Using these
methods mannitol, fructose, glucose, myo-inositol, sucrose, trehalose and maltose were identified in Duncan grapefruit
seedling phloem. This method provides samples that are undoubtedly contaminated with cellular contents from the damaged
cells at the excision site as seedlings are prepared for phloem sap collection; however current literature suggests this to be
minor in other plant systems. Furthermore, an over-estimation of what sugars are present in the phloem is acceptable in the
development of different sugars to test for improved bacterial growth and insect survival on modified culture and diet media,
respectively. We now know what types of sugars may be present in the phloem and have provided this information to
researchers developing artificial diets for psyllids and artificial medium for culturing of Candidatus Liberibacter asiaticus.
Experiments designed to look at Ca. Liberibacter asiaticus influence on phloem composition are now in progress. We are in
the process of equipment modifications that will allow amino acid and mineral analysis of the same samples we have already
collected. Once this is complete, we will conduct comparative experiments looking at these components in healthy citrus,
citrus with detectable Ca. Liberibacter asiasticus but no symptoms, and Ca. Liberibacter asiaticus positive citrus showing
HLB symptoms.
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