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TITLE and CONTACT INFORMATION

Project Title  E9, Development of phloem infusion assay and testing disease control compounds.

Principal Investigator Robert Shatters Today’s Date 09/28/08

Email robert.shatters@ars.usda.gov FDACS Contract Number

Phone (772) 462-5912 Project Duration (years) 2 Year of Project 1
Organization USDA, ARS, USRHL Total Direct Funds (current year) $17,443.00

REPORT UPDATE (650 words)

The objectives of this project include 1) identification of compounds active against Liberibacter and 2) development of a
phloem sap infusion method to test compounds that might slow or inhibit greening disease in citrus. Compounds to be tested
will include naturally occurring antimicrobial compounds already in use in human-use products and antimicrobial peptides,
the genes for which ultimately might be inserted into citrus. Progress report — Initial research required the optimization of a
quantitative Candidatus Liberibacter asiaticus (Las) detection method to monitor the influence of antimicrobial compounds
applied to the plant on quantity of Las within the plant. This area of research has lead to an improved Las detection method
that has been submitted for publication. This method provides better discrimination among Las and related bacterial
sequences and improved sensitivity. After initial screening of application methods, a phloem infusion process was chosen
based a mixture of a two agents that can mobilize water soluble compounds into the plant vascular treatment through direct
bark application. The focus is on bark/trunk application because it allows economic use of potentially costly antimicrobial
compounds. Greenhouse applications have been conducted with combinations of natural antimicrobial compounds and
mobilizing agents. Tests in the greenhouse showed systemic uptake of the mobilizing agent and limited but detectable
uptake of at least one antimicrobial compound. Availability of space for containment of HLB-positive trees has limited
experimental design; however, preliminary analysis on severely symptomatic lemon plants in a greenhouse showed
significant improvement in plants from severely symptomatic with branch die-back, leaf-drop and severely yellowed leaves; to
vigorously growing plants with no detectable symptoms. Subsequent quantification of Las within the trees showed a
simultaneous drop of greater than 1000-fold in detectable Las two months after the treatment. This work was conducted on
a limited set of plants and now needs to be replicated in field and greenhouse experiments. Key to this work are the
following points: 1) Application does not require costly injection methods; 2) Application is designed to limit environmental
exposure and reduce quantity needed to be applied on a per tree basis; and, 3) Compounds used in this study are natural
occurring compounds already acceptable for human and/or agricultural use.
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