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	Title: 
	Investigator: Peggy Jane Sieburth
	Email: sieburp@doacs.state.fl.us
	Phone: (863) 298-7769
	Organization: Bureau of Citrus Budwood Registration
	Date: September 24, 2008
	Contract: 
	Duration: 3
	Year: 2
	Funds: 25000
	Report:       To reduce the risks to the citrus industry from possible diseases in the budwood supply, improvements have been made to the extraction and laboratory testing process. Real-time PCR (qPCR) testing for citrus greening (HLB) has been implemented and the budwood source trees have been tested twice and were found to be negative. We have done all of the nucleic acid extractions; Southern Gardens did the qPCR testing until we were able to take over testing of our samples midway through this past year. Trees in the Florida Citrus Arboretum have been tested twice, and this year we are testing the seed source trees.  Additionally, we participated in and assisted with the implementation of a panel of samples that were sent blindly to laboratories testing for HLB. Following the analysis of data acquired from the HLB test panel, our results compared favorably, giving the citrus industry confidence in our laboratory’s ability to run and interpret the HLB qPCR test. 
      We also stream-lined the extraction process to achieve savings in both cost reduction and time saved. Computer-generated labels were utilized at every step including pre-labeling all tubes in advance for the entire testing season. Bins with dividers hold the pre-labeled extraction bags before and after the addition of sample. Dispensers were used to pre-loading chemicals into tubes. To grind up samples, a Homex-6 homegenizer with disposable extraction bags has replaced the Kleco canister system (eliminating washing canisters). Additionally, an extra wash was added to the precipitation step to provide a cleaner extract.  This extract can then be used to test for all pathogens with qPCR. The projected 10,330 samples per year include foundation trees, scion grove budwood source trees, seed source trees, incoming parent trees and shoot-tip grafts. This yearly collection is scheduled for best detection of HLB, but also gives accurate results on the other pathogens tested. These savings in time make it possible for us to accomplish this increase in testing without additional personnel; the cost savings result in a manageable budget. 
      We needed to convert Citrus tristeza virus (CTV) testing by ELISA to a qPCR test. This would eliminate the second yearly collection and three solid months of ELISA testing. The first set of Taqman primers and probes did not identify all Florida isolates of CTV nor did it distinguish severe from mild isolates. The second set tested accurately identified all isolates of CTV. We developed a third set that differentiates mild isolates from stem-pitting and decline isolates of CTV. The CTV qPCR test is now fully implemented and is more sensitive than ELISA.
      Other qPCR tests that have been optimized and/or developed include citrus viroid I, II, III, IV, V, citrus exocortis viroid, citrus leaf blotch virus and citrus psorosis virus. Our test for citrus leaf blotch will be used this year to test seed source trees for this seed-transmitted disease. Citrus psorosis virus testing has been done by biological indexing in sweet orange.  It is a lengthy multi-year test that has only been performed once on each foundation tree.  Our qPCR test will be used to retest for this important disease that can be transmitted through the soil.
      In summary, we have incorporated changes to streamline and improve the extraction procedure.  This allows us to extract the over 10,000 trees requiring testing each year.  HLB testing is ongoing for foundation, budwood, seed source and Florida Citrus Arboretum trees. The CTV test uses the same sample collected for HLB. This CTV test has an increase in sensitivity over the old ELISA test.  By eliminating CTV ELISA testing, we have added three months back into our schedule to use for the overall increase in testing.  We also have the capability to test for all 6 citrus viroids endemic to Florida, citrus leaf blotch virus and citrus psorosis virus. We have already tested foundation trees for these pathogens and intend to incorporate testing scion budwood source trees for these pathogens in rotation depending on the perceived risk.


