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	Radio Button2: Yes
	Title: Determination of within tree distribution of Liberibacter sp.
	Investigator: Tim R. Gottwald
	Email: tim.gottwald@ars.usda.gov
	Phone: 772-462-5883
	Organization: USDA, ARS
	Date: 10/01/2008
	Contract: 13503
	Duration: 1
	Year: 1
	Funds: 24492
	Report:  This is the final report for this project.  
Two Valencia citrus trees which were visually but minimally symptomatic for HLB were selected for PCR analysis. Both were expressing minimal initial HLB symptoms restricted to only one to two branch tips.  Based on the PCR results, two trees (approximately 4 years old) were chosen for study. Analysis of leaf/petiole samples was performed via Applied Biosystems 7500 Real-time (RT) PCR using Li primers, probe and thermal cycling parameters. Tree A (harvested November 2007 at 5 years of age) was selected because all initial leaf samples were considered positive via RT-PCR, while tree B (harvested April 2008 at 7 years of age) was selected because only 20% of its initial leaf samples tested positive.  Each tree, including the root system, was removed and transported to a covered facility for dissection. Each tree was dissected over a 3-day period, during which time the individual tree sections were labeled, sketched, and photographed for reference purposes, and to allow for precise recording of branch distances and orientation with regard to one another.  Beginning at the tree base, branches were removed from the trunk, consecutively numbered and stored at minus 20C.  Segments within branches (named “nodes”) were dissected from the main and labeled, followed by their corresponding sub-branches.  Representative samples from the branches and nodes consisted of 0.180g leaf vein and/or petiole tissue whenever possible. If no leaves were present on a segment, cambium was collected (0.180g). Thus all dissected pieces and the entire tree was assayed.  The DNA was isolated using a modified SDS/ KOAc extraction method and was analyzed as above via real-time PCR (using FAM/TAMRA chemistries with ROX dye as internal positive control).  PCR data, section length, and node designations for each diseased aboveground and root piece were entered into a spreadsheet for analysis and a subsequent data file created.  Analysis was performed via a C++ computer program written specifically for the task by the second author.  The program was used to calculate vascular distances between PCR+ sections, by reconstructing the tree’s vascular pathway utilizing unique node designations of each diseased piece.  Frequency histograms of distances between all PCR HLB+ segments were then calculated.  The algorithm assumes a priori knowledge of the physical tree structure which is acyclic. A deterministic search between a predefined ‘start’ and ‘end’ segment is performed. The search identifies the unique minimum path between the given segments which is fully determined by the connections between all lower and upper nodes in the tree. The distance of the path travelled  is recorded and represents the vascular distance between the start and end segments. Frequency histograms of distances between all PCR HLB+ segments were then calculated.  For both field trees examined, only one branch displayed visual symptoms of HLB.  However, for the aboveground portion of the tree, both the main scion trunk and the main rootstock trunk were both PCR-positive for Las.  Of the main scaffold branches, greater than 76 percent had at least some portion that assayed as PCR-positive, i.e., at least one of the terminal branches or individual shoot pieces extending from the subtending main branch were PCR-positive.  Of these main scaffold branches that were PCR-positive, Las detections via PCR were found in 5 to 100 percent of the population of distal sections.  This range in the proportion of PCR-positive detections in main scaffold branches and distal branches and shoot pieces is consistent with the often incomplete distribution of HLB symptoms seen in individual branches as disease symptoms develop.  For the root systems, 26 percent of the main root scaffolds were also PCR-positive for Las.  A lesser proportion of the distal root pieces extending from the main root scaffolds were PCR-positive compared to the aboveground distal pieces extending from the main scaffold scion branches, however, there was still a detectible population of 5-10 percent of the distal root pieces.


