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	TITLE: Evaluation of the breakdown curve of OTC in the plant for control of HLB in the field (24-004)
	DATE: 05/30/2025
	ORGANIZATION: University of Florida
	CONTRACT: 24-004
	DURATION: 
	YEAR: 2025
	EMAIL: obatuman@ufl.edu
	INSTRUCTIONS: 
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [CLas Bacteria]
	PERIOD: Quarterly
	LAST: Batuman
	FIRST: Ozgur
	PHONE: (239) 658 3408
	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:The objectives of this project are 1) to determine the efficacy of OTC that has been exposed to field conditions on HLB control in the field and bacterial inhibition in the lab, 2) to assess the breakdown of OTC solution when exposed to varying durations of field conditions and to determine how and when OTC breaks down within the plant tissue after injection, 3) to develop a set of guidelines for growers to increase the effectiveness of OTC injections. The overall goal of this project is to maximize the efficacy of highly labor-intensive OTC injections.This quarter (Q2), the leaf samples 4, 7, and 8 months post-injection (November 2024 and January & February 2025) were collected and are in the processing pipeline (chopping, weighing, lyophilization, DNA extraction, and qPCR of all samples) with Ct values already obtained from 4 months post-injection (objective 1). Additionally, monthly visual disease ratings (HLB severity, canopy color, and canopy density) data have been collected, organized, and are being analyzed. Harvest data (yield and fruit quality) have been collected along with final tree measurements (objective 1). Even in the trial with additional time points of 1.5 and 3 hours of exposure, only trees injected with fresh OTC yielded fruit with an improved Brix/Acid ratio compared to the water-treated control. Consistent differences in yield between treatments were not observed, but this may be due to extremely low yields (less than 8 lbs. per tree) across all treatments. Bacterial inhibition assays in the lab, zone of inhibition plate assays, and kinetic growth assays in broth were conducted using OTC solutions with and without the addition of ascorbic acid that had been exposed to 0, 1.5, 3, 6, 24, and 48 hours of 30°C (objective 1). To determine if ascorbic acid could help with the uptake and distribution of OTC, replicated bench-top (detached leaf assay) and greenhouse experiments were conducted. Results from the bacterial inhibition assays were inconsistent but show that ascorbic acid does not inhibit bacteria on its own and also does not interfere with OTC's ability to inhibit bacteria. The detached leaf assay and greenhouse experiments showed that ascorbic acid caused little to no phytotoxicity and may help to increase uptake of the solution. While further validation is needed, these results were enough to move forward with putting ascorbic acid treatments in the upcoming field trial.OTC extracts from all selected leaf samples were cleaned up via a multi-step filtration process, and OTC levels were measured using the Europium method. A subset of these clean extracts was taken to the Citrus Research and Education Center, where, along with solution samples from each time point, they were run through an HPLC machine to determine the quantity of intact OTC in each sample (objective 2). Solution samples from each time point all had clear peaks where OTC was present and showed a trend with decreased OTC in samples that had been exposed to high temperatures and UV radiation for longer periods of time. Leaf samples had more background noise but still had detectable OTC peaks. A conversion factor or formula to scale the Europium method results with the HPLC data is currently being established so that reps from all treatments and time points can be easily compared. Metabolites of OTC (alpha-apo-OTC, beta-apo-OTC, and 4-epi-OTC) were unfortunately not able to be identified as separate peaks. Furthermore, we secured a location at a commercial grove to repeat this experiment with each of our defined exposure times (OTC exposed to 0, 1.5, 3, 6, 24, and 48 hours of field conditions), plus those same treatments with the addition of ascorbic acid. Evaluation of ascorbic acid as an amendment to OTC has been added to this project per CRDF request. The plot has been mapped out, trees have been numbered, and treatments have been assigned for each tree.Findings from this project were presented at the APS Southern Division Annual Meeting, the Florida Citrus Growers' Institute, SWFREC's Citrus Field Day, and the Florida Phytopathological Society Meeting (objective 3).2. Please state what work is anticipated for next quarter: Objective 1) Trees in the commercial grove will be injected, and initial leaf samples and tree measurement data will be collected in the coming weeks as soon as there is consistent rain. Visual disease ratings and leaf samples for CLas titers will be collected monthly. Additional bacterial inhibition assays will be performed. Objective 2) Results from both the Europium method and the HPLC analysis will be statistically analyzed. Any additional OTC extractions will be performed as necessary. Leaf samples from the commercial grove (a new trial site) will be collected after injection to measure OTC quantities present.Objective 3) More data will be analyzed so that it can be ready for use in presentations and publications. Findings will be presented at the APS Plant Health annual meeting in August 2025. 3. Please state budget status (underspend or overspend, and why):The budget is spent as expected. 
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