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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)
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 oxytetracycline (OTC) that has been exposed to
field conditions on HLB control in the field and on 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 (Q3), we prepared all the materials (weighing out compounds, measuring and adjusting water pH,
labeling and sorting injectors, labeling sampling bags, creating rating sheets, etc.) for performing injections in
the commercial grove. We labeled, sampled, and rated the selected trees in the commercial grove for this
experiment. All our treatments (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 as requested by CRDF) were executed in both repetitions of
the trial. Injections were done in the first trial on June 11th and in the second trial on June 24th. Solution
samples from each treatment were collected and stored in -80°C for OTC quantification. No phytotoxicity in the
ascorbic acid treatments has been observed in the field at this time (2-month post-injection).

Leaf samples from 7- and 8-month post-injection (January & February 2025) have been fully processed
(chopping, weighing, lyophilization, DNA extraction, and qPCR) and Ct values obtained (objective 1). Time
zero sampling has been completed for the new trials at the commercial grove, and those samples have entered
the processing pipeline. Monthly visual disease rating data (HLB severity, canopy color, and canopy density)
from the 2024 trial have been analyzed along with yield and internal fruit quality data (objective 1). In both
2023 and 2024, improvement in canopy color was negatively correlated with hours of exposure, meaning that
trees that received fresher OTC were greener than those that received OTC that had been exposed longer to field
conditions. However, no yield trends were observed, possibly due to low yields across all treatments and overall

poor tree health.

Additional statistical analysis was performed on zone of inhibition assay results that used citrus canker
bacterium as a proxy. Interestingly, the results from testing metabolites of OTC showed that two, a-apo-OTC
and B-apo-OTC, conferred no inhibition at all, while a third, 4-epi-OTC, had an intermediate level of inhibition
(greater than water control but not as great as intact OTC). Bacterial inhibition assays using another culturable
proxy bacterium, Liberibacter crescens (a close relative of CLas), are currently being optimized for kinetic
growth assays in broth. These assays will test the impact on the growth rate of bacteria in contact with 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

PI First Name Ozgur Organization University of Florida
Pl Last Name Batuman Sponsor Project Number 24-004
Project Duration (years) Year of Project 2025

Email obatuman@ufl.edu
% Completion of Objectives (FDACS requirement) 7,500.00%

C N )

/) rev.1/2023

Phone (239) 658 3408

Form PR-23 Quarterly Report



http://www.citrusrdf.org/blog/archives/802

	TITLE: Evaluation of the breakdown curve of OTC in the plant for control of HLB in the field (24-004)
	DATE: 08/14/2025
	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 oxytetracycline (OTC) that has been exposed to field conditions on HLB control in the field and on 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 (Q3), we prepared all the materials (weighing out compounds, measuring and adjusting water pH, labeling and sorting injectors, labeling sampling bags, creating rating sheets, etc.) for performing injections in the commercial grove. We labeled, sampled, and rated the selected trees in the commercial grove for this experiment. All our treatments (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 as requested by CRDF) were executed in both repetitions of the trial. Injections were done in the first trial on June 11th and in the second trial on June 24th. Solution samples from each treatment were collected and stored in -80°C for OTC quantification. No phytotoxicity in the ascorbic acid treatments has been observed in the field at this time (2-month post-injection). 
Leaf samples from 7- and 8-month post-injection (January & February 2025) have been fully processed (chopping, weighing, lyophilization, DNA extraction, and qPCR) and Ct values obtained (objective 1). Time zero sampling has been completed for the new trials at the commercial grove, and those samples have entered the processing pipeline. Monthly visual disease rating data (HLB severity, canopy color, and canopy density) from the 2024 trial have been analyzed along with yield and internal fruit quality data (objective 1). In both 2023 and 2024, improvement in canopy color was negatively correlated with hours of exposure, meaning that trees that received fresher OTC were greener than those that received OTC that had been exposed longer to field conditions. However, no yield trends were observed, possibly due to low yields across all treatments and overall poor tree health.
Additional statistical analysis was performed on zone of inhibition assay results that used citrus canker bacterium as a proxy. Interestingly, the results from testing metabolites of OTC showed that two, α-apo-OTC and β-apo-OTC, conferred no inhibition at all, while a third, 4-epi-OTC, had an intermediate level of inhibition (greater than water control but not as great as intact OTC). Bacterial inhibition assays using another culturable proxy bacterium, Liberibacter crescens (a close relative of CLas), are currently being optimized for kinetic growth assays in broth. These assays will test the impact on the growth rate of bacteria in contact with 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). 
Graphs of data obtained from HPLC, OTC quantity in solution samples and leaf extracts, while at the Citrus Research and Education Center, have been generated, and further data analysis is ongoing (objective 2). Determination of a conversion factor or formula to scale the Europium method results with the HPLC data so that samples of each type can be easily compared is still being worked on. Additionally, more repetitions of solution samples (both those exposed to field conditions and those exposed to controlled high temperatures in the lab) are being analyzed for OTC quantity using the Europium method. 
Results from the lab assays show that both bacterial inhibition and OTC quantity decrease with increased exposure time to high temperatures. 
Findings from this project were presented at the Florida State Horticultural Society (FSHS) Meeting and Plant Health 2025 (the annual meeting of the American Phytopathological Society), and a Scientific Note by the end of the year will be published by FSHS (objective 3).
2. Please state what work is anticipated for next quarter:
 Objective 1) Trees will continue to be monitored, and visual disease ratings and leaf samples for CLas titers will be collected bimonthly. Additional bacterial inhibition assays will be performed. 
Objective 2) Statistical analysis of OTC quantities from Europium method and HPLC from the 2024 trial will be completed. Solution samples from ongoing trials in the commercial grove (in 2025) that were stored in freezers will be analyzed using the Europium method.
Objective 3) Data will continue to be analyzed so that it can be used in presentations, quarterly and annual reports, and publications.
 3. Please state budget status (underspend or overspend, and why):
The budget is spent as expected. 
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