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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)
During the most recent reporting quarter, substantial progress was made

toward understanding the longer-term effects of trunk-injected antibiotics on
Candidatus Liberibacter asiaticus (CLas) infection in mature citrus, pathogen
acquisition by the Asian citrus psyllid (Diaphorina citri), and associated tree
productivity. These new activities build directly upon the previously reported
multi-year field study evaluating oxytetracycline (OTC), streptomycin, and
their combination in mature, CLas-infected citrus under commercially
relevant management conditions.

Recent Accomplishments This Quarter

The primary advances during this quarter focused on extending second-year
evaluations in mature, fruit-bearing trees following trunk injections
conducted in May 2025. Longitudinal monitoring of CLas abundance from
May 2025 through February 2026 showed that treatment effects varied over
time, but several consistent trends emerged. Trees treated with OTC
generally maintained lower CLas abundance relative to untreated controls,
particularly during the early sampling period from May through September
2025. Trees receiving the OTC-streptomycin combination often showed
comparable reductions during several sampling periods, although treatment
performance was somewhat more variable across the season. In contrast,
streptomycin alone frequently resulted in CLas levels similar to, or only
slightly lower than, untreated controls, particularly from June through August
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	ABSTRACT: During the most recent reporting quarter, substantial progress was made toward understanding the longer-term effects of trunk-injected antibiotics on Candidatus Liberibacter asiaticus (CLas) infection in mature citrus, pathogen acquisition by the Asian citrus psyllid (Diaphorina citri), and associated tree productivity. These new activities build directly upon the previously reported multi-year field study evaluating oxytetracycline (OTC), streptomycin, and their combination in mature, CLas-infected citrus under commercially relevant management conditions.
 
Recent Accomplishments This Quarter
 
The primary advances during this quarter focused on extending second-year evaluations in mature, fruit-bearing trees following trunk injections conducted in May 2025. Longitudinal monitoring of CLas abundance from May 2025 through February 2026 showed that treatment effects varied over time, but several consistent trends emerged. Trees treated with OTC generally maintained lower CLas abundance relative to untreated controls, particularly during the early sampling period from May through September 2025. Trees receiving the OTC-streptomycin combination often showed comparable reductions during several sampling periods, although treatment performance was somewhat more variable across the season. In contrast, streptomycin alone frequently resulted in CLas levels similar to, or only slightly lower than, untreated controls, particularly from June through August 2025, when streptomycin-treated trees exhibited among the highest CLas abundance values. After September 2025, differences among treatments became less distinct, with CLas abundance converging across treatments and increasing into the winter months. By January and February 2026, all treatments, including OTC, showed elevated CLas levels, indicating that treatment efficacy declined over time.
 
Additional acquisition assays were completed at 30 and 60 days after the 2026 injections, and a new 90-day time point was successfully added. At 30 days post-treatment, CLas acquisition by parental adult psyllids was lowest on OTC- and combination (OTC + strep)-treated trees, while all antibiotic treatments resulted in lower acquisition than the untreated control. Similar trends were observed in offspring developing on treated trees, with OTC producing the lowest acquisition and the untreated control again showing the highest levels. At 60 days post-treatment, parental adults again exhibited the lowest CLas acquisition on antibiotic-treated trees, particularly on the combination treatment, and offspring followed the same overall pattern. The additional 90-day assay showed generally low acquisition in adults across all treatments; however, offspring developing on OTC- and combination-treated trees again exhibited the lowest infection levels. These results further support the conclusion that OTC, alone or in combination with streptomycin, reduces CLas availability to vectors for an extended period after treatment.
 
This quarter also advanced work on inoculation assays designed to determine whether psyllids collected from treated trees differ in their ability to transmit CLas to healthy recipient plants. Wild adult D. citri were collected from all replicate treatment plots, transferred to uninfected citrus seedlings, and allowed a 7-day inoculation access period. Leaves from inoculated plants were then collected at 30, 60, and 90 days to quantify CLas infection. Preliminary results indicated treatment-dependent differences in transmission. At earlier evaluation periods, 30 to 60 days after inoculation, CLas infection levels remained low and relatively similar across treatments. However, by 90 days, infection increased, with the highest infection observed in plants exposed to psyllids collected from streptomycin-treated trees, followed by untreated controls. In contrast, plants exposed to psyllids from OTC- and combination-treated trees exhibited comparatively lower infection levels. These preliminary findings suggest that OTC, either alone or in combination with streptomycin, may reduce pathogen transmission efficiency in addition to reducing pathogen acquisition.
 
ACP population density and citrus flush patterns were also monitored from May through December 2025 and are currently being processed and analyzed. Importantly, the highest psyllid counts were recorded during the 90-day acquisition assay conducted in August, when seasonal psyllid pressure was greatest. Psyllid abundance was highest on OTC-treated trees, followed by untreated controls, demonstrating that the 90-day assay was conducted under ecologically relevant conditions of substantial vector pressure. These population and phenology data will help place treatment effects on CLas acquisition and transmission into a broader biological context.
 
Harvest data from 2026 were also completed during this reporting period. In 2026, mean fruit count per tree did not differ significantly among treatments at the 0.05 level, but suggest there was a treatment effect (one-way ANOVA; F = 2.29; df = 3; P = 0.086). Numerically, streptomycin-treated trees produced the greatest mean fruit count per tree (79.15 fruit tree⁻¹), followed by OTC (66.2 fruit tree⁻¹), OTC + streptomycin (62.32 fruit tree⁻¹), and control (35.95 fruit tree⁻¹). Mean fruit weight per tree did differ significantly among treatments (one-way ANOVA; F = 2.78; df = 3; P = 0.047). Streptomycin-treated trees produced the greatest mean fruit weight per tree (25.59 kg tree⁻¹), followed by OTC (22.54 kg tree⁻¹), OTC + streptomycin (20.79 kg tree⁻¹), and control (10.44 kg tree⁻¹). Juice quality data are being processed and compiled currently.
 
These findings complement the 2025 harvest results, in which OTC and the combination treatment had outperformed streptomycin alone and the untreated control, and indicate that productivity responses may vary across years even when biological suppression of CLas remains evident earlier in the season.
 
Overall Project Findings to Date
 
Taken together, findings from the study continue to indicate that trunk-injected OTC is the most consistent treatment evaluated for suppressing CLas in mature citrus trees and reducing pathogen acquisition by D. citri. Across repeated sampling periods and multiple acquisition assays, OTC-treated trees have generally exhibited reduced CLas abundance and lower vector acquisition than untreated controls or streptomycin-only treatments. The combination of OTC and streptomycin has often performed similarly to OTC alone, although it has not shown a consistently superior effect. Streptomycin alone has remained comparatively less reliable, frequently producing CLas levels and transmission outcomes similar to untreated controls. Results with streptomycin also seem better in smaller than larger trees at the injectoin dosage tested. Preliminary inoculation results further strengthen the conclusion that OTC-based treatments may reduce not only pathogen acquisition by psyllids, but also subsequent transmission to healthy plants.
 
Summary
 
In summary, the most recent quarter advanced the project by extending second-year monitoring of CLas abundance through February 2026, completing additional 30-, 60-, and 90-day acquisition assays, initiating and generating preliminary results from inoculation assays, and completing the 2026 harvest evaluation. These results reinforce the overall conclusion that trunk-injected OTC provides the most reliable suppression of CLas and reduction in vector acquisition among the treatments evaluated to date. Ongoing analyses of ACP populations, flush dynamics, and transmission outcomes will further clarify how these treatment effects influence disease epidemiology and tree productivity over time.
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