CITRUS ADVANCED TECHNOLOGY PROGRAM

QUARTERLY & FINAL PROGRESS REPORT FORM: Control of Citrus Greening, Canker & Emerging Diseases of Citrus

June 2025 Q Quarterly Report Q Final

Proposal Title

Determine optimal timing for application of fertilizer to improve fruit quality and reduce preharvest drop

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

’08/10/2025 Citrus Research and Development Foundation ’ Horticultural & Management

ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)

The research project investigated the impact of temporal nutrient management on citrus health, fruit quality,
and productivity in HLB-affected Florida sandy soils. The study's primary objectives were to evaluate the
effects of varying fertilization rates and timings on tree growth and fruit quality, assess leaf nutrient
dynamics and soil nutrient accumulation, examine the impact of foliar macronutrient application on fruit
quality, and investigate the role of Plant Growth-Promoting Rhizobacteria (PGPR) in improving citrus growth
and soil health under pH-stressed conditions.

The results of two field experiments with "Hamlin' and "Valencia' oranges over three years showed that a
sigmoidal fertilization pattern, which involves applying 75% of the recommended fertilizer dose in the spring
and 25% in the fall, improved trunk growth, canopy health, and fruit growth. Early fall fertilization under this
schedule reduced cumulative fruit drop, while late fall fertilization promoted root growth. The study also
found that foliar application of potassium (K) improved fruit quality attributes, such as peel thickness and
total soluble solids of “Sugarbelle’ mandarin. Additionally in a greenhouse experiment, PGPR inoculation
significantly enhanced citrus growth, nutrient uptake, and soil health indicators under pH-stressed
conditions.

The study's findings suggest that sigmoidal fertilization, foliar K application, and PGPR inoculation are
promising strategies for improving citrus tree growth, fruit quality, and soil health in HLB-affected Florida
sandy soils. However, the severe impact of HLB and two severe hurricanes in 2022 and 2024 compromised
the effectiveness of these fertilization strategies, highlighting the need for more advanced and integrative
disease and nutrient management approaches.

The project's outcomes may have future implications for citrus growers, policymakers, and researchers
seeking to improve citrus productivity and sustainability. By optimizing nutrient management practices,
citrus growers can potentially reduce fruit drop, improve fruit quality, and increase yields. The study's results
also underscore the importance of considering the unique soil properties and disease dynamics in Florida's
citrus groves when developing nutrient management strategies.

Overall, this research contributes to the knowledge of sustainable and effective nutrient management
practices for HLB-affected citrus trees in Florida's sandy soils. The findings provide valuable insights into the
complex interactions between nutrient management, citrus tree health, and fruit quality, and highlight the
need for continued research and innovation in this area.
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