CITRUS ADVANCED TECHNOLOGY PROGRAM
QUARTERLY & FINAL PROGRESS REPORT FORM: Control of Citrus Greening, Canker & Emerging Diseases of Citrus

September 2024 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)
’ 11/08/2024 | Citrus Research and Development Foundation ’ Horticultural & Management

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 overall goal of the project is to develop fertilization strategies to best match nutrient supply and demand,
and develop recommendations for optimal nutrient application timing as compared to a simple constant supply,
which will improve fruit yield, quality, and reduce fruit drop.

A)

Objective 1) Test if a reduced N-P-K nutrient supply in the fall is safe for sustaining HL B-affected citrus,
and whether it can improve fruit quality to facilitate earlier maturity / harvesting and reduce fruit drop:

In the last three months, fertilization treatments were applied (4th split) in the experiment year 2024. Routine
leaf sampling was done in July and processed for nutrient analysis. Nutrient data from leaf sampling in July
2024 was analyzed and summarized. Fruit diameter measurement and fruit drop count were done at every
2-week interval, which was started after the physiological drop for the 2024 season.

Fruit Growth: Eight fruits were tagged in each experiment unit to measure the fruit growth over time,
monitored every 2-weeks until November. The temporal relative growth and overall growth rates were
calculated using measured fruit growth and compared between fertilization treatments. The result indicated that
the daily relative fruit growth rate was higher in early July than later in Hamlin and Valencia. Fertilizer T10
(sigmoidal supply with 50% extra) led to a significantly higher fruit RGR per day than control treatments (T1
and T2) in Hamlin and Valencia during June and July. However, the overall fruit growth rate per month was
significantly higher in treatment T5 (Sigmoidal supply with 25% in Fall, 2 splits) in Hamlin and T3 in Valencia.

Fruit drop count: Fruit drop counting began after the physiological drop stage across all plots ( 4 trees per
plot). Temporal cumulative fruit drop rates were also determined and compared with treatments.
Comparatively, the fruit drop started earlier in Hamlin than in Valencia, with a rapid increase in Hamlin after
July. Among the treatments, cumulative fruit drop in Hamlin was lowest under treatments T3 (sigmoid with fall
supply in August) and T6 (sigmoid with 25% extra fall supply in August). In Valencia, cumulative fruit drop
was comparatively less in treatments T4 and TS5 in Valencia.

Leaf sampling: Leaf sampling was done at every two-month intervals to determine temporal leaf nutrient
dynamics. 25 leaves from each plot of Hamlin and Valencia were sampled for nutrient analysis. On average,
nutrients N and Mn in Hamlin and only Mn in Valencia were recorded in the low range, although other nutrient
elements were in the optimum range in both cultivars. Mostly, the sigmoidal fertilized treatments maintained the
optimum range of nutrient levels in both Hamlin and Valencia, especially in July. However, fertilization
treatment T1 (constant supply 50% in spring and 50% in fall) resulted n low/deﬁ01ency of N, Mn, Zn in both
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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
The overall goal of the project is to develop fertilization strategies to best match nutrient supply and demand, and develop recommendations for optimal nutrient application timing as compared to a simple constant supply, which will improve fruit yield, quality, and reduce fruit drop. 
A)
Objective 1) Test if a reduced N-P-K nutrient supply in the fall is safe for sustaining HLB-affected citrus, and whether it can improve fruit quality to facilitate earlier maturity / harvesting and reduce fruit drop:
In the last three months, fertilization treatments were applied (4th split) in the experiment year 2024. Routine leaf sampling was done in July and processed for nutrient analysis. Nutrient data from leaf sampling in July 2024 was analyzed and summarized. Fruit diameter measurement and fruit drop count were done at every 2-week interval, which was started after the physiological drop for the 2024 season.
Fruit Growth: Eight fruits were tagged in each experiment unit to measure the fruit growth over time, monitored every 2-weeks  until November. The temporal relative growth and overall growth rates were calculated using measured fruit growth and compared between fertilization treatments.  The result indicated that the daily relative fruit growth rate was higher in early July than later in Hamlin and Valencia. Fertilizer T10 (sigmoidal supply with 50% extra) led to a significantly higher fruit RGR per day than control treatments (T1 and T2) in Hamlin and Valencia during June and July. However, the overall fruit growth rate per month was significantly higher in treatment T5 (Sigmoidal supply with 25% in Fall, 2 splits) in Hamlin and T3 in Valencia.
Fruit drop count: Fruit drop counting began after the physiological drop stage across all plots ( 4 trees per plot). Temporal cumulative fruit drop rates were also determined and compared with treatments.  Comparatively, the fruit drop started earlier in Hamlin than in Valencia, with a rapid increase in Hamlin after July. Among the treatments, cumulative fruit drop in Hamlin was lowest under treatments T3 (sigmoid with fall supply in August) and T6 (sigmoid with 25% extra fall supply in August). In Valencia, cumulative fruit drop was comparatively less in treatments T4 and T5 in Valencia.
Leaf sampling: Leaf sampling was done at every two-month intervals to determine temporal leaf nutrient dynamics. 25 leaves from each plot of Hamlin and Valencia were sampled for nutrient analysis. On average, nutrients N and Mn in Hamlin and only Mn in Valencia were recorded in the low range, although other nutrient elements were in the optimum range in both cultivars. Mostly, the sigmoidal fertilized treatments maintained the optimum range of nutrient levels in both Hamlin and Valencia, especially in July. However, fertilization treatment T1 (constant supply 50% in spring and 50% in fall) resulted in low/deficiency of N, Mn, Zn in both cultivars (Hamlin and Valencia) and a low K level in Valencia. Interestingly, treatment T2 achieved the optimum levels of nutrients in both cultivars in July, likely due to the immediate nutrient availability from its June fertilization treatment. 
Objective 2) Develop an optimized, practical fertilizer timing management profile to boost fruit quality and reduce fruit drop for HLB-affected citrus based in part on the sigmoidal nutrient demand curve defined by four physiological growth phases (0=bloom/fruit set; 1=cell division; 2=cell enlargement; 3=maturation):
The treatment involving sigmoidal fertilizer supply with 50% extra (T10) resulted in a significantly higher fruit relative growth rate compared to the control treatments (T1 and T2) during June and July. The cumulative fruit drop per plant was lower in treatments with a sigmoidal fertilizer supply. Specifically, treatments T3 and T6 recorded less fruit drop in the 'Hamlin' cultivar among all the treatments. The leaf nutrient concentrations of nitrogen (N), manganese (Mn), and zinc (Zn) were found to be low to deficient in July under the control (linear fertilization profile) treatment T1 for both 'Hamlin' and 'Valencia' cultivars.
 
B) New developments: None
C) Issues: None
2. Please state what work is anticipated for next quarter:
Routine lysimeter sampling, leaf sampling, processing and analysis will be ongoing, as will tree size, root growth and fruit drop, growth measurement and Hamlin harvest.
Plan for October to December 2024
·         Fertilization treatment applications (5th application)
·         Routine leaf sampling every 2-month interval (November)
·         Continue fruit size recording and fruit drop counting
·         Harvesting of Hamlin plot ( measure yield, fruit drop rate, fruit quality analysis etc.)
·         Root scanning via Minirhizotron
·         Trunk size measurement
·         Routine lysimeter leachate collection after fertilization 
·         Schedule Aerobatics flight for tree health, vigor, volume, and area estimation in December/January
 
3. Please state budget status (underspend or overspend, and why):
Spending is now at about 85%. This is in alignment with the 6 month NCE granted to complete the Valencia harvest in early 2025 and final reporting. 
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