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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)
1. Work done this quarter

In this quarter, we have been able to find a new site of mature Parson Brown growing side by side with Hamlin. Initial data on tree
growth parameters including fruit size, canopy density, canopy volume, and trunk diameter, and leaf nutrient content has been
collected. The tree that will be followed for fruit growth and fruit drop have been tagged. Due to hurricane Milton excessive fruit
drop was observed in both Hamlin and Parson Brown site this also affected our sampling plan as the trees. Next month we plan to
sample the fruit from Hamlin and Parson brown to conduct an in-depth molecular analysis and fruit abscission signaling. Harvest
data is anticipated to be collected in December 2024.

All chemical analyses including the polar (primary ) and non-polar metabolites (volatiles), total flavonoids, phenolic, callose
deposition, starch accumulation, total open/closed stomata, and other enzymatic activities were performed upon the infection
with “Ca. L. asiaticus”. Significant varietal differences were recorded and the proportional responses compared to the healthy
conditions were noted. While Parson brown was not the highest at the constitutional compounds, responses were the highest
among the three varieties. The major compounds were phenylalanine, tyrosine, and other acids and amino acids, precursors of
phytohormones, and mechanisms implicated in the tolerance to pathogens.

We evaluated the response to the infection with the infection with *Candidatus Liberibacter asiaticus' in the three early season
sweet oranges (Hamlin, Parson Brown and Roble). Our results revealed a significant increase in H202 levels in infected trees
compared to healthy ones. The infected "Parson Brown' trees exhibited the lowest H202 levels (2.8 uM/mg), followed by

‘Roble’ (3.19 uM/mg) and "Hamlin' (3.2 uM/mg). The lower ROS response in Barson brown may explain its tolerance to HLB. Total
phenolic compounds increased significantly in all infected varieties, while total flavonoid compounds level showed a slight
reduction, suggesting an enhanced oxidative stress response accompanied by a phenolic-based defense mechanism. The analysis
of metabolite distribution between healthy and "Ca. L. asiaticus'-infected Parson Brown trees reveal significant differences in
metabolic profiles. In healthy Parson Brown trees, disaccharides constitute the largest fraction of metabolites at 41.37%, followed
by sugar alcohols at 23.92% and organic acids at 11.10%. In contrast, infected trees show a significant increase in disaccharides,
rising to 56.42%, and a notable increase in sugar alcohols to 30.55%. Conversely, there is a significant decrease in the levels of
monosaccharides, organic acids, and amine metabolites following infection. Interestingly, Hamlin and Roble varieties exhibit
higher levels of monosaccharides compared to Parson Brown. Additionally, all three varieties experience a decline in fatty acid
content in response to the infection. RNA sequencing showed differences in gene expressions in response to "Ca. L. asiaticus'
infection. The infected Parson Brown cultivar exhibited higher fold changes in several genes associated with photosynthesis,
terpene biosynthesis, alkaloid and phenolic compounds, and lipid metabolism. Additionally, genes involved in redox homeostasis,
such as glutathione S-transferase activities and ascorbate metabolism were upregulated, indicating an enhanced redox regulation
response. The study also highlighted increased expression of genes related to phytohormone action, including cytokinin
biosynthesis (cytokinin phosphoribohydrolase) and signaling peptides (RALF/RALFL precursor polypeptide), as well as
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	ABSTRACT: 1. Work done this quarter
 In this quarter, we have been able to find a new site of mature Parson Brown growing side by side with Hamlin. Initial data on tree growth parameters including fruit size, canopy density, canopy volume, and trunk diameter, and leaf nutrient content has been collected. The tree that will be followed for fruit growth and fruit drop have been tagged. Due to hurricane Milton excessive fruit drop was observed in both Hamlin and Parson Brown site this also affected our sampling plan as the trees. Next month we plan to sample the fruit from Hamlin and Parson brown to conduct an in-depth molecular analysis and fruit abscission signaling. Harvest data is anticipated to be collected in December 2024.
 All chemical analyses including the polar  (primary ) and non-polar metabolites (volatiles), total flavonoids, phenolic, callose deposition, starch accumulation, total open/closed stomata, and other enzymatic activities were performed upon the infection with “Ca. L. asiaticus”. Significant varietal differences were recorded and the proportional responses compared to the healthy conditions were noted. While Parson brown was not the highest at the constitutional compounds, responses were the highest among the three varieties. The major compounds were phenylalanine, tyrosine, and other acids and amino acids, precursors of phytohormones, and mechanisms implicated in the tolerance to pathogens. 
We evaluated the response to the infection with the infection with `Candidatus Liberibacter asiaticus' in the three early season sweet oranges (Hamlin, Parson Brown and Roble). Our results revealed a significant increase in H2O2 levels in infected trees compared to healthy ones. The infected `Parson Brown' trees exhibited the lowest H2O2 levels (2.8 µM/mg), followed by `Roble' (3.19 µM/mg) and `Hamlin' (3.2 µM/mg). The lower ROS response in Barson brown may explain its tolerance to HLB.   Total phenolic compounds increased significantly in all infected varieties, while total flavonoid compounds level showed a slight reduction, suggesting an enhanced oxidative stress response accompanied by a phenolic-based defense mechanism. The analysis of metabolite distribution between healthy and `Ca. L. asiaticus'-infected Parson Brown trees reveal significant differences in metabolic profiles. In healthy Parson Brown trees, disaccharides constitute the largest fraction of metabolites at 41.37%, followed by sugar alcohols at 23.92% and organic acids at 11.10%. In contrast, infected trees show a significant increase in disaccharides, rising to 56.42%, and a notable increase in sugar alcohols to 30.55%. Conversely, there is a significant decrease in the levels of monosaccharides, organic acids, and amine metabolites following infection. Interestingly, Hamlin and Roble varieties exhibit higher levels of monosaccharides compared to Parson Brown. Additionally, all three varieties experience a decline in fatty acid content in response to the infection. RNA sequencing showed differences in gene expressions in response to `Ca. L. asiaticus' infection. The infected Parson Brown cultivar exhibited higher fold changes in several genes associated with photosynthesis, terpene biosynthesis, alkaloid and phenolic compounds, and lipid metabolism. Additionally, genes involved in redox homeostasis, such as glutathione S-transferase activities and ascorbate metabolism were upregulated, indicating an enhanced redox regulation response. The study also highlighted increased expression of genes related to phytohormone action, including cytokinin biosynthesis (cytokinin phosphoribohydrolase) and signaling peptides (RALF/RALFL precursor polypeptide), as well as indole-3-acetic acid-amido synthetase, which plays a role in jasmonic acid conjugation.  
A fresh sample set of budwood from our new early sweet orange germplasm have been provided to the nursery for propagation. A replicated field trial will be initiated in summer 2025 with these trees to identify potential candidates for HLB tolerance and subsequent evaluation by the stakeholder. In addition, several mature early season selections from the UF plant improvement program are being propagated for field trials also. It is anticipated that several acres of new early oranges will be planted for evaluation in 2025 with our new and existing germplasm. 
 
2. Please state what work is anticipated for next quarter:
Fruit characteristics , fruit drop and other growth parameters will be evaluated in the next quarter. Also we are conducting the callose deposition analysis following infection as the RNA seq suggested that parson brown possesses higher expression of callose genes. 
 
3. Please state budget status (underspend or overspend, and why):
  We are on track with the budget spending
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