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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
 This project was aimed at determining the best use of Brassinosteroids (Brs) for improving tree health and enhancing fruit yield and quality in Hamlin and Valencia. Brs are a natural group of hormones approved for use commercially in citrus in Florida. Brs have shown promise in reducing pests and diseases. In citrus, we had already shown that HLB progression is delayed in young newly planted trees, psyllid colonization and egg deposition are reduced in new flushes, and rust mite incidence is reduced as well. We also had evidence that in Valencia, application of Brs can advance internal maturation by almost 1 month. However, best timing and frequency to achieve all these beneficial effects need to be determined yet. For this reason, the objectives of this project were: 1, To study the effect of Brs on priming immunity on young, newly planted trees. This would allow to know for how long immune response will last after Br application, so we can adjust timing (number of applications). 2, To determine the best time of application (frequency) to achieve maximum protection against pests and disease in newly planted trees. 3, To determine the effect of Br application on advancing fruit maturation in both Valencia and Hamlin. 
Summary of results
1, To study the effect of Brs on priming immunity on young, newly planted trees. 
This will allow to know for how long immune response will last after Br application, so we can adjust timing (number of applications). Our study reveals a significant reduction in HLB infection rates in HBr-treated trees compared to control trees, with only 25% of treated trees testing positive for HLB by six months, in contrast to 100% infection in untreated trees (Fig 1, supplementary material). This delay in infection may be attributed to HBr inducing an immune response and negatively impacting psyllid performance. We have confirmed in field conditions that Br application activates SAR gene expression for at least 6 weeks in young citrus plants (Perez-Hedo et al., 2024, Fig 2 supplementary material)., as subsequently demonstrated in a greenhouse experiment.
We have confirmed this in   greenhouse-controlled conditions, trees maintained in cages and exposed to hot psyllids that were added, % of trees infected in non-treated controls is 60% after 4 months. Strikingly, no plants treated with Br are infected in the same conditions of heavy psyllid pressure, and eggs and nymphs are not present or significantly in lower numbers (Fig 3, supplementary material). 
 2, To determine the best time of application (frequency) to achieve maximum protection against pests and disease in newly planted trees. 
This trial was performed in potted trees exposed to psyllids with controlled nutrition and irrigation exposed to psyllids. Treatments were:
1-Control (water).
2-HBr applied every other week.
3-HBr applied once a month
4-HBr applied every other month
HBr doses was 6,2 fl oz per 100 gallons of water, applied by foliar spray with a hand gun sprayer.
Treatments were organized in a complete randomized block design, with 4 replications of 5 trees.  Trees were monitored for 2 years. We focused on canopy growth, root growth, fruit set, and Clas titer.
After 2 years, we found significant differences in canopy growth and lateral branching, root growth, and fruit set (Figs 4,5,6 supplementary material). Remarkably, we found the same delay in infection as in objective 1 when treating with HBr, irrespective of the timing. However, by 12 months all trees were HLB+. 
 3, To determine the effect of Br application on advancing fruit maturation in both Valencia and Hamlin. 
This work was performed for three consecutive seasons: 2022-2023, 2023-2024, and 2024-2025. Doses of Br was 6,2 fl oz per 100 gallons of water, applied by foliar spray with a hand gun sprayer.
In the first season, applications started at the end of August 2022 every 15 days. In non-treated control trees of Hamlin we found a decrease in Brix between Oct 31 and Nov 15 (from 8.45 to 7.9) that was coincident with fruit set from off blooms in early October in control trees. Brix levels recovered later. Interestingly, that decrease was not found in Br treated trees, were the Brix remained stable at around 8.4-8.5. The most striking finding, though, was that acidity dropped faster after Br treatment as compared to controls and this led to increased ratios earlier in the season. These ratios were higher in Br treatment thereafter and at the end of the season, at harvest. In controls sugar/acid ratio was stable around 9 from September to December 1st. It only increased to 11 by the time of harvest in January 5. With Br treatment, values of 12 were achieved in early December, 1 month in advance, and by January 5th ratio was 14. We analized juice composition and we found a significant  increase in fructose and in citric and ascorbic acids.
In Valencia, applications started in early January 2023. In non-treated control trees, we found a decrease in Brix in mid-February as we expected (from 8.07 to 7.63) that was coincident with new bloom and fruit set. Brix levels recovered later. In contrast, Brix in brassinosteroid treated fruit increased to 8.70. By harvesting, in March, Brix in controls was 8.5, whereas in brassinosteroid-treated fruit was 9.4. We analyzed juice composition at harvest, in collaboration with Prof Yu Wang at CREC. Results can be seen in Table 1, supplementary material. In general, Br treatment increased concentration in some sugars, including fructose and glucose and some organic acids, like ascorbic acid and citric acid. As a result of these changes, an informal taste panel rated Br-treated juice as more equilibrated and citrusy in flavor. 
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