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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
 
Objective 1: Screen breeding populations for new individuals with exceptional HLB tolerance and fruit quality as populations mature and begin to fruit; and Objective 2: Plant new and manage ongoing Stage 2 semi-commercial trials of the selections most likely to succeed in the HLB environment versus commercial standard controls.
 
The UF/IFAS and USDA-ARS personnel are currently overseeing five trials that have been planted to evaluate selections fr performance in the HLB environment, one trial was planted before the project period, four were planted during the project period.  We are anticipating the planting of more trials in 2026 after the threat of freeze.  These trials incude randomized complete block and other randomized designs.  The five trials under management include: 1) The CREC Coca Cola trial.  This is located in Lake Alfred, Polk County and is undergoinf soil amendment with compost;
2) CREC fresh fruit trial #1: this trial includes fresh selections that appear to have HLB tolerance versus control as well as culivars that have unknown HLB tolerance. This is located in Lake Alfred, Polk County at the CREC; 3) CREC sweet orange trial #1.  This trial includes sweet orange selections, some of which appear to have HLB tolerance versus control and it also includes the typical sweet orange conventions, including Valencia and Hamlin budlines on conventional rootstocks; this is located in Lake Alfred, Polk County at the CREC; 4) OLL trial #1. This trial includes OLL sweet orange with several rootstocks, including UF rootstocks and conventions based on grower input. This trial was planted before the others in July of 2023 and includes OLL-4 and OLL-8 with Valencia on US-942 and US-897 planted nearby as  comparatord.  This is located in Haines City, Polk County on private land near the CREC; 5) Lemon trial at Eagle Lake.  Conventional selections of lemon include Bearss, Harvey and Meyer (a lemon hybrid popular with the public) and the advanced selections include three seedless lemons, one of which has been released. These lemons are on three different rootstocks in an area with canker pressure by older Bearss and Lisbon lemon trees in Eagle Lake, FL.  
 
We have contacted UF/IFAS Plant Science Research and Education Unit in Citra, FL to prepare a six-acre parcel of land for the planting of the next Coca Cola trial.  This three-site trial already exists in Lake Alfred, FL, but will also have sister plantings in two additional locations in spring of 2026, with one location in Citra, FL (Marion County) and the other location in Fort Pierce, FL (St. Lucie County).  These will be replications of the randomized complete block design trial in Polk County, FL. Funding has been expended to prepare the sites for planting and this has been authorized by CRDF.  Due to the delay in processing funding at USDA-ARS, PI Chater is using available funding to complete activities for project objectives to move the project forward and these changes to the budget were discussed and authorized by CRDF. 
  
Marathon continues to suffer from granulation problems in Central Florida, but the trees are exceptionally healthy at multiple sites and growers in North Florida have stated that the granulation was not as bad in their region and they were able to get packout.  Marathon also packed out in Central Florida in one commercial planting, but granulation was observed in the tops of the fruit.  Drone flights have been flown and were scheduled to be flown but PI Chater was contacted by UF in Gainesville, FL and was told that drones cannot be Chinese made and so drone operations are on hold until this challenge can be overcome with an authorized drone.  There continued to be UF/IFAS and USDA selections with exceptional tolerance at Eagle Lake and field day was held to show the stakeholders these trees, one mandarin variety that was encouraged to be released by a major processor appeared to have good fruit load and exceptional quality in the HLB environment.  The latest season varieties are being evaluated during the next project period and the report following.
 
At both USDA-ARS and UF/IFAS facilities, germplasm was evaluated for HLB tolerance and quality.  Several selections were discovered to have potential on UF/IFAS CREC property.  These accessions have been flagged for closer evaluation next season.  At USDA-ARS several selections appeared to have superiot Brix on their own roots, with multiple samples showing over 20 Brix, which was tested and retested to verify. Pictures were taken to show evidence and Phil Rucks visited PIs Chater and Mattia during evaluiation at Whitmore Farm and he can verify the degrees Brix of these accessions as he saw the readings.  Additionally, there was a successful extension event at Whitemore Farm and bother PIs (Chater and Mattia) were there for that event.  PI Chater held three extension events during this reporting period to disseminate data to growers and other stakehodlers and to show them trees with HLB tolerance.
 
There is total of at least ten Stage 2 trials (or approved to be Stage II trials by CRDF) that will be planted during the course of this project.  Dr. Mattia has budded and continues to manage the trees of now five trials previous report was three) that are in the greenhouse, with the intention of planting three of them in 2026 after threat of frost.  These trials include 1) a sweet orange trial; 2) a grapefruit trial; and 3) a fresh fruit trial and two others.  The first phenotypic data from these trials will be collected in spring of 2026, as there is some fruit set this year in the Haines City trial, although set is sporadic, quality data will be collected.  All trials have either control rootstocks or control combinations, depending on the trial.  Data on yield, quality and granulation have been collected at the CREC Pilot Plant, packing line and in the Chater Lab for various rootstock scion combinations.  PI Mattia is planning six additional trials and liners are being progated for those trials.  
 
 
Objective 3: Utilize bioinformatic tools to identify genes or other variants involved in HLB tolerance and possible resistance for plant transformation and conventional breeding.
 
Assembly, phasing and annotation of the Hamlin 1-4-1 budline genome using genomic, Hi-C, and transcriptomic data is underway by a project postdoc so that it can be compared to Hamlin N13-32 to look for genes and other variants associated with HLB tolerance.  We already have Hamlin N13-32 short read sequence data.  We have identified many of the founders (parents or otherwise ancestral lines) of the USDA and IFAS citrus breeding program and these founders will be deep sequenced to assemble, phase and annotate them so that these can be used to look for rare alleles that are associated with HLB tolerance among the 100 (possibly more) genotyped accessions.  Several assembled, phased and annotated genomes will result from this work that should be useful to those at the Crop Transformation Center in Gainesville and others working on the HLB problem using biotechnology.  As mentioned previously, we have noticed that the ICBR has provided data that is not usable for the level of seriousness required for this major problem; we received data from internal core services in Gainesville that was not optimal compared to other labs we have worked with, so we have engaged with the arguably the best and most dependable plant science core facilities in the United States.  Regardlees of this hurdle, the bioinformatic work is underway and citrus genomes of parental lines are being assebled, phased and annotated by postdoc project personnel, with new sequencing quoted for the 100 accessions.  Both USDA-ARS and UF/IFAS have agreed on the set of genomes to be short- and long-read sequenced with the intention of discovering genes and possibly other variants associated with HLB tolerance.  These accessions include a list of old and new cultivars, breeding parents, and other accessions that are important to investigate the biological underpinnings of HLB tolerance. 
 
 
The paperwork with the Lawrence Berkeley National Laboratory has been completed, so work can officially start on their end for this project.  Additional paperwork matters came to be and they are being addressed. 
 
We have addressed the problem with the ICBR and will send samples to the best, most universally-trusted core facility available. 
    
2. Please state what work is anticipated for next quarter:
 
There will be more significant phenotyping for late season material, especially sweet orange (OLL budlines, Valquarius, and Valencia), and trial management, and sequencing next quarter.  Sequencing was put on hold to determine whether work should continue to ICBR and it is now determined that we will go with a more experienced lab.  For phenotyping, all accessions under observation will be evaluated for HLB tolerance, fruit and juice quality.  If juice quality of an orange budline appears sufficient (Brix over 10), and the tree appears to be healthy with a commerical crop, yield will be collected.  yield will also be characterized for several promising selections regardless of fruit quality.  For planting, trees will continue to be propagated and trials maintained.  Project activities will be completed to allow for deep sequencing, phasing, and annotation of the parents or origins, such as the purchasing of DNA extraction kits and collecting plant material for the extractions in the wet lab.  Phenotypic data will be processed and analyzed with the intention of disseminating data at extension events and we will request to expend funds for publishing fees to publish these data in peer-reviewed scientific journals for worldwide, high-access  dissemination.
 
3. Please state budget status (underspend or overspend, and why):

Budget is underspent.  Once sequencing is complete, the budget should be on track.  USDA funding is still being processed and we anticipate the CRDF funding to be made available by USDA in early 2026. 
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