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	Title: Surviving HLB and canker: Genetic strategies for improved scion and rootstock varieties 
	Investigator: Fred G. Gmitter Jr.
	Email: fgg@crec.ifas.ufl.edu
	Phone: 863.956.1151  x1301
	Organization: University of Florida, CREC
	Date: 1/14/2009
	Contract: 013446
	Duration: 4
	Year: 1
	Funds: 500000
	Report: 1. HLB/Canker Resistance: Over 300 transgenic plants from independent transformation events with six different anti-bacterial constructs were regenerated, including many sweet orange and grapefruit, several with  promoters shown to be phloem-limited in their expression in citrus.  Many plants have been inoculated with HLB, to test for resistance. The first transgenic grapefruit plants containing the LIMA construct were inoculated with HLB 18 months ago, & remain RT-PCR negative with no symptoms, while the grafted HLB inoculum budsticks remain RT-PCR positive; this encouraging result suggests that LIMA may provide resistance or at least substantially delay disease. Citrus genes involved in systemic acquired resistance (SAR) have been identified and cloned, and several have already been engineered into transgenic plants, and are being tested against HLB and canker. Other new genes are being cloned for new transformation experiments. AtNPR1 and host PR1 transgenic Carrizo plants have been tested for canker resistance and preliminary results show decreased susceptibility. Six tetraploid plantlets (putative somatic hybrids) were recovered from fusions of W. Murcott with the HLB tolerant papeda C. latipes, in efforts to develop HLB tolerant rootstocks. Genes involved in kumquat resistance to canker have been characterized further to determine the most likely candidates to produce resistant citrus, and several of these have been cloned in the past year, including homologues to Xa-21 (Xanthomonas resistance in rice) & other R genes.   
2. Rootstocks for New Production Systems:  Two somatic hybrid rootstocks that control tree size were selected for release to the industry in 2010: Changsha + Benton produces trees the size of Flying Dragon with better yield; and White grapefruit + trifoliate orange 50-7, similar to Swingle citrumelo but with smaller trees. Propagations of five grower-cooperator replicated field trials are ready for planting in early 2009 to evaluate selected commercial and trial scions in combination with over 100 rootstocks selected from our research programs; these include the most advanced hybrids we have produced with good potential adaptation to new production systems being tested to manage HLB threats to profitability. Preliminary evaluations of new rootstock hybrids continues.
3. General Scion and Rootstock Improvement: Though focused first on HLB and canker, the program continues the process of producing new varieties to address the other critical needs of the industry. Work continues with CTV resistance, and a number of transgenic plants have shown resistance in first tests. We have been selecting new hybrids with fruit similar to red grapefruit, and have identified some with apparently higher levels of tolerance to canker and lower FC (responsible for drug interactions) levels in fruit. We have continued field trials of seedless Midsweet and Valencia lines with earlier/later maturity and improved juice quality; we identified selections being prepared for release by 2010. Promising early-maturing sweet orange scions were topworked to increase production and continue their evaluation, and a trial was planted at the GCREC, Balm. These candidate releases have been submitted to the DPI Parent Tree Program. The sweet orange improvement project should result in higher quality juice products from Florida producers, and this in turn may result in a better return for growers, to compensate for  higher production costs associated with HLB and canker management and control.  
4. Other Activities: Collaborations have continued with the International Citrus Genome Consortium (ICGC) to produce EST-SSR genetic linkage maps, in support of the genome sequencing effort. EST-SSR markers we developed are nor used routinely to characterize rootstock selections for their production of nucellar seedlings.
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