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Project Title  Development of Promising New Rootstocks and Scions for Florida Citrus

Principal Investigator Kim D. Bowman Today’s Date 09/30/08

Email kim.bowman@ars.usda.gov FDACS Contract Number 13502
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Organization USDA Total Direct Funds (current year) $184,000.00

REPORT UPDATE (650 words)

Crosses and genetic transformations were completed for development of improved citrus rootstocks and scions. Rootstock
crosses focused on developing an improved sour orange (Supersour) rootstock and introgressing HLB resistance from exotic
citrus relatives. About 5000 new hybrid seed from crosses were planted and grown in certified greenhouses. Work was
continued to study the inheritance of seedlessness using a population of plants with seedless Kishu as the pollen parent and
commercial scions as seed parents. Work was also continued to study the inheritance of fruit quality factors in sweet
orange-type material using a population of hybrids between high quality pummelo and mandarin parents. Yield, fruit quality,
tree size, and/or other performance information were collected from 21 existing USDA /cooperative rootstock and scion field
trials. Two new cooperative rootstock field trials were planted. Evaluation and testing of rootstocks in four field trials heavily
infected by HLB to characterize HLB resistance of rootstock selections was initiated. Plants from common cultivars, exotic
germplasm, and new hybrids were tested for HLB tolerance using graft-inoculation in the greenhouse. Plants were monitored
for HLB symptom development, and samples were collected for gene expression studies and PCR analysis. Work continued
to identify sources of resistance to HLB in exotic citrus and incorporate this resistance by hybridization into the best
commercial citrus cultivars. In a coordinated effort between this grant and the FCPRAC transgenic citrus grant to USDA,
significant effort was devoted to transformation of citrus with antimicrobial peptide genes to induce HLB and canker
resistance in the best scions and rootstocks for Florida conditions. In 2008, more than 13000 seedlings have been grown in
culture for transformation, transformation has been completed on more than 50500 explants, and 2440 putative transformed
citrus shoots have been micrografted or placed onto rooting media. Twenty-nine independent citrus transformants with
antimicrobial peptides have been established in the greenhouse and are being grown for HLB testing. In-vitro screening of
numerous antimicrobial peptides for potential value in controlling HLB is underway using Agrobacterium and Sinorhizobium
as surrogates for the HLB bacteria, as they can be cultured and are closely related. Preliminary work was completed and
published on gene expression in citrus plants infected with HLB. Extensive renovation of the USDA citrus germplasm
collection was conducted to preserve germplasm critical for the breeding program. Budwood of advanced scion selections
was provided to the National Citrus Germplasm Repository for secure preservation. Trees of 16 new promising USDA scion
selections were submitted to the Florida Department of Plant Industry Bureau of Citrus Budwood Protection as candidate
parent trees. An extensive study of potential transmission of HLB through rootstock seed was completed. New field
experiments to identify rootstocks with resistance to Phytophthora palmivora and P. nicotianae were established with
cooperators in Indian River County. Cooperative research was continued with Hailing Jin of University of California to study
small RNA induced or repressed in response to HLB infection. Presentations were made at the ASHS Annual Meeting,
FSHS Annual Meeting, the Indian River Citrus Seminar, and to other citrus industry groups. One promising new scion
cultivar and one dwarfing rootstock, US-942, were prepared for commercial release in the coming year.
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