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Project Title  Development of Promising New Rootstocks and Scions for Florida Citrus
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REPORT UPDATE (650 words)

Yield, fruit quality, tree size, and/or other performance information were collected from 22 existing USDA /cooperative
rootstock and scion field trials. Multiple harvest dates were completed for some trials to assess optimum maturity dates for
selected new scions. Several of the rootstock trials have some level of infection with HLB and are being used to assess
rootstock tolerance of HLB under field conditions through monitoring of HLB with PCR, symptom assessment, and tree
decline. Some differences among rootstocks for HLB response were noted and are being examined more carefully. Plants
from common cultivars, exotic germplasm, and new hybrids were tested for HLB tolerance using graft-inoculation in the
greenhouse. Some hybrids exhibited notable minimal symptom development, despite inoculation with HLB. New field
plantings with advanced rootstock and scion selections were completed. New field experiments to identify rootstocks with
resistance to Phytophthora palmivora and P. nicotianae were continued with cooperators in Indian River County. Crosses
were completed for development of improved citrus rootstocks focused on developing an improved sour orange (Supersour)
rootstock and introgressing HLB resistance from exotic citrus relatives. About 1000 hybrids from four families of scion
crosses were prepared for field testing. In a coordinated effort between this grant and the FCATP transgenic citrus grant to
USDA, significant effort was devoted to transformation of citrus with antimicrobial peptide and other genes to induce HLB and
canker resistance in the best rootstocks and scions for Florida conditions. Additional effort was put into transformation of
citrus rootstocks as a model system to test candidate resistance genes, because selected rootstocks are much more rapidly
transformed and tested than scion cultivars. In the past year, more than 19,000 rootstock seedlings have been grown in
culture for transformation, transformation has been completed on more than 80,000 rootstock explants, and 10,800 putative
transformed citrus shoots have been micrografted or placed onto rooting media. Three hundred nineteen verified
independent citrus rootstock transformants with antimicrobial peptide or lectin genes have been established in the
greenhouse and are being grown for HLB testing. Research is continuing to follow leads generated by the HLB gene
expression study completed last year, including cloning of selected genes and promoters strongly expressed with HLB
disease development. These sequences will be used to identify potential endogenous resistance genes, as targets for novel
exotic genes, and to selectively express other exotic resistance transgenes when the tree becomes infected with HLB.
Cooperative research was continued with Hailing Jin of University of California to study small RNA induced or repressed in
response to HLB infection to identify unique targets for engineering transgenic resistance in citrus. Cooperative research was
initiated with Hua Lu at University of Maryland to study systemic acquired resistance as a mechanism for engineering
transgenic resistance in citrus. Presentations on the research were made at the International Citrus Congress, the Indian
River Citrus Seminar, and to other citrus industry groups. 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 more than 1000 trees from a
population of hybrids between high quality pummelo and mandarin parents. Novel methods for improving assessment of
HLB infection, symptoms, and resistance are being developed to facilitate testing of new rootstocks and scions. Promising
rootstock and scion selections have been propagated and placed into the greenhouse to ensure that they are not lost to
HLB. One promising new seedless scion cultivar, 'Early Pride', and one highly productive dwarfing rootstock, US-942, are in
the final stages for official release. Both are expected to be commercially available this year.
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