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The objective of this project is to screen citrus germplasm for resistance to the Asian citrus psyllid (ACP). Although citrus
huanglongbing (HLB) is a century-old disease and the control of ACP is the key factor for HLB management, there is little
information regarding citrus host resistance to ACP. Our preliminary results indicate there is ACP resistance in citrus
germplasm. Historically, most (if not all) citrus resistance to HLB has been evaluated using graft inoculations, which
sometimes resulted in plants becoming infected that appeared to have resistance in the field. What is needed is research
to find varieties with resistance to the psyllid. Greenhouse and field evaluations of the USDA germplasm collection will be
conducted. There already exists in China individual citrus plants that are thought to be HLB-resistant,but likely some of
these are ACP resistant. The identification of a psyllid-resistant variety (or individual mutant) could revolutionize HLB
management strategies. If we can identify ACP resistant germplasm, we can identify resistance genes for use in traditional
and molecular breeding. Our intentions are to screen hundreds of sources of USDA and Chinese germplasm for
resistance to ACP and to field test these to see if resistance to the psyllid negates HLB or greatly facilitates control. We
expect to identify psyllid resistant citrus genotypes (or individual mutants from field-resistant collections) and/or citrus
relatives within the Rutaceae that have psyllid resistance. We expect to determine traits that confer resistance and to
identify traits that might be transferred to citrus varieties currently grown in order to make them resistant to the psyllid and
thus less prone to contracting HLB. The ultimate return from this project would be an effective management strategy to
control ACP and HLB that is less costly and friendlier to the environment and non-target organisms than the repetitive use
of broad spectrum insecticides.

A post doc was found and hired to conduct this research. A trip was made to China to firm up research plans with the Dr.
Liu Bo and the Fujian Academy of Agricultural Sciences. Seeds representing the entire citrus/citrus relative collection at
USDA-ARS-NCGR were obtained and have been planted in Ft Pierce. At the time this report was prepared, the Chinese
government had not yet approved importation of germplasm from USA. A field planting of 87 citrus genotypes and
relatives, primarily of the orange subfamily Aurantioideae, in Ft Pierce was screened for psyllid infestations during June,
July, and August. There were significant differences in susceptibility of the genotypes as measured by the categorical
rating of adults (F = 3.97, df = 86, P = 0.0001), nymphs (F = 7.56, df = 86, P = 0.0001) and eggs (F = 2.17, df =86, P =
0.0001). Many of the genotypes were highly susceptible to infestations by the psyllid, but Glycosmis pentaphylla,
Clausena harmandiana, and two genotypes of Poncirus trifoliata were completely avoided by the psyllid. The genera
Glycosmis and Clausena are not members of the "true citrus fruit trees" and are not sexually compatible with Citrus
however these groups could still serve as a source of psyllid resistance genes. However, Poncirus trifoliata, the trifoliata
orange, readily forms hybrids with Citrus spp., is the dominant root stock in China and since 1892 has been used in
Florida either alone or in hybrid form. This cold hardy genotype is highly resistant to citrus tristeza virus,
Phytophthora-induced diseases, and citrus nematode. In recent psyllid no-choice oviposition studies using six different
genotypes of Poncirus trifoliata, with Citrus aurantium and C. macrophylla as susceptible controls, a greatly reduced
number of eggs were laid on the Poncirus trifoliata selections when compared with the controls.
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