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	Title: Mechanical transmission from infected fruit from packinghouse as sources of infection 
	Investigator: Tim R. Gottwald
	Email: tim.gottwald@ars.usda.gov
	Phone: 772-462-5883
	Organization: USDA, ARS
	Date: 10/01/2008
	Contract: 13503
	Duration: 1
	Year: 1
	Funds: 28452
	Report: In the Florida packinghouse trials, the number of inoculation Bioassay sites that developed lesions on ‘Duncan’ grapefruit leaves (indicative of the presence of Xcc) was invariably greatest on the day of processing and lowest by day 8 in 2006.  In 2007, when bioassays were performed on day 22, there were no detectable viable, infective Xcc left in the fruit sample.  Similarly, in Argentina the proportion of injection-infiltration sites developing Xcc lesions was lowest on day 8. This reproducible reduction in apparent Xcc viability of fruit lesions, with concomitant reduced ability of fruit lesions to serve as sources of inoculum, is corroborated by the general decline in number of lesions per leaf produced by the samples from Argentina and Florida over time.  A comparison of packing line treated vs. non-treated samples in Argentina also demonstrated packing line processing reduced activity of canker lesions by approximately 50%. Samples that had not passed through the packing line had more active lesions, which suggests that even if infected fruit passes through a packing line, the ability of the lesions to produce bacteria has been significantly reduced.  Furthermore, in Argentina, many fewer Xcc bacteria were reisolated from naturally-occurring fruit lesions in August compared to April, reflecting the effect of fruit age on inoculum production.  Although not always significantly different, the numbers of lesions produced in bioassays by samples taken from fruit in cold storage tended to decline with time.  Some of these data were variable among all groups, and it is pertinent to note that an occasional lesion may remain viable, with infective Xcc and result in a spike in infection as noted on day 8 in 2006. By day 22 in 2007, no lesions were produced in the bioassays of washates from packinghouse fruit, the only experiment that checked inoculum production from lesions over such a long period.  Based on the results of these studies, it appeared that Xcc population levels declined in fruit lesions up to day 8, and ceased to produce detectable viable, pathogenic Xcc bacteria after 22 days in cold storage post-packinghouse processing. With the bioassays, very low numbers of Xcc bacteria were recovered from apparently healthy fruit in mixtures with symptomatic fruit.  The ability to recover viable, pathogenic Xcc bacteria from symptomatic fruit or mixtures containing symptomatic fruit surfaces after packing line disinfestation treatment was anticipated.  Thus, these treatments were placed in the trial as checks to ensure that Xcc detection methods were adequate.  However, it appears that if fruit are carefully graded to discard symptomatic fruit, the likelihood of asymptomatic fruit either pre-contaminated or becoming contaminated with viable, pathogenic Xcc will be exceedingly low.  The reduction in viable Xcc recovery after packing line treatments of grapefruit in Florida and lemon in Argentina were consistent and thus reinforcing.  Also, total bacterial population on fruit stored over time with or without (in the case of lemons) processing treatments generally declined. However, on day 22 in the 2007 Florida study, there was an indication that total bacterial populations increased, which might reflect a slow re-colonization of the fruit surface in storage from residual, non-canker and non-pathogenic bacteria that survived the treatment. Taken as a group, these series of experiments demonstrate that harvested and packinghouse-disinfested citrus fruit are extremely unlikely to be a pathway for Xcc to reach and infect susceptible citrus and become established in canker-free areas.


