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REPORT UPDATE (650 words)

This is the final report for this project. Future reports for extensions of this work will be generated under the new FY09 grant
number.

In 2006/2007 populations of bacteria (Xcc) in wounds created by cutting or puncturing the rind of non-processed and
processed grapefruit varied from 53,000 to 64,000 cfu/ml in punctured fruit and from 9.4 to 9.6 x 104 cfu/ml in cut fruit on the
day of inoculation. After 8 days in cold storage, the populations recovered from the inoculated rind tissue in all treatments
decreased (5,200 to 11,000 cfu/ml) and by 29 days had dropped a further order of magnitude (320 to 960 cfu/ml). In 2007,
an additional treatment of injured fruit left on the tree in the orchard was included. Not all treatments resulted in a consistent
decrease in Xcc population over time in 2007. On day 1, bacterial populations for all treatments ranged from 10,000 to
77,000 cfu/ml. After 8 days, the populations were lower for all fruit. Thereafter, the populations surviving in the rind of
non-processed and processed fruit ranged between 180 and 23cfu/ml. In wounds on fruit kept on the tree, the populations
were also variable, ranging from 6,400 to 130,000 cfu/ml with time. After 22 days most of wounded fruit dropped from the
tree and could not be assayed. The data for 2006 were best described using a negative power-law model, and all four source
groups of fruit showed a similar relationship as recoverable numbers of bacteria declined with time. The data from 2007 were
too variable with time to fit a meaningful model describing the changes in the population of Xcc. In no cases did harvested
mature fruit ever develop lesions after Xcc inoculation. Young canker leaf lesions, the source of inoculum in this study, are
known to produce large quantities of Xcc bacteria, and the number of recoverable bacteria that survived within wounds
declined with time for all treatments in 2006; however, in 2007 populations were more variable. In 2006, in either processed
fruit that had passed through conventional packing line disinfestation or non-processed fruit, the bacteria populations in
wounds decreased rapidly to low levels. In the 2007 trial, populations remaining between 1 and 29 days after wounding and
inoculation were variable within and among treatments. Furthermore, injured fruit remaining on the tree tended to sustain
higher populations of bacteria longer than harvested fruit. This is likely because of the physiological and biochemical
differences in harvested fruit compared to fruit still attached to the tree. Once harvested, fruit begin to senesce, physiological
and biochemical changes occur as the fruit breakdown. This breakdown can be slowed to some extent by cold storage and
storage under different atmospheric conditions. Both are common postharvest practices. Metabolic changes in harvested
fruit compared to fruit still attached to the tree, appear to be detrimental to survival of Xcc. Thus, Xcc populations are not
maintained in harvested fruit, but tend to decline to non-detectable levels within a few weeks after harvest. Wounds on
harvested fruit containing Xcc inoculum do not lead to canker lesion development, nor do they provide sites for prolonged
Xcc survival. Based on these results, the period during which fruit is processed, packed, stored, shipped, and resides in the
market place before reaching the consumer (a period of up to several weeks) is likely to be more than sufficient for Xcc
populations to decline to non-detectable levels

USDA, APHIS has written a revised PRA for citrus fruit as a potential pathway based on this work. The PRA is currently out
for public comment.

This work has been publish in: Gottwald, T., et al., The epidemiological significance of post-packinghouse survival of
Xanthomonas citri subsp. citri for dissemination of asiatic citrus canker via infected fruit. Crop Protection (2009),
doi:10.1016/j.cropro.2009.02.003
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