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	HEADLINE: Long-distance movement of Asian citrus psyllid and HLB
	TITLE: Quantitative measurement of the movement patterns and dispersal behavior of Asian citrus psyllid in Florida for improved management
	DATE: 1/13/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Vector Monitoring, Behavior, Cultivation]
	ABSTRACT: We have continued to monitor the long-distance movement of ACP. A protein marking solution made up of 10% chicken egg albumin in water with Silgard added at 2000 ppm was applied to a block of 200 mature sweet orange trees in the central area of a well managed 40 ha grove in Lake Alfred, FL (N 28°07.053’, W 81°44.003’) using an ATV-mounted handgun sprayer run at ≈250psi. Marker spray was applied at the rate of ≈7.5 L/tree. Eight yellow sticky traps were placed within the marked area; two each on the northern, eastern, southern, and western borders. Traps were also placed concentrically, radiating away from the marked area at distances of 100, 300, 400, 500, 650, 1000, 1200, and 2000 meters. At each distance one pair of traps was set up in five separate locations, with an attempt made to get good radial coverage. Some traps placed at distances of 500 m and further from the marked area extended beyond the border of the grove in which the marker protein was applied; into nearby managed and abandoned orange groves. Traps were removed 11 days after application of the marker protein. This experiment was conducted twice, once in June 2010, and again in July 2010. Relative abundance of leaf flush was evaluated on the final day of the experiment in July 2010.  A cubic square frame made up of PVC pipe and fittings was randomly placed into the tree canopy, and the number of flush shoots originating from within the square frame was counted. At each trap site, two samples were taken from each of five adjacent trees and the 10 numerical values were averaged to estimate relative flush abundance. Average daily wind direction during the experiment was collected from the Florida Automated Weather Network (FAWN) database with readings from a weathering monitoring station located within the 4 km diameter study area. The degree numbers provided by the database were categorized into eight components (N (338°-22°), NE (23°-67°), E (68°-112°), SE (113°-157°), S (158°-202°), SW (203°-247°), W (248°-292°), NW (293°-337°)). A compass graph was created and superimposed over a satellite map of the study area and used to determine how many days a trap was downwind from the marked area. Grove type was separated into three categories; abandoned (no pesticide applications for at least three years), managed (areas where recommended ACP control protocols are followed), and intensively managed (areas with young trees where insecticides are applied at the maximum allowable rate for ACP control). The results indicate that adult ACP are capable of travelling at least 2000 m within 12 d. Surprisingly, wind direction did not seem to be a major factor during psyllid dispersal, which was influenced more by flush availability and areas of low or no psyllid control (grove type). Flush is a necessary resource for ACP reproduction, and it makes sense that this would affect ACP dispersal. It is not yet understood how the presence of Candidatus Liberibacter asiaticus might affect the biology of ACP. This study has shown that ACP carriers of Ca. Las may be just as fit as their Ca. Las-free cohorts in terms of dispersal abilities. ACP were trapped in both months at all distances except for 1000 m; this is most likely due to the fact that all ten of the traps placed at 1000 m were, due to the constraints of the study area, placed in trees that were either in a state of severe decline or on young trees (< 4 y) in intensively managed areas. Citrus groves that are within 2 km of any other citrus plantings are at risk for ACP infestation and HLB disease introduction from those areas. Further studies should seek to identify if ACP are capable of dispersal greater than the 2 km recorded here. Results from this study should also serve as further evidence of the threat of infestation and infection posed by abandoned groves in proximity to managed citrus as grove type was a significant factor in psyllid dispersal regardless of flush abundance. 
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