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Project Title  Determining the movement patterns of Asian citrus psyllid within and between groves
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REPORT UPDATE (650 words)

The goal of this proposal has been to quantify and describe both the local and long-range movement patterns of the Asian
citrus psyllid (ACP), Diaphorina citri. A thorough understanding of insect dispersal such as range limits, frequency of
movement, and seasonality should improve development of pest management strategies, particularly for plant disease
vectors such as ACP. Recently, we reported on the development of a protein marking technique for tracking the movement of
psyllids in citrus groves. The marking proteins are benign and inexpensive. The proteins are sprayed onto citrus foliage with
hand-gun applicators and are subsequently picked up by resident psyllids. Marked psyllids are re-captured on sticky traps
and the protein markers are detected by a highly sensitive Enzyme-Linked ImmunoSorbant Assay (ELISA). In our field
experiments to date, we have detected protein markers on 69% of captured adult psyllids in managed groves (treated with
milk protein) and 73% in unmanaged groves (treated with egg protein). Of the marked psyllids captured in managed plots,
80% were marked with milk and 20% were marked with egg. Since the source of the egg protein was the spray applied to
the unmanaged grove plots, this suggests movement from the unmanaged plots into the managed plots. By the same logic,
adult ACP captured in the unmanaged grove plots that were marked with milk likely originated from the commercially
managed grove plots sprayed with this protein. These findings indicate that a portion of ACP moved bi-directionally between
unmanaged and managed groves separated by 60-100 yards within 3 d. Also, our results suggest a net directed movement
from the unmanaged into the managed plots. Although the underlying reasons for this frequent and highly active dispersal
behavior are not yet understood, this is the first direct evidence for rapid, short distance movement of ACP between
unmanaged and managed groves. Investigations are needed to determine whether unmanaged groves are reservoirs of HLB
and whether this contributes to disease spread into commercial citrus. In such case, direct management or potential
destruction of unmanaged groves may be required for effective management of ACP and HLB in Florida. Second, direct
proof of rapid short range psyllid movement between adjacent groves indicates that ACP is capable of rapidly re-infesting a
managed citrus grove from a neighboring grove where psyllid management practices are lax. This supports the idea that
area-wide management strategies are needed for effective overall ACP management. These results also indicate that
supplemental border sprays will likely prove helpful in cases where psyllids are immigrating from infested neighboring areas
into managed groves. Consistently higher captures of ACP on traps located on plot borders further indicates that citrus grove
borders require more intense management than interior portions of the grove. These data indicate frequent movement by
adult ACP between groves and prove that unmanaged groves act as refuge sites for ACP leading to re-infestation of nearby
managed groves. We are currently beginning to investigate the impact of supplemental border sprays and whether this may
improve psyllid control by preventing rapid re-infestation. Additional upcoming research for this season will include accurately
quantifying movement patterns of ACP including their frequency, distance, speed, height, and potential seasonality. This will
allow us to tailor current management strategies (such as pesticide sprays) for most effective control based on seasonal
movement patterns of the psyllid vector. Also, this may allow for creating pesticide alternative techniques such as designing
fine mesh nets to surround grove boundaries or exploit existing and/or new wind break plantings as a preventive measure
against ACP entry during critical periods of peak migration depending on the height of ACP dispersal.
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