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REPORT UPDATE (500 words; summarize your accomplishments )

We have recently completed a two-year study (2009-2010) to develop baseline studies on levels of insecticide resistance
among five geographically discrete populations of ACP across Florida. Briefly, in 2009, one or more field population of
ACP exhibited higher LD50 values to fenpropathrin, imidacloprid, malathion and thiamethoxam compared with the
laboratory susceptible (LS) population. The highest level of resistance was observed in the La Belle population with a
resistance ratio of 38 and 13 to imidacloprid and thiamethoxam, respectively. Three populations exhibited moderate levels
of resistance to malathion (Ft. Pierce: RR = 5.4, Lake Alfred: RR = 5.0, Groveland: RR = 3.7). The Vero Beach population
had a moderate level of resistance to fenpropathrin with a RR value of 4.8. In 2010, susceptibilities of field populations
were compared with the LS population. In general, the percent mortality of adult ACP from each field population was
lower than that of the LS population for most of the insecticides tested. In addition, the susceptibility levels of immature
ACP from four field populations were determined.

Activity of the major classes of insecticide detoxification enzymes was compared for field and laboratory psyllids. Among
these enzymes, levels of general esterase, glutathione S-transferase and cytochrome P450 activities were higher in adults
in several field-collected populations compared with LS adults. Likewise, among immature ACP, general esterase,
glutathione S-transferase and cytochrome P450 activities were significantly higher in certain field populations than LS
populations.

The current results suggest that ACP have developed varying levels of resistance to major insecticides currently
registered for its management. Elevated levels of detoxifying enzymes in these populations may be underlying
mechanisms of this resistance. Our results indicate that continuous monitoring of insecticide resistance should be
conducted to check for any emerging problem.

Insecticide applications in citrus groves against ACP in Florida are conducted under a wide range of temperatures varying
from 10-40°C. Therefore, a study was conducted to investigate on the effects of temperature on insecticide susceptibility
in uninfected LS, uninfected field-collected, and Candidatus Liberibacter asiaticus (Las) infected adult ACP for five
insecticides at labeled rates under laboratory conditions. In addition, the effect of temperature on the activity levels of
three detoxifying enzymes was determined for uninfected ACP. All three ACP populations were found to have a
significant positive correlation between temperature and percent mortality for chlorpyriphos, imidacloprid, spinetoram and
thiamethoxam. The exception was fenpropathrin, where a negative correlation was found. Among the detoxifying
enzymes, glutathione S-transferase was the only enzyme found to have significant negative correlation with temperature,
whereas cytochrome P450 and general esterase activities were found to have no correlation with temperature. Results
from this study suggest that prevailing temperatures under grove conditions at the time of insecticide applications should
be considered to decide on an appropriate insecticide.
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