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REPORT UPDATE (500 words; summarize your accomplishments )

The present investigation has provided baseline susceptibility data for several Florida ACP populations to commonly used
insecticides and verifies reduced susceptibility to several insecticides among geographically separated populations. In
general, reduced susceptibility to the insecticides tested was more widespread in the second year of the study. In 2009,
there was reduced susceptibility to fenpropathrin, imidacloprid, malathion, and thiamethoxam, as compared with our
laboratory susceptible strain, in populations from one to three sites. However, in 2010, ACP adults were less susceptible
to each insecticide tested as compared with the LS (lab susceptible) population for one or more of the diagnostic doses
tested.

In 2009, populations from La Belle, Lake Alfred, Ft. Pierce and Vero Beach showed 7, 12, 13, and 18 fold decreases in
susceptibility compared with the LS population, respectively, to chlorpyrifos. For imidacloprid, populations from Lake
Alfred, Fort Pierce, Vero Beach, Groveland and La Belle displayed 8, 10, 10, 14 and 35 fold decreases in susceptibilities,
respectively, compared with the LS population. For thiamethoxam, populations from La Belle and Groveland were 10 and
12 fold less susceptible, respectively, than the LS population.

Surprisingly, results from present study on ACP mortalities as a result of the newly developed insecticide, spinetoram,
even though its use in Florida began only in 2008, serve as an early warning for judicious use of this insecticide.
Spinetoram is considered to serve as a replacement to organophosphate insecticides. Significantly lower adult mortality
as a result of spinetoram was observed in three field populations at two of the diagnostic doses tested as compared with
the lab susceptible population. In general, comparisons made at the LD75 and LD95 showed more resistant field
populations against various insecticides than at the LD50 diagnostic dose.

General esterase, glutathione S-transferase and monooxygenase levels were lower in adults and nymphs from the LS
population than field collected populations, suggesting that insecticide resistance is positively correlated with levels of
detoxifying enzymes. Differing levels of detoxifying enzymes and resistance among the various populations of ACP
nymphs sampled could be a result of differential selection pressure imposed by insecticide spray schedules among the
various sites sampled. Nymphs from the Winter Garden site exhibited the highest general esterase, glutathione
S-transferase and monooxygenase levels which could be correlated with the relatively high resistance levels to carbaryl,
imidacloprid and spinetoram. In at least one population of ACP nymphs, there did not appear to be a correlation between
enzyme levels and resistance levels to chlorpyriphos, imidacloprid and spinetoram. This suggests that resistance in this
population could be a result of other mechanisms. However, in the majority of cases, elevated enzyme levels were
correlated with greater resistance levels. Use of enzyme inhibitors, such as piperonyl butoxide, diethyl maleate and
triphenyl phosphate for cytochrome P450, gluthione S-transferase and carboxylesterase, respectively, may be useful in
cases where increased enzymatic detoxification is contributing to resistance.

We are currently using the above data to develop optimal rotation schedules and investigating binary mixture treatments
for prevention of further resistance development.
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