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Baseline data for acetylcholinesterase sensitivity to inhibition by OP and carbamate insecticides developed for 5 insecticides.
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REPORT UPDATE (650 words; provide details about your headline)

The objectives of this project are establishing baseline toxicity data of various insecticides to field populations of the Asian
citrus psyllid (ACP). Determining the resistance and cross-resistance development potential in field populations of the ACP
and determining the mechanisms of insecticide resistance as part of insecticide resistance management program. In this
quarter, using Ellman’s biochemical assay, the baseline data for acetylcholinesterase [AChE, the target site for
organophosphate (OP) and carbamate insecticides] sensitivity to inhibition by OP and carbamate insecticides have been
generated for 5 insecticides that are labeled for psyllid control in Florida citrus along with paraoxon (parathion) which was
included as a standard insecticide. The tested insecticides were active forms of chlorpyrifos (chlorpyrifos-oxon), dimethoate
(omethoate), malathion (malaoxon), aldicarb (aldicarb sulfoxide) and carbaryl. The toxicity data of a laboratory strain which
was established in 2005 and has not been exposed to insecticides were used for comparison. Biochemical assays were
conducted on AChE of five psyllid populations collected from one grove each in five counties (Hendry, Indian River, Lake,
Polk, and St. Lucie) for determining the baseline AChE sensitivity levels and to compare them with laboratory strain. In
general, AChE of all five psyllid populations collected from five Counties showed decreased sensitivity to inhibition to all the
tested compounds compared with laboratory strain with few exceptions. The decrease in sensitivity of AChE to inhibition by
different insecticides ranged from 1 to 3-fold for Hendry County, 1 to 3-fold for Indian River County, 1 to 3-fold for Lake
County, 1 to 2-fold for Polk County and 2 to 4-fold for St. Lucie County. For Hendry County psyllid population, the highest
decrease in sensitivity was observed for malaoxon and carbaryl (3-fold). For Indian River County psyllid population, the
highest decrease in sensitivity was observed for aldicarb sulfoxide (3-fold) followed by chlorpyrifos-oxon and omethoate
(2-fold). For Lake County psyllid population, the highest decrease in sensitivity was observed for carbaryl (3-fold) followed
by chlorpyrifos-oxon (2-fold). For Polk County psyllid population, the highest decrease in sensitivity was observed for
chlorpyrifos-oxon (2-fold). For St. Lucie County psyllid population, the highest decrease in sensitivity was observed for
malaoxon and omethoate (4-fold) followed by chlorpyrifos-oxon (3-fold), paraoxon (3-fold), aldicarb sulfoxide (2-fold) and
carbaryl (2-fold). Psyllid population from Polk County is still highly sensitive to most of the OP and carbamate insecticides
tested except for chlorpyrifos-oxon when compared to laboratory strain. These data corroborates with insecticide
susceptibility data obtained from bioassays and will serve as a baseline for monitoring resistance development at the target
site (AChE) for OP and carbamate insecticide in ACP field populations. Further work to screen psyllid populations collected
from 4-5 different locations in Florida is under way for determining the baseline sensitivity of AChE and monitoring resistance
levels at the target site (AChE).

Selection of one field population each for imidacloprid and chlorpyrifos resistance is in progress. Thus far, selection of 7
generations for imidacloprid and 3 generations for chlorpyrifos has been completed. Further selection of future generations
and determining the mechanisms of resistance by toxicological and biochemical studies are in progress. These colonies will
be used for further studies on determining the resistance and cross-resistance development potential in psyllids and
mechanisms of resistance.
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