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carbamates, and organophosphates are involved with activa-
tion of indoxacarb, the potential exists for negative cross-re-
sistance to indoxacarb. A specific case of negative cross-resis-
tance between pyrethroids and indoxacarb has been reported 
in Helicoverpa armigera in Australia based on bioassay data, 
suggesting that the same group of esterases are involved in 
both indoxacarb activation and pyrethroid resistance [17]. 
However, in the obliquebanded leafroller, Choristoneura ro-

saceana (Lepidoptera: Tortricidae), DEF did not significantly 
affect indoxacarb susceptibility when exposed by ingestion 
and did not affect toxicity in strains shown to be resistant to 
other insecticide classes [17] and [18]. The potential for nega-
tive cross-resistance and antagonism of toxicity by DEF may 
be species specific or even population specific and broad gen-
eralizations should be avoided.

Importantly, results from this investigation suggest that in-
tegumental exposure to indoxacarb in the European corn borer 
involves similar mechanisms of activation to those associ-
ated with exposure by ingestion reported in other insects. Fur-
ther clarification of the role of hydrolytic metabolism as well 
as tissue and species specific profiles of hydrolytic activation 
will further clarify the role of these processes in determining 
indoxacarb toxicity. 
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