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Abstract A programme to monitor Helicoverpa
armigera (Hiibner) for resistance to fenvalerate
was initiated in 1991. Bioassays that exposed
individuals to insecticide residues in glass vials
were carried out on pheromone-trapped adults and
on F1 larvae reared from insects collected in the
field. These assays assessed changes in susceptibility
to fenvalerate during each cropping season and
from year to year. H. armigera for assays were
collected from processing tomato, sweet corn, and
lucerne crops, mainly from the Gisborne and
Hawke’s Bay regionsof New Zealand. Comparison
of LDsgs showed significant increases in resistance
of 69-fold for adults and 47-fold for third instar
larvae within a season. A diagnostic dose of 1 ug
(LDgs for susceptible populations) showed a
significant trend of declining mortality from 1992
to 1994 for adults, but trends were unclear for
larvae. Assays with a diagnostic dose of 10 ug
(LDgg for susceptible populations) showed
decreasing mortality from 1992 to 1994, and at 90
ug c. 1% survival of field-collected adults was
detected in 1994. Comparison with Australian data
and lack of control failure suggests that New Zealand
populations are still widely susceptible to the
insecticide, but that the frequency of resistance to
pyrethroids is increasing. A reduction in the rate of
decrease in susceptibility within the 1994 cropping
season suggests that integrated pest management
procedures have reduced selection for fenvalerate
resistance in H. armigera.
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INTRODUCTION

Helicoverpa armigera (Hiibner) is a key pest of
processing tomato and sweet corn crops in the
northern half of New Zealand. Before the widespread
establishment of new larval parasitoids in 1985
(Cameron & Valentine 1989) and the
commencement of an integrated pest management
(IPM) programme in 1987 (Walker & Cameron
1990), control of H. armigera was reliant on
insecticides. The use of synthetic pyrethroid
insecticides for this pest has predominated from
c. 1979/80 to the present, but the number of
applications has been reduced from 1991 as a result
of IPM recommendations (Herman & Cameron
1993). Although there have been no reports of
control failures in New Zealand, the failure of
synthetic pyrethroids to control Helicoverpa spp. or
Heliothis spp. in several countries has been attributed
to resistance. These observations prompted the
initiation of a programme to monitor pyrethroid
resistance for these insects in New Zealand.

Resistance of H. armigera to synthetic
pyrethroids has been detected in Australia (Gunning
etal. 1984), Thailand (Ahmad & McCaffery 1988),
India (McCaffery et al. 1989), and resistance has
similarly been documented for Heliothis virescens
(F.) in several American states including California
(Twine & Reynolds 1980) and Texas (Plapp &
Campanola 1986). Monitoring programmes for H.
armigera overseas have used various bioassay
techniques to compare LDsgs derived from dose-
response lines for different populations, or to
compare survival at diagnostic doses. Although the
use of LDsps has provided estimates of relative
levels of resistance in populations, Roush & Miller
(1986) recommended the use of diagnostic tests to
detect low frequencies of resistance before control
failures occur.







