J. Biol. Controt, 11: 1-4, 1997

Effectiveness of Helicoverpa armigera nuclear polyhedrosis virus
against insecticide resistant strains of Helicoverpa armigera (Hiibner)
(Lepidoptera: Noctuidae) *
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ABSTRACT: Larvae of cotton bollworm, Helicoverpa armigera (Hibner)
resistant and susceptible to fenvalerate and endosulfan were tested for
susceptibility to a nuclear polyhedrosis virus. The L.C, values were less in
resistant strains than in susceptible. The resistance ratio to HaNPV was
highest in fenvalerate resistant strain (0.88) followed by endosulfan resistant

(0.64) strain.
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Increased use of chemical pesticides has
led to several serious concerns in the
management of cotton bollworm. This has
resulted in development of alternative
methods for pest control. The microbial

insecticides are now used to control the
~insect pests and also to lessen pesticide
residues in crops. Since use of pesticides
can not be dispensed with for suppression
of cotton bollworm, it is imperative to
know whether the insecticide resistant
population of the insect pest is more, less
or equally susceptible to an
entomopathogen than in a non-insecticide
selected population. Since the modes of

action of entomopathogens are different
from those of chemical insecticides, one
would not expect physioclogical cross
resistance between a chemical and a
entomopathogen. Hence, the present
investigation has been taken up to manage
the insecticide resistance by employing
entomopathogen, HaNPV.

MATERIALS AND METHODS

Maintenance of insect strain

About 300 larvae of H. armigera
collected from cotton fields from Sindhnur

*Part of Ph. D. thesis submitied by the senior authorto the University of Agricultural Sciences, Dharwad
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during September, 1993 were reared in
glass vials on artificial diet individually
following the procedure of Rabindra and
Dhandapani (1988). One set of next
generation larvae were used for bioassay
study. The susceptible strain obtained from
Tamil Nadu Agricultural University,
Coimbatore was reared in the laboratory
following the similar procedure and used
for comparison, with the field strain in
assessing the resistant level to fenvalerate
and endofulfan.

Insecticide bioassay procedure

Third instar larvae of F1 generation
were used for bioassay to estimate the
LLDsg. The insecticides used were
fenvalerate and endosulfan. Serial dilutions
of above two insecticides in acetone were
prepared separately such that each was one
half of the previous concentration to obtain
mortality ranging from 20 to 80 per cent.
One ul of each insecticide solution was
applied to the thoracic dorsum of the third
instar larva using Arnold microapplicator.
Control insects were dosed with acetone
alone. Each treatment was replicated four
times having ten insects per replication.
Treated larvae were reared individually in
glass vials on artificial diet. The mortality
was assessed 72 h after treatment. The data
on mortality were corrected by Abbott’s
formula and subjected to statistical analysis
following the method of Finney (1952).
L.D35@ values were worked out separately
for two insecticides including the
susceptible. The resistance level for each
insecticide was worked out by dividing the
LDsg value of test strain by LDg( value

of susceptible strain to a given toxicant.
Entomopathogen bioassay

With the second set of larvae, a diet
surface treatment bioassay was used to
determine the susceptibility of insecticide
resistant and susceptible strains of H.
armigera to nuclear polyhedrosis virus
obtained from Pest Control (India) Pvt.
Limited, Bangalore. Fifty microlitre of
HaNPV was spread evenly on the surface
of the artificial diet. After 15 minutes of
air drying, one third instar larva was
released into each vial for microbial
ingestion. Forty larvae were treated with
each concentration (treatment) in four
replications of ten each. Larval mortality
was recorded from third day after treatment
till pupation or death. LCgg values were
determined from the corrected mortality
values according to Finney (1952) for the
pathogen in resistant and susceptible
strains.

RESULTS AND DISCUSSION

The level of resistance evaluated in the
laboratory for the field collected H.
armigera larvae at the beginning of the
experiment to fenvalerate and endosulfan
was 30.74 and 7.73 folds, respectively
(Table 1).

The virus proved to be the most
effective in mitigating the resistance to
insecticide in A. armigera. It is surprising
to note that the LCsgp was less in
fenvalerate resistant (0.88 times) and
endosulfan resistant (0.64 times) strains
than susceptibile strain (Table 2). Though,
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there are several reports on the utility of
NPV in the H. armigera management, only
in 1989 NPV was demonstrated for H.
armigera control in many crop in India
(Jayaraj et al., 1989). The present findings

The practical utility of the present
findings is in confirmity in respect of NPV
with the results of Listov and Nesterov
(1976), Rud and Bellonik (1984) and
Rabindra and Jayaraj (1985) who reported

Table 1. Levels of insecticide resistance in H. armigera strain

Insecticide H. armigera strain

LD3gp (ng/larva)

Fiducial limits Resistance Ratio*

Fenvalerate Field 0.913020
Susceptible 0.029700
Endosulfan Field 0.404320
Susceptible 0.052325

0.69240 - 1.19820 30.74
0.02680 - 0.04920
0.30870 - 0.52395 7.73

0.03885 - 0.06895

* Resistance Ratio = LDsg of resistant strain/LDsg(y of susceptible strain

Table 2. Pathogenicity of HaNPV in resistant and susceptible strains

H. armigera strains LCsq Resistance Ratio* Fiducial limits (POB/m1)
(POB/ml)
. 7 6 7
1. Susceptible 1.46 x 10 - 6.10 x 10 -362x 10
i1. Resistant
7 6 7
a. Fenvelrate 129x 10 0.88 512 x 10 - 330x 10
b. Endosulfan 9.26 x 106 0.64 3.93 x 106 -2.08 x 107

* Resistance Ratio = L.Cg( of resistant strain / LC 3 of susceptible strain

slightly differ from the work of Ignoffo and
Roush (1986) who stated that insecticide
resistant strains were as sensitive to the
NPV as insecticide susceptible strains of
H. virescens.

The above findings indicate varied
effectiveness of organisms in differentially
responsive strain to pesticide action. The
response to the action of entomopathogen
in the testinsect was altered by differetial
level of pesticide resistance existing in the
populations.

that entomopathogens can break insecticide
resistance when properly introduced into
the population.

Based on the relative efficacy of HaNPV
in resistant and susceptible strains, it may
be concluded that NPV, apparently
becomes an obvious choice and hence its
usage can become viable proposition in
mitigating the pesticide resistance problem
in H. armigera.



BASAVANA eral.

REFERENCES

Finney, D. J. 1952. Probit analysis,
Cambridge University Press London,

183 pp.

Ignoffo, C. M. and Roush, R. J. 1986.
Susceptibility of permithrin and
methomyl resistant strains of Heliothis
virescens (Lepidoptera: Noctuidae) to
representative species of
entomopathogens. Journal of Economic
Entomology, 79: 334-337.

Jayaraj, S., Rabindra, R. J. and Narayanan,
K. 1989. Development and use of
microbial agents for control of Heliothis
spp- (Lepidoptera: Noctuidae) in India,
pp. 483-503. In : King E. G. and
Jackson, R. D. (Eds.). Proceedings of
the Workshop on biological control of
Heliothis : Increasing the effectiveness
of natural enemies, November 11-14,
New Delhi, India.

Listov, M. V. and Nestervo, V. A. 1976.
On the resistance of small flour beetles

to methyl bromide. Zaschita Rasteni
No. 6, p. 48.

Rabindra, R. J. and Jayaraj, S. 1985. Life

of Protozoans for the control of insects,
pp. 141-149. In : Jayaraj, S. (Ed.).
Microbial control and pest
management, Tamil Nadu Agricultural
University, Coimbatore.

Rud, E. W. and Bellonick, S. 1984. Efficay

of combination of polyhedrosis viruses
and permethrin against the white
cutworm, Ewloc scandens Piley
(Lepidoptera: Noctuidae). Journal of
Economic Entomology, 77. 989-994,

Rabindra, R. J. and Dhandapani, J. N. 1988.

Mass production of selected host/prey
insects for culturing parasites, predators
and pathogens of pests of cotton,
oilseeds and pulses. Paper presented at
the Summer Institute on Techniques of
mass production of Biocontrol agents
Jor management of pests and diseases,
TINAU, Coimbatore, 17-26 June, 1988.



