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Abstract 

 

 Four larval instars viz. IInd,III rd,IVth & Vth were fed on diet treated with four different concentrations i.e. 1x108, 

1x107, 1x106, 1x105 POB/ml to evaluate highest mortality and maximum viral yield. Findings suggest that Ha-NPV 
should be applied to IIIrd instar larvae in vitro to achieve high larval mortality (78.33 %) and maximum viral yield 

(4.319 x109 POB/g of cadavar) at 1x107ml dose inoculum. Mortality percentage reduced with a corresponding 

reduction in virus dosages in all studied instars. 
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1. Introduction 
 

Helicoverpa armigera (Chickpea pod borer, 

American bollworm, Tomato fruit borer) is a serious 

pest of legumes, cotton and vegetables in Western 
Uttar Pradesh and most states of India. Widespread 

appearance of resistance to chemical insecticide, 

including the widely used Synthetic pyrethroids, in 

the late 1980’s caused an increase in losses to this 

pest and has made control by chemicals increasingly 

expensive and unreliable (Armes et al., 1992). In 

recent years the chemical resistance problem has 

worsened, resulting in estimated crop losses (75-100 

per cent) due to this pest (Lal, 1996) and causing 

widespread hardship especially among the poorer 

farmers. This has stimulated efforts to develop 

alternative control methodologies including the use 
of insect viruses for the control of this pest. Ha-NPV, 

especially for management of Helicoverpa armigera 

in view of host specificity and safety to ecosystem. 

Earlier researches often use aqueous suspension of 

Ha-NPV containing uncharacterized virus, calibrated 

solely on the basis of larval equivalents (Kennedy et. 

al. 1998; Nardini, L. 2007). The virus is mass-

produced in vivo, as in vitro methods are not cost 

effective. Of the several factors influence the 

productivity of the virus, the stage of the larvae and 

dose of inoculum are considered critical for obtaining 

robust cadavers with more polyhedral occlusion 
bodies (POB’s) that enables high level of virus 

recovery. The lack of uniformity of results due to 

different inoculation or infection methods of diet, 

insect age, insect species and efficacy of virus 

inoculum. This presents laboratory experiment 

conducted for finding the influence of larval age and 

dose of inoculum on mortality and yield of Ha-NPV.  

2. Materials & Methods 

 
2.1 Insect 

 

Helicoverpa armigera Hubner were reared from egg 

masses of a non-diapausing colony maintained by 

Bio Control Laboratory, Sardar Vallabh Bhai Patel 

University of Agriculture & Technology, Meerut for 

NPV mass production. Larvae were reared singly (i.e. 
due to their cannibalistic nature) in the 20-25 ml vials 

on artificial diet in the virus free condition at 25 oC, 

75±5 Relative humidity. 
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2.2 Virus 

  

The Nuclear polyhedroesis virus of Helicoverpa 

armigera was obtained from Deptt. of Entomology, 

IARI New Delhi. This strain of Ha-NPV was passed 

through the non-diapausing Laboratory reared 
Helicoverpa armigera once by feeding larvae on 

artificial diet on which the virus was applied. The 

cadavers were freeze-dried, ground and stored at -20 

oC. Repeated centrifugation (500 rpm for 10 minutes 

then 6000 rpm for 30 minutes) and re-suspension in 

sterile distilled water was used to purify the virus 

before the experiment. From the freshly used virus 

stock suspension of Ha-NPV were quantified by 

counting the polyhedral occlusion bodies (POB’s) 

using a Neubauer hemocytometer. The stock 

suspensions were stored at 5 oC for about 3 months 

until use.  
 

2.3 Bioassays 

  

Freshly molted IInd to vth instar larvae were starved 

for 16-20 hours then weighed (0.035±0.006, 

0.076±0.005, 0.166±0.019, 0.384±0.043) four 

different level of virus inoculum were prepared, viz., 

1x108, 1x107, 1x106, 1x105 POB/ml. Fifteen 

replicates of each instars for each treatments were 

maintained. Rearing vails with treated diet (i.e. 

chickpea soaked for 8-10 hours in above said 
different concentration of suspension). Each larva 

were allowed to feed on the virus treated diet for 24 

hours and larvae transferred individually to another 

vials containing untreated should chickpea and 

inoculated at 25±2 oC;65±5 relative humidity . Each 

individual examined for mortality daily. Viscous 

cadavers were collected and obtained viral yield 

when they died.  

 

3. Results and discussions 

 

On evaluating the influence of larval age and of virus 
dose inoculum on mortality and yield from 

Helicoverpa armigera Nucleo-polyhedrosis virus. 

Larval mortality increased with increasing viral 

concentration, but decreased with the age of larvae. 

The percentage mortality of larvae inoculated at IInd 

& IIIrd instars (93.33%, 78.33%) were more than 

those inoculated at IVth & Vth instars (51.66% & 

15.00%). Mortality percentage reduced with a 

corresponding reduction in virus dosage observed in 

all the instars (Table1; Fig 1) .The average weight of 

viscous cadavers was higher for IVth  instar ( 
0.192±0.044 g) white it was lest in IInd instar (0.093± 

0.003 g). The yield of virus range from 0.0245 to 

1.170 X 109 POB per larvae. However it was higher 

in IIIrd instar (0.8 X 109 POB/larvae) then rest all the 

instars taken in experiment. However, different levels 

virus dosage do not differ virus yield per larvae.Here, 

in the present experiment, we find that POB yield per 

gm of cadaver was maximum in III
rd

 instar larvae and 

maximum out come of virus at 1x107 treatment 
(4.319 x 109 POB) . Sathiah and Rajbindra (2001) 

reported that the highest mortality 93.33%  for the 

dose of 392.82 POB/mm2. The virus yield per gram 

of body weight was the maximum (3.882 x 1010 

POB/g) in the diet containing soybean oil. Earlier 

Subrammaniam et. al (2001); Duan and Otvos 

(2001); Narayanan and Sheram (2001) had worked 

for modifying and increasing the production of 

Nucleo polyhedrosis virus of various lepidopterons. 

In the present study, the maximum productivity of 

Ha-NPV was obtained with respect to per unit body 

weight. The pattern showed that on cadavar weight 
basis of POB production ranged for 4.427 x 109 

POB/g. Our experiment indicated that optimization of 

the larvae age and virus inoculum two vital factor to 

give high mortality and productivity of virus in vitro. 

From the results of experiment, it can be concluded 

that Economical production of Helicoverpa armigera 

NPV achieved by using virus of 1x 107 POB/ml 

against IIIrd instar larvae of Helicoverpa armigera. 

 

 
 

Figure 1: Four larval instars Ist, IInd, IIIrd, IVth & 

Vth of Helicoverpa armigera 
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Table: 1 Effect of larval age and concentrations of virus inoculum on Ha-NPV yield. 

Larval Stage Treatment 

(POB’s/ml) 

 *Larval 

mortality (%) 

Average 

weight of 

Cadavar ( g) 

POB’s yield/larvae 

( x 10
9
) 

POB’s yield 

/g of 

Cadavar  

( x 10
9
) 

II
n

d
 i

n
st

a
r 1  x  10

8
 100 0.119±0.003 0.495 4.168 

1  x  10
7
 93.33 0.101±0.003 0.414 4.099 

1  x  10
6
 93.33 0.093±0.002 0.374 4.021 

1  x  10
5
 86.66 0.061±0.003 0.245 4.016 

Mean 93.33 0.093±0.003 0.382 4.076 

II
Ird

 i
n

st
a
r 1  x  10

8
 93.33 0.226±0.004 1.170 4.398 

1  x  10
7
 93.33 0.213±0.006 0.943 4.427 

1  x  10
6
 73.33 0.206±0.003 0.880 4.271 

1  x  10
5
 53.33 0.083±0.006 0.347 4.180 

Mean 78.33 0.192±0.004 0.835 4.319 

IV
th

 in
st

a
r 

1  x  10
8
 66.66 0.243±0.008 0.941 3.872 

1  x  10
7
 53.33 0.218±0.005 0.896 4.110 

1  x  10
6
 46.66 0.187±0.004 0.812 4.342 

1  x  10
5
 40.00 0.116±0.006 0.491 4.232 

Mean 51.66 0.191±0.006 0.785 4.139 

V
th

 i
n

st
a

r 

1  x  10
8
 33.33 0.238±0.004 0.666 2.798 

1  x  10
7
 20.00 0.199±0.003 0.601 3.020 

1  x  10
6
 00.00 0.113±0.007 0.344 2.625 

1  x  10
5
 00.00 0.061±0.001 0.193 3.625 

Mean 15.00 0.152±0.003 0.451 2.901 

 

* % Mortality of 15 individuals.    
 

 

 

 

 

 

 

 


