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ABSTRACT 

In respect of bollworms, cypermethrin 10% + indoxacarb 10% SC @ 200 + 200 g a.i./ha (T6) was the 
superior treatment in reducing per cent infestation in fruiting bodies (squares, flowers, green bolls) during 

all observational periods after first, second and third spray and it was, however, at par with cypermethrin 

10% + indoxacarb 10% SC @ 100 + 100 g a.i./ha (T5) and cypermethrin 10% + indoxacarb 10% SC @ 75 
+ 75 g a.i./ha (T4). Among the sole insecticides, indoxacarb 10% SC @ 75 g a.i./ha (T10) was found to be 

superior for minimizing per cent infestation in fruiting bodies.  
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INTRODUCTION 

Cotton is unanimously designated as “King of fibres” as it tops the table depicting the statics of fiber 

crops. As a leading commercial crop it is grown worldwide India occupies largest area and third place in 

the production of cotton in the global scenario. Major constraint in attaining high production of seed 

cotton is damage inflicted by insect pests.  

The pest spectrum of cotton is quite complex and as many as 200 species of insects have been reported to 

attack cotton at different stages of crop growth in India (Anon, 1981) of which of which bollworm 

complex consisting of three notorious bollworms, Helicoverpa armigera Hub (American bollworm) 

Earias vitella Fab. (Spotted bollworm) and Pectinophora gossypiella sau (Pink bollworm) are considered 

to be great menace.  

The most commonly used insecticides like Monocrotophos, Endosulfan, Quinalphos and Cypermethrin 

form the major insecticides share used in cotton plant protection. Reports of high level of resistance to 

these conventional insecticides in H.armigera and other pests of cotton (Kranti et al., 2001) have resulted 

in renewed interest in the farmers for using new group of insecticides available in the market. Newer 
chemistries of pesticides have raised the hopes for better management of dreaded pest worldwide. 

Therefore, an attempt was made to study the comparative efficacy of new group of insecticides against 

bollworms in cotton crop. 

 

MATERIALS AND METHODS 

A field experiment was carried-out at the Experimental Field of Department of Entomology, College of 

Agriculture, MAU, Parbhani. All the recommended cultural and agronomical practices were carried out to 

raise a good crop. Two combi products Cypermethrin 10% and indoxacarb 10% SC at various doses and 
untreated check were evaluated against bollworm complex. The experiments were laid out in Randomized 

Block Design (R.B.D) replicated thrice with Gross plot size 5.4 m x 4.8 m. and Net plot size is 4.5m x 

4.8m. The cotton variety hybrid PH-348 was sown at a spacing 90cm x 60cm. For recording observations, 

five plants were randomly selected in each net plot and properly labeled with plastic tags before 
observation. Observations on sucking pest complex i.e. aphids, thrips were recorded from top, middle and 

bottom leaves of each selected plant. Observations were recorded one day before spray and 1, 3, 7 and 14 

days after application. 
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Yield of Cotton 

Seed cotton from each net plot was picked at each picking and weighed separately. Three pickings were 

carried out and at the end of last picking, total yield from each net plot was calculated and computed on 
hectare basis. 

Statistical Analysis 

The data on sucking pest complex were compiled and averages per three leaves were worked out. The 

data were then subjected to Poissons  𝑥 +  0.5 formula i.e. transformation before analysis. The data 
obtained in percentages were subjected to arcsine transformation. The yield data were converted into 

kilogram per hectare and subjected to statistical analysis and results were compared at critical level for 
deciding the superiority of the treatments. 

 

RESULTS AND DISCUSSION 

Effect of Combi-Product on Per Cent Infestation of Bollworms in Fruiting Bodies after First Spray 

The data presented in Table 1 and Figure 1 revealed that there were no significant differences in per cent 

damage one day before treatment. 

One day after first spraying, the damage was significant and the mean per cent damage varied from 3.91 

to 6.13 per cent in different insecticidal treatments. The lowest damage was recorded in the treatment (T6) 
cypermethrin 10% + indoxacarb 10% SC @ 200 + 200 g a.i./ha (3.91). It was however, at par with (T10) 

indoxacrb @ 75 g a.i./ha (3.78), (T5) cypermethrin 10% + indoxacarb 10% SC @ 100 + 100 g a.i./ha 

(4.13). Among the various sole insecticidal treatments, (T7) cypermethrin @ 50 g a.i./ha (6.13) recorded 
highest damage compared to combi-product and sole insecticide indoxacarb. Highest per cent damage 

was recorded in untreated control (11.27).  

On 3
rd

 day after first spraying, the damages were significant and the mean per cent damage varied from 

4.28 to 7.43 per cent in various insecticidal treatments. The lowest damage was recorded in treatment (T6) 
cypermethrin 10% + indoxacarb 10% SC @ 200 + 200 g a.i./ha (4.28), however, it was at par with 

treatment (T10) indoxacarb 10% SC @ 75 g a.i./ha (4.57), and (T5) cypermethrin 10% + indoxacarb 10% 

SC @ 100 + 100 g a.i./ha (4.67). The treatment (T7) cypermethrin 10% EC @ 50 g a.i./ha (7.43) recorded 

highest damage among the insecticidal treatments as compared to combi- product and sole insecticide 
indoxacarb. Highest per cent damage was recorded in untreated control (12.31). 

On 7 days after first spraying, the damage was significant and the mean per cent damage varied from 5.98 

to 9.31 per cent in different insecticidal treatments. The lowest damage was recorded in treatment (T6) 

cypermethrin 10% + indoxacarb 10% SC @ 200 + 200 g a.i./ha (5.98). It was however, at par with 
treatment (T10) indoxacarb 10% SC @ 75 g a.i./ha (6.17) and (T5) cypermethrin 10% + indoxacarb 10% 

SC @ 100 + 100 g a.i./ha (6.33). The treatment (T7) cypermethrin 10% EC @ 50 g a.i./ha (9.31) recorded 

highest damage comp aired to combi-product and sole insecticide indoxacarb. The highest per cent 
damage was recorded at untreated control (14.61). 

On 14 days after first spraying, all the treatments were significantly superior over control in reducing 

bollworm damage. The mean per cent damage varied from 6.70 to 10.79 per cent in different insecticidal 

treatments. The lowest damage was recorded in the treatment (T6) cypermethrin 10% + indoxacarb 10% 

SC @ 200 + 200 g a.i./ha (6.70). It was at par with the treatment (T10) indoxacarb 10% SC @ 75 g a.i./ha 
(7.03) and (T5) cypermethrin 10% + indoxacarb 10% SC @ 100 + 100 g a.i./ha (7.15). The treatment (T7) 

cypermethrin 10% EC @ 50 g a.i./ha (10.79) recorded highest damage among the various insecticidal 

treatments. Highest damage (16.92 %) was recorded in untreated control. 

Second Spray 

The data on per cent bollworm infestation after second spray are presented in Table 2 and Figure 2. 

 On first day after second spraying, all the treatments were found significantly superior over untreated 

control in reducing bollworm damage. The mean per cent damage varied from 2.89 to 6.13 per cent in 

different insecticidal treatments. The lowest damage was recorded in the treatment (T6) cypermethrin 10% 

+ indoxacarb 10% SC @ 200 + 200 g a.i./ha (2.89). It was at par with treatment (T10) indoxacarb 10% SC 
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@ 75 g a.i./ha (3.18) and (T5) cypermethrin 10% + indoxacarb 10% SC @ 100 + 100 g a.i./ha (3.13). 

Among various insecticidal treatments, (T7) cypermethrin 10% EC @ 50 g a.i./ha was the least effective 

treatments which recorded highest per cent damage (6.13) over combi-product and sole insecticide 
indoxacarb. Highest damage (17.61%) was recorded in untreated control.  

 
Figure 1: Effect of combi-product on per cent infestation of bollworms in fruiting bodies after first 

spray 
 

Table 1: Effect of combi-product on per cent infestation of bollworm in fruiting bodies 

Tr. 

No. 

Treatment Dosage g 

a.i./ha 

Pre-

count 

Days after 1
st
 spray 

1 3 7 14 

T1 Cypermethrin10% + 

indoxacarb 10% SC 

40 + 40  10.97 

(19.34) 

6.09 

(14.25) 

7.41 

(15.77) 

8.27 

(16.69) 

9.21 

(17.64) 

T2 Cypermethrin 10% + 

indoxacarb 10% SC 

50 + 50 11.08 

(19.43) 

5.87 

(14.02) 

6.78 

(15.07) 

7.56 

(15.93) 

8.88 

(17.33) 

T3 Cypermethrin 10% + 

indoxacarb 10% SC 

60 + 60 10.99 

(19.36) 

5.24 

(13.25) 

5.49 

(13.55) 

7.32 

(15.69) 

8.06 

(16.49) 

T4 Cypermethrin 10% + 

indoxacarb 10% SC 
75 + 75 11.18 

(19.53) 

5.11 

(13.06) 

5.28 

(13.28) 

7.04 

(15.38) 

7.87 

(16.29) 

T5 Cypermethrin 10% + 

indoxacarb 10% SC 

100 + 100 11.23 

(19.58) 

4.13 

(11.72) 

4.67 

(12.56) 

6.33 

(14.57) 

7.15 

(15.51) 

T6 Cypermethrin 10% + 

indoxacarb 10% SC 

200 + 200 10.91 

(19.28) 

3.91 

(11.40) 

4.28 

(11.94) 

5.98 

(14.15) 

6.70 

(14.50) 

T7 Cypermethrin 10% EC 50 10.54 

(18.94) 

6.13 

(14.30) 

7.43 

(15.79) 

9.31 

(17.75) 

10.79 

(19.16) 

T8 Cypermethrin 10% EC 75 11.41 

(19.73) 

5.87 

(13.98) 

6.14 

(14.34) 

7.19 

(15.52) 

9.24 

(17.68) 

T9 Indoxacarb 10% SC 50 10.89 

(19.27) 

5.36 

(13.38) 

5.69 

(13.79) 

7.13 

(15.38) 

7.87 

(16.29) 

T10 Indoxacarb 10% SC 75 11.27 

(19.59) 

3.78 

(11.21) 

4.57 

(12.34) 

6.17 

(14.38) 

7.03 

(15.37) 

T11 Untreated control  10.81 

(19.18) 

11.27 

(19.61) 

12.31 

(20.53) 

14.61 

(22.46) 

16.92 

(24.26) 

 SE +  0.31 0.38 0.38 0.35 0.37 

 CD at 5%  NS 1.14 1.14 1.03 1.1 

Figures in parentheses indicate arcsine transformed values. 
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Figure 2: Effect of combi-product on per cent infestation of bollworms in fruiting bodies after 

second spray 

 

Table 2: Effect of combi-product on per cent infestation of bollworm in fruiting bodies 

Tr. 

No. 

Treatment Dosage g 

a.i./ha 

Days after 2
nd

 spray 

1 3 7 14 

T1 Cypermethrin 10% + 
indoxacarb 10% SC 

40 + 40  5.71 
(13.82) 

6.11 
(14.28) 

7.03 
(15.37) 

8.63 
(17.08) 

T2 Cypermethrin 10% + 

indoxacarb 10% SC 

50 + 50 4.64 

(12.41) 

5.03 

(12.96) 

6.91 

(15.24) 

8.34 

(16.78) 
T3 Cypermethrin 10% + 

indoxacarb 10% SC 

60 + 60 4.11 

(11.69) 

4.87 

(12.75) 

6.24 

(14.46) 

7.89 

(16.31) 

T4 Cypermethrin 10% + 

indoxacarb 10% SC 

75 + 75 3.92 

(11.42) 

4.58 

(12.36) 

5.87 

(14.02) 

7.45 

(15.83) 
T5 Cypermethrin 10% + 

indoxacarb 10% SC 

100 + 100 3.25 

(10.38) 

4.02 

(11.56) 

5.24 

(13.23) 

6.93 

(15.26) 

T6 Cypermethrin 10% + 
indoxacarb 10% SC 

200 + 200 2.89 
(9.78) 

3.75 
(11.13) 

4.79 
(12.64) 

6.37 
(14.62) 

T7 Cypermethrin 10% EC 50 6.13 

(14.33) 

6.87 

(15.17) 

7.31 

(15.99) 

8.91 

(17.35) 
T8 Cypermethrin 10% EC 75 5.74 

(13.86) 

6.46 

(14.72) 

7.11 

(15.44) 

8.45 

(16.88) 

T9 Indoxacarb 10% SC 50 4.21 

(11.78) 

5.12 

(13.08) 

6.76 

(15.07) 

7.89 

(16.31) 
T10 Indoxacarb 10% SC 75 3.18 

(10.27) 

3.28 

(11.51) 

5.20 

(13.18) 

7.13 

(15.48) 

T11 Untreated control  17.61 
(24.81) 

18.23 
(25.28) 

19.87 
(26.45) 

20.91 
(27.19) 

 SE +  0.25 0.32 0.44 0.36 

 CD at 5%  0.75 0.94 1.31 1.06 

Figures in parentheses indicate arcsine transformed values. 
 

On 3 days after second spraying, the damage was significantly reduced in all the treatments when 

compared to control. The lowest damage was recorded in the treatment (T6) cypermethrin 10% + 
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indoxacarb 10% SC @ 200 + 200 g a.i./ha (3.75). It was at par with treatment (T10) indoxacarb 10% SC 

@ 75 g a.i./ha (3.28) and (T5) cypermethrin 10% + indoxacarb 10% SC @ 100 + 100 g a.i./ha (4.02). The 

treatment (T7) cypermethrin 10% EC @ 50 g a.i./ha (6.87) recorded higher per cent damage than combi-
product and sole insecticide indoxacarb. Highest damage was recorded in untreated control (18.23%).  

On 7 days after second spraying, all the insecticidal treatments were significantly superior over untreated 

control in reducing the bollworm infestation. The average damage ranged from 4.79 to 19.87 per cent. 
The lowest damage was recorded in treatment (T6) cypermethrin 10% + indoxacarb 10% SC @ 200 + 200 

g a.i./ha (4.79). It was at par with the treatment (T10) indoxacarb 10% SC @ 75 g a.i./ha (4.79) and (T5) 

cypermethrin 10% + indoxacarb 10% SC @ 100 + 100 g a.i./ha (5.24).Among various insecticidal 

treatments, (T7) cypermethrin 10% EC @ 50 g a.i./ha (7.31) recorded highest per cent damage over 
combi-product and sole insecticide indoxacarb. Maximum damage was observed in untreated control 

(19.87 %).  

On 14 days after second spraying, the damage was significantly reduced in all the insecticidal treatments 
over untreated control. The lowest damage was recorded in treatment (T6) cypermethrin 10% + 

indoxacarb 10% SC @ 200 + 200 g a.i./ha (6.37). It was at par with treatment (T10) indoxacarb 10% Sc @ 

75 g a.i./ha (7.13), (T5) cypermethrin 10% + indoxacarb 10% SC @ 100 + 100 g a.i./ha (6.93) and (T4) 
cypermethrin 10% + indoxacarb 10% SC @ 75 + 75 g a.i./ha (7.45). The treatment (T7) cypermethrin 

10% EC @ 50 g a.i./ha (8.91) recorded highest per cent damage among various insecticidal treatments. 

Maximum damage was observed in untreated control (20.91 %). 
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