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MATERIALS AND METHODS

Field Experiment – ARS, Vaigaidam,TN (Summer,2003)

Cotton (MCU 5)

Trap crops
Bhendi (Arka Anamika)
Redgram (APK 1)   

Design : FRBD
Plot Size : 100m2

Replication : 4

Each plot  - 10 rows of cotton (sown on one side of the ridge)
- 5th row ( sown on other side of the ridge) – trap crops



TREATMENTS

Cotton sole crop 
Cotton + (biocontrol) 
Cotton + NSKE
Cotton + NSKE + (biocontrol) 
Cotton + Red gram 
Cotton + Red gram (biocontrol) 
Cotton (NSKE) + Red gram 
Cotton (NSKE) + Red gram (biocontrol) 

Cotton + Bhendi 
Cotton + Bhendi (biocontrol) 
Cotton (NSKE) + Bhendi 
Cotton (NSKE) + Bhendi (biocontrol) 

Treatment combinations
NSKE 5 % spray (Only on cotton)

6 times on cotton

46 DAS at   weekly interval  upto 81 
DAS

HaNPV/Bt/Trichogramma (Only on 
trap crops)   

5 times on Bhendi 

53 DAS at  weekly interval upto 81 
DAS

4 times on Red gram                          
60 DAS at   weekly  interval  upto 81
DAS



PREFERENCE  RATIO
Eggs on
pigeon pea   pod

Eggs on
pigeon pea flower  

Eggs on okra larva on okra 

larva on okra 
flower

Larva on 
pigeon pea



Influence of trap crops, neem 
on the preference of cotton bollworms 

(ARS, Vaigaidam – Summer, 2003)

1:2.121:2.25Cotton (NSKE) + Red gram 

1:1.031: 1.01Cotton + Red gram 

1:3.121:3.21Cotton  (NSKE) + Bhendi 

1:1.481:1.49Cotton + Bhendi 

LarvaeEgg

Preference Ratio

Helicoverpa armigera

Trap cropping Systems

P – Population per 10 plants 
PR – Preference Ratio 



Influence of trap crops, neem 
on the preference of cotton bollworms 

(ARS, Vaigaidam – Winter, 2003)

1:2.551:2.56Cotton (NSKE) + Red gram 

1:1.001:1.24Cotton + Red gram 

1:3.011:3.05Cotton  (NSKE) + Bhendi 

1:1.071:1.32Cotton + Bhendi 

LarvaeEgg

Preference Ratio

Helicoverpa armigera

Trap cropping Systems



IRM –TRAP CROPS+NSKE+NPV



Effect of trap crops and NSKE against oviposition of H. armigera  on cotton
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35.023.221.021.018.010.4Locule 
damage

40.031.028.029.025.414.4Boll damage

31.028.125.225.022.214.1% fruiting 
body damage

30.320.118.718.110.05.0Larvae/ 10 
plants

31.126.018.920.611.79.9Eggs/ 10 
plants

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

NSKE untreated 
(only on cotton)

NSKE treated 
(only on cotton)Incidence of 

H. armigera

Influence of trap crops and NSKE against incidence of 
H. armigera on cotton

(Duraimurugan and Regupathy, 2003)



Effect of trap crops and HaNPV against larvae of H. armigera on 
cotton
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35.023.221.028.919.411.4Locule 
damage

40.031.028.037.029.119.3Boll damage

31.028.225.229.126.016.1
% fruiting 
body 
damage

30.320.118.726.619.16.7Larvae/ 10 
plants

31.126.018.931.925.319.4Eggs/ 10 
plants

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

NPV  untreated 
(only on trap crops)

NPV treated 
(only on trap crops)Incidence of 

H. armigera

Influence of trap crops and NPV against incidence of 
H. armigera on cotton

(Duraimurugan and Regupathy, 2003)



Resistance frequency (RF) to synthetic pyrethroids 
in Vaigai dam population of H. armigera -NPV

81.6 ± 5.6
82.0 ± 5.5
79.2 ± 4.81
76.3  ± 5.78
80.0  ± 5.20

93.1 ± 3.4
91.4 ± 3.7
92.3 ± 3.7
87.5 ± 4.5
89.5 ± 4.1 

0.2
0.1

0.0125
0.025
0.2

Fenvalerate 
Cypermethrin 
Deltamethrin 
λ -cyhalothrin  
β-cyfluthrin 

% resistance ±S.E% resistance ±S.E

% resistance of F1 field 
survived population after 

last spray

% resistance of F1 field 
population before first 

spray
DD 
dose 
µg/µl

Synthetic 
Pyrethroids 



IRM –TRAP CROPS+NSKE+TRICHOGRAMMA







46.4533.6236.4338.87303234.25Boll damage

38.9229.9031.0531.0526.7230.19% fruiting 
body damage

33.1422.1422.8621.2917.2018.71Larvae/ 10 
plants

36.1426.1424.1430.8025.7123.71Eggs/ 10 
plants

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

Trichogramma  not released 
(on trap crops)

Trichogramma released 
(on trap crops)Incidence of 

H. armigera

Influence of trap crops and Trichogramma against incidence of 
H. armigera on cotton

(Duraimurugan and Regupathy, 2003)



46.4533.6236.4328.9222.0926.13Boll damage

38.9229.9031.0525.2120.8223.19% fruiting 
body damage

33.1422.1422.8614.009.0010.71Larvae/ 10 
plants

36.1426.1424.1422.1415.5714.43Eggs/ 10 
plants

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

ControlNSKE treated 
(cotton only) +

Trichogramma   (trap crop  only)Incidence of 
H. armigera

Influence of trap crops ,  NSKE  and Trichogramma against 
incidence of 

H. armigera on cotton

(Duraimurugan and Regupathy, 2003)

(D i d R th 2003)



Extent of percent parasitisation on Helicoverpa 
armigera by T. Chilonis

14.80 to 16.40Cotton

14.50 to 15.50Red gram

10.40 to 12.00Bhendi



Table : Resistance frequency (RF) to synthetic pyrethroids 
in Vaigai dam population of H. armigera -TRICHOGHRAMMA

89.1± 4.6
90.4 ± 4.1
89.5 ± 4.6
92.1± 3.5
84.8± 5.1

92.5 ± 3.7
94.0 ± 3.4
88.2 ± 4.6
90.2 ± 4.2
85.3 ± 5.1 

0.2
0.1

0.0125
0.025
0.2

Fenvalerate 
Cypermethrin 
Deltamethrin 
λ -cyhalothrin  
β-cyfluthrin 

% resistance ±S.E% resistance ±S.E

% resistance of F1 field 
survived population after 

last spray

% resistance of F1 field 
population before first 

sprayDD 
dose 
µg/µl

Synthetic 
Pyrethroids 



IRM –TRAP CROPS +NSKE +Bt



38.2429.6233.3126.1519.1214.17Boll damage

29.4820.3423.0117.4813.3411.0% fruiting 
body damage

35.2317.3020.212.306.254.68Larvae/ 10 
plants

36.226.1526.5320.512.309.45Eggs/ 10 
plants

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

Cotton 
alone

Cotton + 
red gram

Cotton + 
bhendi

ControlNSKE treated (cotton only) + 
Bt  treated (trap crop  only)Incidence of 

H. armigera

Influence of trap crops, NSKE and Bt against incidence of 
H. armigera on cotton



Table : Resistance frequency (RF) to synthetic pyrethroids 
in Vaigaidam population of H. armigera –Bt Trial

83.3± 5.2
86.7 ±5.1
84.6 ± 5.1
87.5± 4.8
81.1± 5.4

91.7 ± 4.0
92.0 ± 3.9
89.8 ± 4.4
91.3 ± 4.2
88.0 ± 4.6 

0.2
0.1

0.0125
0.025
0.2

Fenvalerate 
Cypermethrin 
Deltamethrin 
λ -cyhalothrin  
β-cyfluthrin 

% resistance ±S.E% resistance ±S.E

% resistance of F1 field 
survived population after 

last spray

% resistance of F1 field 
population before first 

sprayDD 
dose 
µg/µl

Synthetic 
Pyrethroids 
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