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Abstract: Ten insecticides viz, fipronil 5% SC, emamectin benzoate 5 SG, profenofos 50 EC, chlorpyriphos 20 EC, 
dimethoate 30 EC, indoxacarb 15.8 EC, metasystox 25 EC, neem oil 1%, agroneem 1.5% and NSKE 5% were evaluated 
under the field condition for ascertaining their bio-efficacy against chilli thrips, Scirtothrips dorsalis. Among the insecticides 
tested fipronil 5 SC @ 1000ml and emamectin benzoate 5 SC @ 250gm were equally found to be most effective against 
thrips. The application of emamectin benzoate 5 SG,and neem products were found safer for natural enemies (coccinellid 
beetle, Menochiluss exmaculatus, staphyllinid beetle, Paederus spp. and spider). The insecticides like fipronil 5 SC @ 

1000ml/ha, chlorpyriphos 20 EC @ 1250 ml/ha, dimethoate 30 EC @ 850 ml/ha, indoxacarb 15.8 EC @ 500 ml/ha 
andmetasystox 25 EC @ 750 ml/ha were also not harmful to the natural enemies of chilli pest. 
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INTRODUCTION 

 

ndia is the largest producer of chilli. Chilli 

production level is however around 1.1 million 

tonnes annually. It is cultivated in all states and 

union territories of the country. As per the latest 
statistics, India produced 800,100 tonnes of dry chilli 

from an area of 930,000 hectare. Andhra Pradesh 

stands first in the list of chilli- producing 

states.(Anonymous, 2010).The major states growing 

chilli in the country are Andhra Pradesh, Gujarat, 

Karnataka, Madhya Pradesh, Maharashtra, Orissa, 

Rajasthan, TamilNadu, Uttar Pradesh, and West 

Bengal. The productivity is higher in the states of 

Andhra Pradesh and Tamil Nadu where chilli is 

grown under irrigated conditions than in 

Maharashtra and Karnataka, where the crop is 
raised mainly under rain fed situations. 

Chilli is grown in all part of Chhattisgarh during 

rainy, spring and summer season. Inthis state the 

chilli production was 109908 metric tonnes from an 

area of 9187.25 hectares with average productivity of 

11.97 metric tonnes per hectarein the year 2008-09 

(Anonymous, 2010). 

In India 20 insect pests are known to infest chilli 

crop, which affect the crop both quantitavely and 

qualitatively. Scirtothrips dorsalis Hood known as 

“chilli thrips” is one of the limitations for higher 

production of chilli crop and the losses in the yield of 
green chillies, from 60.5 to 74.3 per cent (Patel and 

Gupta, 1998).Insecticides, a major and vulnerable 

component in the pest management system, though 

giving a quick satisfactory control, cause many 

undesirable effect like toxicity to crop plants, 

harmful effect on natural enemies and non target 

species, environmental pollution, accumulation of 

toxic residue in soil, food stuff and development of 

resistance in insects. Further, insect resurgence of 

target pests following insecticidal application has 

become a wide spread phenomenon. The awareness 

of the safer use of the pesticides always leads in the 

limelight. Information on the safety of predators and 

parasite is scanty.  

Organochlorines, organophosphate and carbamates 

are the group of pesticides commonly used in 
country. Synthetic pyrethroid has been used 

extensively in vegetable crop. Most organochlorine 

compound persists in the ecosystem for long time 

and hence pollute environment. The 

organophosphate and carbamates are less persistent 

but may lack selectivity. Synthetic pyrethroids are 

effective in low doses against caterpillar pest but 

have some other problem. All the groups of 

pesticides are known to induce resurgence of pest 

with varying degree (Jayaraj, 1987). 

Hence, there is a need to manage these pests, 
effectively and economically in chilli. No sincere 

attempt has been made in the past to evaluate the 

efficacy of newer insecticides against these pests. 

 

MATERIAL AND METHOD 

 

The experiment was conducted during rabi-summer 

season 2010-11 at Mango orchard, Department of 

Horticulture, College of Agriculture, Indira Gandhi 

Krishi Vishwavidyalaya, Raipur (C.G).The general 

climate is hot with mid winter followed by monsoon 

period of about four to five months. It receives an 
average rainfall of 1000-1350 mm per annum mostly 

concentrated during June to September with 

occasional showers in winter. The maximum 

temperature goes to high as 460C during the summer 

month and minimum as low as 60C during the winter. 

The atmospheric humidity is high from June to 

October. 

The field experiment was conducted with ten 

insecticides treatments and untreated controlin 

randomized block design with four replications 

I 
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following a spacing of 45 x 30 cm in a treatment plot 

size of 5 x 3 m. Chilli variety, Pusa Jwala was used 

for the experiment. Ten insecticides namely fipronil 

5 SC, emamectin benzoate 5 SG, profenophos 50 EC, 

chlorpyriphos 20 EC, dimethoate 30 EC, indoxacarb 

15.8 EC, metasystox 25 EC, neem oil 1%, agroneem 

0.15% EC and NSKE 5%were tried for their efficacy 

against chilli thrips (Treatment details are given in 

table-1). 

 
Table 1. Treatment details for bio-efficacy studies. 

Treatment Name of treatment Dose/ha 

T1 Fipronil 5 SC 
1000 ml/ha 

T2 Emamectin benzoate 5 SG 250 g/ha 

T3 
Profenophos 50 EC 

750 ml/ha 

T4 
Chlorpyriphos 20 EC 

1250 ml/ha 

T5 
Dimethoate 30 EC 

850 ml/ha 

T6 
Indoxacarb 15.8 EC 

500 ml/ha 

T7 
Metasystox 25 EC 

750 ml/ha 

T8 
Neem oil 1% 

5000 ml/ha 

T9 
Agroneem 0.15% EC 

1250 ml/ha 

T10 
NSKE 5% 

12.50 lit./ha 

T11 
Untreated control  

- 

 
Totally two sprays were taken. The first spray was 

taken only when the incidence of chilli thrips crossed 

economic threshold revel at vegetative stage and 

second spray was taken at reproductive stage of crop. 

Observations were recorded on the number of thrips 

per three leaves per plant on randomly selected 5 

plants/plot before and after 3, 5,7and 15 days after 

treatment. 

The population of natural enemies viz; coccinella 

beetle, staphyllinid beetle and spider were also 

recorded in same manner on whole plant. 
The data were converted to square root 

transformation before statistical analysis. 

 

RESULT AND DISCUSSION 

 

Impact of insecticides on chilli thrips population 

The comparative evaluation of prevalent insecticides, 

newer moleculeand plant products has been 

evaluated against chilli thrips (Table-2). The pre-

treatment observation was taken at one day before 

spraying of insecticides. The post treatment 
observation was taken at 3, 5, 7, and 15 DAS. The 

influence of treatment in the form of population 

reduction trend was as follows: 

In pre-treatment observation, the thrips population 

was ranging from 15.80 to 18.20 insects on three 

leaves per plant. The population was found almost 

uniform in the all plots. As there was no significant 

differences observed among them. 

As it is clearly evident, from the table-2 that three 

days after 1stspraying of insecticides, the insecticide 

fipronil 5 SC@ 1000ml/ha recorded the least thrips 

population (7.95 thrips on three leaves per plant). It 

was followed by, emamectin benzoate 5 SG @ 250 

g/ha (8.6 thrips on three leaves/plant) and both the 

treatments were statistically at par. Other all the 

insecticidal application such as dimethoate 30 EC @ 

850 ml/ha, chlorpyriphos 20 EC @1250 ml/ha, 

metasystox 25 EC @ 750 ml/ha, agroneem 1.5% @ 

1250 ml/ha, profonofos 50 EC @ 750 ml/ha, 
indoxacarb 15.8 EC @ 500 ml/ha and neem oil 1% 

@ 5000 ml/ha was effective in decreasing manner 

but among treatments NSKE 5% @ 12.50 lit/ha, 

recorded the highest thrips (14.90) population. In 

untreated plot there was maximum population of 

thrips (33.35 thrips on three leaves per plant) which 

was statistically higher than all the other treatments. 

After five days of 1st spraying of insecticides, the 

insecticide fipronil 5 SC @ 1000 ml/ha again 

recorded the least thrips population (5.80 thrips) and 

was followed by emamectin benzoate 5 SC @ 
250ml/ha and both the treatments were statistically at 

par. Among all the spray application NSKE 5% @ 

12.50 lit/ha, recorded the maximum thrips (15.90) 

population. In untreated plot there was maximum 

population of thrips (25.65 thrips on three leaves per 

plant) recorded which was statistically higher than all 

the other treatments.   
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After 7 DAS of 1st spray of insecticides, the 

observation clearly showed that fipronil 5 SC had 

least thrips population (6.95 thrips on three leaves 

per plant). It was followed by emamectin benzoate 5 

SG @ 250 g/ha and both treatments were statistically 

at par. Other all the insecticidal application such as 
indoxacarb 15.8 EC @ 500 ml/ha, dimethoate 30 EC 

@ 850 ml/ha, chlorpyriphos 20 EC @ 1250 ml/ha, 

neem oil 1% @ 5000 ml/ha, metasystox 25 EC @ 

750 ml/ha, agroneem 1.5% @ 1250 ml/ha and 

profonofos 50 EC @ 750 ml/ha, were also effective 

in decreasing the pest but among the treatments. 

NSKE 5% @ 12.50 lit/ha, recorded the maximum 

thrips (26.50) population. 

After 15 DAS of 1st spraying of insecticides, all the 

insecticidal treatment proved significantly superior in 

reducing the thrips population as compared to 

untreated control. Fipronil 5 SC @1000ml/ha 
recorded the least thrips population (29.30 thrips be 

three leaves per plant) followed by emamectin 

benzoate, indoxacarb, chlorpyriphos, profenofos, 

metasytox, dimethoate. Among the treatments 

agroneem having maximum thrips (88.75 per three 

leaves/plant). 

During second spray 3, 5, 7 & 15 days after spraying 

of insecticides, the lowest thrips population was 

recorded in finpronil i.e. 9.88, 8.80, 7.68 and 37.35 

thrips per three leaves/plant, respectively. The 

second best treatment was emamectin benzoate with 
thrips population of 10.70, 9.20, 9.40 and 41.20 per 

three leaves per plant and both the treatments were 

statistically at par. The thrips population was 

recorded maximum in the NSKE @5% among the 

treatments with 17.35, 23.40, 27.20 and 72.20 thrips 

population, respectively and in untreated control it 

was 111.95, 124.85, 44.00 and 132.00 thrips per 

three leaves per plant after 3,5,7 and 15 days of 

spraying of insecticides. 

The present findings are in conformity with several 

other workers viz.,Reddy et al. (2005 and 2007) who 

reported, the fipronil 5 SL 0.01% and dimethoate 30 
EC 0.06% was the most effective against the thrips 

while, chlorpyriphos 20 EC @ 0.05%, was the least 

effective against thrips. Emamectin benzoate @10g 

a.i. /ha (4.71/leaf) are also reported superior in 

managing thrips incidence (Khalid and Prasad; 

2009). Fipronil 0.3 G granules @ 40 to 60 m2 bed 

and fipronil 5 SC @ 40 to 60 gm a.i. /ha were used in 

soil and foliar spray and found the crop free from the 

incidence of thrips (Rupal et al., 2002). 

Chandrasekaran and Veeravel, (1998) tested plant 

products against thrips and found achook (1.5%) as 

the most effective followed by neem oil (at 3 and 

5%). Neem cake extract 5% was the least effective 

treatment.  

 

Impact of insecticides on natural enemies 
In pre-treatment observation, the coccinella, 

staphyllinid and spider population was ranging from 

1.07 to 1.65, 0.85 to 1.05 and 1.30 to 1.45 per plant 

respectively. The population was found homogenous 

in the all treatments. There was non-significant 

difference observed among them. 

After 1st spray it is clearly evident from the table 3, 4 

& 5 that among the treatments after three days of 

spraying of insecticides, emamectin benzoate 5 SG 

@ 250 g/ha recorded the maximum natural enemies 

population (1.35 coccinella, 1.10 staphyllinid and 

0.85 spider per plant), while in untreated plots there 
was maximum population of coccinella (1.60/per 

plant), staphyllinid (1.30 per plant) and spider (1.50 

per plant) which was statistically higher than all 

other treatments.   

In five days after spraying of insecticides the 

insecticide, emamectin benzoate 5 SG @ 250 g/ha 

recorded the maximum coccinella population (1.25 

coccinella per plant) among the treatments. In case of 

staphyllinid and spider there was non significant 

differences observed among all the treatment. In 

untreated plot there was maximum population of 
coccinella, staphyllinid and spider (1.50, 0.85 and 

1.05 per plant) recorded and it was statistically 

higher than all other treatments.  

After 7 & 15 days there was no significant difference 

among all treatments regarding natural enemies’ 

population. 

The trend of natural enemies’ population after second 

spray was similar as that of first spray where 

maximum population of coccinellid beetle, 

staphyllinid beetle and spider were recorded in 

untreated control. But almost was non significant 

with other insecticidal treatments. 
The present findings are in conformity with several 

other workers who reported the efficacy of different 

insecticidal molecules viz., indoxacarb 14.5 SC @ 

500 ml/ha and the combination with other 

insecticides where it did not influence the natural 

enemy, coccinellid at Dharwad during 2005-2006 

(Nandihalli, 2009). 

From the above study, it is cleared that the spraying 

of emamectin benzoate 5 SG @ 250 g/ha, is saffer 

for conservation of coccinellid population. 
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Table 2. Evaluation of different insecticides against chilli thrips Scirtothrips dorsalis (thrips population/3 leaves/plants) 

Treat. 

no. 

Insecticides Dose (ha) After 1
st
 spray After 2

nd
 spray 

pre treat 

ment 

post treatment pre treat 

ment 

post treatment 

 3 DAS 5 DAS 7 DAS  15 

DAS 

 3 DAS  5 

DAS 

 7 DAS  15 

DAS 

T1 Fipronil 5 SC 1000 ml 18.20 

(4.26)* 

7.95 (2.81) 5.80 

(2.49) 

9.30 

(3.13) 

29.30 

(5.46) 

227.00 

(15.04) 

9.88 

(3.22) 

8.80 

(3.05) 

7.68 

(2.86) 

37.35 

(6.15) 

T2 Emamectin Benzoate 5 

SG 

250 gm 16.80 (4.10) 8.60  

(2.94) 

6.65 

(2.66) 

10.70 

(3.34) 

31.50 

(5.65) 

257.70 

(16.3) 

10.70 

(3.34) 

9.20 

(3.11) 

9.40 

(3.14) 

41.2 

(6.45) 

T3 Profenophos 50 EC 750 ml 16.40 (4.05) 13.80 

(3.78) 

14.35 

(3.85) 

25.70 

(5.10) 

79.20 

(8.92) 

226.20 

(14.98) 

14.20 

(3.77) 

19.98 

(4.52) 

21.80 

(4.69)  

64.46 

(8.05) 

T4 Chlorpyriphos 20 EC 1250 ml 17.80 (4.22) 13.30 

(3.71) 

14.45 

(3.86) 

16.70 

(4.11) 

72.20 

(8.52) 

233.10 

(15.21) 

15.20 

(3.94) 

19.40 

(4.46) 

22.40 

(4.75) 

65.84 

(8.14) 

T5 Dimethoate 30 EC 850 ml 16.40 (4.04) 13.20 

(3.70) 

14.75 

(3.90) 

14.65 

(3.82) 

79.40 

(8.94) 

242.50 

(15.50) 

13.90 

(3.76) 

18.80 

(4.38) 

23.20 

(4.48) 

64.50 

(8.03)  

T6 Indoxacarb 15.8 EC 500 ml 17.20 (4.15) 13.85 
(3.78) 

14.80 
(3.89) 

12.10 
(3.53) 

62.40 
(7.93) 

216.50 
(14.67) 

15.35 
(3.91) 

18.60 
(4.37) 

20.60 
(4.59) 

63.65 
(8.00) 

T7 Metasystox 25 EC 750 ml 17.80 (4.22) 13.65 

(3.76) 

14.70 

(3.90) 

22.70 

(4.70) 

76.40 

(8.77) 

221.95 

(14.88) 

14.05 

(3.78) 

19.80 

(4.50) 

21.4 

(4.68) 

63.89 

(8.00) 

T8 Neem oil 1% 5000 ml 15.80 (3.97) 14.10 

(3.80) 

15.85 

(4.04) 

18.40 

(4.28) 

86.70 

(9.34) 

192.00 

(13.82) 

17.10 

(4.14) 

23.20 

(4.82) 

25.20 

(5.05) 

73.75 

(8.61) 

T9 Agroneem 1.5% 1250 ml 16.60 (4.07) 13.70 

(3.76) 

15.35 

(3.98) 

25.55 

(5.10) 

88.75 

(9.45) 

209.30 

(14.45) 

16.80 

(4.09) 

22.60 

(4.81) 

24.80 

(5.02) 

65.75 

(8.13) 

T10 NSKE 5% 12.50 lit. 17.40 (4.17) 14.90 

(3.92) 

15.90 

(4.65) 

26.50 

(5.16) 

86.80 

(9.34) 

211.70 

(14.50) 

17.35 

(4.13) 

23.40 

(4.89) 

27.20 

(5.26) 

72.20 

(8.52)  

T11 Control - 16.60 (4.07) 33.35 

(5.79) 

25.65 

(5.11) 

33.65 

(5.82) 

111.20 

(10.48) 

238.05 

(15.30) 

111.95 

(10.55) 

124.85 

(11.17

) 

44.00 

(6.65) 

132.00 

(11.51

) 

SE(m)  0.09 0.27 0.11 0.25 0.21 0.65 0.31 0.14 0.12 0.23 

C.D. at 5%  NS 0.76 0.32 0.70 0.59 NS 0.88 0.39 0.35 0.66 

Note: * Figure in parantheses are transformed value √x + 0.5 

             DAS = Days after spraying of insecticides. 
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Table 3. Effect of insecticides on coccinellid beetle population. 

Treat. 

no. 

Insecticides Dose 

(ha) 

After 1
st
 spray After 2

nd
 spray 

pre treat 

ment 

post treatment pre treat 

ment 

post treatment 

 3 DAS 5 DAS 7 DAS  15 

DAS 

 3 DAS  5 

DAS 

 7 DAS  15 DAS 

T1 Fipronil 5 SC 1000 ml 1.50 

(1.41)*  

0.90 

(1.18) 

0.80 

(1.13) 

0.70 

(1.09) 

1.20 

(1.29) 

1.15 

(1.28) 

0.50 

(0.99) 

1.05 

(1.24) 

0.85 

(1.16) 

1.00 

(1.22)  

T2 Emamectin Benzoate 5 SG 250 gm 1.30 

(1.34) 

1.35 

(1.36) 

1.25 

(1.31) 

1.00 

(1.21) 

0.90 

(1.18) 

1.25 

(1.32) 

0.65 

(1.07) 

1.35 

(1.36) 

1.00 

(1.22) 

0.95 

(1.20) 

T3 Profenophos 50 EC 750 ml 1.07 

(1.25) 

0.75 

(1.12) 

0.65 

(1.07) 

0.75 

(1.12) 

1.15 

(1.28) 

1.15 

(1.28) 

0.60 

(1.03) 

0.80 

(1.14) 

0.95 

(1.20) 

1.00 

(1.22) 

T4 Chlorpyriphos 20 EC 1250 ml 1.30 

(1.34) 

0.55 

(1.01) 

0.45 

(0.97) 

0.80 

(1.13) 

0.90 

(1.18) 

0.85 

(1.16)  

0.80 

(1.05) 

0.60 

(1.11) 

0.65 

(1.07) 

1.05 

(1.24) 

T5 Dimethoate 30 EC 850 ml 1.60 

(1.44) 

0.75 

(1.12) 

0.65 

(1.05) 

0.85 

(1.13) 

0.90 

(1.18) 

1.25 

(1.32) 

0.65 

(1.07) 

1.05 

(1.24) 

0.80 

(1.14) 

1.15 

(1.28) 

T6 Indoxacarb 15.8 EC 500 ml 1.40 

(1.38) 

0.70 

(1.09) 

0.60 

(1.05) 

0.80 

(1.13) 

1.00 

(1.21) 

1.10 

(1.26) 

0.55 

(1.02) 

1.00 

(1.22) 

0.80 

(1.14) 

1.05 

(1.24) 

T7 Metasystox 25 EC 750 ml 1.65 

(1.46) 

0.60 

(1.05) 

0.50 

(0.99) 

0.95 

(1.20) 

0.95 

(1.19) 

0.95 

(1.19) 

0.55 

(1.02) 

0.95 

(1.20) 

0.80 

(1.13) 

1.10 

(1.26) 

T8 Neem oil 1% 5000 ml 1.60 

(1.45) 

0.80 

(1.13) 

0.70 

(1.06) 

0.65 

(1.07) 

0.85 

(1.16) 

1 .00 

(1.22) 

0.45 

(0.97) 

0.95 

(1.20) 

0.85 

(1.16) 

1.05 

(1.24) 

T9 Agroneem 1.5% 1250 ml 1.65 

(1.46) 

0.55 

(1.02) 

0.45 

(0.97) 

0.85 

(1.15) 

1.15 

(1.26) 

1.10 

(1.25) 

0.45 

(0.97) 

1.00 

(1.22) 

0.85 

(1.16) 

1.35 

(1.34) 

T10 NSKE 5% 12.50 lit. 1.25 

(1.32) 

0.55 

(1.02) 

0.45 

(0.97) 

0.75 

(1.11) 

0.90 

(1.18) 

1.05 

(1.24) 

0.60 

(1.05)  

1.25 

(1.32) 

0.95 

(1.20) 

0.95 

(1.20) 

T11 Control - 1.50 

(1.41) 

1.60 

(1.45) 

1.50 

(1.41) 

1.25 

(1.32) 

1.05 

(1.22) 

1.20 

(1.30)  

1.15 

(1.28) 

1.80 

(1.51) 

1.45 

(1.39) 

1.05 

(1.25) 

SE(m)  0.05 0.05 0.07 0.07 0.08 0.06 0.06 0.05 0.05 0.06 

C.D. at 5%  NS 0.16 0.22 NS NS NS NS 0.14 0.15 NS 

Note: * Figure in parentheses’ are transformed value √x + 0.5 

             DAS = Days after spraying of insecticides. 
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Table 4. Effect of insecticides on staphyllinid beetle population. 

Treat. 

no. 

Insecticides Dose 

(ha) 

After 1
st
 spray After 2

nd
 spray 

pre treat 

ment 

post treatment Pretreatm

ent 

post treatment 

3 DAS 5 DAS 7 DAS 15 

DAS 

3 

DAS 

5 

DAS 

7 DAS 15 DAS 

T1 Fipronil 5 SC 1000 ml 0.90 

(1.18)* 

0.70 

(1.09) 

0.60 

(1.03) 

0.45 

(0.97) 

0.85 

(1.16) 

1.05 (1.24) 0.35 

(0.92) 

0.55 

(1.02) 

0.85 

(1.13) 

0.95 

(1.20) 

T2 Emamectin Benzoate 5 SG 250 gm 1.00 

(1.21) 

1.10 

(1.25) 

0.65 

(1.06) 

0.75 

(1.12) 

0.90 

(1.18) 

0.85 (1.15) 0.50 

(1.00) 

0.95 

(1.20) 

0.70 

(1.09) 

1.15 

(1.28) 

T3 Profenophos 50 EC 750 ml 0.95 

(1.20) 

0.45 

(0.97) 

0.55 

(1.02) 

0.40 

(0.95) 

0.45 

(0.94) 

0.90 (1.17) 0.35 

(0.92) 

0.75 

(1.12) 

0.65 

(1.06) 

1.18 

(1.26) 

T4 Chlorpyriphos 20 EC 1250 ml 0.85 

(1.16) 

0.35 

(0.92) 

0.45 

(0.97) 

0.35 

(0.92) 

0.36 

(0.93) 

0.75 (1.11) 0.22 

(0.84) 

0.55 

(1.00) 

0.85 

(1.16) 

0.85 

(1.15) 

T5 Dimethoate 30 EC 850 ml 0.95 

(1.20) 

0.60 

(1.04) 

0.45 

(0.97) 

0.55 

(1.02) 

0.55 

(1.02) 

0.90 (1.18) 0.35 

(0.92) 

0.80 

(1.13) 

0.85 

(1.15) 

1.00 

(1.22) 

T6 Indoxacarb 15.8 EC 500 ml 0.85 

(1.16) 

0.40 

(0.95) 

0.60 

(1.04) 

0.55 

(1.02) 

0.50 

(0.99) 

0.80 (1.14) 0.30 

(0.89) 

0.85 

(1.16) 

0.80 

(1.14) 

1.00 

(1.22) 

T7 Metasystox 25 EC 750 ml 0.90 

(1.18) 

0.45 

(0.97) 

0.35 

(0.92) 

0.50 

(1.00) 

0.55 

(1.02) 

0.70 (1.09) 0.35 

(0.92) 

0.75 

(1.12) 

1.10 

(1.26) 

1.00 

(1.22) 

T8 Neem oil 1% 5000 ml 1.05 

(1.24) 

0.45 

(0.97) 

0.55 

(1.02) 

0.50 

(1.00) 

0.45 

(0.97) 

0.60 (1.03) 0.40 

(0.94) 

0.85 

(1.16) 

1.00 

(1.21) 

0.95 

(1.20) 

T9 Agroneem 1.5% 1250 ml 0.95 

(1.20) 

0.45 

(0.96) 

0.40 

(0.95) 

0.60. 

(1.04) 

0.70 

(1.12) 

0.85 (1.15) 0.30 

(0.89) 

0.65 

(1.07) 

0.75 

(1.11) 

0.90 

(1.18) 

T10 NSKE 5% 12.50 lit. 1.00 

(1.22) 

0.50 

(1.00) 

0.60 

(1.04) 

0.60 

(1.04) 

0.60 

(1.04) 

0.85 (1.16) 0.30 

(0.89) 

0.85 

(1.16) 

0.65 

(1.06) 

0.90 

(1.18) 

T11 Control - 1.00 

(1.22) 

1.30 

(1.34) 

0.85 

(1.15) 

0.95 

(1.20) 

0.94 

(1.19) 

0.85 (1.15) 0.55 

(1.02) 

1.05 

(1.24) 

1.05 

(1.22) 

0.95 

(1.20) 

SE(m)  0.06 0.05 0.06 0.05 0.06 0.06 0.03 0.04 0.06 0.04 

C.D. at 5%  NS 0.15 NS 0.13 NS NS 0.09 0.11 NS NS 

Note: * Figure in parentheses’ are transformed value √x + 0.5 

             DAS = Days after spraying of insecticides. 
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Table 5. Effect of insecticides on spider population. 

Treat. 

no. 

Insecticides Dose 

(ha) 

After 1
st
 spray After 2

nd
 spray 

pre treat 

ment 

post treatment pre treat 

ment 

post treatment 

 3 DAS 5 DAS 7 DAS  15 

DAS 

 3 DAS  5 

DAS 

 7 DAS  15 DAS 

T1 Fipronil 5 SC 1000 ml 1.40 

(1.38)* 

0.70 

(1.09) 

0.55 

(1.02) 

0.50 

(1.00) 

0.45 

(0.97) 

1.15 

(1.28) 

0.55 

(1.02) 

0.90 

(1.18) 

0.95 

(1.20) 

1.0 

(1.22) 

T2 Emamectin Benzoate 5 SG 250 gm 1.35 

(1.36) 

0.85 

(1.15) 

0.47 

(0.98) 

0.60 

(1.05)  

0.70 

(1.09) 

0.80 

(1.14) 

0.65 

(1.07) 

0.85 

(1.16) 

0.85 

(1.16) 

1.15 

(1.28) 

T3 Profenophos 50 EC 750 ml 1.30 

(1.34) 

0.50 

(1.00) 

0.40 

(0.95) 

0.55 

(1.02) 

0.50 

(0.99)  

0.75 

(1.11) 

0.70 

(1.09) 

0.90 

(1.18) 

0.95 

(1.20) 

0.95 

(1.20) 

T4 Chlorpyriphos 20 EC 1250 ml 1.40 

(1.37) 

0.45 

(0.97) 

0.65 

(1.07) 

0.50 

(0.99) 

0.40 

(0.95) 

0.90 

(1.18) 

0.70 

(1.09) 

1.15 

(1.28) 

0.90 

(1.18) 

1.10 

(1.26) 

T5 Dimethoate 30 EC 850 ml 1.35 

(1.36) 

0.50 

(1.00)  

0.80 

(1.13) 

0.65 

(1.07) 

0.75 

(1.11) 

0.85 

(1.16) 

0.55 

(1.02) 

0.80 

(1.14) 

0.90 

(1.18) 

0.85 

(1.16) 

T6 Indoxacarb 15.8 EC 500 ml 1.30 

(1.34) 

0.60 

(1.05) 

0.47 

(0.98) 

0.35 

(0.92) 

0.70 

(1.09) 

0.90 

(1.17) 

0.65 

(1.07) 

0.85 

(1.16) 

0.80 

(1.13) 

1.00 

(1.22) 

T7 Metasystox 25 EC 750 ml 1.35 

(1.36) 

0.40 

(0.95) 

0.52 

(1.01) 

0.50 

(1.00) 

0.60 

(1.04) 

0.85 

(1.15) 

0.60 

(1.05) 

0.90 

(1.18) 

1.25 

(1.32) 

0.95 

(1.20) 

T8 Neem oil 1% 5000 ml 1.40 

(1.37) 

0.55 

(1.02) 

0.65 

(1.07) 

0.50 

(0.99) 

0.60 

(1.04) 

0.85 

(1.16) 

0.70 

(1.09) 

0.95 

(1.20) 

1.05 

(1.24) 

0.95 

(1.20) 

T9 Agroneem 1.5% 1250 ml 1.45 

(1.39) 

0.60 

(1.04) 

0.70 

(1.09) 

0.65 

(1.07) 

0.75 

(1.11) 

0.85 

(1.160 

0.60 

(1.05) 

0.90 

(1.18) 

0.95 

(1.20) 

0.90 

(1.18) 

T10 NSKE 5% 12.50 lit. 1.35 
(1.35) 

0.30 
(0.89) 

0.60 
(1.04) 

0.70 
(1.09) 

0.65 
(1.07) 

1.05 
(1.24) 

0.55 
(1.02) 

0.90 
(1.18) 

1.30 
(1.34) 

1.00 
(1.22) 

T11 Control - 1.30 

(1.34) 

1.50 

(1.41)  

1.05 

(1.24) 

2.55 

(1.56) 

0.75 

(1.11) 

0.95 

(1.20) 

0.75 

(1.12) 

1.20 

(1.30) 

0.90 

(1.18) 

0.95 

(1.20) 

SE(m)  0.15 0.05 0.06 0.12 0.06 0.05 0.04 0.04 0.05 0.03 

C.D. at 5%  NS 0.14 NS NS NS NS NS NS NS NS 

Note: * Figure in parentheses’ are transformed value √x + 0.5 

             DAS = Days after spraying of insecticides.
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