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Abstract 
The data on cotton leafhopper population obtained at various dates of observation were correlated with 

weather factors. Leafhopper population showed significant negative correlation with maximum 

temperature and positive with relative humidity and rainfall. Influence of bhendi as trap crop and neem 

on the incidence of cotton leafhopper showed highest leafhopper reduction was noticed in neem seed 

kernel extract 5% sprayed cotton and more preference ratio was recorded in bhendi. Among the novel 

insecticides tested, the most effective insecticide was clothianidin 0.10 g/ l and dinotefuran 20 SG 0.30 

g/l. The above two Neonicotinoids were also found safer to the natural enemies. IPM module viz., 

growing of leafhopper resistant variety (KC 3), bhendi as trap crop (5:1), intercropping with black gram 

(2:1), seed treatment with imidacloprid 70 WS (7 g/ kg seed), spraying of neem oil formulation 0.5% (18 

DAS), release of Chrysoperla @ 10,000/ ha (20 DAS) and need based application of safer insecticide 

clothianidin @ 0.10 g/ l or dinotefuran 20 SG @ 0.30 g/l proved more effective and economical against 

cotton leafhopper.   

 

Keywords: Cotton, leafhopper, Amrasca biguttula biguttula, pest management 

 

Introduction 

Cotton (Gossypium spp.) is cultivated in 77 countries across the world and 105 countries 

consume cotton of which India ranks second in consumption. In India, cotton is grown in 

about 118.72 lakh hectare with total production of 30.15 million tonnes. Cotton is being 

ravaged by several insect pests contributing to drastic reduction in yield. As many as 1326 

insect and mite pests all over the world [7] and about 200 in India have been documented, of 

which 10 are economically important in Tamil Nadu [22]. The cotton leafhopper, A. biguttula 

biguttula alone caused on an average of 11.60 per cent reduction in cotton yield [4]. Tender 

leaves become yellow, the margin of the leaves start curling downwards and reddening sets in 

the case of severe infestation, leaves get a bronze or brick red colour which is typical “hopper 

burn” symptom, the margin of leaves gets broken and crumbles into pieces when crushed. 

Finally the leaves dry, shed and the crop growth gets retarded.  

Climatic factors viz., temperature, humidity and rainfall etc., are effective on the survival, 

development and reproductive capacity of insect pests [9]. Weather based pest forewarning can 

act as an important tool in developing suitable models for the control of the pests. Trap 

cropping is an earlier practice of pest management and it has its own principle to dissuade the 

insects or to diminish the attraction towards the main crop. The principle of trap cropping in 

cotton is that virtually leafhopper shows a distinct preference to certain plant species, cultivars 

at certain crop stage. Insecticides valued at US$660 million are used annually on all crops in 

India, of which about half are used on cotton alone [19]. Many newer insecticides were 

registered during this period for leafhopper management in cotton. However, the effect of the 

above chemicals on natural enemies also has to be studied. Considering the seriousness of the 

pest in southern parts of Tamil Nadu, it is the need of the hour to formulate suitable pest 

management strategies for the effective management of cotton leafhopper.  

 

Materials and Methods 
Field experiments were conducted at Agricultural Research Station, Kovilpatti, Tamil Nadu 

Agricultural University, Tamil Nadu under rainfed condition. For the correlational studies the 

weather parameters obtained from the weather station located near the experimental. The data 

obtained was correlated with the weather factors and the fluctuation in the leafhopper 

population due to abiotic factors was assessed.  
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For exploiting the pest diversionary approaches for the 

management of cotton leafhopper field experiments were 

conducted with seven treatments with the plot size of 8 rows 

of 4m length. Neem applications were restricted on the cotton 

crop. Chrysoperla carnea was released on the trap crop 

bhendi. The treatment includes Cotton (NSKE 5%) + bhendi 

(Chrysopa), Cotton (NSKE 5%) + bhendi, Cotton (TNAU 

Neem oil 3%) + bhendi (Chrysopa), Cotton (TNAU Neem oil 

3%) + bhendi, Cotton + bhendi (Chrysopa), Cotton (Methyl 

demeton 25 EC @ 125 g a.i. ha-1) + bhendi and Cotton + 

bhendi (Untreated check). The population of leafhoppers was 

made before and 1, 3, 7 and 14 DAT.  Populations of both 

nymphs and adults of leafhoppers on three leaves one leaf 

each from top, middle and bottom portion in each of the 10 

randomly selected plants per plot was assessed.  In case of 

conjunctive use of plant products with trap crops the corrected 

per cent increase on bhendi was calculated by making slight 

modification in Henderson and Tilton formula.  

For evaluating the efficacy of newer insecticide molecules for 

the management of cotton leafhopper the treatments imposed 

were Imidacloprid 17.8 SL, Thiamethoxam 25 WG, 

Acetamiprid 20 SP, Fipronil 5 SC, Dinotefuran 20 SG, 

Acephate 75 SP, Diafenthiuron 50 WP, Clothianidin 50 

WDG, Methyl demeton 25 EC and Untreated check (Table 3). 

To assessing the effect of insecticides ten plants were selected 

at random in each plot treated with different insecticides and 

the numbers of spiders present were recorded. Diversity 

indices viz., species richness, evenness and diversity were 

calculated. 

The effect of different IPM strategies against cotton 

leafhopper under field conditions was compared with farmers 

practice in large scale area. IPM strategies imposed were 

growing of leafhopper resistant variety (KC 3), bhendi as trap 

crop (5:1), intercropping with black gram (2:1), seed 

treatment with imidacloprid 70 WS (7 g/ kg seed), spraying of 

neem oil formulation 0.5% (18 DAS), release of Chrysoperla 

@ 10,000/ ha (20 DAS) and need based application of safer 

insecticide (clothianidin @ 0.10 g/ l or dinotefuran 20 SG @ 

0.30 g/l). This strategies were compared with the farmers 

practices (non- IPM) field (Seed treatment with imidacloprid 

70 WS @ 7 g/ kg of seeds, spraying of imidacloprid @ 0.28 

ml/ l (20 DAS) and Spraying of acephate @ 1.60 g/ l (40 

DAS)). Leafhoppers/ 3 leaves/ plant, Yield and cost benefit 

ratio were calculated.  

 

Results and Discussion 

To study the influence of abiotic factors on population 

fluctuation of cotton leafhopper  

The field studies revealed that the pest population fluctuated 

in different months of the study period from 2015 to 2016 

(Fig. 1). The incidence of leafhopper was assessed in relation 

to the weather parameters viz., maximum temperature, 

minimum temperature, relative humidity and rainfall. The 

data revealed that there was a significant negative correlation 

of leafhopper with maximum temperature (-0.781 and -0.823), 

whereas, [13] who reported that the maximum and minimum 

temperature showed a positive and non-significant correlation 

with the leafhopper population. Relative humidity showed 

positive relation with leafhopper (0.059 and 0.189) in both the 

years. [2] Who also reported a negative and non-significant 

correlation between the relative humidity and leafhopper 

population? Rainfall (0.269 and 0.190) also showed positive 

correlation with leafhopper during 2015 to 2016 (Table 1).  

Contrary to our findings, [15] who reported that rainfall had no 

significant contribution towards increasing or decreasing the 

leafhopper numbers, whereas [18] found a negative association 

between the leafhopper population and rainfall. Similarly 

present findings cannot be compared with those of [21, 14] who 

reported a significantly negative correlation between rainfall 

and jassid population, on cotton.  Regression analysis (Table 

1) revealed that the influence of weather factors on the 

incidence of cotton leafhopper was 75.8 and 70.4 per cent 

during 2014-15 and 2015-16, respectively. [9] Studied the 

influence of abiotic factors on population fluctuation of 

leafhopper on okra and reported that rainfall was contributed 

maximum i.e., 13.4% in population fluctuation of jassid in 

Okra. 

 

 
 

Fig 1: Influence of Weather Parameters on Leafhopper Population 

(Pooled data of three years) 
 

Exploiting the pest diversionary approaches for the 

management of leafhopper in cotton (Influence of Bhendi 

Trap Crop and Neem on the Incidence of Leafhopper in 

Cotton) 

 
Table 1: Correlation Coefficients (r) between cotton leafhopper and Weather Parameters 

 

Parameters 
Correlation Coefficient (r) 

2015 2016 

Maximum Temperature (˚C) -0.781** -0.823** 

Minimum Temperature (˚C) -0.050 -0.058 

Relative Humidity (%) 0.059 0.189 

Rainfall (mm) 0.269 0.190 

Regression equation Y = 22.64 - 1.99 X1 + 1.67 X2 + 0.14 X3 - 0.07 X4 Y = 64.16 - 1.95 X1 + 0.34 X2 + 0.02 X3 - 0.03 X4 

R2 0.758 0.704 

Significant at 0.01 level 

 

The incidence of leafhopper ranged from 8.34-8.67 plant-1 

prior to spray with a preference ratio varied between 1.03 and 

1.07. After imposing the treatments on cotton, on 3 DAT 

35.75 to 45.56 per cent reduction was effected in cotton with 

an increase in preference ratio of 1.09 to 2.87 in bhendi 

(Table 2). The spraying of dimethoate @ 2ml/l on cotton crop 
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showed significantly less population (2.72/ plant) on cotton 

and more leafhoppers on bhendi (9.67/plant) with a 

preference ratio of 3.56 followed by NSKE 5% treatment 

(5.13/plant) with bhendi as trap crop (11.17/plant) with a 

preference ratio of 2.18 as against 1.14 in the untreated check 

at 1 DAT. The release of Chrysoperla on bhendi was found to 

be less effective (8.75/plant) on cotton and bhendi (9.30/plant) 

on 1 DAT. Similar trend was observed on 3, 7 and 14 days 

after treatment of the first application. Before treatment, the 

leafhopper was equally distributed both in the main crop and 

trap crop, bhendi; the population level being 8.34 to 9.15 

plant-1 with the preference ratio varied between 1.03 and 1.07. 

After imposing the treatments on cotton, on 3 DAT, 35.75 to 

45.56 per cent reduction was effected in cotton with an 

increase in preference ratio of 1.09 to 6.24 in bhendi. Neem 

seed kernel extract was effective than neem oil. [20, 16] also 

proved the use of untreated bhendi as a trap crop and 

application of biorational dust formulations on cotton 

enhanced the diversion of A. devastans (1: 1.5 to 1:3.4) 

towards bhendi. Use of untreated bhendi as a trap crop and 

application of NSKE on cotton increased the preference ratio 

in favour of bhendi. Diversification of crop ecosystem in 

many cases results in reduced pest infestation [1]. Botanicals 

are finding more effective against many cotton sucking pests 

and also found that there was no sign of the insects 

developing any resistance against botanicals [23], probably 

because, it contains a number of complex phytochemicals 

instead of a single active principle as in the case of 

insecticides. Bhendi as a trap crop and Neem Seed Kernal 

Extract (NSKE) application on cotton significantly reduced 

the incidence of leafhopper. The non-chemical methods used 

in the present study in cotton provides scope for relaxation in 

selection pressure of leafhopper to certain extent.  

 
Table 2. Influence of Bhendi Trap Crop and Neem on the Incidence of Leafhoppers in Cotton - First Application (Pooled observations) (Mean 

of three replications) 
 

Treatments 
Initial Population I DAT 3 DAT 7 DAT 14 DAT 

Cotton Bhendi PR Cotton Bhendi PR Cotton Bhendi PR Cotton Bhendi PR Cotton Bhendi PR 

Cotton (NSKE5%) 

+ bhendi 

(Chrysoperla) 

8.50 8.85 1.04 

5.10 

[2.28] 

(39.77) 

5.17 

[3.22] 

{7.37} 

2.00 

4.62 

[2.17] 

(43.63) 

11.14 

[2.78] 

{14.26} 

2.41 

6.12 

[2.50] 

(28.18) 

11.55 

[3.43] 

{13.16} 

1.89 

7.40 

[2.77] 

(18.17) 

11.22 

[3.38] 

{6.79} 

1.52 

Cotton (NSKE 5%) 

+ bhendi 
8.47 8.80 1.04 

5.13 

[2.31] 

(39.24) 

11.17 

[3.38] 

{18.40} 

2.18 

4.45 

[2.15] 

(45.56) 

7.33 

[3.55] 

{28.05} 

2.78 

6.30 

[25.97] 

(25.97) 

12.70 

[3.60] 

{24.83} 

2.02 

7.74 

[8.09] 

(14.23) 

12.97 

[3.64] 

{23.87} 

1.68 

Cotton (NO 3%) + 

bhendi 

(Chrysoperla) 

8.34 8.72 1.05 

5.25 

[2.34] 

(36.84) 

9.83 

[3.17] 

{5.27} 

1.87 

5.17 

[2.33] 

(35.75) 

9.92 

[3.19] 

{3.97} 

1.92 

6.47 

[2.59] 

(22.72) 

11.22 

[3.39] 

{11.96} 

1.74 

8.09 

[2.89] 

(8.03) 

6.70 [3.39] 

{8.27} 
1.39 

Cotton (NO 3%) + 

bhendi 
8.67 8.92 1.03 

5.50 

[2.39] 

(36.28) 

10.97 

[3.35] 

{15.10} 

2.01 

4.92 

[2.26] 

(41.11) 

11.64 

[3.45] 

{19.48} 

2.37 

6.67 

[2.62] 

(23.27) 

12.42 

[3.56] 

{20.83} 

1.87 

8.03 

[2.88] 

(12.82) 

12.72 

[3.50] 

{20.16} 

1.59 

Cotton + bhendi 

(Chrysoperla) 
8.54 9.13 1.07 

8.75 

[3.00]    (-

2.72) 

9.30 

[3.09]    {-

4.98} 

1.07 

8.69 

[2.99]       

(-5.43) 

9.42 

[3.10]    {-

5.79} 

1.08 

8.60 

[2.98] 

(0.50) 

9.64  

[3.14]       

{-8.78} 

1.12 

8.85 

[3.02] 

(2.65) 

10.72 

[3.31]       

{-1.46} 

1.21 

Cotton  

(Dimethoate 2 ml/l) 

+ bhendi 

8.45 8.84 1.05 
2.72 [1.7] 

(67.61) 

9.67 

[3.15] 

{2.26} 

3.56 

1.94 

[1.44] 

(76.48) 

9.94 

[3.19] 

{2.96} 

5.31 

3.34 

[1.88] 

(60.53) 

10.50 

[3.37] 

{2.95} 

3.15 

5.90 

[2.48] 

(34.10) 

11.03 

[3.36] 

{4.93} 

1.87 

Cotton + bhendi 

(Untreated check) 
8.65 9.15 1.06 

8.64 

[2.98] 

(0.00) 

9.82 

[3.17] 

{0.00} 

1.14 

8.35 

[2.93] 

(0.00) 

10.10 

[3.21] 

{0.00} 

1.26 

8.70 

[2.99] 

(0.00) 

10.60 

[3.29] 

{0.00} 

1.22 

9.22 

[3.08] 

(0.00) 

11.49 

[3.53] 

{0.00} 

1.25 

SE.D 0.083 0.081 - 0.130 0.100 - 0.140 0.100 - 0.130 0.110 - 0.170 0.100 - 

CD NS NS - 0.29 0.070 - 0.31 0.07 - 0.280 0.09 - 0.07 0.070 - 

Figures in the (     ) are per cent corrected reduction calculated by Henderson and Tilton formula 

Figures in the {     } are per cent corrected increase calculated by modified Henderson and Tilton formula 

Figures in the [     ] are  x+ 0.5 transformed value

 

Effect of Newer Insecticide Molecules on Leafhoppers in 

Cotton 

All the insecticides tested against leafhoppers were 

statistically superior to untreated check after first round of 

spraying (Table 3). The population of leafhopper was reduced 

significantly in clothianidin 50 WDG at 0.10 g/ l (0.88 / 3 

leaves/ plant) and dinotefuran 20 SG at 0.30 g/ l (0.97 / 3 

leaves/ plant) on all the observations recorded at 1, 3, 7 and 

14 DAT. After second application, clothianidin 50 WDG at 

0.10 g/ l recorded population of 0.74/ 3 leaves/ plant and 

dinotefuran 20 SG at 0.30 g/ l recorded 0.85/ 3 leaves/ plant at 

14 DAT, whereas the conventional insecticide dimethoate 30 

EC at 2.0 ml/ l recorded leafhopper population of 3.32- 3.36/ 

3 leaves/ plant. Clothianidin 50 WDG at 0.10 g/ l and 

dinotefuran 20 SG at 0.30 g/ l exerted higher yields of 

1293.21 and 1224.28 kg/ ha, respectively (Fig.2).  Chemical 

control of the pests becomes imperative when all other control 

methods fail to control the target pests. [4 reported that seed 

treatment of cotton with the new insecticides, clothianidin 

(Poncho 600 FS) at 9 ml per kg seed, effectively controlled 

the sucking pests of cotton viz., aphids, thrips and 

Leafhoppers. Two sprays of clothianidin @ 20 and 25 g a.i. 

/ha rendered very good protection to crop against the attack of 

sucking pests of cotton [5, 17]. [12, 11] also reported the 

effectiveness of newer neonicotenoides against cotton sucking 

pests.  

The population of coccinellid, Cheilomenes sexmaculata was 

somewhat uniform in the cotton crop prior to commencement 

of insecticidal treatment (Fig 3). It was evident from the data 

that all the insecticidal treatments applied for the control of 

leafhoppers had significantly reduced the population of 

coccinellid predators over control. The mean population of 

coccinellid predators was significantly the highest in the 

treatment sprayed with clothianidin 50 WDG at 0.10 g/ l (2.04 
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and 2.91/ ten plants) and dinotefuran 20 SG at 0.30 g/ l (1.97 

and 2.87/ ten plants) after first application. The minimum 

population of coccinellid was recorded in the standard check, 

dimethoate 30 EC at 2.0 ml/ l (1.15 and 1.31/ ten plants). On 

comparison with untreated check, all the insecticidal 

treatments showed decline in the population of coccinellids 

(2.54 to 4.05/ ten plants) but it was clear that after initial 

decline there occurred slow progressive increase in the 

number of coccinellids. The spiders viz., Peucetia viridans, 

Oxyopes rufisternum, Clubiona drassodes and Thomisus sp. 

were observed in the cotton ecosystem. The mean population 

of spiders among different insecticidal treatments ranged 

between 1.69 and 3.02/ ten plants. However, in untreated 

check the population of spiders was significantly higher 

which ranged from 4.72 to 6.84/ ten plants throughout the 

observation period. Similar trend was observed during the 

second application also. In recent years, neonicotinoids have 

been the fastest-growing class of insecticides in modern crop 

protection, with widespread use against a broad spectrum of 

sucking and certain chewing pests. As potent agonists, they 

act selectively on insect nicotinic acetylcholine receptors, 

their molecular target site [10]. [6] Re-evaluated the selectivity 

of neonicotinoids viz., acetamiprid, thiametoxam and 

imidacloprid on natural enemies under field conditions and 

found them selective to the natural enemies belonging to 

families Araneida and Tachinidae. 

 
Table 3: Effect of newer insecticide molecules on leafhoppers in cotton (Pooled observations) (Mean of three replications) 

 

Treatments 

Leafhopper (N0./ 3 leaves/ plant) 

Days after first application Days after second application 

1 3 7 14 Mean 1 3 7 14 Mean 

Imidacloprid 17.8 SL @  0.25 ml/ l 
1.58 

(1.25) 

1.52 

(1.23) 

2.10 

(1.45) 

3.27 

(1.81) 
2.12 

1.62 

(1.27) 

1.57 

(1.25) 

2.33 

(1.52) 

3.43 

(1.85) 
2.24 

Thiamethoxam 25 WG (ST + S) @ 0.20 g/ l 
1.15 

(1.07) 

1.07 

(1.03) 

1.58 

(1.25) 

2.13 

(1.49) 
1.48 

1.12 

(1.05) 

1.05 

(1.02) 

1.55 

(1.24) 

1.97 

(1.40) 
1.42 

Acetamiprid 20 SP @ 0.20 g/ l 
1.25 

(1.11) 

1.17 

(1.07) 

1.70 

(1.30) 

2.48 

(1.58) 
1.65 

1.20 

(1.09) 

1.15 

(1.07) 

1.65 

(1.28) 

2.13 

(1.46) 
1.53 

Dinotefuran 20 SG @ 0.30 g/ l 
0.67 

(0.81) 

0.62 

(0.78) 

1.10 

(1.05) 

1.43 

(1.19) 
0.97 

0.57 

(0.75) 

0.53 

(0.73) 

0.93 

(0.96) 

1.35 

(1.16) 
0.85 

Acephate 75 SP @ 1.60 g/ l 
1.87 

(1.36) 

1.78 

(1.33) 

2.37 

(1.54) 

3.45 

(1.86) 
2.37 

1.83 

(1.35) 

1.82 

(1.34) 

2.50 

(1.58) 

3.77 

(1.94) 
2.48 

Diafenthiuron 50 WP @ 1.20 g/ l 
1.10 

(1.05) 

1.05 

(1.02) 

1.50 

(1.22) 

1.98 

(1.41) 
1.41 

1.07 

(1.03) 

1.03 

(1.01) 

1.57 

(1.25) 

1.93 

(1.39) 
1.40 

Clothianidin 50 WDG @ 0.10 g/ l 
0.62 

(0.78) 

0.55 

(0.74) 

0.98 

(0.99) 

1.35 

(1.16) 
0.88 

0.50 

(0.70) 

0.40 

(0.63) 

0.80 

(0.89) 

1.25 

(1.11) 
0.74 

Dimethoate 30 EC @ 2.00 ml/ l 
2.48 

(1.58) 

2.02 

(1.55) 

3.40 

(1.84) 

5.12 

(2.26) 
3.36 

2.35 

(1.53) 

2.30 

(1.51) 

3.40 

(1.84) 

5.22 

(2.28) 
3.32 

Untreated check 
12.35 

(3.51) 

13.00 

(3.60) 

13.97 

(3.74) 

15.22 

(3.90) 
13.64 

15.70 

(3.96) 

15.40 

(3.92) 

16.47 

(4.06) 

16.37 

(4.05) 
15.99 

SE.D 0.08 0.06 0.07 0.05 - 0.07 0.07 0.06 0.06 - 

CD (p = 0.05) 0.18 0.13 0.14 0.10 - 0.15 0.15 0.14 0.12 - 

Figures in the parentheses are  x+ 0.5 transformed values 

 

 
 

Fig 2: Efficacy of insecticides on the yield of cotton 

 

 
 

Fig 3: Safety of insecticides on coccinellids & spiders in cotton 

ecosystem 
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Development of an effective IPM strategy for the 

management of cotton leafhopper 

The effect of identified best treatments were framed as a 

module and tested against cotton leafhopper under field 

condition. The results revealed that A. biguttula biguttula 

remained low in IPM plots when compared to Non - IPM 

plots (Table 4). The mean population of leafhopper was 1.85 

in IPM fields and 3.68 in Non - IPM fields and the C: B ratio 

was 1: 2.84 and 1: 1.82, respectively. Hence, the IPM 

strategies were found to be effective against cotton 

leafhoppers. The population of most of the bioagents viz., 

Chrysoperla carnea, Cheilomenes sexmaculata, Peucetia 

viridans, Oxyopes rufisternum, Clubiona drassodes and 

Thomisus sp.  Were greater in IPM modules than Non - IPM 

module (Fig.4). Thus spraying of neem oil formulation 0.5% 

(18 DAS) and safer insecticide clothianidin @ 0.10 g/ l or 

dinotefuran 20 SG @ 0.30 g/l have resulted in conservation of 

the important bio agents. On the other hand, population of 

these natural enemies was greatly hampered in Non - IPM 

module. Further it was also observed that trap cropping with 

bhendi (5:1) and intercropping with black gram (2:1) 

enhanced the activity of lady bird beetles, spiders and 

Chrysoperla in the IPM module. These might have played an 

important role in suppressing the population of sucking pests 

in IPM blocks. [3, 8] also observed that the IPM modules 

proved significantly effective by managing the population of 

bollworms and sucking pests on Cotton.  
 

Table 4: Incidence of cotton leafhoppers under IPM and Non - IPM 

practices (Pooled observations 2015 to 2017) 
 

Leafhopper count 
(Leafhoppers/ 3 leaves/ plant) 

IPM Non - IPM 

10 DAS 1.13 1.20 

20 DAS 3.30 7.03 

30 DAS 0.63 3.70 

40 DAS 1.47 6.67 

50 DAS 2.20 2.73 

60 DAS 2.43 3.10 

Mean 1.85 3.68 

S.E.D 0.70 

SD 1.05 1.96 

S.E.M 0.43 0.80 

t value -2.63 

p value * 

Yield (kg/ ha) 1285.89 1006.85 

C:B ratio 1:2.84 1:1.82 

Significant; DAS - Days after sowing 

 

    
 

Peucetia viridans  Clubiona drassodes  Oxyopes rufisternum  Thomisus sp 
 

Fig 4: Spiders recorded in cotton ecosystem 

 

Conclusions 

This study demonstrated that leafhopper in cotton can be 

managed with the IPM module viz., growing of leafhopper 

resistant variety (KC 3), bhendi as trap crop (5:1), 

intercropping with black gram (2:1), seed treatment with 

imidacloprid 70 WS (7 g/ kg seed), spraying of neem oil 

formulation 0.5% (18 DAS), release of Chrysoperla @ 

10,000/ ha (20 DAS) and need based application of safer 

insecticide clothianidin @ 0.10 g/ l or dinotefuran 20 SG @ 

0.30 g/l. This module proved most effective, economical and 

eco-friendly against cotton leafhopper. 
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