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Abstract 

A field trial was conducted to study the impact of weather parameters on seasonal dynamics of insect 

pests in Bt and non Bt cotton during the years 2018 and 2019 at Regional Agricultural Research station, 

Nandyal. During the year 2018 results indicated that in both the test hybrids leafhoppers crossed 

Economic threshold level during 39th to 45th standard weeks and attained peak during 40th and 41st 

standard weeks. With regard to pink bollworm population and fruiting body damage both the test hybrids 

attained peak during 52nd standard week. During the year 2019 Peak population of leafhoppers were 

recorded during 43rd to 46th standard weeks in both the test hybrids (6.02 to 11.8/3 leaves), with regard to 

fruiting body damage both the test hybrids attained peak during 51st standard week (56 to 68%). 

Correlation of abiotic factors with sucking pests in cotton during the both seasons revealed that 

leafhopper population had shown significant positive relation with temperature maxium (0.678) whereas 

minimum temperature had shown positively non-significant relation (0.512), rainfall and relative 

humidity had shown negatively non sigficant relation with leafhopper population. 
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Introduction 
Cotton Gossypium hirsutum L. (Family: Malvaceae) is the most important commercial crop of 
India, which is subjected to the ravages of a number of insect pests. Sucking pests have 
become quite serious from seedling stage their heavy infestation at times reduces the crop 
yield to a great extent. The estimated loss due to sucking pests is up to 21.20% [1]. In India 
More than 90 per cent area is under Bt cotton which is susceptible to sucking pests [2, 3, 4]. 
Among the vast array of insect pests, major sucking pests are, white fly, Bemisia tabaci 
(Gennadius), leafhopper, Amrasca biguttula biguttula (Ishida), mealy bug, Pnenacoccus 
solenopsis Tinsley, thrips, Thrips tabaci Lindeman and aphid, Aphis gossypii Glover. 
Krishnaiah et al. described the method of jassid population estimation by counting on second, 
third and fourth leaves from top on okra plant [5]. The sucking pest population increased with 
advancement of vegetative growth and attained peak value at maximum leaf area stage Bishnoi 
et al, and Prasad and Rao reported that there were not much differences between Bt and non-Bt 
version of the same hybrid though there were difference among the hybrids regarding the 
incidence of sucking pests [6]. Sharma and Dhawan reported that the sucking pests population 
was significantly less in RCH-134 Bt and RCH-317 Bt as compared to other Bt hybrid [7]. 
Furthermore other weather parameters like rainfall, humidity and temperature play a 
remarkable part in the expansion, occurrence and population alteration of sucking insect pests 
throughout the cotton season [8, 9, 10]. The weather parameters like temperature and humidity 
also fluctuate leafhopper population [11]. For control of insect pest on Bt cotton farmers 
frequently rely on the chemical control [12], Use of chemical control is not only creating health 
hazards and ecological contamination but also growing the resistance in the insects and 
disturbing the balance between the forces of destruction i.e. predators, parasitoids and 
pathogens in agro-ecosystem [13, 14]. The occurrence and progress of all the insect pests are 
much dependent upon the customary environmental factors such as temperature, relative 
humidity and precipitation [15]. The knowledge about incidence of pest during the cropping 
season and its possible dynamics help in designing pest management strategies [16]. 
Information on seasonal activity of sucking pests on Bt cotton helps to take up effective 
management, hence the present study was taken up to correlate the abundance of insect pest 
population with weather parameters.  
 

Materials and Methods 

A Field trial was conducted to study the seasonal dynamics of insect pests in Bt and non Bt 

cotton and their correlation with weather parameters for two consecutive years of 2018 and 

2019. Bollgard II (Jadoo) and DCH-32 were used as test hybrids.  
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The experiment was laid out in one acre of field i.e. 4000 sq. 
feet at Regional Agricultural Research station, Nandyal 
during the kharif season of 2018 and 2019 under unsprayed 
condition. Jadoo B.G II cotton and DCH-32 were sown during 
last week of July in both the years, spacing of 90x45cm was 
adopted between rows and plants respectively. All the 
standard agronomic practices were adopted as prescribed by 
Agricultural University except plant protection practices for 
sucking pests and bollworms. Observations on sucking pests 
were recorded on ten randomly selected plants from each plot 
of Bt hybrid and non Bt hybrid from upper, middle and lower 
leaves of the plant during every meteorological standard week 
and corresponding weather parameters were also recorded for 
each standard week. Similarly observations on cotton 
bollworms were also collected by destructive sampling of 
green bolls at 90,110 and 140 DAS. Data on sucking pests 
and bollworms were averaged and correlation studies were 
done to study the impact of weather parameters on pest 
dynamics. 
 

Results: During 2018 
Sucking pest population dynamics 
Leafhoppers: Among the sucking pests the leafhoppers were

recorded as below ETL in all the standard weeks except in 
41st std week (6.80/3 leaves) regarding thrips except 40th std 
week (30.70/3 leaves) all the std weeks had recorded below 
ETL population. The activity of whiteflies were noticed 
during 38th std week and attained a peak of 13.40 per 3 leaves 
during 40th and 43rd std weeks, whereas the population of 
aphids were negligible in RCH-2 BGII. 
In DCH 32 the peak population of leafhoppers was observed 
during 40th std. week (12.30 leafhoppers/ 3 leaves) jassids 
crossed ETL during 39, 40,42,43,44 and 45th std weeks. 
Population had declined steadily thereafter. The activity of 
thrips started during 40th std week and attained a peak during 
44th std week, activity of thrips remained up to 48th std week 
and sudden decline was noticed thereafter. The peak 
population of whiteflies was noticed during 41st, 42nd and 43 
and 45th std weeks 21.54, 20.40.20.56, 21.20 per three leaves 
respectively thereafter there was a steady decline in 
population was noticed. (Table no.1) 

 
Table 1: Seasonal dynamics of sucking pests and natural enemies during 2018-19 

 

Std. week 

Leafhoppers 
Moth catches/trap/week Temperature 

Relative 

Rainfall (mm) 
/ 3 leaves Humidity (%) 

RCH 2 
DCH 32 SL HA EV SE PBW Max (0C) Min. (0C) Mor Eve 

BG II 

38 3.30 5.80 15.71 0.43 0.00 0.00 0.54 32.20 23.40 85.00 55.00 11.50 

39 3.80 6.20 17.29 1.14 0.43 0.00 0.79 34.80 25.10 77.60 45.90 1.10 

40 4.70 12.30 3.29 0.57 0.86 0.00 1.71 35.20 25.10 77.40 48.00 0.00 

41 6.80 13.20 14.86 0.43 0.00 0.00 2.46 35.90 23.80 80.40 35.90 0.00 

42 4.00 9.00 6.57 0.00 0.00 0.43 1.32 34.40 24.20 81.00 56.70 0.60 

43 3.10 10.90 7.57 0.00 0.14 3.43 2.96 35.10 21.70 80.60 37.10 0.00 

44 4.70 9.10 6.43 2.00 0.71 6.43 3.29 33.70 21.90 69.00 45.60 0.10 

45 4.40 8.70 6.57 1.00 0.00 1.43 2.57 34.30 21.40 81.10 45.30 0.00 

46 3.00 5.00 9.71 0.00 0.29 1.57 12.33 33.70 21.10 81.90 51.00 1.20 

47 2.40 4.20 6.86 0.86 0.14 1.14 9.68 32.50 22.60 78.40 54.60 0.00 

48 4.20 5.40 0.40 1.80 0.00 3.40 20.27 31.50 18.50 83.10 45.90 0.00 

49 1.80 3.60 8.43 0.00 0.14 0.29 4.38 31.10 21.20 89.60 59.60 0.40 

50 3.30 1.60 5.86 0.14 0.57 0.57 9.21 31.00 19.90 87.30 50.70 0.00 

51 2.00 2.40 4.57 0.86 0.86 1.29 5.81 29.90 19.50 84.00 51.70 0.00 

52 0.80 1.50 1.50 0.13 0.63 4.25 10.27 31.90 18.80 82.30 44.10 0.00 

 

Thrips, Aphids and whiteflies 

The population of aphids has not crossed ETLs during the 

season. 

 

Natural enemies 

Natural enemy population was observed to be very low during 

the season in both the test hybrids (Table: 2). 

Table 2: Seasonal dynamics of bollworms and predators during 2018-19 
 

Std. 

week 

H.armigera Earias  

spp. 

larvae/ 

5 plants 

PBW 

Larvae/ 

20 green 

bolls (RCH 

2 BG II) 

PBW 

Larvae/ 

20 green 

bolls 

(DCH 

32) 

S. 

litura 

larvae 

/ 5 

plants 

% 

 prasitism  

on 

bollworms 

Fruiting 

Body 

damage 

% (RCH2 

BG II) 

Fruiting 

Body 

damage % 

(DCH-32) 

Temperature 

Relative 

Rainfall 

(mm) 

Humidity 

(%) 

Eggs/ 5 

plants 

Larvae/ 

5 plants 

Max 

(0C) 

Min. 

(0C) 
Mor Eve 

38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.20 23.40 85.00 55.00 11.50 

39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.80 25.10 77.60 45.90 1.10 

40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 35.20 25.10 77.40 48.00 0.00 

41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 35.90 23.80 80.40 35.90 0.00 

42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.40 24.20 81.00 56.70 0.60 

43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 35.10 21.70 80.60 37.10 0.00 

44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.70 21.90 69.00 45.60 0.10 

45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.30 21.40 81.10 45.30 0.00 

46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.70 21.10 81.90 51.00 1.20 

47 0.00 0.00 0.00 1.00 1.00 0.00 0.00 10.00 5.00 32.50 22.60 78.40 54.60 0.00 

48 0.00 0.00 0.00 1.00 4.00 0.00 0.00 5.00 25.00 31.50 18.50 83.10 45.90 0.00 

49 0.00 0.00 0.00 1.00 3.00 0.00 0.00 20.00 25.00 31.10 21.20 89.60 59.60 0.40 
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50 0.00 0.00 0.00 2.00 4.00 0.00 0.00 10.00 20.00 31.00 19.90 87.30 50.70 0.00 

51 0.00 0.00 0.00 2.00 2.00 0.00 0.00 15.00 20.00 29.90 19.50 84.00 51.70 0.00 

52 0.00 0.00 0.00 10.00 8.00 0.00 0.00 50.00 45.00 31.90 18.80 82.30 44.10 0.00 

Bollworms 

The field incidence as well as the trap catches of H. armigera 

and Earias spp. was low during the season. Though there 

were trap catches of S. litura, the larval incidence in the field 

was almost negligible (Table:2).  

With regard to incidence of Pink bollworm in RCH 2 BG II 

the pink bollworm larvae in green bolls crossed ETL from 

50th to 52nd std weeks (2 larvae in 20 green bolls), whereas the 

52nd std week had recorded highest of 10 larvae in 20 green 

bolls. With regard to fruiting body damage from 47th std week 

onwards it has crossed ETL, highest fruiting body damage of 

50% was recorded during 52nd std week.  

With regard to DCH-32 test hybrid pink bollworm larvae had 

crossed ETL from 48th std week and attained a peak of 8 

larvae per 20 green bolls during 52nd std week. Regarding 

fruiting body damage it has crossed ETL from 48th std week 

and recorded highest damage during 52nd std week (45%). 

The moth catches of Spodoptera were noticed from 38th std 

week and attained a peak during 39th std. week (17.29 moths/ 

trap / week).The incidence of pink bollworm has started 

during beginning of the season, they attained ETL from 49th 

to 52nd std. week and reached peak during 52nd std. week 

(54.27 moths/trap/week). (Table no: 3) 

During 2019: Sucking pest population dynamics: 

 
Table 3: Seasonal dynamics of bollworms (trap catches) during 2018-19 

 

Standard week 

Trap catches / week Abiotic factors 

SL HA EV SE PBW 
Temp. (0C) RH % 

Rainfall (mm) 
Max. Min. Mor. Eve. 

36 15.71 0.43 0.00 0.00 0.54 33.2 25.1 85.6 65.6 16.2 

37 17.29 1.14 0.43 0.00 0.79 33.7 24.7 81.4 63.1 58.4 

38 3.29 0.57 0.86 0.00 1.71 31.8 24.0 83.6 61.1 18.2 

39 14.86 0.43 0.00 0.00 2.46 32.4 24.8 88.7 72.6 8.0 

40 6.57 0.00 0.00 0.43 1.32 31.5 24.5 90.0 69.09 52.6 

41 7.57 0.00 0.14 3.43 2.96 30.9 23.9 91.7 70.7 46.6 

42 6.43 2.00 0.71 6.43 3.29 32.9 23.6 88.4 61.7 25.6 

43 6.57 1.00 0.00 1.43 2.57 33.6 23.5 79.9 50.6 0.0 

44 9.71 0.00 0.29 1.57 12.33 32.3 22.7 74.4 44.3 0.0 

45 6.86 0.86 0.14 1.14 9.68 32.1 21.9 86.1 53.1 3.2 

46 0.40 1.80 0.00 3.40 20.27 32.7 23.3 77.3 47.3 0.0 

47 8.43 0.00 0.14 0.29 4.38 33.3 22.9 85.7 51.0 0.0 

48 5.86 0.14 0.57 0.57 9.21 31.5 20.6 82.7 48.1 0.0 

49 4.57 0.86 0.86 1.29 5.81 31.3 19.4 86.6 47.3 0.0 

50 1.50 0.13 0.63 4.25 10.27 33.0 19.0 83.4 41.1 0.0 

51 0.14 22.99 2.86 0.00 6.21 30.8 17.0 85.0 40.9 0.0 

52 0.19 23.78 1.56 0.81 8.56 30.9 16.4 86.8 39.5 0.0 

H.a- Helicoverpa armigera  PBW- pink bollworm EI- Earias insulana EV- Earias vittella S. l- Spodoptera litura 

 

Leafhoppers: In the test hybrid jadoo (BG-II) leafhoppers 

were recorded as above ETL in all the standard weeks except 

35th and 36th std week and from 49th to 52 std weeks. Peak 

population of leafhoppers were recorded in 46th std week 

(8.90/3 leaves). Thrips and whiteflies population was 

negligible and recorded as below ETL. 

In DCH 32 leafhoppers crossed ETL in all the std weeks, the 

peak population of leafhoppers was observed during 43rd and 

45th std. week (11.80 and 11.0 leafhoppers/ 3 leaves) 

respectively. Thrips and whiteflies population was negligible 

and recorded as below ETL. (Table:4) 

 
Table 4: Seasonal dynamics of sucking pests and natural enemies during 2019-2020 

 

0 

 

Leafhoppers 
Moth catches/trap/week Temperature 

Relative 
Rainfall 

(mm) 
/ 3 leaves Humidity (%) 

Jadoo DCH 32 SL HA EI SE PBW Max (0C) Min. (0C) Mor Eve 

35 4.20 6.78 8.2 0.00 0.00 0.00 0.00 32.50 25.20 86.90 68.70 34.20 

36 5.35 7.78 5.6 0.00 0.00 0.00 0.00 32.00 24.30 89.40 64.10 5.00 

37 6.02 8.76 10.1 0.00 0.00 0.00 0.00 34.80 24.90 82.30 56.70 140.8 

38 6.87 7.02 15.4 0.00 0.00 0.00 0.00 30.00 24.10 90.90 77.00 222.2 

39 6.50 7.63 30.57 0.43 0.00 0.00 0.00 32.50 25.00 87.60 67.90 5.60 

40 5.50 8.80 27.14 0.57 0.71 0.00 0.00 33.80 24.40 82.90 72.40 0.00 

41 6.30 9.10 22.24 0.43 0.00 0.00 0.55 33.40 24.10 86.90 66.70 18.20 

42 7.50 8.30 19.56 0.57 0.00 0.00 1.26 32.10 24.50 87.90 74.00 20.60 

43 6.20 11.80 20.43 1.00 0.00 0.00 0.96 31.10 23.70 91.60 70.60 21.80 

44 6.30 9.20 27.34 0.71 0.00 0.00 0.60 31.60 23.50 84.70 68.00 25.60 

45 7.50 11.00 22.12 0.29 0.00 0.00 14.56 33.00 23.00 87.60 61.40 6.80 

46 8.90 8.60 16.54 0.00 0.00 0.00 12.10 35.60 22.90 86.90 66.60 0.00 

47 6.50 6.10 9.12 0.00 0.00 0.00 14.30 31.60 21.20 85.70 64.30 0.00 

48 6.70 7.20 5.23 0.14 0.14 0.00 15.10 30.80 21.40 87.40 63.40 0.00 

49 3.60 6.80 0.00 0.00 0.00 0.00 12.2 29.10 20.40 89.70 65.40 6.00 

50 4.20 7.80 3.14 0.00 0.00 0.00 10.30 30.90 18.90 91.90 59.00 0.00 

51 5.20 6.40 12.29 0.00 0.00 0.00 11.43 30.90 19.50 90.40 62.00 0.00 

52 4.00 6.00 2.71 0.00 0.00 0.00 11.20 29.80 19.20 89.40 57.80 0.00 
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Natural enemies 

Natural enemy population was observed to be very low during 

the season in both the test hybrids. 

 

Bollworms 

Although spodoptera litura trap catches were noticed from 

35th std week and remained active upto 51st std week no 

corresponding field damage was recorded. Two peaks of 

spodoptera trap catches were recorded during 39th and 44th std 

weeks (30.57 and 27.34/trap/week) The field incidence as 

well as the trap catches of H. armigera and Earias spp. was 

low during the season. (Table:7). With regard to pink 

bollworm trap catches, crossed ETL from 45th std week and 

attained peak during 51st to 52nd std weeks (31.20/trap/week) 

With regard to larval population, Earias and Helicoverpa were 

negligible in both test hybrids. Pink bollworm larvae in green 

bolls crossed ETL (2 larvae in 20 green bolls), from 46th std 

week in both the test hybrids, peak larval recovery of 14 per 

20 green bolls was recorded in 51st std week in jadoo hybrid 

whereas the 52nd std week had recorded highest of 11 larvae 

in 20 green bolls in DCH-32 test hybrid. With regard to 

fruiting body damage both the test hybrids crossed ETL from 

46th std week, highest fruiting body damage of 56% was 

recorded during 51st std week in jadoo hybrid whereas DCH-

32 recorded a fruiting damage of 68% in the same std week. 

(Table: 5) 

 
Table 5: Seasonal dynamics of bollworms and predators during 2019-2020 

 

Std. week 

H. armigera Earias  

spp. 

larvae/ 

5 plants 

PBW Larvae/ 

20 green bolls 

(Jadoo BG II) 

PBW 

Larvae/ 

20 green 

bolls 

(DCH 32) 

S. 

litura 

larvae 

/ 5plants 

% 

 prasitism  

on 

bollworms 

Fruiting 

Body 

damage 

% (Jadoo 

BG II) 

Fruiting 

Body 

damage % 

(DCH-32) 

Temperature 

Relative 

Rainfall 

(mm) 

Humidity 

(%) 

Eggs/5 

plants 
Larvae/5 plants 

Max 

(0C) 

Min. 

(0C) 
Mor Eve 

39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.50 25.00 87.60 67.90 5.60 

40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.80 24.40 82.90 72.40 0.00 

41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.40 24.10 86.90 66.70 18.20 

42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.10 24.50 87.90 74.00 20.60 

43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31.10 23.70 91.60 70.60 21.80 

44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31.60 23.50 84.70 68.00 25.60 

45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.00 23.00 87.60 61.40 6.80 

46 0.00 0.00 0.00 2.00 3.00 0.00 0.00 8.00 12.00 31.60 22.90 86.90 66.60 0.00 

47 0.00 0.00 0.00 3.00 4.00 0.00 0.00 12.00 16.00 31.60 21.20 85.70 64.30 0.00 

48 0.00 0.00 0.00 4.00 6.00 0.00 0.00 16.00 24.00 30.80 21.40 87.40 63.40 0.00 

49 0.00 0.00 0.00 10.00 8.00 0.00 0.00 32.00 32.00 29.10 20.40 89.70 65.40 6.00 

50 0.00 0.00 0.00 5.00 9.00 0.00 0.00 20.00 36.00 30.90 18.90 91.90 59.00 0.00 

51 0.00 0.00 0.00 14.00 7.00 0.00 0.00 56.00 68.00 30.90 19.50 90.40 62.00 0.00 

52 0.00 0.00 0.00 9.00 11.00 0.00 0.00 40.00 44.00 29.80 19.20 89.40 57.80 0.00 

 
Table 6: Seasonal dynamics of bollworms (trap catches) during 2019-2020 

 

Std. 

 week 

Moth catches/trap/week Temperature 
Relative 

Rainfall 

(mm) 
Humidity (%) 

SL HA EI SE PBW Max (0C) Min. (0C) Mor Eve 

39 30.57 0.43 0.00 0.00 0.00 32.50 25.00 87.60 67.90 5.60 

40 27.14 0.57 0.71 0.00 0.00 33.80 24.40 82.90 72.40 0.00 

41 5.29 0.43 0.00 0.00 0.55 33.40 24.10 86.90 66.70 18.20 

42 2.71 0.57 0.00 0.00 1.26 32.10 24.50 87.90 74.00 20.60 

43 20.43 1.00 0.00 0.00 0.96 31.10 23.70 91.60 70.60 21.80 

44 4.43 0.71 0.00 0.00 0.60 31.60 23.50 84.70 68.00 25.60 

45 4.71 0.29 0.00 0.00 1.33 33.00 23.00 87.60 61.40 6.80 

46 0.00 0.00 0.00 0.00 12.10 31.60 22.90 86.90 66.60 0.00 

47 0.00 0.00 0.00 0.00 14.30 31.60 21.20 85.70 64.30 0.00 

48 0.00 0.14 0.14 0.00 15.10 30.80 21.40 87.40 63.40 0.00 

49 0.00 0.00 0.00 0.00 12.2 29.10 20.40 89.70 65.40 6.00 

50 3.14 0.00 0.00 0.00 10.30 30.90 18.90 91.90 59.00 0.00 

51 12.29 0.00 0.00 0.00 11.43 30.90 19.50 90.40 62.00 0.00 

52 2.71 0.00 0.00 0.00 11.20 29.80 19.20 89.40 57.80 0.00 

H.a- Helicoverpa armigera  PBW- pink bollworm EI- Earias insulana EV- Earias vittella S. l- Spodoptera litur 
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Fig 1: Seasonal dynamics of leafhopper population 

 

 
 

Fig 2: Seasonal dynamics of pink bollworm population and fruiting 

body damage 

 

 
 

Fig 3: Seasonal dynamics of Leaf hopper population 

 

 
 

Fig 4: Seasonal dynamics of pink bollworm population and fruiting 

body damage 

 

Discussion 

The above results were in corroboration with the results of 

Bhute et al. [17] who reported maximum temperature showed 

significant positive correlation with thrips populations. Phulse 

and Udikeri [18] reported the peak thrips incidence was 

recorded in September 2nd fortnight to October first fortnight 

due to low rainfall and low humidity. The present findings are 

in agreement with Singh et al. [19] who reported significant 

positive influence of temperature on population of the 

leafhopper. Leafhopper population was positively correlated 

with temperature, relative humidity and wind speed while 

negative correlation with rainfall, which corroborates the 

finding of Parsad et al. [20] who reported positive correlation 

between jassid population and relative humidity. 

 

Conclusion 

The present studies concluded that weather factor determines 

the seasonal activity and population buildup of insect pest in 

cotton crop. The correlation studies clearly shows the 

importance of weather parameters in predicting the sucking 

pest incidence and this studies will be definitely helpful to 

farmers and extension workers for developing efficient pest 

management strategies for increased cotton production. 
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