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Abstract 

Impact of the various abiotic and biotic parameters on population of tomato fruit borer, Helicoverpa 

armigera (Hubner) was studied during 2016-17 and 2017-18 at the area of Horticulture Research cum 

instructional farm of vegetable science, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya 

(IGKV), Raipur, Chhattisgarh. On the basis of pooled mean various abiotic parameters viz. Maximum 

temperature, minimum temperature, wind velocity and evaporation and biotic parameters viz. larvae were 

showed highly positive significant impact on the population of Helicoverpa armigera but in case of 

morning relative humidity show highly negative significant impact were shown. During this period, 

pooled two year mean maximum temperature, minimum temperature, relative humidity, rainfall, wind 

velocity and sunshine was 33.90C, 19.40C, 67%, 2.8mm, 3.4 Km hr-¹ and 7.1 hr day-¹ respectively. The 

maximum larvae by Helicoverpa armigera was noticed during first week of March (10th SMW) with 5.05 

larvae plant-1. There was a highly positive significant trend of correlation between the larvae population 

and maximum temperature, minimum temperature and wind velocity with ‘r’ value of 0.856**, 0.811** 

and 0.722** respectively at 5 per cent level of significance and regression line was worked out for no. of 

fruit borer laid Y= -17.44+0.63X1, Y=-4.51+0.48X2 and Y=-2.33+1.92X4 R2 0.73, 0.65 and 0.52 but in 

case of morning relative humidity (r = -0.776**) highly negative significant Y= 17.74-0.19X3 R2 0.60 

and rain fall (r = 0.315) and sunshine (0.137) positive non-significant correlation was observed. 
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Introduction 

Tomato, Lycopersicon esculentum (Miller) new name Solanum lycopersicon, is one of the 

most popular and nutritive vegetable crops grown all over the world. Tomato belongs to family 

Solanaceae and is native of Peru and México. Tomato is the most important vegetable grown 

widely both for fresh marketing and processing. India is next only to the China in area and 

production of vegetables. It is grown as an offseason vegetable in the hills of India and farmers 

fetch good income after sending their produce in the plains from June to September. The fruit 

can be eaten raw or cooked. Tomato in large quantities is used to produce soup, juice, ketchup, 

puree, paste and powder. Tomato, Lycopersicon esculentum (Mill.) is an important vegetable 

crop grown around the world occupying the daily food regime of a majority of people 

(Hussain and Bilal, 2007) [4]. Tomato crop is being cultivated in an area of about 808.54 

thousand hectares in India with a production of 19696 thousand MT and productivity of 24.36 

MT/hectares. In Chhattisgarh it covers an area of about 56.63 thousand hectares with a 

production of 953.16 thousand MT and productivity of 16.83 t ha-1 (Indiastat, 2017) [1]. Tomato 

fruit borer is highly destructive pest causing serious damage and responsible for significant 

yield loss up to 55 per cent (Talekar et al. 2006) [13]. However, tomato fruit borer causes 40-50 

per cent damage to the tomato crop (Pareek and Bhargava 2003) [10]. 

 

Material and Methods 

Population of tomato fruit borer, Helicoverpa armigera (Hubner) larvae were recorded during 

the year 2016-17 and 2017-18 at Raipur districts of Chhattisgarh. The population of 

Helicoverpa armigera (Hubner) larvae was observed on 5 randomly selected plants. For the 

case of study and findings, meteorological data were pooled out at weekly interval”. Among 

weather parameters relative humidity (morning and evening), maximum temperature, 

minimum temperature and rainfall were considered for correlating with occurrence of the 

insects pests of tomato (Shukla et al., 2005, Meena et al., 2010) [12, 7]. 
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To work out the relationship between the occurrence of the 

insect pests of tomato and the weather parameters, correlation 

and multiple linear regressions (MLR) method was adopted 

(Panse and Sukhatne, 1985) [9]. 

 

Results and Discussion 

Various abiotic and biotic parameters were recorded along 

with Helicoverpa armigera larvae population during 2016-17 

and 2017-18 at the area of Horticulture Research cum 

instructional farm of vegetable science, College of 

Agriculture, IGKV, Raipur, Chhattisgarh. The data on 

infestation of fruit borer, Helicoverpa armigera was first 

appeared in fourth week of December with 0.51 fruit borer 

larvae plant-1. Maximum fruit borer were (5.29 larvae plant-1) 

noticed during first week of march (10th SMW) (Table 2 & 

Fig. 1); during this period rainfall (5.5 mm), maximum (33 
0C) and minimum (19.2 0C) temperature, morning relative 

humidity (69%), evening relative humidity (36%), wind 

velocity (3.3 Km/h) and bright sunshine hours (6.7 hours/day) 

prevailed during 2016-17 (Table 1). Thereafter, the fruit borer 

was gradually decreased and reached 4.12 fruit borer larvae 

plant-1 during second week of March. The numbers of fruit 

borer was correlated with prevailing rainfall, temperature, 

relative humidity, sunshine hours and wind velocity. There 

was a non-significant positive correlation between the fruit 

borer population and rain fall and sunshine with ‘r’ value of 

0.23 and 0.30, respectively at 5 per cent level of significance 

(Table 3) but in case of maximum temperature (0.873**), 

minimum temperature (0.826**) and wind velocity (0.746**) 

highly positive significant correlation with fruit borer 

observed and regression line was worked out for no of fruit 

borer laid Y= -19.09+0.69X1, Y=-5.59+0.55X2 and Y=-

1.86+1.92X4, R2 0.76, 0.68 and 0.55 (Table 4). Where, ‘Y’ 

was estimated number of fruit borer which explained by 

regression equation for any value of independent variable 

(X1= Maximum temperature, X2= Minimum temperature, X3= 

Relative humidity and X4= wind velocity) and R2 was number 

of fruit borer population which explained by regression 

equation. Evening relative humidity (r=-0.407) was observed 

negative non-significant trend of correlation. Morning relative 

humidity (r=-0.793**) highly negative significant correlation 

with fruit borer observed and regression line was worked out 

for no. of fruit borer laid Y=14.65-0.16 X3, R2 0.62 (Table 4). 

However, during the year 2017-18 the number of fruit borer 

larvae population was first appeared in first week of January 

(0.43 larvae plant-1). The maximum no. fruit borers (4.80 

larvae plant-1) were noticed during first week of March (10th 

SMW) (Table 2 & Fig.1). During this period rainfall, 

maximum and minimum temperature, morning relative 

humidity, evening relative humidity, wind velocity and bright 

sunshine hours were recorded 0.0 mm, 34.7 0C, 19.6 0C, 65%, 

22%, 3.4Km/h & 7.4 hours/day, respectively (Table 1). 

Thereafter, the no. fruit borer larvae laid gradually decreased 

2.10 larvae plant-1 during second week of March. Similarly, 

there was a highly positive significant trend of correlation was 

found between the larvae population and maximum 

temperature and minimum temperature with ‘r’ value of 

0.726** and 0.681** regression line was worked out for no. 

of fruit borer laid Y= -13.17+0.49X1 and Y=-2.67+0.34X2, R2 

0.52 and 0.46 (Table 4). But in case of morning relative 

humidity (r = -0.630**) highly negative significant and wind 

velocity (r= 0.580*) positive significant trend of correlation 

was observed and regression line was worked out for no. of 

fruit borer laid Y= 17.20-0.18X3, R2 0.39 and Y=-

1.58+1.42X4, R2 0.33 (Table 4). But in case of rain fall 

(r=0.256) and evening relative humidity and sunshine -0.083 

and -0.081 negative non-significant correlation with fruit 

borer observed Where, ‘Y’ was estimated number of fruit 

borer which explained by regression equation for any value of 

independent variable (X1= Maximum temperature, X2= 

Minimum temperature, X3= Relative humidity and X4= wind 

velocity) and R2 was number of fruit borer population which 

explained by regression equation Where, ‘Y’ was no. of 

larvae and X was prevailing weather parameters (Table 4). 

On the basis of pooled mean of the number of larvae of fruit 

borer was first appeared in last week of December with 0.26 

larvae plant-1. The peak population (5.05 larvae plant-1) was 

observed during first week of March (10th SMW) (Table 2). 

During this period the pooled rainfall (2.75 mm), maximum 

(33.85 0C) and minimum (19.4 0C) temperature, relative 

humidity (67%), wind velocity (3.35 Km/h) and bright 

sunshine hours (7.05 hours/day) prevailed (Table 1). 

Thereafter, the larvae number gradually decreased & reached 

3.80 larvae plant-1 during second week of March. There was a 

highly positive significant trend of correlation between the 

larvae population and maximum temperature, minimum 

temperature and wind velocity with ‘r’ value of 0.856**, 

0.811** and 0.722** respectively at 5 per cent level of 

significance and regression line was worked out for no. of 

fruit borer laid Y= -17.44+0.63X1, Y=-4.51+0.48X2 and Y=-

2.33+1.92X4 R2 0.73, 0.65 and 0.52 (Table 4) but in case of 

morning relative humidity (r = -0.776**) highly negative 

significant Y= 17.74-0.19X3 R2 0.60 and rain fall (r = 0.315) 

and sunshine (0.137) positive non-significant correlation was 

observed. (Table 4). Where, ‘Y’ was estimated number of 

fruit borer which explained by regression equation for any 

value of independent variable (X1= Maximum temperature, 

X2= Minimum temperature, X3=Relative humidity and 

X4=Wind velocity) and R2 was number of fruit borer 

population which explained by regression equation Where, 

‘Y’ was no. of larvae and X was prevailing weather 

parameters (Table 4). 

Kharpuse (2005) [6] and Mandal (2012) [8] reported that 

Helicoverpa armigera to be an important fruit borer pest of 

tomato during the entire reproductive stage of the crop. The 

present findings are in accordance with Parihar and Singh 

(1986) [11] they stat that larval population of Helicoverpa 

armigera on tomato was found to be low up to the 1st week of 

February and thereafter increased rapidly reaching a peak in 

last week of March. Similarly Deka et al. (1989) [3] also 

observed that the maximum density of Helicoverpa armigera 

from mid-February to first week of March. Yadav et al. 

(1991) [14] found significant and positive correlation of 

Helicoverpa armigera with maximum and minimum 

temperature and negatively correlation with relative humidity. 

Similarly Kakati et al. (2005) [5] also reported that the H. 

armigera population expressed significant and positive 

correlation with rainy days (0.428) and other positive 

association i.e. relative humidity evening (0.414), minimum 

temperature (0.289) and maximum temperature (0.224). Also, 

negative association was exhibited with relative humidity 

morning (-0.086). Chula et al. (2017) [2] stat that the larval 

population showed a positive correlation with minimum, 

maximum temperatures and rainfall (r = 0.652, 0.762 and 

0.158 respectively), however it showed negative correlation 

with relative humidity (r = -0.369 and - 0.830). 
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Table 1: Weekly meteorological data recorded during the crop growth period 2016-17 and 2017-18 IGKV, raipur 
 

Meteorological 

Week No. 
Month Date 

Max. Temp 

(0C) 

Min. Temp 

(0C) 

Rainfall 

(mm) 

Relative humidity 

(%) Morning 

Relative humidity 

(%) Evening 

Wind 

Velocity 

Sun shine 

(hr day-1) 

48 November 26-02 30.2 12.5 0.0 86.0 26.5 1.5 8.7 

49 December 03-09 28.7 13.7 0.0 87.5 34.5 1.9 8.0 

50 December 10-16 29.3 12.1 0.0 84.0 29.0 2.0 8.3 

51 December 17-23 28.2 9.9 0.0 86.5 26.5 1.7 8.2 

52 December 24-31 28.3 9.7 0.0 85.5 26.0 1.5 8.1 

1 January 01-07 28.0 11.1 0.0 80.0 29.0 1.8 7.1 

2 January 08-14 27.7 11.0 2.8 82.5 29.0 2.3 7.7 

3 January 15-21 29.2 10.9 0.0 85.0 24.5 1.7 8.7 

4 January 22-28 29.3 12.3 0.0 83.0 27.0 2.1 8.1 

5 January 29-04 30.6 11.5 0.0 74.5 21.5 2.1 9.6 

6 February 05-11 31.8 15.2 0.0 79.5 30.0 2.2 7.8 

7 February 12-18 29.7 15.2 8.2 84.5 36.0 3.3 7.4 

8 February 19-25 33.8 15.6 0.0 73.0 19.5 2.4 9.8 

9 February 26-04 34.9 16.5 0.0 74.5 18.5 2.3 9.6 

10 March 05-11 33.9 19.4 2.8 67.0 29.0 3.4 7.1 

11 March 12-18 33.6 18.7 0.6 65.5 25.5 3.7 7.6 

 
Table 2: Seasonal weekly incidence of Helicoverpa armigera larvae during the crop growth on tomato at weekly interval, period during rabi 

2016-17 and 2017-18 
 

SMW DATE 
Fruit borer larvae plant-1 

2016-17 2017-18 Pooled 

48 26 Nov-02 Dec 0.00 0.00 0.00 

49 03 Dec-09 Dec 0.00 0.00 0.00 

50 10 Dec-16 Dec 0.00 0.00 0.00 

51 17 Dec-23 Dec 0.00 0.00 0.00 

52 24 Dec-31 Dec 0.51 0.00 0.26 

1 01 Jan-07 Jan 0.70 0.43 0.57 

2 08 Jan-14 Jan 0.89 0.98 0.94 

3 15 Jan-21 Jan 1.54 1.10 1.32 

4 22 Jan-28 Jan 1.91 2.32 2.12 

5 29 Jan-04 Feb 2.09 2.89 2.49 

6 05 Feb-11 Feb 2.67 3.50 3.09 

7 12 Feb-18 Feb 3.12 3.59 3.36 

8 19 Feb-25 Feb 3.84 3.91 3.88 

9 26 Feb-04 March 4.90 4.60 4.75 

10 05 March-11 March 5.29 4.80 5.05 

11 12 March-18 March 4.12 2.10 3.80 

Seasonal mean 1.97 1.89 1.93 

 

 
 

Fig 1: Fruit borer larvae population on tomato during 2016-17 and 2017-18 
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Table 3: Correlation coefficient on the incidence of Helicoverpa armigera larvae of tomato with weather parameters 
 

Correlation coefficient (r) 

Weather parameter 
Fruit borer 

2016-17 2017-18 Pooled 

Maximum Temperature (0C) 0.873** 0.726** 0.856** 

Minimum Temperature (0C) 0.826** 0.681** 0.811** 

Rain fall (mm) 0.234 0.256 0.315 

Morning relative humidity -0.793** -0.630** -0.776** 

Evening relative humidity -0.407 -0.083 -0.309 

Wind velocity (km/h) 0.746** 0.580* 0.722** 

Sunshine hours (hours) 0.302 -0.081 0.137 

*:Significant (5%) 

**: Highly significant (1%) 

 
Table 4: Regression line analysis for Helicoverpa armigera larvae with maximum temperature, minimum temperature, morning relative 

humidity and wind velocity during 2016-17 and 2017-18: 
 

Regression equation R2 

2016-17 2017-18 Pooled 2016-17 2017-18 Pooled 

Y= -19.09+0.69X1 Y= -13.17+0.49X1 Y= -17.44+0.63X1 0.76 0.52 0.73 

Y=-5.59+0.55X2 Y= -2.67+0.343X2 Y=-4.51+0.48X2 0.68 0.46 0.65 

Y=14.65-0.16X3 Y= 17.20-0.18X3 Y= 17.74-0.19X3 0.62 0.39 0.60 

Y= -1.86+1.92X4 Y= -1.58+1.42X4 Y=-2.33+1.92X4 0.55 0.33 0.52 

Where, 

Y= Estimated of fruit borer 

X1= Maximum temperature (0C) 

X2= Minimum temperature (0C) 

X3= Morning relative humidity I 

X4= Wind velocity (Km hr-1) 

R2= Coefficient of Determination 
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