
© 2024 PP House

Impact of Abiotic Factors on Occurrence of  Capsule Borer and Sucking Pests in Sesamum 
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A field experiment was conducted at Agricultural college, Naira, Srikakulam, Andhra Pradesh, India during early summer (January–April) 
of 2021 to know about the incidence of leaf webber and sucking pests viz., leafhopper (Hishimonus phycitis Distant) and whitefly (Bemisia 
tabaci Gennadius) its relation with main weather factors. Results revealed that a peak incidence of mean capsule borer population per plant 
were recorded in 9th and 11th standard weeks, respectively. The correlation study revealed that the Antigastra larvae had significantly positive 
correlation with maximum temperature (r=0.48) and significantly negative correlation with relative humidity (r=- 0.71). The regression analysis 
revealed that these factors accounted for approximately 59.8% of the variation in the capsule borer population (R2=0.598). The incidence 
of leafhopper (Hishimonus phycitis Distant) and whitefly (Bemisia tabaci Gennadius) were started during 5th and 4th SMW attained their 
peaks during 11th an 12th SMW respectively. The correlation study revealed that the leafhopper showed significant positive correlation with 
maximum temperature (r=0.623) and minimum temperature (r=0.283) and significantly negatively correlated with morning and evening 
relative humidity (r=-0.165, r=-0.122) respectively. While the correlation study between whitefly population and weather parameters 
revealed that the it showed positive correlation with maximum (r=0.821) and minimum (r=0.120) temperature and negatively correlated 
with morning and evening relative humidity (r=-0.097, r=-0.182) respectively whereas, rainfall showed non-significant correlation (r=0.00) 
with the both sucking pests. 

1.  Introduction

Sesamum (Sesamum indicum L.) a vital oilseed crop, holds 
global significance due to its cultivation across both tropical 
and temperate regions. Belonging to the Pedaliaceae family, 
this crop is renowned for its oil-rich seeds with diverse 
applications. It is a short duration crop (90-100 days), and with 
two distinct types of seeds viz., white and black and both yield 
edible oil. Sesame is attacked by many insect pests such as 
shoot and capsule borer, sesame gall fly, leaf hoppers, hawk 
moth, aphids, thrips, pod bugs etc. (Dilipsundar et al., 2019) 
Notably, India takes the lead as the world’s largest sesame 
producer, boasting a substantial cultivation area. The annual 
expanse dedicated to sesame cultivation in India spans about 

1.79 mha, contributing to 45% of the global cultivation area 
(Anonymous, 2019 and 2017). the major constraint is the 
damage by insect pests (Kefale et al., 2021; Rao et al., 2013;), 
This effort yields a total production of 802,000 tonnes in the 
country, with a productivity rate of 448 kg ha-1 (Anonymous, 
2019) In the specific case of Andhra Pradesh, sesame occupies 
61,000 ha of cultivation area, yielding 20,000 t and achieving 
a productivity of 321 kg ha-1 (Anonymous, 2019). 

significant challenges arise from the menace of leaf webber 
and capsule borer, particularly the Antigastra catalaunalis 
species, which relentlessly afflict sesame plants. The 
ramifications are stark, with potential yield losses reaching a 
staggering ninety percent. Virtually all plant parts, except the 
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root, fall victim to these pests. At the initial stages of growth, 
the caterpillars exhibit their destructive nature by binding 
tender leaves together while feeding (Gangwar et al., 2014; 
Choudhary et al., 2015). Damage from insect pests ranged 
from 5% to 50% of the total sesame production.  Insects reduce 
about 25% of the potential yield of sesame in the world. There 
are a number of pests known attacking sesame. Among various 
insect pests responsible for the low productivity of sesame, 
the insect pests associated with flowering phase usually inflicts 
very severe damage to the crop. Piercing sucking insects have 
great economic importance to sesame plants (Kinati, 2017; 
Roy, 2021). Given the paramount role of abiotic environmental 
factors in influencing insect pest populations, it becomes 
imperative to forecast larval population for each standard 
week based on prevailing weather conditions. Intriguingly, 
sesamum contends with over 67 species of insect pests during 
various phases of its growth cycle (Bondre et al., 2016 ;Ahirwar 
et al., 2009). The likes of Leafhopper (H. phycitis Distant) and 
whitefly (B. tabaci Gennadius) are sap-sucking culprits that 
inflict damage on leaves, flowers, and pods. The aftermath 
manifests as leaf margins curling downwards, stunted plant 
growth, and eventual yield reduction. (Wazire and Patel, 
2016; Myint et al., 2020) and additionally, Leafhoppers and 
whiteflies act as vectors for phyllody and leaf curl diseases 
in sesamum, respectively (Biswas and Das, 2011; Thangjam 
and Vastrad, 2015; Piploda et al., 2023). Nymphs and adults 
of O.  albicinctus and B.  tabaci suck the plant sap in addition 
to transmitting phyllody and leaf curl diseases. This wealth 
of insight aids in comprehending population dynamics and 
determining appropriate spray treatments. Taking these 
multifaceted factors into account, the current study seeks to 
delve into the influence of abiotic factors on the population 
dynamics of A. catalaunalis and the complex of sap-sucking 
pests (Mishra et al., 2015; Kumar et al., 2023; Kumar et 
al., 2012b) This investigation occurs in natural conditions 
within the premises of the Agricultural College situated in 
Naira, located within Andhra Pradesh’s Srikakulam district, 
positioned in the North coastal zone.

2.  Materials and Methods

2.1.  Study sites
The experiment was carried out during early summer 
(January–April) of 2021, Srikakulam, Andhra Pradesh, India. 
The study was focused on studying the incidence of larvae 
in the YLM-66 variety of plants. The observations were 
made weekly, starting from the first week after sowing and 
continuing until harvest, on a 200 m2 bulk plot without any 
insecticidal treatment. The YLM-66 variety was sown in the 
second fortnight of January, with a spacing of 30 cm between 
rows and 10 cm between plants, following recommended 
agronomic practices. To gather data on the incidence of 
capsule borer, 10 plants were randomly selected from 10 
different spots within the plot. The number of larvae present 
on each of these selected plants was recorded, and the 
mean pest population per plant was calculated by averaging 

the counts. Additionally, the experiment collected weather 
parameters such as temperature, relative humidity, and 
rainfall. The collected data on the pooled pest population 
(number of larvae). 

2.2.  Method of data collection
On the Incidence sucking pests (leafhopper and white fly) 
were recorded by (2+1+2) method i.e.  two upper leaves, 
one middle leaf and two lower leaves of randomly selected 
10 plants from 10 spots of plot and mean pest population 
was computed per plant. Capsule borer population was 
computed by recording the larval number in each capsule. The 
analysis involved conducting a simple correlation to examine 
the relationship between the pest population and weather 
parameters. Furthermore, a multiple linear regression was 
performed to assess the combined influence of temperature, 
relative humidity, and rainfall on the pest population.

3.  Results and Discussion

3.1.  Impact of abiotic factors on occurrence of capsule borer
From the table 1 and Figure 1 it was clear that the incidence of 
capsule borer started initially during 5th standard meteorological 
week i.e. 15 days after sowing with mean population of 1.1 
larvae per plant. The maximum and minimum temperatures 
on an average prevailed during 5th standard week were 300C 
and 18.20C, whereas, the average morning and evening 
relative humidity were 86.2 and 50.8 per cent respectively, 
and the rainfall recorded was 0.0 mm. A peak incidence of 
mean capsule borer population per plant i.e., 4.5–4.6 larvae 
were recorded in 9th and 11th standard weeks, respectively, 
during which period maximum, minimum temperature were 
36.7°C, 36°C, and 21.7°C, 22.5°C respectively and the average 
morning and evening relative humidity were 83.5 82.2% and 
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Figure 1: Influence of weather factors on incidence capsule 
borer (Antigastra catalaunalis) in sesamum crop 
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47.4, 50.7%, while, rainfall was 0.0 mm. This shows capsule 
borer incidence was increased with increase in maximum and 
minimum temperatures and relative humidity and rainfall 
has a non-significant effect on incidence of borer population. 
The current findings corroborated with the findings of Kumar 
et al. (2012b), Basha (2016) and Piploda et al. (2023) who 
observed that A. catalaunalis had a negative association 
with morning relative humidity, a positive correlation with 
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Table 1: Influence of abiotic factors on the incidence of Capsule borer (Antigastra catalaunalis) in sesamum crop during 
rabi, 2020–21

SMW Temperature 
(°C)

RH (%) Rainfall
(mm)

Average number 
of larvae plant-1

Avg. number of sucking pest 
population plant-1

Max temp Min temp RH
(AM)

RH
(PM)

Leafhopper plant-1 Whitefly plant-1

4th 32.3 20.6 87.0 53.8 0.0 0.0 0.0 5.0

5th 30.0 18.2 86.2 50.8 0.0 1.1 2.0 7.0

6th 31.4 16.1 77.7 42.0 0.0 2.5 4.0 10.0

7th 32.7 18.7 85.4 48.5 0.0 2.0 5.0 12.0

8th 33.5 19.0 79.0 52.1 0.0 1.5 3.3 9.0

9th 36.7 21.7 83.5 47.4 0.0 4.5 6.0 12.0

10th 35.1 22.0 85.2 50.7 0.0 4.0 5.0 10.0

11th 36.0 22.5 82.2 50.7 0.0 4.6 6.5 16.0

12th 38.5 23.5 77.0 45.0 0.0 4.0 7.2 17.0

13th 28.5 38.2 80.9 50.5 0.0 2.0 0.0 0.0

14th 35.9 31.4 53.6 68.2 0.0 1.3 0.0 0.0

15th 36.0 22.5 82.2 50.7 0.0 3.5 0.0 0.0

16th 36.5 25.1 75.2 52.7 0.0 4.0 0.0 0.0

Table 2: Simple correlation between abiotic factors and 
capsule borer (Antigastra catalaunalis) population in 
Sesamum crop during rabi, 2020–21

Abiotic (Weather parameters) Correlation 
coefficient (r)

X1-Maximum temperature (°C) 0.729

X2-Minimum temperature (°C)   0.333

X3-Morning relative humidity (%) -0.436 

X4-Evening relative humidity (%) -0.078

X5-Rainfall (mm) 0.000

*p=0.05
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Figure 2: Distribution plot depicting the mean Capsule borer 
(Antigastra catalaunalis) plant-1
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maximum temperature.

The data corresponds to correlation for the assessment of 
relationship between the borer population and the abiotic 
factors are presented in Table 2 and Figure 2. Among the five 
parameters correlated with borer population, rainfall (r=0.000) 
showed non-significant correlation, morning and evening 
relative humidity (r=-0.436 and r=-0.078 respectively) showed 
negative correlation with the borer population, while the 
maximum temperature (r=0.729) and minimum temperature 
(r=0.333) were positively correlated with A. catalaunalis 
population. The present results were in line with the who 
observed the positive correlation between temperature and 
A. catalaunalis population.

The data on the occurrence of borer population was subjected 
to multiple linear regression analysis and results are presented 

in Table 3 and Figure 3. The results of the analysis revealed 
that the abiotic factors were able to cause variation in the 
incidence of A. catalaunalis to the extent of 59.8% (R2= 0.598) 
out of which the maximum temperature (r=0.729) and the 
minimum temperature  (r=0.333) showed significant positive 
correlation, whereas, morning and evening RH (r=- 0.436), (r=- 
0.078) showed significant negative influence on the population 
of A. catalaunalis.
Based on the a fore mentioned study, several conclusions 
were drawn. Firstly, the incidence of capsule borer in sesame 
plants was observed to commence during the 5th standard 
meteorological week. Additionally, peak incidences of the 
mean capsule borer population per plant were recorded 
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Table 4: Correlation of sucking  pests population of sesamum  
with meteorological factors

Sucking 
pests 

Temperature 
(oC)

Relative 
humidity (%)

Rainfall 
(mm)

Max 
temp

Min 
temp

RH 
(AM)

RH 
(PM)

Leafhopper 0.623 0.283 -0.165 -0.122 0.000

Whitefly 0.821 0.120 -0.097 -0.182 0.000

*p=0.05

Table 5: Multiple linear regression between abiotic factors 
and leaf hopper (Hishimonus phycitis) population in    
Sesamum crop during rabi, 2020–2021

Variable Partial 
regres-sion 
coefficient

Standard 
error

t- value

X1-Maximum 
temperature (oC)

0.923 0.526 1.448

X2-Minimum 
temperature (oC)

-0.183 0.356 -0.514

X3-Morning relative 
humidity (%)

-0.165 0.166 -0.991

X4-Evening relative 
humidity (%)

-0.122 0.087 -1.412

Rainfall (mm) 0.000 1.759 0.000

Regression 
equation

4.542+(0.923)X 1+(-0.183)X 2+(-
0.165+X3(-0.122)X4+(0.000) X51.759

Intercept (A) 4.542

R2 value 0.593

Adjusted R2 value 0.166

weeks. The presence of Antigastra larvae exhibited a positive 
correlation with maximum temperature and a negative 
correlation with relative humidity. Moreover, the combined 
effect of significant abiotic factors accounted for 59.8% of the 
variation in the capsule borer population.

3.2.  Impact of abiotic factors on occurrence of capsule borer 
and sucking pests
Pooled data of weather parameters and incidence of major 
sucking pests of sesamum during rabi, 2020–21 presented in 
Table 1 indicated that incidence of sucking pests i.e. leafhopper 
and whitefly were started during 5th and 4th SMW (2/plant,  5/
plant ) including both nymph and adult population respectively 
and they were peak at 11th and 12th SMW during (6.5–7.2 /
plant, 16–17/plant) respectively where the temperatures were 
high in respective standard weeks. Correlation data of sucking 
pests leafhopper and whitefly population with abiotic factors 
viz., minimum, maximum temperature, relative humidity and 
rainfall is given in Table 4 and 5 and Figure 4 and 5. There was 
a significant and negative correlation was observed between 
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Figure 3: Influence of weather factors on incidence of  
leafhopper (Hishimonus phycitis) in sesamum crop 

during the 9th and 11th standard weeks. Through the correlation 
analysis, it was determined that there was a significant positive 
correlation between the presence of Antigastra larvae and 
maximum temperature (r=0.48). Conversely, a significant 
negative correlation was found between the larvae and relative 
humidity (r=-0.71). Furthermore, multiple regression analysis 
was conducted to assess the collective impact of significant 
abiotic factors on the capsule borer population The present 
results were with the findings from Thakur et al. (2019) and 
Kumar et al. (2012b)  who observed the positive correlation 
between temperature and A. catalaunalis population.

The analysis revealed that these factors accounted for 
approximately 59.8% of the variation in the capsule borer 
population (R2=0.598). To summarize, the study indicated that 
the incidence of capsule borer in sesame plants begins around 
the 5th week, with peak incidences occurring in the 9th and 11th 
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 Table 3: Multiple linear regression between abiotic factors 
and capsule borer (Antigastra catalaunalis), population in 
Sesamum crop during rabi,  2020–2021

Variable Partial 
regression 
coefficient

Standard 
error

t- value

X1-Maximum 
temperature (°C)

0.513 0.318 1.614

X2-Minimum 
temperature (°C)

-0.123 0.263 -0.469

X3-Morning relative 
humidity (%)

-0.101 0.123 -0.822

X4-Evening relative 
humidity (%)

-0.038 0.064 -0.601

X5-Rainfall (mm) 0.000 1.299 0.000

Regression equation  4.345+(0.513) X1+X2 (-0.123)+ 
(-0.101)+X3 (-0.038)+X4 (0.000) 
X5+1.299

Intercept (A) 4.345

R2 value 0.598

Adjusted R2 value 0.359
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Figure 4: Influence of weather factors on incidence whitefly 
(Bemisia tabaci) in sesamum  crop

Figure 5: Distribution plot depicting the mean leafhopper 
(Hishimonus phycitis) plant-1
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sucking pest population and relative humidity. However, 
they had significant and positive correlation with maximum 
temperature and minimum temperature. Rainfall showed 
non-significant relation with the sucking pest population. 
Table 4 and 5 clearly indicated that the abiotic factors were 
able to cause variation in the incidence of leafhopper to the 
extent of 59.3 per cent (R2= 0.593) out of which the maximum 
temperature (r=0.923) showed significant positive correlation 
and the minimum temperature (r=-0.183), morning and 
evening relative humidity (r=-0.165), (r=-0.122) showed 
significant negative influence on the population of leafhopper. 
As well as abiotic factors were able to cause variation in the 
incidence of B. tabaci to the extent of 44.6 per cent (R2=0.446) 
out of which the maximum temperature (r=0.821) and the 
minimum temperature (r=0.120) showed significant positive 
correlation with the B.tabaci population. Whereas, morning 
and evening RH (r=-0.097), (r=-0.182) showed significant 
negative influence on the population of whitefly (Table 6 and 
Figure 6). 
Mishra et al. (2011), Kumar et al. (2012) and Piploda et al. 
(2023) also revealed that the sucking pests viz., leafhopper and 

Figure 6: Distribution plot depicting the mean whitefly 
(Bemisia tabaci) plant-1
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whitefly population in sesamum showed significant positive 
correlation with the maximum and minimum temperatures, 
where as negatively correlated with morning and evening 
relative humidity.

Table 6: Multiple linear regression between abiotic factors 
and whitefly (Bemisia tabaci), population in sesamum crop 
during rabi, 2020-2021

Variable Partial 
regression 
coefficient

Standard 
error

t- value

X1-Maximum 
temperature (°C)

1.123 1.041 1.079

X2-Minimum 
temperature (°C)

-0.437 0.861 -0.508

X3-Morning relative 
humidity (%)

-0.272 0.402 -0.677

X4-Evening relative 
humidity (%)

-0.294 0.210 -1.400

X5-Rainfall (mm) 0.000 4.252 0.000

Regression equation 18.010+X1(1.123)+X2(-0.437)+ 
X3 (-0.272)+X4(-0.294)+(0.000) 
X5+4.252

Intercept (A) 18.010

R2 value 0.446

Adjusted R2 value 0.269

4.  Conclusion

As per the studies sucking pests i.e. Leafhopper (H. phyciti) and 
white fly (B. tabaci) and capsule borer A. catalaunalis had a 
significant and negative correlation between pest population 
and relative humidity. While, they had significant and positive 
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correlation with maximum temperature and minimum 
temperature. The abiotic factors were able to cause variation 
in the incidence of leafhopper of 59.3% and in whitefly it is up 
to the extent of 44.6%. 59.8% of the variation in the capsule 
borer population.
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