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Abstract  

Understanding the impact of abiotic factors on pest incidence in cowpea is crucial for developing effective pest management strategies. 
By identifying how environmental conditions influence pest populations, farmers can better anticipate outbreaks and implement timely 

interventions. To analyze the seasonal incidence of major insect pests on cowpea, a simple correlation analysis was conducted between 

pest populations and abiotic factors, including minimum and maximum temperatures, morning and evening relative humidity, rainfall 

and wind speed. Field experiments were conducted at the Rajasthan Agricultural Research Institute (RARI), Durgapura, Jaipur (Rajasthan), 
during two consecutive seasons i.e., Kharif 2022 and 2023. During Kharif 2022, jassids and whiteflies exhibit a positive correlation with 

maximum temperature (r = 0.668 and 0.670, respectively) and negative correlations with relative humidity, while Maruca vitrata was also 

positively correlated with temperature (r = 0.673). In 2023, similar trends were observed, with significant negative correlations between 

jassids, whiteflies and M. vitrata populations and relative humidity, while M. vitrata again showed a positive correlation with temperature 
(r = 0.669). The study concludes that temperature positively influences the population buildup of jassids, whiteflies and M. vitrata, while 

relative humidity has a suppressive effect. These findings highlight the importance of incorporating weather-based forecasting in pest 

management strategies for cowpea.   
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Introduction 

Cowpea [Vigna unguiculata (L.) Walp.] is a vital legume crop 

cultivated in tropical and subtropical regions for both vegetable 

and pulse production. It is severely damaged by aphids, jassids, 

whiteflies, thrips and pod borer (M. vitrata Fab.), resulting in heavy 

yield losses (1). Jassids and whiteflies are sap-feeding insect of 

cowpea that significantly reduce plant growth during the initial 

establishment phase. Severe infestations lead to leaf cupping, 

while in extreme cases, cupping is accompanied by yellowing and 

bronzing of leaves. The pod borer (M. vitrata) is one of the most 

damaging pests, particularly during the flower bud and post-

flowering stages of cowpea development (2). Deformation or 

direct damage to the floral parts negatively affects yield. After pod 

formation, the borer scrapes and bores into the pods, feeding on 

the seeds inside and causing direct pod damage.  

 Previous studies have documented individual pest impacts 
on cowpea, but limited research has addressed their population 

dynamics in relation to fluctuating weather patterns. This study 

aims to fill that gap by analyzing how key abiotic factors influence 

multiple pest species across seasons. The present study was 

undertaken to examine how weather parameters-such as 

temperature, relative humidity, rainfall distribution and intensity 

and wind speed-influence the infestation and population dynamics 

of various insect pests in cowpea. Accordingly, efforts were made 

to determine the relationship between pests populations and 

these abiotic factors.  

 

Materials and Methods  

Field experimentation         

To study the seasonal incidence of major insect pests of cowpea, 

five separate plots measuring 1.2 × 3.0 m² were established at the 

experimental field. A spacing of 30 cm (row-to-row) and 10 cm 

(plant-to-plant) was maintained. The cowpea variety CPD-119 

(source: Rajasthan Agricultural Research Institute, Durgapura, 

Jaipur, Rajasthan) was sown on July 12, 2022 and July 10, 2023 

and harvested during the last week of September in both years. 

Standard agronomic practices were followed, except for plant 

protection measures, which were deliberately omitted to allow 

natural infestation by insect pests. 

Insect pest observation          

Weekly observations were recorded on the following pests 

namely, jassid, whitefly and spotted pod borer (M. vitrata). 

 Observations were taken on five randomly selected and 

permanently tagged plants per plot. Jassid and whitefly 

populations (both nymphs and adults) were counted on three 

leaves per plant (top, middle and bottom canopy) during early 
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morning hours. The larval population of M. vitrata was recorded 

from its first appearance until crop maturity. 

Statistical analysis         

To interpret the seasonal incidence of insect pests, the following 

statistical analyses were carried out. 

 Simple correlation analysis was performed between pest 

population and abiotic factors, including, maximum temperature 

(X1), minimum temperature (X2), morning relative humidity (X3), 

evening relative humidity (X4), rainfall (X5) and wind speed (X6). 

 The combined effect of abiotic factors on pest population 

was evaluated using stepwise multiple linear regression analysis, 

represented by the equation: 

Y = a + b1X1 + b2X2+ b3X3 + ..... + bnXn + e                                          (Eqn. 1) 

 Where, Y = pest population (dependent variable),   a = 

intercept (constant), b1, b2, …, bn = regression coefficients for 

each independent variable. X1, X2, …, Xn = abiotic factors 

(independent variables) and e = random error term  

 

Results and Discussion 

Jassid, Empoasca fabae (Harris)          

The infestation of jassids commenced in the 31st SMW (standard 

meteorological week) with a population of 0.92 jassids per three 

leaves during Kharif 2022 and in the 30th SMW with a population of 

1.24 jassids per three leaves during Kharif 2023 (Table 1, 2; Fig. 1, 2). 

The jassid population gradually increased, reaching its peak in the 

35th SMW with 11.32 jassids per three leaves during Kharif 2022 and 

in the 34th SMW with 12.86 jassids per three leaves during Kharif 

2023. The present findings are consistent with the earlier reports 

indicating that the incidence of leafhopper on cowpea begins 

around the 31st SMW, with peak population observed during the 

35th SMW (3-6).  

 The correlation analysis revealed that during Kharif 2022, 

the jassid population exhibited a significant positive correlation 

with maximum temperature (r = 0.668) and a significant negative 

correlation with evening relative humidity (r = -0.698) (Table 3). In 

Kharif 2023, a significant negative correlation was observed 

between jassid population and morning relative humidity (r = -

0.667). These findings are consistent with earlier reports indicating a 

positive correlation between jassid population and maximum 

temperature and a negative correlation with evening relative 

humidity (7). Similarly, other studies have reported a positive 

association with maximum temperature and a negative correlation 

with morning relative humidity (8). The present results also align 

with previous findings where jassid population showed a significant 

positive correlation with maximum temperature (4, 6). 

 The multiple linear regression analysis explained   80 % and 

84 % of the variation in jassid population due to the combined 

influence of abiotic factors during 2022 and 2023, respectively 

(Table 4). Stepwise regression analysis indicated that evening 

relative humidity alone accounted for 49 % of the significant 

variation in jassid population in 2022 (Table 5). In 2023, morning 

relative humidity and rainfall together explained 74 % of the 

significant variation in jassid population. 

Whitefly, Bemisia tabaci (Genn.)         

The incidence of whitefly commenced in the 31st SMW with a 

population 1.96 whiteflies per three leaves during Kharif 2022 and 

30th SMW with a population of 1.56 whiteflies per three leaves 

during Kharif 2023 (Table 1, 2; Fig. 1, 2). The incidence of whitefly 

gradually increased, reaching its peak in the 34th SMW with 8.24 

whiteflies per three leaves during Kharif 2022 and 33rd SMW with 

10.56 whiteflies per three leaves during Kharif 2023. The findings 

are supported by observations showing that whitefly infestation 

on cowpea began in the 31st SMW, with peak population recorded 

during the 35th SMW (3, 5-6). 

 The correlation studies revealed that the whitefly 

population showed significant positive correlation with maximum 

S. 
No. 

SMW* 
Date of        

observation 

Temperature (°C) Relative humidity (%) Total 
rainfall 

(mm) 

Wind speed 
(Kmph) 

Jassids/     
3 leaves 

Whiteflies/ 
3 leaves 

Larvae of           
M. vitrata/ 

plant Maximum Minimum Morning Evening 

1 31 31/07/2022 32.4 25 89 70 55.6 4.1 0.92 1.96 0 
2 32 07/08/2022 31.4 23.4 93 70 90.4 6.2 1.84 2.52 0 
3 33 14/08/2022 29.6 23.2 93 76 88.2 6.7 3.04 4.04 0.28 
4 34 21/08/2022 33.6 24.9 75 57 14.6 7 7.44 8.24 0.68 
5 35 28/08/2022 33.2 25.2 85 59 20.2 4.2 11.32 7.80 2.04 
6 36 04/09/2022 33.3 25.1 82 65 24 3.2 8.04 7.16 3.00 
7 37 11/09/2022 35.1 25.3 81 53 37.8 4.8 7.76 6.76 2.56 
8 38 18/09/2022 33 22.1 85 58 21.5 5.2 5.64 4.84 1.68 
9 39 25/09/2022 31 22.4 86 65 22.2 5.9 2.04 1.44 0.84 

Table 1. Seasonal incidence of major insect pests of cowpea in relation to abiotic factors during Kharif  2022.  

SMW*- standard meteorological week.  

S. 
No. 

SMW* 
Date of        

observation 

Temperature (°C) Relative humidity (%) Total 
rainfall 
(mm) 

Wind speed 
(Kmph) 

Jassids/      
3 leaves 

Whiteflies/     
3 leaves 

Larvae of         
M. vitrata/ 

plant Maximum Minimum Morning Evening 

1. 30 28/07/2023 30.6 24.9 87 72.8 43 6.6 1.24 1.56 0 

2. 31 04/08/2023 30.5 23.5 90.8 70.1 51.5 6.2 3.08 4.04 0 

3. 32 11/08/2023 32.2 23.5 80 62.2 0 8 5.56 6.96 0.44 

4. 33 18/08/2023 33.6 24 78 63.2 3.5 6.6 9.56 10.56 1.04 

5. 34 25/08/2023 32.5 24.2 83 66 69 4.9 12.86 9.08 2.08 

6. 35 01/09/2023 33.1 23.4 74.7 58.4 4 6.2 8.16 7.96 3.24 

7. 36 08/09/2023 34.7 22.4 81.1 58.5 7 6.5 5.08 4.84 2.76 

8. 37 15/09/2023 32.2 23 84.7 64 45 5.4 3.86 3.08 2.12 

9. 38 22/09/2023 33.9 22 88.1 63.4 21.5 6 2.48 2.36 1.24 

Table 2. Seasonal incidence of major insect pests of cowpea in relation to abiotic factors during Kharif 2023.  

SMW*- standard meteorological week.  
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Fig. 1. Seasonal incidence of major insect pests of cowpea in relation to abiotic factors during Kharif 2022.  

 

Fig. 2. Seasonal incidence of major insect pests of cowpea in relation to abiotic factors during Kharif 2023.  

S. No. Abiotic factors 
2022 2023 

Jassid Whitefly M. vitrata Jassid Whitefly M. vitrata 

1 Maximum temperature (°C) 0.668* 0.670* 0.673* 0.349(NS) 0.328(NS) 0.669* 

2 Minimum temperature (°C) 0.529(NS) 0.598(NS) 0.361(NS) 0.260(NS) 0.264(NS) -0.407(NS) 

3 Morning relative humidity (%) -0.644(NS) -0.732* -0.535(NS) -0.667* -0.737* -0.601(NS) 

4 Evening relative humidity (%) -0.698* -0.644(NS) -0.628(NS) -0.403(NS) -0.425(NS) -0.777* 

5 Total rainfall (mm) -0.619(NS) -0.527(NS) -0.605(NS) -0.027(NS) -0.274(NS) -0.205(NS) 

6 Wind speed (Kmph) -0.353(NS) 0.186(NS) -0.641(NS) -0.254(NS) 0.033(NS) -0.424(NS) 

Table 3. The correlation coefficient (r) between abiotic factors and major insect pests on cowpea crop during Kharif 2022 and 2023.  

*Significant at 5 % level, NS = non-significant.  

S. No.   
Multiple linear regression equation (Y= a + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6) R2 value 

2022 2023 2022 2023 

1. Jassid 
Y= 356.79a + (-6.69) Tmax + (1.63) Tmin + (-0.84) RHmor + (-

1.40) RHeve + (0.17) RF + (-3.61) WS 
Y= -107.13a + (1.34) Tmax + (5.07) Tmin + (0.20) RHmor + 

(-1.14) RHeve + (0.12) RF + (0.69) WS 
0.80 0.84 

2. Whitefly 
Y= 237.03a + (-3.92) Tmax + (0.88) Tmin + (-0.83) RHmor + (-

0.77) RHeve + (0.14) RF + (-2.18) WS 
Y= -0.52a + (1.03) Tmax + (0.30) Tmin + (-0.65) RHmor + 

(0.13) RHeve + (0.10) RF + (1.33) WS 
0.75 0.67 

3. M. vitrata 
Y= 183.12a + (-2.67) Tmax + (-0.24) Tmin + (-0.57) RHmor + (-

0.52) RHeve + (0.11) RF + (-2.28) WS 
Y= -41.17a + (-0.41) Tmax + (3.39) Tmin + (0.68) RHmor + (-

1.04) RHeve + (-0.06) RF + (-1.77) WS 
0.98 0.94 

Table 4. Multiple linear regression models developed for major insect pests on cowpea crop during Kharif 2022 and 2023.  

Tmax- maximum temperature, Tmin - minimum temperature, RHmor – morning relative humidity, RHeve – evening relative humidity, RF – rainfall 
and WS – wind speed.  
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temperature (r = 0.670) and significant negative correlation with 

morning relative humidity (r = -0.732) during Kharif 2022 (Table 3). 

In Kharif 2023, the whitefly population exhibited a significant 

negative correlation with morning relative humidity (r = -0.737). 

The results conform with the whitefly population on mungbean 

showed a positive correlation with maximum temperature and 

negative correlation with morning relative humidity (9). The 

present findings are conformity with the maximum temperature 

showed positive significant correlation with whitefly population (6, 

10, 11). Similar, the whitefly population on green gram showed a 

negative correlation with morning relative humidity (8). The results 

also corroborate with the population of whitefly had a significant 

negative correlation with morning relative humidity (12). 

 The multiple linear regression analysis explained 75 % and 

67 % of the variation in whitefly population due to the combined 

influence of abiotic factors during 2022 and 2023, respectively 

(Table 4). The step wise regression analysis explained, among the 

abiotic factors, morning relative humidity accounted 54 % 

significant variation in whitefly population during Kharif 2022 and 

54 % significant variation in whitefly population due to morning 

relative humidity during Kharif 2023. 

Spotted pod borer, Maruca vitrata (Fabricius)          

The incidence of M. vitrata began in the 33rd SMW with 0.28 larvae 

per plant during Kharif 2022 and the 32nd SMW with 0.44 larvae per 

plant during Kharif 2023 (Table 1, 2; Fig. 1, 2). The incidence of M. 

vitrata gradually increased, reaching its peak in the 36th SMW with 

3.0 larvae per plant during Kharif 2022 and 35th SMW with 3.24 

larvae per plant during Kharif 2023. The present results are 

consistent with observations that M. vitrata infestation on cowpea 

began in the 34th SMW, with peak population recorded in the 36th 

SMW (13-15). 

 There is slight variation in the commencement and peak 

period of jassid, whitefly and M. vitrata incidence is likely due to 

differences in the crop's sowing time and the varying agro-climatic 

conditions of the locality. 

 The correlation analysis revealed that the M. vitrata 

population exhibited a significant positive correlation with 

maximum temperature (r = 0.673) during Kharif 2022 (Table 3). In 

Kharif 2023, the M. vitrata population showed a significant positive 

correlation with maximum temperature (r = 0.669) and a significant 

negative correlation with evening relative humidity (r = -0.777). This 

study is conformity with the population of M. vitrata showed 

significant positive correlation with maximum temperature (13-14). 

The results also corroborate with the population of spotted pod 

borer had significant negative correlation with evening relative 

humidity (10, 16).  

 The multiple linear regression analysis explained   98 % and 

94 % of the variation in M. vitrata population due to the combined 

influence of abiotic factors during Kharif 2022 and 2023, 

respectively (Table 4). The step wise regression analysis explained, 

among the abiotic factors, maximum temperature accounted 45 

% significant variation in M. vitrata population during Kharif 2022 

and 89 % significant variation in M. vitrata population due to 

evening relative humidity and wind speed during Kharif, 2023.  

 

Conclusion  

The incidence of jassid and whitefly started in the last week of July 

(31st SMW) during Kharif 2022 and the fourth week of July (30th 

SMW) during Kharif 2023. The population of jassid and whitefly 

gradually increased and reached to its peak in the fourth week of 

August and third week of August in both the year. The incidence of 

M. vitrata began in the second week of August and reached to its 

peak in the first week of September in both the year. Abiotic 

factors emerged as a key influence on pest populations. Different 

factors such as temperature, humidity, rainfall and wind speed 

showed varying impacts. These impacts were inconsistent across 

different pests and years. The multiple linear regression analysis 

revealed that abiotic factors significantly influenced the variation in 

populations of insect pests on the cowpea crop. Future research 

could explore the interactive effects of biotic and abiotic factors on 

pest dynamics across multiple agro-climatic zones. Additionally, 

predictive modeling using long-term climatic data could enhance 

early warning systems for pest outbreaks in cowpea cultivation.  
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S. No.   
Step wise regression equation (Y = a + bX) R2 value 

2022 2023 2022 2023 

1. Jassid Y= 26.48a + (-0.33) RHeve Y= 71.13a + (-0.82) RHmor+ (0.11) RF 0.49 0.74 

2. Whitefly Y= 33.34a + (-0.33) RHmor Y= 43.23a + (-0.45) RHmor 0.54 0.54 

3. M. vitrata Y= -13.90a + (0.47) Tmax Y= 19.48a + (-0.21) RHeve + (-0.73) WS 0.45 0.89 

Table 5. The step wise regression models developed for major insect pests on cowpea crop during Kharif 2022 and 2023.  

Tmax- maximum temperature, Tmin - minimum temperature, RHmor – morning relative humidity, RHeve – evening relative humidity.  

https://plantsciencetoday.online


5 

Plant Science Today, ISSN 2348-1900 (online) 

the publication.  

References 

1. Anusha CH, Balikai RA. Avoidable loss estimation due to pod borers 
in C-152 and DC-15 varieties of cowpea. J Exp Zool India. 2015;18
(1):349-53. 

2. Yadav LS, Yadav PR. Pest complex of cowpea (Vigna sinensis Savi) in 
Haryana. Bull Ent. 1982;24:57-58. https://
doi.org/10.5555/19830503707  

3. Arunteja K, Tayde AR. Efficacy of selected insecticides and 
biopesticides against spotted pod borer (Maruca vitrata (Geyer)) on 
green gram (Vigna radiata (L.) Wilczek). Int J Plant Soil Sci. 2022;34

(22):1230-34. 

4. Choudhary S, Singh P, Mahore P, Makwana M, Mahor D. Study on 
population dynamics of insect pests of cowpea in Gird region of 

Madhya Pradesh, India. Curr J Appl Sci Technol. 2023;42(46):1-6. 

5. Sharma P, Rana BS, Mordia A, Kumawat K. Seasonal incidence of 
sucking insect pest of cowpea, Vigna unguiculata (Linn) Walpers in 

relation to abiotic factors. J Entomol Zool Stud. 2019;7(3):1242-44. 

6. Choudhary S, Khinchi SK, Kumawat KC. Seasonal abundance of 
major sucking insect pest of cowpea, Vigna unguiculata (Linn.) 

Walp. and their natural enemies. Pharma Innov J. 2021;10(10):685-
88. 

7. Gauns KH, Tambe AB, Gaikwad SM, Gade RS. Seasonal abundance 
of insect pests against forage cowpea. Trends Biosci. 2014;7
(12):1200-204.  

8. Kumar D, Shukla A, Bondre CM. Succession and incidence of insect 
pest of green gram (Vigna radiata L. Wilzek) during summer season. 
Adv Life Sci. 2016;5(5):1782-84.  

9. Chahal SK, Dhaliwal LK, Kaur L. Effect of weather parameters on 

whitefly (Bemisia tabaci) population in Kharif moong. J Res Punjab 
Agric Univ. 2010;47(1/2):30-33. https://

doi.org/10.5555/20113213225  

10. Tamang S, Venkatarao P, Chaterjee M, Chakraborty G. Population 
dynamics of major insect pests of mungbean (Vigna radiata (Linn.) 

Wilczek) and correlations with abiotic factors under Terai 
agroclimatic zone of West Bengal. Bioscan. 2017;12:893-97. 

11. Mahore P, Pandey AK. Seasonal incidence of major insect pests of 

mungbean. Indian J Entomol. 2023;85(1):219-21.  

12. Prajapati AP, Patel PB, Bhimani HD, Desai AV. Population dynamics 

of major insect pests of cowpea (Vigna unguiculata L. Walp) and its 
correlation with different abiotic factors under south Gujarat 

conditions. Int J Chem Stud. 2020;8(3):2307-11.  

13. Patel RM, Patel HC, Parmar RG. Seasonal activity of spotted pod 
borer, Maruca vitrata (Fabricius) in relation to weather factors 

infesting cowpea. Pharma Innov J. 2022;11(9):1034-38.  

14. Patel HC, Borad PK. Seasonal incidence of Maruca vitrata (Geyer) on 
green gram. Adv Life Sci. 2016;5(1):178-81.  

15. Sonune VR, Bharodia RK, Jethva DM, Dabhadem PL. Seasonal 
incidence of spotted pod borer, Maruca testulalis (Geyer) on 

blackgram. Legume Res. 2010;33(1):61-63.  

16. Yadav KS, Pandya HV, Patel SM, Patel SD, Saiyad MM. Population 
dynamics of major insect pests of cowpea (Vigna unguiculata (L.) 

Walp.). Int J Plant Prot. 2015;8(1):112-17. https://
doi.org/10.5555/20153243163   

 

Additional information 

Peer review: Publisher  thanks Sectional Editor and the other anonymous 
reviewers for their contribution to the peer review of this work. 

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy 

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations. 

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is 
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics, 
NAAS, UGC Care, etc 
See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting 

Copyright: © The Author(s). This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution and reproduction in any medium, provided the 
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/) 

Publisher information:  Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited, 
Thiruvananthapuram, India. 

https://doi.org/10.5555/19830503707
https://doi.org/10.5555/19830503707
https://doi.org/10.5555/20113213225
https://doi.org/10.5555/20113213225
https://doi.org/10.5555/20153243163
https://doi.org/10.5555/20153243163
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

