Population buildup of insect pest complex in summer green gram [Vigna radiata (L.)]



Abstract:Aims: To correlate the insect pest complex of summer green gram with weather parameters, i.e., maximum temperature, minimum temperature, relative humidity and rainfall.
Study Design: Randomized block design (RBD)
Place and Duration of Study: Study was conducted at Biswanath College of Agriculture, Biswanath Chariali, during summer 2024
Methodology: Green gram crop was sown by recommended agronomic practices. To monitor insect incidence, five plants were randomly selected from each plot and observed weekly. The insect pest population was assessed by counting their numbers from the randomly selected plants. Finally, insect population data were statistically correlated with weather parameters to study their influence on pest incidence.
Results: Aphid, legume pod borer, gram pod borer, green stink bug, coreid bug were identified as pests of green gram in the field. Additionally, two species of coccinellid predators were also recorded as natural enemies. Most pests, including aphid, pod borers, coreid bug, and coccinellids, peaked at the 19th Standard Meteorological Week (SMW), while the green stink bug peaked at the 20th SMW. Aphid showed significant positive and significant negative correlation with maximum temperature and rainfall respectively. Gram pod borer and legume pod borers had a significant positive correlation with maximum temperature and significant negative correlations with relative humidity and rainfall. Green stink bug population was positively correlated with relative humidity, whereas the coreid bug showed a negative correlation with it. Furthermore, coccinellids peaked alongside aphids, displaying a positive correlation with aphid density but a negative correlation with humidity.
Conclusion: Overall, pest dynamics were strongly influenced by temperature, rainfall, and humidity, with natural enemies closely tracking aphid abundance.
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1. INTRODUCTION 
Green gram, [Vigna radiata (L.)], is a legume species from the Fabaceae family and is commonly referred to as mung bean or moong (Manjeet et al., 2023) [13]. Green gram ranks as the third most important pulse crop after chickpea and pigeon pea. It is grown globally, predominantly across South Asia, Southeast Asia and Australia, encompassing an area of 7.3 Mha with an average yield of 721 kilograms per hectare (Shahin et al., 2025) [22]. In India, for the year 2023-24, green gram cultivation covered 3.78 million hectares, producing 2.916 million tons with an average productivity of 670 kilograms per hectare. This crop is mainly grown during the summer and kharif seasons, but in the southern part of India, it also grown during the Rabi season (Singh and Ahlawat, 2005) [25]. The crop thrives in both kharif and summer seasons, primarily under rain-fed conditions, making it a valuable pulse for sustainable agriculture in Assam. Green gram contains a high content of easily digestible protein, iron and folate It also consumed as sprouts, as it becomes a more important source of minerals and vitamins (Azadi et al., 2013) [2].
The yield of green gram is affected by various constraints, including insect pests, diseases, extreme moisture conditions and high temperatures. Among these, insect pest attacks remain one of the most critical factors limiting production. Green gram is susceptible to approximately 60 different insect species and of these, around 25 species cause economic loss to the crop during both its field growth and post-harvest stages (Lal, 1885) [11]. Several insect pests of different groups that cause economic loss including pod borers such as Helicoverpa armigera (Hubner), sucking pest viz., Aphis craccivora Koch, Bemisia tabbaci Gennadius, Caliothrips indicus (Begnall), Empoasca motti Pruthi, Nezara viridula (Linnaeus), Riptortus pedestris (Fabricius), Clavigralla gibbosa Spinola, defoliators such as Nacoleia vulgalis Guenee, Spilosoma oblique Walker, Amsacta moorei Butler etc. (Kumar et al., 2004; Nitharwal and Kumawat, 2009) [10]; [15]. These insect pest population are heavily influenced by weather parameters generally, maximum temperature, minimum temperature, relative humidity, rainfall etc. and hinder overall productivity of the crop by disrupting the flow of nutrients. This study focuses on understanding the population buildup of major insect pests in summer green gram and how they relate to environmental factors.	Comment by Dr.G Anitha: Cannot be 1885...Pls.check	Comment by Dr.G Anitha: vulgaris 
2. MATERIALS AND METHOD:
The experiment was carried out in post graduate research field of Biswanath college of Agriculture, Biswanath Chariali during summer, 2024. Its latitude and longitude coordinates are 26º30' N and 27º01' N respectively, with an elevation of 48 to 848 meters above mean sea level (MSL). The green gram crop (Cultivar: SGC-16) was sown by following recommended agronomic practices with 30 cm row to row and 10 cm plant to plant spacing. Five plants were randomly chosen as sample plants. For recording natural incidence of insect pests, simple observations were taken at weekly intervals. Specifically, aphid populations were assessed by counting both nymphs and adults per 5 cm twig from each of five randomly chosen plants. The number of legume pod borers, gram pod borers, green stink bugs and coreid bugs was also counted from each of five randomly chosen plants. Similarly, the population of natural enemies was also recorded by counting the numbers on five randomly selected plants from each plot. Meteorological factors such as maximum and minimum temperatures, relative humidity, and total rainfall that prevailed during the field experiment were recorded from the Department of Agricultural Meteorology, BNCA. The insect population was correlated with weather parameters using suitable methods of analysis.
3. RESULTS AND DISCUSSION:
3.1 Insect pests associated with green gram
The study on insect pest complex of summer green gram revealed that five species of insect pests viz., Aphis craccivora Koch; legume pod borer, Maruca vitrata Fabricius; gram pod borer, Helicoverpa armigera (Hubner); green stink bug, Nezara viridula Linnaeus; coreid bug, Riptortus pedestris (Fabricius) were observed, which were associated with various stages of the crop growth. Additionally, two coccinellid predators viz., Coccinella septempunctata Linnaeus and Coccinella transversalis Fabricius were recorded as natural enemies. A. craccivora attack crops at the vegetative stage and remain active until maturity. Meanwhile, M. vitrata, H. armigera, N. viridula, and R. pedestris were observed at the reproductive stage and continue to be active until the crops reach maturity. Whereas, coccinellid predators were observed in the field during vegetative stage of the crop when aphid populations started appear on the green gram crop. The population and activity of insect pests complex were recorded individually as depicted in Table 1.
The present findings were supported by the findings of Biswas and Banerjee (2019) [4], who identified the presence of four key insect pests in green gram cultivation from West Bengal viz., A. craccivora, B. tabaci, M. vitrata, and H. armigera. Similarly, Ojha et al. (2022) [17] identified five major insect species responsible for substantial damage to the green gram. Furthermore, Yadav and Agrawal (2021) [28] recorded two species of coccinellid predators, C. septempunctata and C. transversalis, preying on soft-bodied pests such as aphids, thus supporting the findings of the present experiment. The present investigation was closely supported by the findings of Sharma et al. (2025) [25], who identified B. tabaci, E. kerri, N. viridula, C. gibbosa, R. pedestris, and M. vitrata as pests, along with predators like C. septempunctata and spiders as natural enemies in green gram during the summer season.
3.2 Seasonal incidence of major insect pest complex of green gram
During the cropping season i.e., summer 2024, the simple correlation and multiple linear regression analysis of insect pest with weather parameters are depicted in Table 2 and Table 3 respectively.
3.2.1 Aphid, Aphis craccivora (Koch)
The population of A. craccivora was first emerged on the crop during the 16th Standard Meteorological Week (SMW) with an initial population of 16.90 nymphs and adults per 5 cm twig. It persisted until the 21st SMW and reached a peak at the 19th SMW with 35.92 nymphs and adults per 5 cm twig. After that, their population declined as the crop matured. Biswas and Banerjee (2019) [4], reported that the A. craccivora population peaked during the 21st SMW in the summer season. The number of A. craccivora exhibited a significant positive correlation with maximum temperature (r = 0.545*), a non-significant positive correlation with minimum temperature (r = 0.220), a non-significant negative correlation with relative humidity (r = -0.327), and a significant negative correlation with rainfall (r = -0.505*), indicating that during the summer season, reduced rainfall coupled with elevated temperatures favoured an increase in aphid populations. The multiple linear regression analysis showed that all weather factors contributed 84.5 per cent (R2 =0.845) variability towards A. craccivora population.
Kumar et al. (2004) [10], and Kataria and Kumar (2016) [9], found a significant positive relationship between A. craccivora and maximum temperature. Similarly, Abbasi et al. (2019) [1] and Patel et al. (2022) [20], documented a significant negative correlation between A. craccivora incidence and rainfall. Moreover, Parveen et al. (2021) [18] and Singh et al. (2024) [26] observed non-significant but positive correlation between A. craccivora population and minimum temperature. 	Comment by Dr.G Anitha: Parveen and Shukla 2021. Please correct
3.2.2 Legume pod borer, Maruca vitrata Fabricius 
The population of M. vitrata was first identified on the crop during the 17th SMW, with a starting count of 1.29 larvae per plant. The pest remained present up to the 21st SMW, exhibiting a population buildup throughout the period. During the 19th SMW, M. vitrata infestation reached its highest level, with maximum larval density of 4.67 larvae per plant. M. vitrata had a significant negative correlation with relative humidity (r = -0.774**) and rainfall (r= -0.810**), highlighting that that increased humidity and rainfall were associated with reduced pest numbers. Conversely, the pest population displayed a significant positive correlation with maximum (r = 0.759*) and a non-significant negative association with minimum temperatures (r = -0.238). The multiple linear regression analysis showed that all weather factors contributed 79.4 per cent (R2 =0.794) variability towards M. vitrata population.
 Singh et al. (2024) [26], documented the first occurrence of M. vitrata in the 17th SMW, with the population peaking at the 19th SMW. Kapoor and Shankar (2019) [7], reported a negative relationship of M. vitrata with rainfall, as well as a favourable alignment with higher maximum temperature. Similarly, Bhuva et al. (2022) [3], also found that relative humidity showed a significant negative correlation and maximum temperature showed a non-significant positive correlation with M. vitrata population. Furthermore, Shejulpatil et al. (2020) [24] reported that relative humidity had a significant negative association with the seasonal occurrence of M. vitrata, as elevated humidity creates less favourable conditions for the pest’s survival, development, or activity	Comment by Dr.G Anitha: Should be Bhuva and Patel 2022
3.2.3 Gram pod borer, Helicoverpa armigera Hubner 
The incidence of H. armigera on green gram was first observed at the pod formation phase of the crop with an abundance of 0.16 larvae per plant at 17th SMW. The peak count was recorded at the 19th SMW, reaching 3.76 larvae per plant. Following this maximum population, the number of H. armigera declined rapidly as the crop approached maturity. The correlation assessment between the H. armigera population and prevailing weather variables revealed a distinct climatic influence on pest fluctuations.  H. armigera had a significant negative correlation with both relative humidity (r = -0.770*) and rainfall (r = -0.831**), a marked positive correlation with maximum temperature (r = 0.736*), and a negligible negative relationship with minimum temperature (r = -0.300). The analysis of multiple linear regression revealed that weather variables collectively contributed to 87.2 per cent (R² = 0.872) of the fluctuations in the H. armigera population. 
Biswas and Banerjee (2019) [4], reported that the H. armigera population appeared from the 5th week after sowing in summer green gram and persisted until the 9th week after sowing, with the highest population recorded at the 7th week after sowing. Varsha et al. (2024) [27] reported a significant negative correlation of H. armigera with relative humidity and non-significant negative correlation of with minimum temperature. Furthermore, Nitharwal (2016) [16] reported a significant negative correlation between H. armigera and rainfall, implying that drought or low rainfall promotes higher pest abundance.
[bookmark: _Hlk191323038]3.2.4 Green stink bug, Nezara viridula Linnaeus 
N. viridula was first identified on green gram during the pod formation stage at the 17th SMW, with a starting density of 3.91 bugs per plant. The highest pest density was recorded in the 20th SMW, reaching 5.28 bugs per plant. The population of N. viridula had a significant positive correlation with relative humidity (r = 0.508*), suggesting that higher humidity levels favoured an increase in pest numbers. Additionally, the pest population exhibited non-significant positive and relationship with maximum temperature (r = 0.440) and non-significant negative relationship with minimum temperature (r = -0.324), indicating that temperature variations did not strongly impact the pest population dynamics. Additionally, there was a significant negative relationship between the pest population and rainfall (r = -0.650*). The analysis of multiple linear regression revealed that weather variables collectively contributed to 44.3 per cent (R² = 0.443) of the fluctuations in the N. viridula population.
Firoj et al. (2025) [6] found that N. viridula initially emerged in the green gram field 5 weeks after sowing and attained its highest density at 8 weeks after sowing. Their study also demonstrated a significant positive correlation between N. viridula and relative humidity on green gram during summer, implying that relative humidity is a crucial factor favouring the proliferation of N. viridula populations. 
[bookmark: _Hlk191323252]3.2.5 Coreid bug, Riptortus pedestris (Fabricius) 
During the summer season, R. pedestris infestation in green gram began in the 18th SMW, with an initial density of 1.62 bugs per plant and reached its highest density of 3.22 bugs per plant at the 19th SMW. After this peak, pest numbers gradually declined in response to crop maturation. Biswas and Banerjee (2019) [4], who also recorded peak R. pedestris populations at 6 weeks after sowing. The research demonstrated that the R. pedestris had a significant negative correlation with the relative humidity (r= -0.684*), indicating that higher humidity levels were associated with reduced pest density. Conversely, there was non-significant positive correlation between the pest population and both minimum and maximum temperature (r= 0.306 and r= 0.348), and non-significant negative correlation with rainfall (r= -0.206), implying that changes in temperature and rainfall did not have a strong effect on the bug population dynamics. The multiple linear regression analysis showed that all weather variables contributed 89.9 per cent (R2 =0.899) variability towards R. pedestris population.
Mahipal et al. (2017) [12] found that R. pedestris displayed a non-significant positive correlation with minimum temperature and a significant negative association with relative humidity. Similarly, Sharma et al. (2025) [23] observed a non-significant positive correlation with minimum temperature and a significant negative correlation with relative humidity.
3.2.6 Coccinellids
In the summer season, coccinellid predators were active from the 16th to 21st SMW, from vegetative to maturity of the green gram. Their population started at 2.08 predators per plant, dipped to a lowest of 1.45 predators per plant at 17th SMW, and peaked at 2.68 predators per plant during the 19th SMW. The correlation study revealed a significant negative correlation of coccinellids with relative humidity (r = -837*), indicating that increased relative humidity levels were associated with a reduction in coccinellid populations. In contrast, the pest displayed non-significant positive correlation with maximum temperature (r = 0.089), as well as non-significant negative correlation with minimum temperature (r = –0.406) and rainfall (r = –0.244). The multiple linear regression analysis showed that all weather factors contributed 87.9 per cent (R2 =0.879) variability towards coccinellid population.
Meena and Kanwat (2010) [14], and Karane et al. (2019) [18] documented a significant negative correlation between relative humidity and the coccinellid beetle, suggesting that increased humidity corresponds with decreased coccinellid abundance. Sarta et al. (2022) [21] similarly reported non-significant negative correlation of rainfall and non-significant positive correlation of maximum temperature for coccinellid predators. Similarly, Dubey et al. (2025) [5], observed non-significant positive correlation of maximum temperature, a non-significant negative correlation of minimum temperature, a negative correlation of rainfall, and a significant negative correlation of relative humidity in coccinellid predators.
3.2.7 Correlation between coccinellids and Aphis craccivora Koch
The correlation investigations revealed a significant and positive correlation between the coccinellid predators and A. craccivora populations (r = 0.664*), indicating that as the numbers of A. craccivora increase, the activity of coccinellids also increases (Table 4). Patel et al. (2025) [19] and Dubey et al. (2025) [5] observed of a positive relationship of coccinellids with A. craccivora.







Table 1: Population buildup of insect pest in relation to weather parameters during summer 2024
	SMW
	Date of observation
	Max T (℃)
	Min T (℃)
	RH (%)
	RF (mm)
	Aphids/5cm twig
	Green stink bug/ plant
	Gram pod borer (larvae/plant)
	Legume pod borer (larvae/plant)
	Coried bug/plant
	Coccinellid spp.

	15
	9.04.2024
	32.94
	32.42
	85.71
	5.92
	0
	0
	0
	0
	0
	0

	16
	16.04.2024
	29.85
	21.54
	89.71
	3.09
	16.90
	0
	0
	0
	0
	2.08

	17
	23.04.2024
	24.85
	21.51
	90.14
	20.78
	25.51
	3.91
	0.16
	1.29
	0
	1.45

	18
	30.04.2024
	29.58
	20.84
	87.85
	3.50
	30.35
	5.03
	2.15
	3.10
	1.62
	2.39

	19
	07.05.2024
	33.71
	21.29
	81.05
	0
	35.92 
	4.02
	3.76
	4.67
	3.22
	2.68

	20
	14.05.2024
	27.90
	20.57
	86.65
	0
	31.41 
	5.28
	2.33
	3.12
	2.82
	2.22

	21
	21.05.2024
	23.17
	20.70
	81.26
	14.5
	20.42
	3.10
	2.11
	3.02
	2.59
	1.63


SMW= Standard Meteorological Week, Max T=Maximum temperature, Min T= Minimum temperature, RH= Relative Humidity, RF=Rainfall
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Fig. 1 (A-B): Population of insect pest complex of green gram and weather factors during summer, 2024

	Insect pest
	Weather parameters

	
	Max T
	Min T
	RH
	RF

	Aphid 
	0.545*
	0.220
	-0.327
	- 0.505*

	Green stink bug 
	0.440
	-0.324
	0.508*
	-0.650

	Gram pod borer 
	0.736*
	-0.300
	-0.770*
	-0.831**

	Legume pod borer
	0.759*
	-0.238
	-0.774**
	-0.810**

	Coreid bug 
	0.306
	0.348
	-0.684**
	-0.207

	Coccinellids
	0.089
	-0.406
	-0.837*
	-0.244


Table 2: Simple correlation coefficient between insect pests of green gram and weather parameters during summer 2024
*Significant at the 5% level, **significant at the 1% level

Table 3: Multiple linear regression and co-efficient of multiple determination (R2) of various insect pest in relation to weather factors in green gram, during summer, 2024
	Dependent variable
	Regression equation
	Co-efficient of determination (R2)
	Co-efficient of variation (%)

	Aphid 
	Y1 = 77.258+1.589X1 -3.055X2-0.379X3 + 0.263X4
	0.845
	84.5

	Green stink bug 
	Y2 = 18.180 -0.017X1 -0.326X2 - 0.083X3 -0.009X4
	0.443
	44.3

	
	
	
	

	Gram pod borer 
	 Y3 = 26.132 + 0.092X1 -0.210X2 -0.259X3 -0.029X4
	0.872
	87.2

	Legume pod borer 
	 Y4 = 30.469 + 0.129X1 -0.295X2 -0.294X3 -0.007X4
	0.794
	79.4

	Coreid bug 
	 Y5 = 31.356 - 0.099X1 -0.130X2 -0.272X3 -0.087X4
	0.899
	89.9

	Coccinellids
	 Y6 = 4.979 + 0.098X1 -0.226X2 -0.009X3 -0.0112X4
	0.879
	87.9


Y= Mean number of insect pests (dependent variable), X1=Maximum temperature (℃), X2= Minimum temperature (℃), X3= Relative humidity (%), X4= Rainfall (mm)
Table 4: Correlation coefficient of coccinellid predators with A. craccivora population during summer 2024
	Insect pest
	Simple regression equation

	Coccinellids and Aphid
	0.664*


*Significant at the 5% level
4. CONCLUSION
During the 2024 summer season, five insect species were observed infesting mung bean crops at various phases of crop growth. Sap feeders such A. craccivora Koch, Green N. viridula Linnaeus, R. pedestris Fabricius and borer such as M. vitrata Fabricius and H.armigera Hubner. Additionally, two coccinellid beetles, viz., C. septempunctata Linnaeus and C. transversalis Fabricius, were also observed as beneficial. The peak population of A. craccivora, H. armigera, M. vitrata, R. pedestris and coccinellids were recorded in 19th SMW (35.92 nymph and adult/ 5cm twig, 3.76, 4.67 larvae/plant, 3.22 bugs/plant and 2.58 beetle/plant respectively). While, N. viridula was peakng in 20th SMW (5.28 bugs/plant). The population of A. craccivora had a strong negative association with rainfall (r = -0.506*) and positive association with maximum temperature (r= 0.545*). Whereas, M. vitrata showed a negative significant correlation with relative humidity (r = -0.774*) and rainfall (r= -0.810*), as well as significant positive correlation with maximum temperature (r=759*). H. armigera exhibited a strong negative correlation with maximum temperature (r=736*). N. viridula had a strong positive correlation with relative humidity (r = 0.508*) and significant negative correlation with rainfall (r= -0.650*). The population of R. pedestris demonstrated a significant negative correlation with relative humidity (r= -0.684*). Likewise, Coccinellid predators exhibited a significant negative correlation with relative humidity (r = -837*). Correlation investigations also stated a significant positive correlation of the coccinellid predators with aphid populations (r = 0.664*), indicating that as the numbers of aphids increase, the activity of coccinellids also increases. Furthermore, all the weather factor contributed 84.5, 44.3, 87.2, 79.4, 89.9 and 87.9 per cent variability towards A. craccivora, N. viridula, H. armigera, M. vitrata, R. pedestris and coccinellids respectively.	Comment by Dr.G Anitha: peaking
Competing interests
Authors have declared that no competing interests exist.

REFERENCE:
1. Abbasi, Z., Sultana, R., & Wagan, M. S. (2019). Impact of abiotic factors on population fluctuation of aphid (Hemiptera: Aphididae) on different wheat varieties from Larkana district. Journal of Entomology and Zoological Studies, 7(1), 608-611.
2. Azadi, E., Rafiee, M., & Nasrollahi, H. (2013). The effect of different nitrogen levels on seed yield and morphological characteristics of mung bean in the climate condition of Khorramabad. Annals of Biological Research, 4(2), 51–55.
3. Bhuva, K. J., & Patel, S. D. (2022). Population dynamics of spotted pod borer, Maruca vitrata (Fabricius) in green gram. Biological Forum – An International Journal, 14(4), 472–474.
4. Biswas, S., & Banerjee, A. (2019). Seasonal variation in incidence of insect pests occurring on green gram [Vigna radiata (Linn.) Wilczek] in lower Gangetic plains of West Bengal. International Journal of Chemical Studies, 7(6), 1583–1588.
5. Dubey, R., Jat, H. K., Lal, B., & Bhadauria, N. S. (2025). Succession and incidence of insect fauna on green gram. International Journal of Advanced Biochemistry Research, 9(1), 843–845.
6. Firoj, Sharma, A. K., Patnaik, S., Patel, D. K., & Ingole, V. (2025). Population dynamics of major insect pests of summer mung bean. International Journal of Advanced Biochemistry Research, 9(4), 362–366.
7. Kapoor, B., & Shankar, U. (2019). Seasonal incidence of Maruca vitrata Geyer and Helicoverpa armigera Hubner on black gram (Vigna mungo L. Hepper). Journal of Entomology and Zoological Studies, 7(5), 1083–1087.
8. Karane, P., Shivanna, B. K., Adivappar, N., & Satish, K. M. (2019). Population dynamics of coccinellid, Cheilomenes sexmaculata (Fab.) on cowpea aphid. Journal of Entomology and Zoological Studies, 7(2), 1236–1238.
9. Kataria, R., & Kumar, D. (2016). Population dynamics of Aphis craccivora (Koch) and its natural enemies on bean crop in relation to weather parameters in Vadodara, Gujarat, India. Legume Research – An International Journal, 40(3), 571–579.
10. Kumar, R., Rizvi, S. M. A., & Ali, S. (2004). Seasonal and varietal variation in the population of whitefly (Bemisia tabaci Genn.) and incidence of yellow mosaic virus in urd and mung bean. Indian Journal of Entomology, 66(2), 155.
11. Lal, S. S. (1985). A review of insect pests of mung bean and their control in India. Tropical Pest Management, 31(3), 105–114.
12. Mahipal, M. S., Chandrakar, S. D., Nirala, Y. S., Nishad, D., & Tigga, B. (2017). Seasonal incidence of major insect pests of cowpea in relation to biotic and abiotic factors. International Journal of Current Microbiology and Applied Science, 6(8), 1777–1784.
13. Manjeet, Niwas, R., Tomar, D., Sheokand, R. N., Kumar, P., & Jitender. (2023). Performance of summer green gram (Vigna radiata L.) under various orientations in semi-arid region, Haryana (India). Legume Research – An International Journal, 46.
14. Meena, N. K., & Kanwat, P. M. (2010). Studies on seasonal incidence and relative safety of pesticides against coccinellid beetles in okra ecosystem. Journal of Biological Control, 24(2), 116–122.
15. Nitharwal, M., & Kumawat, K. C. (2009). Population dynamics of insect pests of green gram, Vigna radiata in semi-arid zone of Rajasthan. Journal of Insect Science, 23(2), 90–92.
16. Nitharwal, R. S., Yada, R., Singh, D., & Kumar, A. (2016). Seasonal incidence of chickpea pod borer, Helicoverpa armigera (Hubner) and their correlation with abiotic factors. Journal of Experimental Zoology, 19(2), 1061–1063.
17. Ojha, A. K., Tomar, S. P. S., Kumar, N. N., Suman, S., & Saxena, S. (2022). Population dynamics of the major insect pests complex of green gram [Vigna radiata (Linn.)] and their correlation. Pharma Innovation Journal, 11(4), 145–148.
18. Parveen, R. S., & Shukla, A. D. (2021). Study the correlation of insect pests with weather parameters in the pea crop. Journal of Entomology and Zoology Studies, 9(6), 103–106.
19. Patel, D. S., Deb, S., Parmar, N. L., & Joshi, V. J. (2025). Population dynamics of sucking pests in green gram, Vigna radiata (L.) Wilczek. Journal of Agriculture and Ecology, 20, 53–56.
20. Patel, Z. K., Patel, R. D., Desai, H. R., Bhanderi, G. R., & Jena, M. K. (2022). Population dynamics of aphid, Aphis gossypii Glover on Bt and non-Bt cotton and correlation with weather parameters. International Journal of Environment and Climate Change, 12(11), 1245–1251.
21. Sarta, M., Singh, M., Sharma, P. L., Rani, P., Sawrajit, S., Devi, D., & Kaushal, B. (2022). Seasonal incidence of natural enemies in brinjal crop under mid hills of Himachal Pradesh. Pharma Innovation Journal, 11(8), 2057–2059.
22. Shahin, M. D., Zaman, U., Iqbal, M., Prodhan, A., & Mahbubul, A. K. M. (2025). Uncovering superior alleles and genetic loci for yield-related traits in mung bean (Vigna radiata L. Wilczek) through genome-wide association study. bioRxiv. https://doi.org/10.1101/2025.04.15.648935
23. Sharma, G., Verma, T., Jakhar, A., Yadav, R., & Sangwan, R. (2025). Seasonal incidence of insect pests on mung bean, Vigna radiata L. and their correlation with weather parameters. Forage Research, 50(4), 454–457.
24. Shejulpatil, S. J., Kulkarni, S. R., Chavan, A. P., Kute, N. S., & Tambe, A. B. (2020). Seasonal incidence of spotted pod borer, Maruca vitrata (Geyer) on pigeonpea. Journal of Entomology and Zoology Studies, 8(1).
25. Singh, D. P., & Ahlawat, I. P. S. (2005). Green gram (Vigna radiata) and black gram (V. mungo) improvement in India: past, present and future prospects. Indian Journal of Agricultural Science, 75(5), 243–250.
26. Singh, K., Singh, D. R., Kumar, S., Afreen, N., Sahu, P., Rajpoot, P. K., & Tripathi, P. (2024). Population dynamics of major insect pests of lentil and correlation with weather factors. International Journal of Advanced Biochemistry Research, 8(9), 1253–1256.
27. Varsha, K., Bhalchandra, P., Dnyandeo, M., Rajesh, U., & Adesh, G. (2024). Population dynamics of mung bean insect pests correlating to weather parameters. International Journal of Research in Agronomy, 7(7), 903–906.
28. Yadav, N., & Agrawal, N. (2021). Population dynamics of arthropod predators in summer-grown green gram. Indian Journal of Entomology, 83(3), 427–429.





Aphid	15	16	17	18	19	20	21	16.899999999999999	25.5	30.35	35.92	31.41	20.420000000000002	Green stink bug(GSB)	15	16	17	18	19	20	21	3.91	5.08	4.0199999999999996	5.28	3.1	Gram pod borer(GPB)	15	16	17	18	19	20	21	0.16	2.15	3.76	2.33	2.11	Legume pod borer(LPB)	15	16	17	18	19	20	21	1.29	3.1	4.67	3.12	3.01	Coreid bug(CB)	15	16	17	18	19	20	21	1.62	3.22	2.82	2.59	Coccinellid spp.	15	16	17	18	19	20	21	0	2.08	1.45	2.39	2.68	2.2200000000000002	1.63	SMW( Standard Meteorological week)


No. of aphids (nymph+adult)/5 cm twig


No. of GSB, GPB, LPB, CB,Coccinellid spp/plant




Maximum temperature (℃)	15	16	17	18	19	20	21	32.94	29.85	24.85	29.58	33.71	27.9	36.67	MinimumTemperature (℃)	15	16	17	18	19	20	21	32.42	21.54	21.51	20.84	24.29	20.57	25.7	Relative humidity (%)	15	16	17	18	19	20	21	85.71	89.71	90.14	87.85	81.05	86.65	81.260000000000005	Rainfall (mm)	15	16	17	18	19	20	21	5.92	3.09	20.78	3.5	0	0	25.3	SMW( Standard Meteorological week)


Weather parameters




