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Abstract
Mungbean (Vigna radiata L.) is one of the most important pulse crops cultivated during the zaid season for its high nutritional value and short growth duration. However, its productivity is often constrained by the incidence of insect pests at different growth stages. In 2024 and 2025, an experiment was conducted at Chandra Shekhar Azad University of Agriculture and Technology’s Students’ Instructional Farm (SIF) in Kanpur, Uttar Pradesh, India. Identified Twelfth species of insect pest and their natural enemies, among seven species of insect pests five species occurred regularly were noticed to both vegetative and reproductive crop stage,while remaining two species occurred occasionally on mungbean with low population density and considered as a minor insect pest of mungbean agro-ecosystem in the Kanpur region of Uttar Pradesh, India. Based on the number of species, orders Lepidoptera (three species), order Coleoptera (one species), order Hymenoptera (two species), order Hemiptera (three species), order odonata (one species), Thysanoptera (one species) and order Dictyoptera (one species) from mungbean agroecosystem were observed. According to their economic importance . Among five species of natural enemies (four species of predators and one species of parasitoid) coccinella septumpunctata, was a major predator were observed in mungbean crop occasionally in low population density and designated as a minor status.Whitefly had the highest relative abundance in both the year. Simpson’s index was 0.29 and 0.27, respectively. The Simpson’s Index of Diversity was 0.71 and 0.73 in 2024 and 2025.	Comment by HP: space	Comment by HP: Coccinella	Comment by HP: space
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Introduction
[bookmark: _Hlk210815438][bookmark: _Hlk210815447][bookmark: _Hlk210815459][bookmark: _Hlk210815468]	Mungbean or green gram, Vigna radiata is third most important pulse crop in India after chickpea and pigeon pea (Ved et al. 2008). Cultivating more than a dozen different types of pulse crops, India holds the distinction of being the world's largest producer of grain pulses (Singh et al., 2020).It is used as fresh green pods, dry seeds as vegetables due to presence of protein, vitamin and mineral (Das et al. 2014). It is also consumed as fresh sprout, seeds used for making soups, bread and biscuits (Sehrawat et al. 2013). It belongs to the family Fabaceae and they are characterized by containing a high percentage of protein 19-29%, in addition to their ability to stabilize atmospheric nitrogen by their root nod and the amount ranges from 35-180 kg nitrogen per hectare per year (Torabian et al., 2019) . Mungbean is cultivated on 7.3 million hectares (M ha) globally, with a total worldwide production of 5.3 million tonnes (MT). In India, the area of mungbean cultivation was 5.5 M ha (2022), production of 3.17 MT with a productivity with of 570 kg/ha. India has the distinction of being the world’s largest producer of pulses, the average productivity is very low because of the abiotic and biotic stresses. 
[bookmark: _Hlk210815591][bookmark: _Hlk210815598][bookmark: _Hlk210815606]	India is reportedly the largest pulse growing country in the world both in terms of area as well as production covering 43.30 per cent of land area under pulses with 33.15 per cent production. The important pulse crops are Chickpea (48%), Pigeon pea (15%), Mungbean (7%), Urdbean (7%), Lentil (5%) and Field pea (5%). The major pulse-producing states are Madhya Pradesh, Maharashtra, Rajasthan, Uttar Pradesh, Karnataka and Andhra Pradesh, which together account for about 80% of the total production. Ali and Gupta (2012). The major reason for lower yield is the sensitivity of the crop to insects, weeds and diseases caused by fungi, virus and bacteria (Anonymous 2012). A total of 64 species of insects have been reported to be attacking mungbean in the field condition (Lal,1985). Population dynamics of insect pests in mungbean (Vigna radiata) are strongly influenced by various ecological factors i.e. density independent factors (including all abiotic parameters of environment) and density dependent factors (including predators, parasitoids and entomopathogenic microbes alongwith competition and availability of natural resource). Both factors of environment influence dependent pest population positively or negatively or both way. The population density of natural enemies often triggers increase correspondingly with rises in pest population density leading to enhance predation and parasitism. Thus, density dependent regulation acts as a natural check, preventing unchecked pest outbreaks and contributing to the maintenance of ecological balance. Understanding the relationship between insect pests and natural enemies is essential for diverting sustainable integrated pest management (IPM) strategies, as they highlights the role of natural ecological process in suppressing mungbean pest population below economic threshold levels. 	Comment by HP: ways	Comment by HP: highlight
 Materials and methods
The experiment on different aspects was conducted under field conditions at Students Instructional Farm (SIF) of Chandra Shekhar Azad University of Agriculture and Technology Kanpur during 2024 and 2025 cropping seasons. The appearance of insect-pests and their natural enemies including predators and parasitoids inhabiting mungbean agroecosystem was observed from the seedling stage of mungbean to the maturity of the crop during zaid  season of 2024 and 2025. The qualitative diversity of insects-pests and their natural enemies were categorized in to different groups on the basis of their occurrence. The insect-pests and natural enemies which were infest the crop continuously after their first appearance in considerable numbers were designated as major and those which were occur intermittently and their population  never become high were categorized as minor, while the species, whose occurrence were scares with very low population were designated as stray. The relative abundance of insect pests and their natural enemies at weekly intervals from seedling to crop maturity stage was calculated by the formula given here under 
Relative abundance (%) ×100

Species or at for diversity of the site was quantified by using Simpson diversity index (SDI), (Simpson,1949). SDI is a measure of diversity which takes into account the number of species present, as well as the relative abundance of each species. SDI was calculated by using the formula:

Where, 
	 N = Total number of individuals of all species (insect pest &natural enemies)
	n = Total number of individuals of a particular species.
Subtracting the value of Simpson diversity index (SDI) from was gives Simpson index of diversity (SID). The value of SID was range from 0 to 1. The greater SID value was represent greater sample diversity.
Simpson Index of Diversity = 1-D
Where,
D = Simpsons Diversity Index

Researchers also recorded the infestation of insect pests or the succession of insect pests, at different crop growth stages (crop phenology), from seeding stage to the crop maturity stage.
Result and discussion
A list of various insect –pests and their natural enemies inhabiting mungbean agroecosystem during Zaid 2024 and 2025 cropping season is presented in Table 1.The twelve species of insect pests and natural enemies of different groups were observed from mungbean agroecosystem during the both season. The diversity of insect pests and natural enemies were categorized in different groups i.e. pest and natural enemies (predator and parasitoid) on the basis of their ecological role. On the basis of occurrence, those insect pests and natural enemies which occurred on the crop continuously after their first appearance in considerable numbers were designated as regular occurrence, while those insect pests and natural enemies whose population occurred intermittently or otherwise disappear before harvest were categorized as a occasional occorrance.The regular and occasional occurance of pest and natural enemies were degignated as major and minor pest and natural enemies of mungbean.The perusal of qualitative diversity of insect pests and natural enemies inhabiting mungbean agroecosystem (Table 1) revealed twelve species belonging to seven orders and twelve families were recorded throughout the cropping period of mungbean during 2024 and 2025. Based on the number of species ,orders  Lepidoptera ( three species), order Hemiptera (three species),  order Coleoptera (one species), order Hymenoptera (two species), order odonata (one species), Thysanoptera (one species) and order Dictyoptera (one species) were observed from mungbean agroecosystem. Among twelve insect species , seven species were insect pest and five species were natural enemies.	Comment by HP: space	Comment by HP: space	Comment by HP: occurrence	Comment by HP: designated	Comment by HP: space
	Among seven species of insect pests five species occurred regularly and were major pest were designated as i.e. white fly, Bemisia tabaci (Hemiptera:Aleurodidae), jassid, Emposca kerri (Hemiptera:Cicadellidae), Thrips, Megalurothrips distalis ( Thysanoptera:Thripdae), pod borer, Helicoverpa armigera (Lepidoptera:Noctuidae) and spotted pod borer, Maruca vitrata (Lepidoptera:Pyralidae). While,Green plant bug, Nezara virudala and degignated as minor Blue butterfly, Lampides beiticus occurred occasionally and degignated as minor pest of mungbean in Kanpur (central Uttar Pradesh) agroclimatic region during 2024 and 2025 zaid season. Among five regular pests, three species (whitefly, Bemisia tabaci, jassids, Empoasca kerii and thrips, Megalurothrips distalis) were noticed to both vegetative and reproductive crop stage and also remaining two species (Helicoverpa armigera and Maruca vitrata ) were observed to infect at floral and pod stage of mungbean crop. While blue butterfly, Lampides boeiticus (Lepidoptera:Lycaenidae) and green sting bug, Negara viridula occurred occasionally on mungbean with low population density and considered as a minor insect pest of mungbean. 	Comment by HP: Thripidae	Comment by HP: space	Comment by HP: viridula	Comment by HP: designated	Comment by HP: designated	Comment by HP: Nezara
	The qualitative diversity of natural enemies (predator and parasitoids) inhabiting mungbean agroecosystem (Table 1) revealed that five species of natural enemies (four species of predators and one species of parasitoid) were observed in mungbean crop occasionally in low population density and designated as a minor status. The maximum number of natural enemies was observed from order  Hymanoptera (one species of  predator and one species of parasaitoid) i.e common yellow wasp, Vespa orienatalis (L). (Hymenoptera:Vespidae) and Ichneumonid wasp, Campoletis chloridae ((Hymenoptera:Ichneumonidae). while one species of natural enemies from each order was recorded as a predator i.e. Dragonfly, Crocothemis servilia (Drury), (Odonata :Libellulidae) and one species from order Dictyoptera i.e. Praying mantids, Mantis religiosa (L) (Dictyoptera:Mantidae) and lady bird beetle, Coccinella septumpunctata which occurred occasionally with minor status.	Comment by HP: chlorideae	Comment by HP: chlorideae







3.1 Relative abundance and Diversity index
A list of various species and their relative abundance in mungbean agroecosystem during zaid  2024-25 cropping season is presented in Table :2& (Fig :1&:2)
During the cropping season 2024, highest number of individuals were recorded of white fly, Bemisia tabaci (420) followed by thrips, Megalurothrips distalis (105) individuals, Jassid, Emposca kerri (85), Green plant bug, Nezara viridula (45), pod borer, Helicoverpa armigera (28), Blue butterfly Lampides boiticus (25), lady bird beetle, Coccinella septempunctata (25), Spotted pod borer, Maruca vitrata (20), yellow wasp, Vespa orientalis (16), Dragon fly,Crcothemus survilia (10), praying mantis, Mantis religeosa (8) and lowest number of individuals were recorded of Ichneumonid wasp, Campoiletis chloridae (5) throughout the cropping season. The relative abundance among all the species was found to be highest for Bemisia tabaci (47.9%) followed by Megalurothrips distalis (21.5%),  Emposca kerri (9.7%), Nezara viridula (5.13%), Helicoverpa armigera (3.19%), Lampides boiticus (2.85%), Coccinella septempunctata (2.85%), Maruca vitrata (2.2), Vespa orientalis (1.82%), Crcothemus survilia (1.14%), praying mantis, Mantis religeosa (0.91%) and lowest relative abundance was  recorded for Ichneumonid, Campoletis chloridae (0.57%) for whole cropping season. Simpsons’s Index (D) was (0.29) and simpson’s Index of Diversity was 0.71 during the cropping season 2024 which released that sample diversity of insect pest and their natural enemies was more in Kanpur munbean agroecosystem. The sample diversity also needto maximize.	Comment by HP: religiosa	Comment by HP: chlorideae	Comment by HP: chlorideae	Comment by HP: chlorideae	Comment by HP: chlorideae	Comment by HP: space
	During the cropping season 2025, highest number of individuals were recorded of Bemisia tabaci (452) individuals followed by Megalurothrips distalis(175), Emposca kerri (110), Nezara viridula (68),  Lampides boiticus (38), Helicoverpa armigera (36), Vespa orientalis (26), Maruaca vitrata (18), Mantis religeosa (17), Mantis religeosa (17),  Campoletis chloridae (8) and lowest number of individuals were recorded of Crcothemus survilia (7) throughout the cropping season. The relative abundance among all the species was found to be highest for Bemisia tabaci (44.6%) followed by Megalurothrips distalis(18%), Emposca kerri (11.35%), Nezara viridula (7.01%), Lampides boiticus (3.92%),  Helicoverpa armigera (3.71%), Vespa orientalis (2.68%), Maruca vitrata (1.85%), Mantis religeosa (1.75%),  Coccinella septempunctata (1.4%), Campoletis chloridae (0.82%) lowest relative abundance was recorded for  Crcothemus survilia (1.14%), for the whole cropping season. Simson’s Index of Diversity (SID) was (0.73) and Simpson’s Index was (0.27). The Simpson’s Index of Diversity varies from 0-1 their higher values represent higher sample diversity of location. In present findings SID was needed to maximize through cultural practices. 	Comment by HP: font size ???	Comment by HP: remove duplicate	Comment by HP: religiosa	Comment by HP: religiosa
	

[bookmark: _Hlk210816860][bookmark: _Hlk210816868][bookmark: _Hlk210816877][bookmark: _Hlk210816884][bookmark: _Hlk210816964][bookmark: _Hlk210816989]The results are in accordance with the findings of Shukla and Tiwari (2024), who reported ten species of insects and five species of natural enemies belonging to eight orders and twelfth families were reported from mungbean agroecosystem. Among which three species of  Hemiptera, three species of Lepidoptera, two species are are Hymenoptera and one species from Thysanoptera, Odonata, Coleoptera and Dictyoptera were identified. The results are are also in accordance with G Chhangani (2022) who reported the insect pest complex of mungbean  categorized into 5 orders viz., Hemiptera, Thysanoptera, Coleoptera, Diptera and Lepidoptera comprising 14 families. The pestiferous fauna includes population of flea beetle, jassids, whiteflies, sap sucking bugs, leaf miner, thrips, aphids, spotted pod borer and lycaenid caterpillar are major pest of regional significans. The ecological factors are known to affect the occurance and severity of insect pests. The maintenance of biodiversity and variability of insect fauna within agricultural environments is widely recognized as being essential for their agronomic sustainability. Kooner et al., 2006. found major pests of green gram comprise legume pod borer (Maruca vitrata), thrips (Megalurothrips usitatus), whitefly (Bemisia tabaci), jassid (Empoasca kerri), pod bugs (Clavigralla gibbosa), blister beetle (Mylabris pustulata). The minor pests include Bihar hairy caterpillar (Spilarctia obliqua), green semilooper (Anomis flava), galerucid beetle (Madurasia obscurella ), ash weevil (Myllocerus sp.), grasshopper (Oxya sp.), red spider mite (Tetranychus sp.) and stink bug (Nezara viridula) on the green gram occure in central Uttar Pradesh .The results are match Indiati et al (2019) natural enemies of insect pests recorded during the survey were spiders, dragonflies, Hymenoptera (Braconidae and Trichogrammatidae), Diptera (Tachinidae and Syrphidae), and Coleoptera (Coccinellidae and Paederus fuscipes). Natural enemies - spider and Coccinella predators in mungbean ecosystem , Java Indonesia. Ajazand Akhtar (2017) reported that coccinellids are important in biological control of soft bodied insects and are of high priority in organic and integrated pest management system. Swaminathan et al. (2016) reported the major predatory insect groups which includes coccinellids (Coccinella septumpunctata, Cheilomenes sexmaculata and Brumoides suturalis), lygaeid bug, rove beetles and syrphid flies against maize aphids.	Comment by HP: remove bold	Comment by HP: Remove bold, Chhangani (2022)	Comment by HP: significance	Comment by HP: occurrence	Comment by HP: Italic	Comment by HP: occur	Comment by HP: remove bold	Comment by HP: italic	Comment by HP: remove bold	Comment by HP: remove bold	Comment by HP: italic	Comment by HP: italic
Conclusion-
In the Kanpur region of Uttar Pradesh, India. Twelfth species of insect pests and natural enemies belongin g to seven orders and twelfth families were recorded from mungbean agroecosytem.We identified twelfth species including three from Hemiptera, three from Lepidoptera, two from Hymenoptera and one each from Thsnoptera, Dictyoptera, Odonata and Coleoptera. Based on economic importance, seven species of insect pests, four species of predator and one spicies was a parasitoid. Among seven seven species of insect pests five were found major insects i.e. Bemisia tabaci , Empoasca kerri, Megalurothrips distalis,, Helicoverpa armigera and Maruca vitrata and two was found minor i.e. Nezara viridula and Lampides boeiticus.The qualitative diversity of natural enemies (predators and parasitoid) inhabitating mungbean agroecosystems observed four species of predators and one species of parasitoid, were observed occasionally in very low population density.The maximum numbers of natural enemies were of the Hymenoptera and two species of predator and one species of parasitoid, i.e. The common yellow wasp, Vespa orientalis (L.) and the ichneumon wasp, Campoletis chloridae (Uchida), followed by order Odonata i.e.the dragonfly, Crocothemis servilia, Dictyoptera praying mantids, Mantis religiosa (L.) and other order Colioptera, Coccinella septumpunctata (L.). All The natural enemies occurred occurred occasionally, and their status was minor during both the cropping seasons.Relative abundance of insect pests and their natural enemies during zaid 2024 and 2025 revealed that maximum relative abundance was recorded in Bemisia tabaci followed by Megalurothrips distalis while minimum relative abundance was observed for Campoletis chloridae in 2024 and Crocothemus survilia in 2025 cropping season.Simpson index (D) during zaid 2024 and 2025 was 0.29 and 0.27 respectively.Simpson Index of Diversity (SID) during summer, 2024 and 2025 was 0.71 and 0.73, respectively. 	Comment by HP: species	Comment by HP: delete	Comment by HP: inhabiting	Comment by HP: space	Comment by HP: Coleoptera	Comment by HP: Remove duplicate	Comment by HP: space	Comment by HP: space	Comment by HP: space
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Table 1: Qualitative diversity of insect pests and natural enemies in the mungbean agro ecosystem during zaid 2024 and 2025
	Sr. No.
	Common Name
	Scintific Name	Comment by HP: Scientific
	Order &Family
	Occurrence
	Status
	Crop Stage
	Nature

	
	
	
	
	2024
	2025
	2024
	2025
	
	

	1
	White fly
	Bemisia tabaci
	Hemiptera:
Aleurodidae
	Regular
	Regular
	Major
	Major
	Vegetative & reproductive
	Pest

	2
	Jassid
	Empoasca kerri
	Hemiptera:
Cicadellidae

	Regular
	Regular
	Major
	Major
	Vegetative & reproductive
	Pest

	3
	Thrips
	Megalurothrips distalis
	Thysnoptera:
Thripidae
	Regular
	Regular
	Major
	Major
	Vegetative & reproductive
	Pest

	4
	Green plant bug
	Nezara viridula
	Hemiptera:
Pentatomidae
	Regular
	Occasional
	Minor
	Minor
	Vegetative & reproductive
	Pest

	5
	Pod borer
	Helicoverpa armigera
	Lepidoptera:
Noctuidae
	Regular
	Regular
	Major
	Major
	Flowering& Pod stage
	Pest

	6
	Spotted pod borer
	Maruca vitrata
	Lepidoptera:
Pyralidae
	Regular
	Regular
	Major
	Major
	Floral buds&
Pod stage
	Pest

	7
	Blue butterfly
	Lampides boeiticus
	Lepidoptera:
Lycaenidae
	Occasional
	Occasional
	Minor
	Minor
	Floral buds&
Pod stage
	Pest

	8
	Yellow wasp
	Vespa orientalis
	Hymenoptera
Vespidae
	Occasional
	Occasional
	Minor
	Minor
	Flowering stage
	Predator

	9
	Praying mantids
	Mantis religiosa
	Dictyoptera
Mantidae
	Occasional
	Occasional
	Minor
	Minor
	Floral buds&
Pod stage
	Predator

	10
	Dragon fly
	Crocothemus survilia
	Odonata
Libellulidae
	Occasional
	Occasional
	Minor
	Minor
	Vegetative & reproductive
	Predator

	11
	Ichneumonid wasp
	Campoiletis chloridae
	Hymenoptera
Ichneumonidae
	Occasional
	Occasional
	Minor
	Minor
	Flowering Stage
	parasitoid

	12
	Coccinella septumpunctata	Comment by HP: lady bird beetle
	Coccinella septumpunctata
	Coleoptera
Coccinellidae
	Occasional
	Occasional
	Minor
	Minor
	Vegetative & reproductive
	Predator














Insect pests on mung bean can be classified into: (i) 
stem feeders, (ii) foliage feeders, and (iii) pod feede



Table 2: Relative abundance and Diversity index of insect pests and their natural enemies during summer, 2024 and 2025
Table:2 Relative abundance and diversity index of pests and their natural enemies during zaid , 2024 and 2025  
	S. No.
	Insect- pests and natural enemies
	2024
	2025

	
	
	No. of insects –pests and natural enemies
	Relative abundance
            (%)
	No. of insects–pests and natural enemies
	Relative abundance
            (%)

	1
	Bemisia tabaci
	420
	47.9
	452
	46.6

	2
	Empoasca kerri
	85
	9.7
	110
	11.35

	3
	Megalurothrips distalis
	190
	21.6
	175
	18

	4
	Nezara viridula
	45
	5.13
	68
	7.01

	5
	Helicoverpa armigera
	28
	3.19
	36
	3.71

	6
	Maruca vitrata
	20
	2.28
	18
	1.85

	7
	Lampides boeiticus
	25
	2.85
	38
	3.92

	8
	Vespa orientalis
	16
	1.82
	26
	2.68

	9
	Mantis religiosa
	8
	0.91
	17
	1.75

	10
	Crocothemus survilia
	10
	1.14
	7
	0.72

	11
	Campoiletis chloridae	Comment by HP: chlorideae
	5
	0.57
	8
	0.82

	12
	Coccinella septumpunctata
	25
	2.85
	14
	1.4

	
	Simpsons Index (D)
	0.29
	
	
	0.27

	
	SID
	0.71
	
	
	0.73














  Fig.-1 Relative abundance of insect pests and their natural enemies during zaid, 2024














       Fig.-2 Relative abundance of insect pests and their natural enemies during zaid, 2025


Insect pests on mung bean can be classified into: (i) 
stem feeders, (ii) foliage feeders, and (iii) pod feeders 
(Tengkano 1986). At the seedling stage, agromyzid 
beanflies  Ophiomyia phaseoli (Tryon), are the most 
common pest. Ophiomyia phaseoli larvae feed on the 
cortex within the stem and pupate in the cortex. Sometimes 
pupae can be seen under the membranous epidermis. The 
foliage feeders, especially defoliators that belong to 
Lep













idoptera and Coleoptera, include: the leaf-folder, 
47.9%
9.7%
21.6%
5.13%
3.19%
2.28%
2.85
1.82
0.91%
1.14
0.57%
2.85%
Bemisia tabaci	Empoasca kerri	Megalurothrips distalis	Nezara viridula	Helicoverpa armigera	Maruca vitrata	Lampides boeiticus	Vespa orientalis	Mantis religiosa	Crocothemus survilia	Campoiletis chloridae	Coccinella septumpunctata	0.47900000000000031	9.7000000000000045E-2	0.21600000000000041	5.1299999999999998E-2	3.1900000000000012E-2	2.2800000000000178E-2	2.8500000000000001E-2	1.8200000000000098E-2	9.1000000000000247E-3	1.1400000000000094E-2	5.7000000000000323E-3	2.8500000000000001E-2	46.6%
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