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Abstract
	A field trial was conducted on the succession of major arthropods of green gram during kharif season 2022 at the experimental field of the IFS unit JNKVV Jabalpur (M.P.). Total A total 18 species of arthropods were recorded in the field, in of which 11 are insect pests and 7 are natural enemies. Activity of whitefly, dragonfly and damselfly were was observed from 7 to 70 days old crop) , while jassid, winged bush cricket, green sting bug, spined legume bug, rove beetle and black garden ant were observed from 11,19, 30, 39, 21 and 41 to 70 days old crop. Ladybird beetle and spider were observed from 13 to 70 days old crop. Tobacco caterpillar, white spotted beetle, bean bug, red pumpkin beetle, and aphid were recorded from 14, 17, 38, 40, and 46 days17-, 38-, 40-, and 46-days old crop to 59, 31, 50, 52 and 59 days31-, 50-, 52- and 59-days old crop while jewel bug observed only 46 days old crop.
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INTRODUCTION
Mung bean, [Vigna radiata (L.)] Wilczek (Family: Leguminosae, Subfamily: Papilionaceae). It is third important pulse crop of India grown in nearly 16% of the total pulse area of the country (Anonymous, 2021). It is used as fresh green pods, dry seeds as vegetables due to the presence of protein, vitamin vitamins and mineral minerals (Das et al., 2014). Mung bean is commonly known as poor man’s meat for vegetarians is one of the most important Kharif pulse crop grown in the arid and semi-arid region regions of India. India is the world largest mung bean producer covering 65% of world’s acreage and 54% global production, (Jayappa et al., 2017).  According to Vavilov (1926), mung bean is native to India and Central Asia. In India, it is grown in about 4.5 million hectares with total production of 2.5 million tons with a productivity of 584 kg/ha (Anonymous, 2021). In Madhya Pradesh mung bean area is 4.18 lakh hectare with the production of 3.46 lakh tons and the productivity is 828 kg/ha (Anonymous, 2022). In Jabalpur mung bean area is 428 ha with the production of 241 metric tons, and the productivity is 563 kg/ha (Anonymous, 2021). Insect pests that attack mung bean can be classified based on their appearance in the field, which is related to mung bean plant phenology. They come in the form of sap feeders, foliage feeders, pod feeders, and storage pests. Mung bean is attacked by a variety of insect pests including jassid (Empoasca kerri), thrips (Caliothrips indicus), whitefly (Bemisia tabaci), semilooper (Plusia orichalcea), cutworm (Agrotis ipsilon), galerucid beetle (Madurasia obscurella), tortricid moth (Cydia ptychora), pod borer (Maruca testulalis), pod borer (Helicoverpa armigera), stem fly (Ophiomyia phaseoli), green bug (Nezara viridula) (Nitharwal and Kumawat, 2013; Maneesha et al., 2025a,b), out of which the most significant  are sucking pests  (jassid and whitefly) (Islam et al., 2008).
MATERIAL AND METHODS
The Investigations on succession of major arthropods on green gram [Vigna radiata (L.)] was carried out at IFS unit JNKVV Jabalpur (Madhya Pradesh) during kharif season 2022. Green gram variety Shikha was shown on 19 August 2022 and row to row and plant to plant distance was 30 and 10 respectively followed the standard package and practices of the crop but kept the crop unprotected. Observations of arthropods appearing on green gram crop were recorded on 25 randomly selected plants twice in a standard week beginning with the first week of germination and continuing until the crop matures. Sequence of the arthropod’s appearance were also recorded. Recordings of data were included visual observation from morning. Insect were collected by using hand net. The collected insects were preserved in the insect box and vials having 70% alcohol for identification. The arthropods were graded as major and minor on the basis of their population density extent of damage from germination to maturity and the reduction of yield. 	Comment by Jatin Singh: Refrence for the methodology
RESULTS AND DISCUSSION
Total 18 insect species associated with various stages of green gram at Jabalpur, Madhya Pradesh during 2022-23. Among them 11 species were insect pests viz., whitefly (Bemisia tabaci), white spotted leaf beetle (Monolepta signata), jassid (Empoasca kerri), winged bush cricket (Triogonidium cicindeloides), spined legume bug (Cletus bipunctatus), bean bug (Riptortus pedestris), red pumpkin beetle (Aulacophora foveicolis), green sting bug (Nezara viridula), jewel bug (Scutiphora pedicellata), aphid (Aphis craccivora), and 7 species of natural enemies viz. rove beetle (Paederus fuscipes), zigzag ladybird beetle (Cheilomenes sexmaculata), transverse ladybird beetle (Coccinella transversalis), lynx spider (Oxyopes birmanicus), slender skimmer dragonfly (Orthetrum sabrina), Coromandel marsh dart damselfly (Ceriagrion coromandelianum), and black garden ant (Lasius niger). Among the 11 pest’s whitefly and jassid were observed as a major pest of green gram and remaining as a minor pest. 
Table 1 : Insect pests with scientific names and their natural enemies with classification.
	Common name
	Scientific name
	Order
	Family

	Insect 

	Whitefly
	Bemisia tabaci (Gennadius)
	Hemiptera
	Aleyrodidae

	Jassid
	Empoasca kerri (Singh-Pruthi)
	Hemiptera
	Cicadellidae

	Tobacco caterpillar
	Spodoptera litura (Fabricius)
	Lepidoptera
	Noctuidea

	White spotted leaf beetle
	Monolepta signata (Olivier)
	Coleoptera
	Chrysomelidae

	Winged bush cricket
	Triogonidium cicindeloides (Saussure)
	Orthoptera
	Trigonidiidae

	Green sting bug
	Nezara viridula (Linnaeus)
	Hemiptera
	Pentatomidae

	Bean bug
	Riptortus pedestris (Fabricius)
	Hemiptera
	Alydidae

	Spined legume Bug
	Cletus bipuctatus (Herrich-Schaffer)
	Hemiptera
	Coreidae

	Red Pumpkin beetle
	Aulacofora phoveicolis (Lucas)
	Coleoptera
	Chrysomelidae

	Jewel bug
	Scutiphora pedicellate (Leach)
	Hemiptera
	Scutelleridae

	Aphid
	Aphis craccivora (Koch)
	Hemiptera
	Aphididae

	Natural enemies

	Slender skimmer dragonfly
	Orthetrum sabrina (Drury)
	Odonata
	Libellulidae

	Coromandel marsh dart damselfly
	Ceriagrion coromandelianum (Fabricius)
	Odonata
	Coenagrionidae

	Zigzag ladybird beetle
	Cheilomenes sexmaculata (Fabricius)
	Coleoptera
	Coccinellidae

	Transverse ladybird beetle
	Coccinella transversalios (Fabricius)
	Coleoptera
	Coccinellidae

	Lynx spider
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae

	Rove beetle
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae

	Black garden ant
	Lasius niger (Linnaeus)
	Hymenoptera
	Formicidae


[image: ]
Fig 1 : Incidence of insect pests and natural enemies across crop stages up to 70 days.


Succession of arthropods in green gram 2022-23
VS: Vegetative stage; RS: Reproductive stage; MS: Maturity stage; ( ): Duration of pest on the crop in days
Whitefly, Bemisia tabaci (Hemiptera: Aleyrodidae):
Bemisia tabaci was first recorded from vegetative stage i.e. 34th SMW (7 days old crop). This pest was persisted up to maturity stage i.e. 43rd SMW (70 days old crop) and stayed on the crop for 63 days. It was among the major hemipteran pest causing damage throughout the cropping season. Related findings have been reported by Duraimurugan and Tyagi (2014) and Kumar et al. (2016). They reported that, Bemesia tabaci is an important and major sucking pest of green gram was present throughout the growing period of the crop.
Jassid, Empoasca kerri (Hemiptera: Cicadellidae):
	Occurrence of Empoasca kerri was first observed from vegetative stage i.e. 35th SMW (11 days old crop) and persisted up to maturity stage at 43rd SMW (70 days old crop). Empoasca kerri was stayed on the crop for 59 days. It was the serious hemipteran pest causing damage throughout the cropping season. Similarly, Singh and Singh (1977), Yadav and Patel (2015), Yadav et al. (2015), Sujatha and Bharpoda (2017) and Yadav et al. (2020) have been reported that, Empoasca kerri is an important major sucking pest of green gram and black gram was present throughout the growing period of the crop.
Tobacco caterpillar, Spodoptera litura (Lepidoptera: Noctuidae):
	Incidence of Spodoptera litura was recorded from vegetative stage i.e. during 35th SMW (14 days onld crop) at and present till maturity stage i.e. 42nd SMW (59 days old crop). Spodoptera litura was stayed on the crop for 45 days. The findings are in accordance with Duraimurugan and Tyagi (2014) and Yadav et al. (2020), who reported this pest as a minor pest of green gram and black gram.
White spotted leaf beetle, Monolepta signata (Coleoptera: Chrysomelidae):
	Activity of Monolepta signata was recorded from vegetative stage at 36th SMW (17 days old crop) and persisted up to reproductive stage i.e. during 38th SMW (31 days old crop). The Monolepta signata was active on the crop for 14 days. The present findings are similar to the results of Kumar et al. (2020), they also reported white spotted leaf beetle observed at vegetative stage of black gram.
Winged bush cricket, Triogonidium cicindeloides (Orthoptera: Trigonidae):
Occurrence of Triogonidium cicindeloides was first observed from vegetative stage i.e. during 36th SMW (19 days old crop) and continued up to maturity stage at 43rd SMW (70 days old crop). Stayed on the crop for 51 days. 
Green sting bug, Nezara viridula (Hemiptera: Pentatomidae):
[bookmark: _Hlk141135337][bookmark: _Hlk141219789]	Activity of Nezara viridula was initially observed from reproductive stage i.e. 38th SMW (30 days old crop) and persisted up to maturity stage i.e. 43rd SMW (70 days old crop). This bug was stayed on the crop for 40 days. Similar results have been reported by Singh and Singh (1977) and Duraimurugan and Tyagi (2014). They reported, green sting bug as a minor pest of green gram.
[bookmark: _Hlk141135384]Bean bug, Riptortus pedestris (Hemiptera: Alydidae): 
	Occurrence of Riptortus pedestris was first observed from reproductive stage 39th SMW (38 days old crop) up to 40th SMW (50 days old crop) that was also reproductive stage and stayed on the crop for 12 days. The present findings are similar to the results of Yadav and Patel (2015) and Sain et al. (2020), who reported this pest as a minor pest of black gram. They also reported that availability of bean bug was mainly in reproductive stage.
Spined legume bug, Cletus bipunctatus (Hemiptera: Coreidae)
[bookmark: _Hlk141135429]	Cletus bipunctatus was initially observed from reproductive stage i.e. during 39th SMW (39 days old crop) and persisted up to maturity stage at 43rd SMW (70 days old crop). It was stayed on the crop for 31 days.
Red pumpkin beetle, Aulacophora foveicollis (Coleoptera: Chrysomelidae):
[bookmark: _Hlk141135462]	Incidence of Aulacophora foveicollis was first noticed from reproductive stage i.e. during 39th SMW (40 days old crop) and persisted up to maturity stage at 41st SMW (52 days old crop). It was stayed on the crop for 12 days. Similar findings have been reported by Duraimurugan and Tyagi (2014), they reported it as an erratic pest of green gram.
Jewel bug, Scutiphora pedicellata (Hemiptera: Scutelleridae):
[bookmark: _Hlk141135510]	Scutiphora pedicellata was first noticed from reproductive stage i.e. during 40th SMW (46 days old crop). The bug was active on the crop only for 1 day. It sucks the sap from the plant.
Aphid, Aphis craccivora (Hemiptera: Aphididae):
[bookmark: _Hlk141135533]	Occurence of Aphis craccivora was first noticed from reproductive stage at 40th SMW (46 days old crop) and persisted up to maturity stage i.e. during 42nd SMW (59 days old crop). It was stayed on the crop for 13. Nymph and adults suck the plant sap. The results are similar to the findings of Bishwas and Banarjee (2019), Sain et al. (2020) and Yadav et al. (2020), who reported aphid as a minor pest of green gram and black gram.
Slender skimmer dragonfly, Orthetrum sabrina (Odonata: Libellulidae):
	Orthetrum sabrina activity was first noticed from vegetative stage i.e. during 34th SMW (7th days old crop) and persisted until maturity stage during 43rd SMW (70 days old crop). Orthetrum sabrina was active on the crop for 63 days. These natural enemies were observed to feed on soft bodied insects. The results are generally coincided with the findings of Moses et al. (2019), who observed that dragonflies were abundant from the vegetative to mature stage of the crop. 
Coromandel marsh dart damselfly, Ceriagrion coromandelianum (Odonata: Coenagrionidae):
	Ceriagrion coromandelianum activity was first noticed from vegetative stage i.e. during 34th SMW (7th days old crop) and persisted until crop maturity i.e. 43rd SMW (70 days old crop). Active on the crop for 63 days. These natural enemies were observed to feed on soft bodied insect. The results are generally consistent with those of Moses et al. (2019), who observed that damselfly was abundant from the vegetative to mature stage of the crop.
Ladybird beetle complex:
	Activity of ladybird beetles i.e. Transverse ladybird beetle (Coccinella transversalis) and Zigzag ladybird beetle (Cheilomenes sexmaculata)] were noticed from vegetative stage i.e. 35th SMW (13 days old crop). It was persisted up to maturity stage i.e. 43rd SMW (70 days old crop) and stayed on the crop for 57 days. Adults of these beetles were found to be natural enemy of soft bodied insects like aphid and jassid etc. The present results are similar to the findings of Yadav et al. (2015). They also reported that incidence of this natural enemy is throughout the cropping season. 
Lynx spider, Oxyopes birmanicus (Araneae: Oxyopidae):
	Occurrence of Oxyopes birmanicus was first noticed from vegetative stage i.e. 35th SMW (13 days old crop) and persisted up to maturity stage i.e. 43rd SMW (70 days old crop). It was stayed on the crop for 57 days. It was found that the Oxyopes birmanicus adults feed on the bug and soft bodied insects. The results are coincided with the findings of Kapoor and Shankar (2019), who reported abundance of spider from vegetative stage to maturity stage of the crop.
Rove beetle, Paederus fuscipes (Coleoptera: Staphylinidae):
	Paederus fuscipes was first noticed from vegetative stage i.e. during 36th SMW (21 days old crop) and persisted up to maturity stage i.e. 43rd SMW (70 days old crop). It was stayed on the crop for 49 days. It was found that the beetle was natural enemy of soft bodied insects like aphid, jassid etc. Similar findings have been reported by Jat and Rana (2018) and Kapoor and Shankar (2019), who reported that abundance of this beetle was throughout the cropping season.
Black garden ant, Lasius niger (Hymenoptera: Formicidae):
[bookmark: _Hlk141135492]	Activity of Lasius niger was first noticed from reproductive stage i.e. 39th SMW (41 days old crop) and persisted up to maturity stage at 43rd SMW (70 days old crop) and stayed on crop for 29 days. Similar findings have been reported by Novgorodova (2015). They reported that the ant feed on small invertebrates as well as sweet secretions of the aphid.   
Conclusion??
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