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Abstract 
[bookmark: _GoBack]The current research work was undertaken on the succession of arthropods on black gram [Vigna mungo (L.)]. An experiment was conducted at Adhartal farm, Integrated Farming System unit, Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur during Kharif season 2022-23. Arthropods harboured on the black gram crop 17 species constituted of 16 insects and 1 non insect were recorded, which belonged to 14 families and 6 orders. Out of 16 insects, 6 were natural enemies and 10 insect pests. The 10 species of insect pests were Bemisia tabaci, Monolepta signata, Empoasca kerri, Atractomorpha crenulata, Spodoptera litura, Spilarctia obliqua, Aulacophora foveicollis, Riptortus pedestris, Nezara viridula and Scutiphora pedicellata. Whereas 6 insect natural enemies were Coccinella septumpunctata, C. transversalis, Cheilomenes sexmaculata, Orthetrum sabrina, Ceriagrion coromandelianum and Paederus fuscipes were recorded.  This assemblage spanned across six distinct orders and was representative of fourteen diverse families. 
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[bookmark: _Hlk144470937]1. Introduction 
[bookmark: _Hlk119420376]Black gram, Vigna mungo (Linn.) Hepper; [f: Leguminaceae, sf: Papilionaceae], also known as urd bean, mash, mung bean, mashkalai and black mapte etc. It belongs to the. In India after chickpea and pigeonpea, black gram is the third most important pulse crop due to its high nutritional value and is popularly known as “poor man’s meat” and “rich man’s vegetable”. It is grown in many cropping systems, as mixed and intercrop, in addition to sole cropping, which contributes to its popularity. India is the largest producer as well as consumer of black gram. It accounts for about 13% of India’s total pulse production. The major black gram producing states in India are Madhya Pradesh, Rajasthan, Uttar Pradesh, Tamil Nadu, Andhra Pradesh and Maharashtra.  During 2021-22, Madhya Pradesh ranked 1st both in area (17.26 lakh ha) and production (8.61 lakh tonnes) with productivity of 500 kg/ha (Anonymous, 2022). The annual yield loss due to the insect pests has been estimated at about 30 per cent in black gram (Gailce et al., 2015). The low crop productivity has been attributed to many factors and among them insect pest infestation is a major limiting factor. Black gram is attacked by more than 200 insect pests, belonging to 48 families from the order of Lepidoptera, Coleoptera, Hemiptera, Hymenoptera, Diptera, Orthoptera, Thysanoptera and Isoptera and 7 mites species (Acarina) were reported to inflict severe damage at different crop growth stages in different agro climatic condition (Naik et al., 2019). Among them the sucking pest complex includes, whitefly (Bemisia tabaci Gennadius), Aphid (Aphis craccivora Koch), Jassid (Empoasca spp.) and green leaf hopper (Nephotettix spp. Stal), while Grasshopper (Atractomorpha  spp. Saussure), Leaf webber (Grapholita critica Meyr), Grey weevil (Myllocerus spp. Marshall), Tobacco caterpillar (Spodoptera litura Fabricius), Bihar hairy caterpillar (Spilosoma obliqua Walker), Leaf miner (Chromatomyia horticola Goureau) and Epilachna beetle (Epilachna spp.) as foliage feeders (Kundu et al., 2021). Therefore, keeping in mind the above facts, the current research work was undertaken on the succession of arthropods on black gram [Vigna mungo (L.)].
2. Material and Method 
The black gram was sown on 25th August 2022 with T9 variety, spacing was row to row 30 cm and plant to plant 10cm. Observations of various arthropods were recorded twice in a SMW on randomly selected 25 plants, which were initiated immediately after germination and were continued till crop maturity (Garg and Patel, 2018). Jassids (nymph and adult) population were recorded on two leaves each from upper, middle and lower canopy of the plant (Kundu et al, 2021).  Adult whitefly per plant was counted with the help of cage (Marabi et al, 2017). Population of beetles and spiders were counted on per plant basis. Count of adult dragonflies and damselflies were made by sweeping method with the help of hand net (Moses et al, 2019). 
3. Result and Discussion 
3.1 Whitefly, Bemisia tabaci 
	First appearance of whitefly was observed when the crop age was  about 4 days i.e. early vegetative stage and remained available upto the 4th week of November i.e. maturity stage of the crop. It was one of the major hemipteran pests available throughout the cropping season and caused damage. It confirms the findings of Meena (2021) as they also reported that whitefly was the most prevalent pest on black gram and was available on the crop from the vegetative to the pod formation stage as well as Yadav et al., (2020) reported whitefly as minor pest of black gram. This variation might be attributed to the variation in location and agro climate zones, timing of planting and variety. 
3.2 White spotted leaf beetle, Monolepta signata 
	First appearance of white spotted leaf beetle was observed when the crop age was about 4 days i.e. early vegetative stage and remained available upto the 1st week of September i.e. vegetative stage of the crop. There is no information available in the literature related to the incidence of white spotted beetle on black gram. 
3.3 Jassid, Empoasca kerri 
	First appearance of jassid was observed when the crop age was about 4 days i.e.  early vegetative stage and remained available upto the 4th  week of November i.e. maturity stage of the crop. Besides whitefly, this is also another major hemipteran pest available throughout the cropping season and caused damage. The present findings confirm the findings of Radhika et al., (2018) and Yadav et al., (2020) as they also reported that jassids appeared at the seedling stage and its population increased with crop growth and was available throughout vegetative, reproductive and maturity stage of the crop. They further emphasized that the reproductive stage was the most vulnerable stage than the vegetative and maturing stages. 
3.4 Green stink bug Nezara viridula  
	First appearance of green stink bug was observed when the crop age was about 20 days  i.e. vegetative stage and remained available upto the 4th week of November   i.e. maturity stage of the crop , but identified as a minor pest. The present findings are in accordance with Chandra et al. (2010) and Yadav and Patel (2015) as they also claimed N. viridula as a common and minor pest on black gram.  
3.5 Tobacco caterpillar Spodoptera litura 
	First appearance of tobacco caterpillar was observed when the crop age was about 20 days i.e. vegetative stage and remained available up to the 4th week of October i.e. reproductive stage of the crop and was recognized as a minor pest. The present findings corroborate the findings of Yadav et al., (2020) as they also claimed it to be minor pest on black gram. The present findings deviate from the findings of Kurly and Singh (2021) as they reported it as a major pest on black gram. This variation might be attributed to the variation in location and agro climate zone, timing of planting and variety. 
3.6 Bean bug, Riptortus pedestris 
	First appearance of bean bug identified as a minor pest was observed when the crop age was about 24 days i.e. vegetative stage and remained available upto the 4th week of November i.e. maturity stage of the crop . Similar findings have been documented by Yadav and Patel (2015) as they also reported it to be a minor pest on black gram. 
3.7 Red pumpkin beetle, Aulacophora foveicollis  
	First appearance of red pumpkin beetle was observed when the crop age was about 24 days i.e. vegetative stage and remained available upto the 4th week of October i.e. reproductive stage of the crop. However no information is available in the literature on red pumpkin beetle on black gram. 
3.8 Vegetable grasshopper, Atractomorpha crenulata 
	First appearance of vegetable grasshopper identified as a minor pest, was observed when the crop age was about 52 days i.e. reproductive stage and remained available upto the 4th week  of  November  i.e. maturity stage of the crop. These results are also in congruent with Yadav et al., (2020) as they also recorded it as a minor pest. 
3.9 Jewel bug, Scutiphora pedicellata 
	First appearance of jewel bug recognized as a minor pest , was observed when the crop age was about 60 days i.e. reproductive stage and remained available upto the 3rd week of October i.e. reproductive stage of the crop. No reports are available in the literature on the jewel bug on black gram. 
3.10 Bihar hairy caterpillar, Spilarctia obliqua  
	First appearance of Bihar hairy caterpillar was observed when the crop age was about 68 days i.e. reproductive stage and remained available upto the 4th week of  November i.e. maturity stage of the crop and was identified as a minor pest. The present findings contradicts the findings of Yadav et al., (2020) and Kurly and Singh (2021) as they reported it to be a major pest on black gram.  
3.11 Ladybird beetle complex
	First appearance of lady bird beetle complex which included seven spotted ladybird beetle, transverse ladybird beetle and zigzag ladybird beetle were observed when the crop age was about 4 days i.e. vegetative stage and remained available upto the 4th week of  November i.e. maturity stage of the crop. Larvae and adult of these beetles were found feeding on soft bodied insects like aphid, jassid etc. The present findings are in agreement with those of Jat and Rana (2018) and Kapoor and Shankar (2019) as they also claimed that Coccinella septempunctata (L) and Cheilomenes sexmaculata (Fab.) were found feeding on aphids. 
3.12 Lynx Spider Oxyopes birmanicus  
	First appearance of lynx spiders were observed when the crop age was about 4 days i.e. vegetative stage and remained available upto the 4th week of November i.e. maturity stage of the crop. Spiders and spider lings were found feeding on soft bodied insects like aphid, jassid etc. The present observation is more akin to Jat and Rana (2018) as they also documented abundance of spider from vegetative to maturity stage of the crop as a natural enemy. 
3.13 Dragonfly Orthetrum sabrina D. Odonata Libellulidae 
	First appearance of predator dragonfly was observed when the crop age was about 4 days i.e. vegetative stage and remained available upto the 4th week of November i.e. maturity stage of the crop. There is also dearth of reports on dragonfly. 
3.14 Damselfly, Ceriagrion coromandelianum 
	First appearance of predator damselfly was observed when the crop age was about 4 days i.e. vegetative stage and remained available upto the 4th week of November i.e. maturity stage of the crop. However no information is available in the literature on damselfly. 
3.15 Rove beetle, Paederus fuscipes 
	First appearance of predator rove beetle was observed when the crop age was about 8 days i.e. vegetative stage and remained available upto the 3rd week of November i.e. maturity stage of the crop. It confirms the findings of Jat and Rana (2018) as they also observed rove beetle feeding on aphids in black gram. In the present study incidence of Maruca, stem fly, thrip, red cotton bug, gram pod borer, blue butterfly, aphid, semilooper and blister beetle was not observed on the crop. Similar findings have been documented by Radhika et al., (2018). On the contrary , several workers viz., Kapoor and Shankar (2019) , Yadav et al., (2020) and Kurly and Singh (2021) reported them to be major pests of black gram. In the present study natural enemies of insect pests viz., syrphid flies, reduviid predatory bug and wasp were not observed on the crop, while Jat and Rana (2018) reported them to be available on the crop.   









Table 1:  Succession of arthropods on black gram at Jabalpur during 2022-23 
	Dates of Obs.
	SW
	Arthropods
	Crop growth stage
	Crop age
(DAS)

	
	
	Name
	Order
	Family
	
	

	
	
	Common
	Scientific
	
	
	
	

	28-08-2022
	34
	White spotted leaf beetle
	Monolepta signata  (Olivier)
	Coleoptera
	Chrysomelidae
	VS
	4

	
	
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	VS
	

	
	
	Jassid
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	VS
	

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	VS
	

	
	
	Seven spotted lady bird beetle *
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	VS
	

	
	
	Transverse Ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	VS
	

	
	
	Zigzag ladybird beetle *
	Cheilomenes sexmaculata (Fab.)
	Coleoptera
	Coccinellidae
	VS
	

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	VS
	

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	VS
	

	01-09-2022
to
04-09-2022
	35
	White spotted leaf beetle
	Monolepta signata(Olivier)
	Coleoptera
	Chrysomelidae
	VS
	8

	
	
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	VS
	

	
	
	Transverse Ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	VS
	

	
	
	Rove beetle *
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	VS
	

	08-09-2022
to
11-09-2022
	36
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	VS
	16

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	VS
	

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	VS
	20

	
	
	Tobacco caterpillar
	Spodoptera litura Fab.
	Lepidoptera
	Noctuidae
	VS
	

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	VS
	16

	
	
	Rove beetle *
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	VS
	16-20

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	VS
	

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	VS
	

	15-09-2022
to
18-09-2022

	37
	Red Pumpkin beetle
	Aulacophora foveicollis(Lucas)
	Coleoptera
	Chrysomelidae
	VS
	24

	
	
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	VS/RS
	24-28

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	VS
	24

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	VS /RS
	24-28

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	28

	
	
	Tobacco caterpillar
	Spodoptera litura Fab.
	Lepidoptera
	Noctuidae
	RS
	

	
	
	Lynx spider*
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	VS/RS
	
24-28

	
	
	Transverse Ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	VS/RS
	

	
	
	Zigzag ladybird beetle *
	Cheilomenes sexmaculata (Fab.)
	Coleoptera
	Coccinellidae
	VS
	24

	
	
	Seven spotted lady bird beetle *
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	28

	
	
	Rove beetle *
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	VS
	24

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	28

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	

	22-09-2022
to
25-09-2022
	38
	Red Pumpkin beetle
	Aulacophora foveicollis (Lucas)
	Coleoptera
	Chrysomelidae
	RS
	36

	
	
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	32-36

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	36

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	
32-36

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	

	
	
	Tobacco caterpillar
	Spodoptera litura Fab.
	Lepidoptera
	Noctuidae
	RS
	

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	RS
	

	
	
	Zigzag ladybird beetle *
	Cheilomenes sexmaculata (Fab.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Rove beetle *
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	

	29-09-2022
to
02-10-2022
	39
	Red Pumpkin beetle
	Aulacophora foveicollis (Lucas)
	Coleoptera
	Chrysomelidae
	RS
	44

	
	
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	40-44

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	40

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	

	
	
	Tobacco caterpillar
	Spodoptera litura (Fab.)
	Lepidoptera
	Noctuidae
	RS
	44

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	RS
	40

	
	
	Zigzag ladybird beetle *
	Cheilomenes sexmaculata (Fab.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
	40-44

	
	
	Seven spotted lady bird beetle *
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	44

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	
40

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	

	06-10-2022
to
09-10-2022
	40
	Red Pumpkin beetle
	Aulacophora foveicollis (Lucas)
	Coleoptera
	Chrysomelidae
	RS
	48-52

	
	
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Chrysomelidae
	RS
	

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	

	
	
	Tobacco caterpillar
	Spodoptera litura Fab.
	Lepidoptera
	Noctuidae
	RS
	52

	
	
	Vegetable grasshopper
	Atractomorpha crenulata (Fab.)
	Orthoptera
	Pyrgomorphidae
	RS
	

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	RS
	

	
	
	Seven spotted lady bird beetle*
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	48-52

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	

	13-10-2022
to
16-10-2022
	41
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	56-60

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	56

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	56-60

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	60

	
	
	Jewel bug
	Scutiphora pedicellata (Leach)
	Hemiptera
	Scutelleridae
	RS
	

	
	
	Tobacco caterpillar
	Spodoptera litura Fab.
	Lepidoptera
	Noctuidae
	RS
	56

	
	
	Seven spotted lady bird beetle *
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	
56-60

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	60

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	56-60

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	56

	20-10-2022
to
23-10-2022

	42
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	64-68

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	68

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	64-68

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	

	
	
	Jewel bug
	Scutiphora pedicellata (Leach)
	Hemiptera
	Scutelleridae
	RS
	64

	
	
	Bihar Hairy caterpillar
	Spilarctia obliqua (Walker)
	Lepidoptera
	Arctiidae
	RS
	68

	
	
	Tobacco caterpillar
	Spodoptera litura Fab.
	Lepidoptera
	Noctuidae
	RS
	64-68

	
	
	Lynx spider *
	Oxyopes salticus (Thorell)
	Araneae
	Oxyopidae
	RS
	68

	
	
	Zigzag ladybird beetle*
	Cheilomenes sexmaculatus (Fab.)
	Coleoptera
	Coccinellidae
	RS
	64-68

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
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	Seven spotted lady bird beetle*
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	68

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	64

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	64-68

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	68

	27-10-2022
to
30-10-2022
	43
	Red Pumpkin beetle
	Aulacophora foveicollis (Lucas)
	Coleoptera
	Chrysomelidae
	RS
	72

	
	
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	72-76

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	

	
	
	Bihar Hairy caterpillar
	Spilarctia obliqua (Walker)
	Lepidoptera
	Arctiidae
	RS
	72

	
	
	Tobacco caterpillar
	Spodoptera litura Fab.
	Lepidoptera
	Noctuidae
	RS
	

	
	
	Vegetable grasshopper
	Atractomorpha crenulata (Fab.)
	Orthoptera
	Pyrgomorphidae
	RS
	

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	RS
	72-76

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
	76

	
	
	Seven spotted lady bird beetle*
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	
72-76

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	72

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	72-76

	03-11-2022
to
06-11-2022

	44
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	80-84

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	84

	
	
	Bihar Hairy caterpillar
	Spilarctia obliqua (Walker)
	Lepidoptera
	Arctiidae
	RS
	80

	
	
	Vegetable grasshopper
	Atractomorpha crenulata (Fab.)
	Orthoptera
	Pyrgomorphidae
	RS
	

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	RS
	
80-84

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Seven spotted lady bird beetle*
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	84

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	

	10-11-2022
to
13-11-2022
	45
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	RS
	88-92

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	RS
	

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	RS
	

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	RS
	88

	
	
	Bihar Hairy caterpillar
	Spilarctia obliqua (Walker)
	Lepidoptera
	Arctiidae
	RS
	92

	
	
	Vegetable grasshopper
	Atractomorpha crenulata (Fab.)
	Orthoptera
	Pyrgomorphidae
	RS
	88-92

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	RS
	

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Seven spotted lady bird beetle*
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	RS
	

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	RS
	92

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	RS
	88-92

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	RS
	

	17-11-2022
to
20-11-2022
	46
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	MS
	96-100

	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	MS
	100

	
	
	Jassids
	Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	MS
	96

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	MS
	96-100

	
	
	Bihar Hairy caterpillar
	Spilarctia obliqua (Walker)
	Lepidoptera
	Arctiidae
	MS
	100

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	MS
	96

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	MS
	96-100

	
	
	Rove beetle*
	Paederus fuscipes (Curtis)
	Coleoptera
	Staphylinidae
	MS
	100

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	MS
	96

	24-11-2022
	47
	Whitefly
	Bemisia tabaci (Genn.)
	Hemiptera
	Aleyrodidae
	MS
	
104


	
	
	Bean bug
	Riptortus pedestris (Fab.)
	Hemiptera
	Alydidae
	MS
	

	
	
	Jassids
	         Empoasca kerri (Pruthi)
	Hemiptera
	Cicadellidae
	MS
	

	
	
	Green stink bug
	Nezara viridula Linn.
	Hemiptera
	Pentatomidae
	MS
	

	
	
	Bihar Hairy caterpillar
	Spilarctia obliqua (Walker)
	Lepidoptera
	Arctiidae
	MS
	

	
	
	Vegetable grasshopper
	Atractomorpha crenulata (Fab.)
	Orthoptera
	Pyrgomorphidae
	MS
	

	
	
	Lynx spider *
	Oxyopes birmanicus (Thorell)
	Araneae
	Oxyopidae
	MS
	

	
	
	Zigzag ladybird beetle*
	Cheilomenes sexmaculata (Fab.)
	Coleoptera
	Coccinellidae
	MS
	

	
	
	Transverse ladybird beetle *
	Coccinella transversalis (Fab.)
	Coleoptera
	Coccinellidae
	MS
	

	
	
	Seven spotted lady bird beetle*
	Coccinella septumpunctata (Linn.)
	Coleoptera
	Coccinellidae
	MS
	

	
	
	Damselfly*
	Ceriagrion coromandelianum (Fab.)
	Odonata
	Coenagrionidae
	MS
	

	
	
	Dragonfly*
	Orthetrum sabrina (D.)
	Odonata
	Libellulidae
	MS
	


Obs.: Observation, 
*: Predators, 
VS: Vegetative stage, 
RS: Reproductive stage, 
MS: Maturity stage,  
SW: Standard Week

[image: ]Fig. 1: Succession of arthropods on black gram at Jabalpur during 2022-23
Crop stage: VS = Vegetative stage, RS = Reproductive stage, MS = Maturity stage

Fig. 2: Order wise distribution of insect pests & natural enemies on black gram of Jabalpur during 2022-23

[bookmark: _Hlk144475491]
4. Conclusion	
Research on arthropod succession unveiled a complex interplay of approximately 17 arthropod species, encompassing 13 insect pests as well as 4 natural enemies (consisting of 3 insects and 1 spider), all intricately linked with different growth phases of the black gram crop. This assemblage spanned across six distinct orders and was representative of fourteen diverse families. 
[bookmark: _Hlk144474616]
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