


Studies on Moth diversity (Insecta: Lepidoptera) in the agricultural crop, Chickpea (Cicer arietinum L.) of Jabalpur district of Madhya Pradesh, Central India


ABSTRACT
	Moth is one of the most important insects of Class Insecta under order Lepidoptera and share with beautiful butterflies. The study of moths is important as they are significant part of the ecosystem as prey, pollinator and pests of various plant crops.  Moths diversity was conducted at agricultural field on the chickpea crops of Jabalpur region of Madhya Pradesh, Central India from month of June 2024 to May 2025. The main aim of study to acquire the detail information of moth diversity found in agricultural filed of Jawaharlal Nehru Krishi Vishvavidlylala (JNKVV). During the study period, a total 178 specimen’s moths were observed and collected by using mercury light traps (160 W). 
The study revealed that 68 species of moth belonging to 48 genera, 10 families under 7 superfamily were recorded throughout the study period. Based on number of superfamilies Noctuoidea was dominant with 38 species followed Pyraloidea with 16 species, Bombycoidea 6 species, Geometroidea 4 species and Euteliidae, Hyblaeoidea, Lasiocampoidea and Thyridoidea with one species each. The highest species was represented by family Erebidae (23 species), Crambidae (14 species), followed by families Noctuidae (13 species), Sphingidae (6 species,), Geometridae (5 species) and families Euteliidae, Hyblaeidae, Lasiocampidae Nolidiae and Thyradidae represented by one species each.  This study thereby offers baseline data for future studies on moth fauna associated with other agricultural crops.



Keywords: Lepidoptera; Moth; Diversity; Light trap; Chickpea; Jabalpur; Madhya Pradesh.
1. INTRODUCTION
Chickpea (Cicer arietinum L.) is the very important pulse crops grown in 10.2 million hectares with an average production of 7.9 million tonns and an average productivity of 995 kg ha-1, of which about 80% is grown in India FAO (2016). It is also known as gram or Bengal gram and is sometimes known as chana. Chickpea is an important pulse crop grown worldwide. Looking into the significance of chickpea, as it finds a pride place among pulses across the world and India.
The chickpea is a legume of the family Fabaceae. A high protein seed, it is among the oldest cultivated legumes with 7,500-year-old crop remains found in the Middle East (Bell, 2014). 
Chickpea is the crop of family leguminosae and subfamily papilionaceae. It is a self-pollinated crop rich in proteins, carbohydrates and fats and forms a very essential component of the diet of Indian people as most of the Indian’s are vegetarian (Katerji et al., 2001). Humans utilize chickpea as fresh immature seed, whole seed, daal or flour. Since chickpea is a very important protein rich diet for vegetarian people, it is called as poor man’s meat. Additionally, it is abundant in fibre and minerals and it’s lipid fraction is rich in unsaturated fatty acids (Williams and Singh, 1987). Chickpea is rich in vitamins (particularly vitamin B) and also helps in increasing soil fertility by fixing atmospheric nitrogen (Kailas and Chaudhary, 2021). Chickpea finds a pride place among the pulses grown in our country. India is the single largest producer of chickpea within the world (Mallikarjuna et al., 2017; Gaur et al., 2019). In India, chickpea occupying part of 8,927,600 hectares with 41,827,500 tones production and also the typical yield is 935.34 kg/hectare (FAOSTAT, 2019).
Several insect pests including moths are severe damage to chickpea during the different stages of growth. They are different orders of insects, such as Hemiptera, Coleoptera, Lepidoptera, Isopteran and others. Among the insect order Lepidoptera is one of the most important and second most after coleopteran (Sidhu, 2023). 
The order Lepidoptera is insects that include suborder Glossata (moths and butterflies) that are one of the main and largest groups phytophagous of insects (Scoble 1992). More than 162,000 described species is the largest among the insect orders (Van Nieukerken et al., 2011; Singh, 2024a) and they also have a major impact as a pest of forest and agroecosystem (Beeson, 1941, Dhaliwal et al., 2010 Swafvankananchery, et al. 2020).
Moths are nocturnal, holometabolous, phytophagous insects that provide important ecosystem services like pollination of crepuscular and night flowering plants (Kendrick, 2002; Lees and Zilli, 2019; Singh et al., 2022), as well as serving as prey in the food chain (MacGregor et al., 2015, Wagner et al., 2021; Paunikar, et al., 2021; 2023). Moths have a wide range of species and can adapt to almost any climatic situation, making them one of the most successful animals on the planet (Kitching, et al., 2000; Kendrick, 2002; Sekhon, 2015). More than 90% of all lepidopterans on the planet are members of this polyphyletic insect group, and a considerable number of moth species, mainly from tropical locations, are still waiting to be discovered and named (Heppner, 2008; Singh, et al., 2024; Paunikar and Nair, 2025ab). 
India also exhibits a very rich assemblage with over 12,000 species of moths (Chandra and Nema, 2007; Singh, et al., 2024a). In Madhya Pradesh and Chhattisgarh includes 313 species/subspecies of moths belonging to 221 genera and 25 families (Chandra and Nema, 2007).
The larvae of this lepidopteran feeding on various forestry, agricultural and horticultural crops in and around the world including in India cause serious damage (Beeson, 1941, Browne, 1968, Nair, 2007; Sharma et al., 2008; Dhaliwal et al., 2010; Paunikar et al., 2021 and 2023).
The present research is an effort to evaluate the present moth biodiversity on the chickpea ecosystems of Jabalpur district of Madhya Pradesh.
2. MATERIALS AND METHODS
The present investigation was carried out at experimental field of Jawaharlal Nehru Krishi VishvaVidayala (JNKVV), Jabalpur, Madhya Pradesh. The crop was examined in field during kharif season 2024-25. Insect pests including Moths were observed on chickpea plants by plant inspection method (PIM) (Subharani and Singh 2004). In addition to this light trap were also installed in the field for trapping of moth and other insects. 
The collected individuals were killed with benzene or ethyl acetate vapours in the killing bottles, transferred into butter paper envelops and were brought to the laboratory, where these were properly stretched in the small adjustable wooden stretching boards or thermocol sheets after pinning through the mid of mesothorax. Before stretching, the specimens were relaxed on blotting paper placed over water-soaked cotton sterilized with phenol in an airtight Petri dish and left for 4-6 hours. The stretched specimens were then oven dried for 72 hours at 60oC and preserved in the insect storage boxes, fumigated with naphthalene balls. 
[bookmark: _Hlk220788287]The sorting of collected adult moths was done on the basis of external morphological characters like scales on frons and vertex, presence of chaetosema, labial palpi, maxillary palpi, antennae, proboscis, wing venation, maculation and coastal fold, colour and markings of thorax, abdominal characters, position and number of tibial spurs etc. All the specimens after sorting were identified with the help of relevant literature. The specimens were then identified up to species level with available literature, Hampson (1891-1896), Bell and Scott (1937), Barlow (1982), Kirti and Singh (2015, 2016), Singh et al., 2019; Shubhalaxmi (2018), Singh et al. (2024b). Some specimens were also compared with the reference collection housed at Zoological Survey of India, Central Zone Regional Centre Jabalpur 

RESULTS AND DISCUSSION

The study revealed that 68 species of moth belonging to 48 genera 10 families under 7 superfamily were recorded throughout the study period. Based on number of superfamilies Noctuoidea was dominant with 38 species and 24 genera followed Pyraloidea with 16 species and 14 genera, Bombycoidea 6 species, 4 genera, Geometroidea 4 species, 3 genera, Hyblaeoidea, Lasiocampoidea and Thyridoidea with one genus and one species each.
The highest species was represented by family Erebidae (23 species, 42 genera) Crambidae (16 genera, 14 species), followed by families Noctuidae (13 species, 10 genera), Sphingidae (6 species, 4 genera), Geometridae (5 species, 3 genera) and families Euteliidae, Hyblaeidae, Lasiocampidae, Nolidiae and Thyrididae represented by one species and one genus each (Table-1 & 2, Fig- &2).
[bookmark: _Hlk221313311]Several reports are available the moth species caused serious damage to forest trees species, agricultural, horticulture and vegetables crops in India (Butani & Jotwani, 1984; Sharma et al., 2008; Paunikar et al., 2021). More than a quarter of the diversity known from the Lepidoptera order is being represented by the Superfamily Noctuoidea (Sivasankaran et. al., 2017). The superfamily comprises a large clade of economically important agricultural species known as “pest clade” causing a serious infestation in crops. The larvae of many noctuoids are pests, typically associated with higher vascular plants, and collectively have a massive commercial impact annually (Kitching 1984; Sekhon, 2015), and adults of many noctuoid genera damage fruit crops by piercing the skins of fruits to suck juice (Banziger 1982; Swafvankananchery, et al., 2020).
The family Erebidae is considered to be among the largest families of months by species count and contain large number of macromoths. The family contains litter moths; tiger, lichen, and wasp moths; tussock moths; fruit-piercing moth. Swafvan & Sureshan (2021) studied on the Erebids moth diversity on agro-ecosystem of Kerala.
Crambidae perhaps show the most diverse life history adaptations and behavioural characteristics. They have great economic importance as many species cause serious damage to agricultural crops such as sugarcane, maize, tomato, brinjal, cabbage, cotton, oil seed and bamboo and also in forest ecosystems. The caterpillars of most of the species feed on living plants either internally or externally as leaf rollers, leaf webbers, leaf miners, borers, root feeders, seed feeders (Shubhalaxmi, 2018). Nearly 60 insect species are known to feed on chickpea. Namdev and Singh (2021) recorded 25 species of insect pests on Chickpea.
Many studied indicated that the moths are the significant insect pests of chickpea crops and other crops in India (Atwal & Dhaliwal, 2005; Kumar & Singh, 2024). Among these, the chickpea pod borer Helicoverpa armigera is the most destructive pest of this crop (Yadava et al., 2024). The young larvae feed upon the tender portion of foliage before attacking the fruiting bodies, causing heavy losses to the crop (Choudhary et al., 2024). Sometime the crop faces failure due to severe infestation. Singh et al. (2018) recorded it as the Helicoverpa armigera a key pest of chickpea crop. Several workers have considered the chickpea pod borer as a severe pest in different parts of India (Atwal & Dhaliwal, 2005; Jeyarani et al., 2010).
There are four insect pests i.e., Helicoverpa armigera, and Agrotis ipsilon, Spodoptera litura have been recorded at different growth stages of crop. The attack of H. armigera started on the tender foliage and on developing buds and pods of chickpea while A. ipsilon, S. litura and Thysanopulsia orichalcea population was very low in field. H. armigera was considered as a major pest followed by cutworm (Kailas & Chaudhary, 2021).
The most economically significant insect pest of chickpea is the pod borer, Helicoverpa armigera and Agrotis ipsilon in various chickpea growing areas of India, yield losses in particular fields or plots in the range of 10- 85% have been documented (Qadeer & Singh, 1989; Yadava & Lal, 1997).Gram pod borer Helicaverpa armigera gram cut worm and Agrotis ipsiton were recorded in trap catches among the major pests of chick pea. Vaishampayan et al. 1995 also reported the activity of the noctuids Helicoverpa armigera and Agrotis ipsilon at Varanasi, Uttar Pradesh, India, during 1991-93 using light traps.
Singh et al. (2018), Sharma et al. (2020) and Ramveer et al. (2021) observed that chickpea pod borer Helicoverpa armigera and gram cut worm Agrotis ipsilon are major pests of chickpea in Uttar Pradesh and Madhya Pradesh (Reddy et al.,2009). The Oriental armyworm, Mythimna separata is a pest of several cereal crops in Asia and Australia between (Sharma & Davies, 1983). 
The genus Spodoptera is a widely distributed genus across Asia, Australasia and Pacific Islands. The different Spodoptera spp., are pests worldwide gaining importance due to its polyphagous nature and causing significant losses in economically important crops (Jagbir Singh Kriti et al., 2014). The family Geometridae moth are also the major pests of several forest agricultural, horticulture and plantation crops in India. The moth larvae of Hyposidra talaca also known as ‘black inch worm’, a Geometrid moth is widely distributed in the low land forests of Indo Australian tropics from north-east Himalayas to Queensland and Solomons, mostly in India, Indonesia, Malaysia, Hong Kong, Taiwan, China, Thailand, Papua New Guinea and Australia (Browne, 1968; Holloway, 1993).
Other major pest species of order Lepidoptera are Acherontia styx Family Sphingidae, Spilosoma obliqua family Erebidae Palpita vitrealis family Crambidae. Among major pest Mythimna separata family Noctuidae and Cnaphalocrocis medinalis family crambidae was observed as major pest of agricultural with highest trap catch by Sharma, et al. (2006). In central Uttar Pradesh the major insect pests which attack on chickpea crop are mainly Hermigera armigera, Spodoptera litura, Agrotis ipsilon, Thysanopulsia orichalcea (Vaishampayan & Vaishampaya, 1995).
This study found a rich and diverse assemblage of moths, reflecting variations in species richness, variety, and familial representation in the agricultural crops. Enhanced comprehension of moth biodiversity and ecosystem health, along with comprehensive research and monitoring of moth habitat alterations due to pollution, climate change, and anthropogenic activities, might yield more insights into ecosystem health.
CONCLUSION
This study provides baseline data to further strengthen the diversity studies of moths in different agricultural crops. Most of the species dealt here are considered as major and minor pests of various chickpea and other forestry, agricultural, horticulture, vegetable and plantation crops. This was studied by noticing some moth species are pollinators, visitors and pests of the different crops. The damage caused by the larvae in the leaves, flower, stem etc. of crops. The diversity of Moths is on the chickpea 68 species 48 genera 10 families under 7 superfamily were recorded during observation of fields.



[bookmark: _GoBack]
Table 1.  Moth diversity recorded on agricultural crop, Chickpea in Jabalpur district of Madhya Pradesh
	Sl. No.
	Species
	Family
	Superfamily

	1
	Barsine oreintalis Walker, 1854
	Crambidae
	Pyraloidea

	2
	Chilo partellus Swinhoe,1885
	Crambidae
	Pyraloidea

	3
	Chilo suppressalis Walker, 1863
	Crambidae
	Pyraloidea

	4
	Conogethes punctiferalis (Guenee, 1854)
	Crambidae
	Pyraloidea

	5
	Cnaphalocrocis medinalis Guenee, 1854
	Crambidae
	Pyraloidea

	6
	Cydalima laticostalis Guenee,1854
	Crambidae
	Pyraloidea

	7
	Diaphania indica Saunders,1851
	Crambidae
	Pyraloidea

	8
	Eoophyla peribocalis (Walker, 1859)
	Crambidae
	Pyraloidea

	9
	Glyphodes bivitralis Guenee, 1854
	Crambidae
	Pyraloidea

	10
	Glyphodes caesalis (Walker, 1859)
	Crambidae
	Pyraloidea

	11
	Palpita vitralis Rossi, 1794
	Crambidae
	Pyraloidea

	12
	Parotis marginata (Hampson, 1983)
	Crambidae
	Pyraloidea

	13
	Pycnarmon cribata (Fabricius, 1794)
	Crambidae
	Pyraloidea

	14
	Pygospila tyres (Cramer,[1790])
	Crambidae
	Pyraloidea

	15
	Sameodes cancellalis (Zeller, 1852)
	Crambidae
	Pyraloidea

	16
	Spoladea recurvalis Fabricius,1787
	Crambidae
	Pyraloidea

	17
	Ascotis selenaria (Denis & Schiffermuller, 1775)
	Geometridae
	Geometroidea

	18
	Chiasmia nora (Walker, [1861])
	Geometridae
	Geometroidea

	19
	Chiasmia eleonara (Cramer, [1779])
	Geometridae
	Geometroidea

	20
	Chiasmia emersaria (Walker, 1861)
	Geometridae
	Geometroidea

	21
	Hyposidra talaca (Walker, 1860)
	Geometridae
	Geometroidea

	22
	Hyblaea puera Cramer, 1779
	Hyblaeidae
	Hyblaeoidea

	23
	Gastropacha pardale (Walker, 1855)
	Lasiocampidae
	Lasiocampoidea

	24
	Amata  cyssea Stoll, 1782
	Erebidae
	Noctuoidea

	25
	Anomis flava Fabricius, 1775
	Erebidae
	Noctuoidea

	26
	Argina astrea Drury,1773
	Erebidae
	Noctuoidea

	27
	Artena submira Walker, 1858
	Erebidae
	Noctuoidea

	28
	Artaxa diagramma Boisduval, 1844
	Erebidae
	Noctuoidea

	29
	Asota caricae Fabricius, 1775
	Erebidae
	Noctuoidea

	30
	Asota ficus Fabricius, 1775
	Erebidae
	Noctuoidea

	31
	Cretonotos transiens (Walker, 1855)
	Erebidae
	Noctuoidea

	32
	Cretonotos gangis Linnaeus, 1763
	Erebidae
	Noctuoidea

	33
	Euproctis lunata Walker, 1855
	Erebidae
	Noctuoidea

	34
	Euproctis divisa (Moore, 1879)
	Erebidae
	Noctuoidea

	35
	Lymantria  marginata Walker, 1855
	Erebidae
	Noctuoidea

	36
	Macrobrochis gigas (Walker, 1854)
	Erebidae
	Noctuoidea

	37
	Mocis undata Fabricius, 1775
	Erebidae
	Noctuoidea

	38
	Mocis frugalis (Fabricius, 1775)
	Erebidae
	Noctuoidea

	39
	Nagia linteola Guenee, 1852
	Erebidae
	Noctuoidea

	40
	Oeonistis entella (Cramer [1779])
	Erebidae
	Noctuoidea

	41
	Ophiusa tirhaca Cramer, 1773
	Erebidae
	Noctuoidea

	42
	Oraesia emarginata (Fabricius, 1794)
	Erebidae
	Noctuoidea

	43
	Perina nuda Fabricius, 1787
	Erebidae
	Noctuoidea

	44
	Spilartica  obliqua (Walker, 1855)
	Erebidae
	Noctuoidea

	45
	Syntomoides imaon  (Cramer, 1780)
	Erebidae
	Noctuoidea

	46
	Thyas coronata (Fabricius, 1775)
	Erebidae
	Noctuoidea

	47
	Chrysodeixis acuta (Walker, 1858)
	Noctuidae
	Noctuoidea

	48
	Condica illecta Walker, 1865
	Noctuidae
	Noctuoidea

	49
	Polytela gloriosae (Fabricius, 1781)
	Noctuidae
	Noctuoidea

	50
	Sphragifera rejecta (Fabricius, 1775)
	Noctuidae
	Noctuoidea

	51
	Xanthodes intersepta Guenee, 1852
	Noctuidae
	Noctuoidea

	52
	Mythimna separata Walker, 1865
	Noctuidae
	Noctuoidea

	53
	Agrotis ipsilon (Hufnagel, 1766)
	Noctuidae
	Noctuoidea

	54
	Agrotis segetum (Denis & Schiffermuller, 1775)
	Noctuidae
	Noctuoidea

	55
	Leucania loreyi (Duponchel, 1827)
	Noctuidae
	Noctuoidea

	56
	Spodoptera litura Fabricius, 1775
	Noctuidae
	Noctuoidea

	57
	Spodoptera frugiperda (Smith, 1797)
	Noctuidae
	Noctuoidea

	58
	Thysanopulsia orichalcea (Fabricius, 1775)
	Noctuidae
	Noctuoidea

	59
	Helicoverpa armigera Hubner, 1805
	Noctuidae
	Noctuoidea

	60
	Earias vittella Fabricius, 1794
	Nolidae
	Noctuoidea

	61
	Odontodes aleuca Guenee, 1854
	Euteliidae
	Noctuoidea

	62
	Agrius convolvuli (Linnaeus, 1758)
	Sphingidae
	Bombycoidea

	63
	Hippotion celerio (Linnaeus, 1758)
	Sphingidae
	Bombycoidea

	64
	Acherontia styx (Westwood, 1847)
	Sphingidae
	Bombycoidea

	65
	Theretra alecto (Linnaeus, 1758)
	Sphingidae
	Bombycoidea

	66
	Theretra silhentensis (Walker, 1856)
	Sphingidae
	Bombycoidea

	67
	Theretra  oldenlandiae (Fabricius, 1775)
	Sphingidae
	Bombycoidea

	68
	Banisia fenestratalis Walker,1863
	Thyrididae
	Thyridoidea



Table 2. Superfamilies and family-wise distribution of species and genera
	Sl. No.
	Superfamily
	Family
	Number of Genera
	Number of species
	Percentage (%) of genera and species

	1
	Pyraloidea
	Crambidae
	14
	16
	(29.16 &23.52)

	2
	Noctuoidea
	Erebidae
	12
	23
	(25.00 & 33.82)

	3
	Noctuoidea
	Euteliidae
	1
	1
	(2.00 & 1.47)

	4
	Noctuoidea
	Noctuidae
	10
	13
	(20.83 & 19.11)

	5
	Noctuoidea
	Nolidae
	1
	1
	(2.00 & 1.47)

	6
	Geometroidea
	Geometridae
	3
	5
	(6.25 & 7.35)

	7
	Hyblaeoidea
	Hyblaeidae
	1
	1
	(2.00 & 1.47)

	8
	Lasiocampoidea
	Lasiocampidae
	1
	1
	(2.00 & 1.47)

	9
	Bombycoidea
	Sphingidae
	4
	6
	(8.33 & 8.82)

	10
	Thyridoidea
	Thyrididae
	1
	1
	(2.00 & 1.47)



Fig. 1. Number of Species and genera in the Superfamily-wise of Moths


Fig. 2. Number of Species and genera in the family-wise of Moths
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Genera	Pyraloidea 	Noctuoidea	Geometroidea	Hyblaeoidea	Lasiocampoidea	Bombycoidea	Thyridoidea	14	24	3	1	1	4	1	Species	Pyraloidea 	Noctuoidea	Geometroidea	Hyblaeoidea	Lasiocampoidea	Bombycoidea	Thyridoidea	16	38	5	1	1	6	1	



Genera	
Crambidae	Erebidae	Euteliidae	Geometridae	Hyblaeidae	Noctuidae	Lasiocampidae	Nolidae	Sphingidae	Thyrididae	14	12	1	3	1	10	1	1	4	1	Species	
Crambidae	Erebidae	Euteliidae	Geometridae	Hyblaeidae	Noctuidae	Lasiocampidae	Nolidae	Sphingidae	Thyrididae	16	23	1	5	1	13	1	1	6	1	
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