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 Hymenopteran Fauna of Urban Nagpur, Koradi and Kamptee, District Nagpur, Maharashtra, India 


ABSTRACT 
Hymenopteran insects constitute an ecologically important component of terrestrial ecosystems and include pollinators, predators, parasitoids and other functionally important groups. The present study documented hymenopteran fauna from selected urban and peri-urban locations in Nagpur, Koradi and Kamptee, Maharashtra, India. Surveys were conducted through regular field visits between April 2025 and April 2026 in habitats representing urban green spaces, semi-forested areas and mixed agricultural-urban landscapes. Hymenopterans were observed and collected primarily by hand picking and sweep-net sampling, while photographs were also obtained for identification. Selected specimens were preserved in 70% ethanol. A total of 32 species representing 24 genera and seven families were recorded from the surveyed areas. Formicidae contained the largest number of recorded species, followed by Vespidae and Apidae, whereas Sphecidae, Chalcididae, Mutillidae and Pompilidae were represented by comparatively fewer species. Differences in the occurrence of hymenopteran groups were observed among the surveyed localities, with urban green and wetland-associated areas supporting several ant, bee and wasp taxa. The findings provide a descriptive baseline inventory of Hymenoptera occurring in the selected parts of Nagpur District. Because habitat characteristics, environmental variables and standardized abundance were not quantitatively evaluated, the observed differences should be interpreted as descriptive patterns rather than evidence of causal habitat effects. Further standardized and taxonomically validated surveys are needed to clarify spatial and seasonal patterns in the region.
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1. 1. INTRODUCTION

Hymenopterans consist of a range of insects such as ants, bees and wasps, including few parasitoid wasps which are phytophagous, predators and pollinators They are one of the major components of terrestrial ecosystem with around 1,15,000 described species (Veena et al., 2018), (Mathew , 2007). They are economically significant due to their contribution to the production of commercial products, and they occupy a variety of terrestrial habitats, accounting for over 20% of the insect population This significant insect group comprises species that are agriculturally, ecologically, and economically valuable. For instance, ants, honey bees, and bumble bees serve as effective pollinators. Honey bees are recognized as ecological indicators of biodiversity and landscape structure in environmental research, requiring a diverse array of flowering plants. These are critical for ecosystems to function properly .Hymenopteran parasitoids play an important role in natural pest management in agriculture. They are probably most diverse of all the terrestrial organisms (lasalle and Gauld, 1993). Wasps of the family Vespidae, are considered as a very good biological control agents because their larvae feed on caterpillars and other insects (Fateryga 2009, Rasnitsyn and Quicke, 2002). Ants belong to a family Formicidae, largest of order Hymenoptera (Bolten, 2011 and Bharti, 2011). The occurrence of bees, wasps, parasitoids, and spider wasps across different habitats demonstrated habitat heterogeneity and ecological complexity within the study area.
Urban and peri-urban habitats can retain substantial Hymenoptera diversity when they provide heterogeneous vegetation, floral resources, and nesting substrates. Studies of flower-visiting insects have shown that cities may support diverse bee assemblages, although responses vary among taxa and with the intensity and spatial pattern of urbanization (Baldock et al., 2015; Wenzel et al., 2020).
The conservation value of urban green spaces is therefore context dependent: habitat structure and management can influence arthropod community composition, while structurally diverse vegetated habitats can also support parasitoid Hymenoptera (Diethelm & Masta, 2022; Trigos-Peral et al., 2020).
The aim of the present study is to survey Hymenopteran diversity and  highlight  the importance of wetland-associated vegetation, urban green spaces, and semi-natural habitats in supporting diverse hymenopteran fauna in Nagpur.

2. 2. MATERIAL AND METHODS
Present study was conducted in Urban Nagpur ,Koradi and Kamptee with semi-forested and mixed agricultural-urban landscape. Site A- Nagpur Urban (Ambazri and Japanese Garden: 21.1306° N, 79.0354° E  and 21.1654° N, 79.0520° E ), Site B- Koradi (Taywade college campus: 21.254586° N, 79.074133° E), Site C- Kamptee (city bus stand ,Railway station and Tehsil office : 21.2078° N, 79.1841° E ). Survey were conducted over a period of 12 months from April 2025 to April 2026 by visiting once in a week, during morning time. Some opportunistic collections were also made most of the Hymenopteran species were collected by hand- picking method. Sweep nets were only used to capture flying hymenopterans like bees and wasps. Several images of the specimens were taken in the field shortly after their collection with the help Cannon DSLR 1500D and then they were released back. While some insects were preserved in 70% ethanol later, the photographs were used for the identification based on the standard taxonomic keys available from the literature. The insects were grouped into families based on their morphological characteristics using identification keys provided by Linnaeus, (1758) and Westwood, (1840), Smith, F. (1857) Latreille, (1802 ), Fabricius, (1787), Fabricius, (1793), Jerdon, (1851), (Petersen, 1987), Fabricius, (1804), (Olivier, 1792) ,Westwood , (1829)
The family-level pattern recorded here should be interpreted as a descriptive inventory of the surveyed sites rather than as evidence of causal habitat effects. Nevertheless, the prominence of ants and the representation of bees and wasps are consistent with broader evidence that urban green spaces can support diverse Hymenoptera, with community composition shaped by vegetation, habitat management, and resource availability (Baldock et al., 2015; Trigos-Peral et al., 2020; Wenzel et al., 2020).
3. 3. RESULTS
During the present survey, a total of 32 hymenopteran species belonging to 24 genera under seven families (Formicidae, Vespidae, Apidae, Sphecidae, Chalcididae, Pompilidae, and Mutillidae) from different study sites of Nagpur, namely Koradi, Kamptee, and Ambazari and Japanese garden and were documented. Among these, the family Formicidae showed the highest percentage distribution (45%), followed by Vespidae (26%) and Apidae (16%), while Sphecidae, Chalcididae, Pompilidae, and Mutillidae each contributed comparatively lower proportions (3–4%). The observed distribution pattern indicates that ants and social wasps constitute the dominant hymenopteran groups within the Nagpur region.

Table 1. List of hymenopteran insects observed in the study area.
	S.N.
	SCIENTIFIC NAME

	COMMON NAME

	FAMILY


	1
	Apis dorsata(Fabricius, 1793) 

	Giant honey bee 

	Apidae


	2

	Apis Florea (Fabricius, 1973)

	Large Honeybee

	Apidae


	3
	Tetragonula irrisipennis (Smith, 1854) 

	Dammer bee

	Apidae


	4
	Amegilla cingulata(Fabricius,1775)
	Blue-banded bee
	Apidae

	5
	Xlyocopa laticeps (Latreille, 1802 )

	Carpenter bee

	Apidae


	6
	Camponotus Compressus(Fabricius, 1787)

	Indian black Ant 

	Formicidae


	7
	Camponotus herculeanus(Linnaeus,1758)

	Hercules Ant

	Formicidae


	8
	Camponotus aurocinctus(smith,F., 1858)

	Golden Bearded Sugar Ant
	Formicidae


	9
	Camponotus sericeus(Fabricius,1798)
	Golden-backed Ant or Silky Golden African Carpenter Ant.
	Formicidae


	10
	Iridomyrmex purpureus(Smith, 1858)

	Meat ant

	Formicidae


	11
	Oecophylla smaragdina(Fabricius, 1775)

	Weaver ant

	Formicidae


	12
	Solenopsis Invicta(Westwood, 1840)

	Fire imported ant

	Formicidae


	13
	Crematogaster subnuda(Mayer, 1879)

	Acrobat Ant

	Formicidae


	14
	Tapinoma melanocephalum(Fabricius, 1793)

	Ghost ant

	Formicidae


	15
	Anoplolepis gracilipes (F. Smith, 1857).

	Yellow crazy ant

	Formicidae


	16
	Leptogenys (Roger,1861)

	
	Formicidae

	17
	Pheidole megacephala (Fabricius, 1793)

	bigheaded ants
	Formicidae


	18
	Paratrechina longicornis(Linnaeus, 1758)

	Longhorn crazy ant

	Formicidae


	19
	Tetraponera rufinigra (Jerdon, 1851 )

	Arboreal bicolor ant

	Formicidae


	20
	Delta conoideum (Gmelin,1790)
	Mason Wasp
	Vespidae


	21
	Delta esuriens (Fabricius, 1787)
	Okinawa Mud Wasp
	Vespidae


	22
	Delta pyriform Fabricius, 1775)

	Potter Wasp or Indian Potter Wasp
	Vespidae


	23
	Delta dimidiatipenne(Saussure,1852)
	Red Potter Wasp
	Vespidae

	24
	Eumenes fraternus(Say,1824)

	Fraternal Potter Wasp
	Vespidae


	25
	Vespa tropica(Linnaeus,1758)

	Greater Banded Hornet

	Vespidae


	26
	Polistes stigma(Petersen, 1987)

	Tropical Paper Wasp

	Vespidae


	27
	Polistis Carolina (Linnaeus, 1767)
	Fine-backed Red Paper Wasp

	Vespidae


	28
	Allorhynchium argentatum(Fabricius, 1804)

	Black Potter Wasp 

	vespidae

	29
	Sceliphron madraspata(Fabricius, 1781)

	Black Mud-Dauber Wasps
	Sphecidae


	30
	Brachymeria (Westwood , 1829)

	chalcid wasps

	Chalcididae


	31
	Odontomutilla(Ashmead,1899)

	Velvet ant

	Mutillidae


	32
	Pompilus cinereus(Fabricius, 1798)

	Leaden spider wasp

	Pompilidae




Figure 1. Percentage-wise distribution of hymenopteran species among families within the study area from April 2025 to April 2026.


Figure 2. Spatial distribution of hymenopteran families across the study areas from April 2025 to April 2026. 
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Plate 1. Photographic documentation of representative hymenopteran species recorded from the study areas of Urban Nagpur, Koradi, and Kamptee, Maharashtra, India.

This interpretation is consistent with urban-ecology studies showing that the structure and management of green areas can influence ant assemblages and other arthropod communities. Accordingly, the greater richness observed at Ambazari and Japanese Garden may plausibly reflect local habitat heterogeneity, but this association should remain tentative because vegetation structure and disturbance were not quantified directly in the present survey (Trigos-Peral et al., 2020; Wenzel et al., 2020).
The observed representation of Apidae is also ecologically plausible in flower-rich urban habitats. Urban pollinator studies report that floral availability and the amount and configuration of green space can strongly affect bee richness and visitation, while responses to urbanization remain taxon- and scale-dependent (Baldock et al., 2015; Wenzel et al., 2020).
The occurrence of Vespidae across the study sites is relevant because aculeate wasps can contribute to ecosystem functioning through predation, biological regulation, and, for some taxa, flower visitation. However, the present survey did not quantify prey removal or pollination, so ecosystem-service implications should be regarded as functional context rather than effects demonstrated by this dataset (Brock et al., 2021; Wenzel et al., 2020).
Low representation of Sphecidae, Chalcididae, and Mutillidae may reflect true local rarity, habitat specificity, or differences in detectability under the collection methods used. Urban studies of parasitoid wasps indicate that plant diversity and structural complexity can influence parasitoid assemblages, supporting the need for more standardized and taxon-targeted sampling before habitat preferences are inferred (Diethelm & Masta, 2022; Trigos-Peral et al., 2020).
Similarly, the single Pompilidae record is insufficient to establish a site preference. Restricted detection may arise from low abundance, localized prey availability, or sampling limitations; repeated standardized sampling across seasons would be required to distinguish these possibilities (Brock et al., 2021; Wenzel et al., 2020).
Because the study used weekly observations over a year but did not present season-specific abundance data or formal environmental models, seasonal effects cannot be tested directly from the current results. Future analyses incorporating flowering intensity, rainfall, temperature, and habitat structure would allow stronger evaluation of temporal drivers of Hymenoptera occurrence (Baldock et al., 2015; Wenzel et al., 2020).
Taken together, the findings provide a useful baseline inventory for urban Nagpur. Conservation recommendations are best framed around maintaining heterogeneous vegetation, floral continuity, nesting substrates, and comparatively low-disturbance green patches, measures that are broadly supported by the urban pollinator and arthropod literature (Baldock et al., 2015; Trigos-Peral et al., 2020; Wenzel et al., 2020).
4. 4. DISCUSSION
The present study revealed significant variation in hymenopteran diversity among the selected study sites of Nagpur, namely Site A-Urban Nagpur (Ambazari and Japanese Garden), Site B-Koradi (Taywade College Campus), and Site C-Kamptee (City bus stand, Railway station and Tehsil office). A total of seven hymenopteran families were recorded, including Formicidae, Apidae, Vespidae, Sphecidae, Chalcididae, Mutillidae, and Pompilidae. Among these, Formicidae was the most dominant family across all study sites, while other families showed variable distribution depending on habitat characteristics and environmental conditions.
Ambazari and Japanese Garden areas exhibited the highest hymenopteran diversity compared to Koradi and Kamptee. The abundance of Formicidae was particularly high in this area where 14 species were recorded, compared to 12 species in Koradi and 10 species in Kamptee. Camponotus Compressus, Camponotus Sericeus, Solenopsis Invicta, Oecophylla smaragdina ,Patrechina Longicornis  were found in abundant across all study area. This higher diversity may be attributed to the presence of dense vegetation, moist microhabitats, and relatively undisturbed ecological conditions around the lake ecosystem. Aquatic-associated vegetation and mixed floral composition in the that study region which likely provide favourable nesting sites, food resources, and shelter for ants and other hymenopterans
The dominance of Formicidae across all three sites indicates the ecological adaptability of ants to diverse environmental conditions. Ants are known to survive in both natural and human-modified habitats because of their social organization, broad feeding habits, and efficient colony structure. Apidae showed moderate diversity, with the highest representation recorded in Ambazari and Japanese Garden (5 species), followed by Koradi (4 species) and Kamptee (3 species). The presence of bees in greater numbers suggests that flowering vegetation and availability of nectar and pollen resources are more abundant in this habitat. . (Masram, et al., 2016) Hymenopteran Fauna recorded at the Visvesvaraya National Institute of Technology (VNIT), located in western Nagpur near Ambazari Lake , belongs to the following dominant families Formicidae, followed by Apidae and Vespidae similarly Present survey also corroborated with previous biodiversity studies conducted in Urban Nagpur  reported that urban green spaces and wetland-associated habitats support substantial pollinator diversity diversity due to increased habitat heterogeneity and resource availability.
Vespidae were recorded uniformly across the three sites, though Ambazari and Japanese Garden again showed slightly higher abundance. Wasps are important predators and biological control agents that regulate populations of agricultural and household insect pests. Their occurrence in all study areas indicates the presence of suitable prey organisms and nesting habitats. The comparatively higher abundance in Ambazari and Japanese Garden may be associated with richer insect fauna and lower anthropogenic disturbance compared to densely populated urban regions. (Deshmukh C. R., 2017) survey was conducted in year 2013-15 to explore beneficial creature potter wasp belongs to three genera were recorded delta pyriform, delta conoideum, delta euriens delta dimidiatipenne one species from genus rhynchium brunneum and one species from genus Xenorhychium of the family Vespidae from koradi region Similar finding were also observed during the present study from koradi region, Four species from Delta genus  namely delta pyriform, delta conoideum, delta euriens delta dimidiatipenne ,Additionally one species from genus vespa, vespa tropica ,one species Eumenes fraternus and two species from genus polistes ,namely polistes stigma and polistes Carolina were reported .while genus rhyncochium were not reported species recorded may be due to short time study
Sphecidae were represented by low species numbers in Koradi and Kamptee, while relatively least diversity was observed in Ambazari and Japanese garden. Sphecid wasps are solitary hunters and often depend upon specific habitat conditions and prey availability. Their occurrence in the lake-associated ecosystem suggests ecological stability and habitat complexity. Similarly, Chalcididae and Mutillidae were recorded only from Ambazari Lake areas, indicating that these groups may prefer relatively undisturbed habitats with suitable host organisms and nesting substrates. Chalcididae are important parasitoids that contribute to natural biological control, whereas Mutillidae are generally associated with dry soils and specialized ecological conditions.
Pompilidae were recorded only from Kamptee, though represented by a single species. Spider wasps are specialized predators and their restricted occurrence may be associated with localized habitat preferences and prey distribution. Such uneven distribution patterns among hymenopteran families indicate that habitat type, vegetation structure, moisture levels, and anthropogenic disturbances strongly influence species composition within the Nagpur region.
Seasonal climatic conditions of Nagpur may also influence hymenopteran distribution and abundance. The tropical climate with monsoon rainfall creates favourable conditions for insect activity, especially during post-monsoon periods when floral resources and prey availability increase. However, extreme summer temperatures and habitat fragmentation may reduce the abundance of sensitive pollinators and parasitoids.
The study demonstrates that habitat heterogeneity, vegetation cover, and reduced disturbance positively influence hymenopteran diversity. Conservation of wetlands, urban green spaces, and native vegetation is therefore essential for maintaining hymenopteran populations and the ecological services they provide. Further long-term taxonomic and ecological studies are required to assess seasonal variation, species interactions, and the impacts of urbanization on hymenoptera
Conclusions
The survey documented 32 hymenopteran species representing 24 genera and seven families from selected localities in Nagpur, Koradi and Kamptee. Formicidae represented the largest component of the recorded fauna, followed by Vespidae and Apidae, while Sphecidae, Chalcididae, Mutillidae and Pompilidae were less frequently represented. The records indicate that urban, peri-urban and green-space habitats in the study area support a range of ants, bees and wasps. The study therefore provides baseline information on hymenopteran occurrence in the Nagpur region. However, differences among sites should be regarded as descriptive because environmental variables and standardized abundance were not quantitatively assessed. Continued systematic sampling, supported by validated taxonomic identification and seasonal observations, would improve understanding of hymenopteran diversity and distribution in this urban landscape.
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Apidae	Formicidae	Vespidae	sphecidae	chalcididae	Pompilidae	Mutilidae	5	14	8	1	1	1	1	

Fig 2. Area-wise distibution of Hymenoptera families across all study area

Ambazari garden and Japanese garden	Formicidae	Apidae	vespidae	sphecidae	chalcidae	pompilidae	mutilidae	14	4	6	1	1	0	0	Koradi 	Formicidae	Apidae	vespidae	sphecidae	chalcidae	pompilidae	mutilidae	12	4	8	0	1	0	1	Kamptee	Formicidae	Apidae	vespidae	sphecidae	chalcidae	pompilidae	mutilidae	10	4	2	1	0	1	0	
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