


[bookmark: _Hlk199527373][bookmark: _Hlk217140196][bookmark: _Hlk201263253]First report of a panurgine bee (Hymenoptera: Apoidea: Andrenidae) from India

ABSTRACT
An investigation of insect pollinators in the Trans-Himalayan cold desert of Kargil (Ladakh) revealed a new record, Melitturga clavicornis (Latreille, 1806) (Andrenidae: Panurginae), from India, marking the first documented occurrence of a panurgine bee in the country. Before this study, its distribution ranged from Europe to Afghanistan in Asia. We can infer that the species' range has extended into the Indian Himalayas. According to European assessments, this species is listed as near threatened on the IUCN Red List. Consequently, it becomes even more vital to protect it and its habitat. Its occurrence in India holds particular significance for conservation efforts. panurgine bee was collected from flowers of buckwheat, alfalfa, apricot, and apple during their flowering seasons from 2020 to 2023. The highest abundance was observed in alfalfa (Medicago falcata L. and Medicago sativa L.) fields. Based on this study, we can also assert that this species is responsible for pollinating all the major crops found in Ladakh. The collection sites are indicated on the QGIS map, and photographs of the specimens are also included.
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1.  INTRODUCTION
In the Trans-Himalayan region of Kargil district, various flowering fruit crops, field crops, and wild flora primarily rely on solitary and social bees for pollination. Bees (Hymenoptera: Apoidea: Anthophila), a lineage that includes over 20,000 described species, are the most important group of insect pollinators (Michener, 2007; Potts et al., 2010; Ascher & Pickering, 2025; Latha et al., 2025). Bees facilitate the pollination of 87% of native flowering plants (Ollerton et al., 2011) and 75% of commercially cultivated crops (Klein et al., 2007). They are the main agents for pollen transfer among most wild and field crop flowering plants (Gallai et al., 2009; Ollerton et al., 2011; Vanbergen, 2013; Dirzo et al., 2014; IPBS, 2019). Wild bee species are vital not only for the sexual reproduction of hundreds of thousands of wild plant species (Ollerton et al., 2011), but also for the yield of approximately 85% of all cultivated crops (Gallai et al., 2009; Garibaldi et al., 2013; IPBS, 2019).
[bookmark: _Hlk217122033][bookmark: _GoBack]To date, in the entire history of bee taxonomy studies of the family Andrenidae in India, only the subfamily Andreninae and its genus Andrena has been identified (cites) (Wood et al., 2022). However, this study reports, for the first time, another subfamily (Panurginae) and genus (Melitturga). Currently, there are a total of 20 Melitturga species worldwide, and according to the assessment in Europe,this species is listed as Near Threatened in the IUCN Red List of Threatened Species. Considering the importance of the pollination services provided by solitary bees, it is essential to conserve their populations and maintain a diverse range of both solitary and social bee species.
2. MATERIAL AND METHODS
[bookmark: _Hlk217131237]2.1 Study site: Melitturga bees were collected from Kargil, Ladakh, and its various sub-regions (Fig.1). The area where the bees were collected experiences an arid climate. The Trans-Himalayan biogeographic zone is characterized by its extreme climate, sparse vegetation, unique flora and fauna, glacial landforms, and cultural significance shaped by the challenging environment of high altitudes in the Himalayan range.
2.2 Host plant: In spring and summer, Melitturga bees were captured using an insect sweep net from pseudocereal crop buckwheat, fruit crops such as apricot, apple, and almond, as well as from field crop alfalfa flowers between 2019 and 2023. During the flowering periods of fruit and field crops, this ground-nesting bee was observed as one of the active flower visitors.
2.3 Sample collection and taxonomic identification: The specimens were collected using sweep nets from various localities during different flowering seasons. They were pinned, preserved, and identified to species level using available keys (Michener, et al., 2007)The second author at Allahabad University verified the species. The specimens were examined under a Leica S9i stereo microscope. All identified specimens are stored in the entomology laboratory and invertebrate museum at Panjab University, Chandigarh, India.
3. RESULTS
3.1 Systematic Account
Sub family: Panurginae Leach, 1815
Tribe: Melitturgini Michener, 1944
Genus: Melitturga Latreille, 1809
Type species: Melitturga clavicornis (Latreille, 1806)
3.2 Morphological Characters
3.2.1 Female: Length ranging from 12 to 14 mm, and the entire body is black; wings have a brownish hue. The thorax has light yellow hair covered; the vertex is adorned with short, yellow-white hairs. First and second segments of abdomen with sparse light golden hairs, second to fourth segments have short, thin and low light yellowish hairs on the sides, fifth segment on top is covered with long, white-yellowish hairs, sixth segment is entirely coated with white, yellow, thick hairs. Pollen carried in hind legs mainly; scopa confined to tibia and basitarsus (Fig. 2). 
3.2.2 Male: Body length 12-14mm, head rounded at the front, with exceptionally large eyes, the distance between eyes at the top is nearly three times narrower than the width of the eye. The foreskin is convex and elongated. Short, club-shaped antennae adorn the head, Foreskin, upper lip, upper part of forehead, and scape in the antennal segment, yellow from the frontal side and wider from the apex. Eyes converge at the top of head, distance between their posterior ocelli being less than that between the two ocelli together. Vertex is very short due to large eyes. Body densely covered with light golden hairs from thorax to abdomen (Fig. 2).
3.2.3 Distribution: Afghanistan, Armenia, Austria, Azerbaijan, China, Croatia, Czech Republic,  Estonia European, France,  Germany, Georgia, Hungary, Iran, Italy,  Kazakhstan,  Kyrgyzstan, Lithuania, Moldova, Poland, Romania, Russia,  Slovakia, Spain, Switzerland, Turkey,  Ukraine, Uzbekistan, , , , , , , , , , , , , , (Grace, 2010; Ascher & Pickering, 2025).
3.2.4 Material studied: India: Ladakh, Kargil: Tumail colony (34°32'10"N 76°09'24"E) 2,927 m, 29.06.2020, 5 ♂ 4 ♀; Sarchay Kanoor (34°27'03"N 76°04'05"E) 2804 m, 23.08.2020, 2 ♂ 3 ♀; Marpodoks Saliskote (34°23'48"N 75°58'54"E) 3,069 m, 25.08.2020, 3 ♂ 1 Kurbathang (34°31'36"N 76°09'10"E) 2,855 m, 24.06.2021, 5 ♂ 4 ♀; Chutumail doks (34°33'23"N 76°11'07"E) 3,026 m, 26.06.2021, 2♂ 3 ♀; Apati Thangjuk (34°34'14"N 76°12'19"E) 3,327 m, 29.06.2021, 3♂ 3 ♀; Shilikchay (34°34'33"N 76°07'33"E) 2,653 m and Akchamal Mangbore (34°33'37"N 76°09'03"E) 2,739m, 04.05.2022, 2♂ 2 ♀; Tumail colony and near the airport side (34°32'10"N 76°09'24"E) 2,927 m, 25.06.2023, 5 ♂ 4 ♀. Ahsan Ali collected all the specimens.
3.2.5 Host plant: Alfalfa (Medicago falcata, L.), Buckwheat (Fagopyrum esculentum, Moench), Apricot ,( Prunus armeniaca, L.) and Apple.(Malus domestica, L)   
4. DISCUSSION
The genus Melitturga and its single species, M. clavicornis, are reported for the first time from India. This finding increases the number of genera in the Andrenidae family in India to two, previously represented only by the genus Andrena. The data supporting this study are openly accessible in BOLD Systems at https://v3.boldsystems.org/index.php/Taxbrowser_Taxonpage?taxid=247046 (Bold Systems, 2025) and in Discover Life at https://www.discoverlife.org/mp/20m?kind=Melitturga (Ascher & Pickering, 2025). The speciesM. clavicornis is a medium-sized, ground-nesting solitary bee (Michener, 2007), that can be  easily identified by the large eyes and hovering flight of males, as well as the short, bulging flagellum and pale clypeus observed in both sexes. Nonetheless, the sexes can be distinguished based on morphological features:The male has a densely covered body with a light colour, while the female’s clypeus is yellow, the antenna scape is brown, the abdomen is black, and the thorax is covered with light yellow hairs. 
This species shares a close relationship with plants in the legume family and is an excellent pollinator for alfalfa flowers. In several countries, M. clavicornis has been reported only from alfalfa flowers; however, in this study, it was also observed on buckwheat, apricot, and apple flowers. High-altitude regions pose challenges for pollinators, but a variety of insects—including bees, flies, butterflies, and beetles—as well as some birds, contribute to pollination in these environments. Understanding the interactions between these pollinators and the plants they visit is vital for conserving biodiversity and maintaining ecosystem health in high-altitude regions such as the Trans-Himalayas.
CONCLUSION
Pollinators play an important role in the reproduction of flowering plants in terrestrial ecosystems. Most active and effective flower visitors are insects, particularly bees. Prior to this research, only one genus, Andrena, belonging to the family Andrenidae, had been reported from India. The genus Melitturga is the second genus record of Andrenidae, and considered among the most active pollinators of fruit and field crops. The present research provides the first record of Melitturga clavicornis from India, documented in the Kargil district of the Union Territory of Ladakh. High abundance of this species was observed on field crops such as alfalfa and buckwheat during their flowering periods. Future investigation should focus on more extensive and systematic surveys to uncover additional new records or species from this largely unexplored region.
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Fig. 1.  Distribution of Melitturga clavicornis in the sub-regions of the Trans-Himalayan biogeographic zone. A, Map of India. (B, Map of Ladakh marked with Kargil district boundary in orange colour. C, Satellite imagery of the study sites and     magenta colour square demonstrated collection sites in Kargil district.
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Fig. 2. Melitturga clavicornis (Latreille, 1806). A male dorsal habitus B female dorsal habitus C male profile habitus, D female profile habitus, E male head, F female head G male genital capsule dorsal view, H male sternum 8.
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