



First Record of Solena umbellata (Cucurbitaceae) in Eastern India: A Range Extension from the Western Ghats to Odisha
ABSTRACT
Solena umbellata (J.G.Klein ex Willd.) W.J.de Wilde & Duyfjes, previously known from the Western Ghats of India and Sri Lanka, is here reported for the first time from Eastern India. During a recent floristic exploration of Odisha, the species was collected from the Bisra Range, Rourkela Forest Division in Sundargarh district. A thorough review of published literature and herbarium specimens confirmed this as a new distributional record for Eastern India. This paper provides a detailed taxonomic description, notes on habitat, phenology, associated species, and colour photographs to facilitate accurate identification and future field recognition.
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INTRODUCTION
The Cucurbit family (Cucurbitaceae) comprises about 101 genera and around 1060 species globally (Schaefer & Renner, 2011; Singh & Arigela, 2024). The genus Solena Lour. consists of four species and one subspecies, viz. S. amplexicaulis (Lam.) Gandhi, S. heterophylla Lour. subsp. heterophylla, S. heterophylla subsp. napaulensis (Ser.) W.J.de Wilde & Duyfjes, S. delavayi (Cogn.) C.Y.Wu and S. umbellata (J.G.Klein ex Willd.) W.J.de Wilde & Duyfjes, distributed from Afghanistan through India and Sri Lanka, extending to southern China to Malaysia and Indonesia (De Wilde & Duyfjes, 2004). Of these, all except S. delavayi occur in India.

Species of Solena are morphologically characterized by subsessile leaves that embrace the stem, a cup-shaped receptacle tube, minute sepals, stamens inserted at the base of the receptacle tube, filaments longer than the anthers, and female flowers that are solitary and borne at the base of male racemes (De Wilde & Duyfjes, 2004). In Odisha, only S. amplexicaulis has been previously reported (Saxena & Brahmam, 1995). During recent floristic explorations in Odisha focused on wild cucurbits of India (Kumar et al., 2022; Singh, 2023; Singh & Arigela, 2024), a noteworthy specimen of Solena was collected in July 2023 from the Bisra Range, Rourkela Forest Division, Sundargarh district. Following a detailed comparative study of Indian Solena species, the specimen was identified as S. umbellata, representing a new distributional record for Eastern India, specifically for the state of Odisha. Previously, this species had only been recorded from the Western Ghats region of India and Sri Lanka (De Wilde & Duyfjes, 2004; Renner & Pandey, 2013; Sinha & Dash, 2020). A detailed taxonomic description, diagnostic photographic plates, and an identification key to all Indian species of Solena are provided to facilitate further studies.
MATERIALS AND METHODS

Specimens of Solena umbellata were collected from the Bisra Range, Rourkela Forest Division, Sundargarh district, Odisha, India. The specimens were processed following standard herbarium techniques (Jain & Rao, 1977) and deposited in the Herbarium of the Ambika Prasad Research Foundation, Cuttack, Odisha. Habitat, habit, and floral close-ups were documented using a Nikon D300S digital camera equipped with an 18-55 mm Nikon lens. The data presented in this study were derived from field observations of live specimens, examination of herbarium materials housed at CAL and MH, digital images of type specimens available online at Berlin herbarium (https://ww2.bgbm.org/Herbarium/specimen.cfm?Barcode=BW18058010), and a comprehensive review of relevant taxonomic literature.
TAXONOMIC TREATMENT
Solena umbellata (J.G.Klein ex Willd.) W.J.de Wilde & Duyfjes, Blumea 49: 77. 2004. Bryonia umbellata J.G.Klein ex Willd., Sp. Pl., ed. 4 [Willdenow] 4: 618. 1805. Momordica umbellata (J.G.Klein ex Willd.) Roxb., Fl. Ind. (Roxburgh) 3: 710. 1832. Karivia umbellata (J.G.Klein ex Willd.) Arn., J. Bot. (Hooker) 3: 275. 1841. Zehneria umbellata (J.G.Klein ex Willd.) Thwaites, Enum. Pl. Zeyl. [Thwaites] 125. 1859. 
Lectotype: INDIA. Tamil Nadu: Nandaradah, s.d., J.G. Klein 765 (BW18058020!, designated by De Wilde & Duyfjes, 2004).
Remaining original element: INDIA. Without locality, s.d., W. Roxburgh s.n. (BW18058020!).  

Melothria angulata Chakrav., J. Bombay Nat. Hist. Soc. 50: 899. 1952. Zehneria angulata (Chakrav.) J.L.Ellis, Bull. Bot. Surv. India 9: 8. 1968. Solena angulata (Chakrav.) Raizada, Suppl. Fl. Gangetic Plain 5: 80. 1976.

Holotype: INDIA. Maharashtra, Satara district, Malcolmpeth (Mahabaleshwar), Gomata, s.d., Anon. 81 (CAL!).
Climbing geophytic herb, 1–3 m long, glabrous, dioecious; roots tuberous. Leaves heteromorphic, lower ones ovate or narrowly elliptic, upper ones hastately 3-lobed, 10–20 × 2–14 cm, adaxially scabrous, abaxially with scattered minute gland dotted, apex acute or obtuse, base cordate or sagittate, margins entire or remotely dentate; petiole 7–15 mm long. Tendrils simple, slender, glabrous. Probract absent. Male flowers axillary, 8–20-flowered condensed, sub-umbellate racemes, 10–12 mm long; bracts 2–3 mm long, narrow ellipsoid, carnose, apiculate, eglandular, persistent; peduncles 6–10 mm long; pedicels 4–8 mm long, apex articulate; receptacle tube 4–7 × 3–5 mm, cup-shaped; sepals 5, 0.1–0.2 mm long, triangular; petals 5, 1.5–2 mm long, ovate-triangular, creamy or yellowish-white, papillose hairy, also with minute glandular hairs; stamens 3, inserted at the base of the receptacle tube; filaments 3–4 mm long, glabrous, inserted at the base of the receptacle tube; anthers 1.2–1.5 mm long, subglobose, connective broad, convex, with glandular hairs; disc lobes 3, 1.1–1.3 mm long, coarsely hairy, with few scattered glandular hairs. Female flowers axillary, solitary, few are co-axillary with male racemes; pedicel 6–10 mm long, elongated up to 20 mm long in fruit; ovary oblong-narrowly ellipsoid, 9–11 mm long, glabrous; receptacle tube 5–8 × 4–5 mm, cup-shaped; sepals as in male; petals slightly longer than male; staminodes 4, 0.7–1 mm long, inserted at the base of the receptacle tube, glabrous; disc 1.5–2 mm long, 3 or 4 lobed, glabrous; lobes free. Fruit 3.5–6 × 2–3 cm, oblong-narrowly ellipsoid, acute-obtuse or rounded at apex, smooth, glabrous, slightly angled, faintly 8–10-ribbed, light green when young, red after ripening. Seeds 9–21, 6–8 × 5–7 mm, suborbicular, greyish-brown, finely warty.
Specimen examined: India, Odisha, Sundargarh district, Rourkela Forest Division, Bisra Range, 21° 58' 864" latitude, 84° 53' 811" longitude, 239 m elevation, 24 July 2023. S. Kumar 0076 (Herbarium of Ambika Prasad Research Foundation, Cuttack, Odisha).
Flowering and fruiting: May–January.
Habitat and ecology: Found in deciduous forest up to 1600 m altitude, climbing on shrubs and small trees. 
Distribution: India (Western Ghats area of Goa, Karnataka, Kerala and Tamil Nadu) and Sri Lanka.

Associated species: Acronychia pedunculata (L.) Miq., Ampelocissus latifolia (Roxb.) Planch., Callicarpa tomentosa (L.) L., Clematis smilacifolia Wall., Combretum roxburghii Spreng., Cyphostemma auriculatum (Roxb.) P.Singh & B.V.Shetty, Dioscorea pentaphylla L., Grewia flavescens Juss., Hugonia mystax L., Ixora nigricans R.Br. ex Wight & Arn., Leea indica (Burm.f.) Merr., Miliusa tomentosa (Roxb.) Finet & Gagnep., Ochna obtusata DC., Shorea robusta C.F.Gaertn., Wendlandia thyrsoidea (Roth) Steud. and Xylosma longifolia Clos.
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Fig. 1. Solena umbellata. A) Habit. B) Abaxial and adaxial surface of leaf. C) Leaf, female flower, fruit and tendril. D. Horizontal section of fruit. E) Fruit. F) Female flower.
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Fig. 2. Collection of Solena umbellata form Bisra Range, Rourkela Forest Division, Sundargarh district, Odisha, India.
Key to species of Solena in India
1a. Anther-thecae straight, connective narrow; ovary tapering at apex into a long neck; fruit narrowed at apex into a long beak, 1–4-seeded; fruiting pedicel less than 5 mm long; seeds distinctly tuberculate-warty .…......................................................................... S. amplexicaulis
1b. Anther-thecae curved or sigmoid, connective swollen; ovary obtuse-rounded at apex; fruit acute-obtuse or rounded at apex, 5–25-seeded; fruiting pedicel 5–40 mm long; seeds smooth or finely tuberculate-warty ……………………………….…………..……………………… 2
2a. Petals with glandular hairs; ovary glabrous; fruit glabrous, faintly 8–10-ribbed or angular ……………………...…………………… S. umbellata
2b. Petals eglandular; ovary hairy; fruit scabrous hairy, neither ribbed nor angular ……………………………………………………………………………….… S. heterophylla
3a. Pedicel of female flower 3–5 mm long; anther-thecae curved; fruit with paler irregular stripes; fruiting pedicel 5–15 mm long …………….……. S. heterophylla subsp. heterophylla 
3b. Pedicel of female flower 10–25 mm long; anther-thecae sigmoid; fruit with dark dots; fruiting pedicel 20–40 mm long ………………………..… S. heterophylla subsp. napaulensis
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