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Ecology and Ethnobotany of Osyris lanceolata Hochst. & Steud. (Santalaceae) in Odisha, India

Abstract
Osyris lanceolata Hochst. & Steud. (Santalaceae), commonly known as African sandalwood or Jangli chai, is an evergreen, hemiparasitic tree of high medicinal and economic importance. The species is widely distributed across tropical and subtropical regions of Africa and Asia, exhibiting a scattered and patchy population structure. The present study compiles and synthesises available information on the habit, habitat, morphology, host associations, distribution, and ethnomedicinal uses of O. lanceolata, with special reference to its occurrence in Odisha state, India. The study highlights its ecological adaptability, hemiparasitic behaviour, and ethnobotanical significance, while also identifying critical knowledge gaps related to population ecology, regeneration biology, conservation status, and sustainable utilisation. Addressing these gaps is essential for formulating effective conservation and management strategies for this increasingly threatened species.
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Introduction
Osyris lanceolata Hochst. & Steud., commonly known as East African sandalwood, is a hemi-parasitic androdioecious multi-stemmed small tree or shrub. The great variation in leaf size and shape has elicited a considerable synonymy (Khayota et al., 2023). The genus Osyris L. comprises evergreen shrubs or small trees belonging to the family Santalaceae, most members of which exhibit a hemiparasitic habit by partially parasitising neighbouring plants. Species of Osyris are widely distributed across tropical and temperate regions of the world, and the genus is represented by more than 34 species globally (Xiang et al. 2003). The species grows in upland dry evergreen forest and mist forest, with associated bushland and grassland, extending down rivers and from there marginally into deciduous woodland; It is found in the altitudinal range (50–)900–2700 m (Polhill, 2005). These plants are ecologically distinctive due to their parasitic associations and are economically important for their aromatic wood and medicinal properties. Osyris lanceolata Hochst. & Steud. ex A. DC. is an evergreen, drought-tolerant, hemiparasitic small tree attaining a height of 1–10 m (Gathara et al. 2014). It is the only representative of the genus Osyris reported from the state of Odisha, India. The species is widely known by various vernacular names, including African sandalwood and East African sandalwood, while in India it is commonly referred to as Jangli Chai (Malik et al. 2023). The heartwood of O. lanceolata yields essential oils of considerable commercial value, extensively used in the perfumery industry (Mugula et al. 2021). Its utilisation increased notably in the early twentieth century following the decline in natural populations of Santalum album L., which led to a search for alternative sources of sandalwood oil (Adugnaw 2020). Many households utilise O. lanceolate Hochst. & Steud. for their subsistent livelihoods and as a medicinal source for human and ethno veterinary purposes (Moichwanetse 2020; Mwangi et al., 2021). Ecologically, O. lanceolata exhibits a broad host range and parasitises a variety of woody and shrubby plant species. In Tanzania, reported host plants include Rhus natalensis, Dodonaea viscosa, Tecomaria capensis, Catha edulis, Apodytes dimidiata, Brachystegia spiciformis, Maytenus acuminatus, Casuarina equisetifolia, and Aphloia theiformis (Mwang’ingo et al. 2010). Such host flexibility contributes to its ability to survive in diverse habitats, ranging from dry woodlands to montane ecosystems. Despite its wide geographic distribution and economic importance, detailed information on the ecology, host associations, and regional distribution of O. lanceolata in India, particularly in Odisha, remains limited and fragmented. The present study is therefore significant in consolidating available knowledge on the habit, habitat, and distribution of O. lanceolata, while providing region-specific insights from Odisha. Present documentation is essential for improving understanding of its ecological requirements and for supporting future conservation, management, and sustainable utilisation strategies for this increasingly threatened hemiparasitic tree.
Methodology
A comprehensive review of published literature was carried out to compile information on the taxonomy, morphology, distribution, host associations, and ethnomedicinal uses of Osyris lanceolata Hochst. & Steud. Relevant data were collected from floras, research articles, review papers, and ethnobotanical studies, including regional floristic works and peer-reviewed journals (Kumar, 2025). Special emphasis was given to literature documenting the occurrence and ecological attributes of the species in India and Odisha. Nomenclature and taxonomic details were verified using standard floristic references (Saxena and Brahmam 1995). Field surveys were conducted in different forested and hilly regions of Odisha, particularly in areas where Osyris lanceolata has been previously reported, including Deomali hills (Koraput district) and surrounding landscapes. Surveys were undertaken during the flowering and fruiting seasons to facilitate accurate identification. Habitat characteristics, growth form, associated vegetation, and host plant associations were recorded through direct field observations. Photographs of vegetative and reproductive parts were taken, and the distribution pattern of populations was noted. Identification of the species was confirmed using standard taxonomic keys and regional floras (Saxena and Brahmam 1995).
Morphology and Host Association
Field observations revealed that Osyris lanceolata is an evergreen, hemiparasitic small tree attaining a height of approximately 7–10 m, with a rounded to irregular canopy and a smooth grey bark (Figure 1). The species exhibits a highly branched growth form, with branches often drooping or pendant, a characteristic that may aid in light interception in open and semi-open habitats. Leaves are sparse, simple, and alternately arranged, displaying blue-green to yellow-green colouration. They are thick, coriaceous, slightly glaucous, and crowded along the stems, with shapes varying from obovate-oblong to elliptic-lanceolate or oblanceolate. The cuneate leaf base and mucronate apex observed in the present study are consistent with earlier descriptions by Saxena and Brahmam (1995) and Mwang’ingo et al. (2010), confirming the taxonomic identity of the species. The reproductive morphology is characterised by small, unisexual, yellow-green flowers borne in axillary clusters or short panicles of 2–3 flowers. Male flowers occur in axillary cymes, whereas female flowers are solitary, with all floral parts arranged in fours, indicating a tetramerous floral structure. The fruit is a globose, yellow drupe measuring 7–8 mm in diameter. These morphological traits are diagnostic for O. lanceolata and facilitate its distinction from closely related taxa within the genus. The consistency between field observations and earlier reports suggests limited morphological plasticity across its distribution range. The hemiparasitic nature of O. lanceolata was evident from its association with multiple host species in the field. In the present study, Pongamia pinnata, Wendlandia thyrsoidea, and Ageratina adenophora were recorded as host plants. The ability of O. lanceolata to parasitise both native tree species and invasive shrubs such as A. adenophora indicates a broad host range and ecological flexibility. Similar observations of wide host diversity have been reported from East Africa, where the species parasitises a range of woody taxa (Mwang’ingo et al. 2010). Such host generalism may enhance survival in heterogeneous habitats but may also influence growth performance, population structure, and regeneration dynamics. The results of the present study corroborate earlier reports indicating that O. lanceolata has a wide pantropical distribution across Africa, South Asia, Southeast Asia, China, and parts of southern Europe (Mwang’ingo et al. 2007).
Distribution
In India, the species occurs sporadically across the subtropical Himalayas, Northeast India, Central India, and Peninsular regions, including Odisha (Balakrishnan et al. 2012; Malik et al. 2023; Gusain et al. 2025). Within Odisha, populations were confirmed from the Deomali hills of Koraput district, supplementing earlier records from the Mahendragiri hills and Similipal Biosphere Reserve (Saxena and Brahmam 1995). The species exhibits a highly scattered and patchy distribution, typically restricted to rocky slopes, dry woodlands, and montane habitats up to 2,000 m elevation. Such fragmented occurrences may be attributed to specific habitat requirements, dependence on suitable host plants, and anthropogenic pressures. The observed pattern of isolated individuals or small clusters suggests limited natural regeneration, a phenomenon also reported from other parts of its range. 
Ethnomedicinal Uses 
The compilation of ethnomedicinal uses (Table 1) highlights the extensive traditional knowledge associated with O. lanceolata across Africa and South Asia. Different plant parts, including bark, leaves, roots, and heartwood, are used to treat a wide range of ailments such as fungal infections, gynaecological disorders, diarrhoea, neurological problems, respiratory ailments, sexually transmitted diseases, and bone fractures. Leaves are particularly valued in Nepal for their use as lactation stimulants, labour inducers, and treatments for sprains and muscle injuries (Osujih 1993; Shyaula 2012). The frequent use of bark, roots, and heartwood in medicinal preparations, especially in East Africa and Nepal, underscores the pharmacological potential of the species but also raises concerns regarding destructive harvesting practices. Removal of bark and roots can severely affect plant survival, especially in species with slow growth and poor regeneration. The broad spectrum of medicinal applications documented in different cultural contexts indicates the need for further phytochemical and pharmacological investigations, as well as the development of sustainable harvesting protocols. The combined results on morphology, host association, distribution, and ethnomedicinal use suggest that O. lanceolata is a highly adaptable yet vulnerable species. While its hemiparasitic habit and host generalism allow it to occupy diverse habitats, its scattered distribution, dependence on specific ecological conditions, and intensive use for medicinal and commercial purposes may pose significant threats to its long-term survival. The documentation of its occurrence in Odisha adds valuable regional data and emphasises the need for site-specific conservation measures. Integrating ecological studies with ethnobotanical knowledge can contribute to the formulation of effective conservation and management strategies for this economically and culturally important hemiparasitic tree.
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Figure 1: Vegetative parts of O. lanceolata; a) canopy, b & c) leaves with flower, d) fruit, e) seeds. F) bark
Table 1: Medicinal uses of Osyris lanceolata
	Plant part
	Ailment
	Mode of use
	Region/ Ethnic group
	Reference

	Bark 

	Candidiasis and fungal infections
	Decoction of bark
	East Africa
	Masevhe et al. (2015)

	
	Gynaecological disorders
	Smoke directed to the vagina
	South Africa
	Mwangi et al. (2021)

	Leaves 

	Lactation stimulant and labour induction
	Dried leaves infused in hot water as herbal tea (“Nundhiki”)
	Kavre district, Nepal (Tamang, Newar)
	Osujih (1993)

	
	Sprains and muscle injuries
	2 kg leaves boiled in 10 L water- reduced, evaporated to viscous mass (“Nundhiki ko khoto”), mixed with butter/rapeseed oil, used externally to massage twice daily
	Central Nepal
	Shyaula (2012)

	
	Emetic and antiviral
	Decoction or crude use
	Asia, Africa
	Mwangi et al. (2021)

	
	ENT (Ear, Nose, Throat) infections
	Leaves are boiled and administered orally
	East Africa
	Malik et al. (2023)

	
	Bacterial infections
	Leaf extract
	Nepal
	Paudel and Gyawali (2014)

	Roots 

	Diarrhoea
	Roots decoction in water, thrice daily (250 ml)
	Kenya
	Malik et al. (2023)

	
	Neurological problems
	Root-based preparations
	Nepal
	Acharya and Rokaya (2005)

	Roots and bark 

	Postpartum bleeding and uterine contraction
	Root bark boiled for 10 min, filtrate taken orally (10 tsp, three times daily)
	Nepal
	Shrestha and Joshi (1993)

	
	Anaemia, cough and malaria
	Decoction of roots, bark and heartwood
	Tanzania, Kenya
	Shyaula (2012); Mwangi et al. (2021)

	
	Bone fracture, dislocation
	100 g bark boiled in 3 L water to a gelatinous mass, applied as plaster
	Nepal
	Mwangi et al. (2021)

	Wood/ heartwood 
	Cough
	Wood decoction
	Tanzania
	Shyaula (2012)



Conclusion
Osyris lanceolata Hochst. & Steud. is an ecologically distinctive and ethnobotanically significant hemiparasitic tree with a wide pantropical distribution. The present study consolidates information on its morphology, host associations, habitat preference, distribution, and traditional medicinal uses, with particular emphasis on its occurrence in Odisha, India. Field observations confirm that the species is morphologically consistent with earlier descriptions and exhibits broad host flexibility, enabling it to persist in diverse and often resource-limited habitats such as rocky slopes, dry woodlands, and montane regions. Despite its adaptability, O. lanceolata shows a highly scattered and patchy distribution, suggesting limited natural regeneration and potential vulnerability to habitat disturbance. The extensive use of its bark, roots, and heartwood in traditional medicine across Africa and South Asia highlights its high cultural and therapeutic value, but also raises concerns regarding unsustainable and destructive harvesting practices. The documentation of new locality records from Odisha contributes valuable baseline data for understanding the regional distribution of the species. Overall, the findings underscore the need for focused ecological studies on population dynamics, regeneration biology, and host specificity, alongside phytochemical validation of its medicinal properties. Conservation-oriented management strategies, including habitat protection, awareness among local communities, and promotion of sustainable utilisation practices, are essential to ensure the long-term survival of O. lanceolata in its natural habitats.
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