
Ecology and taxonomic note on Zeuxine strateumatica (Linnaeus) Schlechter (Orchidaceae) from Muzaffarpur (Bihar), India
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ABSTRACT 

	Zeuxine strateumatica (L.) Schltr. is a terrestrial orchid. It is reported from the Muzaffarpur district of Bihar state, India, as a new record for the flora of Muzaffarpur. The present study deals with morpho-taxonomical description along with its associated plant species. Field surveys were conducted during 2024-2025 across the campus of Babasaheb Bhimrao Ambedkar Bihar University, Muzaffarpur, for the documentation of floral diversity. Specimens were photographed, and relevant morphological characters were recorded using standard taxonomic procedures. Herbarium specimens were prepared, and identification was done using regional floras. The geographical coordinates of the location were recorded using GPS, and habitat parameters such as associated flora were documented. Moreover, to record its ethnobotanical data, semi-structured interviews were conducted among the local tribes to gather information about its medicinal uses. The present finding contributes to a better understanding of the geographic range of Z. strateumatica and highlights the potential for further botanical discoveries in the Muzaffarpur district. The paper provides photographs, habitat ecology, phenology, and distributional range for this endemic orchid species to facilitate the identification and conservation measures.
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1. INTRODUCTION
Orchidaceae is one of the largest and most diverse families of angiosperms, comprising over 30,000 species (Kindlmann et al., 2023). Out of which 1430 species, 8 subspecies and 46 varieties are found in India (Misra, 2019). Bihar is home to 89 species of orchids belonging to 34 genera (Bhattacharya, 2025). The genus Zeuxine is represented by 84 species worldwide (POWO, 2025), with 20 of them identified in India (Bhattacharjee & Chowdhery, 2018; Khanal et al., 2024; Misra, 2007). Zeuxine strateumatica, commonly known as the soldier orchid or lawn orchid, is a member of the Orchidaceae family. It is an angiosperm and a monocot, classified under the order Asparagales. This annual, rhizomatous geophyte primarily grows in temperate zones. This terrestrial species is typically found in moist environments. It can be considered invasive, as it can flourish in diverse habitats, including disturbed areas, floodplains, forests, grasslands, meadows, and woodlands (Rao et al., 2019). So far, only one species of orchids, Zeuxine strateumatica, has been reported from Bihar (Bharati, 2018). 
Over the years, it has been reported in various parts of the world, often as an introduced species. In 2024, a significant new distribution record was documented in the Yungas forests of Argentina (Martín et al., 2024). This marks the southernmost known occurrence of Z. strateumatica. This discovery highlights the species' ability to adapt to diverse environments. In India, Z. strateumatica has been recorded in many states (Kumar et al., 2005; Gogoi et al., 2012; Bharati, 2018; Jalal & Jayanthi, 2018; Rajwade et al., 2024). Notably, a new distribution record was also established in the Sabarkantha district of Gujarat state (Patel et al., 2020). The distribution records demonstrate the species' widespread presence and its capacity to colonize new habitats across different regions successfully. A comprehensive distribution list indicates that Z. strateumatica is found in Bihar, among other states such as Arunachal Pradesh, Assam, Delhi, Gujarat, Himachal Pradesh, Jammu & Kashmir, Jharkhand, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Manipur, Meghalaya, Mizoram, Nagaland, Odisha, Punjab, Rajasthan, Sikkim, Tamil Nadu, Tripura, Uttarakhand, Uttar Pradesh, and West Bengal (Jalal & Jayanthi, 2018; Kumar & Kumar, 2020; Kumar, 2025). In Bihar, its distribution has been documented in the eco-sensitive zone of Baraila Lake, Salim Ali Jubba Sahni Bird Sanctuary in Vaishali district (Bharati, 2018). A study of the sanctuary’s flora identified Z. strateumatica as the sole representative of the Orchidaceae family in the area. This orchid is typically found in marshy areas and humus-rich soil, often in grasslands and along water bodies (eFloraofIndia, 2024; Rajwade et al., 2024). While specific details about its distribution across Bihar are limited, its occurrence in the Baraila Lake region suggests it may be present in similar habitats throughout the state. The current study aims to enhance the mapping of its broader distribution range in Bihar.

2. Materials and methodS

During the floral diversity work in the Muzaffarpur district of Bihar, the authors collected a terrestrial orchid species (Fig. 1). This species was recorded during the campus survey of Babasaheb Bhimrao Ambedkar University and surrounding areas for the documentation of floral diversity during the year 2024-2025. After a thorough review of published literature (Hooker, 1973) and standard taxonomic morphological studies, the collected specimen was identified as Zeuxine strateumatica. The dimensions of the inflorescence and floral organs were measured using basic hand-held tools, and the observations were recorded in Microsoft Excel for statistical analysis. High-quality photographs of the plant were taken using a Canon EOS 1300D camera, and geographical positioning system coordinates (GPS) were noted, along with information on associated plant species (Kumar et al., 2005; Rajwade et al., 2024). Images were annotated using ImageJ software (National Institutes of Health, Bethesda, Maryland, USA). 
Additionally, ethnomedicinal surveys conducted by Author D among the Munda tribes of Odisha revealed some interesting medicinal uses for this plant species. The survey was carried out over several months in 2024. Participants, primarily elders and community healers with extensive knowledge of traditional plant-based remedies, were selected through sampling. Data was collected using semi-structured interviews, observations, and direct consultations with traditional healers. Interactions with the informants were conducted in the local dialect to eliminate any language barriers. The plants were identified with the assistance of local botanists and herbalists. Informed consent was obtained from all the participants, ensuring they understood the purpose of the research and the potential benefits of documenting their knowledge.  

3. results

Taxonomic Treatment
Zeuxine strateumatica (L.) Schltr. in Bot. Jahrb. Syst. 45: 394. 1911; Santapau and Kapadia, Orchids Bombay 167. t. 38. 1966; Shah, Fl. Gujarat2: 663. 1978; Raghavan et al. in Bull. Bot. Surv. India 84, 1981; Pandey in Shetty and Singh, Fl.Rajasthan 2: 825. 1991; T. Cooke, Fl. Pres. Bombay3: 213. 1958. 
It is a terrestrial herb of 4-25 cm height. The roots are short and crowded at the nodes of the underground stem and rhizome. The stem is fleshy, erect or ascending from a decumbent base, thin, smooth, greenish, and tinted with purple or brown. The leaves are dark green, 5-12, spirally arranged, sessile, sheathing, upright, linear to narrowly lanceolate, long-acuminate, keeled, 1-7 cm long, and 2-7 mm broad. The inflorescence is terminal, with dense spikes of 8-26 flowers, 1-8 cm long. Floral bracts are green, ovate-lanceolate to simply lanceolate, about 15 x 4 mm. The flowers are white, with a pronounced yellow lip. The ovary is sessile, thick, and approximately 7 mm long. The dorsal sepal is concave, ovate-oblong to oblong-elliptic, obtuse, 4-6 x 2-3 mm. The lateral sepals are ovate-oblong to oblong-elliptic, obtuse to acute, oblique, 4-5 mm long, 2-3 mm wide. The petals are oblong-lanceolate, falcate, about 4-6 x 1.5 mm, and converge with the dorsal sepal, forming a hood over the column. 
The lip is fleshy, attached to the base of the column, base concave, pandurate, broadly rounded, and dilated at the apex, 4 x 3 mm. The column is 1.5 mm long, anther scarious, located between two prominent stigmatic processes, and pollinia are yellow coloured and 2 in number (own observation, Fig. 2).
Flowering & Fruiting: January-March. 
Habitat: Terrestrial, growing in moist sandy soil on grassy land near water bodies. 
Specimens Examined: India, Bihar, Muzaffarpur, Babasaheb Bhimrao Ambedkar Bihar University Campus, Latitude 26.1122549°, Longitude 85.3768217°, 54 meters above mean sea level (msl), 11 February 2025. Kadambini Das (HUDBM 532) Herbarium of University Department of Botany, Babasaheb Bhimrao Ambedkar Bihar University, Muzaffarpur, India) (Fig. 3).
Distribution: Genus Zeuxine L. is represented by 84 species around the world (POWO, 2025), with 20 of them identified in India (Bhattacharjee & Chowdhery, 2018; Khanal et al., 2024; Misra, 2007). The native range of Zeuxine strateumatica is from Iran to Central Asia, Tropical and Subtropical Asia. The species has been introduced to Alabama, Argentina Northwest, Bahamas, Bermuda, Brazil Southeast, California, Cuba, Florida, Georgia, Hawaii, Jamaica, Louisiana, Mississippi, Puerto Rico, Saudi Arabia, Texas, and Turkey (POWO, 2025). In India, it has been located in Arunachal Pradesh, Assam, Delhi, Gujarat, Himachal Pradesh, Jammu & Kashmir, Jharkhand, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Manipur, Meghalaya, Mizoram, Nagaland, Odisha, Punjab, Rajasthan, Sikkim, Tamil Nadu, Tripura, Uttarakhand, Uttar Pradesh, and West Bengal. In Bihar, so far, it has been reported only from one location, i.e., Vaishali district (Bharati, 2018).
Status: Although the species is classified as "least concern" on the International Union for Conservation of Nature (IUCN) Red List, it faces threats in certain areas of its native range. In some regions of India, where the species is non-indigenous, it has become rare and is endangered due to reduced rainfall, agricultural encroachment, urbanization, and the overgrazing and trampling by livestock (Kotia et al., 2013). It has been described as an opportunistic orchid that thrives in disturbed habitats but will be displaced if the surrounding vegetation undergoes natural succession (Vélez-Gavilán, 2022).
Associated species: Cyanodon dactylon (L.) Pers., Melilotus indicus (L.) All., Cardamine flexuosa With., Arr. Brit. Pl., Myosotis scorpioides L., and Parietaria sp. L., were found to be associated with Zeuxine strateumatica. 
Ethnomedicinal uses: Our field survey revealed that the Munda tribal community in Jharkhand and Odisha utilizes this plant in two ways: the leaves are consumed as a vegetable, while the roots are used to treat weakness and are believed to possess antioxidant properties. 

4. DISCUSSION

The discovery of Zeuxine strateumatica in Muzaffarpur expands the known distribution range of the species and highlights its adaptability. This orchid prefers open, grassy, and disturbed habitats, often colonizing wastelands, roadside verges, and abandoned fields. It thrives in human-altered landscapes, making it an important indicator of ecological resilience (Collins & Brundrett, 2015). The current paper emphasizes the significance of regional botanical surveys. The data suggest that even in heavily modified environments, rare or overlooked species can persist, contributing to local plant diversity. Although Zeuxine strateumatica is not currently endangered, habitat destruction and urbanization threaten many orchid species in India, especially those with specialized habitat requirements (Fay, 2018; Patel & Mohabe, 2024). Interestingly, Zeuxine strateumatica has already been under stress due to overgrazing and trampling by livestock (Kotia et al., 2013). Recognizing the presence of these species can help in planning effective management strategies. To achieve this, it is essential to conduct comprehensive surveys across Bihar and neighbouring states to map its distribution. Such efforts will raise awareness among local communities about the value of native flora and assist in protecting and restoring natural habitats that support indigenous orchid populations. Further research should focus on the exploration of its pollination biology, symbiotic relationships, and its potential uses in traditional and modern medicines. 
There are significant ecological and conservation implications arising from the recent discovery of Zeuxine strateumatica in Muzaffarpur, Bihar. The following are some of the implications: 
Expansion of regional biodiversity records—This finding is significant for expanding the regional biodiversity records, as no official record of this species had been made from the Muzaffarpur District in Bihar before this observation. Its identification adds a new element to the local flora, highlighting that the botanical diversity in this area remains largely unexplored and requires further exploration (Balkrishna et al., 2024; Jha and Kumari, 2024; Chandra et al., 2025).  
Ecological Indicator of Disturbance—With the acceleration of urbanization, many species face habitat loss. However, resilient species such as Z. strateumatica demonstrate adaptability and the capability to colonize new areas that are often considered degraded or unsuitable (Neto et al., 2011). These species serve as an ecological indicator of disturbance, revealing both challenges and opportunities for habitat management (Vélez-Gavilán, 2022). Their presence in disturbed habitats highlights the significance of conserving even minor components of biodiversity. Recognition and documentation of such species can foster local appreciation for native flora and promote community engagement in conservation efforts (Paine, 2019; Beckwith et al., 2022).
Indicative of range expansion—Reporting new records of any species is crucial for monitoring their range expansion or contraction. This data, combined with further research, will enhance our understanding of the distribution dynamics of Z. strateumatica and the ecological and environmental pressures that the plant species is facing (Balik et al., 2023; Patel et al., 2020).
Updating ecological and evolutionary research—New distributional records are vital for understanding the environmental niche of the species and contribute to broader ecological and evolutionary studies (Betageri & Kotresha, 2025; Parmesan et al., 2005). This helps researchers understand patterns of genetic variation across different populations. They also provide insights about evolutionary processes such as adaptation, gene flow, and speciation (Jon & Ary, 2022). 
Updating taxonomic and phylogenetic relationships—The discovery of new populations may reveal morphological or genetic variations that could lead to taxonomic revisions or the identification of new subspecies or varieties. This enhances the understanding of the species' evolutionary history (Santis et al., 2023). 
Habitat management and restoration—The natural distribution of a species determines the effective way of habitat management. New distributional records provide insight into identifying critical habitats that require protection and restoration. For threatened plant species, the establishment and conservation of protected areas become more precise and effective (Araújo et al., 2005; Guisan et al., 2013; Feng et al., 2022). 
Filling Knowledge Gaps—New distributional records contribute to filling knowledge gaps regarding unexplored areas, leading to a more complete picture of regional and global plant diversity. This vital information helps in conservation planning and the true extent of biodiversity. It also highlights areas that require further exploration and monitoring to make sure that no important populations are overlooked (Carpio et al., 2013; Sampaio et al., 2025). 
Supporting climate change studies—Monitoring the shifts in the distribution of plant species over time provides valuable data for understanding the impacts of climate change. Alterations in the distributional ranges serve as an indicator of environmental change and help in making predictive models for future diversity patterns (Kelly et al., 2008; Mahmoud et al., 2025; Rubenstein et al., 2023). 
Enriching regional and global floristic databases—Addition of new plant species to a geographical area enriches floristic databases and online repositories. This facilitates global research collaborations, meta-analysis, and conservation planning. It helps in creating a more comprehensive and accessible knowledge base for scientists worldwide (Panitsa et al., 2021; Bargali et al., 2025; Enríquez-de-Salamanca, 2025; Xiao et al., 2023). 
Fostering citizen-led scientific initiatives—New distributional records often involve local communities and citizen scientists, raising awareness about plant conservation. This participatory approach can lead to greater protection efforts and community-based resource management (Panitsa et al., 2021; Mandeville et al., 2023; Jones et al., 2024). 
Ecological niche modelling—Accurate distribution ranges are crucial for developing ecological niche models that aid in predicting suitable habitats under current and future conditions. This helps in anticipating the potential spread and decline of the species and suggests proactive conservation (McSHEA, 2014; Santana et al., 2024). 
Potential source of medicine—The plant species has been identified as ethnobotanically significant. Research indicates that this species provides an excellent source of green vegetables, and the roots are used to treat weakness and have strong antioxidant properties (Bazzicalupo et al., 2023; Hossain et al., 2025). By discovering new distribution records, the continued availability of this plant might facilitate the exploration of its phytochemically active compounds and additional medicinal uses. 

5. CONCLUSIONS AND RECOMMENDATIONS
The discovery of Zeuxine strateumatica in Muzaffarpur, Bihar, marks an important addition to the regional flora. It expands the known distribution range of the species. The presence of this species in disturbed and human-altered habitats highlights its ecological resilience and potential as an indicator of habitat disturbance. This emphasizes the importance of ongoing botanical surveys in underexplored regions, especially areas experiencing land-use changes. These distribution records will help fill gaps in biodiversity knowledge, provide data for ecological, evolutionary, and climate-related studies, and guide conservation efforts. Additionally, such discoveries underscore the need to involve local communities in documenting and conserving biodiversity. Recognizing, identifying, and recording adaptable but often overlooked species like Zeuxine strateumatica can raise public awareness and support for protecting native flora. To develop effective conservation and management strategies, comprehensive surveys across Bihar and neighboring states are crucial. Future research should explore the species' pollination biology, symbiotic relationships, and potential medicinal uses, thereby advancing scientific understanding and practical conservation. 
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Fig. 1. Location of Study site: a. map shows District Muzaffarpur in the State Bihar (inset shows location of Bihar in the map of India), b. Google earth image showing study site in Muzaffarpur district. 
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Figure 2. a. Habit of Zeuxine strateumatica, b. whole plant, c. inflorescence of Zeuxine strateumatica showing floral morphology. 
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Figure 3. Herbarium specimen of Zeuxine strateumatica deposited at the Herbarium University Department of Botany, B. R. A. Bihar University, Muzaffarpur
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