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ABSTRACT

	Aims: Qualitative field survey was carried out to record flowering plant wealth of sand dunes and coastal areas of Tirunelveli district, one of the southern districts of Tamil Nadu, a part of peninsular India. 
Study design:  Qualitative field survey.
Place and Duration of Study: Tirunelveli district of Tamil Nadu; One year
Methodology: Qualitative field surveys were conducted to document flowering plant species occurring within approximately 100 m of the shoreline across coastal and sand dune habitats of Tirunelveli District, Tamil Nadu. The survey was carried out over a one-year period from April 2024 to March 2025. The study encompassed a 48.9 km stretch of coastline extending from Kootapuli to Thoppuvilai. Systematic field surveys were undertaken on foot along the coastal belt. Most plant species were identified on the site and recorded through detailed field notes. All identifications were further verified and authenticated by the research supervisor.
Results: A total of 253 plant species representing 182 genera and 61 families were recorded from the study area. Among these, Fabaceae was the most dominant family with 44 species, followed by Malvaceae (17 species), Acanthaceae and Euphorbiaceae (15 species each), Amaranthaceae, Convolvulaceae and Lamiaceae (12 species each), and Poaceae (10 species). Apocynaceae, Asteraceae and Phyllanthaceae were represented by eight species each, Portulacaceae and Rubiaceae by six species each, and Solanaceae by four species. In addition, nine families were represented by three species each, 11 families by two species each, and 27 families by a single species each. Herbs constituted the dominant life form with 108 species, followed by shrubs comprising 57 species that provide diverse microhabitats for dune-associated organisms. Trees were represented by 44 species and occurred in comparatively lower numbers, likely reflecting the combined effects of harsh environmental conditions, limited adaptive capacity, and anthropogenic pressures. Climbers accounted for 25 species and rely on structural support from surrounding vegetation, whereas creepers, represented by 19 species, contribute significantly to sand stabilization and surface binding.
Conclusion: The coastal sand dune ecosystem of Tirunelveli District supports relatively high floristic diversity, comprising 253 plant species across 182 genera and 61 families, including nine endemic taxa and several species of conservation concern. The dominance of herbaceous life forms and the substantial presence of invasive alien species reflect both strong adaptive strategies and increasing ecological stress within this fragile system.
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1. INTRODUCTION

The coastal belt of Tirunelveli District is shaped by distinctive environmental conditions, including sandy and nutrient-poor soils, elevated salinity, strong littoral winds, and periodic tidal inundation. These factors impose severe constraints on plant establishment and growth; nevertheless, a diverse assemblage of plant species has evolved adaptive strategies that enable persistence in this challenging environment. The regional flora is dominated by halophytes capable of tolerating high salt concentrations and xerophytes adapted to drought-prone, arid conditions. Together, these plants perform critical ecological functions by stabilizing sand dunes, reducing soil erosion, and buffering coastal landscapes against the impacts of sea-level rise and storm surges.
Mangrove communities and their associated wetland vegetation occur in transitional zones where freshwater interfaces with marine environments. Scattered stands of mangrove associates are also present along coastal rivers and backwaters within the study area. These vegetative formations play a vital role in preventing saline intrusion into terrestrial systems while providing habitats for a variety of dune-associated flora and fauna (Islam & Gnauck, 2007). Coastal plant resources further contribute to local livelihoods. Several dune plant species are valued in traditional medicine (Muthukumar & Samuel, 2011), and others contain bioactive metabolites with recognized pharmaceutical and phytochemical potential (Narayanan et al., 2025; Padmavathy & Anbarashan, 2011). In addition, coastal vegetation supports pastoral practices by serving as forage for livestock (Sridhar & Bhagya, 2007). These habitats also enhance faunal diversity by offering shelter and feeding grounds for birds, insects, and small mammals (Deppe & Rotenberry, 2008; McLachlan, 1991; Nagelkerken et al., 2008; Spencer et al., 2015).
Sand dune systems constitute one of the most ecologically significant coastal ecosystems due to their unique assemblages of plant species adapted to saline stress, mobile sandy substrates, and persistent wind exposure (Hesp, 1991). The specialized flora of dune habitats is fundamental to dune stabilization, shoreline protection, and the maintenance of coastal biodiversity (Sigren et al., 2014). Vegetation in these systems is typically dominated by halophytes and xerophytes that exhibit distinctive morphological and physiological adaptations, enabling survival in nutrient-limited and highly dynamic environments (Breckle, 2002). Comprehensive understanding of coastal dune flora is therefore essential for biodiversity conservation (Muñoz-Vallés & Cambrolle, 2015), sustaining ecosystem services, and mitigating the combined pressures of climate change and anthropogenic disturbances (He & Silliman, 2019; Spalding et al., 2014).
In Tamil Nadu, coastal sand dunes represent ecologically rich yet highly vulnerable ecosystems. Their role in shoreline protection, biodiversity maintenance, and cultural heritage emphasizes the urgency of implementing targeted conservation and restoration strategies (Toft, 2017). Conservation of native dune flora is particularly important, as it underpins ecological stability and enhances the natural resilience of the coastline to climate-induced stressors and increasing human activities (Gazi et al., 2023). Besides, an endangered forest type, namely, tropical dry evergreen forest (TDEF) flourishing on the sand dunes of southern Coromandel coast (Udayakumar & Parthasarathy, 2010; Udayakumar et al. 2025a, b, 2026; Udayakumar & Evitex-Izayas, 2025; .
Coastal dunes exhibit considerable structural variability, ranging from highly mobile, unvegetated dunes continuously reshaped by wind action to stabilized dunes where vegetation anchors sand deposits, resulting in relatively permanent landforms (Maun, 2009). Beyond serving as geomorphological barriers against marine forces, these dunes function as specialized ecological habitats that support organisms adapted to extreme conditions, including high temperatures, salt spray, nutrient-deficient soils, and shifting substrates (Eckardt, 2022).

2. material and methods

2.1 Study area

The present investigation was carried out in Tirunelveli District of Tamil Nadu, situated in the southern part of Peninsular India. Geographically, the district lies between 8°15′ and 9°10′ N latitude and 77°05′ to 78°25′ E longitude (Figure 1). It is bounded by the Gulf of Mannar to the east and the Western Ghats to the west. The district encompasses a wide range of natural ecosystems, including riverine plains, inland landscapes, and extensive coastal tracts. Among these, the coastal and sand dune ecosystems constitute ecologically significant habitats that harbor a distinct and specialized assemblage of plant species adapted to saline conditions, sandy substrates, and other coastal environmental stresses.
2.2. Field survey

A qualitative field survey was conducted to document flowering plant species occurring within approximately 100 m of the shoreline across coastal and sand dune habitats of Tirunelveli District, Tamil Nadu (Figure 1). The survey was carried out over a one-year period from April 2024 to March 2025. The study encompassed a 48.9 km stretch of coastline extending from Kootapuli to Thoppuvilai, as delineated under the Coastal Regulation Zone (CRZ) notified by the Department of Environment and Climate Change, Government of Tamil Nadu.
Systematic field surveys were undertaken on foot along the coastal belt. Most plant species were identified in situ and recorded through detailed field notes. Specimens of unidentified taxa were collected in zip-lock bags, and geo-referenced photographs were taken to aid subsequent taxonomic verification. Species identification was performed using standard floristic references, including Flora of the Gulf of Mannar (Daniel & Umamaheswari, 2001), Gamble’s Flora of the Presidency of Madras (Gamble & Fischer, 1915-1935), and other relevant regional floras. All identifications were further verified and authenticated by the research supervisor.
Recorded plant taxa were classified into life-form categories—herbs, shrubs, trees, climbers, and creepers. Binomial nomenclature, author citations, and family delimitations were standardized following Plants of the World Online (https://powo.science.kew.org). The conservation status of each species was assessed using the International Union for Conservation of Nature (IUCN) Red List database (https://www.iucnredlist.org). Information on invasive alien species was compiled from published sources, particularly Reddy et al. (2008) and Udayakumar et al. (2014). Based on geomorphological features and vegetation structure, dune habitats and their associated plant communities were categorized into embryo dunes, mobile dunes, dune slacks, and woodland dunes, following established classification systems (Doody, 2001, 2012; Anbarashan et al., 2024).
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Figure 1. The map of Tirunelveli District wherein qualitative surveys conducted in coastal areas to record flowering plant wealth.

3. results and discussion

3.1. Types of sand dunes

The present investigation of sand dune ecosystems in Tirunelveli District led to the identification of four major coastal vegetation types, namely embryo dunes, mobile dunes, dune slacks, and heath, scrub, and woodland formations (Figure 2, 3). These vegetation units comprise four distinct structural layers, each supporting a characteristic assemblage of plant species. The documented flora includes halophytes, mangrove associates, and wetland taxa adapted to saline and waterlogged conditions. Furthermore, the study recorded the occurrence of several invasive alien species, as well as endemic and threatened plant taxa, highlighting both the ecological uniqueness and conservation significance of the coastal dune systems in the region. 
Embryo dunes constitute the earliest and most ephemeral stage in coastal sand dune succession, preceding the development of mobile dunes. These formations typically occur within the upper intertidal to supratidal zones and attain heights of approximately 3–5 ft. Vegetation cover on embryo dunes is sparse and is dominated by salt-tolerant monocotyledonous and dicotyledonous taxa, including Sesuvium portulacastrum (L.) L., Cyperus bulbosus Vahl, Halopyrum mucronatum (L.) Stapf, and Spinifex littoreus (Burm.f.) Merr., together with other halophytic species.
Embryo dunes are seasonal features, developing primarily during the summer months and exhibiting high vulnerability to erosion caused by tidal action and winter storm events. Despite their inherent instability, these dunes undergo annual regeneration through renewed sediment deposition and recolonization by pioneer vegetation. Due to their sensitivity to anthropogenic disturbance, embryo dunes represent a dynamic yet relatively uncommon coastal habitat, occurring predominantly along minimally disturbed shorelines.
Mobile dunes represent the second successional stage following embryo dune formation and are frequently stabilized through plantations of Casuarina equisetifolia L. to mitigate wind- and wave-induced erosion. Due to their comparatively greater elevation, access to the groundwater table in this zone is restricted, resulting in pronounced moisture stress. Consequently, vegetation in mobile dunes is dominated by species exhibiting Crassulacean Acid Metabolism (CAM) and C₄ photosynthetic pathways, which confer enhanced tolerance to arid and saline conditions.
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Figure 2. Cross section of coastal sand dunes in the study area
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Figure 3. Ecological succession of dunes in the study area.

Characteristic species of this zone include Agave americana L., Euphorbia antiquorum L., Opuntia monacantha (Willd.) Haw., Aloe vera (L.) Burm.f., Enicostema axillare (Poir. ex Lam.) A. Raynal, and species of Portulaca. Many of these taxa exhibit nocturnal carbon fixation, a hallmark of CAM physiology, wherein stomatal opening during nighttime reduces transpirational water loss while permitting the uptake of atmospheric carbon dioxide and moisture. This physiological adaptation facilitates plant survival under the extreme environmental conditions that characterize mobile dune ecosystems.
In the study area, river channels flowing toward the sea are frequently obstructed by mobile dunes that function as natural geomorphological barriers. As a result, surface water is deflected to flow parallel to the shoreline and becomes impounded in the low-lying zone between mobile dunes and the heath, scrub, and woodland formations. This hydrological process leads to the development of seasonal wetlands, locally referred to as dune slacks, which generally desiccate during the summer months.
Dune slacks support comparatively dense vegetation and exhibit high levels of biodiversity within the coastal landscape. The vegetation of this zone can be broadly categorized into three groups: (i) aquatic taxa such as Typha angustifolia L.; (ii) wetland species including Hygrophila auriculata Heine and Ipomoea aquatica Forssk.; and (iii) mangrove associate species such as Aeluropus lagopoides (L.) Thwaites, Calophyllum inophyllum L., and species of Pandanus. Although mangrove associates are well represented in the study area, true mangrove species were not recorded within the dune slack ecosystem.
Dune slacks serve as transitional habitats between inland and coastal ecosystems, supporting a diverse assemblage of vegetation that includes halophytes as well as inland herbs, shrubs, and woody taxa. Species inhabiting this zone exhibit high tolerance and adaptive capacity to prevailing environmental conditions, which are comparatively favorable due to lower soil pH and higher soil organic matter content. These edaphic characteristics enhance soil fertility and promote plant establishment and growth. Notably, approximately 80% of the total plant species recorded during the present study were documented from dune slacks, including a considerable proportion of invasive alien taxa. This pattern reflects both elevated species richness and heightened ecological vulnerability of the dune slack ecosystem.

3.2. Plant diversity

A total of 253 plant species representing 182 genera and 61 families were recorded from the study area (Appendix 1). Among these, Fabaceae was the most dominant family with 44 species, followed by Malvaceae (17 species), Acanthaceae and Euphorbiaceae (15 species each), Amaranthaceae, Convolvulaceae and Lamiaceae (12 species each), and Poaceae (10 species). Apocynaceae, Asteraceae and Phyllanthaceae were represented by eight species each, Portulacaceae and Rubiaceae by six species each, and Solanaceae by four species. In addition, nine families were represented by three species each, 11 families by two species each, and 27 families by a single species each (Table 1, Appendix 1) Selected plants are featuren in Figure 4.
Comparison with previous floristic investigations from Tirunelveli District indicates substantially higher species richness in the present study. For example, Ramarajan and Murugesan (2014) documented only 55 species belonging to 46 genera and 26 families from the district. In contrast, the present inventory records nearly fivefold higher species richness, reflecting the comprehensive nature of the survey and the floristic significance of the coastal sand dune ecosystem.

Table 1. Family-wise distribution of flowering plant species recorded from the coastal sand dune ecosystem of Tirunelveli District, Tamil Nadu.
	Family
	No. of species

	Fabaceae
	44

	Malvaceae
	17

	Acanthaceae
	15

	Euphorbiaceae
	15

	Amaranthaceae
	12

	Convolvulaceae
	12

	Lamiaceae
	12

	Poaceae
	10

	Apocynaceae
	8

	Asteraceae
	8

	Other families
	100



Several floristic surveys have also been conducted in other districts of Tamil Nadu. A recent investigation from Kanniyakumari District reported 311 species belonging to 233 genera and 75 families (Akash et al., 2025), while Anbarashan et al. (2024) recorded 105 species representing 85 genera and 39 families from Cuddalore District. Earlier studies documented comparatively lower species richness, including 42 species from Thoothukudi District (Muthukumar & Samuel, 2011), 32 species from Cuddalore District (Arulmoorthy & Srinivasan, 2017), 41 species from Nallavadu Village, Puducherry (Padmavathy et al., 2010), 52 phytomedicinal species from Puducherry (Padmavathy & Anbarashan, 2011), and 39 species from Marakkanam in Viluppuram District (Silambarasan & Senthilkumaar, 2015).
At a broader spatial scale, Rodrigues et al. (2011) documented the flora of sand dune and coastal ecosystems across India. Along the east coast, they reported 89 species from Tamil Nadu, 57 species from Andhra Pradesh, 73 species from Odisha, 43 species from West Bengal, and 29 species from the Andaman and Nicobar Islands. On the west coast, recorded species richness included 66 species from Gujarat, 46 species from Maharashtra, 106 species from Goa, 145 species from Karnataka, 37 species from Kerala, and 67 species from Lakshadweep. Despite covering a comparatively small geographical area, the present study documents a greater number of plant species than many state-level coastal dune floristic inventories, underscoring the exceptional floristic diversity and ecological significance of the sand dune and coastal habitats of southern Tamil Nadu.

3.3. Life form classification

The documented plant species were categorized into distinct life-form classes. Herbs constituted the dominant life form with 108 species, followed by shrubs comprising 57 species that provide diverse microhabitats for dune-associated organisms. Trees were represented by 44 species and occurred in comparatively lower numbers, likely reflecting the combined effects of harsh environmental conditions, limited adaptive capacity, and anthropogenic pressures. Climbers accounted for 25 species and rely on structural support from surrounding vegetation, whereas creepers, represented by 19 species, contribute significantly to sand stabilization and surface binding. The predominance of herbaceous taxa observed in the present study indicates the influence of both natural and anthropogenic disturbances, including grazing, trampling, and fire, which tend to favor fast-growing and disturbance-tolerant life forms (Table 2).

Table 2. Life-form spectrum of flowering plant species in the coastal sand dune ecosystem of Tirunelveli District, Tamil Nadu.
	Life form
	Species

	Herbs
	108

	Shrubs
	57

	Trees
	44

	Climbers
	25

	Creepers
	19
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Figure 4. A. Phyllanthus rotundifolius; B. Sesuvium portulacastrum; C. Neltuma juliflora - seedlings; D. Spinifex littoreus; E. Ipomoea pes-caprae; F. Pedalium murex; G. Leucas aspera; H Coccinea grandis.

3.4. Endemic species

Nine plant species recorded in the study area are geographically restricted and therefore categorized as endemic. Of these, two species—Acrachne henrardiana (Bor) S. M. Phillips and Chloris wightiana Nees ex Steud.—are endemic to the Gulf of Mannar region. Jatropha maheshwarii Subram. & M. P. Nayar is endemic to Tamil Nadu, while six species—Barleria longiflora L.f., Crotalaria globosa Wight & Arn., Euphorbia glaucescens Willd., Pandanus unipapillatus Dennst., Lepidagathis pungens Nees, and Lepidagathis spinosa Wight ex Nees—are endemic to Peninsular India.
The relatively high representation of endemic taxa underscores the ecological significance and conservation value of the coastal sand dune ecosystems of Tirunelveli District. Compared with earlier floristic investigations, the present study documents a greater number of endemic species, indicating that the study area functions as an important regional refuge for restricted-range flora (Appendix 1). Endemic species, owing to their limited geographic distribution and narrow ecological amplitude, are inherently vulnerable to environmental change and anthropogenic disturbances.
Despite this ecological importance, the dune habitats of the study area are increasingly subjected to human pressures, including coastal development, sand mining, plantation activities, tourism-related disturbances, grazing, and the proliferation of invasive alien species. These disturbances can disrupt natural dune dynamics, fragment habitats, and degrade specialized microhabitats essential for the persistence of endemic taxa. Given their limited dispersal capacity and specialized habitat requirements, endemic species are particularly susceptible to local extinction under such conditions.
The comparatively higher endemic richness recorded in the present study highlights the urgent need for targeted conservation interventions. Conservation strategies should prioritize the protection of intact dune systems, regulation of anthropogenic activities within ecologically sensitive zones, and control of invasive alien species. Furthermore, long-term ecological monitoring and habitat restoration initiatives are essential to maintain natural dune stabilization and successional processes. Recognizing the study area as a conservation priority landscape would significantly contribute to safeguarding its unique endemic flora and enhancing the resilience of coastal ecosystems in the context of climate change and sea-level rise.

3.5. IUCN threatened categories

Assessment of the conservation status of the recorded plant species revealed varying degrees of extinction risk within the study area. According to the IUCN Red List, one species, Tectona grandis L.f., is classified as Endangered, two species—Cayratia pedata (Lam.) Juss. ex Gagnep. and Santalum album L.—are categorized as Vulnerable, and one species, Swietenia mahagoni (L.) Jacq., is listed as Near Threatened. In addition, two species are designated as Data Deficient, 92 species are categorized as Least Concern, and 155 species have not yet been evaluated (Table 3).

Table 3. IUCN Red List conservation status of flowering plant species recorded from the coastal sand dune ecosystem of Tirunelveli District, Tamil Nadu.
	Status
	Species

	Endangered
	1

	Vulnerable
	2

	Near Threatened
	1

	Data Deficient
	2

	Least Concern
	92

	Not Evaluated
	155


The presence of globally threatened taxa highlights the ecological significance of the coastal sand dune ecosystems of Tirunelveli District and suggests that these habitats function as important refuges for plant species at risk of extinction. Such species are often highly sensitive to habitat degradation and anthropogenic disturbances, and their occurrence reflects the role of relatively intact dune systems in supporting vulnerable flora. Furthermore, the high proportion of Not Evaluated species reveals substantial gaps in taxonomic and conservation knowledge. The absence of formal assessments restricts understanding of population status, ecological functions, and threat levels, thereby limiting the development of effective conservation strategies. These findings emphasize the need for comprehensive floristic inventories, population-level ecological studies, and targeted IUCN Red List assessments to support evidence-based conservation and management planning.

3.6. Invasive alien species

Of the 253 plant species recorded from the study area, 57 species representing 46 genera and 22 families were identified as invasive alien taxa (Appendix 1). Malvaceae was the most dominant family with nine species, followed by Asteraceae with six species. Fabaceae, Convolvulaceae, and Amaranthaceae were each represented by five species, while Solanaceae and Euphorbiaceae contributed three species each. In addition, six families were represented by two invasive species each, and ten families by a single species each.
Life-form analysis revealed that herbaceous taxa dominated the invasive flora, accounting for 31 species, followed by shrubs (18 species). Creepers and climbers were represented by four and two species, respectively, while only a single invasive species was recorded in the tree category. The predominance of herbaceous invaders indicates a strong association with disturbed habitats and highlights the vulnerability of the coastal sand dune ecosystem to biological invasions.
The substantial representation of invasive alien species within the study area reflects a high degree of ecological disturbance. Invasive plants are known to compete aggressively with native and endemic species for space, nutrients, and moisture, often resulting in reduced native species richness and altered community composition. In dune ecosystems, invasive taxa can modify natural dune dynamics by influencing sediment trapping efficiency, soil moisture regimes, and nutrient cycling processes. The dominance of herbaceous invaders suggests rapid colonization of disturbed sites and enhanced exploitation of open niches created by grazing, trampling, plantation activities, and other anthropogenic disturbances.
Herbaceous invasive species, particularly those belonging to Malvaceae, Asteraceae, and Amaranthaceae, are well adapted to harsh coastal environments due to their rapid growth rates, prolific seed production, and tolerance to salinity and drought. Shrubby invaders further intensify ecological impacts by forming dense stands that suppress native understory vegetation and impede natural regeneration. Over time, such invasions can lead to habitat homogenization, reduced functional diversity, and the displacement of specialized dune flora, including endemic and threatened species, thereby posing a serious threat to the ecological integrity and resilience of the sand dune system.
The invasion patterns observed in the present study are consistent with reports from other coastal sand dune ecosystems of India, where disturbed dune habitats are similarly dominated by herbaceous invasive species (Muthukumar & Samuel, 2011; Anbarashan et al., 2024). At a broader spatial scale, Rodrigues et al. (2011) noted increasing dominance of invasive taxa along both the east and west coasts of India, particularly in areas subjected to tourism, afforestation with exotic species, and infrastructure development. Compared with earlier investigations, the present study documents a comparatively higher richness of invasive alien species within a relatively small geographical area, indicating intensified invasion pressure along the Tirunelveli coastal belt.
The high invasive species richness recorded in this study underscores the need for proactive management interventions, including early detection, regular monitoring, and site-specific control measures. Conservation strategies should prioritize restoration of native dune vegetation, regulation of activities that facilitate invasion, and increased awareness among local communities. Effective management of invasive species is essential for safeguarding native biodiversity and maintaining ecological functioning of coastal sand dune ecosystems under increasing anthropogenic and climatic pressures.
Several exotic plant species introduced for ornamental, medicinal, and economic purposes have escaped cultivation and subsequently invaded natural habitats within the study area, posing serious threats to native flora and ecosystem processes. Such introductions have resulted in the displacement of indigenous species and modifications in habitat structure and ecological functioning.
Analysis of biogeographical origin revealed that a majority of the invasive alien plant species originated from tropical regions (Appendix 1). Twenty-seven species were traced to Tropical America, followed by 20 species from Africa. Two species each originated from Mexico and South America, while one species each was native to Brazil, Central America, and Tropical South America. The predominance of taxa from tropical and subtropical regions reflects strong climatic compatibility with the coastal environments of southern India, including similar temperature regimes, rainfall patterns, and seasonal moisture availability. These similarities enhance establishment success, reproductive performance, and competitive ability, enabling rapid colonization of disturbed dune habitats.
Several high-impact invasive species recorded in the study area, including Prosopis juliflora, Lantana camara, Calotropis gigantea, and Chromolaena odorata, are known to form dense monospecific stands that suppress native vegetation, modify soil nutrient dynamics, and disrupt natural dune successional processes. In sand dune ecosystems, such invasive taxa can interfere with sediment movement, reduce habitat heterogeneity, and displace specialized halophytic and endemic species. The proliferation of invasive herbs and shrubs further intensifies these impacts by rapidly occupying open niches created by grazing, trampling, plantation activities, and other anthropogenic disturbances.
The widespread occurrence of invasive alien species has important implications for conservation and management. Coastal sand dunes are inherently dynamic and fragile ecosystems, and biological invasions can substantially diminish their ecological resilience. Management strategies should therefore emphasize early detection and rapid response to new invasions, targeted control or removal of established invasive populations in ecologically sensitive zones, and restoration of native dune vegetation using locally adapted species. In addition, stricter regulation of exotic species plantations, effective enforcement of Coastal Regulation Zone (CRZ) guidelines, and incorporation of invasive species management into coastal zone planning are essential. Public awareness initiatives and community participation can further strengthen long-term conservation efforts by minimizing unintentional spread and promoting sustainable land-use practices.
Addressing invasive alien species is thus critical not only for conserving native and endemic plant diversity but also for maintaining the functional integrity and long-term stability of coastal sand dune ecosystems under increasing anthropogenic pressures and climate change.

4. Conclusion

The coastal sand dune ecosystem of Tirunelveli District supports relatively high floristic diversity, comprising 253 plant species across 182 genera and 61 families, including nine endemic taxa and several species of conservation concern. The dominance of herbaceous life forms and the substantial presence of invasive alien species reflect both strong adaptive strategies and increasing ecological stress within this fragile system. Escalating anthropogenic pressures, together with climate-driven coastal hazards, pose significant threats to native biodiversity and ecosystem functioning. The high proportion of unevaluated species further highlights critical gaps in conservation assessment and monitoring. These findings emphasize the urgent need to recognize the study area as a priority conservation landscape. Ecosystem-based management, restoration using native species, systematic control of invasive taxa, and long-term ecological monitoring are essential to safeguard endemic and threatened flora and to ensure the resilience and ecological integrity of this unique coastal dune ecosystem under changing environmental conditions.
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Appendix 1

Botanical name, family, life form, threat status and native range of invasive species recorded from the study area.

	No.
	Botanical name
	Family
	Life form
	IUCN status
	#Native range

	1
	Abelmoschus ficulneus (L.) Wight & Arn.
	Malvaceae
	Herb
	Least concern
	
–

	2
	Abrus fruticulosus Wall. ex Wight & Arn.
	Fabaceae
	Climber
	Data Deficient
	–

	3
	Abrus precatorius L.
	Fabaceae
	Climber
	Not evaluated
	–

	4
	Abutilon indicum (L.) Sweet
	Malvaceae
	Shrub
	Not evaluated
	–

	5
	Acalypha fruticosa Forssk.
	Euphorbiaceae
	Shrub
	Least concern
	–

	6
	Achyranthes aspera L.
	Amaranthaceae
	Herb
	Not evaluated
	–

	7
	Acrachne henrardiana (Bor) S.M.Phillips
	Poaceae
	Herb
	Not evaluated
	–

	8
	Aeluropus lagopoides (L.) Thwaites
	Poaceae
	Herb
	Least concern
	–

	9
	*Aerva javanica (Burm.f.) Juss. ex Schult.
	Amaranthaceae
	Shrub
	Not evaluated
	Africa

	10
	Agave americana L.
	Asparagaceae
	Shrub
	Least concern
	–

	11
	Albizia lebbeck (L.) Benth.
	Fabaceae
	Tree
	Least concern
	–

	12
	Allmania nodiflora (L.) R.Br. ex Wight
	Amaranthaceae
	Herb
	Not evaluated
	–

	13
	Aloe vera (L.) Burm.f.
	Asphodelaceae
	Herb
	Not evaluated
	–

	14
	Alternanthera ficoidea (L.) P.Beauv.
	Amaranthaceae
	Creeper
	Not evaluated
	–

	15
	*Alternanthera paronychioides A.St.-Hil.
	Amaranthaceae
	Herb
	Not evaluated
	Tropical America

	16
	*Alternanthera pungens Kunth
	Amaranthaceae
	Herb
	Not evaluated
	Tropical America

	17
	Alysicarpus monilifer (L.) DC.
	Fabaceae
	Creeper
	Not evaluated
	–

	18
	Alysicarpus vaginalis (L.) DC.
	Fabaceae
	Creeper
	Not evaluated
	–

	19
	Amaranthus spinosus L.
	Amaranthaceae
	Shrub
	Not evaluated
	–

	20
	Amaranthus viridis L.
	Amaranthaceae
	Shrub
	Not evaluated
	–

	21
	Anacardium occidentale L.
	Anacardiaceae
	Tree
	Least concern
	–

	22
	Andrographis alata (Vahl) Nees
	Verbenaceae
	Herb
	Not evaluated
	–

	23
	Andrographis elongata (Vahl) T.Anderson
	Acanthaceae
	Herb
	Not evaluated
	–

	24
	Andrographis paniculata (Burm.f.) Wall. ex Nees
	Acanthaceae
	Herb
	Not evaluated
	–

	25
	Anisomeles indica (L.) Kuntze
	Lamiaceae
	Herb
	Not evaluated
	–

	26
	Anisomeles malabarica (L.) R.Br.
	Lamiaceae
	Herb
	Not evaluated
	–

	27
	Annona squamosa L.
	Annonaceae
	Tree
	Least concern
	–

	28
	Aristolochia indica L.
	Aristolochiaceae
	Climber
	Not evaluated
	–

	29
	Asparagus racemosus Willd.
	Asparagaceae
	Herb
	Not evaluated
	–

	30
	Azadirachta indica A.Juss.
	Meliaceae
	Tree
	Least concern
	–

	31
	Barleria longiflora L.f.
	Acanthaceae
	Shrub
	Not evaluated
	–

	32
	Barleria mysorensis Roth
	Acanthaceae
	Shrub
	Not evaluated
	–

	33
	Barleria nitida Nees
	Acanthaceae
	Herb
	Not evaluated
	–

	34
	Barleria prionitis L.
	Acanthaceae
	Shrub
	Least concern
	–

	35
	Biophytum sensitivum (L.) DC.
	Oxalidaceae
	Herb
	Not evaluated
	–

	36
	Blepharis maderaspatensis (L.) B.Heyne ex Roth
	Acanthaceae
	Creeper
	Not evaluated
	–

	37
	Boerhavia diffusa L.
	Nyctaginaceae
	Herb
	Not evaluated
	–

	38
	Boerhavia erecta L.
	Nyctaginaceae
	Herb
	Not evaluated
	–

	39
	Borassus flabellifer L.
	Arecaceae
	Tree
	Least concern
	–

	40
	Breynia retusa (Dennst.) Alston
	Phyllanthaceae
	Shrub
	Least concern
	–

	41
	Butea monosperma (Lam.) Kuntze
	Fabaceae
	Tree
	Least concern
	–

	42
	Cadaba fruticosa (L.) Druce
	Capparaceae
	Shrub
	Not evaluated
	–

	43
	Calophyllum inophyllum L.
	Calophyllaceae
	Tree
	Least concern
	–

	44
	*Calotropis gigantea (L.) W.T.Aiton
	Apocynaceae
	Shrub
	Not evaluated
	Africa

	45
	Capparis sepiaria L.
	Capparaceae
	Shrub
	Least concern
	–

	46
	Cardiospermum halicacabum L.
	Sapindaceae
	Climber
	Least concern
	–

	47
	Cascabela thevetia (L.) Lippold
	Apocynaceae
	Shrub
	Least concern
	–

	48
	Cassytha filiformis L.
	Lauraceae
	Climber
	Not evaluated
	–

	49
	Casuarina equisetifolia L.
	Casuarinaceae
	Tree
	Least concern
	–

	50
	*Catharanthus pusillus (Murray) G.Don
	Apocynaceae
	Herb
	Not evaluated
	Tropical America

	51
	Catharanthus roseus var. angustus (Steenis) Bakh.
	Apocynaceae
	Herb
	Not evaluated
	–

	52
	Cayratia pedata (Lam.) Juss. ex Gagnep.
	Vitaceae
	Climber
	Vulnearable
	–

	53
	*Celosia argentea L.
	Amaranthaceae
	Herb
	Least concern
	Africa

	54
	Cenchrus ciliaris L.
	Poaceae
	Herb
	Least concern
	–

	55
	Cereus pterogonus Lem.
	Cactaceae
	Shrub
	Not evaluated
	–

	56
	Chamaecrista nigricans (Vahl) Greene
	Fabaceae
	Herb
	Not evaluated
	–

	57
	*Chloris barbata Sw.
	Poaceae
	Herb
	Not evaluated
	Africa

	58
	Chloris wightiana Nees ex Steud.
	Poaceae
	Herb
	Not evaluated
	–

	59
	*Chromolaena odorata (L.) R.M.King & H.Rob.
	Asteraceae
	Shrub
	Not evaluated
	Tropical America

	60
	Cissus quadrangularis L.
	Vitaceae
	Climber
	Not evaluated
	–

	61
	Cissus vitiginea L.
	Vitaceae
	Climber
	Not evaluated
	–

	62
	*Cleome rutidosperma DC.
	Cleomaceae
	Herb
	Not evaluated
	Africa 

	63
	*Cleome viscosa L.
	Cleomaceae
	Herb
	Not evaluated
	Africa

	64
	Clerodendrum infortunatum L.
	Lamiaceae
	Shrub
	Least concern
	–

	65
	Clitoria ternatea L.
	Fabaceae
	Climber
	Not evaluated
	–

	66
	Coccinia grandis (L.) Voigt
	Cucurbitaceae
	Climber
	Not evaluated
	–

	67
	Cocculus hirsutus (L.) W.Theob.
	Menispermaceae
	Climber
	Not evaluated
	–

	68
	Coleus barbatus var. grandis (L.H.Cramer) A.J.Paton
	Lamiaceae
	Herb
	Not evaluated
	–

	69
	*Corchorus aestuans L.
	Malvaceae
	Herb
	Not evaluated
	Africa

	70
	*Corchorus tridens L.
	Malvaceae
	Herb
	Not evaluated
	Africa

	71
	*Corchorus trilocularis L.
	Malvaceae
	Herb
	Not evaluated
	Africa

	72
	Crateva religiosa G.Forst.
	Capparaceae
	Tree
	Least concern
	–

	73
	Crotalaria globosa Wight & Arn.
	Fabaceae
	Creeper
	Not evaluated
	–

	74
	Crotalaria hebecarpa (DC.) Rudd
	Fabaceae
	Creeper
	Not evaluated
	–

	75
	Crotalaria linifolia L.f.
	Fabaceae
	Herb
	Not evaluated
	–

	76
	Crotalaria verrucosa L.
	Fabaceae
	Herb
	Not evaluated
	–

	77
	*Croton bonplandianus Baill.
	Euphorbiaceae
	Herb
	Not evaluated
	Brazil

	78
	Cucumis maderaspatanus L.
	Cucurbitaceae
	Climber
	Not evaluated
	–

	79
	*Cuscuta campestris Yunck.
	Convolvulaceae
	Climber
	Not evaluated
	South America

	80
	Cyanthillium cinereum (L.) H.Rob.
	Asteraceae
	Herb
	Not evaluated
	–

	81
	Cyathula prostrata (L.) Blume
	Amaranthaceae
	Herb
	Not evaluated
	–

	82
	Cyperus bulbosus Vahl
	Cyperaceae
	Herb
	Least concern
	–

	83
	Cyperus rotundus L.
	Cyperaceae
	Herb
	Least concern
	–

	84
	Dactyloctenium aegyptium (L.) Willd.
	Poaceae
	Herb
	Not evaluated
	–

	85
	*Datura metel L.
	Solanaceae
	Shrub
	Not evaluated
	Mexico

	86
	Delonix elata (L.) Gamble
	Fabaceae
	Tree
	Least concern
	–

	87
	Desmanthus virgatus (L.) Willd.
	Fabaceae
	Creeper
	Least concern
	–

	88
	Dichrostachys cinerea (L.) Wight & Arn.
	Fabaceae
	Tree
	Least concern
	–

	89
	*Digera muricata (L.) Mart.
	Amaranthaceae
	Herb
	Not evaluated
	Africa

	90
	Dodonaea viscosa Jacq.
	Sapindaceae
	Shrub
	Least concern
	–

	91
	Dracaena roxburghiana (Schult. & Schult.f.) Byng &
	Asparagaceae
	Herb
	Not evaluated
	–

	92
	Dyschoriste madurensis (Burm.f.) Kuntze
	Acanthaceae
	Shrub
	Not evaluated
	–

	93
	*Eclipta prostrata (L.) L.
	Asteraceae
	Herb
	Least concern
	Tropical America

	94
	Endostemon viscosus (Roth) M.Ashby
	Lamiaceae
	Herb
	Not evaluated
	–

	95
	Enicostema axillare (Poir. ex Lam.) A.Raynal
	Gentianaceae
	Herb
	Least concern
	–

	96
	Erythrina variegata L.
	Fabaceae
	Tree
	Least concern
	–

	97
	Euphorbia antiquorum L.
	Euphorbiaceae
	Shrub
	Least concern
	–

	98
	Euphorbia glaucescens Willd.
	Euphorbiaceae
	Herb
	Not evaluated
	–

	99
	*Euphorbia heterophylla var. cyathophora
	Euphorbiaceae
	Herb
	Least concern
	Tropical America

	100
	Euphorbia hirta L.
	Euphorbiaceae
	Herb
	Not evaluated
	–

	101
	*Euphorbia hypericifolia L.
	Euphorbiaceae
	Herb
	Not evaluated
	Tropical America

	102
	Euphorbia rosea Retz.
	Euphorbiaceae
	Herb
	Not evaluated
	–

	103
	Euphorbia thymifolia L.
	Euphorbiaceae
	Herb
	Not evaluated
	–

	104
	Euphorbia tirucalli L.
	Euphorbiaceae
	Shrub
	Least concern
	–

	105
	Euploca marifolia (J.Koenig ex Retz.) Ancy & P.Javad
	Boraginaceae
	Herb
	Not evaluated
	–

	106
	Evolvulus alsinoides (L.) L.
	Convolvulaceae
	Herb
	Not evaluated
	–

	107
	*Evolvulus nummularius (L.) L.
	Convolvulaceae
	Creeper
	Not evaluated
	Tropical America

	108
	Ficus benghalensis L.
	Moraceae
	Tree
	Not evaluated
	–

	109
	Ficus racemosa L.
	Moraceae
	Tree
	Least concern
	–

	110
	Ficus religiosa L.
	Moraceae
	Tree
	Least concern
	–

	111
	Flacourtia indica (Burm.f.) Merr.
	Salicaceae
	Shrub
	Least concern
	–

	112
	Flueggea leucopyrus Willd.
	Phyllanthaceae
	Shrub
	Least concern
	–

	113
	Gisekia pharnaceoides L.
	Gisekiaceae
	Herb
	Not evaluated
	–

	114
	Grona triflora (L.) H.Ohashi & K.Ohashi
	Fabaceae
	Creeper
	Not evaluated
	–

	115
	Guilandina bonduc L.
	Fabaceae
	Climber
	Least concern
	–

	116
	Gymnema sylvestre (Retz.) R.Br. ex Sm.
	Apocynaceae
	Climber
	Not evaluated
	–

	117
	Halopyrum mucronatum (L.) Stapf
	Poaceae
	Herb
	Not evaluated
	–

	118
	*Heliotropium curassavicum L.
	Boraginaceae
	Herb
	Least concern
	Tropical America

	119
	Hemidesmus indicus (L.) R.Br.
	Apocynaceae
	Climber
	Not evaluated
	–

	120
	Hibiscus tiliaceus L.
	Malvaceae
	Tree
	Least concern
	–

	121
	Holoptelea integrifolia (Roxb.) Planch.
	Ulmaceae
	Tree
	Least concern
	–

	122
	Hydrophylax maritima L.f.
	Rubiaceae
	Creeper
	Not evaluated
	–

	123
	Hygrophila auriculata (Schumach.) Heine
	Acanthaceae
	Shrub
	Least concern
	–

	124
	Indigofera colutea (Burm.f.) Merr.
	Fabaceae
	Shrub
	Not evaluated
	–

	125
	Ipomoea aquatica Forssk.
	Convolvulaceae
	Creeper
	Least concern
	–

	126
	*Ipomoea carnea subsp. carnea
	Convolvulaceae
	Shrub
	Not evaluated
	Tropical America

	127
	Ipomoea nil (L.) Roth
	Convolvulaceae
	Climber
	Not evaluated
	–

	128
	Ipomoea pes-caprae (L.) R.Br.
	Convolvulaceae
	Creeper
	Least concern
	–

	129
	*Ipomoea pes-tigridis L.
	Convolvulaceae
	Creeper
	Not evaluated
	Africa

	130
	Jasminum angustifolium (L.) Willd.
	Oleaceae
	Climber
	Not evaluated
	–

	131
	Jatropha curcas L.
	Euphorbiaceae
	Shrub
	Least concern
	–

	132
	Jatropha gossypiifolia L.
	Euphorbiaceae
	Shrub
	Least concern
	–

	133
	Jatropha maheshwarii Subram. & M.P.Nayar
	Euphorbiaceae
	Shrub
	Not evaluated
	–

	134
	Justicia adhatoda L.
	Acanthaceae
	Shrub
	Least concern
	–

	135
	Lannea coromandelica (Houtt.) Merr.
	Anacardiaceae
	Tree
	Least concern
	–

	136
	*Lantana camara L.
	Verbenaceae
	Shrub
	Not evaluated
	Tropical America

	137
	Launaea sarmentosa (Willd.) Kuntze
	Asteraceae
	Creeper
	Not evaluated
	–

	138
	Lawsonia inermis L.
	Lythraceae
	Shrub
	Least concern
	–

	139
	*Leonotis nepetifolia (L.) R.Br.
	Lamiaceae
	Shrub
	Not evaluated
	Tropical Africa

	140
	Lepidagathis pungens Nees
	Acanthaceae
	Creeper
	Not evaluated
	–

	141
	Lepidagathis spinosa Wight ex Nees
	Acanthaceae
	Creeper
	Not evaluated
	–

	142
	Leucas aspera (Willd.) Link
	Lamiaceae
	Herb
	Not evaluated
	–

	143
	*Ludwigia octovalvis (Jacq.) P.H.Raven
	Onagraceae
	Shrub
	Least concern
	Tropical Africa

	144
	*Malvastrum coromandelianum (L.) Garcke
	Malvaceae
	Herb
	Not evaluated
	Tropical America

	145
	*Martynia annua L.
	Martyniaceae
	Herb
	Not evaluated
	Tropical America

	146
	Melhania incana B.Heyne ex Wight & Arn.
	Malvaceae
	Herb
	Not evaluated
	–

	147
	*Melinis ambigua Hack.
	Poaceae
	Herb
	Not evaluated
	Tropical America

	148
	*Merremia emarginata (Burm.f.) Hallier f.
	Convolvulaceae
	Creeper
	Not evaluated
	Africa

	149
	Merremia hederacea (Burm.f.) Hallier f.
	Convolvulaceae
	Climber
	Not evaluated
	–

	150
	Mesosphaerum suaveolens (L.) Kuntze
	Lamiaceae
	Herb
	Not evaluated
	–

	151
	Microstachys chamaelea (L.) Müll.Arg.
	Euphorbiaceae
	Herb
	Not evaluated
	–

	152
	*Mirabilis jalapa L.
	Nyctaginaceae
	Herb
	Not evaluated
	Central America

	153
	Morinda coreia Buch.-Ham.
	Rubiaceae
	Tree
	Least concern
	–

	154
	Muntingia calabura L.
	Muntingiaceae
	Tree
	Least concern
	–

	155
	*Neltuma juliflora (Sw.) Raf.
	Fabaceae
	Tree
	Least concern
	Mexico

	156
	Nicoteba betonica (L.) Lindau
	Acanthaceae
	Herb
	Not evaluated
	–

	157
	Ocimum gratissimum L.
	Lamiaceae
	Shrub
	Not evaluated
	–

	158
	Ocimum tenuiflorum L.
	Lamiaceae
	Herb
	Not evaluated
	–

	159
	Oldenlandia corymbosa L.
	Rubiaceae
	Herb
	Least concern
	–

	160
	Oldenlandia umbellata L.
	Rubiaceae
	Herb
	Not evaluated
	–

	161
	Opuntia monacantha (Willd.) Haw.
	Cactaceae
	Shrub
	Not evaluated
	–

	162
	Osbeckia zeylanica L.f.
	Melastomataceae
	Herb
	Not evaluated
	–

	163
	Ouret lanata (L.) Kuntze
	Amaranthaceae
	Herb
	Not evaluated
	–

	164
	Pandanus tectorius Parkinson
	Pandanaceae
	Tree
	Least concern
	–

	165
	Pandanus unipapillatus Dennst.
	Pandanaceae
	Tree
	Not evaluated
	–

	166
	*Parthenium hysterophorus L.
	Asteraceae
	Herb
	Not evaluated
	Tropical America

	167
	*Passiflora foetida L.
	Passifloraceae
	Climber
	Not evaluated
	Tropical America

	168
	*Pavonia zeylonica (L.) Cav.
	Malvaceae
	Herb
	Not evaluated
	Africa

	169
	*Pedalium murex L.
	Pedaliaceae
	Herb
	Not evaluated
	Tropical America

	170
	Peltophorum pterocarpum (DC.) Backer ex K.Heyne
	Fabaceae
	Tree
	Least concern
	–

	171
	Pergularia daemia (Forssk.) Chiov.
	Apocynaceae
	Climber
	Least concern
	–

	172
	Phoenix pusilla Gaertn.
	Arecaceae
	Tree
	Not evaluated
	–

	173
	Phoenix sylvestris (L.) Roxb.
	Arecaceae
	Tree
	Not evaluated
	–

	174
	Phyllanthus bacciformis L.
	Phyllanthaceae
	Herb
	Not evaluated
	–

	175
	Phyllanthus maderaspatensis L.
	Phyllanthaceae
	Herb
	Least concern
	–

	176
	Phyllanthus niruri L.
	Phyllanthaceae
	Herb
	Not evaluated
	–

	177
	Phyllanthus reticulatus Poir.
	Phyllanthaceae
	Shrub
	Least concern
	–

	178
	Phyllanthus rotundifolius J.G.Klein ex Willd.
	Phyllanthaceae
	Herb
	Not evaluated
	–

	179
	Phyllanthus virgatus G.Forst.
	Phyllanthaceae
	Herb
	Not evaluated
	–

	180
	*Physalis angulata L.
	Solanaceae
	Herb
	Least concern
	Tropical America

	181
	*Physalis pruinosa L.
	Solanaceae
	Herb
	Least concern
	Tropical America

	182
	Pithecellobium dulce (Roxb.) Benth.
	Fabaceae
	Tree
	Least concern
	–

	183
	Polygala chinensis L.
	Polygalaceae
	Herb
	Not evaluated
	–

	184
	Polygala javana DC.
	Polygalaceae
	Herb
	Not evaluated
	–

	185
	Pongamia pinnata (L.) Pierre
	Fabaceae
	Tree
	Least concern
	–

	186
	*Portulaca oleracea L.
	Portulacaceae
	Herb
	Least concern
	Africa

	187
	Portulaca pilosa L.
	Portulacaceae
	Herb
	Not evaluated
	–

	188
	*Portulaca quadrifida L.
	Portulacaceae
	Herb
	Not evaluated
	Africa

	189
	Portulaca tuberosa Roxb.
	Portulacaceae
	Herb
	Not evaluated
	–

	190
	Pouzolzia zeylanica (L.) Benn.
	Urticaceae
	Herb
	Not evaluated
	–

	191
	Prosopis cineraria (L.) Druce
	Fabaceae
	Tree
	Not evaluated
	–

	192
	Psydrax umbellatus (Wight) Bridson
	Rubiaceae
	Tree
	Not evaluated
	–

	193
	Rhynchosia minima (L.) DC.
	Fabaceae
	Climber
	Least concern
	–

	194
	Richardia scabra L.
	Rubiaceae
	Herb
	Not evaluated
	–

	195
	Ricinus communis L.
	Euphorbiaceae
	Shrub
	Not evaluated
	–

	196
	Rivea hypocrateriformis (Desr.) Choisy
	Convolvulaceae
	Climber
	Least concern
	–

	197
	Rostellularia diffusa (Willd.) Nees
	Acanthaceae
	Herb
	Not evaluated
	–

	198
	*Ruellia tuberosa L.
	Acanthaceae
	Herb
	Not evaluated
	South America

	199
	Santalum album L.
	Santalaceae
	Tree
	Vulnearable
	–

	200
	Schoenoplectiella senegalensis (Steud.) Lye
	Cyperaceae
	Herb
	Least concern
	–

	201
	*Scoparia dulcis L.
	Plantaginaceae
	Herb
	Not evaluated
	Tropical America

	202
	*Senna alata (L.) Roxb.
	Fabaceae
	Shrub
	Least concern
	Tropical America

	203
	Senna alexandrina Mill.
	Fabaceae
	Shrub
	Least concern
	–

	204
	Senna auriculata (L.) Roxb.
	Fabaceae
	Shrub
	Least concern
	–

	205
	*Senna hirsuta (L.) H.S.Irwin & Barneby
	Fabaceae
	Shrub
	Not evaluated
	Tropical America

	206
	Senna italica Mill.
	Fabaceae
	Herb
	Not evaluated
	–

	207
	*Senna occidentalis (L.) Link
	Fabaceae
	Shrub
	Least concern
	Tropical America

	208
	Senna sophera (L.) Roxb.
	Fabaceae
	Shrub
	Not evaluated
	–

	209
	Senna sulfurea (DC. ex Collad.) H.S.Irwin & Barneby
	Fabaceae
	Shrub
	Least concern
	–

	210
	*Senna uniflora (Mill.) H.S.Irwin & Barneby
	Fabaceae
	Herb
	Not evaluated
	Tropical south America

	211
	Sesamum alatum Thonn.
	Pedaliaceae
	Herb
	Not evaluated
	–

	212
	Sesbania bispinosa (Jacq.) W.Wight
	Fabaceae
	Herb
	Least concern
	–

	213
	Sesuvium portulacastrum (L.) L.
	Aizoaceae
	Herb
	Least concern
	–

	214
	*Sida acuta Burm.f.
	Malvaceae
	Shrub
	Not evaluated
	Africa

	215
	Sida cordifolia L.
	Malvaceae
	Herb
	Not evaluated
	–

	216
	Sida rhombifolia L.
	Malvaceae
	Herb
	Not evaluated
	–

	217
	Simarouba glauca DC.
	Simaroubaceae
	Tree
	Least concern
	–

	218
	Solanum virginianum L.
	Solanaceae
	Shrub
	Not evaluated
	–

	219
	Spinifex littoreus (Burm.f.) Merr.
	Poaceae
	Herb
	Not evaluated
	–

	220
	*Stachytarpheta jamaicensis (L.) Vahl
	Verbenaceae
	Shrub
	Least concern
	Tropical America

	221
	Stephanotis volubilis (L.f.) S.Reuss, Liede & Meve
	Apocynaceae
	Climber
	Not evaluated
	–

	222
	Stylosanthes hamata (L.) Taub.
	Fabaceae
	Herb
	Not evaluated
	–

	223
	Swietenia mahagoni (L.) Jacq.
	Meliaceae
	Tree
	Near threatened
	–

	224
	*Synedrella nodiflora (L.) Gaertn.
	Asteraceae
	Herb
	Not evaluated
	Tropical America

	225
	Syzygium cumini (L.) Skeels
	Myrtaceae
	Tree
	Least concern
	–

	226
	Talinum fruticosum (L.) Juss.
	Talinaceae
	Herb
	Not evaluated
	–

	227
	Tamarindus indica L.
	Fabaceae
	Tree
	Least concern
	–

	228
	Tectona grandis L.f.
	Lamiaceae
	Tree
	Endangered
	–

	229
	Tephrosia purpurea (L.) Pers.
	Fabaceae
	Herb
	Not evaluated
	–

	230
	Tephrosia villosa (L.) Pers.
	Fabaceae
	Herb
	Least concern
	–

	231
	Terminalia arjuna (Roxb. ex DC.) Wight & Arn.
	Combretaceae
	Tree
	Least concern
	–

	232
	Terminalia catappa L.
	Combretaceae
	Tree
	Least concern
	–

	233
	Thespesia populnea (L.) Sol. ex Corrêa
	Malvaceae
	Tree
	Least concern
	–

	234
	Tinospora cordifolia (Willd.) Hook.f. & Thomson
	Menispermaceae
	Climber
	Not evaluated
	–

	235
	Trachys muricata (L.) Pers. ex Trin.
	Poaceae
	Herb
	Not evaluated
	–

	236
	*Tribulus terrestris L.
	Zygophyllaceae
	Shrub
	Least concern
	Africa

	237
	Trichodesma indicum (L.) Sm.
	Boraginaceae
	Herb
	Not evaluated
	–

	238
	*Tridax procumbens L.
	Asteraceae
	Creeper
	Not evaluated
	Tropical Central America

	239
	*Triumfetta rhomboidea Jacq.
	Malvaceae
	Shrub
	Not evaluated
	Africa

	240
	Triumfetta rotundifolia Lam.
	Malvaceae
	Shrub
	Not evaluated
	–

	241
	*Turnera ulmifolia L.
	Passifloraceae
	Shrub
	Least concern
	Tropical America

	242
	Typha angustifolia L.
	Typhaceae
	Herb
	Least concern
	–

	243
	*Urena lobata L.
	Malvaceae
	Shrub
	Least concern
	Africa

	244
	Vachellia farnesiana (L.) Wight & Arn.
	Fabaceae
	Tree
	Least concern
	–

	245
	Vachellia horrida (L.) Kyal. & Boatwr.
	Fabaceae
	Shrub
	Least concern
	–

	246
	Vachellia leucophloea (Roxb.) Maslin, Seigler & Ebinger
	Fabaceae
	Tree
	Least concern
	–

	247
	Vachellia nilotica (L.) P.J.H.Hurter & Mabb.
	Fabaceae
	Tree
	Least concern
	–

	248
	Vachellia planifrons (Wight & Arn.) Ragup., Seigler, Ebinger & Maslin
	Fabaceae
	Tree
	Not evaluated
	–

	249
	Vitex agnus-castus L.
	Lamiaceae
	Shrub
	Data Deficient
	–

	250
	*Waltheria indica L.
	Malvaceae
	Shrub
	Least concern
	Tropical America

	251
	*Xanthium strumarium L.
	Asteraceae
	Herb
	Not evaluated
	Africa

	252
	Xenostegia tridentata (L.) D.F.Austin & Staples
	Convolvulaceae
	Creeper
	Not evaluated
	–

	253
	Ziziphus xylopyrus (Retz.) Willd.
	Rhamnaceae
	Tree
	Least concern
	–
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