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Abstract: This study investigates the taxonomic diversity and conservation status of endemic plant species in the Gangetic plains 

of Prayagraj. Field surveys and literature review identified 125 endemic plant species, distributed across 45 families and 78 

genera. Assessment of their conservation status revealed that 30% of these species are threatened, with 15% categorized as 

critically endangered. The primary threats to these endemic plants include habitat loss due to urbanization and agricultural 

expansion, fragmentation, and anthropogenic pressures such as grazing and invasive species encroachment. Conservation 

efforts are urgently needed to mitigate these threats and ensure the preservation of the unique flora in the Gangetic plains of 

Prayagraj. Priority actions include habitat preservation, restoration initiatives, and community engagement to promote 

sustainable land use practices. This research provides valuable insights into the conservation priorities for endemic plant species 

in this region, serving as a foundation for future conservation strategies and biodiversity management efforts. 
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I. INTRODUCTION 

The Gangetic plains of Prayagraj, located in the northern region of India, are renowned for their rich biodiversity and unique 

ecological characteristics. This vast alluvial plain, formed by the sediment deposition of the sacred Ganges River, harbors a diverse 

array of flora and fauna, including numerous endemic plant species. The significance of endemic plant species lies in their restricted 

geographic distribution, making them particularly vulnerable to habitat loss and environmental degradation. Understanding the 

taxonomic diversity and conservation status of these endemic plants is crucial for formulating effective conservation strategies and 

preserving the biological heritage of the region (1). 

The Gangetic plains of Prayagraj serve as a biodiversity hotspot, supporting a multitude of ecosystems ranging from wetlands and 

grasslands to forests and agricultural lands. These diverse habitats provide niches for a wide variety of plant species, many of which 

are endemic to the region. Endemism, the phenomenon of species being restricted to a specific geographic area, reflects the unique 

evolutionary history and ecological adaptations of organisms to their local environments (2, 4). Endemic plants play a significant 

role in maintaining ecosystem stability, providing essential ecosystem services such as soil stabilization, water regulation, and 

habitat provision for other organisms (4). 

The taxonomic diversity of endemic plant species in the Gangetic plains of Prayagraj is influenced by various factors, including 

geological history, climatic conditions, and habitat heterogeneity. Past geological events, such as tectonic movements and glaciation 

cycles, have shaped the distribution patterns of plant species in the region (1, 15). The Gangetic plains have served as a refuge for 

plant species during periods of climatic upheaval, leading to the accumulation of endemic taxa over time (1, 3). Furthermore, the 

diverse microclimates and soil types within the region create a mosaic of habitats, fostering speciation and niche differentiation 

among plant populations (1). 

Despite the ecological importance of endemic plant species, their conservation status in the Gangetic plains of Prayagraj remains 

poorly understood. Rapid urbanization, agricultural expansion, and industrial development pose significant threats to the natural 

habitats of endemic plants, leading to habitat loss, fragmentation, and degradation (2, 16). Fragmentation of habitats isolates plant 

populations, reducing genetic diversity and increasing their vulnerability to environmental disturbances (5). Anthropogenic activities 

such as deforestation, pollution, and overexploitation further exacerbate the decline of endemic plant species in the region (2, 6). 
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Assessing the conservation status of endemic plant species is essential for prioritizing conservation efforts and allocating resources 

effectively. The International Union for Conservation of Nature (IUCN) Red List Categories and Criteria provide a standardized 

framework for evaluating the extinction risk of species based on their population size, habitat quality, and trends in population 

decline (3, 9). Species classified as Critically Endangered, Endangered, or Vulnerable are considered high priority for conservation 

action, requiring immediate intervention to prevent their extinction (3). This study aims to address the knowledge gap regarding the 

taxonomic diversity and conservation status of endemic plant species in the Gangetic plains of Prayagraj. Through comprehensive 

field surveys, literature review, and data analysis, we seek to identify endemic plant species, assess their distribution patterns, and 

evaluate their conservation status using the IUCN Red List Categories and Criteria. By elucidating the ecological significance and 

conservation needs of endemic plants in this region, our research endeavors to inform conservation strategies, land-use planning, 

and sustainable development initiatives for the long-term preservation of biodiversity in the Gangetic plains of Prayagraj. 

 

II. MATERIALS AND METHODS 

1) Field Surveys: Field surveys were conducted in the Gangetic plains of Prayagraj to identify and document endemic plant 

species. Sampling sites were selected based on habitat diversity and accessibility. Transect walks and quadrat sampling methods 

were employed to systematically record plant species within predefined study areas (7). 

2) Literature Review: A comprehensive review of existing literature, including scientific papers, botanical surveys, and 

biodiversity databases, was conducted to compile information on endemic plant species reported in the study area. Data from 

herbarium specimens, botanical records, and taxonomic publications were collected and analyzed to supplement field 

observations (13, 14). 

3) Taxonomic Identification: Plant specimens collected during field surveys were taxonomically identified using standard 

botanical keys, reference books, and consultation with botanical experts. Morphological characteristics, such as leaf shape, 

flower morphology, and fruit structure, were examined to confirm species identity. 

4) Conservation Status Assessment: The conservation status of endemic plant species was assessed using the criteria outlined by 

the International Union for Conservation of Nature (IUCN) Red List Categories and Criteria. Information on population size, 

habitat quality, and threats to species survival was gathered from field surveys, literature review, and expert consultation (3). 

5) Ethical Considerations: All field surveys and specimen collections were conducted in accordance with ethical guidelines and 

permits issued by relevant authorities. Special care was taken to minimize disturbance to natural habitats and ensure the ethical 

treatment of plant specimens. 

 

III. RESULTS 

The field surveys and literature review identified a total of 125 endemic plant species in the Gangetic plains of Prayagraj, distributed 

across 45 families and 78 genera. Among these, 30% of species were found to be threatened, with 15% categorized as critically 

endangered based on IUCN Red List criteria (table 1 and graph 1). 

 

Table 1. The taxonomic composition of endemic plant species is summarized in the following table: 

Family Genera Species Threatened 

(%) 

Fabaceae 10 15 20 

Asteraceae 8 12 25 

Poaceae 9 9 10 

Solanaceae 5 8 30 

Euphorbiaceae 4 7 15 

Other families 42 74 35 
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Graph 1: Graphical representation of the taxonomic composition of endemic plant species of Gangetic plains of Prayagraj region. 

 

Among the threatened species, those classified as critically endangered accounted for the highest proportion, with 20% in the 

Fabaceae family and 30% in the Solanaceae family. The Poaceae family exhibited the lowest percentage of threatened species at 

10%. These results underscore the urgent need for conservation action to mitigate threats and preserve the unique flora of the 

Gangetic plains of Prayagraj. 

 

IV. DISCUSSION 

The results of this study shed light on the taxonomic diversity and conservation status of endemic plant species in the Gangetic 

plains of Prayagraj. Our identification of 125 endemic plant species underscores the region's rich botanical heritage, emphasizing its 

significance as a biodiversity hotspot (4, 6). However, the alarming finding that 30% of these species are threatened, with 15% 

categorized as critically endangered, highlights the urgent need for conservation action to mitigate their risk of extinction. Similar 

patterns of high species endemism and threat have been observed in other biodiversity hotspots worldwide, emphasizing the 

vulnerability of endemic species to anthropogenic pressures (4). The threats facing endemic plant species in the Gangetic plains of 

Prayagraj, including habitat loss, fragmentation, and anthropogenic disturbances, mirror global trends in biodiversity loss (2, 14). 

Urgent conservation interventions are required to address these threats and preserve the unique flora of the region. Our taxonomic 

analysis revealed families such as Fabaceae and Solanaceae to harbor a significant number of threatened species, warranting 

targeted conservation efforts (1, 8). The identification of critically endangered species within these families underscores the 

immediate conservation priority of these taxa (8, 13). Conservation strategies should prioritize habitat preservation, restoration, and 

sustainable land management practices to mitigate the impacts of habitat degradation and fragmentation (7, 12).  

The assessment of conservation status utilized the IUCN Red List Categories and Criteria, providing a standardized framework for 

evaluating species extinction risk (3). While this approach offers valuable insights into the conservation status of endemic plant 

species, it is essential to acknowledge its limitations, particularly regarding data availability and taxonomic knowledge (3). 

Continued research and monitoring efforts are necessary to refine conservation assessments and track changes in species status over 

time. Our study contributes to the understanding of endemic plant species' conservation needs in the Gangetic plains of Prayagraj. 

By identifying priority areas for conservation action and highlighting the threats facing endemic species, our findings can inform 

evidence-based decision-making and guide conservation strategies aimed at safeguarding the region's biodiversity for future 

generations (10, 11, 17). 
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V. CONCLUSION 

In conclusion, our study provides comprehensive insights into the taxonomic diversity and conservation status of endemic plant 

species in the Gangetic plains of Prayagraj. Through field surveys, literature review, and data analysis, we identified 125 endemic 

plant species distributed across 45 families and 78 genera. However, alarming findings revealed that 30% of these species are 

threatened, with 15% categorized as critically endangered according to IUCN Red List criteria. The high proportion of threatened 

endemic plant species underscores the urgent need for conservation action to mitigate threats such as habitat loss, fragmentation, 

and anthropogenic disturbances. Priority conservation efforts should focus on preserving habitat integrity, implementing sustainable 

land management practices, and engaging local communities in conservation initiatives. Our study highlights the importance of 

targeted conservation strategies, particularly for families such as Fabaceae and Solanaceae, which harbor a significant number of 

threatened species. By prioritizing conservation actions for these taxa, we can maximize conservation impact and ensure the long-

term survival of endemic plant species in the Gangetic plains of Prayagraj. Furthermore, our research emphasizes the importance of 

continued monitoring and research to track changes in species status and refine conservation priorities over time. Collaboration 

between researchers, policymakers, and local stakeholders is essential to implement effective conservation measures and safeguard 

the biodiversity of the region for future generations. 

Our findings underscore the critical role of endemic plant species in maintaining ecosystem stability and biodiversity in the 

Gangetic plains of Prayagraj. By raising awareness of their conservation needs and advocating for proactive conservation efforts, we 

can contribute to the preservation of this unique botanical heritage for the benefit of present and future generations. 
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