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various habitat types, including mangroves, sand dunes, and plantations. 

A total of 68 plant species representing 29 botanical families were documented. 

Among these, the Fabaceae family emerged as the most dominant (16 species), 

followed by Moraceae (5 species) and Arecaceae (4 species). This dominance is 

detailed in Table 1, which summarizes the number of species under the major 

botanical families observed in the study area. The ecological prevalence of 

Fabaceae highlights its adaptability and role in nitrogen fixation in saline-

prone soils (Singh et al., 2010; Magurran, 1988). 

Table 1: Dominant Plant Families Identified in the Study Area. 

 
 

 
 
 
 
 
 
 
 
 

 

Field-based quadrat surveys across the study sites revealed that 

Casuarina equisetifolia, Cocos nucifera, and Rhizophora mucronata were among 

the most frequently encountered species. These species exhibited high 

frequency percentages in their respective ecological zones, indicating both 

natural dominance (e.g., mangrove-associated species) and anthropogenic 

plantation efforts. Table 2 presents the frequency distribution of dominant 

species across mangrove, plantation, and transitional zones, reflecting their 

ecological niches and adaptability. 

 

 

Family No. of Species 

Fabaceae 16 

Moraceae 5 

Arecaceae 4 

Meliaceae 3 

Rhizophoraceae 3 

Others (24) 37 
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Table 2: Frequency (%) of Key Species in Different Habitats. 

 
Species Mangrove Zone Plantation Zone Transitional Zone 

Rhizophora mucronata 84% 10% 0% 

Avicennia marina 80% 12% 6% 

Casuarina 
equisetifolia 

0% 93% 42% 

Ipomoea biloba 0% 20% 88% 

The high frequency of halophytic species such as Rhizophora 

mucronata and Avicennia marina in mangrove zones confirms their role in 

shoreline stabilization and sediment trapping (Kathiresan & Bingham, 

2001). In contrast, species like Casuarina equisetifolia dominate plantation 

zones, suggesting human-mediated ecosystem modification Vegetation 

abundance also varied across seasons. For example, Ipomoea biloba showed 

post-monsoon dominance with a mean abundance of 7.1 individuals/quadrat, 

indicating its preference for moisture-rich, sandy habitats. Table 3 presents the 

mean seasonal abundance of selected dominant species across pre-monsoon, 

monsoon, and post-monsoon periods, highlighting phenological variations and 

stress adaptability. 

Table 3: Mean Species Abundance Across Seasons. 

 

Species Pre-Monsoon Monsoon Post-Monsoon 

Ipomoea biloba 3.2 4.8 7.1 

Casuarina 
equisetifolia 

5.5 6.0 6.8 

Avicennia marina 4.6 4.9 5.0 

The stability of Casuarina equisetifolia and Avicennia marina 
across seasons suggests their tolerance to coastal 

environmental fluctuations, while seasonal peaks in Ipomoea 
biloba support earlier findings on pioneer 
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herbaceous colonizers in disturbed coastal zones (Ghosh et al., 2016). 

GIS-based analysis of land-use change between 2017 and 2024 further 

supports field observations. Vegetation cover decreased by nearly 50%, while 

built- up areas doubled, especially in tourism-prone regions like Digha and 

Talsari. This intensifies ecological stress on native flora and disrupts natural 

regeneration cycles (Das & Bandyopadhyay, 2013). 

The dominance of Fabaceae and the decline of native halophytes 

underscore the need for habitat restoration, improved land-use planning, and 

the promotion of salt-tolerant species in coastal afforestation programs. 

Conclusions 

The ecological assessment of coastal zones in Purba Medinipur and Balasore 

highlights significant biodiversity supported by native and halophytic 

species, with Fabaceae emerging as the dominant family. However, the growing 

influence of anthropogenic activities—especially monoculture plantations and 

urban expansion— has led to a notable decline in vegetative cover and 

ecosystem stability. Seasonal variations and GIS-based analyses further 

reveal the vulnerability of these habitats to environmental stress. To ensure 

long-term sustainability, conservation strategies must prioritize native species 

restoration, controlled land-use practices, and the integration of traditional 

ecological knowledge in coastal management efforts. 
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