


Phytosociological Structure of Shrub Vegetation in Eturnagaram Wildlife Sanctuary, Telangana, India

Abstract
Shrubs constitute an ecologically significant vegetation layer in tropical dry deciduous forests, contributing to biodiversity maintenance, regeneration processes, and ecosystem functioning. The present study evaluated the phytosociological structure and diversity of shrub vegetation in Eturnagaram Wildlife Sanctuary, located in the Eastern Ghats region of India. Vegetation sampling was carried out using a stratified random sampling design comprising 100 quadrats of 0.1 ha distributed across four forest ranges: North Eturnagaram, South Eturnagaram, Tadvai, and Pasra. Phytosociological attributes including relative density (RD), relative frequency (RF), relative abundance (RA), and Importance Value Index (IVI) were computed for shrub species.
A total of 19 shrub species comprising 560 individuals were recorded from the study area. The shrub community exhibited Simpson’s dominance index (D) of 0.0752, Shannon–Wiener diversity index (H′) of 2.750, and evenness index (E) of 0.934, indicating moderate species diversity and relatively uniform species distribution, These diversity values indicate a structurally stable shrub community comparable to other tropical dry deciduous forests of the Eastern Ghats and Deccan Plateau. The highest IVI values were recorded for Barleria prionitis (43.89), followed by Lantana camara (21.46), Dodonaea viscosa (20.34), Randia dumetorum (18.58), and Abutilon indicum (18.49). The dominance of drought-tolerant and disturbance-adapted shrubs suggests moderate anthropogenic influence and canopy openness typical of tropical dry deciduous forests. The presence of ecologically important species such as Woodfordia fruticosa, Helicteres isora, and Vitex negundo further contributes to habitat complexity and ecosystem stability.
Overall, the shrub layer in the sanctuary represents a moderately diverse and structurally stable plant community reflecting secondary successional processes and ecological resilience. The study provides important baseline information for biodiversity conservation, ecosystem monitoring, and sustainable forest management in Eastern Ghats dry deciduous forests.
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1. Introduction
Vegetation structure is a key determinant of ecosystem composition, productivity, and ecological stability. Forest vegetation is generally stratified into tree, shrub, and herbaceous layers, each performing distinct ecological functions within the ecosystem (Chapin et al., 2011). Among these strata, shrubs represent an intermediate structural component that plays a vital role in regulating nutrient cycling, soil stabilization, microclimate regulation, and regeneration dynamics (Kent, 2012).
Shrub communities also provide essential ecological services such as habitat formation, food resources, and shelter for numerous faunal groups including insects, birds, and small mammals (Singh & Singh, 2019). In tropical forests, shrubs often facilitate forest regeneration by protecting tree seedlings from herbivory and environmental stress while enhancing soil fertility through litter accumulation (Peh et al., 2015).
Phytosociology provides a quantitative framework for analysing vegetation composition, species dominance, and community structure. Parameters such as density, frequency, abundance, and Importance Value Index (IVI) help determine the ecological significance of species within plant communities (Curtis & McIntosh, 1951). Biodiversity indices such as Simpson’s dominance index, Shannon–Wiener diversity index, and evenness further provide insights into species diversity, dominance patterns, and community stability (Magurran, 2004).
Tropical dry deciduous forests constitute one of the most widespread forest types in India and are characterized by seasonal leaf shedding, pronounced dry periods, and considerable floristic diversity (Champion & Seth, 1968). However, these ecosystems are highly susceptible to anthropogenic disturbances including grazing, fire, fuelwood extraction, and invasion by exotic species (Murphy & Lugo, 1986; Dash et al., 2009). Such disturbances often alter vegetation composition, particularly within the shrub layer which is highly responsive to environmental changes (Reddy et al., 2011).
The Eturnagaram Wildlife Sanctuary represents one of the oldest protected forest landscapes in Telangana and forms part of the Eastern Ghats biogeographic region. The sanctuary supports predominantly tropical dry deciduous and moist deciduous forests characterized by high ecological heterogeneity. Despite its ecological importance, detailed quantitative studies on shrub community structure and diversity remain limited in this region.
Therefore, the present study was undertaken to analyse the phytosociological structure and diversity of shrub vegetation in Eturnagaram Wildlife Sanctuary.
2. Materials and Methods
2.1 Study Area
The study was conducted in Eturnagaram Wildlife Sanctuary situated in the Eastern Ghats region of Telangana. The sanctuary lies between 18°15′–19°00′ N latitude and 79°45′–80°30′ E longitude and covers an area of approximately 80,615 ha.
The terrain consists of undulating plains, hills, valleys, and deep gorges with elevations ranging from 200–450 m above mean sea level. The climate is tropical with hot summers, moderate monsoon rainfall, and mild winters. The region receives an average annual rainfall of 800–1000 mm, mainly during the southwest monsoon. The sanctuary is divided into four forest ranges:NorthEturnagaram, SouthEturnagaram, Tadvai, Pasra.These ranges support predominantly tropical dry deciduous forests.
2.2 Sampling Design
Vegetation sampling was conducted using a stratified random sampling method. A total of 100 sampling plots of 0.1 ha (31.62 m × 31.62 m) were established across the Sanctuary it has four forest ranges. Each range contained 25 plots, representing a sampling intensity of 0.01% of the sanctuary area.
2.3 Shrub Enumeration
Within each main sampling plot, nested quadrats of 3 m × 3 m were laid along the diagonals for shrub enumeration. All shrub individuals were identified and recorded species-wise.
2.4 Phytosociological Analysis
Phytosociological parameters were calculated using standard ecological methods (Curtis & McIntosh, 1951; Kent & Coker, 1992).
The following indices were calculated:
· Relative Density (RD)
· Relative Frequency (RF)
· Relative Abundance (RA)
· Importance Value Index (IVI)
For shrubs:

Biodiversity indices including Simpson’s dominance index (D), Shannon–Wiener diversity index (H′), and evenness index (E) were also calculated to evaluate shrub community diversity and distribution patterns.
3. Results
3.1 Shrub Species Composition and Diversity
A total of 19 shrub species comprising 560 individuals were recorded from the sampling plots distributed across the four forest ranges of Eturnagaram Wildlife Sanctuary. Shrub vegetation represented 10.16% of the total plant taxa recorded in the sanctuary, indicating its significant contribution to the structural complexity of the forest understory.
Shrubs play an important ecological role in tropical dry deciduous forests by forming an intermediate vegetation layer between trees and herbs. This layer contributes significantly to habitat diversity, regeneration processes, and soil protection. In the present study, shrub diversity showed moderate species richness, which is typical for dry deciduous forest ecosystems characterized by seasonal drought, canopy openness, and moderate disturbance regimes.
The shrub community exhibited a Simpson’s dominance index (D) of 0.0752, indicating low dominance and high species heterogeneity within the shrub layer. Lower Simpson values generally indicate that individuals are distributed across multiple species rather than being concentrated in a few dominant taxa. This suggests that the shrub community in the sanctuary is relatively diverse and structurally balanced.
Similarly, the Shannon–Wiener diversity index (H′) was 2.750, which falls within the range typically reported for shrub vegetation in tropical dry deciduous forests of India. Shannon diversity values between 2.0 and 3.0 generally indicate moderate species diversity with considerable heterogeneity. Such diversity levels are often associated with semi-mature forest ecosystems where native species coexist with disturbance-tolerant taxa.
The evenness index (E) of 0.934 indicates that shrub individuals are distributed relatively evenly among the recorded species. High evenness values suggest that no single species dominates the shrub community excessively and that several species share ecological resources within the habitat. This pattern reflects balanced species distribution and relatively stable vegetation structure.
Overall, the diversity indices indicate that the shrub vegetation of Eturnagaram Wildlife Sanctuary represents a moderately diverse and structurally well-distributed plant community, reflecting the ecological characteristics of tropical dry deciduous forests of the Eastern Ghats.
3.2 Importance Value Index (IVI) of Shrubs in the Eturnagaram wildlife sanctuary.
	S. No
	Species
	RD (%)
	RF
(%)
	RA (%)
	IVI

	1
	Abutilon indicum (L.) Sweet
	7.321
	6.696
	4.467
	18.485

	2
	Asparagus racemosus Willd.
	1.964
	2.232
	3.595
	7.792

	3
	Barleria prionitis L.
	15.893
	25.446
	2.552
	43.891

	4
	Calotropis gigantea (L.) Dryand.
	3.393
	1.786
	7.763
	12.942

	5
	Calotropis procera (Aiton) Dryand.
	3.214
	1.339
	9.806
	14.359

	6
	Canthium coromandelicum (Burm.f.)
Alston
	4.464
	4.464
	4.086
	13.014

	7
	Carissa spinarum L.
	3.036
	1.339
	9.261
	13.636

	8
	Dodonaea viscosa Jacq.
	8.393
	7.143
	4.801
	20.337

	9
	Helicteres isora L.
	6.071
	4.018
	6.174
	16.263

	10
	Lantana camara L.
	9.107
	7.143
	5.209
	21.459

	11
	Opuntia stricta (Haw.) Haw.
	2.857
	1.786
	6.537
	11.18

	12
	Pavonia zeylanica (L.) Cav.
	5.179
	8.929
	2.37
	16.477

	13
	Phyllanthus variegatus Müll.Arg.
	0.893
	0.446
	8.172
	9.511

	14
	Randia dumetorum (Retz.) Lam.
	7.5
	5.357
	5.72
	18.577

	15
	Senna auriculata (L.) Roxb.
	3.571
	3.125
	4.669
	11.366

	16
	Triumfetta pentandra A.Rich.
	2.5
	4.911
	2.08
	9.491

	17
	Triumfetta rhomboidea Jacq.
	6.786
	4.018
	6.9
	17.704

	18
	Vitex negundo L.
	1.429
	3.571
	1.634
	6.634

	19
	Woodfordia fruticosa (L.) Kurz
	6.429
	6.25
	4.203
	16.881

	Total
	
	100
	100
	100 
	300


 
The Importance Value Index (IVI) analysis revealed a clear dominance pattern among shrub species in the sanctuary. Barleria prionitis recorded the highest IVI value (43.89), indicating its strong ecological dominance within the shrub layer. This species is well adapted to dry tropical conditions and often thrives in open forest areas and disturbed habitats.
The second most dominant species was Lantana camara with an IVI of 21.46. The dominance of this invasive shrub species indicates moderate disturbance and canopy openings within the forest ecosystem. Lantana camara has been widely reported to invade tropical forests and suppress native vegetation through dense thicket formation.
Other species with relatively high IVI values included Dodonaea viscosa, Randia dumetorum, and Abutilon indicum, which are typical components of dry deciduous forest shrub communities. These species are known for their adaptability to drought conditions and their ability to colonize degraded forest patches.
In contrast, species such as Vitex negundo, Asparagus racemosus, and Phyllanthus variegatus exhibited relatively lower IVI values, indicating limited distribution and lower ecological dominance within the shrub community
Table 1. Diversity indices of shrub flora in Eturnagaram Wildlife Sanctuary
	Parameter
	Value

	Simpson’s dominance (D)
	0.0752

	Shannon–Wiener index (H′)
	2.750

	Evenness (E)
	0.934

	Number of species
	19



4. Discussion
The shrub vegetation of Eturnagaram Wildlife Sanctuary exhibited moderate species diversity and relatively uniform species distribution. The Shannon diversity value of 2.750 observed in the present study is comparable to shrub diversity reported from other tropical dry deciduous forests of India. Similar Shannon diversity values ranging from 2.3 to 3.0 have been reported from shrub communities of the Eastern Ghats, Nallamala Hills, and central Indian dry forests (Reddy et al., 2013; Naidu et al., 2021; Sagar et al., 2021).
The relatively low Simpson dominance value (0.0752) further indicates that the shrub community is not dominated by a single species but rather consists of several co-existing taxa sharing ecological space. Such low dominance values are characteristic of heterogeneous vegetation communities where ecological niches are distributed among multiple species.
The high evenness value (0.934) suggests a relatively uniform distribution of individuals across shrub species. High evenness values are often associated with stable vegetation communities where competitive exclusion is limited and resource availability is relatively balanced.
The dominance of Barleria prionitis in the shrub layer reflects its ecological adaptability to dry tropical environments. This species is widely distributed across the Indian subcontinent and is known for its tolerance to drought and grazing pressure. Its high IVI value suggests that it plays a significant ecological role in the shrub layer of the sanctuary.
The presence of Lantana camara as the second most dominant species indicates moderate disturbance within the forest ecosystem. Lantana invasion has been widely documented in tropical forests across India and is often associated with anthropogenic disturbances such as grazing, fire, and canopy opening. The dense growth of this invasive species can suppress native vegetation and alter forest regeneration patterns.
Other shrub species such as Dodonaea viscosa, Randia dumetorum, and Abutilon indicum also exhibited relatively high ecological importance. These species are commonly reported from dry deciduous forests and are well adapted to seasonal drought conditions and open forest environments.
The presence of ecologically important shrubs including Woodfordia fruticosa, Helicteres isora, and Vitex negundo further contributes to habitat heterogeneity and ecosystem functioning. These species provide food resources, nesting sites, and shelter for various faunal species including birds, insects, and small mammals.
Shrub vegetation also plays a crucial role in maintaining ecosystem processes such as soil stabilization, nutrient cycling, and microclimate regulation. The litter produced by shrub species contributes to soil organic matter and enhances microbial activity, thereby supporting overall ecosystem productivity.
The moderate diversity and high evenness observed in the present study indicate that the shrub layer of Eturnagaram Wildlife Sanctuary represents a relatively stable and resilient vegetation community. However, the presence of invasive species such as Lantana camara suggests the need for regular monitoring and management interventions to prevent further spread and protect native shrub diversity.
Overall, the shrub vegetation structure of Eturnagaram Wildlife Sanctuary closely resembles patterns reported from other dry deciduous forests of the Eastern Ghats and Deccan Plateau, indicating that the sanctuary supports a representative shrub community typical of tropical dry forest ecosystems.
5. Conclusion
The phytosociological assessment of shrub vegetation in Eturnagaram Wildlife Sanctuary revealed a moderately diverse shrub community consisting of 19 species and 560 individuals. The calculated diversity indices (D = 0.0752, H′ = 2.750, E = 0.934) indicate low species dominance, moderate diversity, and high evenness within the shrub layer.
The dominance of drought-tolerant and disturbance-adapted species such as Barleria prionitis, Lantana camara, and Dodonaea viscosa suggests moderate anthropogenic influence and secondary successional processes. However, the presence of diverse native shrubs indicates ecological resilience and regeneration potential.
The findings provide important baseline information for biodiversity conservation, ecological monitoring, and sustainable forest management in tropical dry deciduous ecosystems of the Eastern Ghats.
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