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Original Research Article 
Unveiling the Ecological Tapestry: Flora Characteristics and Diversity in 

the Banas River Corridor, Gujarat 
 

 

Abstract: 

The flora of the Banas River corridor in Gujarat exhibits moderate levels of species diversity, 
evenness, and richness. The Shannon diversity index of 2.26 indicates a reasonable variety of 
plant species present in the area. The Simpson diversity index of 0.88 suggests a balanced 
distribution of individuals among species, promoting a healthy ecosystem. The evenness 
value of 0.92 indicates an equitable representation of species, ensuring that no single species 
dominates the flora. The Menhinick index of 2.16 points to a moderate species richness in the 
corridor. Overall, the data highlights a diverse and stable ecosystem characterized by a 
vibrant mix of plant species, promoting ecological resilience and coexistence. 

Keywords:Alpha diversity, Diversity indices, Banas River Corridor, Gujarat  

1. Introduction 

Diversity indices offer a more comprehensive understanding of community composition 
compared to solely assessing species richness, which is the count of species present. These 
indices account for the relative abundances of different species, shedding light on the rarity 
and commonness of species within a community. By incorporating both species richness and 
relative abundances, diversity indices serve as vital tools for biologists seeking to unravel the 
complexities of community structure. 

One specific type of diversity index is alpha diversity, also known as α-diversity. It 
characterizes the biodiversity within a particular area, community, or ecosystem by 
quantifying the species richness present. Typically, alpha diversity is assessed by counting 
the number of distinct taxa, such as families, genera, and species, within the ecosystem. 
However, it is important to consider that estimates of species richness can be heavily 
influenced by sample size. Therefore, various statistical techniques can be employed to 
correct for sample size variations and obtain comparable diversity values. 

The Banas River corridor in Gujarat, India, is home to diverse and unique ecosystems that 
support a wide array of plant and animal species. Among the notable components of this 
ecosystem are the tree and shrub communities, which play a crucial role in maintaining 
ecological balance and providing habitat for numerous organisms. Understanding the alpha 
diversity, or species richness, of these tree and shrub communities is essential for 
comprehending the ecological dynamics and conservation priorities of this region. 

The tree and shrub communities of the Banas River corridor exhibit remarkable ecological 
significance due to their structural complexity, canopy cover, and species composition. These 
communities contribute to the overall biodiversity by providing shelter, food, and nesting 
sites for various animal species, including birds, mammals, and insects. Additionally, the 
trees and shrubs act as vital contributors to the riverine ecosystem, stabilizing riverbanks, 
preventing soil erosion, and regulating water flow. 
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The aim of this study is to assesses the alpha diversity of the tree and shrub communities 
within the Banas River corridor of Gujarat. Through the implementation of a comprehensive 
survey and the utilization of appropriate statistical techniques, the species richness of these 
communities will be quantified. 

2. Study site 

The Banas River basin has a catchment area of 8,674 km2, with 3,269 km2 located in 
Rajasthan and the remaining 5,405 km2 located in Gujarat [3]. For the study area, only the 
area located within Gujarat state is considered. The Banas River originates in the Aravalli 
Hills of Rajasthan and flows in a south-western direction, covering a total length of 266 km, 
of which 78 km is in Rajasthan and 188 km is in Gujarat [3]. The Banas River corridor 
location map is presented in Figure 1, which depicts that the majority of the basin area, 
around 62.3%, falls within the Banaskantha district of Gujarat [3]. 

 
Figure 1: Location Map of Banas River Corridor (Sources: http://cgwb.gov.in/watershed/) 

 

 

3. Methodology 
The geomorphology of the entire Banascorridor varies significantly with very few trees 
visible and a salt marsh dominating the entire eastern border. To investigate the status of 
plant diversity and community structures, the study area was divided into four zones based on 
gradient (Table 1). 
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Table 1: Zonation of the Study site 

Zones Location 
Zone - 1 Amirgadh - Dantiwada 
Zone – 2 Dantiwada – Deesa – Kakrej 
Zone – 3 Kankrej – Harij – Sami 
Zone - 4 Sami – Radhanpur – Santalpur (The Little Rann of Kachchh) 

 

The fieldwork spanned three years from January 2019 to December 2022 and community 
analysis was conducted during mid-monsoon and post-monsoon seasons when the plants 
were at their peak growth, as well as pre-monsoon season. Belt transect sampling was 
employed in this study to determine the distribution and density of plant species across the 
study area, with transects randomly placed to minimize bias and ensure representative 
sampling[4].A total of 207 belt transects measuring 1km X 5m were randomly placed on 
opposite sides of the corridor in the study site. To study Tree species in each, transect a total 
of 5 quadrates of 5 X 5 m2were laid down.For collecting information in the field, separate 
data formats were developed for recording various parameters. 

4. Alpha Diversity indices 
(i) Shannon - Weaver Diversity Index (H): The Shannon diversity index (H) is another 
indexthat is commonly used to characterize species diversity in a community. Shannon’s 
indexaccounts for both abundance and evenness of the species present. The proportion of 
speciesi relative to the total number of species (pi) is calculated, and then multiplied by the 
naturallogarithm of this proportion (lnpi). The resulting product is summed across species, 
andmultiplied by 1: 

ଵܪ = −෍݌௜ℓn݌௜ ; ௜݌ = ݊௜/ܰ 

Where, pi= the number of individuals in the ith species, N = the total number of individuals,H1 

= Shannon Diversity Index. 

(ii) Simpson diversity index: Simpson’s diversity index is one of a number of 
diversityindices, used to measure diversity. In ecology, it is often used to quantify the 
biodiversity of ahabitat. It takes into account the number of species present, as well as the 
relative abundanceof each species. The Simpson index represents the probability that two 
randomly selectedindividuals in the habitat will not belong to the same species. The 
simplicity of Simpson’sDiversity Index has led it to be used frequently. 

For plant species the percentage cover in a square is usually used; the reason percentage 
coverused because it is usually very difficult to count all the individual plants.If piis the 
fraction of all organisms which belong to the ith species, then Simpson’s diversityindex is 
most commonly defined as the statistic. 

 

Simpson	Diversity	Index	∆	= 	෍ 1−	 ௜ܲ
ଶ 
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Where, ௜ܲ = ஗೔
ே

,ηi = No. of species individual in a community, N = Total no. of individuals, ∆ 
= Diversity Index. 

(iii) Menhinick Index (I):Menhinick’s richness index demonstrate that the ratio of the 
number of taxa to the square rootof sample size [5].  

Menhinick	I	 = S/√ܰ 

Where, S = Total no. of species in the community/sample/area, N = Total no. of individuals. 

(iv) Pielou Index (e):The evenness index of the community (e)[6] was calculated by 
following: 

݁ = 	H’	/	ln	ܵ 

Where, H’ = Shannon Diversity Index. 

5. Result and Discussion 

5.1 Zone-1 

Species diversity (Shannon diversity H’) among trees & shrubs was highest in transect no.18 
(2.793) while lowest in transect no.68 (2.128). Highest Simpson diversity was found in 
transect no.65 (0.933) while lowest in transects no.62 (0.86). Along with the species 
diversity,species richness and evenness were also measured. As mentioned, species richness 
was found highest in transect no.18(3.307) and lowest in transect no.42 (1.89) as well as 
evenness was found highest in transect no.61(0.98) while lowest in transect no. 62(0.84) 
(Table 2)Overall, the data suggests that the flora of this zone exhibits a moderate to high level 
of species diversity, with a relatively balanced and diverse distribution of species. The higher 
values of species diversity, richness, and evenness indicate a richer and more diverse flora, 
while the lower values suggest a comparatively lower species richness and potentially a 
dominance of certain species. 
 

Table 2: Zone�1 – Alpha Diversity indices of Tree and Shrub Species 
TransectNo. Shannon_H Simpson_1‐D Evenness_e^H/S Menhinick 
T‐1 2.26 0.89 0.96 2.00 
T‐2 2.48 0.91 0.92 2.55 
T‐3 2.67 0.92 0.90 2.92 
T‐4 2.46 0.91 0.90 2.60 
T‐5 2.51 0.91 0.88 2.80 
T‐6 2.58 0.92 0.94 2.60 
T‐7 2.68 0.92 0.91 3.08 
T‐8 2.53 0.91 0.90 2.69 
T‐9 2.71 0.93 0.94 2.83 
T‐10 2.48 0.91 0.92 2.65 
T‐11 2.63 0.92 0.93 2.65 
T‐12 2.70 0.93 0.93 2.79 
T‐13 2.60 0.92 0.90 2.89 
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T‐14 2.76 0.93 0.88 3.13 
T‐15 2.69 0.93 0.92 2.87 
T‐16 2.67 0.92 0.90 2.92 
T‐17 2.73 0.93 0.90 3.10 
T‐18 2.79 0.93 0.86 3.31 
T‐19 2.41 0.90 0.85 2.46 
T‐20 2.65 0.93 0.94 2.69 
T‐21 2.54 0.91 0.91 2.56 
T‐22 2.58 0.92 0.94 2.60 
T‐23 2.36 0.90 0.96 2.25 
T‐24 2.51 0.92 0.95 2.60 
T‐25 2.58 0.92 0.94 2.40 
T‐26 2.56 0.92 0.92 2.40 
T‐27 2.55 0.92 0.91 2.56 
T‐28 2.47 0.91 0.91 2.46 
T‐29 2.51 0.92 0.95 2.41 
T‐30 2.55 0.92 0.92 2.44 
T‐31 2.50 0.91 0.94 2.50 
T‐32 2.27 0.89 0.88 2.12 
T‐33 2.55 0.92 0.92 2.69 
T‐34 2.55 0.92 0.91 2.48 
T‐35 2.52 0.92 0.95 2.46 
T‐36 2.45 0.91 0.89 2.50 
T‐37 2.70 0.92 0.87 2.87 
T‐38 2.36 0.90 0.96 2.20 
T‐39 2.30 0.89 0.91 2.12 
T‐40 2.43 0.91 0.95 2.27 
T‐41 2.48 0.91 0.92 2.41 
T‐42 2.23 0.89 0.93 1.89 
T‐43 2.46 0.91 0.98 2.23 
T‐44 2.52 0.92 0.96 2.65 
T‐45 2.48 0.91 0.92 2.65 
T‐46 2.61 0.92 0.91 2.54 
T‐47 2.59 0.92 0.88 2.65 
T‐48 2.73 0.93 0.90 2.92 
T‐49 2.36 0.90 0.96 2.08 
T‐50 2.53 0.92 0.96 2.55 
T‐51 2.50 0.91 0.94 2.34 
T‐52 2.49 0.91 0.93 2.34 
T‐53 2.27 0.89 0.88 2.12 
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T‐54 2.71 0.93 0.93 2.53 
T‐55 2.43 0.91 0.94 2.09 
T‐56 2.70 0.93 0.93 2.79 
T‐57 2.59 0.92 0.95 2.51 
T‐58 2.40 0.90 0.92 2.27 
T‐59 2.47 0.91 0.98 2.19 
T‐60 2.42 0.91 0.94 2.19 
T‐61 2.69 0.93 0.98 2.40 
T‐62 2.14 0.87 0.85 1.96 
T‐63 2.61 0.92 0.97 2.69 
T‐64 2.44 0.91 0.95 2.16 
T‐65 2.78 0.93 0.90 2.92 
T‐66 2.34 0.89 0.87 2.45 
T‐67 2.35 0.90 0.95 2.04 
T‐68 2.13 0.88 0.93 1.96 
T‐69 2.62 0.92 0.91 2.57 
T‐70 2.38 0.90 0.90 2.40 
 
5.2 Zone-2 

Shannon diversity among trees & shrubs was highest in transect no.77 (2.783) while lowestin 
transect no.104 (2.038) this indicates a moderate to high level of species diversity in the flora 
of the zone.Simpson diversity was found highest in transect no. 77 (0.93) and lowest in 
transect no. 104 (0.85) these values suggest a relatively high level of species diversity and 
evenness in the flora. Species richness was found highest in transect no. 77 (3.043) and 
lowest in transect no.99(1.826) indicating a variation in the number of different species 
present in the flora. While evenness was found highest in transect no.100(0.96) and lowest in 
transect no. 104 (0.85)suggesting a variation in the relative abundance of different species. 
(Table 3). 
 

Table 3: Zone�2– Alpha Diversity indices of Tree and Shrub Species 
TransectNo. Shannon_H Simpson_1‐D Evenness_e^H/S Menhinick 
T‐71 2.40 0.90 0.92 2.31 
T‐72 2.55 0.92 0.92 2.69 
T‐73 2.28 0.89 0.89 2.29 
T‐74 2.26 0.89 0.96 2.13 
T‐75 2.40 0.90 0.92 2.27 
T‐76 2.66 0.93 0.95 2.57 
T‐77 2.78 0.93 0.90 3.04 
T‐78 2.35 0.90 0.88 2.27 
T‐79 2.30 0.89 0.91 2.25 
T‐80 2.54 0.92 0.91 2.60 
T‐81 2.51 0.92 0.95 2.41 
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T‐82 2.43 0.91 0.95 2.35 
T‐83 2.51 0.91 0.94 2.50 
T‐84 2.22 0.89 0.92 2.24 
T‐85 2.67 0.93 0.91 2.97 
T‐86 2.63 0.92 0.92 2.79 
T‐87 2.40 0.90 0.92 2.35 
T‐88 2.59 0.92 0.95 2.48 
T‐89 2.20 0.88 0.90 2.18 
T‐90 2.63 0.92 0.93 2.69 
T‐91 2.56 0.92 0.93 2.56 
T‐92 2.53 0.91 0.90 2.44 
T‐93 2.30 0.89 0.91 2.25 
T‐94 2.25 0.89 0.95 2.00 
T‐95 2.20 0.88 0.90 1.96 
T‐96 2.29 0.89 0.90 2.12 
T‐97 2.37 0.90 0.89 2.35 
T‐98 2.45 0.91 0.89 2.50 
T‐99 2.21 0.88 0.91 1.83 
T‐100 2.36 0.90 0.96 2.25 
T‐101 2.69 0.93 0.92 2.63 
T‐102 2.40 0.90 0.92 2.12 
T‐103 2.51 0.91 0.94 2.55 
T‐104 2.04 0.85 0.85 2.18 
T‐105 2.33 0.90 0.94 2.12 

 
5.3 Zone-3 

Species diversity (Shannon diversity H’) among trees & shrubs was highest in transect 
no.155(2.416) while lowest in transect no.162 (1.265). Highest Simpson diversity was found 
in transect no.112 (0.905) while lowest in transects no.162 (0.69). Species richness was found 
highest in transect no.121 (2.345) and lowest in transects no.160 & 162(1.15) as well as 
evenness was found highest in transect no.116 (0.99) while lowest in transect no.142 (0.818) 
(Table 4).Overall, it demonstrates a moderate to high level of species diversity, with 
relatively balanced distributions of species. 
 

Table 4: Zone�3– Alpha Diversity indices of Tree and Shrub Species 
TransectNo. Shannon_H Simpson_1‐D Evenness_e^H/S Menhinick 
T‐106 2.01 0.86 0.94 1.89 
T‐107 2.32 0.90 0.93 2.20 
T‐108 2.03 0.87 0.95 1.79 
T‐109 2.10 0.87 0.91 2.01 
T‐110 2.14 0.88 0.94 2.12 
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T‐111 2.14 0.88 0.95 1.77 
T‐112 2.38 0.91 0.98 2.20 
T‐113 2.26 0.89 0.96 2.00 
T‐114 2.21 0.88 0.91 2.04 
T‐115 2.11 0.87 0.92 1.92 
T‐116 1.94 0.86 0.99 1.57 
T‐117 1.64 0.77 0.85 1.50 
T‐118 2.20 0.88 0.91 2.00 
T‐119 1.93 0.83 0.86 1.75 
T‐120 2.24 0.89 0.94 2.13 
T‐121 2.37 0.91 0.98 2.35 
T‐122 1.86 0.84 0.92 1.75 
T‐123 1.99 0.85 0.91 1.89 
T‐124 2.05 0.87 0.97 1.71 
T‐125 2.23 0.89 0.93 2.00 
T‐126 2.17 0.87 0.87 2.00 
T‐127 1.73 0.81 0.94 1.34 
T‐128 1.80 0.81 0.87 1.75 
T‐129 2.26 0.89 0.96 2.09 
T‐130 2.22 0.88 0.92 2.09 
T‐131 2.13 0.88 0.93 2.01 
T‐132 2.01 0.86 0.94 1.89 
T‐133 2.07 0.86 0.88 1.92 
T‐134 2.00 0.85 0.92 1.57 
T‐135 1.86 0.83 0.91 1.61 
T‐136 1.86 0.84 0.92 1.57 
T‐137 2.20 0.88 0.90 2.09 
T‐138 2.26 0.89 0.96 2.09 
T‐139 2.12 0.87 0.92 1.80 
T‐140 1.68 0.79 0.89 1.55 
T‐141 1.31 0.72 0.93 1.33 
T‐142 1.88 0.81 0.82 1.89 
T‐143 2.11 0.87 0.92 1.92 
T‐144 1.83 0.83 0.89 1.87 
T‐145 1.93 0.85 0.98 1.65 
T‐146 2.13 0.88 0.93 1.96 
T‐147 1.88 0.84 0.94 1.65 
T‐148 2.05 0.87 0.97 1.71 
T‐149 1.70 0.80 0.91 1.41 
T‐150 1.67 0.79 0.89 1.66 
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T‐151 1.70 0.80 0.91 1.41 
T‐152 1.82 0.82 0.88 1.53 
T‐153 2.01 0.86 0.93 1.94 
T‐154 1.52 0.76 0.91 1.25 
T‐155 2.42 0.91 0.93 2.31 
T‐156 1.85 0.83 0.91 1.57 
T‐157 1.85 0.83 0.91 1.57 
T‐158 2.01 0.86 0.94 1.84 
T‐159 2.03 0.86 0.95 1.89 
T‐160 1.36 0.74 0.97 1.16 

 
5.4 Zone-4 

Shannon diversity among trees & shrubs was highest in transect no.194 (2.42) while lowestin 
transect no.165 (1.71) as well as Simpson diversity was found highest in transect no. 194 
(0.90) and lowest in transect no. 196 (0.78). Species richness was found highest in transect 
no.184 (2.44) and lowest in transect no.166 (1.376) while evenness was found highest in 
transect no.166 (0.99) and lowest in transect no. 196 (0.80) (Table 5).Overall, the data 
suggests that the flora of this zone also exhibits a moderate to high level of species diversity, 
with a relatively balanced and diverse distribution of species. The higher values of species 
diversity, richness, and evenness indicate a richer and more diverse flora, while the lower 
values suggest a comparatively lower species richness and potentially a dominance of certain 
species. 
 

Table 5: Zone�3– Alpha Diversity indices of Tree and Shrub Species 
TRANSECTNO. Shannon_H Simpson_1‐D Evenness_e^H/S Menhinick 
T‐164 2.22 0.89 0.92 2.04 
T‐165 1.72 0.80 0.93 1.50 
T‐166 1.79 0.83 0.99 1.38 
T‐167 2.07 0.87 0.99 1.71 
T‐168 2.40 0.90 0.92 2.27 
T‐169 2.38 0.90 0.90 2.31 
T‐170 1.89 0.84 0.95 1.46 
T‐171 2.25 0.89 0.95 1.96 
T‐172 2.12 0.87 0.93 1.84 
T‐173 2.12 0.87 0.93 1.92 
T‐174 2.24 0.89 0.94 2.09 
T‐175 2.02 0.84 0.83 2.01 
T‐176 2.02 0.86 0.94 1.79 
T‐177 2.25 0.89 0.95 2.24 
T‐178 2.18 0.89 0.98 1.84 
T‐179 1.85 0.83 0.91 1.65 
T‐180 2.11 0.87 0.91 2.07 
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T‐181 1.96 0.84 0.88 1.94 
T‐182 1.94 0.84 0.87 1.84 
T‐183 2.07 0.87 0.99 1.71 
T‐184 2.24 0.89 0.94 2.18 
T‐185 2.25 0.89 0.95 1.96 
T‐186 1.99 0.85 0.91 1.79 
T‐187 2.11 0.87 0.91 2.07 
T‐188 2.26 0.89 0.96 2.29 
T‐189 2.39 0.90 0.91 2.31 
T‐190 2.23 0.89 0.93 1.96 
T‐191 1.87 0.84 0.93 1.75 
T‐192 2.15 0.88 0.96 1.96 
T‐193 2.00 0.86 0.93 1.89 
T‐194 2.42 0.91 0.94 2.45 
T‐195 2.06 0.86 0.87 1.96 
T‐196 1.74 0.79 0.81 1.61 
T‐197 1.77 0.80 0.84 1.65 
T‐198 2.01 0.85 0.83 2.01 
T‐199 2.38 0.90 0.90 2.19 
T‐200 2.14 0.88 0.94 1.92 
T‐201 2.17 0.87 0.87 1.93 
T‐202 2.28 0.90 0.98 1.96 
T‐203 2.00 0.85 0.92 1.67 
T‐204 1.99 0.85 0.91 1.79 
T‐205 1.85 0.83 0.91 1.65 
T‐206 2.08 0.86 0.89 1.96 
T‐207 2.16 0.88 0.96 1.88 
 
5.5 Overall 

Table 6: Alpha Diversity indices of Tree and Shrub Species of Banas River Corridor 
Diversity Indices Trees & Shrubs 

Shannon_H 2.26 
Simpson_1-D 0.88 

Evenness_e^H/S 0.92 
Menhinick 2.16 

The Shannon diversity index value of 2.26 suggests a moderate level of species diversity in 
the flora of this area. This indicates that there is a reasonable variety of species present. 

The Simpson diversity index value of 0.88 indicates a moderate level of species diversity and 
evenness in the flora. This suggests that the distribution of individuals among species is 
relatively balanced, with no single dominant species. 
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The evenness value of 0.92 suggests a relatively even distribution of individuals among 
species in the flora of this zone. This means that no particular species is significantly more 
abundant than others, resulting in a balanced representation of different species. 

The Menhinick index value of 2.16 indicates a moderate species richness in the flora of this 
zone. This suggests a reasonable number of different species present, although it does not 
provide information about the abundance of each species. 

6. Conclusion 
The data suggests that the flora of the Banas River corridor in Gujarat exhibits a moderate 
level of species diversity and evenness. The presence of a diverse range of plant species 
indicates a rich and vibrant ecosystem within the corridor. This diversity contributes to the 
overall health and stability of the ecosystem, allowing for a balanced distribution of 
individuals among different species. Such equilibrium promotes coexistence and interactions 
among various plants, fostering a thriving and harmonious environment. The Banas River 
corridor showcases the beauty and resilience of nature, highlighting the intricate web of life 
supported by the diverse flora found within this region. 

References 

[3] Bhadula S. K., & Sharma C. M. (2018). Identification of priority areas for soil and water 
conservation measures in Banas river basin using geospatial techniques. Journal of the Indian 
Society of Remote Sensing, 46(1):79-92. 

[4] Williams C. D., BarrettT. M., Breshears, D. D., Huxman T. E., & Whitham T. G. (2020). 
The use of belt transects in vegetation surveys: A review of best practices and applications. 
Applied Vegetation Science, 23(2):165-176. 

[5]Menhinik, E. F.(1964). A Comparison of Some Species-Individuals Diversity Indices 
Applied to Samplesof Field Insects, Eco.45(4):859-861. 

[6] Pielou E.C. (1969).An introduction to mathematical ecology. New York: Wiley. Cited in 
Magurran, A. E.,2004, measuring biological diversity, Blackwell Publishing: Oxford, 
UK.P.256. 

 


