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ABSTRACT 
Species diversity along altitudinal gradient differs in different layers at different scales. The 
invention was carried out at three different aspects of altitude viz., Basal (400-550 m M.S.L.), 
Middle (550-700 m M.S.L.) and Top (700-850 m M.S.L).  Using random sampling method, 150 
quadrates covering almost all area of the forest were sampled. Data obtained was analyzed for 
community composition, richness and diversity of tree and shrubs.  Total 150 species (98 tree 
and 52 shrubs) are distributed in different community at different elevation ranges. Hardwickia 
binata Roxb. shows maximum IVI (23.60) at basal and (36.09) at middle elevation range 
respectively, and Tectona grandis L. showed maximum IVI (46.64) at Top. Community 
composition shows more similarity between adjoining community (tree 82.71%) and (shrub 
74.07%). Both tree and shrub shows maximum richness at basal elevation range. Shannon-
Wiener and Simpsons Diversity index (3.71855 and 0.0389) shows maximum diversity at basal 
elevation range and minimum at top.  

Key Words : Community composition, Richness, Species diversity, Importance value 
index, Similarity index, Patnadevi forest 

 
INTRODUCTION 

As a part of wildlife sanctuary and medicinal 
plant conservation centre of UNDP there is 
an increased interest amongst academics and 
researchers about plant species composition, 
richness and diversity in the Patnadevi 
forest, chalisgaon, Maharashtra (India). 
Knowledge of forest structure and floristics 
are necessary for study of forest dynamics, 
plant animal interactions and nutrient 
cycling.1  The services provided by 
biodiversity and ecosystems play a crucial to 
sustain our livelihoods and protect our 
health.2 There is no confusion that the beauty 
and diversity of our living species greatly 
improve the quality of our lives.3 Most of the 
world’s biodiversity have been hold by 
majority of the economically poorest 
countries and people are somehow 
responsible for the degradation of 
biodiversity.4 From ecological and 
conservation viewpoint, assessment of 
biodiversity of any habitat or locality has 
been regarded as one of the vital issue for 
careful preservation, promotion and manage- 

ment of the variety of life forms.5,6 

Vegetative ecology includes the 
investigation of species composition and 
sociological interaction of species in 
communities. Phytosociological analysis of a 
plant community is an important aspect of 
ecological study of any piece of vegetation.  
It reveals structure picture of the vegetation 
and helps in analysing the community 
dynamics of species composition.7 A sound 
understanding of the richness of species is 
necessary for appropriate conservation, 
restoration of the biological diversity.8 
Forest diversity provides products and services 
to the surrounding communities but now a 
days due to over exploitation it is considerably 
decreasing day by day. 

AIMS AND OBJECTIVES 
To determine the potential for vegetative 
biodiversity conservation through this study 
i.e. assessment of community composition, 
species richness, diversity and dominance of 
tree and shrub will definitely help for 
management of biodiversity conservation.  
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METHODOLOGY 
Study area 
The study area Patnadevi forest is situated in the 
Jalgaon district of khandesh a part of North 
Maharashtra (Fig. 1). Patandevi forest is major 
hill range of Satmala ranges of Sahydris located 
at a distance of 18 km. to the south-west of 
Chalisgaon. It lies between 200–16’ N to 200-21’ 
North latitude and 740-55’E to 750-07’ East 
longitude,  covering    area    of  about  64 sq. km.  

The altitude of the Patnadevi forest varies from 
400 m. at Junpani to 880 m. at Mahadev 
dongar near Junone. The average maximum 
temperature varies between 280C to 410C and 
minimum temperature varies between 110C to 
250C at night. The highest temperature is in 
summer in the month of May up to 460C and 
minimum in winter in the month of December 
up to 60C at night. Average annual rainfall 
varies between 786 mm to 1298 mm.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 : Map showing study area 

Vegetation analysis 
The study was conducted to understand the 
tree and shrub species diversity, their distribu-
tion, richness and community composition. 
Entire area of Patnadevi forest was 
periodically visited and an extensive floristic 
survey was carried out. First the study site is 
divided into three elevation ranges basal (400 
to 550 m), middle (550 to 700 m) and top (700 
to 850 m) from each elevation range 50 
random samples of quadrate are taken.  The 
size of the quadrate 20 m X 20 m for tree and 5 
X 5 m. size for shrubs were decided. The size 
and number of quadrate were determined by 
the species area curve and the running mean 
method. All the species of trees and shrubs in 
the quadrates were recorded for their number 
of individuals. For detail vegetation analysis, 
trees measuring larger than 10 cm CBH 
(Circumference at breast height, i.e. 1.37 m 
above the ground) were measured and the 
species name was recorded.  

Analysis of the data 
The vegetational data obtained were 
quantitatively analysed for density, frequency 
and abundance. The relative values of density, 
frequency and abundance were determined. 
These values where summed up to calculate 
Important Value Index (IVI) of individual 
species. Similarity index was calculated. 
Synthetic characters of the forest vegetation 
like, the species richness, diversity and 
concentration of dominance of species in the 
stand were also analysed. Species richness was 
simply the number of species per unit area. 
The species diversity (H) was determined by 
using Shannon-wiener information function as: 
H =  (ni/N) Loge (ni/N), Where ni is the total 
density value for species i and N is the total 
density value of all species in a stand. 
Concentration dominance (CD) was calculated 
by Simpson’s Index as CD =  (ni/N)2, where 
ni and N are the same as Shannon and Wiener 
information index.     
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RESULTS AND DISCUSSION 
Species community composition, richness 
and their distribution  
The study reveals that the Patnadevi forest is 
typical type of tropical dry deciduous forest 
consists of mixed tree species. Trees are small 
to medium height, upper canopy is uneven not 
closed and dense. Different species are 
predominant in different areas.  From all three 
elevation ranges total 150 species (98 trees and 
52 shrubs) were identified out of these trees 
constitute 65% while shrubs are 35%. 
Distribution pattern of Species diversity along 
altitudinal gradient differs in different layers at 
different scales.9 Table 1 shows total 143 
species at basal elevation range, 103 at middle 
and 89 species at upper elevation range.   
Altogether 98 trees species are recorded from 
all three sites, out of which 54 species are 
common to all three elevation ranges, 13 
species are common to the basal 400 – 550 m. 
elevation range and 550 – 700 m. elevation 
ranges. 5 species are common to basal 400 – 
550 m. and top 700 – 850 m. elevation range. 
These are Cassia siamea Lam., Acacia nilotica 
(L.) Will exDel sub .sp.indica var. Vediana 
(Cooke)    Naik,    Schleichera     oleosa (Lour)  

Oken., Dalbergia latifolia Roxb., Syzygium 
cumini (L.) Skeels and only one species is 
common to middle 550 – 700 m. and top 700 – 
850 m. elevation ranges is Ficus arnottiana 
(Mig.) Mig. About 15 species are restricted 
only at the elevation range 400 – 550 m. These 
are mostly cultivated or introduced like 
Elaeocarpus ganitrus Roxb.Hart., Adansonia 
digitata L., Bambusa arundinacea (Retz.) 
Willd., Thespesia populnea (L.) Soland. ex 
corr., Polyalthia longifolia (Sonn.) Thw. etc. 
Six species are recorded only from middle 
elevation range 550 – 700 m. these are Citrus 
aurantifolia (Christm.) Sw.,Cordia dichotoma 
Forst.F., Dolichandrone atrovirens (Heyne ex. 
Roth) Spraque, Ficus elastica Roxb., Gardenia 
latifolia Soland., Terminalia paniculata Roth. 
Four species are found only in the top 700 – 
850 m. elevation range, they are Acacia 
auriculiformis A.Cunn., Dalbergia paniculata 
Roxb. Cor., Pithecellobium dulce (Roxb.) 
Benth., Haldina cordifolia (Roxb.) Ridsd. To 
determine the dominance of a species in the 
community, importance value indices of each 
species where calculated and on the basis of 
their dominance plant communities at different 
sites were identified. 

Table 1 : Number of species of trees and shrubs at three-elevation ranges in  
Patnadevi forest 

Elevation 
Range  

Number of 
Species  

Total 
 Tree  Shrub  

400 - 550 m  87 56 143 

550 - 700 m  75 28 103 

700 - 850 m  63 26 89 

Entire study 
area 98 52 150 

 
Table 2 revels that at the basal elevation 
range 400 – 550 m., Hardwickia binata 
Roxb. (23.60) show maximum IVI followed 
by Tamarindus indica L. (19.35) and Acacia 
catechu (L.f.) Willd. (16.01). as they show 
maximum IVI, they represent the community 
of the range i.e. Hardwickia - Tamarindus – 
Acacia. In the community they exist as 

dominant, co-dominant and main associate 
species respectively. Similarly at middle 
elevation range 550 – 700 m., Hardwickia 
binata Roxb. (36.09) show maximum IVI 
followed by Anogeissus latifolia (Roxb. Ex 
Dc.) Wall.ex.Guill & Perr (22.1) and 
Tectona grandis L. (17.49) they represent the 
community of the range i.e. Hardwickia - 
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Anogeissus - Tectona and at Upper elevation 
range Tectona grandis L. (46.64) show 
maximum IVI followed by Boswellia serrata 
Roxb. Ex.coleb (28.3) and Anogeissus 

latifolia (Roxb. Ex Dc.)Wall.ex.Guill and 
Perr (19.26) they represent the community of 
the range i.e. Tectona - Boswellia – 
Anogeissus.   

Table 2 : Comparison of communities at different elevation ranges 

S/N 
Elevation 

range 
(M) 

Community Habit Name of the species IVI 

1 400 – 
550 m. 

Hardwickia - 
Tamarindus - 

Acacia 

Tree 

Hardwickia binata Roxb 23.60 

Tamarindus indica L. 19.35 

Acacia catechu (L.f.) Willd 16.01 

Shrub 

Maytenus emarginata (Willd.) Ding Hau. 20.25 
Dichrostachys cinerea var. indica Brenen 
and Brummit. 16.83 

Carissa congesta Wight. 15.76 

2 550 – 
700 m. 

Hardwickia - 
Anogeissus  - 

Tectona 

Tree 

Hardwickia binata Roxb. 36.09 

Anogeissus latifolia (Roxb. Ex Dc.) Wall. 
ex.Guill and Perr. 22.10 

Tectona grandis L.f. 17.49 

Shrub 

Maytenus emarginata (Willd.) Ding Hau. 34.11 
Rhus mysorensis G.Don.  29.96 
Dichrostachys cinerea var. indica Brenen 
and Brummit.  27.34 

3 550 – 
700 m. 

Tectona - 
Boswellia – 
Anogeissus 

Tree 

Tectona grandis L.f. 46.64 

Boswellia serrata Roxb. Ex.coleb. 28.03 
Anogeissus latifolia (Roxb. Ex 
Dc.)Wall.ex.Guill and Perr. 19.26 

Shrub 

Maytenus emarginata (Willd.) Ding Hau. 41.69 
Dichrostachys cinerea var. indica Brenen 
and Brummit.  29.29 

Carissa congesta Wight  28.69 

Importance Value Index (IVI) 
Importance value index provides knowledge 
on important species of a plant community.10 
Importance value index of the species indicates 
importance of a species in a community. It will 
be a keystone species, which affect the 
survival and abundance of many other species 
in the community along which it thrives. It’s 
elimination or addition results in a significant 
shift in the composition of the community and 
sometimes even in the physical structure of the 
environment.  
The high Importance Value Index (IVI) of 
species indicates its dominance and ecological  

success. As well as it’s good power of 
regeneration and greater ecological amplitude. 
Table  2 shows that in the present study 
Tectona grandis L. emerges as dominant 
(Keystones) species of this forest with 
maximum IVI value (46.64) at 700 – 850 m. 
elevation range. The other dominant species 
are Boswellia serrata Roxb. Ex.coleb (28.03), 
Anogeissus latifolia (Roxb. Ex Dc.) 
Wall.ex.Guill and Perr (19.26), Lannea 
coromandelia (Houtt.) Merr. (15.17), 
Hardwickia binata Roxb. (36.09), Acacia 
catechu (L.f.)Willd. (16.01), Tamarindus 
indica  L. (19.35), Terminalia cuneata Roth. 
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(15.73) and Wrightia tinctoria R.Br. (14.08) 
and these are the important associates of this 
forest. These observations are in accordance 
with.11 Hardwickia binata Roxb. is second 
dominant species with IVI values (23.60) and 
(36.9) at elevation range 400-550m and 550-
700m respectively. Among the shrubs 
Maytenus emarginata (Willd.) Ding Hau., 
emerges as dominant shrub of the forest with 
highest IVI value 20.25, 34.11 and 41.69 at 
400 – 550 m., 550 – 700 m. and 700 – 850 m. 
elevation range respectively with Dichrosta-
chys cinerea var. indica Brenen and Brummit 
(29.29), Carissa congesta Wight (28.69), Rhus 
mysorensis G.Don. (29.96), Mimosa hamata 
Willd. (15.96) and Lantana camera L. (14.59) 
are the co-dominant species.  
Similarity index 
Table 3 clearly shows that, for tree and shrub 
more similarity exist between adjacent 
(Neighboring) communities i.e. I and II, II and 
III and less similarity i.e. more dissimilarity 
between distant communities I and III. 
For tree more similarity index value, (82.71%) 
between community I and II i.e. 400 – 550 m. 
and 550 – 700 m. and for shrub (74.07%) 
between II and III i.e. 550 – 700 m. and 700 – 
850 m. indicates that more similarity occurs 
between adjoining communities. It may be due 
to closeness and similarity and similar micro-
climatic conditions available for the 
development of communities. Generally more 
the number of species in community diversity 
is more.   

Table 3 : Similarity index (%) 

Vegetation 
 

Similarity Index ( % ) between 
Communities  

I & II II & III  I & III  
Trees 82.71 78.26 76 
Shrubs  64.28 74.07 58.53 

Species diversity and concentration 
dominance    
The species diversity indicates the number of 
species in a community of an area, 
ecologically it is very important. It seems that 
if diversity increases the community becomes 
more stable because of efficient utilization of 
the resources. Table 4 revealed the highest 
Shannon-Winner Index H (3.71) for Patnadevi 

forest. This index tells about species richness 
(number of species) and evenness (species 
distribution). If the value of H is large, the 
species diversity will be greater and vice versa. 
An ecosystem with H value greater than 2 has 
been regarded as medium to High diverse in 
term of species.12 Thus, Patnadevi forest has 
rationally High diversity value.  

Table 4 : Comparison of Shannon's diver-
sity index (H) with Simpson’s concentra 

-tion of dominance index (D) 

El
ev

at
io

n 
R

an
ge

  
(m

) 

Tree  Shrub  

H D H D 

-H / logeS 1-D -H / logeS 1-D 

400 – 550 
 

3.71855  0.0389  3.56781  0.04044  

(0.8326) (0.9611) (0.8863) (0.9595) 

550 – 700 
 

3.40479  0.05836  2.83213  0.08311  

(0.7886) (0.9416) (0.8469) (0.9168) 

700 - 850 
 

3.24776  0.07829  2.76428  0.09006  

(0.7838) (0.922) (0.8484) (0.9099) 

Comparison of Shannon’s diversity index 
(H) with Simpson’s concentration domin-
ance index     
At elevation range 400 – 550 m. both tree and 
shrub shows maximum values of Shannon 
Index (H) i.e. tree (3.718) and shrub (3.567) 
and less the community is dominated (by one 
or few species). Therefore, at this range the 
diversity is greater and it is lower at the top i.e. 
at elevation range 700 – 850 m. having value 
of H, for tree (3.247) and shrub (2.764). It 
proves the general observations about the 
variations in distribution patterns of biological 
species diversity. The diversity usually 
decreases as we move up the slope of 
mountain from the base. However, values of 
species diversity obtained in the present study 
lies in the ranges reported for other tropical 
forest from central India. For tropical forest 
species diversity is reported between 5.06 and 
5.40 The concentration dominance (D) is 
minimum at elevation range 400 – 550 m. for 
tree (0.038) and shrub (0.040) and maximum at 
higher elevation range i.e. 700 – 850 m. for 
tree  (0.078)  and shrub (0.090). If we correlate  
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diversity with concentration dominance it proves 
that increase in diversity decreases the 
concentration of dominance. In present studies 
the value of concentration of dominance for trees 
and shrubs are higher at 700 – 850 m. elevation 
range. These high values for concentration of 
dominance  indicates the dominance of one or 
two species whereas the low values of 
dominance indicates that in this forest the 
dominance is shared by more than one species. 
In general mature and stable communities will 
have higher diversity value (0.6 to 0.9 on 0 to 1 
scale). Unstable communities and communities 
under severe stress exhibit no diversity usually 
near zero on zero to one scale. In direct 
comparison of Shannon and Simpson’s index, 
the species diversity of tree on Shannon scale 
varies from 0.783 to 0.832 and on Simpson’s 
scale it varies from 0.922 to 0.961 for shrub 
species diversity Shannon scale varies from 
0.846 to 0.886 and on Simpson’s scale it varies 
from 0.909 to 0.959. In general for tree and shrub 
the species diversity in all three elevation ranges 
on Shannon scale ranges from 0.783 to 0.942 and 
on Simpson’s scale it ranges from 0.909 to 0.999. 
In both the cases as it is above 0.6 (ranges        
between 0.7 to 0.9), it shows that the       
community existing in the Patnadevi forest is 
mature and stable.     

CONCLUSION 
The study reveals that the Patnadevi forest of 
Maharashtra, India passes mature and stable 
plant community. It is rich in biodiversity and 
it has a reasonably good tree and shrub species 
composition and richness. Therefore effort 
should be taken both by Government and Non 
Government Organizations for its conservation 
and sustainable utilization. 
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