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ABSTRACT

The objective of this work was to study species composition and diversity of tree species between
two vegetation stands, one is a protected vegetation stand and the other is a non-protected
vegetation stand. The tree species composition and community structure were analyzed by field
visits in Nanta forest region. Random sampling was done by using a standard size of quadrat i.e.,
10x10m”. Results showed that a total of 30 species belonging to 25 genera and 11 families are
present in the protected site whereas 8 species belonging to 7 genera and 5 families are present in
the unprotected site. Anogeissus pendula (Edgew) and Dichrostachys cinerea (L.) were the most
important species in protected and non-protected sites respectively. The Simpson’s index is higher
in protected vegetation stands showing greater sample diversity. Family Fabaceae is dominant in
both the vegetation stand which shows the ecological importance of this family.
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1. INTRODUCTION

In the present scenario, deforestation is a vivid
issue worldwide. According to an estimate, 420
million hectares of forest have been lost since
1990 through conversion to other land uses. The
area of primary forest has decreased by over 80
million hectares since 1990 globally. Loss of
forest cover due to deforestation was estimated
at 10 million per year between 2015 and 2020
[1]. The main causes of the destruction of forests
are the fragmentation of natural habitats,
urbanization, industrialization, and intensified
agricultural practices of human beings. Due to
the population explosion, the pressure on forests
is rising to meet the demand for food, fuel, and
timber. Development activities are expanding
globally that directly affected the natural
environment. If necessary steps were not taken
25 percent of all species may extinct during the
next twenty to thirty years [2].

Floristic surveys are the foundation of any
research in tropical community ecology [3].
Assessment of species composition and diversity
is not only crucial to evaluate the complexity and
resources of the forest [4] but also acknowledges

the rate of destruction of forest and human
interferences [5]. For maintaining forest cover
government introduces exotic species [6] without
knowing the species composition of that
particular area which harms the natural habitats
of native vegetation.

The study was carried out at the Nanta forest
area in Kota district, Rajasthan. Due to various
anthropogenic activities such as mining, dumping
of industrial and household waste, deforestation,
and overgrazing; the land and vegetation cover
of this forest area are getting degraded or
damaged which is a direct threat to biodiversity.
The main objective of the current study is to find
out structural diversity in protected vegetation
stand and non-protected vegetation stand by
using IVI and to find out the diversity status of
tree species (by using the diversity Index). Due
to high anthropogenic activities, there is a risk of
losing the present diversity of the study area.
Studies on diversity are not yet done in this area,
so the present work is a benchmark study as it
provides the present status of vegetation that
help out to identify the conservation strategy in
the study area. It is requisite to preserve the
diversity of this region.
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2. MATERIALS AND METHODS

The tree species composition and community
structure were analyzed by field visits in the
protected sites and non-protected sites of the
Nanta forest region. Simple Random sampling
was done by using a standard size of the quadrat
[7]. A sample quadrat of 10x10m” was laid down
for trees and 30 such plots were taken for
analysis of vegetation in both stands.

2.1 Study Area

The present work was carried out at the Nanta
forest area which is situated in the Kota district,
Rajasthan and it is under the Sakatpura forest
range with an area of 2015 Ha. Its coordinates
are 25.197496° N latitude and 75.7931599° E
longitude. Two vegetation stands (protected and
non-protected) were selected for sampling. The
protected vegetation stand is a biological park in
which human activities are prohibited and it is
bounded by a huge boundary wall. The non-
protected vegetation stand is an open area
where anthropogenic activities are at their peak.

2.2 Phyto-sociological
Vegetation

Analysis of

Two stands were taken into consideration one is
protected natural vegetation and the other one is
adjacent  non-protected vegetation. The
vegetation data were quantitatively analyzed for
frequency, density, basal area, and IVI
(Important Value Index) following Mishra [8],
Muller-Dombois and Ellenberg [9], and Magurran
[10] using the formula given below.

Basal area = nr? where,m = 3.14

D(density)
_ number of above — ground stems of species counted

Sample area (ha)

RD(relative density)
Density of species A

~ Total density of all species x

F(frequency)

The number of plots where that species occur
= x100
Total number of plots

RF (relative frequency)
frequency of species A

= 1
Total frequency of all species X

Basal area of a species A

Domi =
ominance Area sampled (sq. m)

RDo (Relative Dominance)
Dominance of species A

~ Total dominance of all species x

IVI = Relative density + Relative frequency
+ Relative Dominance

2.3 Diversity Indices

The Index of Dominance of the community is
calculated by Simpson’s Index of diversity [11]
The Shannon Diversity Index [12] is a way to
measure the diversity of species in a community.
The similarity index community coefficient among
both stands was calculated according to Jaccard
[13]. The index of species richness (D) was
calculated according to Menhinick [14].

(a) Simpson’s index (D1) = 1 — ¥5_, pi°

Where: ni= The number of organisms that
belong to species i.
(b) Shannon Index
— Y5 pi‘Inpi?

Where: pi: The proportion of
community made up of species i

Diversity

H =

the entire

J
(j+a+b)

(c) Jaccard Similarity index (C;) =

j= number of species common to both stand
a= number of species in stand A
b= number of species in stand B

(d) Species richness index (D) = \/iN

Where, S=number of species and N=number of
individuals

3. RESULTS

In the protected vegetation site, 30 species
belonging to 25 genera and 11 families were
recorded whereas 8 species belonging to 7
genera and 5 families were observed in the non-
protected site. The total Density (Table 1) of
trees (stem/ha) in the protected vegetation stand
is higher (15.70) in comparison to the non-
protected stand (4.9). The total Basal area (Table
1) of trees in the protected stand is 0.764 m°/ha
and in the non-protected stand is 0.035 m?ha.
Higher density and basal area in protected
vegetation stand shows low anthropogenic
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pressure and have optimal conditions for the
regeneration of tree species. The Simpson’s
index of diversity is higher in protected
vegetation stands (0.899) than in non-protected
stands (0.776) showing greater sample diversity
in protected vegetation. The Shannon Diversity
Index of the protected stand (2.605) is higher
than the non-protected stand (1.689) it also
reflects the more species diversity in the
protected vegetation stand than in the non-
protected vegetation stand. The Jaccard
similarity index is 0.22, which shows a low
similarity between the two stands.

The important value index reflects the
phytosociological characters of a species [15]. In
the protected vegetation stand Anogeissus
pendula (Edgew) showed the maximum IVI
(58.61) followed by Azadirachta indica A. Juss
(43.19), Mitragyna parviflora. (Roxb.) Korth
(22.36), Dichrostachys cinerea (L.) (20.56). In the
non-protected vegetation stand Dichrostachys
cinerea (L.) showed the maximum IVI (74.73)
followed by Acacia leucophloea (Roxb.) (57.47),
Prosopis juliflora (Swartz) DC. (52.52) and
Acacia nilotica (L.) (50.95).

Table 1. Diversity indices of protected stand and non-protected stand

Protected Non-protected vegetation

vegetation stand stand
Number of plots 30 30
Species richness 30 08
Family richness 11 5
Number of individuals in the sampling area 471 147
Total Density of trees (stem/ha) 15.70 4.9
Total Basal area of trees (mzlha) 0.764 0.035
Shannon Diversity Index 2.68 1.69
Simpson Diversity index (D1) 0.899 0.776
Species richness index 1.38 0.66
Shannon evenness index 0.79 0.80

Jaccard Similarity index between two stands  0.22
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Fig. 2. Dominance-diversity curve of trees in protected vegetation.
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Table 2. Phyto-sociological analysis (Relative Frequency, Relative Density, Relative Dominance, and Important Value Index) of trees in the

protected stand and non-protected vegetation stands.

S.N Name of species Protected vegetation Non-Protected vegetation
Family RF 1 RD1 RDo1l VI 1 RF2 RD2 RDo?2 VI 2

1 Anogeissus pendula (Edgew) Combretaceae 7.61 21.23 29.76 58.61

2 Azadirachta indica A.Juss. Meliaceae 8.12 14.86 20.21 43.19 6.33 3.4 9.36 19.09

3 Mitragyna parviflora. (Roxb.)Korth. Rubiaceae 7.61 8.49 6.25 22.36

4 Dichrostachys cinerea (L.) Fabaceae 7.61 8.49 4.45 20.56 25.32 23.81 25.6 74.73

5 Acacia leucophloea (Roxb.) Fabaceae 4.06 8.49 5.62 18.17 25.32 19.05 13.11 57.47

6 Acacia catechu (L.) Fabaceae 5.08 6.37 5.22 16.66

7 Leucaena leucocephala (Lam.) de Wit. Fabaceae 7.61 4.25 2.18 14.04

8 Acacia nilotica (L.) subsp. indica (Benth.) Fabaceae 7.61 4.25 1.86 13.72 12.66 10.2 28.09 50.95

9 Albizia procera (Roxb.) Benth Fabaceae 3.55 4.25 2.2 10

10 Butea monosperma (Lam.) Fabaceae 3.55 2.12 3.05 8.73

11 Acacia senegal (L.) Willd. Fabaceae 5.08 212 1.23 8.43

12 Bombax ceiba (L.) Fabaceae 5.08 0.64 1.32 7.04

13 Securinega leucopyros (Willd.) Mull.Arg. Phyllanthaceae = 3.55 212 0.57 6.24 10.13 5.44 211 17.68

14 Tamarindus indica L. Fabaceae 1.52 1.06 2.01 4.59

15 Dalbergia sissoo (Roxb.) Fabaceae 2.54 1.06 0.83 4.43

16 Aegle marmelos (L.)Correa Rutaceae 1.52 0.64 2.18 4.34

17 Terminalia bellirica (Geartn.) Combretaceae 1.52 1.06 1.75 4.33

18 Dolichandrone falcate (Wall.ex Dc.) Bignoniaceae 1.52 0.64 1.75 3.91

19 Holoptelea intestrifolea (Roxb.) Ulmaceae 2.03 0.85 0.87 3.75

20 Ficus religiosa L. Moraceae 1.02 0.64 2.09 3.75

21 Ficus racemosa (L.) Moraceae 2.03 0.85 0.65 3.53 2.03 0.85 0.65 3.53

22 Manilkara hexandra (Roxb.) Dubard Sapotaceae 1.02 0.42 1.75 3.19

23 Phoenix sylvestris (L.) Roxb. Arecaceae 1.52 0.64 0.92 3.08 3.8 2.04 7.11 12.95

24 Sesbania sesban (L.) Fabaceae 1.52 0.64 0.1 2.26

25 Cassia siamea (Lam.) Fabaceae 1.02 1.06 0.052 2.13

26 Cassia fistula (L.) Fabaceae 1.02 1.06 0.044 2.12

27 Pithelobium dulce (Roxb.) Fabaceae 1.02 0.42 0.46 1.9

28 Limonia acidissima (L.) Rutaceae 1.02 0.42 0.44 1.88

29 Kirganelia reticulate (Poir.) Baill. Phyllanthaceae  1.02 0.42 0.095 1.54

30 Pongamia pinnata (L.) Pierre Fabaceae 1.02 0.42 0.09 1.53

31 Prosopis juliflora (Swartz) DC. Fabaceae 12.66 34.01 5.85 52.52
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4. DISCUSSION

Fig. 4. Family-wise Species richness in two vegetation stands

consequences [18]. For ecological studies,
patterns of forest communities and their

Forests possess the greatest diversity in terms of
species, genetic material, and ecological
processes of all ecosystems [16]. The
composition and diversity of tree species provide
information for better planning and management
for the restoration of native species and it is a
useful tool in forestry for comparing the
composition of different species [17]. Reduction
in population sizes may lead to adverse

controlling factors play an important role. For
assessment of current species performance and
anticipation of future community composition,
knowledge of plant species diversity draw more
attention than any other ecological parameters
[19,20].

The higher values of the diversity indices
revealed a forest with high tree species diversity
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and abundance [16]. The tree species
composition of the protected stand is higher in
comparison to the non-protected stand. In
protected vegetation stand Anogeissus pendula
(Edgew) and non-protected vegetation stand
Dichrostachys cinerea (L.) show maximum IVI,
which reveals that these species are more
relatively ecologically important in the forest
region of Nanta. Family Fabaceae is the most
taxonomically diverse family and dominant in
both stands. Fabaceae is the most specious
family in the neo-tropical deciduous forests of the
world [21]. The presence of Fabaceae is reported
in several deciduous forests in south India [18]
and in tropical deciduous forests in Rajasthan
[22]. Fabaceae is regarded as one of the most
successful families of flowering plants due to its
extreme flexibility in the adaptive response to
different environments [23].

Tree density can be affected by natural
calamities, anthropogenic activities, and soil
properties [18]. The basal area and density in the
non-protected region are very low which shows
that this region is highly disturbed and due to
human intervention, the native vegetation is not
regenerating at its full potential. Native plants
evolved slowly over time with relatively little
interference from humans. Native plants provide
the foundation for a healthy ecosystem. If they
are properly getting their desired soil and light
requirements, they can require less water,
fertilizer, and maintenance to thrive. For the
integrity of ecosystem regeneration and
restoration of native species is very necessary.
Therefore, there is a great need to protect and
conserve the forest of the study area.

Forests are the assets of any country, but their
degradation at an alarming rate is a matter of
concern. The present scenario demands urgent
attention to conserve the diversity of this region
to avoid the risk of extinction of the plant species.

5. CONCLUSION

The diversity of tree species in unprotected areas
is very low; the reason may be anthropogenic
disturbances. The major threats of this region are
wood cutting, grazing, clearing forests for
farming, etc. It can be concluded that
anthropogenic disturbances may lead to reduced
diversity, reduction in species richness as well as
family richness.
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