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ABSTRACT

The present study entitled “Assessment of Plant Diversity in Nawab Wajid Ali Shah Zoological
Garden, Lucknow, Uttar Pradesh” was conducted in Nawab Wajid Ali Shah Zoological Garden,
Lucknow, Uttar Pradesh state in order to investigate the plant diversity of trees, shrubs and herbs
present. A total 85 tree species belonging to 32 families, 23 shrub species belonging to 16 families
and 15 grass and herb species 8 families were recorded. Fabaceae is the largest family in 20
species followed by Moraceae (11), Rutaceae, Meliaceae, Rubiaceae in tree species,
Asparagaceae is the largest family in 6 species followed by Apocynaceae (5), Rubiaceae (3) in
shrub species and Asteraceae is the largest family in 4 species followed by Poaceae (3),
Amaranthaceous (3) in grass and herb species. Overall, Site-1ll (South-East) showed the highest
IVI parameter of dominant tree species for Sarasa asoca (51.21), Site-1V (South-West) showed the
highest VI parameter of dominant shrub species for Murraya paniculata (164.42) and Site-ll (North-
East) showed the highest IVl parameter of dominant grass & herb species for Rivina humilis
(62.13).
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1. INTRODUCTION

India is one of the most diverse nations in the
world. It ranks ninth in terms of plant species
richness in the world. Two of the world’s twenty-
five biodiversity hotspots are found in India. The
country consists of ca. 19294 flowering plants [1]
out of which ca. 2560 species have been
estimated as trees [2].

Plant species diversity is complex in nature and
its structure and composition differ from place to
place Because of varying climatic condition and
topography [3,7-10]. Compared to the other
ecosystems, tropical Forest ones, the most
complex terrestrial ecosystems are harshly
exploited ecosystems of the biosphere
(Bahuguna 1999). It covers 7% of the earth’s
land surface but harbours more than half of the
world’s plant and Animal biodiversity [4].

Plant diversity is a critical component of the
earth’s biodiversity and plays an important role in
maintaining the balance of the ecosystem
[5,19,21-24]. The number of plant species in the
world is estimated to be around 390,000, and
they are found in a wide range of habitats,
including deserts, rainforests, and alpine regions
(Wagner, 2016). Each species has its own
unique adaptations and characteristics that allow
it to thrive in its environment (Raven, et.al.,
1999). Some plants have deep roots to access
water in arid regions, while others have
developed strategies to protect themselves from
herbivores [37,38,41].

Uttar Pradesh is one of the largest provinces of
India occupying an area of about 2,41,286 sq.
Km out of which 21,291 sg. Km consists of forest
and tree cover which is only about 3% of the total
forest cover of the country because agricultural
fields and dense human population have
occupied the maximum land. Although the forest
cover is very minimal, however, it harbours a
good number of flowering plants due to its varied
climatic conditions [18,25-29,40].

The geographical position, climate and
Physiography of the state favour high amount of
biological diversity. It is bestowed with a wide
range of floristic elements including many
therapeutically and economically valuable plant
Species. The majority of its area belongs to the
Gangetic plains, which support an agriculture-
based Economy, dense human settlements and

rich cultural diversity [11-17]. It is important to
document the Floristic wealth of such a large
geographical land and one of the diverse agro-
economic Zone for the optimum utilisation of
these natural resources. Several institutes,
universities and Departments are engaged in
documenting the floristic diversity of the state
[39,30-35]. Botanical Survey of India has also
taken initiatives in publishing the State Flora of
Uttar Pradesh in three volumes [36]. The present
work is aimed at compiling the bibliographic
references Available which are pertaining to the
floristic documentation of Uttar Pradesh. The
introductory Chapter highlights the physiography,
climate, topography, forest types and floristic
composition of the state for ready reference.

Lucknow is the capital of Uttar Pradesh and it is
situated on the northern Gangetic Plains of India.
It is surrounded on the eastern side by District
Barabanki, on the Western side by District
Unnao, on the southern side by Raebareli and on
the northern side by Sitapur and Hardoi districts.
It is situated 123 mts above sea level. It is
situated at 26.30 & 27.10 North latitude and
80.30 & 81.13 East longitude. Lucknow covers
an Area of 3,244 sq. km. The distance from the
sea gives Lucknow an extreme type of
continental climate with the prevalence of
continental air during major parts of the year.
Only during the four months from June to
September does the air of oceanic origin
penetrate this region and causes increased
humidity, cloudiness and rain. About 75 % of the
total rainfall is realized during these four months.
The temperature may rise up to about 46
degrees Celsius in summers, though the average
temperature is around 38-39 °C. The city stands
at an elevation of approximately 123mt (404 ft)
above sea level. Lucknow district covers an area
of 2,528 square km (976 sq mi).

1.1 Study Site

The study site is located at Hazratganj in
Lucknow, Uttar Pradesh. The study site is Nawab
Wajid Ali Shah Prani Udyan, earlier known as
Prince of Wales Zoological Gardens or popularly
known as Lucknow Zoological Garden which was
constituted in the year 1921 with 71.6-acre (29
ha) area. This campus is a lush green arboretum
having more than 5000 trees of 100 species and
acts as the lung of the city. The management
body has added one of the best Nature
Interpretation Centre in the Country, which give
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comprehensive information related to wild
animals and their habitats of the state. No
detailed study in phytosociology in the study area
is found in the literature; however, reports
suggest that the site is very diverse. So, it

becomes imperative to conduct detailed research
work on the site. The present study is designed
to gather information about existing flora in the
study area enabling us to better understand the
biodiversity of the zoological park.

(South-East)

Site-5 (Centre)

Site-4 (South-West)

Fig. 1. Map of Study area
2. METHODS

The study on plant diversity was carried out in Nawab Wajid Ali Shah Zoological Garden, Lucknow
during the month of January to March 2023. The study area was divided into 5 sites viz., Site-l (North-
West), Site-ll (North-East), Site-1ll (South-East), Site-IV (South-West) and Site-V (Centre). A total of
25 quadrates of tree species of size (10x10)mt, 25 quadrates of shrub species of size (5x5)m and 25
guadrates of herb species of size (1x1)mt were taken in all five sites. The quadrates were taken by
random sampling method.

859



Verma and Khare; Int. J. Plant Soil Sci., vol. 35, no. 19, pp. 857-870, 2023; Article no.lIJPSS.103769

10X10m

5X5m

1X1m

2.1 Data Analysis
Basal area = nr?

Density
_ Total no of individual of a spp in all quadrate

Total no of quadrate studied

Frequency

no. of quadrate in which spp occured
= X100

Total no of quadrate studied

Abundance
_ Total number of individual of a species in all quadrate

~ Total number of quadrate in which species occured

Relative Density
Density of a spp

= 100
Total density of all the spp
Relative Frequency
value of frequency of a spp 100

~ Total frequency of all the spp
Relative Dominance

Total basal area of a spp
X100

~ Total basal area of all the spp

2.2 Importance Value Tree

Species)

Index (for

IVI = relative density+
relative dominance.

relative frequency+

2.3 Importance Value Index (for Shrub
and Herb Species)

IVI = Relative density+
relative abundance

relative frequency+

Species Diversity: It is defined as the number of
species and abundance of each species that live
in a particular location. It is calculated by using
the formula (Shannon Wiener, 1963) [20].

Diversity Index(H) = Z Pi (log Pi)

Where, Pi = n/N (proportion of the important
species in the community).

n = no. of individual species

N =Total no. of individuals.

Species richness: - the species richness is
based solely on the number of species found in
the given area (Magurran, 1988).

-1
Log N

Species Richness =

Where, S= number of species
N = total number of individuals in all sample

Index of species evenness: - Species
evenness (E) is the relative distribution of
individuals among the species present in a
community. The index of species evenness (E)
was calculated by the formula developed by
Pielou [6] as provided below:

E i
" InS

Where, E = Index of evenness,
H' = Shannon-Wiener index and
S = Total number of Species

In = Bits per individuals
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3. RESULTS AND DISCUSSION
3.1 Tree Specie

A total of 85 species of trees species belonging
to 34 families were recorded. The dominant
family from the tree species was Fabaceae with
a total of 17 species followed by Moraceae,
Rutaceae, Arecaceae and Rubiaceae with a total
of 10,7,4 and 4 respectively.

The graph shows the comparative study of
Shannon — Weiner Diversity Index, Margaret’s
Species Richness Index and Pielou’s Species
Evenness Index for tree species. According to
this study work (South-West) site IV shows
highest value of Diversity Index (H’) (3.19) but
(South-East) site Il showed lowest value of
Diversity Index (H’) (2.59). On the other hand
(South-West) site IV shows highest species
richness (5.4) followed by (North-West) site IV
(4.88) while South-East site (3.31) shows lowest
species richness. In terms of species Evenness
North-West site & Centre. site (0.96) shows
highest as well as same values while South-East
site (0.91) shows lowest value for species
Evenness Index.

3.2 Shrub Species

A total of 23 species of trees species belonging
to 17 families were recorded. The dominant
family from the tree species was Apocynaceae
and Asparagaceae with a total of 4
species followed by Rubiaceae with a total of 3
species.

The graph shows the comparative study of
Shannon — Weiner Diversity Index, Margaret's
Species Richness Index and Pielou’s Species
Evenness Index for shrub species. According to
this study work site V (Centre) shows highest
value of Diversity Index (H’) (2.22) but site IV
(South-West) showed lowest value of Diversity
Index (H’) 19.17). On the other hand, site V
(Centre) shows highest species richness (2.1)
followed by site | (North-West) (1.61) while site
IV (South-West) (1.4) shows lowest species
richness. In terms of species Evenness site V
(Centre) (0.86) shows highest values while site
IV (South-West) (0.53) shows lowest value for
species Evenness Index.

Table 1. Phyto-sociological attributes of Site-l (North-West)

S.No. Tree Species BA (cm?) F D A RF RD RDo VI
1 Acacia arabica 660.18 20 0.2 1 1.83 1.47 3.31 6.61
2 Albizia lebbeck 379.94 50 0.5 1 4.58 3.67 3.31 11.57
3 Albizia procera 182.67 60 0.8 1.3 5.50 5.88 4.30 15.69
4 Alstonia scholaris 490.62 10 0.1 1 0.91 0.73 3.31 4.96
5 Aegle marmelos 1412.57 70 0.7 1 6.42 5.14 3.31 14.88
6 Anthocephalus indicus  235.75 30 0.3 1 2.75 2.20 3.31 8.26
7 Azadirachta indica 637.61 30 0.5 1.6 2.75 3.67 5.29 11.72
8 Bauhinia variegata 244 60 0.8 1.3 5.50 5.88 4.30 15.69
9 Butea monosperma 182.56 70 0.8 11 6.42 5.88 3.64 15.94
10 Cassia fistula 188.71 30 0.4 13 2.75 2.94 4.30 9.99
11 Citrus maxima 277.45 50 0.6 12 4.58 441 3.97 12.97
12 Delonix regia 837.34 60 0.6 1 5.50 441 3.31 13.22
13 Emblica officinalis 191.62 50 0.8 1.6 4.58 5.88 5.29 15.76
14 Ficus benghalensis 5671.62 50 0.5 1 4.58 3.67 3.31 11.57
15 Ficus religiosa 17662.5 50 0.5 1 4.58 3.67 3.31 11.57
16 Jacaranda mimosifolia  371.35 30 0.4 1.3 2.75 2.94 4.30 9.99
17 Leucaena 551.26 30 0.4 1.3 2.75 2.94 4.30 9.99
leucocephala
18 Mangifera indica 1074.66 30 0.3 1 2.75 2.20 3.31 8.26
19 Moringa olefera 600.58 40 0.5 1.2 3.66 3.67 3.97 11.31
20 Phoenix sylvestris 624.26 50 0.5 1 4.58 3.67 3.31 11.57
21 Saraca asoca 276.15 70 1.6 2.2 6.42 11.76 7.28 25.47
22 Syzygium cumini 221.55 50 0.5 1 4.58 3.67 3.31 11.57
23 Terminalia arjuna 867.86 30 0.4 1.3 2.75 2.94 4.30 9.99
24 Zixyphus mauritania 346.18 20 0.3 13 1.83 2.20 4.30 8.34
25 Zizyphus xylopyra 268.66 50 0.6 1.2 4.58 4.41 3.97 12.97
Total 34457.74 1090 13.6 30.2 100 100 100 300
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Table 2. Phyto-sociological attributes of Site-Il (North-East)

S. Tree species BA F D A RF RD RDo VI
No.
1 Acacia catechu 409.5 60 0.7 1.1 6.12 5.38 4.38 15.88
2 Artocarpus 329.89 50 0.5 1 5.10 3.84 3.98 12.93
heterophyllus
3 Artocarpus lacucha 626.03 40 0.4 1 4.08 3.07 3.98 11.14
4 Azadirachta indica 889.4 30 0.3 1 3.06 2.30 3.98 9.35
5 Bauhinia variegata 743.71 50 0.7 14 5.10 5.38 5.57 16.06
6 Cassia fistula 337.66 60 0.8 1.3 6.12 6.15 5.17 17.45
7 Delonix regia 824.06 50 0.5 1 5.10 3.84 3.98 12.93
8 Emblica officinalis 254.34 30 0.4 1.3 3.06 3.07 5.17 11.31
9 Ficus elastica 147.33 60 0.7 11 6.12 5.38 4.38 15.88
10 Ficus glomera 530.66 50 0.7 1.4 5.10 5.38 5.57 16.06
11 Ficus labor buch ham  254.34 40 0.4 1 4.08 3.07 3.98 11.14
12 Phoenix canariensis 561.26 60 0.8 1.3 6.12 6.15 5.17 17.45
13 Pongamia pinnata 520.06 40 0.4 1 4.08 3.07 3.98 11.14
14 Psidium guajava 226.86 60 0.6 1 6.12 4.61 3.98 14.72
15 Putranjiva roxburghii 500.09 30 0.5 1.6 3.06 3.84 6.34 13.28
16 Saraca asoca 198.45 80 2.1 2.6 8.16 16.15 10.35 34.67
17 Sesbania grandiflora 520.09 30 0.4 1.3 3.06 3.07 5.17 11.31
18 Tamarindus indica 730.24 40 0.4 1 4.08 3.07 3.98 11.14
19 Tectona grandis 556.27 70 1.1 15 7.14 8.46 5.97 21.58
20  Terminalia arjuna 547.94 50 0.6 1.2 5.10 4.61 4,78 14.49
Total 9708.18 980 13 25.1 100 100 100 300

Table 3. Phyto-sociological attributes of Site-1ll ( South-East)

S. Tree Species BA F D A RD RF RDo VI
No.

1 Albizia odoratissima 660.18 20 0.4 2 3.22 25 7.93 13.66
2 Annona squamosaa 379.94 20 0.3 15 2.41 2.5 5.95 10.87
3 Averrhoa carambola 323.80 40 0.8 2 6.45 5 7.93 19.38
4 Bombax ceiba 626.47 40 0.4 1 3.22 5 3.96 12.19
5 Citrus aurantium 263.75 50 0.6 1.2 4.83 6.25 4.76 15.85
6 Dalbergia sissoo 204.49 70 0.7 1 5.64 8.75 3.96 18.36
7 Eucalyptus Hybrida 275.97 50 0.8 1.6 6.45 6.25 6.34 19.05
8 Gravillea robusta 400.94 40 0.5 12 4.03 5 4.76 13.79
9 Grewia subinaequalis  484.75 60 0.7 11 5.64 7.5 4.36 17.51
10 Madhuca indica 293.31 60 0.6 1 4.83 7.5 3.96 16.30
11 Olea europaea 66.44 30 0.5 1.6 4.03 3.75 6.34 14.13
12 Pitrus decumana 283.38 40 0.4 1 3.22 5 3.96 12.19
13 Populous Species 262.02 80 11 13 8.8 10 5.15 24.02
14 Pyrus communis 422.88 60 0.7 1.1 5.64 7.5 4.36 17.51
15 Saraca asoca 228.46 70 3.1 4.4 25 8.75 17.46 51.21
16 Shorea robusta 415.26 40 0.5 1.2 4.03 5 4.76 13.79
17 Terminalia chebula 630.03 30 0.3 1 2.41 3.75 3.96 10.13

Total 6222.15 800 124 25.2 100 100 100 300
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Table 4. Phyto-sociological attributes of Site-IV ( South-West)

S. No. Tree Species BA F D A RF RD RDo VI

1 Acacia auriculiformis 254.34 40 04 1 3.88 270 210 8.69
2 Acacia leucophloea 232.23 40 05 12 388 337 253 979
3 Ailanthus axcelsa 307.75 50 05 1 485 337 210 10.34
4 Azadirachta indica 547.11 40 05 12 388 337 253 979
5 Bauhinia variegata 335.06 30 06 2 291 405 421 11.18
6 Ficus Benjamina 452,16 30 03 1 291 202 210 7.04
7 Borassus flabellifer 34092 50 07 14 485 472 295 1253
8 Cyclamen syprium 477.37 30 03 1 291 202 210 7.04
9 Cyclamen syprium 464.29 30 03 1 291 202 210 7.04
10 Cyclamen syprium 346.18 30 03 1 291 202 210 7.04
11 Delonix regia 314 10 16 16 0.97 10.81 33.75 4553
12 Diospyros melanoxylon 346.18 30 04 13 291 270 274 835
13 Ficus carica 314 40 05 12 388 337 253 979
14 Ficus elastica 165.04 60 1 0.1 582 6.75 021 1279
15 Ficus glomera 254.34 50 09 18 485 6.08 379 1473
16 Ficus racemosa 336.36 40 07 17 388 472 358 1219
17 Holoptelea integrefolia 374.43 60 0.7 11 5.82 4.72 2.32 12.87
18 Livistona chinensis 268.66 30 04 13 291 270 274 835
19 Morus alba 314 30 0.4 1.3 2.91 2.70 2.74 8.35
20 Nephellium litchi 25434 50 05 1 485 3.37 210 10.34
21 Pithecellobium dulce 362.86 40 04 1 3.88 270 210 8.69
22 Prosopis juliflora 397.4 30 04 13 291 270 274 835
23 Prunus cummunis 333.12 50 05 1 485 3.37 2.10 10.34
24 Putranjaya roxburghii 671.15 30 04 13 291 270 274 835
25 Sepindus emarginatus 386.87 40 05 12 388 337 253 979
26 Tamarix aphylla 615.44 30 04 13 291 270 274 835
27 Terminalia chebula 291.79 40 0.7 1.7 3.88 4.72 3.58 12.19

Total 9757.39 1030 14.8 47.4 99.99 99.99 100 299.99
Table 5. Phyto-sociological attributes of Site-V (Centre)

S. No. Tree Species BA F D A RF RD RDo VI

1 Acacia nilotica 240.4 50 0.5 1 5.37 3.64 2.94 11.97
2 Albizia lebbeck 168.7 60 06 1 6.45 4.37 2.06 12.89
3 Bauhinia racemosa 3254 60 08 13 645 583 3.98 16.28
4 Carica papaya 196.46 40 06 15 430 4.37 2.40 11.08
5 Cassia auriculata 362.86 30 04 13 322 291 444  10.59
6 Citrus sinensis 165.04 30 04 13 322 291 2.02 8.16
7 Dendrocalamus strictus 490.62 40 06 15 430 437 6.01 14.69
8 Eleodenron glaucum 305.88 40 04 1 430 291 3.75 10.97
9 Feronia limonia 421.06 50 06 15 537 437 5.16 1491
10 Gardenia letifolia 354.14 60 09 15 645 6.56 434 17.36
11 Gardenia letifolia 500.09 60 08 13 645 583 6.13 18.42
12 Herperethusa crenulata 565.5 50 0.7 14 537 510 6.93 1741
13 Meria azedarach 379.94 30 05 16 3.22 3.64 4.65 11.53
14 Miliusa tomentosa 188.64 40 04 1 430 291 231 9.53
15 Millingtonia hortensis 397.4 40 04 1 430 2091 487 12.09
16 Mimusops elengi 176.62 30 04 13 322 291 216 831
17 Morinda tinctoria 394.58 50 0.7 1.4 537 5.10 4.83 15.32
18 Nyctanthes arbortristris 320.31 40 05 12 430 364 3.92 11.87
19 Saraca asoca 165.04 40 0.6 1.5 4.30 4.37 2.02 10.70
20 Tectona grandis 1017.36 30 05 16 322 364 12.47 19.34
21 Terminalia arjuna 548.77 30 2 06 322 1459 6.72 2455
22 Tonnage ciliata 471.19 30 0.4 1.3 3.22 2.91 5.77 11.92

Total 8156 930 13.7 28.1 99.99 99.99 99.99 299.99
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Fig. 2. Diversity parameters of tree species in all V sites

Table 6. Phyto-sociological attributes of Site-l (North-West)

S.no Shrub species D F A RD RF RDo VI
1 Bougainvillea glabra 1.3 40 3.25 4.90 10.25 5.22 20.38
2 Calotropis gigantea 0.7 30 2.33 2.64 7.69 3.75 14.08
3 Gardenia jasminoides 1 40 2.5 3.77 10.25 4.02 18.05
4 Hibiscus rosasinensis 35 70 5 13.20 17.94 8.04 39.19
5 Ixora coccinea 1.5 40 3.75 5.66 10.25 6.03 21.94
6 Jasminum sambac 0.5 30 1.66 1.88 7.69 2.68 12.25
7 Lantana camara 14 20 7 5.28 5.12 11.25 21.66
8 Murraya paniculata 13.3 50 26.6 50.18 12.82 42.77 105.78
9 Tecoma stans 2.2 30 7.33 8.30 7.69 11.79 27.78
10 Zamia furfuracea 1.1 40 2.75 4.15 10.25 4.42 18.82
Total 26,5 390 62.18 100 100 100 300
Table 7. Phyto-sociological attributes of Site-1l (North-East)
S.no. Shrubs species D F A RD RF RDo VI
1 Allamanda cathartica 1.1 60 1.83 3.26 13.33 3.00 19.60
2 Calliandra riparia 1.2 50 2.5 3.56 11.11 4.10 18.77
3 Codiaeum variegatum 29 40 7.25 8.60 8.88 11.89 29.39
4 Hibiscus rosasinensis 3.2 70 4.57 9.49 15.55 7.50 32.55
5 Ixora coccinea 1.2 40 3 3.56 8.88 4.92 17.37
6 Jasminum sambac 0.7 30 2.33 2.07 6.66 3.82 12.57
7 Lantana camara 0.4 10 4 1.18 2.22 6.56 9.97
8 Murraya paniculata 201 70 28.71 59.64 15.55 47.12 122.32
9 Thuja occidentalis 2.2 50 4.4 6.52 11.11 7.22 24.86
10 Zamia furfuracea 0.7 30 2.33 2.07 6.66 3.82 12.57
Total 33.7 450 60.93 100 100 100 300
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Table 8. Phyto-sociological attributes of Site-lll (South-East)

S.No. Shrubs species D F A RD RF RDo VI
1 Calliandra riparia 1.2 30 4 3.65 7.89 6.33 17.88
2 Calotropis proera 1.9 30 6.33 5.79 7.89 10.02 23.71
3 Carissa spinarum 0.8 30 2.66 2.43 7.89 4.22 14.55
4 Hibiscus rosasinensis 1.9 50 3.8 5.79 13.15 6.01 24.96
5 Ixora coccinea 0.6 30 2 1.82 7.89 3.16 12.88
6 Jasminum sambac 0.7 30 2.33 2.13 7.89 3.69 13.72
7 Lantana camara 11 30 3.66 3.35 7.89 5.80 17.05
8 Murraya paniculata 215 70 30.71 65.54 1842 48.61 132.58
9 Tibouchina 1.1 30 3.66 3.35 7.89 5.80 17.05
semidecandra
10 Zamia furfuracea 2 50 4 6.09 13.15 6.33 25.58
Total 32.8 380 63.18 100 100 100 300
Table 9. Phyto-sociological attributes of Site-1V (South-East)
S. No. Shrubs species D F A RD RF RDo VI
1 Calotropis procera 0.7 20 7 231 6.45 231 11.07
2 Carissa spinarum 0.6 30 6 1.98 9.67 1.98 13.63
3 Codiaeum variegatum 2.6 40 26 8.58 12.90 8.58 30.06
4 Gardenia jasminoides 1 40 10 3.30 12.90 3.30 19.50
5 Ixora singaporensis 1 20 10 3.30 6.45 3.30 13.05
6 Jasminum sambac 0.6 20 6 1.98 6.45 1.98 10.41
7 Lantana camara 0.2 10 2 0.66 3.22 0.66 4.54
8 Murraya paniculata 21 80 210 69.30 25.80 69.30 164.42
9 Zamia furfuracea 2.6 50 26 8.58 16.12 8.58 33.29
Total 30.3 310 303 100 100 100 300
Table 10. Phyto-sociological attributes of Site-V (Centre)
S.No. Shrubs species D F A RD RF RDo VI
1 Allamanda cathartica 1.1 50 2.2 4.38 10.41 3.24 18.04
2 Calotropis procera 2.7 50 5.4 10.75 10.41 7.96 29.14
3 Carissa spinarum 1 30 3.33 3.98 6.25 491 15.15
4 Cascabela thevetia 1.4 40 35 5.57 8.33 5.16 19.07
5 Gardenia jasminoides 15 30 5 5.97 6.25 7.37 19.60
6 Hibiscus rosasinensis 1.5 10 15 5.97 2.08 2212 30.18
7 Jasminum sambac 0.6 20 3 2.39 4.16 4.42 10.98
8 Murraya paniculata 1.9 40 4.75 7.56 8.33 7.00 2291
9 Solanum chenopodioides 8.4 70 12 33.46 14.58 17.70 65.75
10 Tecoma stans 1.1 30 3.66 4.38 6.25 5.40 16.04
11 Thuja occidentalis 2.3 50 4.6 9.16 10.41 6.78 26.36
12 Tibouchina semidecandra 0.9 30 3 3.58 6.25 4.42 14.26
13 Zamia furfuracea 0.7 30 2.33 2.78 6.25 3.44 12.48
Total 25.1 480 67.78 100 100 100 300
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Shrub species
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Fig. 3. Diversity parameters of Shrub species in all V sites
Table 11. Phyto-sociological attributes of Site-l (North-West)
S.no. Grass and Herbs D F A RD RF RDo VI
species
1 Ageratum conyzoides 10.9 50 21.8 15.79 15.15 14.68 45.63
2 Ageratum 9.9 40 24.75 14.34 12.12  16.67 43.14
houstonianum
3 Brachiaria eruciformis 12.9 60 21.5 18.69 18.18 14.48 51.35
4 Chloris barbata 7.8 70 11.14 11.30 21.21 7.50 40.02
5 Cynodon dactylon 5.9 30 19.66 8.55 9.09 13.24 30.88
6 Parthenium 4.8 30 16 6.95 9.09 10.77 26.82
hysterophorus
7 Rivina humilis 16.8 50 33.6 24.34 15.15  22.63 62.13
Total 69 330 148.45 100 100 100 300
Table 12. Phyto-sociological attributes of Site-1l (North-East)
S.no. Grass and Herbs D F A RD RF RDo \Y|
species
1 Ageratum conyzoides 12.8 50 25.6 20.28 19.23 16.73 56.24
2 Ageratum 10.9 30 36.33  17.27 11.53 23.74 52.56
houstonianum
3 Alternanthera 11.3 70 16.14 17.91 26.92 10.55 55.38
bettzickiana
4 Cynodon dactylon 10.9 40 27.25 17.27 15.38 17.81 50.47
5 Parthenium 5.6 30 18.66  8.87 11.53 12.20 32.61
hysterophorus
6 Rivina humilis 116 40 29 18.38 15.38 18.95 52.72
Total 63.1 260 152,99 100 100 100 300
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Table 13. Phyto-sociological attributes of Site-lll (South-East)

S. Grass and Herbs species D F A RD RF RDo VI
no.
1 Acalypha indica 7 50 14 8.40 1041 8.89 27.71
2 Ageratum conyzoides 7.8 40 195 9.36 8.33 12.39 30.08
3 Ageratum houstonianum 115 50 2.3 13.80 1041 1461 38.83
4 Alternanthera bettzickiana 11.6 60 193 1392 125 12.28 38.71
5 Alternanthera pungens 9.8 60 1.63 11.76 125 10.37 34.64
6 Alysicarpus bupleurifolius 5.6 50 1.12 6.72 1041 7.11 24.25
7 Amaranthus viridis 10.5 70 15 12.62 1458 9.53 36.72
8 Argemone mexicana 7.5 50 1.5 9.00 10.41 9.53 28.95
9 Parthenium hysterophorus 12 50 2.4 1440 1041 15.25 40.07
Total 83.3 480 15.73 100 100 100 300
Table 14. Phyto-sociological attributes of Site-IV (South-West)
S.No. Grass and Herbs species D F A RD RF RDo VI
1 Anagallis arvensis 8.3 50 16.6 15.74 15.15 17.10 48.00
2 Brachiaria eruciformis 9.5 50 19 18.02 15.15 19.57 52.75
3 Chloris barbata 8.3 50 16.6 15.74 15.15 17.10 48.00
4 Chromolaena odorata 9.9 70 14.14 18.78 21.21 1456 54.56
5 Cynodon dactylon 8.7 50 17.4 16.50 15.15 17.92 49.58
6 Rivina humilis 8 60 13.33 15.18 18.18 13.73 47.09
Total 52.7 330 97.07 100 100 100 300
Table 15. Phyto-sociological attributes of Site-V (Centre)
S. No. Grass and Herb species D F A RD RF RDo VI
1 Acalypha indica 6.2 40 155 11.9 7.84 16.60 36.34
2 Ageratum conyzoides 6.4 60 10.66 12.28 11.76 11.42 35.47
3 Alternanthera pungens 6.1 60 10.16 11.70 11.76 10.89 34.36
4 Alysicarpus bupleurifolius 35 50 7 6.71 9.80 7.49 24.02
5 Argemone Mexicana 6.2 50 12.4 11.9 9.80 13.28 34.98
6 Chloris barbata 4.6 50 9.2 8.82 9.80 9.85 28.48
7 Cynadon dectylon 4.7 60 7.83 9.02 11.76 8.39 29.17
8 Parthenium hysterophorus 7.4 70 10.57 1420 13.72 11.32 39.25
9 Rivina humilis 7 70 10 13.43 13.72 10.71 37.87
Total 52.1 510 93.33 100 99.99 99.99 299.99

3.3 Grass and Herb Species

A total of 15 species of grass and herb species
belonging to 8 families were recorded. The
dominant family from the Grass and herb species
was Asteraceae with a total of 4 species followed
by Poaceae and Amaranthaceae with a total of 3
species.

The graph shows the comparative study of
Shannon — Weiner Diversity Index, Margaret’s
Species Richness Index and Pielou’s
Species Evenness Index for herb and grass
species. According to this study work site Il
(South-East) shows the highest value of Diversity

Index (H’) (2.16) but site | (North-West) and site
V (Centre) showed the lowest as well as the
same value of Diversity Index (H) (1.76).
On the otherhand site-l (North-West) shows
the highest species richness (1.27) followed
by site 1l (South-East) (1.18) while site V
(Centre) (0.72) shows the lowest species
richness value. In terms of species Evenness
site Il (North-East) (0.99) shows the highest
values followed by site | (North-West),
site Il (South-East) and site V (Centre)
(0.98) shows the same values for species
Evenness Index while site IV (South-West) (0.96)
shows lowest value for species Evenness
Index.
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herb species
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Fig. 4. Diversity parameters of Herb Species in all V sites

4. CONCLUSION

From the present research work it can be
concluded based on the results, the study area is
abundantly populated by Murraya paniculata.
Overall, Site-Ill (South-East) showed the highest
IVI parameter of dominant tree species for
Saraca asoca (51.21), Site-IV (South-West)
showed the highest IVI parameter of dominant
shrub species for Murraya paniculata (164.42)
and Site-Il (North-East) showed the highest VI
parameter of dominant grass & herb species for
Rivina humilis (62.13). The result of the
phytosociological aspects for all the sites
concluded that Site-IV (South-West) showed the
highest value for Shannon-Weiner Diversity
Index (H') (3.19) for trees species, Site-V
(Centre) showed the highest value for Shannon-
Weiner Diversity Index (H') (2.22) for shrub
species and Site-lll (South-East) showed the
highest value for Shannon- Weiner
Diversity Index (H') (2.16) for grass & herb
Species.
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