ÊÃÃçÄ®ã®ÊÄ

:ŽƵƌŶĂůŽĨdŚƌĞĂƚĞŶĞĚdĂǆĂͮǁǁǁ͘ƚŚƌĞĂƚĞŶĞĚƚĂǆĂ͘ŽƌŐͮϮϲDĂƌĐŚϮϬϭϱͮϳ;ϯͿ͗ϲϵϳϮʹϲϵϳϵ

Ê½Ê¦ùÄÖ«ùãÊÝÊ®Ê½Ê¦ùÊ¥ã«ãÙÊÖ®½Ùù®çÊçÝ
¥ÊÙÝãÝÊ¥<ó½t®½½®¥^ÄãçÙù͕d½Ä¦Ä͕/Ä®
ISSN 0974-7907 (Online)
ISSN 0974-7893 (Print)

KWE^^

͘EĂƌĂƐŝŵŚĂDƵƌƚŚǇ
Department of Botany, Satavahana University, Karimnagar, Telangana 505001, India
murthyensnbc@gmail.com, murthyen@yahoo.co.in

ďƐƚƌĂĐƚ͗dŚĞƉĂƉĞƌĚĞƐĐƌŝďĞƐƚŚĞƐƉĞĐŝĞƐĐŽŵƉŽƐŝƟŽŶ͕ĂďƵŶĚĂŶĐĞ͕ĚĞŶƐŝƚǇĂŶĚĐŽŵŵƵŶŝƚǇƐƚƌƵĐƚƵƌĞŽĨƚŚĞƚƌŽƉŝĐĂůĚƌǇĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚƐ
ŽĨ<ĂǁĂůtŝůĚůŝĨĞ^ĂŶĐƚƵĂƌǇ͘WŚǇƚŽƐŽĐŝŽůŽŐŝĐĂůĂŶĂůǇƐŝƐǁĂƐďĂƐĞĚŽŶƚŚĞĚĂƚĂŐĞŶĞƌĂƚĞĚĨƌŽŵƚŚĞϴϭƐĂŵƉůĞƉůŽƚƐůĂŝĚĂƚƌĂŶĚŽŵĐŽǀĞƌŝŶŐ
ƚŚĞĞŶƟƌĞƐĂŶĐƚƵĂƌǇĂƌĞĂ͘ƚŽƚĂůŽĨϭϳϳŶŐŝŽƐƉĞƌŵƐŽĨƐƉĞĐŝĞƐǁĞƌĞĞŶƵŵĞƌĂƚĞĚĨƌŽŵƚŚĞƐĂŵƉůĞĚƋƵĂĚƌĂƚƐ͘dŚĞƐƉĞĐŝĞƐƉƌĞƐĞŶƚĂƐ
ƉĞƌƉƌĞƉŽŶĚĞƌĂŶĐĞĂƌĞŚĞƌďƐϳϭ͕ƚƌĞĞƐϱϱ͕ĐůŝŵďĞƌƐϯϯ͕ĂŶĚƐŚƌƵďƐϭϴ͘dŚĞƐƉĞĐŝĞƐĚŝǀĞƌƐŝƚǇŝŶĚŝĐĞƐŝŶĚŝĐĂƚĞƚŚĞĨŽůůŽǁŝŶŐĨĂĐƚƐ͗^ŚĂŶŶŽŶͲ
tĞŝŶĞƌŝŶĚĞǆĂƐϰ͘ϭϱ͕^ŝŵƉƐŽŶŝŶĚĞǆǀĂůƵĞĂƐϬ͘ϵϭ͕DĂƌŐĂůĞĨ͛ƐƐƉĞĐŝĞƐƌŝĐŚŶĞƐƐŝŶĚĞǆĂƐϱ͘ϮϬ͕ĚĞŶƐŝƚǇŽĨƚƌĞĞƐĂďŽǀĞϭϬĐŵ',ĐůĂƐƐĂƐ
ϰϳϬŝŶĚŝǀŝĚƵĂůƐƉĞƌŚĞĐƚĂƌĞ͘dŚĞƚŽƚĂůďĂƐĂůĂƌĞĂŽĨƚŚĞƚƌĞĞƐƉĞĐŝĞƐǁĂƐϭϳ͘ϳŵϸŚĂ-1͘dŚĞƐĞƐƚĂƟƐƟĐƐĂůŽŶŐǁŝƚŚƚŚĞĐŽŵƉŽƐŝƟŽŶŽĨƚŚĞ
ĨŽƌĞƐƚ͕ĂŶĚŝŶĨŽƌŵĂƟŽŶŽŶƚŚĞĚŝǀĞƌƐŝƚǇŽĨƚŚĞĐŽŵŵƵŶŝƟĞƐĂƐĂǁŚŽůĞƉƌŽǀŝĚĞĚĂďĞƩĞƌŝŶƐŝŐŚƚŝŶƚŽƚŚĞƐƚĂƚĞŽĨƚŚĞĨŽƌĞƐƚƐŝŶƚŚĞ<ĂǁĂů
tŝůĚůŝĨĞ^ĂŶĐƚƵĂƌǇ͘
<ĞǇǁŽƌĚƐ͗/ŶĚŝĂ͕<ĂǁĂůtŝůĚůŝĨĞ^ĂŶĐƚƵĂƌǇ͕ƉŚǇƚŽƐŽĐŝŽůŽŐǇ͕ƋƵĂŶƟƚĂƟǀĞĂŶĂůǇƐŝƐ͕ƚƌŽƉŝĐĂůĚƌǇĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚƐ͘

K/:ŚƩƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϲϬϵͬ:Ždd͘Žϯϴϴϰ͘ϲϵϳϮͲϵ
ĚŝƚŽƌ͗B. Ravi Prasad Rao, Sri Krishnadevaraya University, Anantapur, India.

ĂƚĞŽĨƉƵďůŝĐĂƟŽŶ͗ϮϲDĂƌĐŚϮϬϭϱ;ŽŶůŝŶĞΘƉƌŝŶƚͿ

DĂŶƵƐĐƌŝƉƚĚĞƚĂŝůƐ͗DƐηŽϯϴϴϰͮZĞĐĞŝǀĞĚϭϴĞĐĞŵďĞƌϮϬϭϯͮ&ŝŶĂůƌĞĐĞŝǀĞĚϭϮ&ĞďƌƵĂƌǇϮϬϭϱͮ&ŝŶĂůůǇĂĐĐĞƉƚĞĚϮϴ&ĞďƌƵĂƌǇϮϬϭϱ
ŝƚĂƟŽŶ͗ DƵƌƚŚǇ͕͘E͘ ;ϮϬϭϱͿ͘ĐŽůŽŐǇĂŶĚƉŚǇƚŽƐŽĐŝŽůŽŐǇŽĨƚŚĞƚƌŽƉŝĐĂůĚƌǇĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚƐŽĨ<ĂǁĂůtŝůĚůŝĨĞ^ĂŶĐƚƵĂƌǇ͕dĞůĂŶŐĂŶĂ͕/ŶĚŝĂ͘Journal of Threatened
Taxaϳ;ϯͿ͗ϲϵϳϮʹϲϵϳϵ; ŚƩƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϲϬϵͬ:Ždd͘Žϯϴϴϰ͘ϲϵϳϮͲϵ
ŽƉǇƌŝŐŚƚ͗ © DƵƌƚŚǇϮϬϭϱ͘ƌĞĂƟǀĞŽŵŵŽŶƐƩƌŝďƵƟŽŶϰ͘Ϭ/ŶƚĞƌŶĂƟŽŶĂů>ŝĐĞŶƐĞ͘:ŽddĂůůŽǁƐƵŶƌĞƐƚƌŝĐƚĞĚƵƐĞŽĨƚŚŝƐĂƌƟĐůĞŝŶĂŶǇŵĞĚŝƵŵ͕ƌĞƉƌŽĚƵĐƟŽŶĂŶĚ
ĚŝƐƚƌŝďƵƟŽŶďǇƉƌŽǀŝĚŝŶŐĂĚĞƋƵĂƚĞĐƌĞĚŝƚƚŽƚŚĞĂƵƚŚŽƌƐĂŶĚƚŚĞƐŽƵƌĐĞŽĨƉƵďůŝĐĂƟŽŶ͘
&ƵŶĚŝŶŐ͗^/ZͲŽƵŶƐĞůĨŽƌ^ĐŝĞŶƟĮĐĂŶĚ/ŶĚƵƐƚƌŝĂůZĞƐĞĂƌĐŚ͕EĞǁĞůŚŝĂŶĚEĂƟŽŶĂůZĞŵŽƚĞ^ĞŶƐŝŶŐĞŶƚƌĞ͕/^ZK͕,ǇĚĞƌĂďĂĚ͘
ŽŵƉĞƟŶŐ/ŶƚĞƌĞƐƚ͗dŚĞĂƵƚŚŽƌĚĞĐůĂƌĞƐŶŽĐŽŵƉĞƟŶŐŝŶƚĞƌĞƐƚƐ͘
ƵƚŚŽƌĞƚĂŝůƐ͗͘EÙÝ®Ã«DçÙã«ùŝƐǁŽƌŬŝŶŐŝŶĞƉĂƌƚŵĞŶƚŽĨŽƚĂŶǇ͕^ĂƚĂǀĂŚĂŶĂhŶŝǀĞƌƐŝƚǇ͕dĞůĂŶŐĂŶĂ͘,ĞŝƐƚŚĞƌĞĐŝƉŝĞŶƚŽĨƐĞŶŝŽƌƌĞƐĞĂƌĐŚĨĞůůŽǁƐŚŝƉ
;^/ZͲEĞǁĞůŚŝͿ͕h'Ͳƌ͘<ŽƚŚĂƌŝWŽƐƚŽĐƚŽƌĂů&ĞůůŽǁƐŚŝƉĂŶĚWK^dzŽƵŶŐ^ĐŝĞŶƟƐƚ&ĞůůŽǁƐŚŝƉ͕ǁŽƌŬŝŶŐŽŶŶŐŝŽƐƉĞƌŵƚĂǆŽŶŽŵǇ͕ĨŽƌĞƐƚĞĐŽůŽŐǇ͕ĞƚŚŶŽͲ
ďŽƚĂŶǇĂŶĚĐŽŶƐĞƌǀĂƟŽŶďŝŽůŽŐǇ͘
ĐŬŶŽǁůĞĚŐĞŵĞŶƚƐ͗dŚĞĂƵƚŚŽƌƚŚĂŶŬƐƚŚĞĞƉĂƌƚŵĞŶƚŽĨ^ƉĂĐĞĂŶĚƚŚĞŝƌĞĐƚŽƌ͕EZ^͕,ǇĚĞƌĂďĂĚĨŽƌƉĂƌƟĂůĮŶĂŶĐŝĂůĂƐƐŝƐƚĂŶĐĞƚŚƌŽƵŐŚƚŚĞĂƐƚĞƌŶ'ŚĂƚƐ
ŝŽĚŝǀĞƌƐŝƚǇŚĂƌĂĐƚĞƌŝǌĂƟŽŶWƌŽũĞĐƚ͘/ĂŵƚŚĂŶŬĨƵůƚŽŽƵŶĐŝůĨŽƌ^ĐŝĞŶƟĮĐĂŶĚ/ŶĚƵƐƚƌŝĂůZĞƐĞĂƌĐŚ;^/ZͿ͕EĞǁĞůŚŝĨŽƌĨƵŶĚŝŶŐŝŶƚŚĞĨŽƌŵŽĨ^ĞŶŝŽƌZĞƐĞĂƌĐŚ
&ĞůůŽǁ͘/ĂŵŽǁĞĚƚŽWƌŽĨ͘s͘^͘ZĂũƵ͕ĞƉĂƌƚŵĞŶƚŽĨŽƚĂŶǇ͕<ĂŬĂƟǇĂhŶŝǀĞƌƐŝƚǇĨŽƌŚŝƐŐƵŝĚĂŶĐĞƚŽĐĂƌƌǇŽƵƚƚŚŝƐǁŽƌŬ͘DǇƚŚĂŶŬƐĂƌĞĚƵĞƚŽƌ͘͘^͘ZĞĚĚǇ͕
EĂƟŽŶĂůZĞŵŽƚĞ^ĞŶƐŝŶŐĞŶƚƌĞ͕,ǇĚĞƌĂďĂĚĨŽƌŚŝƐǀĂůƵĂďůĞƚĞĐŚŶŝĐĂůƐƵƉƉŽƌƚƚŽĨƵůĮůůƚŚŝƐƐƚƵĚǇ͘/ƚŚĂŶŬƚŚĞƉĞƌƐŽŶŶĞůĂŶĚĂƵƚŚŽƌŝƟĞƐŽĨŶĚŚƌĂWƌĂĚĞƐŚ&ŽƌĞƐƚ
ĞƉĂƌƚŵĞŶƚĂŶĚ'͘ZĂǀŝŶĚĞƌ͕&ŽƌĞƐƚZĂŶŐĞƌ͕:ĂŶŶĂƌĂŵ&ŽƌĞƐƚŝǀŝƐŝŽŶĨŽƌŚĞůƉĚƵƌŝŶŐĮĞůĚǁŽƌŬŝŶƚŽ<ĂǁĂůtŝůĚůŝĨĞ^ĂŶĐƚƵĂƌǇ͘

6972

Ecology and phytosociology of Kawal forests

Murthy

INTRODUCTION
Species diversity in the tropics varies dramatically
between habitats. Compared to the other tropical forest
types, dry deciduous forests are amongst the most
exploited and endangered ecosystems of the biosphere
(Murphy & Lugo 1986; Janzen 1988; Gentry 1990;
Bahuguna 1999). Information on floral composition,
diversity and biomass are absolutely essential in
understanding the forest ecosystem dynamics and
conservation. Such studies may become a vital tool
in the estimation of the level of adaptation to the
environment and their ecological significance (Pascal
& Pelissier 1996). Phytosociological data for the state
of Andhra Pradesh in general and Telangana region in
particular are scanty. Some of the earlier studies in
this area are by Gopalkrishna (2000) for Warangal and
for the southern Eastern Ghats by Reddy et al. (2008).
Besides, no assessment of forest vegetation in terms of
quantitative and floristic analysis has been done in the
protected areas of the Deccan biogeographic region.
The available local floral data collection endeavors
have documented plant species occurring in the district
based on random sampling surveys. Therefore, the
present study is aimed at quantitative assessment of the
vegetation of Kawal Wildlife Sanctuary.

STUDY AREA
Kawal Wildlife Sanctuary (KWS), situated in Adilabad
District is located 260km from Hyderabad, the state
capital of Telangana, India. It lies between 19005’–
19020’N and 78032’–79012’E, spread in an area of
892.23km2 (Fig. 1). It is one of the oldest sanctuaries
in the state declared during 1965. It is a perfect tiger
habitat with dense bamboo undergrowth and adequate
prey population. It harbours endangered fauna like
Indian Gaur, Four-horned Antelope and Grey Junglefowl.
It is known for herds of Spotted Deer, Sambar, Black
Buck, Nilgai and Gaur which are important tiger-prey.
The vegetation in the sanctuary is a classic example of
southern tropical dry deciduous forests (Champion &
Seth 1968) with predominantly Tectona grandis and
its associates like Anogeissus latifolia, Bombax ceiba,
Boswellia serrata, Chloroxylon swietenia, Cleistanthus
collinus, Diospyros melanoxylon, Haldinia cordifolia,
Hardwickia binata, Mitragyna parviflora, Lannea
coromandelica, Strychnos nux-vomica, Terminalia alata,
Terminalia arjuna, etc. It protects the catchment of
numerous perennial streams that ultimately drain into

Figure 1. The Kawal Wildlife Sanctuary, India.

the river Godavari. KWS is becoming important in view
of the government’s decision to recommend KWS as a
tiger reserve. It has enormous potential for research in
conservation of biodiversity. Hence, the present study
was undertaken to describe the structure and floristic
composition of the vegetation occupying the KWS.

MATERIALS AND METHODS
A. Field sampling
The phytosociological study was carried out during
January 2006 to January 2009 by laying random quadrats
with the size of 20x20 m. The KWS was systematically
surveyed for all trees ≥30cm girth at breast height (gbh
- above 130cm from the ground). In addition, data on
shrubs (5x5 m), herbs, climbers and saplings (1x1 m)
were collected. Voucher specimens were prepared
for identification and documentation and deposited at
Kakatiya University Herbarium, (KUH), Warangal. The
spatial location (latitude, longitude and altitude) of each
quadrat was recorded using a GPS.
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B. Data analysis
The vegetation data were quantitatively analysed
for basal area, relative density, relative frequency and
relative dominance (Phillips 1959). The importance
value index (IVI) for the tree species was determined as
the sum of the relative frequency, relative density and
relative dominance (Cottam & Curtis 1956; Curtis 1959;
Misra 1968). Some of the formulae are given below:
Species diversity of each forest type was determined
as per Shannon & Weiner (1963).
H = - å [(ni/N) log 2 (ni/N)] where ni is the total number
of individuals of species i and N is the total number of
individuals of all species in that vegetation type.
The concentration of dominance was also measured
after Simpson (1949).
C = - S (ni/N) where ni and N are the same as those
for the Shannon-Weiner information function.
The Species Richness was computed using the wellknown Margalef’s index (Margalef 1958). R = S-1/ln (n) S
= number of species; n= number of individuals.

Mimosaceae) contribute to the stands (Fig. 2).
The species diversity indices indicate the following
facts: Shannon-Weiner index was 4.15, indicating good
species diversity, Simpson index (concentration of
dominance) value was 0.91, Margalef’s species richness
index was 5.20, density of trees above 10cm GBH class
was 470 individuals per hectare. The total basal area of
the tree species is 17.7m² haˉ1. These statistics along
with the composition of the forest, information on the
diversity of the communities put together provided a
picture of the state of the forests in the KWS.
In the biological spectrum, phanerophytes are
dominant (46.3%) followed by 21.5% chamaephytes,
hemicryptophytes, therophytes and geophytes (Fig.
3). Although phaneorphytic climate is prevalent in the
sanctuary, there is a tendency towards chamaephytic
(dwarf shrubby) growth, due to the edaphic factor.
The lesser number of therophytes are due to the good
canopy shade on one hand and the poor soils on the
floor. The geophytes are present as expected for the
habitat.

RESULTS

Forest structure
The proportional distribution of tree species across
the girth class intervals reveal (Fig. 4) that 16–40 cm
gbh class is dominant with 78.6% of individuals while
16.2% belong to 41–80 cm gbh class, 3.4% to 81–120
cm, and only 1.8% pertain to >120cm gbh class. Heightwise proportion of tree individuals (Table 1) indicates
the prevalence of <5m height class in the sanctuary with
66.6% of individuals. There are 11% of individuals in
5–10 m and 11–15 cm, 10.2% in 16–20 m, and only 0.3%
trees in >20m height class.
The population structure of the predominant species
revealed that Tectona grandis is dominant with the
highest number of adults, saplings and seedlings (Table
2; Fig. 5). It has a clear expanding population structure,

Forest Composition
For the phytosociology, 3.24ha of forests in the KWS
were sampled by laying 81 sample points at random. On
the whole, a total of 177 species of angiosperms were
enumerated in the sample quadrats. The species present
as per preponderance are trees (55), herbs (71), shrubs
(18) and climbers (33). The predominant angiosperm
families (Fig. 2) are Papilionaceae (23 species) followed
by Rubiaceae (12 species), Acanthaceae (11 species) and
Malvaceae (8 species). Martin & Aber (1997) reported
Leguminosae (Fabaceae) as the most abundant family
in neo-tropical forests. It is interesting to note that
Papilionaceae alone (excluding Caesalpiniaceae and
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Figure 2. Predominant angiosperm families making the vegetation
stands in the Kawal Wildlife Sanctuary.
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Table 1. Analysis of seedlings.
Relative
density

Relative
frequency

Relative
dominance

IVI

1

Tectona grandis

27.58

17.11

5.13

49.82

2

Wrightia
tinctoria

11.39

9.89

3.67

24.95

3

Diospyros
melanoxylon

7.16

8.02

2.84

18.02

4

Anogeissus
latifolia

6.51

7.49

2.77

16.77

5

Cleistanthus
collinus

5.37

3.21

5.33

13.91

6

Terminalia alata

5.04

6.68

2.40

14.12

7

Pterocarpus
marsupium

3.82

4.55

2.68

11.05

8

Chloroxylon
swietenia

3.74

3.74

3.19

10.67

9

Dalbergia
paniculata

3.66

3.74

3.12

10.52

10

Stereospermum
suaveolens

2.69

1.87

4.57

9.13

Table 2. Analysis of saplings (below 30 GBH).
Tree species

Relative
density

Relative
frequency

Relative
abundance

IVI

1

Tectona
grandis

30.93

24.66

3.56

59.15

2

Cleistanthus
collinus

11.26

7.43

4.30

22.99

3

Wrightia
tinctoria

8.77

9.46

2.63

20.86

4

Anogeissus
latifolia

5.91

6.42

2.61

14.94

5

Terminalia
alata

5.35

6.08

2.50

13.93

6

Diospyros
melanoxylon

4.48

5.74

2.21

12.43

7

Lagerstroemia
parviflora

4.23

4.73

2.54

11.50

8

Chloroxylon
swietenia

3.30

4.39

2.13

9.82

9

Bauhinia
racemosa

3.24

3.72

2.47

9.43

10

Dalbergia
paniculata

1.87

2.36

2.24

6.47

occupying the majority of physical space with greater
representation in community structure and making it a
dry teak forest, also represented by Cleistanthus collinus,
Anogeissus latifolia, Wrightia tinctoria, Terminalia alata,
Lagerstroemia parviflora and Lannea coromandelica.
However, Bauhinia racemosa, Pterocarpus marsupium
and Acacia leucophloea had less than 5% of adults,
saplings and seedlings.

100.0
100.0

of individuals
% of%individuals

Species

120.0
120.0

80.0
80.0
60.0
60.0
40.0
40.0
20.0
20.0
0.0
0.0

16–40
16-40

41–80
81–120
41-80
81-120
GBH classes

>120
>120

GBH of
Classes
Figure 4. Proportional distribution
tree species across girth
intervals.

DISCUSSION
The species-wise analysis shows that Tectona grandis
is the dominant species in the sanctuary, with highest IVI
value (95.24) (Table 3). This indicates the adaptability
of Tectona grandis to the edaphic conditions prevailing
throughout the sanctuary. Gopalkrishna (2000)
discussed the relationship of the growth of teak with
special references to geological conditions in Madhya
Pradesh. He observed that the Gondwana system
consists of freshwater sedimentary deposits which do
not bear teak while the basaltic rocks are suited. The
older rocks of Gondwana like the Talchirs, Barakars,
etc. bear teak whereas the newer rocks are devoid of it.
Teak is found in these Gondwana formations across the
KWS. So, it falls under the Teak zone. The subdominant
tree species are Anogeissus latifolia and Cleistanthus
collinus with 20.27 and 19.49 IVI values. Economically
(including medicinally) important species like Bridelia
retusa, Cordia dichotoma, Schleichera oleosa, Diospyros
montana and Strychnos potatorum showed the least
IVI value (0.29) of the dominant tree species in the
sanctuary. The phytosociology revealed that the forests
in the sanctuary are of Tectona-Anogeissus-Cliestanthus
type (Table 3).
These values indicate the structure of the forests in
the study area. The information on the diversity of the
communities and of the landscape as a whole provides
a better insight into the status of the forests in the KWS.
In the tropics, it is considered that spatial heterogeneity
is high and therefore species accommodate themselves
in myriad of niches available to them. All the trees
measuring ≥ 30cm GBH were measured and the species
names were recorded. For the shrubs, stems belonging
to each species were counted (ranging from 1–10 cm
GBH). Height of stems was measured and recorded.
Names of the species were confirmed using local floras
and field guides. Spatial heterogeneity is considered to
be one of the factors that explain richness of species
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Table 3. Ecological dominance of tree species (above 30cm GBH)
based on IVI values.
Tree species

Relative
density
(RD)

Relative
frequency
(RF)

Relative
dominance
(RD)

IVI
value

41.49

16.28

37.48

95.25

1

Tectona
grandis

2

Anogeissus
latifolia

5.79

7.93

6.36

20.08

3

Cleistanthus
collinus

8.28

6.05

5.15

19.48

4

Lannea
coromandelica

3.22

5.85

6.92

15.99

5

Terminalia
alata

4.14

5.22

6.09

15.45

6

Wrightia
tinctoria

5.39

4.38

3.06

12.83

7

Lagerstroemia
parviflora

4.01

5.01

2.54

11.56

8

Pterocarpus
marsupium

2.50

4.59

3.65

10.74

9

Boswellia
serrata

1.84

2.92

3.71

8.47

10

Bauhinia
racemosa

2.89

3.34

1.86

8.09

in tropical environment. The mean tree density is 851
trees/ha in the Kalakad-Mudanthurai Tiger Reserve
(Parthasarathy 2001) while in Kawal it is 470 trees/
ha and 273 trees/ha in Pranahita and 254 trees/ha in
Siwaram Wildlife Sanctuary, Andhra Pradesh, India.
The sapling density of Tectona grandis is relatively
very high (31), followed by Cleistanthus collinus,
Wrightea tinctoria, Anogeissus latifolia. Regeneration
of Tectona grandis is good (IVI 49.83) followed by
Wrightea tinctoria (24.95), Diospyros melanoxylon (18)
and Anogeissus latifolia (16.77). But, it was observed
that in some parts of the wildlife sanctuary, natural
regeneration of teak is very low due to factors like
human-made fires, over-extraction and other biotic
interference. It is also noted that Madhuca indica shows
a very low regeneration capacity, again owing to biotic
factors. The local ethnic people (Gonds, Nayakpods,
etc.) collect its seeds for extraction of oil.
The hill slopes and the foothills of Tadlapet, Alinagar,
Kistaipally, Islampur, Gandigopalpur, Rampur, Pembi
Kadem and Danthanpally have teak forests mixed with
Anogeissus latifolia and Terminalia alata. Bamboo
is occasionally present on the hills and in valleys.
Dendrocalamus strictus is present along the banks of
major streams in Udumpur, Jannaram, Indanpally and
Kawal ranges.
The unscientific and unregulated tapping of non
6976

timber forest products (NTFP) has lead to the loss
of economically important tree species in the KWS.
The local tribal people, who gather NTFPs cut largesized trees to collect a small quantity of honey and to
capture langurs and monitor lizards. Sterculia urens was
found almost eliminated due to excessive and faulty
(unscientific) gum tapping. Givotia rottleriformis, which
is locally used for toy (Nirmal) making is cut as per the
need. Besides, the total harvest of fruits of Phyllanthus
emblica trees is leaving no food for wild animals, besides
affecting the natural regeneration of the species. These
three tree species, which are very important economic
trees, typical of KWS are becoming rare and threatened;
they need immediate conservation and multiplication.
The villages in Jannaram, Tadlapet and Indanpally
forest ranges are relatively densely populated and
have an impact on the forest. There are incidents like
illicit removal of forest produce for fuel, hut and house
building, agricultural implements, fencing material,
green manure, fodder etc. which adversely affect
the protected area. Fringe villages like Chinthaguda,
Rotiguda, Revojipet, Kalamadugu, Kalleda, Murimadugu,
Singaraipet, Tapalpur and Mohammadabad are involved
in the illegal felling of teak. Timber is mainly transported
illicitly through canals of Kadem and the River Godavari.
The basal area and vertical structure of a forest are
difficult to summarise as these statistics rely heavily
upon the local climate and the prevailing edaphic
conditions. Tree height is heavily influenced by the
density of saplings, richness of nutrients and biotic
pressure. The proportional distribution of tree species
across girth classes (Fig. 4) disclosed that 16–40 cm
gbh class is dominant in the study area. It shows the
further availability of timber-yielding species, which is
a fact that could be explained by virtue of the harvest
being in a protected area. The height-wise proportion
of tree individuals of the sanctuary (Table 4) indicates
the prevalence of 5–10 m height class. There are 66.7%
of tree individuals in <5m, 11.1% in 5–10 m, 10.2% in
16–20, and only 0.3% in >20m height class.
Regeneration
The regeneration of Tectona grandis is fairly good
(IVI 49.83), followed by Wrightea tinctoria (24.95),
Diospyros melanoxylon (18) and Anogeissus latifolia
(16.77). Almost 50% of the seedling recruitment in the
local forest is by Tectona (Table 1). However, the saplings
found bring forth Wrightea tinctoria over Anogeissus
latifolia. The former was in fifth place in regard to IVI of
adults. In seedling recruitment, Wrightia tinctoria even
surpassed Cleistanthus. Wrightea recruits almost half of
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Table 4. Height class-wise proportion of tree individuals.

1

Height class

No. of species

No. of
individuals

% of
individuals

< 5m

50

2836

66.6

2

5–10 m

41

473

11.1

3

11–15 m

37

502

11.8

4

16–20m

35

435

10.2

5

> 20m

8

14

00.3

the remaining tree seedlings in the forest type. May be
the recurring and abundant fire played a positive role
for Wrightia tinctoria with its better regeneration ability
after fire. The seeds of Wrightia are wind blown and
better dispersed. The competition among the seedlings
is promoted by deforestation, soil erosion, fire and loss
of natural (original) ground cover. It is also observed
that Madhuca indica showed a very low regeneration
ability owing to edaphic and biotic factors. The local
tribal people (Gonds, Nayakpods, etc.) collect its flowers
(fleshy corolla) and the seeds of the Madhuca indica for
preparation of an indigenous popular beverage called
‘Ippa sara’ and for the extraction of oil, respectively.
The overall expanding tree population structure of
the KWS represents a typical mature stand with good
regeneration ability. The lesser slopes and plains have
teak and allied species while the higher altitudes have
species like Boswellia serrata, Givotia rottleriformis,
etc. The change in topography has also affected the
moisture regime of the region. The development of
the vegetation depends upon the parent material of the
rocks and in the attendant soils.

Changing vegetation - prediction
The prediction of future vegetation cover of the KWS
is that, being distant to populace and ideal for Tiger
habitat it will remain largely unchanged for sometime.
However, the threat to teak is imminent from smugglers
and over-exploiting native people, facilitated by the
laying of roads through the sanctuary. Unchecked
by biotic pressure, it may be replaced by Cleistanthus
collinus, a species of far less economic value.
Species diversity (richness) is an expression of
community structure and heterogeneity. Richness tends
to increase over the area. A larger habitat harbours
more different species, probably because of the possible
presence of a variety of micro habitats and resources.
Plant communities give a better indication of the nature
of the environment than we can obtain by measuring
the individual factors. The character and make-up of
vegetation is an expression of synergic effect of all factors
operating in a habitat (Oosting 1956). Raunkiaer’s life
forms (Raunkiaer 1934) of the study area were analysed
to infer the phytoclimate. The biological spectrum of
any natural ecosystem can be compared/studied with
Raunkiaer’s data. The phanerophytes are dominant
(46.3%) followed by 21.5% chamaephytes. Although
phaneorphytic climate is prevalent in the sanctuary,
there is a tendency towards chamaephytic (dwarf
shrubby) growth. The lesser number of therophytes
indicates the good canopy and less disturbance on the
ground in the study area.
The population structure of the predominant species
revealed that Tectona grandis is dominant with highest
number of adults, saplings and seedlings (Table 5;
Fig. 5). It has a clear expanding population structure,
occupying majority of physical space with greater
representation in community structure and making it a

Table 5. Community structure of predominant species.
Species

Adults

% of adults

Saplings

% of saplings

Seedlings

% of seedlings

1

Tectona grandis

631

51.98

497

38.98

339

35.835

2

Cleistanthus collinus

126

10.38

181

14.20

140

14.799

3

Anogeissus latifolia

88

7.25

141

11.06

88

9.302

4

Wrightia tinctoria

82

6.75

95

7.45

80

8.457

5

Terminalia alata

63

5.19

86

6.75

66

6.977

6

Lagerstroemia parviflora

61

5.02

72

5.65

62

6.554

7

Lannea coromandelica

49

4.04

68

5.33

47

4.968

8

Bauhinia racemosa

44

3.62

53

4.16

46

4.863

9

Pterocarpus marsupium

38

3.13

52

4.08

45

4.757

32

2.64

30

2.35

33

3.488

1214

100

1275

100

946

100

10

Acacia leucophloea
Total
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&ŝŐƵƌĞϱ͘WƌŽƉŽƌƟŽŶĂůƌĞƉƌĞƐĞŶƚĂƟŽŶŽĨƉŽƉƵůĂƟŽŶƚŽƉƚĞŶƚƌĞĞƐƉĞĐŝĞƐǁŝƚŚƌĞĨĞƌĞŶĐĞƚŽƚŚĞŝƌƐĞĞĚůŝŶŐƐ͕ƐĂƉůŝŶŐƐĂŶĚĂĚƵůƚƐ͘

ĚƌǇ ƚĞĂŬ ĨŽƌĞƐƚ͕ ƐƵďŽƌĚŝŶĂƚĞĚ ďǇ ůĞŝƐƚĂŶƚŚƵƐ ĐŽůůŝŶƵƐ͕
ŶŽŐĞŝƐƐƵƐůĂƟĨŽůŝĂ͕tƌŝŐŚƟĂƟŶĐƚŽƌŝĂ͕dĞƌŵŝŶĂůŝĂĂůĂƚĂ͕
>ĂŐĞƌƐƚƌŽĞŵŝĂ ƉĂƌǀŝŇŽƌĂ and >ĂŶŶĞĂ ĐŽƌŽŵĂŶĚĞůŝĐĂ͘
ĐŽŶŽŵŝĐƐƉĞĐŝĞƐůŝŬĞ͕ĂƵŚŝŶŝĂƌĂĐĞŵŽƐĂ͕WƚĞƌŽĐĂƌƉƵƐ
ŵĂƌƐƵƉŝƵŵ and ĐĂĐŝĂ ůĞƵĐŽƉŚůŽĞĂ ƉƌĞƐĞŶƚ ǁŝƚŚ ůĞƐƐ
ƚŚĂŶϱйŽĨĂĚƵůƚƐ͕ƐĂƉůŝŶŐƐĂŶĚƐĞĞĚůŝŶŐƐ͘
dƌŽƉŝĐĂůĚĞĨŽƌĞƐƚĂƟŽŶŚĂƐďĞĞŶĂďŽƵƚƚǁŝĐĞĂƐŚŝŐŚŝŶ
ƐŝĂƚŚĂŶŝŶĞŝƚŚĞƌ>ĂƟŶŵĞƌŝĐĂŽƌĨƌŝĐĂ͘dƌŽƉŝĐĂůƐŝĂ
ŚĂƐůĞƐƐƌĞŵĂŝŶŝŶŐĨŽƌĞƐƚƐ͕ŚŝŐŚĞƌƌĂƚĞƐŽĨĚĞĨŽƌĞƐƚĂƟŽŶ
ĂŶĚůŽŐŐŝŶŐĂŶĚŵƵĐŚŚŝŐŚĞƌƉŽƉƵůĂƟŽŶĚĞŶƐŝƟĞƐƚŚĂŶ
ŽƚŚĞƌ ŵĂũŽƌ ƚƌŽƉŝĐĂů ƌĞŐŝŽŶƐ͘  ŽƚŚ ĞǆƉĂŶĚŝŶŐ ŚƵŵĂŶ
ƉŽƉƵůĂƟŽŶƐ ĂŶĚ ŝŶĚƵƐƚƌŝĂů ĚĞǀĞůŽƉŵĞŶƚ͕ ůŽŐŐŝŶŐ ĂŶĚ
ĞǆŽƟĐ ƚƌĞĞ ƉůĂŶƚĂƟŽŶƐ ĂƌĞ ŝŵƉŽƌƚĂŶƚ ĚƌŝǀĞƌƐ ŽĨ ĨŽƌĞƐƚ
loss. The forests of tropical Asia are also among the
ŵŽƐƚ ƚŚƌĞĂƚĞŶĞĚ ŽŶ ĞĂƌƚŚ ;>ĂƵƌĂŶĐĞ ϮϬϬϳͿ͘ /ŶǀĂƐŝǀĞ
ĞǆŽƟĐƉůĂŶƚƐ ĂƌĞĂŐƌŽǁŝŶŐƚŚƌĞĂƚƚŽƚŚĞŵĂŝŶƚĞŶĂŶĐĞ
ŽĨŶĂƟǀĞƐƉĞĐŝĞƐĂŶĚƚŽƚŚĞĞĐŽƐǇƐƚĞŵŝŶƚĞŐƌŝƚǇŽĨǁŝůĚ
ŚĂďŝƚĂƚƐ͘dŚĞƵŶĐŽŶƚƌŽůůĞĚĞǆƉĂŶƐŝŽŶŽĨŝŶǀĂƐŝǀĞĞǆŽƟĐ
ƐƉĞĐŝĞƐĐĂŶũĞŽƉĂƌĚŝǌĞƚŚĞƉƌŽƚĞĐƟŽŶƐƚĂƚƵƐŽĨŶĂƚƵƌĂů
ƌĞƐĞƌǀĞƐ ĂŶĚ ƉƌĞĐůƵĚĞ ƚŚĞ ƉƌŽƚĞĐƟŽŶ ĚĞƐŝŐŶĂƟŽŶ ŽĨ
ŽƚŚĞƌǁŝƐĞ ŚŝŐŚ ƉƌŝŽƌŝƚǇ ĐŽŶƐĞƌǀĂƟŽŶ ĂƌĞĂƐ ;ĞŶƐůŽǁ
ϮϬϬϳͿ͘dŚĞƉƌĞǀĞŶƟŽŶĂŶĚĞĂƌůǇĞƌĂĚŝĐĂƟŽŶĂƌĞŽŌĞŶ
ƐĞĞŶ ĂƐ ĐŽƐƚ ĞīĞĐƟǀĞ ŵĞĂŶƐ ŽĨ ŵĂŶĂŐŝŶŐ ŝŶǀĂƐŝǀĞ
ƐƉĞĐŝĞƐ͘ĐĐŽƌĚŝŶŐƚŽƚŚĞ͕ƚŚĞƐĞĐŽŶĚǁŽƌƐƚƚŚƌĞĂƚ
ƚŽƚŚĞĞǆŝƐƚĞŶĐĞŽĨďŝŽĚŝǀĞƌƐŝƚǇŝƐƚŚĞďŝŽůŽŐŝĐĂůŝŶǀĂƐŝŽŶ
ŽĨĞǆŽƟĐƐƉĞĐŝĞƐ;tDϭϵϵϮͿ͘^Ž͕ƵƌŐĞŶƚƐƚĞƉƐƐŚŽƵůĚ
ďĞ ƚĂŬĞŶ ƚŽ ĐŽŶƚƌŽů ƚŚĞ ƉƌĞĚŽŵŝŶĂŶĐĞ ŽĨ ŐĞƌĂƚƵŵ
ĐŽŶǇǌŽŝĚĞƐ, ŚƌŽŵŽůĂĞŶĂ ŽĚŽƌĂƚĂ, ,ǇƉƟƐ ƐƵĂǀĞŽůĞŶƐ
and >ĂŶƚĂŶĂ ĐĂŵĂƌĂ ;ZĞĚĚǇ Ğƚ Ăů͘ ϮϬϬϴ͖ ZĞĚĚǇ ϮϬϬϵ͖
6978

DƵƌƚŚǇ Ğƚ Ăů͘ ϮϬϬϵ͕ ϮϬϭϬͿ͘  &ƵƌƚŚĞƌŵŽƌĞ͕ <t^ ǁĂƐ
not spared from heavy anthropogenic pressure in the
ĨŽƌŵŽĨĐůĞĂƌŝŶŐŽĨĨŽƌĞƐƚůĂŶĚƚŽŐĞƚĂĐƋƵŝƐŝƟŽŶƌŝŐŚƚƐ
ƵŶĚĞƌƚŚĞƌĞĐĞŶƚůǇƉĂƐƐĞĚ&ŽƌĞƐƚZŝŐŚƚƐĐƚ;&ZͿǁŚŝĐŚ
ĂĚĚĞĚ ĨƵĞů ƚŽ ƚŚĞ ĮƌĞ ďǇ ĞŶĐŽƵƌĂŐŝŶŐ ĞǀĞŶ ŶŽŶͲƚƌŝďĞƐ
to encroach and demarcate protected areas that are
ĐƌƵĐŝĂůƚŽƚŚĞǁŝůĚůŝĨĞŚĂďŝƚĂƚƐ͘

KE>h^/KE^
/Ŷ ƌĞĐĞŶƚ ǇĞĂƌƐ͕ ƚŚĞ ǀĞŐĞƚĂƟŽŶ ŽĨ ƚŚĞ <ĂǁĂů
tŝůĚůŝĨĞ ^ĂŶĐƚƵĂƌǇ ŚĂƐ ďĞĞŶ ƐƵďũĞĐƚĞĚ ƚŽ ŝŶĐƌĞĂƐĞĚ
ĂŶƚŚƌŽƉŽŐĞŶŝĐƉƌĞƐƐƵƌĞ͕ƉŽĂĐŚĞƌƐĨŽƌǁŝůĚůŝĨĞĂŶĚƚĞĂŬ
ĨŽƌ ƚŚĞŝƌ ůŝǀĞůŝŚŽŽĚ ;DƵƌƚŚǇ ϮϬϭϬͿ͘  dŚĞƐĞ ĂĐƟǀŝƟĞƐ
ƵůƟŵĂƚĞůǇ ůĞĂĚ ƚŽ ŚĂďŝƚĂƚ ĚĞƐƚƌƵĐƟŽŶ ŽĨ ŚĞƌďŝǀŽƌĞƐ
ǁŚŝĐŚ ĂĚǀĞƌƐĞůǇ ĂīĞĐƚ ƚŚĞ ĂǀĂŝůĂďŝůŝƚǇ ŽĨ dŝŐĞƌƐ͛ ƉƌĞǇ͕
ǁŚŝůĞ ƚŚĞ ƉƌĞĚĂƚŽƌƐ ĂƌĞ ƵŶĚĞƌ ŝŶĐƌĞĂƐĞĚ ƚŚƌĞĂƚ ĨƌŽŵ
ŝŶƚĞŶƐŝĮĐĂƟŽŶŽĨĂŐƌŝĐƵůƚƵƌĞ͕ŐƌĂǌŝŶŐŽĨůŝǀĞƐƚŽĐŬŝŶƚŚĞ
environs of the protected area.
Ɛ ƉĂƌƚ ŽĨ ƚŚĞ ĐŽŶƐĞƌǀĂƟŽŶ ĂƉƉƌŽĂĐŚ͕ ĞĐŽƚŽƵƌŝƐŵ
ĂŶĚ ƚŚĞ ŚĂƌǀĞƐƟŶŐ ŽĨ ŶŽŶͲƟŵďĞƌ ĨŽƌĞƐƚ ƉƌŽĚƵĐĞ ŚĂǀĞ
ŽŌĞŶ ďĞĞŶ ƉƌĞƐĞŶƚĞĚ ĂƐ ƚǁŽ ǀŝĂďůĞ ĂůƚĞƌŶĂƟǀĞƐ ĨŽƌ
ůŽĐĂů ĐŽŵŵƵŶŝƟĞƐ ƚŽ ŐĞŶĞƌĂƚĞ ŝŶĐŽŵĞ͘  dŚĞƌĞ ŝƐ Ă
great impact on species loss and changing ecosystem
ƐƚƌƵĐƚƵƌĞĂŶĚĨƵŶĐƟŽŶ͘/ƚŝƐŚŝŐŚůǇĚĞƐŝƌĂďůĞƚŽĞƐƚĂďůŝƐŚ
a long term monitoring plan to study the dynamics of the
ĨŽƌĞƐƚ͘&ŽƌĞƐƚĮƌĞƐĨĂǀŽƵƌĂďƵŶĚĂŶƚŐƌĂƐƐŐƌŽǁƚŚǁŚŝůĞ
ĚĞƐƚƌŽǇŝŶŐ ƚŚĞ ĚĞůŝĐĂƚĞ ƚƌĞĞͬƐŚƌƵďͬĐůŝŵďĞƌ ƐƉĞĐŝĞƐ͘
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Cymbopogon acts as an accelerator and adds fuel to the
fire, because of the presence of Citronella oil in its leaves
(Krishnaiah et al. 2002). Due to the above mentioned
reasons, the forest cover is shrinking at an alarming rate.
Besides, the disappearance of woodlands is causing
extensive destruction of wildlife. A holistic approach is
the need of the hour to conserve KWS.
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