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ABSTRACT

Phyto-sociological studies were conducted on Kamarajumetta sacred grove in Hukumpeta Mandal of
Visakhapatnam District, for analysis of tree species diversity in the year 2017-2018. Local community
initiations are more effective management system than the government management system for tree diversity
conservation, in sacred groves of Visakhapatnam. In Kamarajumetta Sacred Groves are small in size and
can act as starting points for any long term conservation plan of biodiversity. The communities have kept
their faith and traditions linked to these mini nuclei of rich biodiversity in the landscape. Therefore, any
conservation program can begin from local communities, by taking them into consideration as trustworthy
awareness building factors.
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Introduction

 India has an ancient tradition of conserving nature
that goes right back to the pre-Vedic age. This tradi-
tion probably can be traced further back in time to
food gathering societies, who venerated nature and
the natural resources on which they depended for
their existence.

There are a number of sacred groves all across
India. The state of Andhra Pradesh, alone, has over
500 sacred groves (Anon, 1996), locally known as
Pavithravanalu (Rao et al., 2001). Most of the sacred
groves reported from India are in the Western
Ghats, North Eastern India and Central India
Balasubramanyam and Induchoodan, 1996;
Khumbongmayum et al., 2005a). Sacred groves have
been reported in Meghalaya Tiwari et al., 1998a;
Jamir 2002, Law, 2002; Upadhaya, 2002; Mishra et
al., 2004).

In the state of Andhra Pradesh, there are more
than 750 sacred groves in 23 districts most of them
situated in Chittoor, Adilabad, Kurnool, Kadapa,
Ananthapur and Nellore districts (WWF, 1996).
However, there is a scarcity of information on the
extent of sacred groves precisely distributed in the
eastern ghat region of the state.

A few species found in the sacred groves are also
important keystone species, which maintain the
biodiversity of the grove. In many cases, they repre-
sent the remnant near natural vegetation. They also
serve as a seed source through dispersal by birds.
They are also an important refuge for rare and en-
dangered medicinal plants (Joshi and Gadgil, 1991).

The strands in the sacred groves were more di-
verse, had high basal area and showed fewer signs
of disturbances than the Natural forest land. This
supports the view that local communities afford bet-
ter protection and management to sacred groves
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(Ravi Prasad Rao, 1998). Biodiversity of Sacred
groves is preserved in mostly undisturbed condition
probably due to certain taboos and religious beliefs
(Lakshmi Narayana and Venkaiah, 1998).

Study Area

Kamarajumetta Sacred Grove is situated in Paderu
forest range of Hukumpeta Mandal, Visakhapatnam
District, Andhra Pradesh. It lies between
18°10’11.23" North latitude and 82°46’58.05" East
longitude and the Elevation of the grove 926 M.
Kamaraju is the local god of this grove. Annual
jathara is celebrated in this grove by local people.
The vegetation type is Dry deciduous with semi ev-
ergreen forest species.

Methodology

Phytosociological studies were carried out during
the years 2017 2018 at Hukumpeta Mandal,
Kamarajumetta Sacred Grove, Visakhapatnam Dis-
trict, Andhra Pradesh. The following phytosocio-
logical parameters were undertaken for the study.
Density, Relative Density, Frequency, Relative Fre-
quency, Abundance, Relative Dominance, IVI (Im-
portance Value Index). IVI is the sum total of Rela-
tive Density, Relative Dominance and Relative Fre-
quency for a species were estimated using 10 ran-
domly placed quadrats (10 × 10m2) for trees. The di-
versity indices were calculated using the software
PAST.

Results and Discussion

A total of 56 individuals belonging to 31 species, 29
genera and 20 families, 64 individuals were re-
corded in the 0.5 hactor site and the vegetation type
is mixed deciduous vegetation. The most numer-
ously represented genera were Terminalia 2 species.
The total basal area is 4.05782941 m2 ha-1. Basal area
and tree density are correlated against each other
(Fig. 1),  trees girth class wise density is more for the
121-150cm and >150cm girth interval. The stand
density is more for middle class stemmed individu-
als (31-60cm) and (61-90cm), The IVI parameters are
given (Table 1) and IVI of top ten species contribut-
ing 50% and their values shown in (Fig. 2). The pre-
dominant tree is Mangifera indica and Michelia
champaca and dominant trees are Caryota urens,
Bauhinia malbarica, Xylia xylocarpa, Syzygium cumini,

Aeglea marmelos and Terminalia chebula. The Shannon
index is 3.324, Simpson’s index is 0.96, Evenness is
0.8955 and Menhinick index is 3.875. Among the 20
observed families, Rubiaceae with 4 species,
Anacardiaceae and Caesalpiniaceae with 3,
Bombacaceae, Combretaceae, Euphorbiaceae and
Rutaceae contributed with 2 species each.

A study in the Eastern Ghats of Andhra Pradesh
indicated the following species as commonly found
in the Sacred Groves such as neredu (Syzygium
jambolanum), chintha (Tamarindus indica), mamidi
(Mangifera indica), panasa (Artocarpus integrifolia),
vepa (Azadirachta indica), gummidi (Gmelina arborea),
ganuga (Pongamia glabra), sampange (Michelia cham
paka), teku (Tectona grandis), Juvvi (Ficus retusa),
medi (Ficus glomerata), raavi (Ficus religiosa) and
marri (Ficus benghalensis). A large number of distinct
local art forms and folk traditions are associated



SATYAVATHI KODA ET AL 271

T
ab

le
 1

. I
m

po
rt

an
t V

al
ue

 In
d

ex
 (I

vi
) F

or
 K

am
ar

aj
um

et
ta

 S
ac

re
d

 G
ro

ve
 (K

m
)

S.
N

o
N

am
e 

of
 th

e 
Pl

an
ts

Fa
m

ily
T

1
T

2
TN

I
D

F
B

A
R

D
R

F
R

B
A

IV
I

1
A

eg
le

a 
m

ar
m

el
os

R
ut

ac
ea

e
2

2
4

2
10

0
0.

05
35

88
47

9
6.

25
4.

08
16

32
65

3
1.

32
06

19
31

6
11

.6
52

25
19

7
2

B
au

hi
ni

a 
m

al
ba

ri
ca

C
ae

sa
lp

in
ia

ce
ae

3
2

5
2.

5
10

0
0.

13
35

29
59

9
7.

81
25

4.
08

16
32

65
3

3.
29

06
65

66
2

15
.1

84
79

83
1

3
B

au
hi

ni
a 

ra
ce

m
os

a
C

ae
sa

lp
in

ia
ce

ae
2

0
2

1
50

0.
02

58
59

32
5

3.
12

5
2.

04
08

16
32

7
0.

63
72

69
89

5.
80

30
86

21
6

4
B

om
ba

x 
ce

ib
a

B
om

ba
ca

ce
ae

1
1

2
1

10
0

0.
09

31
33

35
5

3.
12

5
4.

08
16

32
65

3
2.

29
51

52
05

3
9.

50
17

84
70

6
5

B
ri

de
lia

 a
ir

y-
sh

aw
ii

E
up

ho
rb

ia
ce

ae
1

1
2

1
10

0
0.

10
97

70
84

7
3.

12
5

4.
08

16
32

65
3

2.
70

51
61

69
9

9.
91

17
94

35
2

6
C

an
th

iu
m

 d
ic

oc
cu

m
R

ub
ia

ce
ae

1
1

2
1

10
0

0.
06

93
34

81
9

3.
12

5
4.

08
16

32
65

3
1.

70
86

67
66

4
8.

91
53

00
31

7
7

C
ar

yo
ta

 u
re

ns
A

re
ca

ce
ae

2
2

4
2

10
0

0.
24

96
57

86
1

6.
25

4.
08

16
32

65
3

6.
15

24
97

69
7

16
.4

84
13

03
5

8
C

as
si

a 
fis

tu
la

C
ae

sa
lp

in
ia

ce
ae

2
0

2
1

50
0.

04
01

81
41

3
3.

12
5

2.
04

08
16

32
7

0.
99

02
19

37
4

6.
15

60
35

70
1

9
C

ei
ba

 p
en

ta
nd

ra
B

om
ba

ca
ce

ae
1

1
2

1
10

0
0.

06
06

69
95

5
3.

12
5

4.
08

16
32

65
3

1.
49

51
33

20
7

8.
70

17
65

86
10

D
ill

en
ia

 p
en

ta
gy

na
D

ill
en

ia
ce

ae
1

0
1

0.
5

50
0.

07
95

67
15

5
1.

56
25

2.
04

08
16

32
7

1.
96

08
30

45
8

5.
56

41
46

78
4

11
D

io
sp

yr
os

 m
el

an
ox

yl
on

E
be

na
ce

ae
2

1
2

1
10

0
0.

04
10

64
60

9
3.

12
5

4.
08

16
32

65
3

1.
01

19
84

60
7

8.
21

86
17

26
12

E
ry

th
ri

na
 v

ar
ie

ga
ta

Fa
ba

ce
ae

1
1

2
1

10
0

0.
05

76
86

18
7

3.
12

5
4.

08
16

32
65

3
1.

42
16

02
07

3
8.

62
82

34
72

6
13

G
m

el
in

a 
ar

bo
re

a
V

er
be

na
ce

ae
1

0
1

0.
5

50
0.

04
71

75
36

6
1.

56
25

2.
04

08
16

32
7

1.
16

25
76

37
4

4.
76

58
92

7
14

G
re

w
ia

 ti
lii

fo
lia

T
ili

ac
ea

e
1

1
2

1
10

0
0.

08
16

75
68

4
3.

12
5

4.
08

16
32

65
3

2.
01

27
92

45
9.

21
94

25
10

3
15

H
ym

en
od

ic
ty

on
 o

ri
xe

ns
e

R
ub

ia
ce

ae
1

1
2

1
10

0
0.

06
79

58
30

7
3.

12
5

4.
08

16
32

65
3

1.
67

47
45

29
2

8.
88

13
77

94
5

16
La

nn
ea

 c
or

om
an

de
lic

a
A

na
ca

rd
ia

ce
ae

2
0

2
1

50
0.

04
10

64
60

9
3.

12
5

2.
04

08
16

32
7

1.
01

19
84

60
7

6.
17

78
00

93
3

17
M

ac
ar

an
ga

 p
el

ta
ta

E
up

ho
rb

ia
ce

ae
1

1
2

1
10

0
0.

03
01

16
16

8
3.

12
5

4.
08

16
32

65
3

0.
74

21
74

32
4

7.
94

88
06

97
7

18
M

an
gi

fe
ra

 in
di

ca
A

na
ca

rd
ia

ce
ae

3
1

3
1.

5
10

0
0.

77
65

59
51

6
4.

68
75

4.
08

16
32

65
3

19
.1

37
31

30
2

27
.9

06
44

56
7

19
M

ey
na

 s
pi

no
sa

R
ub

ia
ce

ae
1

0
1

0.
5

50
0.

01
61

12
34

9
1.

56
25

2.
04

08
16

32
7

0.
39

70
68

17
4.

00
03

84
49

7
20

M
ic

he
lia

 c
ha

m
pa

ca
M

ag
no

lia
ce

ae
1

1
2

1
10

0
0.

55
56

09
48

4
3.

12
5

4.
08

16
32

65
3

13
.6

92
28

29
4

20
.8

98
91

55
9

21
M

ili
us

a 
to

m
en

to
sa

A
nn

on
ac

ea
e

1
1

2
1

10
0

0.
04

97
29

47
2

3.
12

5
4.

08
16

32
65

3
1.

22
55

19
03

9
8.

43
21

51
69

2
22

M
or

in
da

 p
ub

es
ce

ns
R

ub
ia

ce
ae

2
0

2
1

10
0

0.
06

06
69

95
5

3.
12

5
4.

08
16

32
65

3
1.

49
51

33
20

7
8.

70
17

65
86

23
N

ar
in

gi
 c

re
nu

la
ta

R
ut

ac
ea

e
1

0
1

0.
5

50
0.

01
54

04
20

1
1.

56
25

2.
04

08
16

32
7

0.
37

96
16

77
2

3.
98

29
33

09
8

24
O

ro
xy

lu
m

 in
di

cu
m

B
ig

no
ni

ac
ea

e
1

0
1

0.
5

50
0.

02
49

52
26

1.
56

25
2.

04
08

16
32

7
0.

61
49

16
43

6
4.

21
82

32
76

3
25

Se
m

ec
ar

pu
s 

an
ac

ar
di

um
A

na
ca

rd
ia

ce
ae

1
0

1
0.

5
50

0.
04

84
08

65
7

1.
56

25
2.

04
08

16
32

7
1.

19
29

69
24

8
4.

79
62

85
57

5
26

So
ym

id
a 

fe
br

ifu
ga

M
el

ia
ce

ae
0

1
1

0.
5

50
0.

06
16

16
80

5
1.

56
25

2.
04

08
16

32
7

1.
51

84
67

11
1

5.
12

17
83

43
7

27
Sy

zy
gi

um
 c

um
in

i
M

yr
ta

ce
ae

2
0

2
1

50
0.

35
84

50
03

2
3.

12
5

2.
04

08
16

32
7

8.
83

35
41

18
1

13
.9

99
35

75
1

28
T

er
m

in
al

ia
 b

el
lir

ic
a

C
om

br
et

ac
ea

e
1

0
1

0.
5

50
0.

25
21

00
57

3
1.

56
25

2.
04

08
16

32
7

6.
21

26
95

20
1

9.
81

60
11

52
7

29
T

er
m

in
al

ia
 c

he
bu

la
C

om
br

et
ac

ea
e

1
0

1
0.

5
50

0.
30

87
92

17
1

1.
56

25
2.

04
08

16
32

7
7.

60
97

86
90

3
11

.2
13

10
32

3
30

W
ri

gh
ti

a 
ti

nc
to

ri
a

A
po

cy
na

ce
ae

2
1

3
1.

5
10

0
0.

05
54

26
48

4.
68

75
4.

08
16

32
65

3
1.

36
59

14
49

3
10

.1
35

04
71

5
31

X
yl

ia
 x

yl
oc

ar
pa

M
im

os
ac

ea
e

2
2

4
2

10
0

0.
19

19
63

71
7

6.
25

4.
08

16
32

65
3

4.
73

06
99

53
4

15
.0

62
33

21
9

T
ot

al
44

22
64

32
24

50
4.

05
78

29
41

10
0

10
0

10
0

30
0

T
N

I =
 T

ot
al

 N
um

be
r 

of
 in

d
iv

id
ua

ls
IV

I =
 Im

po
rt

an
t V

al
ue

 In
d

ex
D

=
D

en
si

ty
F=

Fr
eq

ue
nc

y



272 Eco. Env. & Cons. 28 (1) : 2022

with the deities of sacred groves, and are an impor-
tant cultural aspect closely associated with sacred
traditions. The sacred groves offer manifold ecologi-
cal benefits in conservation of biodiversity. The
groves are often present in the vicinity of ponds,
streams and springs which help in the meeting the
water requirement of the local communities. The
vegetative cover also facilitates recharging of aqui-
fers.

Conclusion

The author emphasize that documenting the pat-
terns of tree diversity and their distribution provides
a good database, useful for the management mea-
sures in these forests. The religious and socio-cul-
tural aspects associated with these groves express a
rich cultural heritage. Many unique rituals, offerings
and festivals are found associated with deities of
such groves. The sacredness, religious beliefs and
associated taboos helps in limited use and sustain-
able utilization of the resources within the grove.

The present large-scale tree diversity inventory
provides baseline data for future investigations and
is expected to be also useful for forest management
and biodiversity conservation of Eastern Ghats of
Visakhapatnam District.
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