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ABSTRACT
This study mainly aims to examine the origin, prevalence and perpetuation of the sacred grove as well as the inventories of
plant diversity in the grove and to assess the plant diversity in the Suruli sacred grove of Cumbum valley of Southern
Western Ghats, Theni district, Tamil Nadu using biodiversity software (Biodiversity pro beta version). The diversity
indices were calculated using the software ‘BIODIVERSITY PRO’ beta version (McAleece 1997). Phytosociological
studies carried out in the Suruli sacred grove using the Biodiversity Pro software showed a total of 40 species consisting 34
genera and 25 families. The absolute stand density for the study site is 370 ha-1. Twenty five families were recorded in the
study site. Asteraceae is the most dominant family in the study site. The plot of principal components analysis revealed that
the Xanthium indicum and Panicum sp showed a higher value when compared to other species in the study area. Bray-
Curtis cluster analysis (single link) results reveal the percentage of similarity between the species Polyalthia cerasoides,
Streospermum personatum, Thespesia populnea, Albizzia lebbeck and Tamarindus indica showed a 100% similarity. The
Suruli sacred grove is very much within the stand density range of the tropical forest of the world and India. However, the
decline in the stand density of the study site is due to the mild disturbance caused by the biotic interference.
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INTRODUCTION
Sacred groves are small patches (from less than a hectare
to up to few km2) of native vegetation types traditionally
protected and managed by the local communities, though a
wide range of management practices are possible
(Ramakrishnan 1997). These are one of the finest
examples of people’s initiative in conserving native
biodiversity. When the concept was born, patches of
natural vegetation were demarcated by ancient societies
and equated to God for the purpose of conservation. They
were distinct segments of various landscapes containing
trees and other forms of life and geographical features
(Gadgil & Vartak, 1975). The way of conserving natural
biodiversity through preservation plots in forest areas or
sacred groves is a unique feature in Indian culture (Khullar
1992). Sacred groves are characterised by rare species
preserved on isolated land with social and religious beliefs
of people (Kulkarni & Shindikar 2005).  These sacred
groves are more or less pockets of climax vegetation
preserved on religious grounds.  These forests are the true
indicators of the type of vegetation that once existed here
before the dawn of modern civilisation. The concept of
sacred groves has also been widened to include any patch
of trees, natural or anthropogenic, which is dedicated to a
village God. Several restrictions were framed on resource
use pattern, which were woven into the tapestry of cultural
traditions (Somashekar 1999).
Worldwide, groves have been reported from parts
wherever indigenous societies existed. The presence of a

grove closer to the Arctic, consisting of birch and fir trees
called Kozmis copse in Kanis region is considered sacred.
Visitors offer therein ware and other articles (Hughes &
Chandran 1998). In India, sacred groves occur in a variety
of ecological situations. They have evolved under
resource-rich situations as in Meghalaya in North-East
India, Western Ghats region in South India or in the Bastar
region in the state of Madhya Pradesh in Central India. In
that sense, it contradicts the view point that forest
conservation measures always follow from some
perception of resource scarcity, because all the above
examples are from resource-rich situations, unlike the
situation elsewhere, as in arid regions (Rodgers, 1994).

METHODOLOGY
The study area Suruli is a holy place with a difference with
its unusual temple, holy stream and awaits all devotees
who wish to come and touch into its intense spirituality.
Suruli Hills is situated in the Western Ghats of South
India, at least five miles from the nearest village of
Surulipati (Fig.1). Here, amidst green forests alive with
monkeys and birds, Lord Muruga as
Dhandayuthapaniswami reigns supreme, and one is struck
with the air of spirituality. It is said that through the
centuries, thousands of beings, both on the physical and
the subtle, inner planes, have lived and performed
austerities in the many caves that honeycomb these hills.
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FIGURE 1. Map showing location of Suruli in southern Western Ghats of Tamil Nadu, India.

Lord Muruga, who here transcends all tattvas, has
assumed a humble form and abides in very natural and
simple surroundings - a temple which is nothing but the
trunk of a huge tree, rendered to stone by the herbal action
of a stream flowing over it from above. The sound of the
stream flowing over the temple and falling about ten feet
in front of it serves to accent the deep silence that pervades
the locale. Suruli Hills is also the place where Lord
Muruga chalked out war strategies in His battle against the
asuras. He choose Suruli Hills to confer with His war
generals after finding out that all His plans were
previously being leaked out to the enemy camp. Lord
Vishnu Himself, as Bootha Narayana (Phantom
Narayana), took over the security of the hills and stationed
Himself at the boundary. The Kailasanathar Temple cave
is situated 800 meters above the falls. There are 18 caves
at those heights, each of them, the story goes, and hiding
water springs with curative powers. Near the main
Kailasanathar Cave, there is also a dargah where the body
of a Muslim mystic from the 17th Century, Abubacker
Masthan, is interred.
Methods
Phytosociological studies were carried out during August
2003-August 2004, using the quadrat method. The density,
frequency, basal area and importance value index (IVI)
were estimated using 20 randomly placed quadrats (10 x
10 m2) for trees (individuals with GBH more than 30 cm),
shrubs (5 x 5 m2) and herbs (1 x 1 m2) at each study site of
natural forest ecosystems. Similarly climbers of all sizes
whose base fell inside the plot (10 x 10 m2) were studied
at each study site (Kershaw 1973; Misra 1968). Density
(ha-1) and basal area values were calculated for each tree
species.
Data analysis
The diversity indices were calculated using the software
‘BIODIVERSITY PRO’ beta version (McAleece 1997).
Frequency and abundance of trees, shrubs, herbs, and
climbers were summarized on a quadrat basis. Frequency
was expressed as either absolute (number of plots in which
the species occurred) or relative (the ratio of absolute
frequency of a species to the total number plots multiplied

by 100). Abundance is the number of individual plants per
plot. Species richness was measured by hierarchical
richness index. Fisher’s alpha diversity and species
diversity was measured by Simpson’s concentration index
(Magurran 1998). Incidence-based Coverage Estimator
(ICE) and Chao2, best satisfied the requirements of an
ideal estimator, which are graphically represented by
plotting the estimators and observed species richness
against the cumulative number of plots sampled (Chazdon
et al., 1998). The close similarity and variation among the
plant species were explained by Bray-Curtis analysis.

RESULTS
The results of phytosociological studies carried out in the
Suruli sacred grove using the Biodiversity Pro software
shows a total of 40 species belonging to 34 genera and 25
families. The average alpha diversity indices value of the
Suruli sacred grove is 3.5966. The samples (quadrats) 7
(4.732) and 6 (4.362) showed an increase in the alpha
diversity values followed by sample 9 (3.895). The least
alpha diversity value was observed in sample 5 (2.604).
Simpson’s index showed a higher value in the sample 8
(0.383), 1 and 2 (0.294), followed by sample 9 (0.281) and
the least value of Simpson’s index was observed in sample
6 (0.155). The sample 1 (1.52) showed a least Shannon
diversity index and the sample 6 showed a higher Shannon
diversity index (2.007) (Fig. 2). In the study site, species
accumulation curves approach an asymptote. The species
area curve reveals that of the cumulative number of 38
species which attained an equilibrium at the sample 8 (Fig.
3).
The plot of principal components analysis reveals that the
Xanthium indicum, Panicum sp showed a higher value of
112.46 and 56.55 and the least principal component value
when compared to other species in the study area (Fig. 4).
Bray-Curtis cluster analysis (single link) results reveal the
percentage of similarity between the species which
occurred in the Suruli sacred grove. A 100% similarity
was observed in the clusters of 35, 36 and 37. A 50%
similarity was observed in the clusters of 7-15.
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FIGURE 2. Results showing Alpha diversity index, Simpsons index and Shannon index of the plant communities in the
Suruli sacred grove of Cumbum valley of Southern Western Ghats of Tamil Nadu, India

FIGURE 3. Species area Curve of the plant communities in the Suruli sacred grove of Cumbum valley of Southern
Western Ghats of Tamil Nadu, India

The clusters 25-33 showed a 66.66% with a distance of
33.33%. Cluster 24 showed a similarity of 64.49% and a
distance of 35.50%. A 60% and 40% similarity and
distance was observed in cluster 23. The clusters 19–22
showed a similarity of 57.14% and distance of 42.85%.
Cluster 18 showed 56.37% similarity and 43.62 % of
distance. 55.63 % of similarity and 44.36 % of distance in

cluster 17. Cluster 16 showed a 53.33 % of similarity and
46.66 % of distance. A 40 % similarity and 60 % distance
is observed in clusters 3, 4 and 5. Cluster 6 showed a
48.51 % similarity and 51.48 % of distance. Cluster 1 and
cluster 2 showed a similarity of 32.25 % and 33.36% and a
distance of 67.74 % and 63.63 % respectively (Fig. 5).
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Principal Components

Mangifera indica
Ficus bengalensis
Ficus tomentosa
Cedrela toona
Terminalia arjuna
Sygizium cumini
Crateva religiosa
Diosphyros foliosa
Polyalthia cerasorides
Stereospermum personatum
Thespesia populnea
Scheichera oleosa
Tamarindus indica
Albizzia lebbeck
Adina cordifolia
Commiphora caudata
Morinda tinctoria
Terminalia bellerica
Atlantia monophylla
Cordia dichotoma
Pavetta indica
Naringi crenulata
Lantana Camara
Ipomoea pescaprae
Sageretia parviflora
Combretum ovalifolium
Canthium parviflorum
Xanthium indicum
Strobilanthus kunthianus
Indigofera barberi
Ipomoea staphylina
Buchanania axillaris
Lepisanthus tetraphylla
Vernonia sp
Ageratum conyzoides
Hemidesmus indicus
Panicum
Aervae lanata
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FIGURE 4. Results showing principal component of the plant communities in the Suruli sacred grove of Cumbum valley

of Southern Western Ghats of Tamil Nadu, India

FIGURE 5. Results showing Bray-Curtis analysis of the plant communities in the Suruli sacred grove of Cumbum valley
of Southern Western Ghats of Tamil Nadu, India

DISCUSSION
Biodiversity of an area is related to a variety of factors
such as topography, climate, and soil and natural/human
disturbances. The species richness of 20 tree species in the
0.1 ha of the tropical moist deciduous forest in the Suruli
sacred grove of Cumbum valley reflects its low diversity
status. The tree species number for a humid tropical forest
of silent valley in the Western Ghats of India was 84 per
0.4 ha (Singh et al., 1981). According to Proctor et al.,
(1983) and Whitemore (1984), in tropical rainforests, the

range of tree species count per ha is from about 20 to a
maximum of 223.
The absolute stand density for the study site is 370 ha-1.
The Shervarayan and Kalrayan hills of Eastern Ghats,
respectively, stocked a range of 640 to 986 trees ha-1

(Kadavul & Parhtasarathy 1999a) and 367 to 667 trees ha-

1(Kadavul & Parthasarathy 1999b). whereas the tree
densities in various tropical evergreen forest of Western
Ghats of penisular India were 574 to 915 stems ha-1 in
medium elevation forest of Kalakad Varagalaiar,
Anamalais (Ayyappan & Parthasarathy 1999) reserve
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forest ranged of 270 to 673 trees ha-1 this in southern
Western Ghats and 635 stems ha-1 in Uppangala forest of
central Western ranges between 245 and 859 (Ashton
1964; Campbell et al., 1992; Richards 1996) with
intermediate values of 448 to 617 stems ha-1 in Costa Rica
(Wattenberg & Breckle 1995), 420 to 777 stems ha-1 in
Brazil (Campbell et al., 1992) and 639 to 713 stems ha-1 in
Central Amazonia (Ferreira and Prance 1998).
Twenty five families were recorded in the study site.
Asteraceae is the most dominant family in the study site.
Leguminosae (3 species), Rubiaceae (3 species) and
Combreteace were the most speciose families in the Suruli
sacred grove of Cumbum valley, while in the Shervarayan
hills Euphorbiaceae (8 species) and Rubiacea (5 species)
were most speciose (Kadavul & Parthasarathy 1999a).
Broad-leaved forests in Taiwan showed Lauraceae (9
species) and Rubiaceae (7 species) as dominants (Hara et
al., 1997). In central Amazonian upland forests,
Leguminosae, Lauraceae, Sapotaceae, Chrysobalanaceae
and Moraceae were the richest families (Ferreira & Prance
1998).  Thus the Suruli sacred grove is very much within
the stand density range of the tropical forest of the world
and India. However, the decline in the stand density of the
study site is due to the mild disturbance caused by the
biotic interference.

CONCLUSION
The Suruli sacred grove of Cumbum Valley has been
partly disturbed by the biotic interference at the periphery
for the past few decades for various socio-cultural reasons.
These climax natural forest are being preserved because
they encompass village Gods within the grove, which are
worshipped as religious beliefs and taboos of the people
weaken, the pressure on these forest increases.  This is
also happening in many other sacred groves in Tamil
Nadu. The temples within the grove are still enjoying the
place of worship but the forest surrounding it become
relatively unimportant. In many places no strong taboos
exist against biomass extraction. Invariably the biomass
extraction is limited to cutting and chopping of lower
branches. However, this is done under the cover of
darkness. It is important that people realize the values of
these patches of forest and make low levels of resource
extraction in a regulated manner, which would facilitate
sustainable resource use. But the local administration of
the scared groves is averse to this idea because according
to them it may further weaken the religious faith and
belief. Sacred grove’s traditional conservation
management needs to be supported and strengthened by
other appropriate institutional inputs.
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