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Abstract: Tropical rain forests are unique ecosystems accounting for the greatest diversity of plants and
animals. Soils, the major manifestation of land masses, plays an important role in forest growth and sustenance
by providing mechanical foothold for plants as well as supplying for their nutritive requirements. Soil Bulk
density is a physical parameter which is the proportion of the weight of a soil relative to its volume and is also
an indicator of the amount of available pore spaces. Shendurney wildlife sanctuary, part of Agasthyamalai
Biosphere Reserve is one of the richest areas of biodiversity in the Western Ghats and the area is characterised
by a number of vegetation classes namely evergreen, semi evergreen, moist deciduous, reed brakes and grass
lands. The present study aims to understand the value range of Soil Bulk Densities and also to analyse its
variations under different vegetation classes in the area and also under different soil horizons. The results of
the study show that the sanctuary soils have comparatively lower values indicating healthy soil conditions.
Also, the statistical analysis carried out confirmed that although there is no combined effect due to vegetation
and depth in bulk density, there exists a significant individual difference due to both these factors.
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INTRODUCTION imperative that we manage and conserve them judiciously

Being one of the most important natural resources on For this purpose, we must have an in depth knowledge on
the earth, forests provide innumerable material goods and soil morphology, its physical and chemical properties,
environmental services. They are important in maintaining behaviour, kind and degree of problem and their extent
the ecological balance of an area and thus become an and distribution on the landscape. This can be achieved
essential component of our environment and economy. through a systematic analysis of geophysical and
Forest soils are in fact at the heart of terrestrial ecology geochemical parameters. 
and are vital to our very existence [1]. Soil also plays an
important role in forest growth and management. It The Study Area: Shendurney Wildlife Sanctuary, part of
provides  moisture and nutrients for tree growth, serves Agasthyamalai Biosphere Reserve is one of the richest
as a medium for root growth and physically supports and areas of biodiversity in the Western Ghats, the biotic
sustains  the biological diversity in it. Studies on the richness and distinct biographic features making it an
spatial  and temporal variations in geo chemical flux in an ideal gene pool reserve. The sanctuary is located at 76°
area is considered highly useful by scientists in obtaining 59’ 30” and 77° 16 30” East longitude and 8° 44’ and 9° 14’
a better understanding of an area and also for formulating North  latitude  in  the  western  slope  of Western Ghats
management strategies for specific environmental in the taluk of Pathanapuram in Kollam revenue district.
settings. The tract is drained by a good number of rivers, streams

However, majority of our soils are undergoing and tributaries. The main river in the ridge is Shendurney
degradation at an unacceptable rate with the risk of River. The climate is hot and humid in general, but fairly
jeopardizing our ecological balance. It is therefore equable.

to meet the growing need for food, fodder, fiber and fuel.
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As per the classification of Homji et al. (1982) the density than soils made of organic materials. When the
vegetation of Shendurney wildlife sanctuary comes under mineral soils are finer in texture, normally there is decrease
the bio geographic region of wet evergreen forests of of bulk density. To understand the physical behaviour of
West-coast Western Ghats. As per the revised survey of soils, the bulk density is more important than the particle
the  forest  types of India by Champion and Seth (1968), density [2]. It is noted that for good plant growth, bulk
the  important  vegetation  classes   in   the   area  are densities should be below 1.4 g/cm  for clays and 1.6
West-coast tropical evergreen forest, West-coast tropical g/cm for sands [3]. The bulk density of organic matter is
semi evergreen, Southern hilltop tropical evergreen forest, about 0.5 g/cm . Bulk density normally decreases, as
Reed brakes and Grass lands. mineral soils become finer in texture. It varies indirectly

The underlying rocks are metamorphic consisting of with the total pore space present in the soil and thus it is
Charnockite and other gneisses. Disintegration of granite a good estimate of the porosity of the soil. Also it holds
gneisses forms a gravelly loam with an admixture of greater importance than particle density in understanding
humus. Laterite is also found in varying degrees of the physical behavior of the soil as soils with low bulk
disintegration from hard rock to fine gravel. The soil along densities generally have favourable physical conditions.
the stream and river banks is of alluvial deposits deep
enough for luxuriant tree growth. MATERIALS AND METHODS

Soil Bulk Density: Soil bulk density is a measure of how In order to understand the spatio-temporal variations
dense and tightly packed a sample of soil is, which in the physico-chemical properties of forest soils with
depends on the structure (shape) of the soil peds, the respect to their supporting vegetation, sampling and
number of spaces (pores) and the composition of the soil analysis was done for soils collected from the different
particles.  Soils  made of minerals will have a different bulk vegetation   classes   in   the   Shendurney   sanctuary  viz.

3

3

3

Fig. 1: Location of soil samples in Shendurney Wildlife Sanctuary
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Evergreen, Semi evergreen, Mixed deciduous, Reed brakes so it will lower the bulk density of a mineral soil and it
Grasslands and Hilltop evergreen forests. An extensive reduces the overall weight of the soil. The results of the
field work was conducted on grid based fixing of 25 statistical analysis of the values of Bulk Density for
sampling locations (Figure 1) and total 75 samples were different vegetation classes and soil horizons are given in
collected from both pit and profile samples from all the Table 1.
vegetation classes. This included 5 sampling sites each in From Table 1, it can be seen that there is no
evergreen, semi-evergreen and moist deciduous classes, combined effect due to vegetation and depth in bulk
4 from reed brakes and 3 each from grass lands and hilltop density (F =0.24, P>0.05). However, there exists a
evergreen forests. Soil bulk desity is determined by significant difference in bulk density with respect to
measuring the sample of dry soil per unit of volume (g/mL vegetation  (F =4.71, P<0.01) and depths (F =24.69,
or g/cm ). The obtained results were analysed statistically P<0.0001).3

using SPSS to detect the significance of variation in the On  a vegetation  class basis (Figure 2), the mean
factors namely vegetation class and soil depth. bulk density ranged from a minimum of 1.05 in RB to 1.17

RESULT AND DISCUSSION minimum mean bulk density (1.05) is seen in B horizon and

Bulk density is the proportion of the weight of a soil significantly high in surface soil showing a gradual
relative to its volume and expressed as a unit of weight decrease with profile depth irrespective of vegetation.
per  volume and commonly measured in grams per cubic Similar observation was made by Emmanuel (2008) in
centimeters (g/cc). It is an indicator of the amount of pore Neyyar  tiger  reserve.  [4]  stated  that   lower  bulk
space available within individual soil horizons, as it is density is due to higher organic content and higher
inversely proportional to pore space. The addition of even porosity. [3] observed that soil texture has a decisive role
a small percentage of organic soil material to a mineral soil in bulk density that the aggregates of clayey soil possess
can affect the bulk density of that soil. Organic soil lower density than a sandy soil where the particles lie
material  weight  is  less  than  that  of mineral soil material, closer.

int

Veg depth

in HEG. On a horizon based analysis (Figure 3), the

the maximum (1.18) in O horizon. Bulk density is

Table 1: Data and test of significance (Two-way ANOVA) of bulk density based on different vegetations and horizons

DEPTH O A B Total (Veg)
----------------------------- ---------------------------- --------------------------- ------------------------

VEG AM SD AM SD AM SD AM SD

EG 1.16 0.04 1.12 0.04 1.07 0.08 1.12 0.06
SE 1.23 0.09 1.14 0.08 1.06 0.06 1.14 0.10
MD 1.16 0.09 1.11 0.04 1.04 0.06 1.10 0.08
RB 1.12 0.05 1.06 0.07 0.99 0.05 1.05 0.07
GL 1.21 0.10 1.15 0.05 1.08 0.07 1.15 0.09
HG 1.24 0.08 1.20 0.07 1.08 0.04 1.17 0.09
Total (Depth) 1.18 0.08 1.12 0.07 1.05 0.06 1.12 0.09

F =0.24, P=0.990ns (not significant at 0.05 level), R  = 0.989 (Adjusted R  = 0.985)int
2 2

F =4.71, P=0.001** (significant at 0.01 level), F =24.69, P=0.000** (significant at 0.001 level)veg depth

Fig. 2: Mean differences of bulk density with vegetation Fig. 3: Mean differences of bulk density with horizon
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