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ABSTRACT

One of the important ecological resources that has important role on the life on Earth is soil. In this paper an
attempt has been made to estimate the  physico-chemical parameters of soil and to generate the Soil Quality
Index (SQI) for Digha Coast, Digha, Purba Medinipur, West Bengal. Soil Quality Index (SQI) is calculated
using five soil parameters such as Organic Matter (OM), Acidity (pH), Phosphorus (P), Potassium(K), and
Electrical Conductivity(EC). Physico-Chemical properties of soil are estimated by conducting different
experiments. The physico- chemical analysis and properties, and Soil Quality Index are helpful in concluding
the quality of soil like as good, excellent, poor and very poor or unfit for ecological point of view.

Key words : Physico-chemical parameters of soil, Soil Quality Index (SQI) etc.

Introduction

Coastal environment plays a vital role in a nation’s
economy by virtue of their resources, productive
habitats and rich biodiversity. Any human activities
may causes a dramatic change in the ecology func-
tion coastal habitats, coastal development contrib-
utes to habitat loss in a number of ways-destruction
of wetlands, sand dunes and other habitats and deg-
radation of nearby areas (through erosion, siltation,
dune migration changes in flow and current pat-
terns and other physical factors) are the result of
habitat conversion (for urbanization, settlement,
agriculture expansion and shrimp farming) shore-
line stabilization structures, dredging, filling and the
dumping of the wastes (Cheshire and Sheppard,
2002). In Digha coast tourism and urban develop-
ment, beach erosion and siltation etc. are all making
this area increasingly vulnerable. The present work
attempts to highlight the study of Soil Quality Index
of Digha Coast, Digha, Purba Medinipur, West Ben-
gal.

Materials and Methods

Digha is a seaside resort city in the state of West
Bengal, India. It lies in Purba Midnapore district and
at the northern end of the Bay of Bengal. It has a low
gradient with a shallow sand beach with gentle
waves extending up to 14km in length. Geographi-
cal location of Digha ranges from 21°36’50’’ N,
87°29’ E to 21°39’N, 87°37’’.

During this study, six areas were considered ac-
cording to the local name of those areas viz.,
Dighamohana (Study site -I), Old Dighaghat/Biswa
Bangla (Study site -II), New Dighaghat/ Marine
aquarium ghat/Hospital ghat (Study site -III),  Sci-
ence Centre ghat (Study site -IV); Udaypur (Study
site -V) and Talsari (Study site -VI). Soil samples
were collected in random selection process from 30
different places from the six study areas and con-
ducted different tests like Organic Matter(OM),
Acidity (pH), Phosphorus(P), Potassium(K), and
Electrical Conductivity (EC) following standard
literatures.A Soil Quality Index is an aggregate mea-
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surement of a soil’s performance of critical ecologi-
cal and agronomic functions. Values of physico-
chemical properties of soil were analyzed,
andestimation and evaluation of Soil Quality index
(SQI) has been done following standard method of
Brejda and Moorman, 2001.SQI = ( DpH + DOM+
DP + DK +DEC) / 5. Where DpH=1 if pH>6.5 and 0
otherwise.; DOM=1 if OM>2 and 0 otherwise. ;
Dp=1 if p>20 and 0 otherwise. ; Dk=1 if k>80 and 0
otherwise. ;DEC=1 if EC>2 and 0 otherwise.

S.No Rage of values Soil Quality Index Rating

1 0-0.4 Poor
2 0.5-0.7 Average
3 0.8-1.0 Good

Results

Soil pH (pH)

The pH value of soil of different study sites of Digha
have been estimated which ranges from 6.5 to 8.6
(Table 1) and that the most of the soil of the study
area are slightly alkaline in nature and few are
acidic in certain time. Most horticultural crops will
grow satisfactorily in soils having a pH between 6
(slightly acid) and 7.5 (slightly alkaline) and most
organisms have a well defined range of pH toler-
ance.

Organic Carbon (OC%)

Soil biodiversity reflects the mix of living organisms
in the soil. The distribution of soil organic matter in
percentage has been estimated and it has been
found that the percentage of the soil organic carbon
in different study areas of Digha varies from 1.4% to
4.8 % (Table 1).

Electrical Conductivity (EC) (mho/cm)

The Soil electrical conductivity (EC) of soil of differ-
ent study sites of Digha have been estimated which
ranges from 10.4 to 21.3 (mho/cm) (Table 1). Soil
electrical conductivity (EC) is an important indicator
of soil health. Since water-holding capacity is inti-
mately linked to crop yields, there is enormous po-
tential to use soil electrical conductivity measure-
ments to delineate areas with different yield poten-
tial.

Phosphorus(P) (mg/100 g)

It has been observed that the percentage of phos-

phorous in the surface soil of Digha coast varies
from 1.01 ppm to 2.8 ppm (Table 1) which indicates
that here phosphorous content in the surface soil is
comparatively low due to high percentage of sand
concentration.

Potassium (ppm)

It has been observed that the percentage of Potas-
sium (ppm) in the surface soil of Digha coast varies
from 0.28 ppm to 0.84 ppm (Table 1). Soil Potassium
exists in four forms in soils: solution, exchangeable,
fixed or non-exchangeable, and structural or min-
eral.

Soil Quality Index (SQI)

Based on above physico-chemical such as acidity
(pH), Organic Matter (OM), Phosphorus (P), Potas-
sium (K), and Electrical Conductivity (EC) the Soil
Quality Index has been estimated. The Soil Quality
Index values at 30 different samples show that most
of the places the soil quality is in average condition
as SQI values shows in between 0.5-0.7 and that for
sevensamples the SQI value lie between 0-0.4 which
conclude  that soil is poor quality (Table 1).

Discussion and Conclusion

There can be three types of soil reaction, which are
acidity, alkalinity and neutral. Soil reaction is mea-
sured by pH (Puissance de Hydrogen) of a suspen-
sion of soil in water. It represents concentration or
activity of hydrogen ion. pH expresses the relation-
ship between H+ and OH-. In the pH scale, the pH
value ranges from 0-14, where pH, 0 represents the
highest limit of active acidity and pH 14 the highest
degree of alkalinity. Neutral represents pH 7. Soil
acidity is common in regions where precipitation is
high enough to leach an appreciable amount of ex-
changeable bases form the surface layer of the soil.
So that the exchange complex is dominated by hy-
drogen ions on the contrary, alkali soils, occur where
there is a comparatively high degree base saturation.
Soil pH understood is to large extent of merely con-
ventional significance and not absolute values.

The organic matter of the soil has its origin in the
decay of dead plants and animal substances incor-
porated in various ways in the soil. Vascular plants
represent the largest component of living biomass
on Earth (Thomas and Bianchi, 2011).  The decay the
soil organic matter is further induced by the soil
micro-organism and is called humification and more
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or less dark-coloured products of this process is
called humus. Humus is the world used when refer-
ring to organic matter that has undergone extensive
decomposition and is resistant to further alteration.
Humus is characterized by high Base Exchange ca-
pacity (Thomas and Bianchi, 2011). The soil organic
matter plays an important role as the store house of
plants nutrients. Recent researches on soil and
plants have received considerable impetus in con-
nection with the role of organic matter in regulating
the growth of plants. But, it must be remembered
that all organic matters are not beneficial to higher
plants. Under certain conditions several organic
components are found in soils that are known to be
harmful. Rivers play a major role in exporting ter-
restrial organic carbon from the continents to the
oceans. Bacterial diversity has been shown to de-
cline with increased climatic severity, so many of the
changes in the flux of terrestrial organic carbon to
the ocean are also likely to be impacted by the
changes in microbial communities  Burdige, 2005).
Soil biodiversity reflects the mix of living organisms
in the soil.

These organisms interact with one another, as
well as with plants and small animals, forming a
web of biological activity. Soil electrical conductiv-
ity (EC) is a measure of the amount of salts in soil
(salinity of soil). It should not be measured the elec-
trical conductivity after applications of manure or
bio-solids, since soil properties may be masked by
excessive salts and electrical conductivity values ob-
tained may be a reflection of the application rather
than the actual soil conductivity. Soil electrical con-
ductivity (EC) is an important indicator of soil
health. Since water-holding capacity is intimately
linked to crop yields, there is enormous potential to
use soil electrical conductivity measurements to de-
lineate areas with different yield potential. Soil elec-
trical conductivity also can delineate differences in
organic matter content and cation exchange capac-
ity. Using soil electrical conductivity to create zones
with different management strategies is becoming
very popular. Areas are grouped by similar electri-
cal conductivity values and may respond similarly
to different management systems. Soil EC, much
like pH, is a good overall indicator of soil fertility. It
can be used to show the capacity of the soil to store
nutrients, as an indicator of soil texture and as an
indication of an excess of soil nutrients (e.g. exces-
sive sodium levels leading to salinity). Good soil fer-
tility management practices will contribute to main-

taining optimal EC levels.
The relation of phosphorus in the soils and plants

to animal health and extensive occurrence of phos-
phorus deficiency in grazing animal are well
known. A level of Phosphorus is desirable for good
yields of most crops. Phosphorus in the ocean pro-
motes the production of microbes and tiny marine
plants called phytoplankton, which compose the
base of the marine food chain. Phosphorus often is
the limiting nutrient for phytoplankton productivity
in aquaculture ponds (Boyd, 1982). Rooted aquatic
vegetation absorbs phosphorus (P) from mud and
their growth increases in relation to the P content of
mud Briston and White Combe, 1971; Chiou and
Boyd, 1974).

Soil Potassium exists in four forms in soils: solu-
tion, exchangeable, fixed or non-exchangeable, and
structural or mineral. Potassium might be consid-
ered to stand between nitrogen and phosphorus in
its effects on plant growth. It tends to slow down the
effects resulting from excessive nitrogen and to pre-
vent the too rapid maturity often induced by too
much available phosphorus.Potassium has a hydra-
tion energy of which indicates little ability to cause
soil swelling (Helfferich, 1962).

A soil quality index (SQI) could be defined as a
minimum set of parameters that provides numerical
data concerning the capacity of a soil to carry out
one or more functions (Garrigues et al., 2012). Based
on above physico-chemical such as acidity (pH),
Organic Matter (OM), Phosphorus (P), Potassium
(K), and Electrical Conductivity (EC) the Soil Qual-
ity Index has been estimated.

These results have important guiding significance
and practical value for the more objective and accu-
rate evaluation of soil quality in coastal areas and
the development and utilization of land resources.
During the study, it has been found that exploitation
of coastal resources has very abruptlyincreased in
recent years. The knowledge of the chemical, physi-
cal and biological behavior of the soil was obtained
mainly from the effort to provide an answer to the
practical question for obtaining bigger and better
yield. Significant variations in environmental pa-
rameters and nutrients were observed during the
study period. The soil or sediment food web of any
ecosystem is the place where organic and inorganic
particles are eventually trapped, mineralized, or
stored, and this has important consequences for the
global carbon balance Wall, 2004,; Cole, 2007). The
organisms in both soils and sediments interact in
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dynamic food webs, and the regulation of organisms
by their consumers within the food web controls the
fate of organic matter at local and global scales
(deRuiter et al., 1995, Rooney et al., 2006). Terrestrial,
freshwater, and marine environments contrast in
abiotic conditions such as oxygen availability and
temperature fluctuation. However, indirect interac-
tions, such as bioturbation (the biological reworking
of soils and sediments by organisms including mi-
crobes, rooting plants, and burrowing animals
(Meysman et al., 2006) and diseases caused by
pathogens, or direct interactions, such as trophic ef-
fects caused by grazers, result in flows of organic
matter through subsurface food webs that are re-
markably similar in soils and sediments  Rooney et
al., 2006).

Understanding soil quality is important to im-
proving sustainable land use management
(McGrath and Zhang, 2003). It can be concluded the
synergistic impacts of other anthropogenic stressors
provide great potential for widespread changes to
marine ecosystems.A great emphasis should be
given on the utilization of soil. A fundamental
knowledge of the soil as regard its origin and devel-
opment, its nature and composition, characteristics,
and the part it plays in the nutrition of plants and
animals is very essential for the proper understand-
ing and development of the science of agriculture.

The conservation policy should promote the
management practices that maintain integrity of
aquatic ecosystems, prevent endangerment and en-
hance recovery of the threatened species. For the
proper management of soil and its properties in the
coastal areas, a better knowledge is necessary to
know the coastal environment entirely and attempt
has been made to study how the coastal region al-
ters in response to natural hazard and human inter-
ference and to suggest proper and efficient guide-
lines for management of it. So, proper use of soil is
very important for life supporting systems of man-
kind and socio-economic development of any re-
gion.
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