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ABSTRACT

The soil is an intermediate between the atmosphere and lithosphere and also between the hydrosphere and
lithosphere, thus forming a part of the biosphere. The soil may be defined as the uppermost weathered
layer of the earth’s crust, in which are mixed organisms and products of their death and decay. Malvan is
an important town in the Sindhudurg district of Maharashtra state. Malvan is the main sea beach and also
an important fish landing centre of the state. There are also a few important sea beaches around the Malvan
town, namely Chivla, Tarkarli, and Deobaug. These beaches are known for sea sport activities. The beaches
are really under tremendous anthropogenic pressure.The present research aims to determine the health
and level of pollution of the seashore soil of Malvan and other beaches around Malvan, namely Chivla,
Tarkarli, and Deobaug. In the present study the pH value of sea beach soil on all four beaches lies in the
range of 7.5 to 8, hence the pH is normal. The soil texture of sea beach soil on all four beaches is sandy in
nature. The chloride content of sea beach soil on all four beaches ranges from 51.06 to 54.25 mg/1, while the
calcium and magnesium ranges from 1.2 to 1.8 g/kg, they are almost near to normal value. Soils of the
coastal region are generally less fertile and poor in organic matter content, ranging from less than 1% to
1.5%. The organic matter content ranges from 3 to 4.5% on all four beaches near Malvan, that is slightly
higher that the predicted range.The overall conclusion that we draw from the results, discussion and
comparison of the observations with other research studies is that the beach soil from all four beaches near
Malvan namely, viz., Chivla, Tarkarli, Deobaug, and Malvan are in good health and free from pollution

even though they are subjected to severe anthropogenic activities.
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Introduction

The soil is an intermediate between the atmosphere
and lithosphere and also between the hydrosphere
and lithosphere, thus forming a part of the bio-
sphere. The soil may be defined as the uppermost
weathered layer of the earth’s crust, in which are
mixed organisms and products of their death and
decay. It may also be defined as the part of the
earth’s crust in which plants are anchored. The soil
is a mixture of inorganic matter, organic matter, soil
organisms, soil moisture, soil solution, and soil air.

Roughly, the soil contains 50-60% mineral matter,
25-35% water, 15-25% air, and a small percentage of
organic matter (Nisha et al., 2017).

The health of beach soil depends upon the vari-
ous parameters such as pH, texture, chloride, or-
ganic matter, calcium, and magnesium. The beaches
in India are subjected to various anthropogenic ac-
tivities, as most beaches are tourist destinations.
Some of the beaches are used as fish landing centres.
The fish landing centres are filthy due to waste ma-
terials (Perumal et al., 2023).

Malvan is an important town in the Sindhudurg
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district of Maharashtra state. Malvan is the main sea
beach and also an important fish landing centre of
the state. There are also a few important sea beaches
around the Malvan town, namely Chivla, Tarkarli,
and Deobaug. These beaches are known for sea
sport activities. The beaches are under tremendous
anthropogenic pressure.

The present research aims to determine the health
and level of pollution of the seashore soil of Malvan
and other beaches around Malvan, namely Chivla,
Tarkarli, and Deobaug. The determination of health
and level of pollution will be determined through
analysis of various physico — chemical parameters.
Very limited studies are carried out on sea beach soil
analysis. Presently, studies are mostly focused on
litter and microplastics from beaches and coastal
environments. Sea beach pollution damages the aes-
thetic value of the seashores, and they also lead to
the spread of various kinds of diseases as the
beaches are frequently visited by tourists. Such kind
of research helps the scientists, policymakers, indus-
tries, and the general public to prepare policies and
help to control the pollution in the seashore
soil.(Sivadas et al., 2022).

Materials and Methods

The soil samples from 4 different beaches near
Malvan, Sindhudurg, Maharashtra, India, viz.,
Chivla, Tarkarli, Deobaug, and Malvan, were col-
lected during the pre-monsoon period. The soil
sample was lifted using a clean trowel, and it was
collected in a sterilized, washed, and sun-dried plas-
tic container and brought to the laboratory for fur-
ther analysis.

The soil was analyzed for various parameters, as
mentioned in Table 1. The readings were taken in
multiples to minimize testing errors.

Results
All the parameters were analyzed as per the meth-

Table 1. Parameters and methods of analysis
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ods mentioned. The readings were taken in mul-
tiples to minimize testing errors. The results were
represented in the form of average and its standard
deviation.

Discussion

The present soil analysis was carried out at four
beaches of Malvan, viz., Chivla, Tarkarli, Deobaug,
and Malvan. Three beaches, namely Chivla,
Tarkarli, and Deobaug, are tourist destinations fa-
mous for beach and water sports activities. While
Malvan Beach is a major fish landing centre. All four
beaches are under tremendous pressure due to an-
thropogenic activities.

The pH value of sea beach soil on all four beaches
lies in the range of 7.5 to §, i.e., slightly alkaline. It
clearly shows the more alkaline nature of the sea-
shore soil. This may be due to the presence of more
amounts of different types of salt in the sand.

The soil texture of all four beaches is sand 90 to
92%, silt 8 to 10%, and particle size between 0.05 and
2 mm in diameter. The soil texture clearly indicates
the sandy soil. Sandy shores are highly dynamic
environments. They have a characteristic
biodiversity and represent a unique gradient of
habitats.

The chloride content ranges from 51.06 to 54.25
mg/1; only Deobaug Beach shows a higher chloride
content in the soil, i.e., 79.78 + 13.91 g/L. The chlo-
ride content in sea sand depends on the chloride
content in sea water. The sea water contains rela-
tively constant chloride content, but more moisture
content in sand retains more chloride around par-
ticles. In hot climates, though the moisture content is
less, due to the evaporation of moisture, chloride
coating will be formed around sand particles, due to
which the chloride content in sea sand is higher.

The calcium and magnesium ranges from 1.2 to
1.8 g/kg; only the Tarkarli beach shows higher cal-
cium and magnesium content in the soil, i.e., 1.8 =

Sr. Parameter Method

No.

1 pH Universal Indicator

2 Texture Sedimentation Method

3 Chloride Argentometric Method

4 Calcium and Magnesium EDTA Method

5 Organic Matter Walkley and Black Method

(Gupta, 2007)
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Table 2. Results of the Analysis of Soil Samples from the Beaches in Malvan

Sr. Parameter Sampling Sampling Sampling Sampling
No. Station 1 Station 2 Station 3 Station 4
Chivla beach Tarkarli beach Deobaug beach Malvan beach
1 pH 7.5 +0.86 8.0 =1.04 75 +0.28 8.0 +0.86
2 Texture Sand 91 % and Sand 90 % and Sand 90 % and Sand 92 % and
Silt 9 % 0.05 to Silt 10 % 0.05 to Silt 10 % 0.05 to Silt 8 % 0.05 to
2 mm diameter 2 mm diameter 2 mm diameter 2 mm diameter
3 Chloride 51.06 + 13.02 g/L 5744 +3.19¢g/L 7978 +1391g/L  5425+1574 g/L
4 Calcium and Magnesium 1.5 = 0.26 g/kg 1.8+0.25g/kg 1.7+0.15¢g/kg 12+025¢g/kg
5  Organic Matter 3+0.64% 4+05% 35+0.5% 45+0.76 %

0.25 g/kg. The calcium and magnesium content are
high in the soil as the seawater is rich in calcium and
magnesium ions that get deposited in the soil. The
organic matter content ranges from 3 to 4.5%; only
Malvan Beach shows higher organic matter in the
beach soil, i.e., 4.5 = 0.76 %. The higher organic mat-
ter indicates a higher amount of carbon and nitrogen
ratio. The sea soil is periodically inundated by sea
water during high tide; this increases the amount of
organic matter in the beach soil.

Conclusion

As per Nisha et al., (2017), the most significant prop-
erty of soil is its pH level, Its effects on all other pa-
rameters of soil. Therefore, pH is considered while
analysing any kind of soil. If the pH is less than 6
then it is said to be an acidic soil, the pH range from
6 - 8.5it’s a normal soil and greater than 8.5 then it
is said to be alkaline soil. In the present study the pH
value of sea beach soil on all four beaches lies in the
range of 7.5 to 8, hence the pH is normal.

As per Rejith et al., (2019) the soil texture of
beaches varies as different locations and is never
uniform. The soil texture of sea beach soil on all four
beaches is sandy in nature, which is normal.

As per Geilfus, (2019), Chloride content in sea
beach soil in India varies depending on the vicinity
to the shore. In coastal areas, it can be as high as 50
mg/L, while in inner continental areas, it decreases
to 2-6 mg/1. The chloride content of sea beach soil
on all four beaches ranges from 51.06 to 54.25 mg/
1, hence its almost near to normal.

The Pandya et al., (2022) research study on coastal
soil of selected coastal areas of Bhavnagar District,
Gujarat, India clearly stated that the highest content
of Magnesium ion found was 2.49 g/kg. Whereas,
the calcium and magnesium content of sea beach
soil on all four beaches ranges from 1.2 to 1.8 g/kg.

This clearly shows that the hardness of the sea beach
soil is within the normal range.

As per Rejith et al., 2019, soils of the coastal region
are generally less fertile and poor in organic matter
content, ranging from less than 1% to 1.5%. The low
organic content indicates poor physical condition of
the coastal soils. The organic matter content ranges
from 3 to 4.5% on all four beaches near Malvan, that
is slightly higher than the predicted range. This
show a good health condition of the soil even
though it is still poor in organic matter content.

The overall conclusion that we draw from the re-
sults, discussion and comparison of the observations
with other research studies clearly states that the
beach soil from all four beaches near Malvan
namely, viz., Chivla, Tarkarli, Deobaug, and Malvan
are in good health and free from pollution even
though they are subjected to severe anthropogenic
activities. The government and policy makers must
frame certain policies and try to maintain the pollu-
tion free nature of the beach soil along the various
beaches in and around Malvan.

Acknowledgement

Dr. Devdatta Lad, Ms. Lakshika Hodar and Dr.
Sushant Mane are thankful to Wilson College (Au-
tonomous) Management, Dr. Anna Pratima Nikalje,
and DBT Coordinator, Mr. Michael D’Souza, for al-
lowing us to use the college facilities for the research
work and also sponsoring the travel for this research
work under the DBT grant.

Conflict of Interest - None
References

Geilfus, C.M. 2019. Chloride in soil: From nutrient to soil
pollutant. Environmental and Experimental Botany.
157: 299-309.



5100

Gupta, P.K. 2007. Methods in Environmental Analysis Water,
Soil and Air. Agrobios (India), 2" edition, 175-
183,232,290, 292-293.

Nisha, C., Barnali, M., Shabana, P., Meena, D. and Shah,
K. 2017. Analysis of Soil Samples for its Physico-
Chemical Parameters from Kadi City. Newest Inter-
national Referred Journals. 1: 36-40.

Pandya, J., Kheni, M., Jani, R. and Mehta, S.K. 2022. Sea
Water & Coastal Soil Analysis From Selected Costal
Areas of Bhavnagar District, Gujarat, India. Interna-
tional Association of Biologicals and Computational Di-
gest. 1(2): 196-201. https://doi.org/10.56588/
iabcd.v1i2.69

Perumal, K., Muthuramalingam, S. and Chellaiyan, S.
2023. Marine litter on the beaches of the
Kanyakumari, Southern India: An assessment of
their abundance and pollution indices. Marine Pol-
lution Bulletin. 186: 114443, https:/ /doi.org/https:/

Eco. Env. & Cons. 31 (April Suppl. Issue) : 2025

/doi.org/10.1016 /j.marpolbul.2022.114443

Rejith, R. G., Anirudhan, S. and Sundararajan, M. 2019.
Chapter 25 - Delineation of Groundwater Potential
Zones in Hard Rock Terrain Using Integrated Re-
mote Sensing, GIS and MCDM Techniques: A Case
Study From Vamanapuram River Basin, Kerala,
India. In: S. Venkatramanan, M. V. Prasanna, & S. Y.
Chung (Eds.), GIS and Geostatistical Techniques for
Groundwater Science (pp. 349-364). Elsevier. https:/
/doi.org/https://doi.org/10.1016 /B978-0-12-
815413-7.00025-0

Sivadas, S.K., Mishra, P., Kaviarasan, T., Sambandam, M.,
Dhineka, K., Murthy, M. V. R, Nayak, S., Sivyer, D.
and Hoehn, D. 2022. Litter and plastic monitoring in
the Indian marine environment: A review of current
research, policies, waste management, and a
roadmap for multidisciplinary action. Marine Pollu-
tion Bulletin. 176: 113424. https:/ /doi.org/https://
doi.org/10.1016/j.marpolbul.2022.113424




