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ABSTRACT

Monthly fluctuations of physico-chemical characteristics marine water samples were carried out in Pazhayar, Kollidam Taluk,
Nagapattinam District, Tamil Nadu India, for a period of twelve months (January 2017 to December 2017). Eight various physico-
chemical parameters were analyzed by using standard methods (APHA, 1998). Water temperature varied from 26.12 to 28.97°C,
Dissolved oxygen content varied between 4.53 to 5.53 mg/L, salinity (27.09 to 28.53 ppt), pH ranged from 6.33 to 7.82. Phosphate varied
6.38 to 7.73mg/L, Nitrate (0.74 to 1.87 mg/L), silicate (10.27 to 11.78), calcium (407.75 to 678.78 mg/L), magnesium was from 217.5 to
482.97 mg/L, and chloride (12.60 to 14.91 mg/L) also varied independently.
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INTRODUCTION

Ocean is the treasure houses of wealth both for sustenanee of
life and for academic researches. The researches on the marine
biota of Indian are being intensitied in the recent years because
of the numerous opportunities, offers and potentialities the
oceans have provide. Such areas are subjected to variety of
socio-economic drivers producing increased pressure and
impact, this can lead to environmental stress or even affect
public health (Cave, 2003; Sundaramanickam, 2008). Costal
ecosystem is the most essential commodity for fauna and flora
consumption and the most important renewable resources,
which must be prevented from deterioration in quality of
coastal waters which provides significant information about
the available resources for supporting life. The entire life of the
world depends going on water and therefore the hydrological
study is very greatly essential to comprehend relationship
among its diverse trophic levels and food webs. In Indian
estuaries and seas the physical-chemical characteristics had
been carried out by many workers (Gowda, 2001 and
Rajasegar, 2003). Marine habitat plays a major role in
forecasting, localizing, and manipulating the marine resources
(Asha and Diwakar, 2007). The coastal hydrography is much
complicated due to the dynamic nature of the ecosystem.
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Changes in the hydrographical parameters such as salinity,
dissolved oxygen, dissolved carbon dioxide; nutrients affect
the activities and growth of the organisms in the ecosystem
(Sridhar et al., 2008). Marine environment is a complex system
and mainly influenced by various physical chemical and
biological process. The open ocean is more stable compare to
the near shore waters where the interaction with terrestrial and
makes the variations in  hydrographical properties
(PoonamBhadja and Rahul Kundu, 2012). In the present study
attempts to provide such vital information for future
references. All the physico-chemical parameters were studied
from Pazhayar, Kollidam Taluk, Nagapattinam District, Tamil
Nadu India for a period of January 2017 to December 2017.

MATERIALS AND METHODS

Water samples were collected from Pazhayar, Kollidam Taluk,
Nagapattinam District, Tamil Nadu India, which is located at
latitude 110° 05" North South and longitude 79 °© 5" East West
on Southern part of India. 2 litre capacity of plastic cans for
physico-chemical samples were used to collect surface water
samples and kept immediately in an ice box and transported to
the laboratory. The samples were analyzed every month during
January 2017 to December 2017. The various physico-
chemical parameters were analyzed by using standard methods
(APHA, 1998).

Temperature: In the present study water temperature of the
pond water recorded by using Mercury field celcious
thermometer.
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pH: The pH was determined by using Elico, model LI. 120
Digital pH meter.

Turbidity: It can be determined by using turbidity meter.

Dissolved oxygen: The Dissolved oxygen was determined by
the modified Winkler's method (1888).

Salinity: The salinity content was determined by Mohr’s
titration method. The other parameters like, calcium estimated
by EDTA Titrimetric method, The nitrate, silicate, phosphate
were determined by the Strickland and parsons (1972) and
magnesium also measured by complex metric titration with
standard solution of EDTA using Eriochrome black T as
indicator under the buffer conditions of pH 10.0. Chloride was
determined by APHA, (1998).

RESULTS

In the present study, the water temperature fluctuated from
28.97 to 26.12°C in Pazhayar, Kollidam Taluk, Nagapattinam
District, Tamil Nadu India. It was found to be low (26.12°C) in
the month of January 2017 and high (28.97°C) in May 2017
(Table 1 and Fig. 1). The dissolved oxygen is important
biological factor. The dissolved oxygen content in marine
water ranged from 4.53 to 5.53 mg/L. It was found to be low
(4.53 mg/L) in April 2017 and high (5.53 mg/L) in December
2017 (Fig. 2). The salinity content ranged from 27.09 to 28.53
ppt. It was found to be high (28.53 ppt) in the month of
October 2017 and low (27.09 ppt) was recorded in December
2017 (Fig. 3). pH is another important biological parameter.
The pH of the marine water showed alkaline ranges throughout
the study period. It varied from 6.33 to 7.82. It was found to be
minimum (6.33) in April 2017 and maximum (7.82) in the
month of December 2017 (Fig. 4).

Phosphate content in the marine water varied from 6.38 to 7.73
mg/L. It was found to be low (6.38 mg/L) in the month of May
2017 and high (7.73 mg/L) in Janiary 2017 (Fig. 5). Nitrate
content was fluctuated from 0.73 to 1.88 mg/L. It was found to
be low (0.74 mg/L) in the month of April 2017 and high (1.87
mg/L) in December 2017 (Fig. 6). Silicate content in the
marine water varied from 10.27 to 11.78 mg/L. It was found to
be low (10.28 mg/L) in the month of June 2017 and high
(11.78 mg/L) in January 2017 (Fig. 7). Calcium content in the
marine water fluctuated from 407.75 to 678.78 mg/L. It was
found to be low (407.75 mg/L) in the month of April 2017 and
high (678.78 mg/L) in December 2017 (Fig. 8). The
magnesium content ranged from 217.5 to 482.97 mg/L. It was
found to be low (217.5 mg/L) in the month of May 2017 and
high (482.97 mg/L) in November 2017 (Fig. 9). Chloride
content in the marine water varied from 12.60 to 14.91 mg/L.
It was found to be low (12.60 mg/L) in the month of July 2017
and high (14.91 mg/L) in December 2017 (Fig. 10).

Each value is the mean = S.D. of four observations

DISCUSSION

The water temperature during monsoon season (October to
December) was low because of strong land sea breeze and
precipitation and the recorded high value during summer
season (April to June) could be attributed to high solar
radiation (Sampathkumar and Kannan, 1998 and Ajithkumar et
al., 2006). The seasonal variation in the water temperature
depends upon the wind force, freshwater discharge influx of
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the inshore water and atmospheric temperature (James Balgan
Anand and Mary Jelastin Kala, 2015). The results are
coincides the present investigation. In general the pH values
are alkaline in all stations and are close to the permissible
limits. The pH changes may be due to the variation in
photosynthetic activities of aquatic organisms which increases
due to consumption of dissolved CO, process (Begum and
Harikrishna, 2008). The value of pH remained in the range of
7.0 - 8.5 which was considered best for all fish species (Afzal
et al., 2008). Dissolved oxygen is one of the most important
parameter. Less amount of dissolved oxygen was recorded
during the monsoon and the highest in the summer season due
to increased photo synthetic activity in the water body
(Shiddamallayya and Pratima, 2008). The high DO in summer
is due to increase in temperature and duration of bright
sunlight has influence on the % of soluble gases (O, and CO,).
During summer the long days and intense sunlight seem to
accelerate photosynthesis by phytoplankton, utilizing CO, and
giving off oxygen. This possibility accounts for the greater
qualities of O, recorded during summer (Patil et al., 2012).

Salinity is regarded as the second important physical
characteristic of the marine environment. This salinity factor
has high influence on the fauna. It was found to be low in the
post monsoon season and high in the summer season of second
year. Less wave and tidal action with decreased freshwater
inflow and land drainage may also be considered fluctuations
in salinity (Sampathkumar and Kannan, 1998). Drop in salinity
during monsoon season 31.54 (%o) at Mandapam is related to
heavy showers and consecutive floodwater from up streams
(Mitra et al., 1990 and Sundaramanickam, 2004). Organic
phosphate concentration was recorded 4.31 and 14.72 mgl-1
minimum value was recorded during the pre monsoon season
and the maximum value during post monsoon season at
Tranquebar (Kamalkanth et al., 2112). The recorded high
concentration of inorganic phosphate during post monsoon
season might possibly be due to intrusion of upwelling
seawater into the creek, which in turn increased the level of
phosphate (Nair.1999).

Nitrate is one of the important nutrients in fish culture ponds
and is the common form of nitrogen in natural water. Nitrate is
oxidized to nitrate after entering an aerobic regime. The
increasing nitrates level was due to the freshwater in flow,
litter fall decomposition and terrestrial runoff water during the
monsoon seasons (Mathivanan et al., 2008). Sankar Narayan
Sinha and Mrinal Biswas, (2011) reported the nitrate content of
lake water fluctuated between 0.80 and 1.82 mg/L with the
mean value of 1.14 mg/L. According to Patra et al. (2010)
silicate content of water varies with salinity of water and
higher silicate content was recorded in low salinity area. The
high value of calcium noticed during monsoon season and low
value was recorded during summer (Sridhar et al, 2006).
Lowest value of calcium recorded during monsoon season and
calcium varies from 3.20 mg/L. to 408 mg/L. during monsoon
season and 22.40 to 656 mg/L. during winter season (Francis
Andrade et al., 2011). The maximum calcium was observed in
May and minimum value in March. Calcium reached at peak in
May and then show gradual decline was reported (Muhammad
Naeem et al, 2011). Magnesium levels vary between 9.74
mg/l to 38.85 mg/l (Thenral and Anbu Srinivasan, 2016). The
present basic information of the physico-chemical
characteristics would form a useful tool for further ecological
assessment and further monitoring the anthropogenic levels
and evaluate the health of the coastal ecosystems.
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Table 1. Physico-chemical characteristics of Pazhayar, Kollidam Taluk, Nagapattinam District (January 2017 to December 2017)

Month Temp. pH DO Salinity ~ Phos Nitrate  Silicate  Calcium Magnesiu  Chloride
and Year (°C) (mg/L)  (ppt) phate (mg/L) (mg/L) (mg/L) (mg/L) m (mg/L) (mg/L)
Jan-17 26.13+ 7.37+0.10 5.08 £ 2712 £ 7.73+£0.09 1.18 + 11.78+ 57125 £ 35875 + 1438 =+
0.03 0.08 0.05 0.03 0.04 4.92 435 0.13
Feb-17 2675+ 7.39+0.13 511 £ 2735 £ 7.61+0.14 1.08 + 11.69+ 58125 £ 28275 + 1449 +
0.10 0.06 0.24 0.04 0.06 3.30 5.31 0.11
Mar-17 2736+ 7.55+£0.10 523 £ 2776 £+ 7.52+0.13 084 + 11.13+ 51725 £ 29025 + 1354 =+
0.12 0.13 0.11 0.09 0.09 4.03 5.5 0.09
Apr-17 27.13+ 6.33+0.12 453 £ 2781 £+ 6.37+0.10 074 + 10.55+ 40775 £ 21825 + 13.14 +
0.09 0.08 0.13 0.07 0.08 5.70 221 0.07
May-17 2897+ 639+0.12 458 £ 2769 £ 6.38+0.10 084 + 1039+ 42402 £ 2175 + 1285 =+
0.18 0.12 0.05 0.08 0.15 4.68 1.29 0.17
Jun-17 2720+ 6.63+0.08 477 £ 2755 £ 6.66+0.07 085 + 1027+ 43825 + 21875 + 1286 =+
0.03 0.17 0.05 0.08 0.05 2.61 2.5 0.19
Jul-17 2757+ 6.69+0.09 459 £ 27.09 £ 6.74+0.08 091 + 1032+ 46751 £ 33015 + 1260 <=+
0.18 0.13 0.09 0.03 0.05 1.59 3.93 0.06
Aug-17 2774+  6.69+0.09 456 £ 2724 £ 6.81+0.09 1.62 + 1059+ 54375 £ 34465 + 1333 +
0.09 0.12 0.12 0.04 0.17 4.26 3.51 0.15
Sep-17 2740+ 7.13+£0.08 512 £ 2734 £ 7.22+0.04 1.64 =+ 1075+ 57851 £ 353.02 + 1355 =+
0.09 0.06 0.08 0.08 0.08 2.61 2.89 0.11
Oct-17 27.13+  748+0.12 513 £ 2853 £ 7.23+0.04 1.71 £ 1076+ 55526 + 386.72 £ 13.67 =+
0.07 0.04 0.06 0.03 0.07 4.97 2.92 0.03
Nov-17 2639+ 7.79+£0.06 473 £ 2831 £+ 7.45+0.09 1.80 + 10.81+ 630.02 £ 48297 + 1462 =+
0.10 0.05 0.05 0.05 0.03 1.56 5.39 0.08
Dec-17 2629+ 7.82+0.09 553 £ 27.09 £+ 7.48+0.09 187 =+ 1137+ 67878 £ 47639 + 1491 =+
0.03 0.09 0.18 0.07 0.07 0.52 2.82 0.07

Temperature (°C)

Fig. 1. Monthly variations of water temperature (°C) in the marine water samples

Fig. 2. Monthly variations of water pH in the marine water samples
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Dissolved oxygen (mg/L)

Fig. 3. Monthly variations of water dissolved oxygen (mg/L) in the marine water samples
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Fig. 4. Monthly variations of salinity (ppt) in the marine water samples
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Fig. 5. Monthly variations of Phosphate (mg/L) in the marine water samples
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Nitrate (mg/L)

Fig. 6. Monthly variations of Nitrate (mg/L) in the marine water samples
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Fig.7. Monthly variations of silicate (mg/L) in the marine water samples
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Fig.8. Monthly variations of calcium (mg/L) in the marine water samples



0786

International Journal of Current Research in Life Sciences Vol. 06, Issue. 12, pp.0781-0787, December 2017

600

s00

400

Magnesium (mg/L)

Chloride (mg/L)
@

Fig.10. Monthly variations of calcium (mg/L) in the marine water samples

Acknowledgement

The authors wish to acknowledge the Principal and HOD of
Zoology, TBML College, Porayar for the laboratory facilities
provided.

REFERENCES

Afzal, M., Rub, A., Akhtar, N., Ahmad, 1., Khan, M.F. and
Qayyam, M., 2008. Growth performance of big head carp
Aristichthys nobilis (Richardson) in monoculture system
with and without supplementary feeding. Pak. Vet. J, 28:
57-62.

Ajithkumar, T. T., Thangaradjou, T. and Kannan, L., 2006.
Physico-chemical and biological ~ properties  of  the
Muthupettai mangrove in Tamil Nadu. J. Mar. Biol.Ass.
India 48: 131-138.

APHA., 1998. Standard methods for the examination of water
and waste water, 18" Edn. American Public Health
Association, Washington DC. Pp 1268.

Asha, P. S. and Diwakar., 2007. Hydrobiology of the inshore
waters off Tuticorin in the Gulf. J. Mar. Biol. Ass. India,
49: 7-11.

Begum, A. and Harikrishna, R., 2008. Study on the quality of
water in some stream of Cauvery river. E.J. Chemistry, 5:
377 —384.

Cave, R., Ledoux, R.L., Jickells, K.T., Andrews, J.E. and
Davies, H., 2003. The human catchment and its coastal
areas: From UK to European perspectives. Sci. Total
Environ, 314-316: 31 - 52.

Francis Andrade, H., Aravinda., B. and Puttaiah, E. T., 2011.
Studies on Mangalore coastal water pollution and its
sources, Ind. J. Sci and Technol., Vol. 4 (5): 553 — 557.

Gowda, G., Gupta, C., Rajesh, K.M., Gowda, H., Lingadhal, C.
and Ramesh, A.M., 2001. Seasonal distribution of
phytoplankton in Nethravathi estuary, Mangalore. J. mar.
Boil. Ass. India, 43(1 and 2): 31 - 40

James Balgan Anand, D., Mary Jelastin Kala, S., Vijaya
Kumar, P., 2015. Monthly vriations of water quality along
south east coast of India, Int. J. Geol. Agricul. Environ.
Sci., Vol. 3(3): 10 — 15.

Kamalkanth, S., Muniyan, M. and Christy ponni, A., 2012.
Seasonal variations in physico-chemical  parameters at
Tranquebar Coastal Nagapattinam, Tamilnadu, India. Int. J.
Environ. Biol., 2(4): 203-207.

Mathivanan, V., Jeyachitra, O., Selvisbhanayakam, V.P. and
Elanchezhiyan, C., 2008. Environmental monitoring studies
on river Cauvery at Thanjavur District, Tamilnadu in
relation to pollution. J. Exp. Zool. 11(1): 225 — 230.

Mitra, A., Patra, K.C. and Panigraphy, R.C., 1990. Seasonal
variations of some hydrographical parameters in a tidal



0787

creek opening into the Bay of Bengal. Bull. Natl. Inst.
Oceanogr., 23(1):55-62,1990.

Muhammad Naeem., Abdus Salam., Muhammad Ashraf,
Muhammad Imran., Mehtab Ahmad., Muhammad Jamshed
Khan., Muhammad Mazhar Ayaz., Muzaffar Ali., Arshad
Ali. and Memoona Qayyum Abir Ishtiaq., 2011. Studies on
seasonal variations of physico-chemical parameters of fish
farm at Govt. Nursery Unit, Muzaffargarh, Punjab,
Pakistan. Wrld. Academy of Sci. Engin. Technol., 60: 1120
- 1124.

Nair, R., Vijayalakshmi., Asha Jyothi Krishnamurthy. and
Gajbhiye, S.N., 1999.Tropic structure and levels of selected
metals in the Zooplankton community of Thane-Bassein
creek, Bombay. Indian J. Mar. Sci., 28:173-183.

Patil, P.N., Sawant, D.V. and Deshmukh, R.N., 2012. Physico
chemical parameters for testing of water a review. Int. J.
Environ. Sci. 3(3): 1194 — 1207.

Patra, A.P., Patra, J.K., Mahapatra, N.K., Das, S. and Swain,
G.C., 2010. World J. Fish Marine Sci., , 2(2): 109-117.

PoonamBhadja. and Rahul Kundu., 2012. Status of seawater
quality at few industrially important coasts of Gujarat
(India) off Arabian Sea. Ind. J.Geo-Marine Sci., 41(1): 90-
97.

Rajasegar, M., 2003. Physico-chemical characteristics of the
Vellar estuary in relation to shrimp farming. J. Environ.
Biol. 24: 95-101.

Sampathkumar, P. and Kannan, L., 1998. Seasonal variations
in physico-chemical characteristics in the Tranquebar-
Nagapattinam region, southeast coast of India. Poll. Res.,
17(4):397-402.

International Journal of Current Research in Life Sciences Vol. 06, Issue. 12, pp.0781-0787, December 2017

Sankar Narayan Sinha. and Mrinal Biswas., 2011. Analysis of
Physico-Chemical Characteristics to Study the Water
Quality Of a Lake in Kalyani,West Bengal. Asian J. Exp.
Biol. Sci., 2(1): 18-22.

Shiddamallayya, N. and Pratima, M., 2008. Impact of domestic
sewage on fresh water body. J. Environ. Biol., 29(3): 303 -
308.

Sridhar R., Thangaradjou, T., Senthilkumar, S. and Kannan, L.
2006. Water quality and phytoplankton characteristics in
the Palk Bay, southeast coast of India. J. Environ. Biol.,
27:561 - 566.

Sridhar. R., Thangaradjou, T. and Kannan, L., 2008.
Comparative investigation on physico-chemical properties
of the coral reef and seagrass ecosystems of the Palk Bay.
Ind. J. Mar. Sci., 37 (2): 207-213.

Strickland, J.D.H. and Parsons, T.R., 1976. A practical
handbook of seawater analysis. Fish Res. Board Can., 167:
310.

Sundaramanickam, A. 2004. ‘Distribution of finfish larvae in
relation to hydrographical parameters in Parangipettai coast
and adjacent water (South east cost of India)” Ph.D. Thesis,
Annamalai University, India.

Sundaramanickam. A., Sivakuma, T., Kumaran., Ammaiappan,
V. and Velappan, R. 2008 . A comparative study of
physico- chemical investigation along Parangipettai and
Cuddalure coast. J. Envi. Sci. and technol., 1(1): 1 - 10.

Thenral, M. and Anbu Srinivasan, P. 2016. Analysis of
physico-chemical parameters in coleroon  river  water,
thanjavur district, Tamil Nadu, India., Int. J. Pharmacol.
Toxicol., 6(1): 38-43.

sk sk skeoskoskookok



