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Abstract: The seasonal changes in water quality parameters on the coast of Bhatye estuary from January
2020 to December 2020 the investigation was conducted in Bhatye estuary. Transparency values ranged
from 0.5840.16 to 0.92+0.23. Mean values of pH was varied from 7.5 £ 0.24 to 8.5 + 0.43. Atmospheric
temperature varied from 27.3 £ 1.06 °C to 33.5 = 1.02 °C. Surface water values ranged from 25.4 £ 1.02 °C
to 30.7 £ 0.62 °C. Salinity of Bhatye estuary varied from 19.22 £ 0.45 to 35.34 + 102 (%o). Dissolved
oxygen was ranged from 32.22 + 0.24 to 7.62 = 0.52 mg/l. The rainfall was varied between 0.34 £ 0.01 to
133.3 +0.34 mm.
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L. INTRODUCTION
The coast and its adjacent areas on and off shore are an important part of a local ecosystem: the mixture of fresh
water and salt water (brackish water) in estuaries provides many nutrients for marine life. Salt marshes and beaches also
support a diversity of plants, animals and insects crucial to the food chain. Rapid industrialization and fast-growing
aquaculture sector leads to variations in the physico-chemical parameters of estuarine water body. Industries which are
located nearby water stream released their wastes (effluents) without treatment or partial treatment, this eventually enter
into the estuarine water. Hence continuous monitoring is required to assess the quality of estuarine water body. The
coast, also known as the coastline or seashore, is the area where land meets the sea or ocean, or a line that forms the
boundary between the land and the ocean or a lake. A precise line that can be called a coastline cannot be determined
due to the coastline paradox. The term coastal zoneis a region where interaction of the sea and land processes
occurs. Both the terms coast and coastal are often used to describe a geographic location or region. The sea coast is a
complex environment that plays a key role in biodiversity and in transfer of dissolved and particulate trace metals to the
coastal boundary zone worldwide Valenca and Santos (2012) habitats like mangrove zones, salt marshes, mudflats, sea
grass, seaward beds are highly productive and play an important role as breeding and nursery grounds for many
important species (Ingole et al. (2002, Ajithkumar et al. 2006) Prabhu et al. 2008, Telesh et al. 2010). The sea coast of
within PFZ and outside PFZ water exhibit seasonal variations in its physicochemical characteristics and nutrients
content depending of physical and biological processes (Subramanian and Mahadevan et al. 1999, Telesh 2004,
Shridhar et al. 2006, Sarvankumar et al. 2008, Nirmal et al. 2009, Soundarapandian et al. 2009, Babu et al. 2010,
Sivadas et al. 2011) In addition, it is well known that human activities like industrialization, urbanization, tourism and
domestic waste are affecting to the water quality (Ananthan et al. 2005, 2006, Valenca and Santos 2012, Jin et al. 2012)
Numerous contamination inputs have been described in relation with the temporal and spatial variations in physico-
chemical parameters in several sea coasts from Indian coast (Balasubramanian et. al. 2005, Tripathi et al. 2005,
Paramasivam and Kannan 2005, Ajithkumar et al. 2006, Solai and Diwakar 2007, Saravanakumar et al. 2008, Sankar et
al. 2010, Jagadeesan et al. 2011) Actually, the water quality of the sea along the west coast of India are highly disturbed
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monitoring of diverse quality parameters have become very important and essential to ensure the sustainable
development and management of the coastal systems and their resources (Mishra 2007). Therefore, the study
assumption is that to assess the changes of physico-chemical parameters and nutrients in the water of the sea from the
Bhatye estuary west coast of Ratnagiri Maharashtra, India. Several workers reported water quality parameters of
estuarine environment in different parts the India (Gadhia ez al. 2012, Pravat Ranjan Dixit et al. 2013, Uma Maheswara
Rao et al. 2015, Sreenivasulu et al. 2015, Vijaya Pratap and Ramesh Babu 2015, Sobha Rani 2016) The aim of the
present investigation is to provide basic data on physic-chemical parameters in Bhatye estuary (Kajali river) which is
located at Ratnagiri Maharashtra.

II. MATERIAL AND METHODS
Sampling was practiced for twelve months (January to December 2020 in Bhatye estuary to identify the water quality
parameters. Water was collected in 5 litres polythene containers and transported to the laboratory of CCMB, Bhatye,
Ratnagiri nearby estuaries for further analysis. Dissolved oxygen (DO) and salinity were estimated as per standard
procedures mentioned in Strickland and Parsons (1972). Calibrated pH meter was used for pH analysis (digital) (DH-2,
Atago Company Pvt. Ltd, Japan). Water temperature was estimated by using thermometer (Testo, 104 IR).

Results
Transparency, pH, salinity, temperature (atmospheric as well as surface water), Dissolved oxygen and Rainfall content
of estuarine water was studied from January 2020 to December 2020.

Transparency

The water transparency values ranged from 0.58+0.16 to 0.92+0.23. Our observations showed that, transparency in the
month of May was maximum whereas lower transparency was recorded in September. Transparency showed positive
relation with atmospheric (r=0.3298) and water temperatures (r=0.5736) (Table 1, 2).

pH

pH of water fluctuated between 7.5 + 0.24 to 8.7+0.62 Maximum and minimum pH values were noticed during June
and November months respectively (Table 1, 2). Positive correlation was observed with temperature of water
(r=0.8824), salinity (r=0.5443). Indirect relationship with Dissolved oxygen was noticed (r= -0.3784) (Table 1, 2).

Atmospheric and surface temperatures

Atmospheric temperature varied from 27.3 £ 1.06 °C to 33.5 £ 1.02 °C. In November and December months the
observed atmospheric temperature was minimum whereas maximum temperature was recorded in the month of May. It
exhibited positive relation with surface water temperature (r= 0. 82012) (Table 1, 2). In perspective of surface water, it
ranged from 23.642.01 °C to 31.8 £0.73 °C. The higher and lower temperatures were noticed in the month of December
and June respectively. It exhibited a positive relation for salinity (r=0.5991), pH (r=0.8824) and an indirect relation was
seen in case of dissolved oxygen (r=-0.4201) (Table 1, 2).

Salinity

Salinity of Bhatye estuary varied from 19.22 + 0.45 to 35.62 £ 1.00 (%o). The observed salinity was lower during
October (18.45 + 0.94) and August (19.22 + 0.45), Whereas maximum was noticed in the month of May (34.68 %o).
Salinity exhibited a positive relation with temperature (1=0.5991), pH (1=0.5443) whereas it exhibited an indirect
relation for dissolved oxygen (r=-0.4201) (Table 1, 2).

Dissolved oxygen

Dissolved oxygen was varied between 3.31+0.26 to 8.22+0.17. In May (3.31+0.26) lower DO was observed whereas
maximum (8.22+0.17) was observed in the month of August. Dissolved oxygen exhibited an indirect correlation
(negative) (r=-0.5201), (r=-0.6291), (= -0.3754) with water temperature, salinity and pH rgs ly (Table 1, 2).

B
D

SPE
4

; . [ 2581-0429 |5
Copyright to IJARSCT DOI: 10.48175/568 JJARSCT

www.ijarsct.co.in

644



‘, IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
I J ARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 5, Issue 1, January 2025
Rainfall

The rainfall was varied between 0.21£0.01 to 171.47+1.15 mm. The lower and higher rainfall data was observed during
the months of January (0.21+0.01 mm) and July (171.47+1.15 mm) respectively. Rainfall exhibited a direct relation
(positive correlation) with Dissolved oxygen (r=0.5379) (Table 1, 2).

Table 1. Physico-chemical characteristics of Bhatye estuary

Temperature . .
Months Transpar | pH Atmosphe | Water (°C) Salinity D.O Rain fall
-ency (m) (%o0) Mg/) (mm)
re (°C)
Jan 0.65+0.06 8.2+0.43 | 27.3£1,06 25.6+0.87 26.32+0.49 5.54+0.11 0.21+0.01
Feb 0.73+0.02 7.5£0.24 | 27.8£1.21 26.8+£1.07 29.84+0.12 5.96+0.38 1.37+0.02
Mar 0.76+0.04 8.5+0.53 30.8+1.01 29.4+1.21 30.12+0.58 4.16+0.27 32.66+1.27
Apr 0.87+0.12 8.5+0.43 32.4+1.32 30.1+1.34 32.87+1.09 3.95+0.58 46.24+2.42
May 0.92+0.23 8.7£0.62 | 33.5+1.02 31.7+0.89 35.62+1.00 3.31+0.26 54.32+1.97
Jun 0.82+0.01 8.4+0.33 31.9£1.05 31.8+0.73 32.35+1.27 7.13£0.05 62.71+1.71
Jul 0.74+0.25 8.7+0.41 30.6+1.12 28.4+0.87 21.41+0.94 5.24+0.10 171.47+1.15
Aug 0.63+0.15 8.5+0.53 30.1£1.05 27.9+1.03 19.33+0.76 8.22+0.17 92.15+0.78
Sep 0.58+0.16 7.9£0.35 | 27.4+1.34 26.3+0.91 21.74+1.09 6.91+0.13 126.5+2.12
Oct 0.62+0.15 7.6£0.42 | 28.7£1.07 26.8+1.08 18.45+0.94 7.62+0.11 164.4+0.86
Nov 0.72+0.23 7.2£0.20 | 27.5%1.13 25.4£1.22 21.29+0.48 6.14+0.37 149.4+1.87
Dec 0.85+0.02 7.6£0.57 | 23.7£1.16 23.6+2.01 28.64+0.75 5.89+0.41 08.02+0.78
Graph. 1. Physico-chemical characteristics of Bhatye estuary
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Table 2. Correlation co-efficient matrix (r) for physico-chemical parameters of Bhatye estuary

Transpa- Atmospheric | Water Dissolved
Sr. No. rency pH temperature | temperature | Salinity | oxygen Rainfall
Transparency | 1
pH 0.2367 1
Atmospheric
temperature 0.3241 0.76937 1
Water
temperature | 0.530848 | 0.882436 | 0.920123 1
Salinity 0.855434 | 0.544331 | 0.490374 0.599154 1
Dissolved
oxygen -0.72438 -0.37841 | -0.43749 -0.42012 -0.7292 1
Rainfall -0.51881 -0.38954 | -0.09226 -0.11844 0.67523 | 0.537969 1

II1. DISCUSSION AND CONCLUSION
Turbidity of water prevents the proper penetration of light into water body and this leads to minimize the growth of
plants and oxygen production. Suspended particles in estuarine water body leads to enhance the water temperature as
they have capacity to absorb heat.
Higher pH values were recorded in summer season where as the low pH values were recorded during monsoon. The
observations of the current work correlate with the findings of previous reports Thangaraj 1984, Hemalatha 1996,
Sreenivasan 1998, Santhanam and Perumal 2003, Palpandi 2011, from the Vellar estuarine system. Ravaniaher al. 2010
from pennar estuary Nellore. The reported pH values in the current study following the trends of results reported by
Ragothaman et al. 1995 and Upadhyaya 1998).
Temperature is a universal factor which may influence the physico-chemical parameters of an aquatic ecosystem and
also on the distribution of organisms. Higher temperature in summer months was due to the meteorological
characteristics, shallowness of the estuary and its proximity to land, which resulting in rapid changes in temperature
with reference to changes in atmospheric temperature Karunagaran (1990). The observations of the present study results
were in agreement with previous reports (Thangaraj 1984, 1985, Gothandaraman 1993, Sreenivasan 1998,
Senthilnathan 1990, Mani 1981, Vasantha 1989, Kaliyaperumal 1992, Karuppusamy 1997, Saraswati 1993, Ravaniahet
al. 2010 and Palpandi 2011).
Salinity is key abiotic factor which control the distribution of the living organisms(Chandramohan et al. 1998) The
findings of present study following the trends in salinity values from different estuarine environment (Singbal 1973,
1976, Chandran et al. 1984, Murugan et al. 1991, Palpandi 2011, Budharatna Bhaware et al. 2013). DO concentration in
any water body due to rate of photosynthesis process and respiration of plants as well as animalsSoundarapandianet al.
(2009). Temperature, photosynthesis, salinity, respiration process will influence the DO levels in the water body of any
environment Budharatna Bhaware et al. (2013). In Bhatye estuary the dissolved oxygen values were reported high
during monsoon months. This process is aided due to the freshwater influx and rainfall Saravankuamretr al.(2008)
Recorded high rainfall data in the present study was attributed due to Northeast monsoon. The minimum rainfall was
notice during post monsoon and summer months. The rainfall data obtained in the present investigation following
similar trends of previous reports from different estuaries, Vellar estuary Nedumaran et al. 2001, Parangipettai coast
Santhanam et al. 2003, Sundaramanickamet al., 2008, Muttukadu backwaters (Prema et al. 2003)

ACKNOWLEDGEMENT
The authors gratefully acknowledge the financial support given by the Earth System Science Organization (ESSO)-
Indian National Centre for Ocean Information Services (INCOIS), Ministry of Earth Sciences, Government of India” to
conduct this research.

i{ 2581-0429 )8

Copyright to IJARSCT DOI: 10.48175/568 &\ JARSCT 646
www.ijarsct.co.in Z




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 5, Issue 1, January 2025
REFERENCES
[1]. Budharatna Bhaware, Miguel A. Rodriguez and Anil Kurhe, 2013. Study of seasonal  variations in
physico-chemical parameters and nutrients in water of Bhatye estuary, Ratnagiri central, West coast

of India. Int. J. Envi. Sci., 3(5): 1671-1677.

[2]. Chandramohan, P. and Srinivasan, N. 1998. Diel variations in zooplankton populations in mangrove
ecosystem at Gaderu canal, Southeast coast of India. Indian J. Mar, Sci., 27: 486-488.

[3]. Chandran, R. and Ramamoorthi, K. 1984. Hydro-biological studies in gradient zone of Vellar estuary, Part-
I: Physico-chemical parameters. Mahasagar-Bull. Natn. Inst. Oceanoger., 17(3): 133-140.

[4]. Gadhia, M.R., Surana and Ansari, E. 2012. Seasonal Variations in Physico-hemical Characterstics of Tapi
Estuary in Hazira Industrial Area. Our Natr., 10: 249-257.

[5]. Gothandaraman, N. 1993. Studies on micro Zooplankton, Ph.D. Thesis, Annamalai University, India. 180 pp.

[6]. Hemalatha, A. 1996. Studies on Benthos from a shrimp farm and in Vellar estuary, Paragipattai. M. Phil.
Thesis, Annamalai University, India. 39 p.

[7]. Kaliyaperumal, C. 1992. Studies on the interrelationship between phytoplankton and ~ zooplankton in the
waterways of the Pitchavaram Mangroves (India). Ph.D. Thesis, Annamalai University, India. 215 p.

[8]. Karunagaran, V.M. 1990. Impact of wastewater from SIPCOT industrial complex on the water
quality of Uppanar estuary (Lat. 110 43 N; Long 790 49’ E) with special reference to fluoride
contamination.M. Phil. Thesis, Annamalai University, India. 82 p.

[9]. Karuppasamy, P.K. 1997. Studies on Zooplankton in the Pitchavaram Mangroves and laboratory culture of
rotifer Brachionusplicatilis. M.Phil. Thesis, Annamalai University,  India. 85 p.

[10]. Mani, P. 1989. Phytoplankton ecology of mangrove ecosystem. Ph.D. Thesis, Annamalai University,
India. 72 p.

[11]. Murugan, A. and Ayyakannu, K. 1991. Ecology of Uppanar backwaters, Cuddalore-II nutrients Mahasagar-
Bull. Natl. Inst. Oceanogr., 24(2): 103-108.

[12]. Nedumaran, T., Ashok Prabu, V. and Perumal, P. 2001. Ecology of phytoplankton of Vellar estuary,
southeast coast of India. Seaweed Res. Tiln., 23 (1&2):157-162.

[13]. Palpandi, P. 2011. Hydro biological parameters, pollution density and distribution pattern in the gasdropod
Nerita(dostia) crepidularialamarck, 1822, from mangroves of Vellar estuary, southeast India. Int. J.
Biodvers. Conserv., 3(4): 121-130.

[14]. Pravat Ranjan Dixit, Biswabandita Kar, Partha Chattopadhya and Chitta Ranjan Panda. 2013. Seasonal
Variation of the Physicochemical Properties of Water Samples in Mahanadi Estuary, East Coast of India.
J. Env. Protec., 4: 843-848.

[15]. Prema, M. and Subramanian, B. 2003. Hydro biological parameters of Muttukadu backwater of Bay of
Bengal. Indian Hydrobio., 6(1&2): 95-100.

[16]. Ragothaman, G. and Patil, T. 1995. Studies on the physico-chemical parameters and phytoplankton of
Narmada estuary. Enviromedia., 14(2): 221-226.

[17]. Ravaniah, G., Georgeena Kumari, P. and Narasimha Murthy, C.V. 2010. Water quality analysis of the Pennar
estuary, Nellore. J. Curr. Sci., 15(2):321-334.

[18]. Santhanam, P. and Perumal, P. 2003. Diversity of zooplankton in Parangipettai coastal waters, South east
coast of India. J. Mar. Ass. India., 45(2): 144-151.

[19]. Saraswathi, R. 1993. Hydrobiology of two estuarine systems (Arasalar and Kaveri) of the southeast coast of
India with special reference to plankton. Ph.D. Thesis, Annamalai University, India. 267 p.

[20]. Saravanakumar, A., Rajkumar, M., Sesh Serebiah, J. and Thivakaran, G.A. 2008. Seasonal variations in
physico-chemical characteristics of water, sediment and soil texture in arid zone mangroves of Kachchh-
Gujarat. J. Environ. Biol., 29: 725-732.

[21]. Seenivasan, R. 1998. Spectral reflectance properties of the Vellar estuarine environment, southeast coast of
India, M.Phil. Thesis, Annamalai University, India. 35 pp.

[22]. Senthilnathan, S. 1990. Investigations on heavy metal pollution (copper, zinc, cadzgmTEeg
of southeast coast of India. Ph.D., thesis, Annamalai University, Porto Novo. / A

Copyright to IJARSCT DOI: 10.48175/568
www.ijarsct.co.in

d lead) in estuaries

| 2581-9429 |3

IJARSCT 647



(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 5, Issue 1, January 2025

[23]. Singbal, S.Y.S. 1973. Diurnal variation of some physico-chemical features in the Zuari estuary of  Goa.
Indian J. Mar. Sci., 2:90-93.

[24]. Singbal, S.Y.S. 1976. Diurnal variation of some physico-chemical factors in the Mandovi estuary of
Goa. Mahasagar-Bull Natn. Inst. Oceanogr., 9: 27-34.

[25]. Sobha Rani, S. 2016. Seasonal Changes in Physico-Chemical Characteristics of the Water of Gosthani
Estuary in Visakhapatnam District-Andhra Pradesh, India. Eur. Acad. Res., 2(12): 12805-12814.

[26]. Soundarapandian, P., Premkumar, T. and Dinakaran, G.K. 2009. Studies on the Physicochemical
Characteristic and Nutrients in the Uppanar Estuary of Cuddalore, South East Coast of India. Curr. Res. J.
Biol. Sci., 1(3): 102-105.

[27]. Sreenivasulu, G., Jayaraju, N., Sundara Raja Reddy, B.C. and Lakshmi Prasad, T. 2015. Physico-chemical
parameters of coastal water from Tupilipalem coast, Southeast coast of India. J. Coast. Life Sci., 2(2): 34-
39.

[28]. Strickland, J.D.H. and Parsons, T.R. 1972. A Practical Handbook of Seawater Analysis. Bull. Fish. Res. Bd.
Canada., 167: 310.

[29]. Sundaramanickam, A., Sivakumar, T., Kumaran, R., Ammaiappan, V. and Velappan, R. 2008. A
comparative study of physico-chemical investigation along Parangipettai and Cuddalore coast. J. Env. Sci.
and Tech., 1: 1-10.

[30]. Thanagaraj, G.S.1984. Ecobiology of marine zone of the Vellar estuary. Ph.D. Thesis, Annamalai University,
India. 192 p.

[31]. Thangaraj, G.S. 1985. Ecobiology of the marine zone of the Vellar estuary. Ph.D. Thesis, Annamalai
University, India. 194 p.

[32]. Umamaheswara Rao, T., Nageswara Rao, I. and Sunakar Panda. 2015. Seasonal Variability and Behavior of
Hydrographic and Nutrient Parameters in the Estuarine Waters of Gauthami Godavari, East Coast of
India. IOSR J. Env. Sci. Tox. Food Tech., 9 (11): 10

[33]. Upadhaya, S. 1998. Physico-chemical characteristics of the Mahanadi estuarine ecosystem, east coast of
India. Indian J. Mar. Sci., 17: 19-23.

[34]. Vasantha, K. 1989. Studies on hydrobiology and decomposition of macrophytes in Portonovo marine
environment Southeast coast of India. Ph.D. Thesis, Annamalai University, India. 252 pp.

[35]. Vijaya Pratap, G. and Ramesh Babu, K. 2015. Seasonal Variations of the PhysicoChemical Characteristics of
Water Samples in Sarada and Varaha Estuarine Complex, East Coast of India. Eur. Acad. Res., 3(1): 472-
486.

[36]. Voluntary estuary monitoring manual chapter 15, 2012. Turbidity and total solids available at
http://www.epa.gov/owow/estuaries/monitor/accessedduring November 2012.

i{ 2581-0429 )8

Copyright to IJARSCT DOI: 10.48175/568 &\ JARSCT 648
www.ijarsct.co.in Z




