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Abstract

The purpose of the present study was to see a seasonal variation of physic-chemical parameters in water samples
collected from Bhagyanagar Lake located in Sangli District. This study was carried out from February 2022 to January
2023. The water parameters such as pH, electrical conductivity, total hardness, total dissolve solids, total alkalinity,
calcium, magnesium, phosphate, sulphate and nitrate were measured and analyzed by standard methods. The present
study indicates that the mean seasonal values of phosphate (1.145+0.097), sulphate (15.72%10.75), and nitrate
(5.967+0.785) are within the permissible limits of Indian standard values. This result revealed that the water in
Bhagyanagar Lake is suitable for drinking agriculture and aquaculture purposes.
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Water supports the life on earth which is flora and fauna.
Nowadays growing population dependent is on freshwater
bodies for drinking water and domestic use [2]. Due to
excessive human interference in water bodies that face
problems, there is a need to have continuous monitoring of the
water parameters and to make an action to conserve them is
essential. The components of water present an optimum level
which is essential to the growth of plants and animals referred
to as water quality [9]. With the change in season, the
environment changes and that affects water quality health
adversely or beneficially. The health of lakes and their
biological diversity related to health of almost every component
of the ecosystem. Continuous monitoring of the physical and
chemical parameters of water is important to conserve and
defend the natural ecosystem. Certain parameters such as pH,
Total Dissolved Solids, Total Hardness, Calcium, Magnesium,
Electrical Conductivity, Sulphate, Phosphate and Nitrate, are
necessary for the understanding of flora and fauna presence and
distribution with time [12]. The continuous monitoring is
beneficial to protect habitat stretches and also for the planning
of conservation activities [18].

Bhagyanagar Lake was selected for around a year for
physic-chemical study. Different physic-chemical parameters
were selected and analyzed by basic statics to see a variation
according to seasons during the study period. It is necessary to
take initiative steps and efforts to restore, protect and conserve
the lakes. The objective of the current investigation is to know
the changes in parameters according to changes in season and
their impact on aquatic and social life.

MATERIALS AND METHODS

Study area

The selected area for the present study is located in
Khanapur Tehsil, District Sangli (MH). Bhagyanagar Lake was
selected for sample collection and subsequent analysis for year
from February 2022 to January 2023. It is situated 12km away
from sub-headquarters Vita and 60 km away from district
headquarter Sangli. The lake is manmade, its depth is around 30
to 35 feet and lake are surrounded by agricultural fields. The
co-ordinates are between the latitude 17°21°31” N and
longitude 74°32°54”E. The water from the lake used to
irrigation and drinking purposes in nearby villages.

Fig 1 Bhagyanagar lake (Satellite image)

Fig 2 Bhagyanagar lake image
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Sample collection

The water samples were collected from Bhagyanagar
Lake. The collection was done at four sites around the lake in
15-days of intervals for a year in the morning at 6 am to 7 am.
Water samples were collected in four different well-rinsed and
pre-cleaned plastic bottles with 1 Liter capacity. After
collection sample was brought to research laboratory for further
analysis of water physical and chemical parameters was done
with the help of standard guidelines of the American Public
Health Association (APHA, 2017™).

RESULTS AND DISCUSSION

The physic-chemical parameters pH, total hardness, total
dissolve solids, total alkalinity, calcium, magnesium,
phosphate, sulphate and nitrate were analyzed in water samples
taken from Bhagyanagar lake Khanapur Tehsil, District Sangli,
Mabharashtra, India. The water samples were taken seasonally
from four sites of the lake. All parameters were reported in the
seasonal mean value of the data with standard deviation in
(Table 1).

Table 1 Seasonal record of physico-chemical parameters of Bhagyanagar lake during February 2022 to January 2023

Parameter / Month Summer Monsoon Winter
pH 8.4+0.158 8.42+0.29 8.125+0.192
EC (mS/cm) 0.53+0.254 0.40+0.048 0.445+0.045
TDS (mg/l) 340.2+16.58 254.5+30.63 283+28.27
TH (mgl/l) 119452.47 6316.670 85.25+5.49
Total alkalinity (mg/l) 150.2+13.42 239.2+27.03 269.5+25.58
Calcium (mg/l) 34.5+4.924 38+2.121 47.5+1.658
Magnesium (mg/l) 28.65+6.620 28.5+2.061 38+3.674
Phosphate (mg/l) 1.145+0.097 0.827+0.150 0.912+0.057
Sulphate (mg/l) 15.72+£10.75 9.5+5.488 13.622.072
Nitrate (mg/l) 3.572+0.144 4.222+1.071 5.967+0.785

Mean + Standard deviation

The seasonal mean standard deviation value of pH in the
lake water is rises (8.42+0.29) during monsoon and lowers
(8.125+0.192) in winter season. The Electrical Conductivity
increases (0.53+0.254) in summer and decreases (0.4+0.0448)
in monsoon. The value of Total Dissolve Solids highest
(340.2£16.58) in summer and lowest (254.5+30.63) in
monsoon. The value of Total Hardness is high (119+£52.47) in
summer and low (63£6.670) in monsoon. Total Alkalinity
during the study period increases (269.5+£25.58) in winter and
decreases (150.2+13.42) in summer. The value of Calcium
recorded as high (47.5+1.658) in the winter and lower
(34.5£4.92.4) in summer. Values of magnesium increase
(38+3.674) in winter and decrease (28.5+£2.061) in monsoon.
The value of Phosphate rises (1.145+0.097) in summer and
lowers (0.827+0.150) in monsoon. The value of Sulphate is
highest (15.72+£10.75) in summer and lowest (9.5+5.488) in
monsoon. The value of nitrate increases (5.967+0.785) in
winter and decreases (3.572+0.144) in summer.

The seasonal mean standard deviation value of pH was
recorded high in rainy season and low pH in winter season. The
pH is slightly higher due to ions coming with the rainwater
runoff in the lake and low pH due to pollution in winter [4]. The
value of electrical conductvity increases in summer and
decreases in monsoon. This is due to evaportion of water and
ions leached out from the lime rock that form a concentrate of
ions that is proportional to TDS which has high conductivity. In
monsoon rainwater directly mix with the lake water that dilute
the water and decreases the conductivity of water [14], [6]. The
values of Total dissolved solids increases in summer and
decrease in monsoon. Due to high temperature water evaporates
and concentrate the dead organic matter of plants and animals
in summer and decreases in monsoon due to the rainwater that
dilutes the water body [11]. The Total Hardness is low in
monsoon and high in summer and winter. These values are
higher in summer and winter might be due to evaporation of

water and high concentration of water [12]. Total Alkalinity
during the study period rises in winter and lowers down in
summer[5]. The value of the Calcium was recorded as highest
in winter and lowest in summer. The decrese in calcium
concentration in summer is due absorption of calcium by plants
and animals for their growth, bone building and shell formation
[3]. The value of Magnesium increases in winter and decreases
in monsoon. Magnesium is a limiting factor for plants that use
in the plants for chlorophyll synthesis [15]. The values of
phosphate is highest in summer and lowest in monsoon. The
highest phosphate in summer is due to the entry of animal
matter in lake water [8]. Sulphate is highest in summer and
lowest in monsoon. Sulphate increases in summer due to the
decaying of plants and animals and decreases in monsoon due
to water dilution [9]. The value of Nitrate is recorded as highest
in winter and lowest in summer. Increase in nitrate by the
growth of some nitrogen-fixing bacteria and a decrease in
Nitrate by oxidation in summer [7].

CONCLUSION

The present study is essential to test the lake water before
for drinking, domestic, agricultural and industrial purpose.
Among the all parameters nutrients Phosphate, Sulphate and
Nitrate are present in permissible limits. It is essential to
investigate the physico-chemical parameters of water before
use and to avoid pollution for sustainable ecology and aquatic
life. This study provides platform for a future investigation and
protection of aquatic life.
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