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Abstract
The South-western part of Maharashtra includes the Sangli, Satara, and 
Kolhapur districts. These three districts are agriculturally well-developed 
due to fertile land and substantial water resources such as the river Krishna 
and its tributaries. Several minor irrigation tanks, which was specially built 
for irrigation and drinking purposes. The Siddhewadi and Morna MI tanks 
are major water resources to the Tasgoan and Shirala tehsil community 
for drinking and irrigation, but these water bodies are under environmental 
stress due to anthropogenic activity, agricultural runoff and industrial waste. 
Therefore, to study the water quality status of Siddhewadi and Morna 
tanks during the year 2022 to 2023. The temperature ranged between 26 
to 33 throughout the years. The pH remained alkaline throughout the year. 
Electrical conductivity ranged between 600 to 622 µS/cm in Siddhewadi, 
while 180 to 216 µS/cm in the Morna tank. The turbidity was 1 to 2 in 
Siddhewadi and 9 to 12 NTU in the Morna tank, and the total dissolved 
solids remained 300mg/lit in Siddhewadi tank, while the total dissolved 
solids remained below 100 mg/lit in Morna tank.
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Introduction
Water is an essential natural resource for the life 
functions of all living beings. It is the universal solvent 
that not only supports life but also acts as a medium 
for pathogens.1 Although about 70% of the surface 
of the Earth is occupied by water, and just 0.02%  
of it is of freshwater from tanks, rivers, and ponds, 
it meets our diverse needs. For the survival of living 

organisms water is very essential. Poor water quality 
is responsible for approximately 3.1% of global 
deaths.2 The water quality declines and depletes 
flora fauna from water bodies due to the addition of 
industrial waste, recurrent consumption of fertiliser 
and pesticides in agriculture leads to pollution of fresh  
water body,such fresh water bodies affect other fresh 
water bodies.3 
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Tanks play an essential role in the environment, serving  
as sources of surface and groundwater recharge 
while supporting diverse aquatic life. They are primary  
sources of drinking water and irrigation, but lose 
their value when altered physically, chemically, or 
biologically.4 Healthy ecosystems rely on these 
qualities.5 Water quality affects species composition 
and productivity,6 and is critical for human health. 
Clean water is vital for existence.7 Monitoring 
water standards is crucial, given that many tanks, 
especially in India, are often alkaline.8 Currently, tank 
water is utilized for irrigation, domestic use, fishing, 
and cultivating paddy fields in nearby areas. Water is 
very important for survival on Earth. There are many  
water resources, one of which is tanks are very useful. 
Tank water can be used for drinking, agriculture,  
aquaculture, and domestic uses. Water quality 
Parameters are one of the most helpful tools for 
understanding the quality of water for people. Due 
to global warming and the human population's 
increased pollution, health has been affected. So, it's 
very important to know about the standard of water; it 
confirms possible problems. In India, the tank system 
is becoming increasingly contaminated with each 
passing day. As the water moves downstream, it 
collects various pollutants that enter the tank water, 
like domestic waste water, waste from animal and 
runoff from farm. Fertilisers used in agriculture are 
absorbed by the soil and from where they enter in 
the freshwater body.9 Regrettably, many of the tanks 
are encountering issues related to pollution. Water is 
an essential natural resource that holds significant 
social and economic importance for humanity. The 
survival of humans would be at risk without water.10 
The primary sources of drinking water globally are 
surface water and groundwater.11

The quality of fresh water has vital to human health, 
functionality, ecological growth and numerous 
financial processes. Water quality needs to be 
evaluated, controlled and maintained to protect 
human health, the environment and the long-term 
utilization of this valuable resource. Morna and 
Siddhewadi tanks are vital freshwater sources that 
serve farming ,domestic and manufacturing needs 
in the Tasgaon and Shirala tehsils. Waters quality  
of these tanks varies greatly across different seasons 
due to changes in temperature, rainfall, and human 
activities. Therefore, it is essential to systematically 
collect and analyse water samples during the three 
primary seasons: summer, monsoon, and winter. This 

approach allows for a comprehensive understanding 
of the temporal variations in physicochemical 
parameters. Monitoring water quality seasonally 
enables precise evaluation, identification of pollution  
sources, and the development of effective management  
strategies to ensure the sustainable use of these 
important waters.

Materials and Methods
Siddhewadi Tank
The samples of waters were gathered to different 
study sites of Siddhewadi Tank Tasgaon tehsil, 
namely Siddhewadi 1, Siddhewadi 2, Dahiwadi, and 
Wayphale. The Siddhewadi tank is present in the 
Agrani River basin, and water comes into them from 
the Agrani River and rainwater. Siddhewadi tank is 
a medium irrigation tank completed in 1978-1979. 
The total catchment area of the Siddhewadi tank is 
166.40 sq.km. Gross storage capacity 303.003 mcft. 
Dead storage 87.617mcft, live storage 215.386mcft, 
maximum water level 302.95 mcft.

Morna Tank
The water sample was collected from different 
stations of Morna Tank, Shirala tehsil, like Shirala, 
Padali, and Antari Kadamwadi. The Shirala tank,, 
presents near the Morna River water comes from 
the river and also rainwater. Morna tank medium 
irrigation tank total catchment area of the tank is 
85.5(sq. km), the dead storage is 4.64(cubic mm), 
the live storage is 16.64(cubic mm), the gross 
storage capacity is 21,160.00 km3, maximum water 
level is 595.7(m), total length of tank 1115 (m), 
completion of tank 1985.

Methodology
The current study was carried out from August 2022 
to July 2023, encompassing an entire annual cycle, 
encompassing seasonal changes during Summer 
(from February to May),Winters (from October to 
January), or Monsoon (from June to September). 
Seasonaly samples  water  were collected from eight 
locations in the study tanks during the morning hours 
(9:00–11:00 a.m.) using pre-cleaned, acid-washed 
plastic containers that were securely capped, 
labelled, and transported to the RIRD laboratory 
for analysis.The container where rinse three times 
before collection of water sample to avoid air bubbles 
and gas exchange. In the monsoon, a water sample 
was collected at four different locations of Siddhewadi 
and Morna Tank, depending on the addition of 
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agricultural runoff, industrial waste, village waste, 
and domestic waste. In Summer due to evaporation 
of maximum water samples were collected at deep 
portion of both tanks.In winter,collect the water 
sample away from bank of upto 30cm. A total of 11  
physicochemical parameters were assessed, 
including, temperature, turbidity, dissolved oxygen, 
calcium, magnesium, iron, fluoride, pH, electrical 
conductivity, total dissolved solid and total hardness. 
Examinations were performed with APHA (2017) 
standard procedures using suitable instruments, 
such as a digital pH meter, conductivity/TDS meter, 
and digital thermometer, to guarantee the accuracy 
and reliability of the results.

Results
Hydrogen Ion Concentration pH
The pH level shows how strong the acidic or basic 
nature of specific water is, and it can be regulated 

by chemical that has dissolved substances or 
biological mechanism within the solution.12 The pH 
level indicates the concentration of H+ ions in a 
liquid. It serves as a crucial indicator of both acidity 
and alkalinity. A pocket digital pH meter was used 
to determine the pH at the research site within the 
tank. In this current investigation, the pH of the 
Siddhewadi tank remained 7 to 8, while the pH 
of Morna remained 8 to 9. This indicates that the 
pH of the Morna tank was slightly increased due 
to biological activity, anthropogenic and domestic 
waste. Summertime saw the highest pH while 
wintertime saw the lowest. Siddhewadi pH was lower  
due to less human activity and less human habitat 
(Fig. 1). In Morna Tank, the pH was recorded higher 
than Siddhewadi Tank, which was maximum in 
summer and minimum in winter season.

Fig 1: Indicating pH Fig 2: Indicating Electrical Conductivity

Electrical Conductivity
Electrical Conductivity is crucial factor for assessing 
or monitoring quality of water and reflects the waters 
ability to transmit electric current varies based on 
how many ions are dissolve within it.13 The Electrical 
conductivity value serves as a measure of the overall  
nutrient concentration in a body of water. When 
using specific conductivity as a reference, readings 
exceeding 200 μS/cm indicate greater nutrient 
enrichment levels. In the present study, EC was 
recorded in Siddhewadi tank, which is between 
625μS/cm and Morna Tank, 100μS/cm to 200μS/cm 

(Fig. 2). The capacity of a solution to carry an electrical  
current is determined by the movement of ions and is 
influenced by the type and quantity of ionic species 
present in that solution. This characteristic is known 
as electrical conductivity. It serves as a valuable 
method to evaluate the purity of water.14

Total Dissolved Solids (TDS)
The Total Dissolved Solids signify the level of 
salinity in water.27 Its a very essential parameter for 
establishing the standards for water quality. Total 
Dissolved Solids (TDS) shows an impact on water 
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quality. Water that has a higher Total Dissolved Solids  
(TDS) content often has an unpleasant taste. TDS 
values fluctuate between 305 and 311 in Siddhewadi 
Tank, and 136 to 138 mg / L recorded in Morna tank 
(Fig. 3). The maximum value was recorded in the 

monsoon season due to rainfall, and the minimum 
value was recorded in the summer season of both 
tanks. The World Health Organisation (W.H.O.) 
recommends TDS level 500 mg/lit.15

Fig 3: Indicating Total Dissolved Solids Fig 4: Indicating Total Hardness

Total Hardness
Total hardness is the key chemical property that 
reflects the waters ability to interact with detergents.16 
Total hardness in Siddhewadi tank ranges from 110 
to 200, while in Morna tank it varies between 200 
and 250mg/lit (Fig. 4). The highest values were 
recorded in the summer season in Siddhewadi tank, 
but in Morna tank, the maximum total hardness was 

recorded in winter, with the minimum values for both 
tanks observed during the monsoon. 

Calcium
In Morna Tank, the maximum calcium level ranges 
from 39.3 mg/L during the monsoon season. In 
Siddhewadi Tank, the recorded minimum calcium 
level is 36 mg/L (Fig. 5). 

Fig 5: Indicating Calcium Fig 6: Indicating Magnesium
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Magnesium
The maximum concentration of magnesium recorded 
in Morna Tank during the summer season was 39,  
while the minimum concentration observed in 
Siddhewadi Tank was 33 mg/l, (Fig. 6) recorded 
in either October or November is part of the winter 
season. A substantial concentration of magnesium 
can affect the quality of water.

Iron
In the summer, iron levels were elevated in both 
tanks compared to other times of the year. The 

Siddhewadi tank had an iron concentration of 
0.07 mg/L, while the Morna tank showed a slightly 
higher level at 0.0825 mg/L(Fig.7). This seasonal 
rise is primarily attributed to evaporation, reduced 
water levels, and interactions with sediments. The 
consistently higher readings in Morna may indicate 
more human activity or differences in the geology 
of the catchment area. These variations underscore 
the importance of ongoing monitoring to evaluate 
seasonal shifts in water quality.

Fig 7: Indicating Iron Fig 8: Indicating Fluoride

Fluoride
The fluoride concentration in both Siddhewadi 
and Morna tanks shows seasonal variation, but 
Morna Tank consistently has higher values. In 
Siddhewadi Tank, fluoride levels are 0.35 mg/L in 
monsoon, 0.275 mg/lit in summer, and 0.0675 mg/
lit in winter, showing a sharp decrease during winter. 
In comparison, Morna Tank records 0.635 mg/lit in 
monsoon, 0.625, and 0.55 mg/l and 0.55 mg/l in 
winter (Fig. 8.), with relatively stable values across 
seasons. Overall, Morna Tank contains more fluoride 
than Siddhewadi Tank in all seasons.

Turbidity
Turbidity refers to the level of cloudiness in water. 
Fresh water bodies accumulate slits, sand, clay, 
chemical sediments, bacteria, pathogens and 
decomposing organic matter leading to an evaluated 
turbidity level of water.17 In this study, the turbidity 
values observed for Siddhewadi Tank were low and 
stable, measuring 1.4 during the monsoon, 1.5 in 

summer, and 1.6 in winter. These values indicate 
clear water conditions with minimal suspended 
particles. In contrast, Morna Tank displayed 
significantly higher turbidity, with values of 11.125 in 
the monsoon, 9.05 in summer, and 12.4375 NTU in 
winter. Turbidity levels ranged from 1.2 to 14.5 NTU 
(Fig. 9), with higher values observed in winter due to 
the resuspension of bottom sediments. This supports 
the conclusion that Siddhewadi Tank exhibits better 
water clarity compared to Morna Tank.

Dissolved Oxygen
As a key regulator of an organism's metabolic 
processes, dissolved oxygen controls the metabolism 
of the entire living population and serves as a gauge 
of the water's tropic status.18 Dissolved oxygen is 
crucial in regulating the metabolic processes of 
organisms, thereby influencing the metabolism 
of the entire living community. It is also utilized 
measure of the trophic condition of water.36 In 
Siddhewadi, the tank remained relatively stable 



1281HAROON & RAMCHANDRA, Curr. World Environ., Vol. 20(3) 1276-1285 (2025)

throughout the seasons, measuring 6.1 mg/L mg/L 
in the monsoon, 6.2 mg/l in summer, again 6.1 mg/l 
in winter. These levels indicate healthy oxygenation 
that supports aquatic life. In contrast, the Morna tank 
showed more variation, with DO levels recording 
6.52 mg /l in the monsoon, dropping 5.125 mg/l in 
summer, or rising slightly to 5.7mg/l in winter. This 

fluctuation, particularly the decline during summer, 
may be attributed to higher temperatures and the 
decomposition of organic matter. This comparison 
emphasises that Siddhewadi Tank maintains better 
oxygen stability, while Morna Tank shows greater 
susceptibility to seasonal changes (Fig.10).

Fig 9: Indicating Turbidity Fig 10: Indicating Dissolved Oxygen

Temperature
Temperature plays an essential function in managing 
physicochemical or biological properties of water, 
particularly in freshwater ecosystems.39 The 
temperature of surface water perform a vital role in 
shaping both biochemical processes within aquatic  
ecosystems.  Aquat ic  organisms such as 
macroinvertebrates, fish, and other aquatic life 
depend on particular temperature ranges for their 

optimal well-being. Temperature influences the 
oxygen levels in the water, the rate of photosynthesis 
in aquatic plants, and the metabolic functions 
of aquatic species. In this study, we measured 
temperatures using a thermometer. The water 
temperatures varied between 26.0°C and 32.0°C in 
both tanks (Fig. 11). The temperature data recorded 
can be found in Table No. 1 and Figure No. 11.

Fig 11: Indicating Temperature
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Discussion
Seasonal fluctuations significantly influence 
physicochemical water quality parameters, a pattern 
consistently highlighted in the literature. For instance, 
Chambal River (Rajasthan, India), the researcher 
studied from 2010 to 2022. The study showed that 
Electrical conductivity was higher in summer, while 
Turbidity was maximum during the rainy season. A 
similar trend was observed in both tanks.

The levels of pH fluctuated with the changing seasons.19  
pH remains alkaline during the study period in Morna 
Lake, while neutral in Siddhewadi Lake. A similar 
trend of pH was observed during study period.20 Total 
hardness of water is primarily attributed the presence 
of magnesium and calcium.21 pH increasing in the 
summer season, Pimparkar.22 pH in Morna Tank 
remained consistently alkaline across seasons, 
whereas Siddhewadi Tank showed values closer to 
neutral. This difference suggests stronger buffering 
and bicarbonate/carbonate influence in Morna, 
while Siddhewadi reflects more dilute and neutral 
conditions. Similar alkaline trends in Indian lentic 
ecosystems were reported by Tirupati.23

 
Total dissolved solid and Electrical Conductivity were 
observed to be greater in Siddhewadi than in Morna. 
The increased levels of EC and TDS in Siddhewadi 
are likely due to ongoing ionic contributions from 
the local geology and human activities, including 

agricultural runoff. In contrast, the lower values in 
Morna suggest a more effective dilution process. 
Similar results were recorded by Vibhute.24 Electrical 
Conductivity (EC) is not directly related to health 
issues for humans or aquatic life; rather, it serves as 
a marker for other potential water quality concerns. 
Elevated EC levels indicate a significant presence 
of ionic substances in the water.25 Electrical 
Conductivity Comparable studies indicate variations 
in higher, lower, and mid-levels during the dry season 
acceptable range.26

 
Total dissolved solids decreased and increased due to 
human anthropogenic activities. Similar results were 
recorded.27,28 Total hardness increased in summer 
seasons due to higher temperatures.29,30 Calcium 
level is high in the summer and winter seasons.31 In 
the current research, iron concentrations exhibited 
seasonal fluctuations, with elevated levels observed 
in the summer, linked to evaporation, and reduced 
amounts noted during the monsoon as a result  
of rainfall dilution. Comparable seasonal patterns 
have been documented.32 Fluoride levels also showed  
variations throughout the seasons, with higher 
concentrations in the summer attributed to evaporation  
and lower levels during the rainy season due to 
dilution, as noted.33 Turbidity indicates how cloudy  
water is and is quantified in units of Nephelometric 
Turbidity Units. Organic bodies of water can gather 
materials such as chemicals, clay, silt, sand, residues,  

Table 1: Indicating Average values of physicochemical parameters of Siddhewadi and Morna 
Tank during Monsoon, summer, and winter seasons during August 2022 –July 2023.

Parameters		  Siddhewadi Tank		  Morna Tank

	 Monsoon	 Summer	 Winter	 Monsoon	 Summer	 Winter

Reaction pH	 7.5	 7.4	 7.3	 8.4	 8.12	 8.4
Electrical Conductivity 	 621.25	 622.5	 620.81	 180.75	 216.84	 200.25
Total Dissolved Solids 	 311.75	 301.7	 305.7	 138.31	 137.81	 136.06
Total Hardness (TH)	 110.5	 150.4	 125.5	 150.5	 199.5	 247.5
Calcium (Ca)	 37.11	 36.21	 37.05	 39.375	 39.18	 38.81
Magnesium (Mg)	 35.18	 34.92	 33.5	 38.18	 39	 38.1
Iron (Fe)	 0.01	 0.02	 0.07	 0.011	 0.0285	 0.0825
Fluoride (F)	 0.35	 0.27	 0.067	 0.63	 0.62	 0.55
Turbidity	 1.4	 1.5	 1.6	 11.125	 9.05	 12.43
Dissolved Oxygen (DO)	 6.1	 6.2	 6.1	 6.52	 5.125	 5.7
Temperature	 27.6	 33.3	 28.7	 28.52	 32.1	 28.65
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bacteria, pathogens, and decomposing organic 
matter, leading to higher turbidity levels.34,35 In this 
study period, Morna Lake, dissolved oxygen levels 
were highest during the monsoon, lowest during  
the summer, which reflects seasonal variations 
likely influenced by temperature and microbial 
decomposition of organic matter. Same results 
recorded. During summer, the lowest dissolved oxygen  
(DO) levels may result from higher water temperatures, 
which reduce oxygen solubility. Additionally, DO 
content decreases as microorganisms consume 
more oxygen while decomposing organic matter.36,37 
The present study observed that the pattern of its 
seasonal fluctuation is similar.38 During the summer 
season, from both the Morna and Siddhewadi tanks, 
high temperatures were recorded, similar to those 
recorded by Reddy.39

  
Conclusion
The current research indicates that, based on 
the seasonal examination of physicochemical 
parameters, Siddhewadi tank has a comparatively 
safer water quality than Morna tank. Key parameters 
such as fluoride, turbidity, and total hardness in 
Siddhewadi remain within acceptable limits across all 
seasons, suggesting lower pollution levels and better 
ecological balance. In contrast, Morna tank shows 
elevated levels of fluoride and turbidity, especially  
during the monsoon and summer seasons, which 
may pose risks to both aquatic life and human uses. 
These findings suggest that Siddhewadi tank water 
is more suitable for domestic and aquatic purposes, 
while Morna tank needs proper treatment and regular 
monitoring to ensure safe use and environmental 
sustainability. Therefore, this study emphasises 
the urgent need for remedial measures to protect 
and conserve the Morna tank to prevent further 
deterioration.
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