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The present study was carried out Seasonal variation of physico chemical parameters from Willington 
Lake (Latitude: 11° 20' 10" N; Longitude: 79° 32’ 40" E), Tittagudi taluk, Cuddalore district of Tamil 
Nadu, India. The sampling was carried out 
2016. The Mean (± SD) value of the Physico chemical parameters viz. Atmospheric Temperature, 
Water Temperature, Turbidity, Total Dissolved Solid, Electrical Conductivity, pH and Salinity was 
observed. The maximum
in Monsoon season. The Dissolved Oxygen, Total Alkalinity, Calcium, Nitrate, Nitrite, Phosphate and 
Silicate were also observed. The maximum value was recorded during Monsoon season and 
minimum was investigated in summer season. It was concluded that the seasonal variation of physico 
chemical parameters to be governed by rainfall and the quality of water generally refers to the 
component of water present at the optimum level of for su
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INTRODUCTION 
 

The quality of water may be described according to their 
physico chemical characteristics. Freshwater ecosystems are 
one of the most common and stable habitats of biosphere and 
have their own physical, chemical and biological 
characteristics which are molded by local conditions and 
physiographic feature (Goel, 1997). It is considered to be the 
elixir of life and is consumed in the greatest quantity 
throughout the world and play in socio-economic development 
of human population (Park, 1997). Water quality is
a wide range of natural and human influences. The most 
important of the natural influences are geological, hydrological 
and climatic, since these affect the quantity and quality of 
water available. Ponds, reservoirs are very large natural or 
artificial lakes that provide habitat and food for many species 
of fish and wildlife (Dinar et al., 1995). The productivity of 
freshwater community that determines the fish growth is 
regulated by the dynamics of its physico chemical parameters 
along with its biotic environment (Agarwala, 1996). The 
physico-chemical parameters and nutrient status of water body 
play an important role in governing the production of plankton 
which is the natural food of many species of fishes, especially 
zooplankton constitute important food source of many 
omnivorous and carnivorous fishes and also support the 
necessary amount of protein for the rapid growth of larval 
carps (Rahman and Hussain, 2008).  
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ABSTRACT 

The present study was carried out Seasonal variation of physico chemical parameters from Willington 
Lake (Latitude: 11° 20' 10" N; Longitude: 79° 32’ 40" E), Tittagudi taluk, Cuddalore district of Tamil 
Nadu, India. The sampling was carried out for a period of one year 
2016. The Mean (± SD) value of the Physico chemical parameters viz. Atmospheric Temperature, 
Water Temperature, Turbidity, Total Dissolved Solid, Electrical Conductivity, pH and Salinity was 
observed. The maximum value was observed during summer season and the minimum was observed 
in Monsoon season. The Dissolved Oxygen, Total Alkalinity, Calcium, Nitrate, Nitrite, Phosphate and 
Silicate were also observed. The maximum value was recorded during Monsoon season and 
minimum was investigated in summer season. It was concluded that the seasonal variation of physico 
chemical parameters to be governed by rainfall and the quality of water generally refers to the 
component of water present at the optimum level of for suitable growth of plants and animals. 
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The quality of water may be described according to their 
physico chemical characteristics. Freshwater ecosystems are 
one of the most common and stable habitats of biosphere and 
have their own physical, chemical and biological 

ed by local conditions and 
physiographic feature (Goel, 1997). It is considered to be the 
elixir of life and is consumed in the greatest quantity 

economic development 
of human population (Park, 1997). Water quality is affected by 
a wide range of natural and human influences. The most 
important of the natural influences are geological, hydrological 
and climatic, since these affect the quantity and quality of 
water available. Ponds, reservoirs are very large natural or 
rtificial lakes that provide habitat and food for many species 
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This factors which influence the biological productivity of the 
water body is very essential (
respond quickly to aquatic environmental changes (water 
quality, such as pH, Colour, Odour and Taste, etc.) for their 
short life cycle and are therefore used as indicators of overall 
health or condition of their habitats (Thorpe and Covich, 
1991). They are constructed for domestic use where large 
natural lakes are sparse and unsuitable for human exploitation, 
enhancement of fisheries and improvement of water transport. 
Freshwater ecosystems have been used for the investigation of 
factors controlling the abundance and distribution of aquatic 
organisms (Esenowo and Ugwu
physicochemical parameters may positively or negatively 
affect the biota of water bodies in a number of ways such as 
their survival and growth rate and these may eventually result 
in disappearance of some species of organisms or 
reproduction (Edward and Ugwunba, 2010). The light 
penetration, temperature, water current and salinity affect the 
distribution of plankton and other organism (Mir 
Planktonic communities are influenced by the prevailing 
physico-chemical parameters and these determine their 
abundance, occurrence and seasonal variations (Rothhaupt, 
2000). The quality of water is getting vastly deteriorated due to 
unscientific waste disposal, improper water management and 
carelessness towards the environment
of portable water affecting the human health. Recent reviews 
indicate that land degradation, forest loss, biodiversity and 
habitat degradation, scarcity and pollution of freshwater are 
increasing hence this limnological study is 
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The present study was carried out Seasonal variation of physico chemical parameters from Willington 
Lake (Latitude: 11° 20' 10" N; Longitude: 79° 32’ 40" E), Tittagudi taluk, Cuddalore district of Tamil 

d of one year from January 2016 to December 
2016. The Mean (± SD) value of the Physico chemical parameters viz. Atmospheric Temperature, 
Water Temperature, Turbidity, Total Dissolved Solid, Electrical Conductivity, pH and Salinity was 

value was observed during summer season and the minimum was observed 
in Monsoon season. The Dissolved Oxygen, Total Alkalinity, Calcium, Nitrate, Nitrite, Phosphate and 
Silicate were also observed. The maximum value was recorded during Monsoon season and the 
minimum was investigated in summer season. It was concluded that the seasonal variation of physico 
chemical parameters to be governed by rainfall and the quality of water generally refers to the 
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This factors which influence the biological productivity of the 
water body is very essential (Nazir and Deka, 2016). They 
respond quickly to aquatic environmental changes (water 

y, such as pH, Colour, Odour and Taste, etc.) for their 
short life cycle and are therefore used as indicators of overall 
health or condition of their habitats (Thorpe and Covich, 
1991). They are constructed for domestic use where large 

arse and unsuitable for human exploitation, 
enhancement of fisheries and improvement of water transport. 
Freshwater ecosystems have been used for the investigation of 
factors controlling the abundance and distribution of aquatic 
organisms (Esenowo and Ugwunba, 2010). Changes in the 
physicochemical parameters may positively or negatively 
affect the biota of water bodies in a number of ways such as 
their survival and growth rate and these may eventually result 
in disappearance of some species of organisms or its 
reproduction (Edward and Ugwunba, 2010). The light 
penetration, temperature, water current and salinity affect the 
distribution of plankton and other organism (Mir et al., 2007). 
Planktonic communities are influenced by the prevailing 

parameters and these determine their 
abundance, occurrence and seasonal variations (Rothhaupt, 
2000). The quality of water is getting vastly deteriorated due to 
unscientific waste disposal, improper water management and 
carelessness towards the environment; this has led to scarcity 
of portable water affecting the human health. Recent reviews 
indicate that land degradation, forest loss, biodiversity and 
habitat degradation, scarcity and pollution of freshwater are 
increasing hence this limnological study is important. 
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Seasonal variations of physico chemical parameters from willington lake, cuddalore 



In India, many of the lakes and reservoirs have been studied in 
physico chemical parameters. In Tamil Nadu limited works 
from various place were carried out by Senthil Kumar and 
Sivakumar (2008); Amsha Devi et al. (2013); Dhanalakshmi et 
al. (2013); Manickam et al. (2015); Rajesh et al. (2015), 
Mohamed Sihabudeen et al. (2016) and Tamizhazhagan & 
Pugazhendy (2016a). But, there is meager reference for the 
seasonal variations of physico-chemical parameters with 
respective Willington Lake, Cuddalore district, Tamil Nadu. 
Hence, in the present study an attempt was made to find out 
the seasonal variations   to influence of physico-chemical 
parameters.  
 

MATERIALS AND METHODS  
 
Surface water samples were collected from Willington Lake 
(Reservoir), Keezhachcheruvai (Latitude: 11° 20' 10" N; 
Longitude: 79° 32’ 40" E), Tittagudi taluk, Cuddalore district 
of Tamil Nadu, India. The water samples were collected from 
January 2016 to December 2016, at the time of morning hours 
6.30 am to 8.30 am in monthly intervals to estimate the 
physico chemical parameters and Nutrients. Temperature was 
recorded on the spot with the help of digital thermometer; the 
remaining parameters were analyzed with the help standard 
methodology (APHA, 2005). 
 

RESULTS  
 
Seasonally variations of physico chemical parameters viz. 
Atmospheric Temperature, Water Temperature, Turbidity, 
Total Dissolved Solid (TDS), Electrical Conductivity (EC), 
pH, Salinity, Dissolved Oxygen (DO), Total Alkalinity, 
Calcium (Ca), Nitrate (NO3), Nitrite (NO2), Phosphate (PO4) 
and Silicate (SiO3) of water was reported from the period of 
January 2016 to December 2016. In general, few variations 
were noted in the physico chemical parameters during the 
study period.  
 

 
 

Fig. 1. Seasonal Variations of Atmospheric Temperature 
 

 
 

Fig. 2. Seasonal Variations of Water Temperature 

The seasonal variations of Atmospheric Temperature (25oC to 
34oC; mean 29oC ± 2.531), Water Temperature (23oC to 32oC; 
mean 27.25 oC ± 2.965), Turbidity (1.5 to 2.5; mean 2.062 ± 
0.309), Total Dissolved Solid (TDS) (435 mg/l to 569 mg/l; 
mean 496.5± 48.520),  Electrical Conductivity (EC) (643 to 
735; mean 681.33 ± 28.211), pH (7.2 to 8.5; mean 7.8 ± 0.478) 
and  Salinity (1.1 to 3.5psu; mean 2.13 ± 1.002) was observed 
during ht study period. The maximum was observed during 
summer season and the minimum was observed during 
Monsoon season (Fig 1 – 7).  
 

 
 

Fig. 3. Seasonal Variations of Turbidity of Water 
 

 
 

Fig. 4. Seasonal Variations of Total Dissolved Solid (TDS) 
 

 
 

Fig. 5. Seasonal Variations of Electrical Conductivity (EC) 
 

 
 

Fig. 6. Seasonal Variations of pH 
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The Dissolved Oxygen (3.1 to 4.44mg/l; mean 3.745 ± 0.463), 
Total Alkalinity (119 to 170 mg/l; mean 142.66 ± 16.216), 
Calcium (32 to 49 mg/l; mean 41.25 ± 5.674), Nitrate (0.98 to 
1.8 mg/l; mean 1.346 ± 0263), Nitrite (0.11 to 0.31 mg/l; mean  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.212 ± 0.068), Phosphate (0.14 to 0.32 mg/l; mean 0.225 ± 
0.059) and Silicate (1.49 to 1.85 mg/l; mean 1.653 ± 0.124) 
was also observed. The maximum was recorded during 
Monsoon season and the minimum was investigated during 
summer season (Fig 8 – 14). 

 
 

Fig. 7. Seasonal Variations of Salinity 
 

 
 

Fig. 8. Seasonal Variations of Dissolved Oxygen 
 

 
 

Fig. 9. Seasonal Variations of Total Alkalinity 
 

 
 

Fig. 10. Seasonal Variations of Calcium 
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Fig. 11. Seasonal Variations of Nitrate 
 

 
 

Fig. 12. Seasonal Variations of Nitrite 
 

 
 

Fig. 13. Seasonal Variations of Phosphate 
 

 
 

Fig. 14. Seasonal Variations of Silicate 
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DISCUSSION 
 
Temperature is one of the most important external factors 
which have a profound influence and direct and or indirect 
effect on biota of an ecosystem. The high temperature was 
noticed in the present study during summer season which 
could be related to increased concentration of dissolved solids 
at high temperature and due to entry of huge amount of 
suspended, colloidal matter, silt and clay in to the water body 
suggested by Rajagopal et al. (2010). The observed variation 
in water temperature in present investigation may be due to the 
clear sky besides high air temperature, to the difference in 
sampling time and effect of season. Similar observation has 
been reviewed by Jayaraman et al. (2003); Tiwari, (2004) and 
Manickam et al. (2015).  Dhanalakshmi et al. (2013) was 
suggested that maximum temperature present in summer 
season is associated with decreased solubility of gases in the 
lake. Kumar and Kakrani (2000) were all so obtained that the 
rise in temperature of water elevates the metabolic activity of 
organisms. It also influences the growth and distribution of 
plankton (Amsha Devi et al., 2013). Lower temperature was 
observed during monsoon which may be due to cloudy sky and 
heavy rainfall brought down the temperature to the minimum. 
Similar observation has been reported by Senthilkumar and 
Sivakumar (2008). All metabolic and physiological activity 
and life processes such as feeding, reproduction, movements 
and distribution of aquatic organism are greatly influenced by 
water temperature Welch (1952). It depends on the climate, 
sun light and depth and does not undergo drastic changes 
during the year in lacustrine environments (Gupta and Gupta, 
2006). Water temperature influences plankton production of 
ecosystem (Gupta and Sharma, 1993). 
 
Salinity acts as major ecological factor controlling the plankton 
population of freshwater as well as brackish water species, 
which appeared or disappeared depending upon the salinity 
condition. The range of salinity during the present study was 
maximum in summer season could be attributed to the low 
amount of rainfall, higher evaporation, to variation in 
temperature and other environment factors and minimum in 
monsoon season due to heavy rainfall similar findings has been 
reported by Senguptha and Dalwani (2008). Similar 
observation have been reported by Dhanalakshmi et al. (2013) 
pH is the one of the most important factors that serve as an 
index of the pollution. Aquatic organisms are affected by pH 
because most of their metabolic activities are pH dependent 
(Wang et al., 2002). The earlier studies investigated by Ranjan 
(2007) and Manickam (2012). Lendhe and Yeragi, (2004) was 
suggested that the pH of the water body showed alkaline in 
nature 7.4 to 8.5. This range is good for growth of aquatic 
organisms. Jhingran (1991) was reported that pH ranges 
between 6.0 and 8.5 indicates medium productivity, more than 
8.5 highly productive and less than 6.0 low productive nature 
of water body. In present study, pH range was slightly alkaline 
nature. The earlier reports were supports of our investigation. 
The Dissolved oxygen content of natural water varies with 
temperature, salinity, turbulence, the photosynthetic activity of 
algae and higher plants and the atmospheric pressure. High 
Dissolved oxygen was observed in monsoon season due to 
input of detergents found to be mainly due to higher turbidity 
and low transparency values (Rajagopal et al., 2010).  
Vetriselvi et al. (2011) were reported that the highest DO 
might be due to accumulation of the anthropogenic activity of 
cloths washing which hampered the quality of water.  
Periyanayagi (2015) was reported that highest values of DO 

due to frequent turbulence caused by Paddled boats which 
resulted in proper mixing of water. Lowest value of DO in the 
summer season was observed due to affected by the 
photosynthesis activity and aeration rate (Gautam et al., 1993). 
Mustafa and Ahmad (1985) obtained the partial of O2 
dissolved in water depends upon the partial pressure of gas in 
the air close to water, rate of photosynthesis and oxygen 
holding capacity of water. Iqbal et al. (2003) was all so 
reported could be attributed to the reduction of the collection 
zone to isolated pools and thus decrease in water level.  
 
Variations in the amount of DO occur over a day. This is due 
to photosynthetic and respiratory processes of algae and higher 
plants. In the present study, the recorded high DO content is 
sufficient to maintain aquatic life forms. High DO content is an 
indication of healthy system in a water body (Fakruzzaman 
and Zaman, 1996).  The present findings are supported by 
Manickam et al. (2012 and 2015). Electrical Conductivity (EC) 
is a good indicator of the overall water quality (Abbassi, 1996). 
EC value of is a good measure of the relative difference in 
water quality between different aquifers (Dee, 1989). EC of 
water is a numerical expression of the ability of water sample 
to carry an electric current. It depends of the nature and 
concentration of ionized substances (or) electrolytes dissolved 
in water (Rani and Sivakumar, 2012). The lowest in monsoon 
as dilution of water during the rains causes a decrease in 
electrical conductivity revealed that changes in conductivity 
were clearly associated with the addition of pollutant in the 
system (Tiwari et al., 2004). Highest electrical conductivity 
might be due to high temperature at less solubility and high 
degradation of organic substances. According to Gaikward et 
al. (2008) the dilution of solid substances in turn reduces the 
EC value, alkalinity and zooplankton production. The 
conductivity values were above the permissible limits as per 
WHO. Conductivity levels below 50 μmhos/cm are regarded 
as low; those between 50-600 μmhos/cm are medium while 
those above 600 μmhos/cm are high conductivity (Singh and 
Gupta, 2014). Similar result found that the conductivity of 
open pond could be regarded as intermediate by Needham and 
Needham (1972). In our result was observed of EC above 600 
μmhos/cm. A sudden rise in conductivity in water indicates 
addition of some pollutants suggested by Trivedy and Goel 
(1984) and Kadam (1990).  
 
The total dissolved solids (TDS) in water were minimum in 
monsoon and maximum in summer. The recorded highest 
average value for total dissolved solids might be due to 
accumulation of the anthropogenic waste which hampered the 
quality of water and decrease of TDS in transparence may be 
due to the increase in turbidity of water as a result of runoff 
carried in the reservoir. This agree with some scientists who 
reported that the pattern of change of transparency various 
inversely with that of turbidity and rainfall and that higher 
transparency leads to deeper light penetration and 
consequently a wider depth of photosynthesis activity of 
phytoplankton (Bhatt et al., 1999).  TDS indicates the total 
amount of inorganic chemicals dissolved in water samples. 
The TDS values were above the drinking water standards as 
Prescribed by WHO and BIS. The desirable and permissible 
value is 1500 – 2000 mg/l. (RMC. 1990) the present 
observation has found the TDS values are lower than that of 
permissible limit for drinking water.  The lakes showed very 
high amounts of TDS and alkalinity during summer season this 
can be attributed to human influences and disturbances 
suggested by Sharma et al. (2010). The total alkalinity was 
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ranged from 92.5 to 255 ppm. In the water body, the alkalinity 
is imparted by number of bases viz., carbonates, bicarbonates, 
hydroxides, phosphates, nitrates, silicates, borates etc., (Kumar 
and Kakrani, 2000). Baskaran et al. (1988) was observed a 
decreasing trend of total alkalinity from 115 ppm to 80 ppm. 
The minimum level of total alkalinity was recorded during 
summer season and the maximum level were recorded 
monsoon seasons during the study period. Total alkalinity of 
water is due the presence of mineral salt present in it. It was 
primarily cause by the carbonate and bicarbonate ions 
observed by (Unnai, 1984 and Baskar et al., 2013). The values 
of alkalinity were also high and hence indicated pollution in 
the lakes (Das et al., 2009). Calcium value was not with the 
desirable limit of BIS and WHO standard. The desirable and 
permissible value of calcium 75-.200 mg/l. The calcium and 
magnesium contributes to the hardness of water as their 
carbonate magnesium is always considerably lower than of 
calcium component excessive concentration of magnesium is 
undesirable in domestic water because of the problems of scale 
formation of pitting (APHA, 2000). The minimum level of 
calcium was recorded during monsoon months and maximum 
was recorded during post monsoon. The present study agrees 
earlier worker (Griffiths et al., 1991). 
 
The maximum nitrate (NO3) values were recorded during 
monsoon and minimum levels were recorded during summer 
seasons. The present study agrees earlier reported by (Kamat 
and Sima, 2005). The high amounts of nitrates and phosphates 
in the water bodies indicate higher levels of eutrophication in 
the lakes (Thakur et al., 2013). These nitrates and phosphates 
prove to be the key to excessive algal blooms in the water 
bodies, thus increasing the pollution levels. The maximum 
phosphate, content was recorded in monsoon and minimum 
level recorded during summer season in study area. Increase 
and decrease in the phosphate in the water bodies’ depend 
upon the adsorption and release of phosphorus by the pond 
bottom sediments (Abdol-Salar, 2001). Similar instance was 
early reported by Pazhanisamy, 2005). Maximum value may 
be due to the rain washing from the catchment through river 
discharges and flood water as well as seepage from paddy 
fields (Krishnamoorthi and Selvakumar (2012).  Earlier studies 
revealed such low levels of phosphate content in many of the 
Indian rivers (Devaraj et al., 1998). The algal blooms can be 
observed at values starting from 0.03 mg/l of phosphates in the 
water (Sheela et al., 2011). The greenish blue waters observed 
by the plain eye during sample collection also support the 
interpretation of excessive algal growth in these fresh water 
lakes. The phosphate content was an essential nutrient, play a 
vital role in biological activities of aquatic organisms. The 
Silicate content maximum was observed during Monsoon 
season and minimum was observed during summer season. 
The observed results are in agreement with the results recorded 
earlier reported by Venkatesharaju et al. (2010). 
 
Conclusion 
 
These lakes are very important for ecosystem. The present 
study has revealed that, the electrical conductivity of water 
fluctuated much above the limit required for the aquatic 
organisms whereas; the dissolved oxygen (DO) of Lake was 
high. From the above results and discussion it has been clear 
that, the lakes are not as much productive as expected in case 
of DO and conductivity. The commercial fish culture May 
exert bad effect on physico-chemical parameters of these water 
bodies. Still it has the time to conserve the water quality and is 

very much necessary to conduct more research on these lakes 
and to take proper steps to maintain the physico-chemical 
parameters of water at healthy state. As also urbanization 
increases around the world, many of these reservoirs are being 
created to hinder in controlling runoff. There is considerable 
need for additional quantitative data and a better understanding 
of these small impoundments so they may be managed more 
effectively. Based on the present study, it may be concluded 
that the physicochemical characters vary in each month 
according to the ecological influence.  
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