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  Abstract 

 

Water, the elixir of life, is source of energy that governs the evolution and functioning of this vast universe. Water is important 
component of all living being. It also performs unique and indispensible activities in earth ecosystems, biosphere and 
biogeochemical cycles. Pond are small dug-out bodies of water, rain fed and characterized by shallow, standing, quiet water 
with plenty of vegetation. The monthly variations in the physico-chemical parameter of Sajvay pond in Barwani district, 
Madhya Pradesh was studied from July 2010 to June 2011. The parameters that were determined included temperature, 
transparency, pH, alkalinity, dissolved oxygen (DO), chloride, phosphate, sulphate and nitrate.  
In present investigation air temperature (21°C to 42°C), water temperature (18°C to 37°C), transparency (10 cm to 35 cm), 
pH (6.4 to 8.6), alkalinity (100mg/lit to 171 mg/lit), DO (7.9 mg/lit to 10.8 mg/lit), chloride (10.2 mg/lit to 14 mg/lit), 
phosphate (0.5 mg/lit to 1.85 mg/lit), sulphate (34 mg/lit to 70 mg/lit) and nitrate (0.6 mg/lit to 10.2mg/lit). The 
atmospheric temperature was found to be higher than the water temperature and as expected, the maximum water 
temperature was recorded during the summer seasons and minimum during winter seasons. Maximum transparency was 
recorded during summer seasons and minimum during raining seasons, while maximum pH, Chloride, Phosphate and Sulphate in 
summer seasons, while Do showed maximum level in winter seasons. Alkalinity and nitrate showed maximum during the raining 
seasons and minimum during the summer and winter seasons. The result indicated that physico-chemical parameters of the 
water were within the permissible limits and can be used for household works, domestic, irrigation and pisiculture. Statistical 
analysis carried out through correlation method. 
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INTRODUCTION 
 

Water is the most common substance on earth covering 
seven-tenths of the world surface and that is why earth 
is also called the blue planet. More than 97% occurs in 
the form of seawater, whose salinity makes it useless, 
while freshwater makes up only 2.6%. Fresh water has 
always been of vital importance to man as his early 
habituations were within easy reach of rivers, tanks, 
dams, ponds and lakes. Water is the home of the fish 
and its quality is one of the most over looked aspect of 
pond management until it affects fish production. Water 
quality means the component of water which must be 
optimum growth of aquatic organisms (Ehiagbonare 
and Ogundiran, 2010). Ponds have been used since 
time immemorial as a traditional source of water supply 
in India. Water quality is made up of Physical, chemical 
and biological factors which influence the use of water 
for fish culture purpose. These factors include 
temperature, transparency, pH, alkalinity, DO, chloride, 
phosphate, sulphate and nitrate. Productivity depends 
on the physico-chemical characteristics of the water 
body (Huct, 1986). The parameters are very influncce 
each other any govern the distribution and abundance 
of flora and fauna (Shinde et al. 2011).   
 

There were no such studies from this region and 
therefore a study of some physico-chemical parameters  
 
 
 
 

was undertaken in Sajvay pond from Barwani district to 
check the pond water quality. 
 

Study area 
 

Sajvay is situated in the rural surrounding of Barwani 
district (22°0’55’’ NL and 75°3’41’’ EL) MP in India. It 
covers are area of 75km. The total rainfall is 80% 
between June to September months. There are many 
water bodies present in Barwani district. In present 
investigation Sajvay pond selected for this study.  
 

MATERIALS AND METHODS 
 

Water sample were collected from 1 liter plastic bottles 
and brought in laboratory for analysis. The selected 
parameter including air and water temperature, 
transparency, alkalinity, dissolved oxygen (DO), pH, 
alkalinity, chloride, phosphate, sulphate and nitrate 
were analyzed. Standard method of APHA (1998) & 
Trivedi and Goel (1984), Chattopadhyay (1998) used 
for studied. The samples were collected every month for 
the period of one year i.e. 2010 to 2011.  
 

RESULTS AND DICUSSION 
 

Monthly values of physico-chemical parameters are 
presented in Table-1 and Correlation coefficients 
among physico-chemical parameters are shown in Table 
-2 
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Air and water temperature 
 

The air temperature of pond ranged between 21°C to 
42°C respectively (Fig.1) and water temperature 
fluctuated between 18°C to 37°C (Fig.2). Water 
temperature was high due to low water level, high air 
temperature and clean atmosphere. It was observed 
that maximum value of temperature was recorded May 
and minimum during January. The temperature is one of 
the most important factors in aquatic environment (Singh 
and Mathur, 2005). Mahima and Pandey (2007) 
observed that water temperature maximum 30.8 °C in 
A pond and minimum 18.4°C in B pond. Medudhula et 
al. (2012) recorded that water temperature ranged 
between 24°C to 28.5°C in different seasons of Manair 
reservoir of Karimnagar district, Andhra Pradesh. 
Temperature showed positive correlation with 
transparency, pH, chloride, phosphate, sulphate, nitrate 
and negative correlation with dissolved oxygen, 
alkalinity. 
 

Transparency 
 

In present study water transparency values ranged 
between 10 cm to 35 cm (Fig.3). The maximum 
transparency observed summer seasons and minimum 
transparency rainy season. Harney et al. (2013) 
reported that transparency values 18.6 cm to 34 cm in 
Pindavani pond of central India. Transparency showed 
positive correlation with temperature, pH, dissolved 
oxygen, chloride, phosphate sulphate and negative 
correlation with alkalinity, nitrate 
 

PH 
 

During present investigation water pH were found 6.4 
to 8.6 (Fig.4). It is indicating alkalinity nature through 
the study period. Natural waters generally have been 
found to range from pH 5.5 to 8.6 because of the 
presence of bicarbonates and carbonates of alkaline 
earth metals. The Banerjee (1967) reported neutral to 
slight alkaline pH range to be most favorable to fish 
ponds. pH value is very important for plankton growth 
(Chisty,2002). According Umavathi et al. (2007) pH 
ranged 5 to 8.5 is the best for plankton growth. pH 
showed positive correlation with temperature, 
transparency, DO, chloride, phosphate, sulphate and 
negative correlation with alkalinity, nitrate.  
 

Alkalinity 
 

In present study alkalinity value ranged between 100 
mg/lit. to 171 mg/lit (Fig.5). Alkalinity maximum values 
were recorded in the month of August and minimum 
value May month. Sunkad and Patil (2004) recorded 
the fluctuations in total alkalinity values in the range of 
127mg/lit to 139mg/lit in Masoli reservoir, 
Maharastra. Alkalinity showed positive correlation with 
DO, nitrate and negative correlation with temperature, 
transparency, pH, Chloride, phosphate, sulphate. 
 
 

DO 
 

During present study period chloride values ranged 
between 7.9 mg/lit to 10.8 mg/lit (Fig.6). The maximum 
values were recorded in month of January ad minimum 
value June month. Medhudhula et al. (2012) observed 
dissolved oxygen value in the range between 5.6 mg/lit 
to 8.395 mg/lit of Manair reservoir, Andhra Pradesh. 
DO showed positive correlation transparency, pH, 
alkalinity, chloride and negative correlation 
temperature, phosphate, sulphate, nitrate. 
 

Chloride 
 

Chloride found high during study ranged between 
10.2mg/lit to 14 mg/lit (Fig.7). The maximum values 
were recorded in month of May and minimum value 
August month. Chandra et al. (2010) observed value of 
chloride ranged between 8mg/lit to 58 mg/lit. Kedar et 
al. (2007) during their study on Yedshi Lake reported 
maximum chloride concentration of 77.02 + 0.17mg/lit 
in summer seasons and minimum 29.89 +0.20mg/lit 
during the monsoon. Chloride showed positive 
correlation with temperature, transparency, pH, DO, 
phosphate, sulphate and negative correlation with 
alkalinity, nitrate. 
 

Phosphate 
 

During present investigation phosphate is recorded 
between 0.5mg/lit to 1.85mg/lit (Fig.8). The maximum 
values were recorded in month of May and minimum 
value January month. Mahajan and Kanhere (1995) 
recorded to phosphate range between 0.1mg/lit to 
2.2mg/lit in a fresh water pond at Barwani, Madhya 
Pradesh. Harney et al. (2013) recorded phosphate 
ranged between 0.045mg/lit to 0.8mg/lit in Kanhala 
pond. Phosphate showed positive correlation with 
temperature, transparency, pH, chloride, sulphate, 
nitrate and negative correlation with alkalinity DO. 
 

Sulphate 
 

In present investigation sulphate is recorded between 
34mg/lit to 70mg/lit (Fig.9). The maximum values were 
recorded in month of May and minimum value January 
month. These observations are supported by the study 
of Ahmed and Krishnamurthy (1990), Kedar et al. 
(2007). Higher sulphate concentration during the 
summer because high temperature and consequent 
evaporation. Sulphate showed positive correlation 
temperature transparency, pH, Chloride, Phosphate, 
nitrate and negative correlation with alkalinity, DO.  
 

Nitrate 
 

According to the study, rich content of nitrate were 
observed 0.6mg/lit to 10.2mg/lit (Fig.10). Higher 
nitrate concentration observed during the summer 
because high evaporation while minimum in winter 
season because no evaporation. Sumitra et al. (2007) 
noted nitrate content to be maximum (5.094mg/lit) in 
summer 2005-06 and minimum (0.9967) in winter 
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2004-05. Nitrate showed positive correlation with 
temperature, alkalinity, phosphate, sulphate and 
negative correlation with transparency, pH, DO, 
chloride. 
 

CONCLUSION 
 

This study provides an informative data and helps to 
understand fish production in Sajvay pond. The major 
water quality factors that is important in freshwater 
aquaculture systems. Water quality determines not only 
how well fish will grow in an aquaculture operation, but 
whether or not they survive. Fish influence water quality 
through processes like nitrogen metabolism and 
respiration. Knowledge of testing procedures and 
interpretation of results are important to fish farmer. 
Some water quality factors are likely to be involves 
with fish losses such as dissolved oxygen, temperature 
and ammonia. 
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