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Abstract 

This paper deals with the physical and 
chemical characteristics of the water of a fish 
pond near Roorkee. The present study was 
carried out from the month of January 08 to 
December 08 (1 year). The physico-chemical 
parameters such temperature, turbidity, pH, 
conductivity, dissolve oxygen, COD, BOD, 
free CO2, total solids, TDS, TSS, total 
hardness, Ca hardness, Mg hardness, 
alkalinity, acidity, and chlorides were 
analysed during the course of study. The 
minimum and maximum range of physico - 
chemical properties were as, temperature 
18.15 - 32.47 °C in January and July 
respectively, turbidity 62.25 - 236.25 JTU in 
January and August respectively, conductivity 
582.75 µmho/cm in February and 1164.25 
µmho/cm in July, total solids were 327 mg/l 
in February and 792 mg/l in July, total 
dissolved solids were 290.75 - 581.5 mg/l in 
February and July, total suspended solids 
were 31.75 mg/l in January and 242.25 mg/l in 

 

 

 

 

 

 

August , pH 7.78 – 8.43 in July and March 
respectively, dissolve oxygen was 5.9 mg/l in 
August and 7.02 mg/l in February,  BOD was 
4.27 mg/l in October and 4.82 in March, COD 
8.5 – 9.9 mg/l in November and April 
respectively, free CO2 was 2.38 – 3.38 mg/l in 
September and March, Acidity was ranged 
between 7.75 – 8.72 mg/l in September and 
March respectively, alkalinity 229 – 311 mg/l 
in August and December respectively, 
hardness 193 mg/l in February and maximum 
386 mg/l in July, calcium 25.32mg/l in 
February and 50.26 mg/l in July, magnesium 
31.51 in February and 63.26 mg/l in July, and 
chloride was minimum 31.3 mg/l in January 
and maximum 42.27 mg/l in August. 

 Keywords:  Physical Parameters⏐ Chemical 
parameters ⏐ Pond water quality  
 

Introduction 

Much of the current concern with regards to 
environmental quality is focused on water 
because of its importance in maintaining the 
human health and health of the ecosystem. 
The ever-growing demands for water 
resources coupled with the rate at which much 
of the earth’s fresh waters are being adversely 
affected by human activities, demonstrates a 
developing crisis in the not-too-distant future 
if environmental water resources are not 
appropriately managed (Peter et al. 1997). It 
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is therefore obligatory to have most relevant 
information for arriving at conclusive rational 
decisions that will ensure sustainable 
development of all these resources. Accurate 
and reliable information on the water resource 
system can therefore be a vital aid to strategic 
management of the resources (Gupta and 
Deshpande, 2004).  Physicochemical factors 
are very important in estimating the 
constituents of water and concentration of 
pollutant or contaminant. Water quality 
generally means the component of water 
which must be present for optimum growth of 
aquatic organisms. The determinant of good 
growth in water body includes dissolved 
oxygen, hardness, turbidity, alkalinity, 
nutrients, temperature, etc. Conversely, other 
parameters like biological oxygen demand, 
and chemical oxygen demand indicate 
pollution level of a given water body. 
Accurate assessment depends on the results 
generated by specific monitoring activities 
which define the physical, chemical and 
biological condition of the resource (Khanna 
et al. 2007). Ponds, Lakes and Reservoirs, as 
integral components of our planet’s life 
support systems, are essential for the 
maintenance of human life. These exists a 
strong interdependence between human 
population and aquatic ecosystems. The 
monitoring of the pond water is an essential 
step to mark the trend pattern of pollutants 
and their effect on living systems in today’s 
developing life. 

Materials and Methods 

Pond is situated 5 Km. away from Roorkee in 
village Paniyala. The area of the pond of 75 
Bhiga.The source of water in pond is rain 
water. Pond is situated at height of 268 meter 
from the mean sea level (longitude 77 degree 
53 minute East and latitude 29 degree 51 

minute North). The depth of pond is 2.8 meter 
and minimum 0.6 meter, mean depth is 1.7 
meter and surface area of the pond is 2,92,500 
square meter , catchments area is 2,92,400 
square meter. Analysis of water samples were 
done according to standard methods as 
prescribed in APHA (2005), Trivedi and Goel 
(1986), and Khanna and Bhutiani (2008). 
Monthly samples were collected from pond 
from different location sites. The samples 
collection was completed during morning 
hours between 7:00 A.M. To 09:30 A.M. 
Physico-chemical parameters such as 
temperature, dissolved oxygen, electrical 
conductivity and pH value were measured 
directly in the field. Temperature (by using 
precise mercury thermometer), hydrogen ion 
concentration (by using pH-meter), electrical 
conductivity (by using EC-meter), turbidity 
level (by using turbidity-meter), dissolved 
oxygen (titrimetric methods), biological and 
chemical oxygen demand (titrimetric 
methods),carbonate and bicarbonate were 
determined directly by titration with standard 
0.02 N HSO using phenolphthalein and 
methyl orange as indicators. The total 
chloride was measured by titration of 50 ml of 
sample against silver nitrate (0.0141 N) 
solution using potassium chromate as 
indicator. 

Results and Discussion 

The physico-chemical parameters are 
important determinant of the quality of water. 
Temperature is one of the most important 
among the external factors which has a 
profound influence, and direct and or indirect 
effect on biota of an ecosystem. The average 
water temperature was maximum (32.47 °C ± 
2.43) in July and minimum (18.15°C ± 1.02) 
in January. Garg et al. (2010) reported the 
water temperature increased during warmer 
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months and decreased during colder months. 
Islam (2007) observed the same fluctuation 
pattern in temperature in a Pond of Rajshahi 
University, Bangladesh. Turbidity is a very 
general term that describes the “cloudiness” 
or “muddiness” of water. Turbidity is caused 
by wide variety of suspended matter, which 
range in size from colloidal to coarse 
dispersion depending upon the degree of 
turbulence and also ranges from pure 
inorganic substances to those that are highly 
organic in nature. The average values of 
turbidity ranged between 62.25 JTU ± 6.57 
minimum to 236.25 JTU ± 18.69 maximum in 
the month of January and August 
respectively. Conductivity of Paniyala pond 
fluctuate from 582.75 µmho/cm ± 31.76 
minimum to  1164.25 µmho/cm ± 40.37 
maximum in February and July respectively. 
ARLE (2002) reported that mineral 
concentrations and dilution affects the value 
of conductivity. It also support to present 
findings as high values of conductivity was 
registered in summer months during this 
period the concentrations of most of the 
micronutrients were at the highest level. Total 
solids refer to suspended and dissolved matter 
in water. They are very useful parameters 
describing the chemical constituents of the 
water and can be considered as a general of 
edaphic relations that contribute to 
productivity within the water body. The 
maximum values of total solids were 
observed 792 mg/l ± 28.57 in July, and 
minimum 327mg/l ± 24.92 in February. The 
concentration is high during the monsoon, 
which may be due to addition of solids from 
the runoff water. Marker (1977) has made the 
same observation.  The average value ranges 
of total dissolved solids were 290.75mg/l ± 
12.91 to 581.5 mg/l± 37.83 minimum in 
February and maximum in July month. Total 
suspended solids were found maximum 

242.25 mg/l± 21.87 in August and minimum 
31.75 mg/l± 9.76 in January. 

 pH is defined as the intensity of the acidic or 
basic character of a solution at a given 
temperature. The pH was found fluctuate 
between (8.43 ± 0.18) maximum, and (7.78 ± 
0.23) minimum. The maximum value was 
found in the month of March and minimum 
value in the month of July. This is in 
accordance with earlier reports by Wetzel 
(1975) who reported that the value of pH 
ranges from 8 to 9 units in Indian waters. The 
fluctuation of pH lies in slightly alkaline 
range as the similar results were observed by 
Khanna and Bhutiani (2003). Oxygen content 
of water is one of the important factors, and it 
is very necessary for all living organisms 
(WHO, 2006). Dissolved oxygen 
concentration more than 5.00 mg/l favours 
good growth of flora and fauna (Das, 2000). 
During the present investigation the amount 
of dissolved oxygen ranged between 
minimum5.9 mg/l ± 0.10 to 7.02mg/l ± 
0.31maximum in August and February 
respectively. The minimum values were 
observed during rainy months and maximum 
values were noticed in February in the pond. 
This present result was in conformity with 
Kumar & Singh (2000). BOD is the measure 
of the extent of pollution in the water body. In 
the present study biological oxygen demand 
observed maximum 4.82mg/l ± 0.23 in March 
and minimum 4.27 mg/l± 0.40 in October. 
The COD of water increases with increasing 
concentration of organic matter (Boyd, 1981). 
Chemical oxygen demand was found 
maximum 9.9mg/l ± 0.87 in April and 
minimum 8.5mg/l ± 0.45 in November. 
However, the increase in COD during hot 
period is mainly attributed to the increase in 
the air and water temperatures, facilitating the 
decomposition and oxidation of organic 
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matter. The similar conclusion was supported 
by Abdo, M.H. (2005). Free carbon dioxide 
refers to carbon dioxide gas dissolved in 
water. The average value of Free CO2 was 
ranged 2.38 mg/l± 0.76 to 3.38mg/l ± 0.91 
minimum in September and maximum in 
March. Acidity was record maximum 8.72 
mg/l± 0.93 in March, and minimum 7.75mg/l 
± 0.93 in September. Total Alkalinity of water 
is a measure of acid present in it and of the 
cations balanced against them. The highest 
average concentration was recorded 311mg/l 
± 9.75 in December, and minimum 229 mg/l± 
8.67 in the month of August. The low 
alkalinity during the monsoon may be due to 
dilution. Jain et al. (1996) also reported 
similar findings in their study. The total 
hardness value in the pond which is the sum 
of calcium and magnesium hardness 
concentrations was found to be significantly 
higher in the wet season max (386 mg/l ± 
19.29) in July and minimum in winter (193 
mg/l ± 15.45) in February. This is similar to 
the findings of Bhatnagar and Singh (2010). 
Calcium maximum 50.26mg/l ± 4.93 in July, 
minimum 25.32mg/l ± 2.03 in February and 
magnesium maximum 63.26mg/l ± 4.37 in 
July, minimum 31.51mg/l ± 2.01 in February. 
Desia (1982) reported similar trend in 
magnesium in Kankari lake. Chloride occurs 
naturally in water as man and other animals 
excrete chloride together with nitrogenous 
compounds. The water body gets chloride in 
it when it flows through the area when salt is 
deposited.  The chloride ranged between 
(42.27mg/l± 4.93 to 31.3mg/l ± 3.57) 
minimum in January and maximum in August 
with higher concentration in summer season 
and lower concentration in winter season. 
Lendhe and Yeragi (2004) and Garg et al., 
(2006) have held similar view regarding 
seasonal variation of chloride in water. 

The correlation coefficients between the 
physico-chemical parameters are presented in 
table-3. The analysis shows the high degree 
positive correlation between temperature and 
conductivity, temperature and TDS, 
temperature and Total Hardness, temperature 
and calcium, temperature and magnesium, 
temperature and chlorides, turbidity and TS, 
turbidity and TSS, turbidity and calcium, 
conductivity and TS, conductivity and TDS, 
conductivity and Total Hardness, conductivity 
and calcium, conductivity and magnesium, TS 
and TDS, TS and TSS, TS and Total 
Hardness, TS and calcium, TS and 
magnesium, TDS and Total Hardness, TDS 
and calcium, TDS and magnesium, TSS and 
Total Hardness, TSS and Acidity, COD and 
chlorides, Free CO2 and Acidity, Acidity and 
magnesium, Total Hardness and calcium, 
Total Hardness and magnesium, calcium and 
magnesium, calcium and chlorides, 
magnesium and chlorides. 

The analysis show the high degree negative 
correlation between temperature and DO, 
Turbidity and DO, Conductivity and pH, TS 
and Alkalinity, TDS and pH, TSS and 
Alkalinity, pH and Total Hardness, pH and 
magnesium, DO and calcium, BOD and 
chloride, COD and Alkalinity, Free CO2 and 
calcium, Acidity and Alkalinity, Alkalinity 
and calcium, Alkalinity and chlorides. This 
study of fish pond indicated that positive 
correlation dominated significantly. 
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Table 1:   Average value of Physical parameters of 
the Pond water (2008) 

Table 2:   Average value of Chemical parameters of 
the Pond water (2008) 

Fig.-1. Showing monthly fluctuation in temperature 

(°C) of fish pond 
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Fig.-2. Showing monthly fluctuation in turbidity 

(JTU) and conductivity (µmho/cm) of fish pond 

Fig.-3. Showing monthly fluctuation in Total solids, 

T.D.S. and T.S.S. (mg/l) of fish pond 

Fig.-4. Showing monthly fluctuation in pH of fish 

pond

Fig.-5. Showing monthly fluctuation in DO, BOD and 

COD (mg/l) of fish pond 

 



 

[ISSN 0975 - 6272]              Khanna et al. 

 

Volume I Number 2 2010 [52-60] 

58
Physico-chemical characteristics of a fish pond near Roorkee 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.-6. Showing monthly fluctuation in Free CO2 and 

Acidity (mg/l) of fish pond 

Fig.-8. Showing monthly fluctuation in Total 

hardness, calcium and magnesium (mg/l) of fish pond 

Fig.-7. Showing monthly fluctuation in Alkalinity 

(mg/l) of fish pond 

Fig.-9. Showing monthly fluctuation in chlorides 

(mg/l) of fish pond 
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