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Abstract: In the present study, various (physico-chemical) factors were assessed over a period of two years (from February 2002 to January 2004) to note

the chemistry and quality of tank water in Bhalki town of Bidar. Physico-chemical factors like pH, dissolved oxygen, magnesium, chlorine, nitrite, sulphates

and chemical oxygen demand were found with maximum concentration during summer season. Similarly, during monsoon season free carbon dioxide,

alkalinity, hardness, calcium, phosphate, silicon, total solids and biological oxygen demand; and in winter season organic matter were recorded. The

concentrations viz., pH, hardness and nitrite were more compared to the potable water standard of WHO. The correlation matrix and dendrogram of

physico-chemical factors have been computed and analysed. The positive co-relation coefficient observed between pH and magnesium, dissolved oxygen

and hardness, free carbondioxide and calcium, alkalinity and nitrite, alkalinity and phosphate, alkalinity and biological oxygen demand, hardness and calcium,

hardness and magnesium, magnesium and chlorine, nitrate and phosphate, nitrite and biological oxygen demand, phosphate and organic matter; and silicon

and chemical oxygen demand. The dendrogram confirms chlorine, pH, hardness, silicon, total solids and sulphates are the key factors of the change in the

chemistry of water body.
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Introduction

Water pollution is the biggest menace of urbanisation,

industrialisation and modern agricultural practices. It leads to alteration

in physical, chemical and biochemical properties of water bodies as

well as that of the environment. It directly or indirectly affects the life

processes of flora and fauna of the water body, surrounded by

chemical toxicants (Kumari et al., 2006; Indira and Sivaji, 2006;

Krishnan et al., 2007). Study of pollution in water bodies of Karnataka

state have been carried out by Bharati and Hosmani (1975), Hosmani

and Bharati (1987), Hegde (1988), Vijay Kumar and Paul (1990),

Angadi et al. (1999), Nagarathna and Hosmani (2002),

Raghavendra and Hosmani (2002) and Sachidanadamurthy and

Yajurvedi (2004). However, no such works were reported from the

Bhalki town and Bidar district except the report of Angadi et al.

(2005). Therefore, the present work is an attempt to study the impact

of influx of domestic sewage on chemistry and quality of water in

Bhalki tank. The main objectives of this study are to assess seasonal

changes in chemistry, quality and potability of water during February

2002 to January 2004. Water samples were collected periodically

from tank over two years and analysed. The data of samples were

statistically analysed, result and  inferences are presented in this

article.

Materials and Methods

Study area: Bhalki is one of the towns in Bidar district, is located in

the northeastern region of the Karnataka state and lies at 18o 03’

north latitude and 77o 12’ east longitude, located 590 m above mean

sea level. The selected water tank is situated at the north-western

side of the city and covers an area of 3.18 square kilometers. The

maximum water storage area and shoreline of the tank is covered

with Ipomea fistula Mart.  The water level is ranged from 1.2 m in

summer to 4.35 m during monsoon season. The tank has three

inlets; Railway bridge canal (carries runoff during rainy season from

the surrounding fields), Birude and Dhanagargalli sewage canals

(city canals supplying the pollutants to the water body). The water

tank is the main source for the potable water. Further, tank water is

used for the agriculture, fisheries and other domestic activities viz.

bathing of cattle, washing of clothes, disposing of anthropogenic

wastes and cleaning of vehicles. All these undesirable activities are

changing the chemistry of water and making it unfit for drinking,

irrigation and domestic activities.

Sampling and analysis: The surface water samples from two

stations were collected once in a month using wide mouthed clean

Iodine treated poly vinyl chloride container. All collections were made

between 8.30 to 10.00 am for the period from February 2002 to

January 2004.  The collected water samples were analysed by

following standard methods out lined by Trivedy and Goel (1986),

Aneja (1996), Gupta (2001) and APHA (2005), to estimate various

factors such as, temperature, pH, dissolved oxygen, free

carbondioxide (CO
2
), alkalinity, hardness, calcium (Ca), magnesium

(Mg), chlorine (Cl), salinity, nitrate, phosphate, silicon, sulphates

(SO
4
), total solids, organic matter, biological oxygen demand (BOD)

and chemical oxygen demand (COD).

Statistical analysis: The data collected were subjected to

Pearson’s correlation matrix to study the significant level at 0.05 and

0.01 (2 tailed) to note the positive and negative correlation among

the physico-chemical factors. Similarly, Hierarchical cluster analysis
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was applied to construct a dendrogram of percentage of similarity in
physico-chemical factors to identify relative homogenous clusters of
factors and to measure the distance or similarity in relation to aquatic
condition. The SPSS ver. 10.5 statistical program was used for all
statistical analysis throughout this research.

Results and Discussion

The quantitative analysis of various physico-chemical factors
of Bhalki tank is presented in Table 1. Atmospheric and water
temperature varied with the variation of seasons as lowest in winter
and highest in summer. Similar findings were also recorded by Shastri
and Pendse (2001) and Eshwaralal and Angadi (2002). The lowest

pH value was found during the winter season due to heavy rainfall

and dilution effect, similar observation was also made by Agarkar

and Garode (2001). The highest pH was recorded in all the seasons

this is in agreement with the work of Mali and Gajaria (2004). Less

amount of dissolved oxygen was recorded during the monsoon

and the highest in the of summer season due to increased

photosynthetic activity in the water body. Simon (2002) had also

recorded the similar finding in Lang reach hole, Australia. The

complete absence of free CO
2 
was recorded in all the seasons

due to luxuriant growth of algae and the maximum in monsoon

due to heavy rain and increase in number of overgrazing

Table - 1: Physico-chemical factors of Bhalki tank (February 2002 to January 2004)

Summer Monsoon Winter Summer Monsoon Winter

Parameters (Feb. 02 to (June 02 to (Oct. 02 to (Feb.03 to (June 03 to (Oct. 03 to

May 02) Sep. 02) Jan.03) May 03) Sep. 03) Jan. 04)

Atmospheric temp. (0C) 26.5-35 24-28.8 23.8-28 29-38.5 26.5-27 25-31.8

(30.3) (26.5) (26) (34) (26.9) (29.1)

Water temperature (0C) 27-26.5 21-28.8 20.8-26.3 24-29.3 25.3-26.3 20.3-28

(25) (25.5) (23) (26.4) (25.5) (24.3)

pH 7.7-7.9 7.2-7.9 7.1-7.9 7.8-8 7.2-7.8 7.3-7.5

(7.8) (7.5) (7.4) (7.9) (7.4) (7.4)

Dissolved oxygen 7.9-12.3 4.9-10.8 5.9-12 8.9-9.7 7.7-10.1 7.9-11.5

(9.9) (8.8) (9.5) (9.3) (8.9) (9.8)

Carbondioxide 7.7-11 6.6-20.9 00-6.6 00-00 00-21.7 12.7-18.7

(9.5) (10.7) (3.9) (00) (14) (15.5)

Alkalinity 128-155 110-215 113-140 118-150 115-130 178-130

(143) (148) (122) (130) (123) (121)

Hardness 122-162 89-131 107-128 120-149 109-193 145-170

(143) (114) (119) (132) (136) (156)

Calcium 24-31 18-30 21-29 18-31 31-51 38-45

(28) (25) (26) (23) (37) (42)

Magnesium 15-21 11-15 9-16 15-21 8-16 10-17

(18) (13) (13) (18) (11) (13)

Chlorine 19-41 29-49 38-47 47-72 27-43 24-35

(28) (38) (42) (60) (35) (32)

Salinity 35-73 53-89 69-85 85-130 49-77 42-77

(51) (69) (76) (109) (67) (57)

Nitrite 0.012-0.084 0.005-0.377 0.003-0.022 0.036-0.448 0.012-0.202 0.029-0.066

(0.042) (0.126) (0.009) (0.196) (0.07) (0.043)

Phosphate 0.003-0.092 0.045-0.288 0.006-0.031 0.012-0.069 0.023-0.057 0.013-0.021

(0.035) (0.118) (0.019) (0.044) (0.044) (0.018)

Silicon 7.1-17.9 4.4-25.7 8.3-20.5 6.8-11.6 7.9-10.8 3.3-13.3

(12.5) (14.8) (13.3) (9.6) (8.8) (10.2)

Sulphate 2.2-12.5 2.9-6.7 3.6-7 6.7-11.7 2.9-10.8 3.3-10.5

(5.2) (4.5) (5.6) (8.3) (5.8) (6.8)

Total solids 13-161 27-109 73-94 53-88 70-205 60-93

(88) (74) (80) (72) (122) (71)

Organic matter 0.32-1.68 0.63-2.65 0.66-1.39 0.24-2.13 2-3.02 0.29-10.5

(0.81) (1.46) (1.09) (1.42) (2.38) (0.56)

BOD 1.22-6.28 2.43-7.29 1.02-5.47 1.42-4.66 1.83-3.04 0.64-4.87

(3.80) (4.31) (2.79) (3.34) (2.49) (2.24)

COD 6.6-12.8 00-8.8 5.4-12.2 6.4-11.4 6.4-9.6 00-9.6

(9.2) (4.6) (9.3) (9.1) (8) (4.8)

All the values are expressed in mgl-1 except pH, atmospheric temperature and water temperature

The values in bracket are mean values of months of two sites of a season (n = 8)
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Fig. 1: The dendrogram of percentage similarity in physico-chemical factors in Bhalki tank Bhalki

micro-organisms. Similar observation was also made by Shastri and

Pendse (2001) in Dahikuta reservoir, Nasik.

The lowest alkalinity was observed during winter and the

highest in monsoon due to decomposition of organic matter in the

water body. The minimum hardness was found during the monsoon

due to utilization of carbonates as a source of carbon by phytoplankton.

Swarnalatha and Rao (1998) have also recorded similar observation

in Banjara lake, Hyderabad. The maximum hardness was in the

monsoon due to run off carried from the surrounding areas. The

lowest content of calcium was during the winter due to luxuriant growth

of phytoplankton in the water body. The highest content was in the

monsoon due to carry of Ca along with run off. Similarly Das (2002)

has also recorded an increase of Ca in reservoirs of Andra Paradesh.

The lowest Mg concentration was noticed during monsoon   and the

highest was in the summer. It was due to evaporation by high

atmospheric temperature. The lowest and highest content of Cl and

salinity were noticed during the summer. Similarly the highest

concentration of Cl has been also observed by Raghavendra and

Hosmani (2002), Das (2002) and salinity by Govindasamy et. al.

(2000).

The least concentration of nitrite was found during winter

due to increase of primary productivity of phytoplankton and utilization

of nitrite as nutrient. The highest concentration of nitrite was recorded

in the summer season. The lowest concentration of phosphate was

assessed during the summer due to uptake of phosphate by algal

bloom. The minimum concentration of silicon was found during winter.

The highest content was during the monsoon due to death and

decomposition of diatom. Similarly Govindasamy et al. (2000) have

also recorded similar finding in their study. Both lowest and highest

concentrations of sulphates were recorded during the summer months.

Similar findings are also observed in the work of Agarkar and Garode

(2000).

The lowest total solids content was estimated during the

summer due to utilization of minerals for luxuriant growth of

phytoplankton. The maximum concentration was recorded during

the monsoon due to addition of solids by runoff. Similar

observations were also found by Sachidanandamurthy and

Yajurvedi (2004). The minimum content of organic matter was

recorded in the summer and the maximum during the winter.

The minimum BOD was noticed during the winter due to

decrease in temperature which leads to decrease in microbial

activity and algal bloom. Similar observation has also been made

by Raghavendra and Hosmani (2002) and Sachidanandamurthy

and Yajurvedi (2004). The highest BOD was recorded during

the monsoon due to eutrophication in the water body. The total

absence of COD was observed during monsoon and winter

and the highest was in the summer season.
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Journal of Environmental Biology  �May, 2008 �

O
n
lin
e
 C
o
p
y

O
n
lin
e
 C
o
p
y

O
n
lin
e
 C
o
p
y

O
n
lin
e
 C
o
p
y

The statistical analysis of Pearson’s correlation coefficient is

presented in Table 2. The study of correlation coefficient between

various physico-chemical factors indicated that water temperature

varied with the variation of atmospheric temperature. Increase of

temperature caused the high evaporation in the water body and

leads to increase in concentrations of Mg and salinity. The rise of

carbonate and bicarbonate concentrations increased the level of pH

with an increase of temperature.  Increase of Cl concentration was

due to high evaporation in the water body (Raghavendra and

Hosmani, 2002). The reaction between free CO
2 
and water molecule

gives carbonate and bicarbonate and are also dependent on other

elements. Such process might use Mg content to produce MgCO
3

and enhance pH (Shastri and Pendse, 2001) and decrease CO
2

content (Naresh and Nama, 1991; Mukhopadhyay, 1996). Alkalinity

enhances the decomposition of organic matter, which inturn increases

concentrations of nitrite, phosphate and BOD. The abundant Ca and

Mg are responsible for an increase of hardness (Prasad and Manjula,

1980; Das, 2002) and a negative relation of pH with the former is

also evident.  Mg, Cl and salinity were fluctuated together in the

studied water body (Kumar, 1994). Significant positive correlation

coefficients between phosphate and nitrate (Katiyar and Belsare,

1997) and also with organic matter were found.  The BOD with nitrite

(Rao et al., 1993) and silicon with COD have shown very close

positive relationship with one another. Ca and silicon have shown

negative relation with nitrite and alkalinity respectively and similar

relation was also found between COD and CO
2
 in the water body

during the study period.

The dendrogram of percentage similarity of physico-chemical

factors is presented in Fig. 1. The study of similarity of physico-

chemical factors from 75 to 95% is carried out to note close relation

in fluctuation of factors as cluster. The Cl, salinity, water temperature,

pH, alkalinity, hardness, dissolved oxygen, Mg have shown highest

similarity and considered as dominant factors of the water body.

Factors at 92% similarity cluster viz. hardness with calcium as a

dependent factors and Cl as an independent factor, at 88% similarity

cluster by silicon with COD as dependent factors, at 84% similarity

cluster by silicon with pH as dependent factors, at 80% similarity

cluster by hardness with total solids as dependent factors and sulphate

and BOD as independent factors and at 76% similarity cluster by

total solids with organic matter as dependent factors in the water

body.  The factors like Cl, pH, hardness, silicon, total solids and

sulphate are inter linked factors with one cluster to the other are

considered as key factors to bring any changes in the water body.

The concentrations of pH, hardness, Ca, Cl, salinity,

nitrate, phosphate, total solids and organic matter were increased

during consecutive year compared to first year of the study period.

This is an indication of increase in pollution load by influx of domestic

sewage in the water body.  The study reveals that concentrations of

pH, hardness and nitrite were more compared to the standard of

drinking water quality of WHO and directly affect on the quality of life.

It also indicates that the oligotrophic water body is slowly changing

as mesotrophic and in future may change as eutrophic. There is an

urgent need to control the discharge of domestic sewage and other

domestic activities to restore the potability and also having high aqua-

cultural potentials in the water body for the benefit of mankind of

Bhalki town.
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