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Multivariant analysis of drinking water quality parameters of lake
Pichhola in Udaipur, India
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ABSTRACT : An attempt has been made to work out the physico-chemical characteristics of the Pichhola lake
water. In order to ascertain the drinking water quality, various parameters like air and water temperature, pH,
free CO,, dissolved oxygen, biochemical oxygen demand, chemical oxygen demand, conductivity, total dissolved
solids, hardness, total alkalinity, chloride, nitrate, phosphate and sulphate were studied. The results revealed that
the values of conductivity, COD, and sulphate were found to cross the standard limits in water samples. The
coefficient of correlation (r) among various physico-chemical parameters was also made.
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INTRODUCTION

Udaipur is truly famous for its beautiful lakes and
watercourses. The city is popularly known by the phrase of
the “City of Lakes”. Lake Pichhola is one of the most
beautiful and picturesgue lakes of Rajasthan, India. Located
in the heart of city, it is the oldest and one of the largest
freshwater lakes of Udaipur. In 1362, it was built by a nomad
named Pichhu during the ruling period of Maharana Lakha.
It is situated towards the west of Udaipur city between the
parallels 24°33°15" and 24°34’59" north latitudes and
73°39°32" and 73°41°08" east longitudes (Vikal and Tyagi,
2007). It is an important source of potable water supply for
the Udaipur City. Water quality is an index of health and
well being of a society. Pollution of water bodies is one of
the areas of major concern to environmentalists.
Industrialization, urbanization and modern agriculture
practices have direct impact on the water resources. These
factors influence the water resources quantitatively as well
as qualitatively. The city sewage and industrial effluent drains
into the lake and pollutes the water quality. Its water quality
has become a matter of concern due to continuous changing
environment and increasing social and industrial activity that
influence the physico-chemical properties of water directly
or indirectly. Because of these reasons an attempt has been
made to study the physico-chemical properties in order to
ascertain the potability of water of Lake Pichhola.

MATERIAL AND METHODS

At Lake Pichhola two sampling stations were selected,
namely Bansi Ghat (Sampling Site 1) and Magji Ka Mandir
(Sampling Site 11) for the present investigation.
Hydrobiological studies of both the sampling sites were

carried out for one year from Jan., 2006 to Dec., 2006. On
monthly basis water samples (1.5-2.0 lit.) were collected in
acid washed polythene bottles during morning hours
between 7.00 A.M. to 10.00A.M. at a depth of 30 cm with
precautions, so as to prevent any vertical disturbance. For
DO and BOD determination samples were collected in 300
ml capacity BOD glass bottles and DO was fixed at the
spot. Air and water temperatures were also noted down on
the spot. Water samples were brought to laboratory,
Department of Botany, M.L.S. University, Udaipur and
analyzed soon after on the same day and data recorded.
The water samples were analyzed for air and water
temperatures, pH, free carbon dioxide, dissolved oxygen
(DO), biochemical oxygen demand (BOD), chemical oxygen
demand (COD), conductivity, total dissolved solids (TDS),
hardness, total alkalinity, chloride, nitrate, phosphate, and
sulphates as per standard methods (Trivedi and Goel, 1986;
Manivasakam, 1996 and APHA, 1998).

RESULTS AND DISCUSSION

Both air and water temperatures are important which
determines the distribution of different life forms. Both air
and water temperature were found to be maximum in the
month of May, 06 (30.55°C) at sampling site | and in June,
06 (30.5°C) at sampling site Il. In our study it has been
found that air and water temperatures go more or less parallel
proving the fact that the atmospheric temperature governs
water temperature. Welch (1952), Naik and Purohit (1996),
Mishra and Patel (2001), Yadav (2003) and other workers
have supported above trends. The temperature is one of
the vital factors which control the occurrence and abundance
of phytoplankton in lentic ecosystem (Nazneen, 1980 and
Veerendra et al., 2006).
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It is known fact that pH plays a mgjor role in most of
the chemical and biological reactions. The pH of drinking
waters should be in the range of 6.5-8.5. pH of lake water
was noted to be alkaline throughout the year with maximum
values in the month of April, 06, i.e, 8.72 and 8.78 at
sampling site | & Il , respectively. Similarly, alkaline water
was observed by Vijayvergiya (1988), Majumdar et al. (2006)
and Sinha and Saxena (2007). Increase of pH has also been
recorded during the summer months might be due to
decrease in water level or either due to increased amounts
of carbonates and or increased photosynthetic activities of
producers (Abubacker et al., 1996). Statistical analysis
suggests that it bears negative correlation with free CO,
and nitrate and positive with air and water temperature at
both the sampling sites (Table 2 &3). Similar trend was also
observed by Vika and Tyagi (2007).

Free CO, content in water samples was negligible in
majority of the months, might be due to pollution and
photosynthetic activities of algae (Sreenivasan, 1971).
Likewise, no record of free CO, in most of the months was
observed by Nandkar and Mararthe (1983) and
Shankhadarwar (2002), which support our results. Highest
free CO, values were recorded in the month of Dec., 06 at
both the sites.

DO is one of the most important parameters. Its
concentration in a water body gives much direct and indirect
information, e.g., bacterial activity, photosynthesis, availability
of nutrients, stratification, etc. DO was recorded to be
minimum in the month of June, 06 (3.88 & 5.0 mg/l at S.S.I
and |1, respectively). Maximum DO was in Feb.,06 at S.S.
(7.55 mg/l) and Aug.,06 at S.S.Il (7.55 mg/l). With the
progress of summer, dissolved oxygen decreased due to
increase in temperature and also due to increased microbial
activity (Moss, 1972; Morrissette and Mavinic, 1978; Sangu
and Sharma, 1987 and Kataria et al., 1996). Martin (1970)
considered a water body with BOD,, of 8 ppm as moderately
polluted. A perusal of data in table 2 shows that the values
of COD were very high during the study period at both the
sampling sites and exceeded the limits of 10 mg/l set by
WHO as international standards of drinking water. Organic
matter and anthropogenic activities were the main factors
responsible for high COD (Jayaraman et al., 2003 and
Udhayakumar et al., 2006). TDS shows strong positive
correlation with electrical conductivity. These results coincide
with the work of Shah et al. (2006). The permissible value
of conductivity for drinking water is 300 uS/cm (USPHS)
(Sreenivas et al., 2006). From what has been observed from
this investigation, it is evident that the values were far from
the standards. The results of present study illustrate an
inverse relationship between free CO, and carbonate

akalinity, i.e., in the presence of free CO, carbonate or
phenol phthalein alkainity will be absent and vice-versa. Total
alkalinity shows strong positive correlation with hardness
at S.S.| (Table 2) and with chloride at S.S.11 (Table 3).

The main source of chlorides in the waters is the
discharge of domestic sewage, therefore, its concentration
serves as an indicator of pollution by sewage. Nitrate enters
in an aquatic body from various sources like erosion of
natural body or soil, as well as, artificialy fertilized soil and
through rainfall and sewage (Kapoor and Bamniya, 2001).
Nitrate and phosphate have been found to be high in the
month of Sep., 06 at both the sites. Singh et al. (2009) have
concluded that Sagar Lake (India) has attained the higher-
eutrophic state due to high nitrogen and phosphorus
contents in the lake water. Sulphate ion concentration was
observed to be very high in Lake Pichhola. Sulphate with
sodium interferes with the normal functioning of the intestine.

Physico-chemical parameters can bring changes in
limnological qualities and thus alter biotic composition (Vikal
and Tyagi, 2006) while others interfere directly with the biotic
community of water body. The most serious aspect of
eutrophication of Lake Pichhola is water bloom formation
by Microcystis aeruginosa during summer and rainy months.
Microcystis aeruginosa is one of the best known indicators
of sewage pollution of lakes.

The Pichhola Lake is one of the main drinking water
supply reservoir for the township of Udaipur. The main
cause of water pollution is development of human
settlements near water bodies, creating nuisance which is
the most neglected aspect of water quality problem. The
high phosphate and nitrate contents and presence of bloom
of Microcystis aeruginosa in the waters of this lake have
made it completely unfit for drinking. Further, it is also an
undisputed fact that the sewage and garbage from the human
habitation on its banks openly flow into it, and that from
the Five Star Lake Palace Hotel is also being stealthily
dumped into it. Deterioration of water quality leads to
reduction in its aesthetic value, potability and taste, as well
as odour production resulting in death of fauna. The
situation is beyond redemption, in spite of so many
statements made by politicians, administrators and even
academicians about the steps being taken for its amelioration.
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