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Abstract: Monthly changes in water quality parameters (physicochemical) of a rain fed lake (Bilikere) in Mysore city, were
investigated for two calendar years (2002 and 2003) to assess the suitability of this lake for pisciculture. Although there were monthly
fluctuations in water temperature, total suspended solids (TSS), dissolved oxygen (DO), nitrite and ammonia, they were within the
desirable limits. On the other hand, total alkalinity and hydrogen sulphide throughout the study period and pH for a major part, were
higher than the desirable limits. Other parameters viz; turbidity, biological oxygen demand (BOD), phosphate, and nitrate in a few
months were higher than the desirable limits for waters used for fish culture. The high levels of these factors are due to the entry of
agricultural run off and occasional flow of sewage into the lake. In addition dense algal growth was noticed at times of the year which
is caused by surge in nutrients level whenever there was a rainfall. Since, the lake has a great aquacultural potential, it is suggested
that control of nutrient load that enters the lake occasionally, might help the lake to continue its mesotrophic status.
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Introduction

Contamination of water bodies might lead to a
change in their trophic status and render them unsuitable for
aquaculture. Several Physicochemical or biological factors
could act as stressors and adversely affect fish growth and
reproduction (lwama et al., 2000). Hence, regular monitoring of
physicochemical and biological water quality parameters is
essential to determine status of lakes with reference to fish
culture. Banerjea (1967) reported water quality and soil
condition of several fishponds in relation to fish production in
India. Several lakes and tanks that are situated in and around
Mysore city are being extensively used for fish culture. Studies
(Hosmani, 1987; Naganandini and Hosmani, 1998) correlating
seasonal variation in plankton density with physicochemical
properties of water of these lakes did not focus on suitability of
these water bodies for fish culture. Further, studies on
comparison of pattern of monthly variation in physicochemical
parameters for two consecutive calendar years might reveal
whether changes are seasonal fluctuations or due to other
factors. Present study aims at investigating monthly variations if
any, in physicochemical water quality parameters, and if so,
whether or not they are within desirable limits.

Materials and Methods

Physicochemical characteristics of water of Bilikere
lake were studied at monthly intervals (January to December)
in the years 2002 and 2003 by choosing three different
sampling spots (S1 - near the outlet for agricultural use, Sz -
central region of the lake and Ss - region where agricultural
runoff is likely to enter) representing different regions of the
lake. Samples were collected separately from each spot in two
liter polythene jerry cans. Temperature and pH were measured
on spot at the time of sample collection using portable kit. For

determination of dissolved oxygen, water was fixed in the field
and brought to the laboratory in an icebox for further processing.
Total alkalinity, turbidity, TSS, BOD, hydrogensulphide,
phosphate, nitrite, nitrate and ammonia were determined
separately, for three samples, in the laboratory, employing
methods described in APHA (1995) and Trivedi and Goel
(1986). The average (mean+SE) for each parameter per month
was computed, considering the values from three spots. The
significant difference if any in the mean values of each
parameter of twelve months was determined by one way
ANOVA, followed by Duncan’s new multiple range test (DMRT)
(Steel and Torrie, 1960). Similar procedures were followed for
both years.

Results and Discussion

Bilikere lake (i.e. 12°, 191, 47"IN and 76°, 271, 45"E.,
810.46MSL) a rain fed perennial water body is situated 26
kilometer west of Mysore in a suburban area and has an area of
32.5 acres. The depth of water is about 3 to 3.5mt when the
lake is full. Sewage from the neighboring settlements
occasionally flows into the lake. The water of this lake is utilized
for agriculture, fish culture and domestic purpose. The lake was
slightly muddy during summer and monsoon and was clear
during winter. At times it was slightly greenish (August and
October). Although occasionally there was fishy or foul smell in
late summer (May), the lake was not emanating any distinctive
odour during rest of the year. Table 1, shows monthly variations
in physicochemical factors for two calendar years.

Although temperature showed significant fluctuations
in both years of study, it remained around lower limits of range
of temperature (28 to 32°C, IFAS University of Florida, Circular
1051) conducive for optimum growth of fish in tropical waters.
Low turbidity (20-30 NTU, Zweig, 1989) and low concentration
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Water quality study

of suspended solids (< 25 mglliter, Maitland, 1990) are
desirable for fish culture as high level of turbidity affects
photosynthetic process and high particulate matter clogs fish
gills. In the present study, turbidity and total suspended solids
although showed significant variations in both years, they were
in the desirable range. Similarly, the DO content although
showed significant monthly variations, in both the years, it
remained well above the minimum level (>5ppm, Banerjea,
1967) to support good fish production, throughout the year.
Exceptionally high DO content (19.80mglliter) in September
2002, might be due to the increased photosynthetic activity
facilitated by increased temperature and pH and decreased
turbidity. BOD showed significant monthly variations during two
years study period and remained within desirable limits, since
waters with BOD more than 35mg/liter are not considered good
quality for fish culture (Pande and Sharma, 1999). High BOD in
June and July (pre monsoon and monsoon) might be due to
high rate of organic decomposition and the entry of agricultural
runoff (Bhatt et al., 1999) along with the sewage. There was a
sharp decline in BOD in late monsoon (September) and
continued to be low through winter. This may be due to low
temperature, which slows down the microbial activity as
reported by Bhatt et al. (1999). Phosphate concentration was
either less than or within the normal range (0.1mg to
0.2mglliter, Sreenivasan, 1965) for the sustenance of
phytoplankton density, which form food for fish. However, in a
few months (August, October, December and January) it
exceeded the normal range, resulting in dense phytoplankton
growth, which might be either due to phosphate rich agricultural
runoff reaching the lake (monsoon) or prevalence of low
temperature (winter) resulting in slower utilization by
phytoplankton. Concentration of ammonia showed a similar
pattern of variation in both the years. It is reported that, the
ammonia level is to be limited to 0.2 to 2.0mglliter (ionised
ammonia or NH4*) for fish culture (Joseph et al., 1993). During
our study ammonia concentration was very well with in this
range.

On the other hand monthly significant variations in
total alkalinity and pH in both the years were undesirable, as
they were higher than levels conducive for fish culture
(alkalinity, less than 100 mg/liter and pH >9 and 5.5 to 6.5, not
suitable, Schroeder, 1980; Banerjea, 1967). Presence of
hydrogen sulphide in water bodies is an indication of pollution
(Oslen and Sommerfeld, 1977), and for fish culture, hydrogen
sulphide less than 0.002mg/liter (lwama et al., 2000) is
preferred. It is evident from the present study that during
majority of months in both years the lake contained high levels
of hydrogen sulphide, which could render a typical taste and
produce objectionable smell at times. Nitrate concentration
showed a similar pattern of variation in both the years and its
concentration was higher than the minimum level (0.1mg/lit),
during most part of the study period, which might be a cause
for algal growth at times.

It is stated that nitrite 0.015mgl/liter is optimum for rearing
salmonids (lwama et al., 2000). Here, nitrite level showed
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significant variations amongst different months but with in the
desirable range except a couple of months.

It is evident from our study that several water quality
parameters viz., temperature, pH, turbidity, DO, BOD and
ammonia show monthly variations and pattern of variations was
similar in both years, whereas other parameters viz., TSS, total
alkalinity, hydrogen sulphide and phosphate although showed
significant monthly variations but pattern was not similar during
same period in consecutive years. This is a significant
observation, which could be made only by studies in
consecutive years, and indicates that parameters which exhibit
monthly variations, but do not follow a pattern, are due to factors
other than seasonal climatic changes. Interestingly, the
parameters, which did not follow a similar pattern in
consequitive years, were not in the desirable range for fish
culture. Hence, these observations will be useful in undertaking
corrective measures. It is possible that local factors like release
of sewage, dumping of organic debris, release of inorganic
nutrients, detergents etc, may be responsible.

It is to be noted that concentration of phosphate, a key
nutrient responsible for eutrophication remained low and
phytoplankton diversity was more during majority of months.
Hence, the lake can be classified as mesotrophic. Further,
although majority of physicochemical parameters viz.,
temperature, TSS, DO, nitrite and ammonia were in normal
range a few viz., turbidity, BOD, phosphate and nitrate were in
normal range in majority of months, and others viz., hydrogen
sulphide, pH and total alkalinity were in undesirable
concentrations throughout the year. Hence, immediate
corrective measures have to be taken before conditions worsen
and the lake becomes eutrophic. Either preventing sewage
release into lake or its proper treatment before release could
improve condition so that full potential of lake can be utilized.
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