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Introduction:-

Water is essential for life and the wellbeing of all the people. Natural water systems provides fisheries, flood plains,
agriculture, natural services and products like aquifer replenishment, water quality improvement and bio-diversity
(Banadda, 2011). The use of water bodies for recreational purposes is one of the most important aspects of eco-
tourism around the world. The main goal of the research was to assess the suitability of the urban Lake for
recreational activities such as swimming, diving and boating to ensure the safety of users of the facility (BIS, 1991).
From time immemorial ancient lakes has played a great role in human civilization as a precious life sustaining water
resource. Antique architect and city planners were very much aware about the fact that lakes can improve the life
quality of human civilization (Naselli-Flores, 2008). Thus they have usually constructed big lakes in almost all
developed cities for great many purposes such as drinking water source, bathing and cleaning, agricultural irrigation,
fishery, sustainable use for industry, boosting of natural ground water level, aesthetic value and many other
livelihood. A healthy lake eco-system could conserve natural and social balance by contributing healthy
environment of its location. Nowadays naturally existing dynamic equilibrium of water bodies like rivers, lakes and
estuaries are affected by the human activities (Tamiru, 2004; Mahananda et al. 2010; Mehari and Mulu, 2013). In
present scenario urban lakes are under direct threat of qualitative and quantities degradation by means of pollution
from both fixed-point and non-point sources. There are numerous sources of pollutants that could deteriorate the
quality of water resources (Tamiru, 2004). Factors that are directly or indirectly polluting the lake ecosystems
includes population growth, unplanned growth of city area, urbanization, agricultural land expansion and lack of
awareness among the local residents. All such activities and pollution causing factors are decreasing the utility of
water day by day (Tank and Chippa, 2013). Accessible man maid urban lakes and all other natural wetlands have
gained the thrust of conservation in recent years due to their important functions in different hydrological processes.
To take decisions and formulate policies concerning conservation, management and sustainable use of lakes and
water resources, accurate spatial inventory is required (Finlayson and Davidson, 1999). Thus, sequential and
continuous interpretation of physical, chemical and biological status of water quality and characterization of the
pollution sources along with quantitative contribution of significant pollution causing parameters is important for
demeanor pollution control management of urban lakes (Zhou et al., 2011). This will generate baseline data of water
resources to evaluate the rate of change in water quality over a period of time.
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Study area

A sprawling lake surrounded by a chain of beautiful green hillocks, serene waters with lush green islands dotting the
expansive tank, hanging bridge and much more is here at the historic Laknavaram Lake. The lake, 65 kilometres
from the Warangal district headquarters in Govindaraopetmandal, is spread in 10,000 acres. The entire tank is spread
on a saucer-like land with hills and forest surrounding it. The lake, that holds about 2.135 tmcft of water, irrigates
over 3,500 acres in six villages surrounding it. It has about 13 islands in it and has a 160 meters long hanging bridge,
which connects three islands. The sluice arranged by the Kakatiya kings is amid thick jungle at a narrow gap
between natural hills is another spot worth seeing here.

Materials and Methods:-

The water samples were collected monthly from two selected stations S; and S, for a period of one year. The
temperature was recorded at the time of sampling by using a standard thermometer. Oxygen content was measured
by Wrinkler’s method. The pH was measured with p"'meter. All the other parameters were measured as per APHA
(2005).

Result and Discussion:-

Monthly variation of physico — chemical characteristics are given in the table (1).

Seasonal Variation of Physico — Chemical Parameters (Water) at (X + SD) Station | & Il during June 2015 to
May 2016

SI. | Parameters S; Sy

No. Pre Monsoon Post Pre Monsoon Post
monsoon monsoon monsoon monsoon

1. Temperature °C | 29.62+0.5 | 26.2+0.15 | 28.3+0.65 | 29.71+0.73 | 26.32+0.34 | 28.38+0.68

2. H 6.98+0.35 | 19.45+3.43 | 6.93+0.17 | 6.93+0.13 6.63 +0.85 6.91 +0.17

3. Alkalinity mg/L | 16.9+2.76 | 13.75+3.5 | 16.75+4.74 | 20.73+2.99 | 1498 +4.27 | 15.2+2.98

4, DO ml/l 4.16+1.09 6.03+£0.62 | 5.3+0.82 4,11+0.88 6.03+0.56 5.25 +0.76

5. Phosphate 0.03+0.005 | 0.11+0.04 0.06+0.03 0.03+0.01 0.09 £0.08 0.05 +0.003

6. Nitrate mg/L 1.28+0.87 2+0.82 1.5+0.58 1.35+1.11 2.05+0.76 1.75+0.45

Temperature is the most important factor influences the aquatic productions.

During the study period the

temperature varied from 26.1°C to 32 °C at station S; and 26°C to 34°C at stations S,. The mean value for the two
stations shows a range of 26.01°C to 32.45°C. (Table 1) Seasonal mean values were analyzed and highest value is
recorded during premonsoon (26.62 + 0.5; 29.71 + 0.73) followed by post monsoon (28.3 + 0.65; 28.38 + 0.68)
(Table 2) Observations on the statistical analysis of One way ANOVA and Tukey test for the two stations showed
significant result between seasons (F=29.8; P<0.01; F=24.6; P<0.01) but a non-significant result is observed
between stations. Temperature is one of the most important ecological factors, which control the physiological
behavior of the aquatic system and the distribution of biota (Das, 2000; Sedamkar and Angadi, 2003). The
temperature varied from 26.01°C (June) to 30.3°C (May) at station where as in station |1 it is from 26°C (June) to
30.6°C (May) similar to the previous report in the present study. The recorded water temperature of water plays a
significant role in determining the algal density. This finding agrees with Verma and Mohanty (1995); Jain et al.
(1996); Harikrishnan et al. (1999) and Iwona and Lauri (2003). Statistical analysis indicated that water temperature
showed a negatively significant result with p”and DO (r = -0.973; -0.998; P< 0.05; -0.967; -0.973, P < 0.05) at
both the stations.

P" is the one of the most important single factor, which influences aquatic production. During the study range pH
was between 6 to 7 S1 and 5.4 to 7.4 at S2 (Table 1) The maximum pH value were recorded during summer season
at two stations. It may be due to the high rate of photosynthesis of micro and macro vegetation resulting in high
production of free CO2 during the equilibrium towards alkaline side. pH shows very low degree of negative
correlation with carbonate alkalinity at station S* and S% The seasonal pH showed higher values during premonsoon
(6.98 + 0.05; 6.63 + 0.85) at station | and Il respectively (Table 2). The analysis of One way ANOVA and Tueky
test showed a significant result between season and stations.
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The acidity of alkalinity in neutral water is an importance chemical parameter linked with the distribution of aquatic
organisms. The pH of the water ranged from 5.42 (February) to 7.4 (May) during the study period. The pH showed
a gradual but significant increase in summer months. In monsoon months (June, July, August and September) it
showed a decreased level and it remained high during post monsoon months. In general pH was low during
monsoon and high during post monsoon and pre monsoon. Similar observation was reported earlier by Sreenivasan
(1962) in Bhuvanisagar Reservoir). Benejea (1967) reported that both highly acidic and alkaline waters (pH 5.50 to
6.50 and pH 9 and above) are unsuitable for good fish production. Alkaline nature is a usual feature of productive
water bodies, Saxena and Adoni, 1973, 1973; Ayyappan and Gupta, 1981) Alkalinity may be due to the mineral
which dissolve in water from soil. Alkaliniy in itself is not harmful to human being. The carbonate alkalinity was in
the range between 10mg/L to 19 mg/L at station S;, where as in station S, it vary from 12 mg/L to 23 mg/L. The
mean value shows an increasing trend from 11mg/L to 40.3 mg/L (Table 1) The seasonal means value revealed that
at both the stations pre monsoon period showed high alkalinity (16.9 + 2.76; 20.73 + 2.99) followed by post
monsoon period (16.75 £ 4.75; 15.2 + 2.98) (Table 2). The analysis of variance and Tukey test showed that the
results were significant between seasons and stations (F = 0.8; 1.1; P > 0.05; F = 2.7 P > 0.05).

A number of bases viz, carbonate, bicarbonates, hydroxide, phosphates, nitrates, silicates, borates contribute to
alkalinity (Garg, 1998). Minimum level of total alkalinity needed for the water to be must productive is > 50ppm
(Ohle, 1993). The minimum level of total alkalinity preferred for fish culturing is 100mg/1 (Schroeder, 1980). In
the present study alkalinity although showed monthly fluctuations, it remained low during monsoon and high in pre
and post monsoon months. This was due to the dilution effect and the result coincide to the earlier report of Khan
et. Al (1996). Statically the alkalinity contents were significant between seasons and stations. Monthly variation of
the nitrate content at Laknavaram Lake shows the maximum 27 mg/L at station | and 2.7 mg/L at station Il during
August and September respectively. The mean value for the two stations showed a high value of 3.65 mg/I in
August and low value of 0.45 mg/l in May (Table 1) The result on One way analysis of variance and Tukey test
indicated a significant deviation between stations only. (F = 21.8; P < 0.05). A significant positive Correlation
coefficient was observed with nitrate (r=0.960; 0.989; P < 0.05; at both the stations. The study area experienced a
good deal of nitrate values during the monsoon months nitrate content supplied through flood washings carrying
large amount of fertilizers used for agriculture from the adjacent lands, where through the flood has passed Chaulya
et.al., 2002 and Sharma and Sarang, 2004). Verdium (1964) stated that the increase of fertilizers in the upstream.
Deveraj et.al. (1988) observed similar trend of higher concentration during monsoon period in Hemavathy
Reservoir.

The phosphate content of water is ranged from 0.02 mg/1 to 0.12 mg/1 at station I, from 0.03 mg/l to 0.21 mg/I at
station. The mean value showed increasing trend from ok mg/1 to 2.4 mg/L respectively. (Table 1). Seasonal
variations in the dissolved phosphate content revealed maximum concentration was encountered during the mansoon
period (0.1 = 0.04; 0.09 + 0.08) with decreasing trend in the post monsoon period (0.06 + 0.03; 0.05 + 0.03). A
significant positive Correlation coefficient was observed with pH (r = 0.934; 0.983; P < 0.05) at both stations. The
present investigation revealed that the dissolved phosphate concentration varied rapidly. During most of the months
the reservoirs were characterized by low levels of phosphate. Earlier studies revealed such low levels of phosphate
content in many of the Indian Reservoirs. (Sugunan, 1995). The values were found to be high during the monsoon.
A similar instance was reported earlier by Devaraj et.al. (1988) in Hemavathy Reservoir. The high values during
monsoon are due to the rain washings from the cathchment through river discharge and flood water (Hutchinson,
1941).

The minimum and maximum DOD level of station | was 0.8 mg/I (January) and 6.5 mg/L (May) but in station Il the
values were 0.48 mg/L (January) and 6.25/1 (May) respectively. The mean values ranged from 0.78mg/L (February)
to 6.38 mg/L (may). (Table 1) The seasonal mean values were higher during premonsoon (5.83 + 0.53; 5.76 + 0.41)
and monsoon (2.11 + 0.66; 2.12 +0.63) period whereas post monsoon period recorded lower (1.32 £ 0.25; 1.19 £
0.52) values in the BOD level. (Table 2) On statistical analysis of One way ANOVA and Tukey test a significant
result was obtained between stations (F = 3199.0; P < 0.01) and non-significantresult was recorded between season.
Correlation coefficient indicated a positively significant result with temperature (F = 0.681; 0.67, P < 0.05).

The present study revealed a reduction of oxygen content during May. It is comparable to dissolved oxygen content

in several fresh water bodies in India reported by De, 1999, Khabade et al. 2002. The reduction of oxygen is
believed to have caused by high temperature, low bed level and dense growth of phytoplankton. Similarly a
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reduction, which was noticed towards the closure of monsoon, may be due to eutrophication. The present

observation is similar to the previous observations made by Pathak (1979) in Nagajunasagar reservoir.

When seasonal mean values were compared the dissolved oxygen was high in monsoon and post monsoon. It is
high velocity of wind that makes the water more oxygenated by mechanical admixture of air, water particles and
intrusion of oxygen rich water through high inflow from the various riverlets (Sreenivasan, 1966). The low value of
oxygen during the premonsoon season was due to the effect of high temperature and utilization of oxygen for the
decomposition of organic matter and for respiration. A similar depletion of oxygen during premonsoon period was

observed in Bhavanisagar (1962); Das and Varma (1993)
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Map showing Laknavaram Lake at Warangal District

Conclusion:-

Laknavaram Lake is a tourist place of Warangal district. Even though the study area is a tourist place, there was any
earlier research focus. The intensity of pollution is not that much high because of the low tourist interference. When
tourist interference become high, there is a chance of pollution in the beautiful Lake. So there should be proper
directions to be away from the polluting activities.
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