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ABSTRACT

The present study is an investigation that was iedrrout on theassessment of water quality through its
physico- chemical parameters. A freshwater lakeasitd inUpparapallevillage in Warangal district, Telangana State.
The study has been conducted for a period of oaeiy® from February, 2016 to January, 20Monthly variations in
Physicochemical parameters suchTamperature, PH, Electrical Conductivity, TotakBolved Solids, Dissolved Oxygen,
Biological Oxygen Demand, Turbidity, Free Carbonxdie, Alkalinity, Carbonates, Bicarbonates, HargsieChlorides,
sulphates and Nutrients like Nitrates, Phosphatese analyzedThe data obtained on the water samples was analyzed
and the observations were made on the physicochéparameters of water samples have been compaitadstandard
values recommended by WHO. All tAhysicochemical parameters are at the nearly pgsibie limit at all the four
sampling stations of the lake where the water samplere collectedContinues monitoring of water quality parameters is
necessary to give a boost to the Fish culture her¢his lake. However, human-induced water polintishould be

monitored in a proper manner and it needs appragrimanagement to achieve sustainable development.
KEYWORDS:Freshwater Lake, Water Quality, Fish Culture
INTRODUCTION

Water is one of the most important known compondotsliving things. It is abundant on the earthisist.
Water is an elixir of the body and it is a primamged of all living organisms. A large area of wadeailable on earth is
saline water and only a small quantity is foundfrashwater. Freshwater has become a scarce conyrhatto over
exploitation, population growth and due to pollatioThe fresh water must be recognized as the “Blob&ociety”
(Wetzel, 2000). However, with the rapid increaseha population of the country and the need to ntieetincreasing
demands of irrigation, human and industrial constionp the available water resources in many pdrth® country are
getting depleted and the water quality has detatéor. This has led to the scarcity of potable waffcting the human
health (Agarkar, 2003). Many natural water bodegndia receive millions of liters of fresh water fthe agricultural
runoff with different concentrations of pollutanits various farms. The environmental changes wifecf the water
parameters like Temperature, DO, BOD, and otheairpaters of a lake (Patra, 2010 and Salanki, 200%8.Productivity
depends on the Physicochemical characteristichefmater body (Huct, 1986). The entry of the palfis in the fresh
water affects on the enhancement of oxygen demaddnatrient load in the water. Promoting toxic &lgepoms and

leading to a destabilized aquatic ecosystem (Mamrist al., 2001). Deterioration of the water quality is noglabal
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problem (Mahanandat al.,2010). The poor quality of drinking water in ourucry is more due to contamination than
due to the inferiority of the source (Gibbons, 1P8he availability of good quality water is an isglensable feature for
preventing diseases and improving quality of liléithout the knowledge of water quality, it is ddfilt to understand the
biological phenomena at length. Because the phgs&mical nature of water reveals much about thereadf the
ecosystem and it reveals the general biologicarirglationship. Therefore there is a need to stindy rate of the
inter-relationship among key water quality paramseten relation to water quality management and pctidity.
The physicochemical parameters of water and therdignce of life process to these factors makesitatde to make the
water an environment. It is necessary to know Betbout different physicochemical parameters sacfi emperature,
PH, Ammonia, Electrical Conductivity, Total DissetV Solids, Dissolved Oxygen, Biological Oxygen Derha
Alkalinity, Carbonates, Bicarbonates, Hardness,ilBuod Potassium Chlorides and Turbidity are impdrtanknow the
tropic nature of the water body. The proper balaotc@hysical, chemical and biological propertiesvedter in lakes,
ponds, reservoirs and rivers is an essential ingneédor the successful production of fish and othguatic resources.
The Physicochemical parameters affecting aquatisGramment which are supposed to be the limitingtdex for the
continued existence of aquatic life of flora andrfa. Hence regular monitoring of Physicochemical biological water
quality parameters is essential to determine thtistof a water body. These include those thabaneficial and those
harmful to man and aquatic animals including fishthe growing aquaculture industry, it is acceptieat, good water
quality is needed to maintain viable aquaculturedpction (King, 1998). Fishponds in freshwater are& Warangal
District play a vital role in fisheries to suppliget much-needed animal protein to the people iningbéspecially rural
areas. There is a dearth of information on the yebdn of fish from fish ponds in Warangal distrietspecially in

freshwater zones. It is therefore important to kradnout water quality parameters and their managemen

MATERIAL AND METHODS
Study Area

One of the important freshwater Lake in Upparaptillage was selected in Warangal district of Tgjlana State.
It is located 79° 3713 longitudes and 17° 498 latitude. The Submergence area is 36 Acres; LeafjBund is 1400
Million Cubic Feet. Weir and Sluice are presenthiis lake. This lake shows the good diversity dithyofauna along with
other fauna. Where the fish cultivation is in preetfor the past several years. The assessmeratef wuality parameters

have been taken up to assess the water suitdboitifish culture in this Lake.
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Figure 1: Satellite Image of Upparapalle Lake

Sample Collection and Analysis

Water samples were collected in every month onipeatates. Only surface water samples were callbdiy
using clean plastic containers to study the varjglugsicochemical parameters. In order to colleetwlater samples from
the Upparapalle Lake, there are four samplingatatin Lake fixed and a composite sample preparedder to minimize
the error in the water quality if any. The watemgées were always collected during the early haefrghe day.
Prior to sample collection, all the sampling battkeere thoroughly washed, sun-dried and rinsed tivérsame water to be
collected in the pond. The sampling bottles webelled with dates and collection sites. Until anialythe collected water
samples were kept in a cool container maintainhegtemperature below Z5. Water temperature was measured at the
Lake stations using a mercury-in-glass thermonmgrtaduated in degree Celsius (0-30) The transparency of water was
measured by the Secchi disc. The pH, ammonia, &bkalinity and total hardness were determined wtth’'s Model
FF-2 Agquaculture test kit. Dissolved Oxygen (DO)darBOD were determined by Winkler's method
(Singh and Ram, 1971). G@ a normal component of natural water. In potuteater, it is formed by the biological
oxidation of organic matter. It is measured by &déhnetric method. The Turbidity was determined gsinHach ratio
Turbidimeter described by APHA standard method (APED92). The electrical conductivity was measureithva
conductivity meter (Lovibond US meter, type CM-2The Total Dissolved Solids (TDS) was measuredilbgrihg the
water sample to remove the particulate matter fittiate evaporated to dryness and the residue lveeigThe TDS was
calculated according to (Boyd CE 1979). The exawbunt of sulphates was measured from a standaxe afrstandard
sulphate solution. Phosphates were measured by AmmoMolibdate stannous chloride method. Nitrabe, most highly
oxidized state of the element found in the wates waeasured by Brucine method. Sodium and potas&inmwere
estimated by the flame photometric method. Chltyinias estimated by titration with silver nitrat&g(NO3) in presence

of chromate ions.
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Data Analysis

The data obtained were subjected to Analysis afaviae using the Statistical Analysis System Us&rsde
(SAS, 1999). Duncan’s Multiple Range Test (Dunch955) was performed to compare the means of thmrssaand

significance levels
RESULTS AND DISCUSSIONS

The results of this study are presented in Tab& 1A total of 17 different Physico Chemical pareers were
analyzed. The ecological studies on Upparapalleellzkve been investigated to know the physicochémimameters
with an emphasis on their significance and intatiehship with fish diversity and also their adweersffect on the
enhancement of fish production. This detailed itigation enabled a comprehensive and systematitysisnaof the
seasonal physicochemical characteristics of theshiwvater Lake in Warangal district in three diffégreseasons,
pre-monsoon, monsoon and post-monsoon in one yehc@mpared the results. During this study, trerdiure revealed
that different regions receive variable precip@iatiand hence meteorological factors governing thgsipochemical
properties of the Lake in turn influence the plamkt population. The physicochemical parametemsaier however, have
a tremendous influence on fish Culture if not agitire practices. Water temperature is a measutieeohtensity of heat,
stored in a volume of water. The water temperaisiran important factor indicating its quality, whiénfluences the
aquatic life, other dissolved gases and also athemical substances. The temperature of water bodiges with climatic
conditions, light intensity and depth. It is badlicamportant for the effect on certain chemicalddniological reactions.
The water temperature observed in this Lake inghidy is considered as a normal temperature foataglife especially
in India. Which is considered as the characterigature of medium humid climate Mustapha and Ostwip (2005)?
Pawar and Pandarkar, (2011) observed that watgreterture and atmospheric temperature were minimuning winter
and maximum in the summer season. The temperabsered in this study consider with the earlierorepf (Boyd CE
1982) which is good for fish production. Temperatfiuctuations have been reported by Netthl.,(2009), Siddamalayya
and Pratima (2008), Venktesdt al., (2009). The Hydrogen ion concentration (pH) ofunakt water is an important
chemical factor which can be linked up with all gges of life and also influence the colonizatiom@fiatic macrofauna of
the water body. Water pHiffects the metabolic and physiological process$disio and also exerts considerable influence
on the toxicity of ammonia (ICAR 2006). This obsaten was thoroughly applicable here as no limeldess used in this
Lake to regulate the pH values. In the presentstigation, the pH values from 7.1 to 7.4 which mod for fish
production, hence the Lake water at Upperapalle apgeared to be more conductive for fish cultur€he acceptable
range would be 6.5 to 9.0. Fish can become stréasgdter with a PH ranging from 4.0-6.5 and 9.081Eish growth is
limited water of pH <6.5, reproduction ceases amydchn die at pH<5.0 (Boyd CE 1982). While pH mtitan 9.0 is
unsuitable for fish growth (Swingle, 1967). Manjaeal., (2010) reported that the minimum PH value was redr
during winter and maximum during the summer seabe. water transparency was estimated, which wéseatange of
29.00 to 52.00cm. The minimum transparency wasrdecbin the month of January and maximum in thetmoi May.
Bhatnagar Chayyat al., (2007) recorded the minimum transparency 70.5cnthé month of August and maximum
155.6cm in February. The lower values of transparenight be due to turbidity caused by eroded aod higher values
during post-monsoon period, may be lesser duerbulence and decantation of suspended particledatiat al., (2007)
and Manjareet al.,(2010) also reported similar observations frometéht water bodies in Maharashtra. Ammonia is the

importance parameter in fish culture. Ammonia igaduced into the Lake through dead phytoplanktefipver feed,
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dead and decaying organic matter. Fishes are \amgits/e to un-ionized ammonia and need an optimmange of
0.02-0.05mg/l (ICAR, 2006). Robinette (1976) repdrthat 0.12mg/l NH3 caused reduction of growth giiddamage in
Channel Catfish. From the values of the presemtystit is observed that the levels of this Uppaliapbake water were
higher than the desired range which may affectgitwavth of fish. High ammonia levels can arise frowerfeeding,
protein- rich, excess feed decays to liberate taxitnonia gas, which in conjunction with the fishescreted ammonia
may accumulate to dangerously high levels unddaiceconditions. The higher ammonia content forimethe water may
be attributed to the decomposition of various congmbs in the Lake water adding to the enhancemg&ainmmnonia
content. Dissolved Oxygen ¢f0n the water body is an important parameter wisdhtimately linked with the availability
of oxygen for the survival of aquatic life. Thetdilsution of oxygen is a net result of consumptionoxidation of organic
matter and replace from the atmosphere. It is iadunto the Lake mainly through photosynthesis dpyadic green plants
and dissolved oxygen from the air.The dissolvedgexyin water is essential to all chemical and béogical processes
which occur in natural waters, and it is neces$arythe survival of fish and other aquatic orgarssitus, it is also the
main indicator of ecosystem condition (llijewét al., 2012). Dissolved oxygen is an important indicatbwater quality
and its productivity. The dissolved oxygen contémtwater is a consequence of the equilibrium betwegygen
consumption and supply (Svobodosdal., 1993). The level of dissolved oxygen depends uperntemperature and the
time of contact. A dissolved oxygen content of teter is measured as the amount of gaseous oxyigsolhakd in an
aqueous solution that plays a vital role in thddgy of fish culture (Dhawan, Karu, 2002 and Ehiagéreet al., 2010).
The mean DO values obtained in this Lake range ffdant 0.32 to 8.7+0.4 mg/l and which can sustagjnagic life. These
values also agree with the minimum DO of 5.0 mg/lreported for tropical fishes by Saloom and Dun@@obinette,
1976). The BOD values are higher than the desirlhlels are reported in Table 1. The higher BODugaland their
magnitudes may depend upon temperature, the deafgitiankton, a concentration of organic matter traother related
factors. The data on BOD in this Lake were randiogh 1.75 to 6.82mg/l. Biological oxygen demandidades a potential
parameter for reducing the Dissolving Oxygen contenwater and this could result in organisms bestgessed,
suffocated and eventually leads to the death (ARH®2). Limited light penetration and increased @sumption in the
bottom may cause significantly lower DO comparethttop layer of the water column. If these caud@sto deplete to
lower than critical levels, a disastrous effect tbe aquatic animals include fish may happen. Howene fish was
observed or seen under these stated conditiorgsirstudy. The Alkalinity of water is the capadityneutralize a strong
acid and is characterized by the presence of hytliors. However, a number of factors contributehe alkalinity of
water but in natural waters carbonate and bicariesnare considered to be predominant. The alkalofitvater mainly
contributed by bi-carbonates. The alkalinity is sidered as an indicator of pond productivity (Davi€55).
Alkalinity value provides an idea of natural sgitesent in water and it is a measure of bufferiagacity (Gawasgt al.,
2006). It may be caused due to the evolution of ixing decomposition of organic matter (Venkadesial., 2009).
A total alkalinity of at least 20ppm is necessany lood Lake Productivity. As a matter of fact, Méater with high
alkalinity and similar hardness Levels has a néwatralight basic PH and does not fluctuate widdlge values obtained
in this study are appreciable and fall within thesidable range (Boyd, 1979). Turbidity levels iriunal waters seldom
exceed 20,000mg/l (Irwin  WH 1945). Turbidity occudsie to organic or inorganic constituents. In figbnds,
water turbidity can result from planktonic organgsor from suspended clay particles. Turbidity ietsrlight penetration

limits, photosynthesis and production of undeseatilacrophysics in pondsligher turbidity cancause temperature and
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DO stratification in ponds. Planktonic organismg aesirable when not excessive, but suspended paeticles are
undesirable. It can cause clogging of gills or dirénjury to tissues of fish. Similar findings wen@made by
(Phawa and Mehrotra, 1966) Parastaal.,2006; Sharma and Capoor (2010). Ashraf (1987)etédil., (1994), Salam and
Perveen (1997) and (Salanhal.2000).

The turbidity values obtained in this Lake are withthe desirable range, are above the lower limit.
Turbidity relates to the amount of materials présen the water. Water from the various ponds vany solids
concentrations depending on the degree of minetaiz, amount of suspended clay and abundance afkign
(Boyd CE 1982). Excessive organic manuring and feaedtage have been reported to increase TDS aftahtb poor
water quality ( ICAR 2006). This could have alsen responsible for the variation of TDS valuasde 27.9+4.70 to
145.4+91.01mg/l). In the present investigation, tittal dissolved solids ranged between 32 + 1.9 togd8 + 2.3 mgl/l.
The minimum value recorded in the month of Janwarg maximum in the month of August. Choudhetrial., (1999)
studied the water quality of chatri lake in Amartdwecity and noted TDS values in 40-80mg/L. Totalids ranged
between 458-940mg/L. TDS were high in rainy follaW®y summer and comparatively low in winter. HighS values in
rainy attributed to leaching of soil and silt cadiin the lake by ingression water lake from thé&cluaents area.
Water hardness is a measure of the alkaline eagthlsnsuch as Calcium and Magnesium concentratiovater samples
(Ehiagbonare and Ogundiran 2010). Optimum hardfeessquaculture is in the range of 40 to 400 pprwdHvaters have
the capability of buffering the effects of heavy tale such as copper or zinc which are in genersictto fish.
The hardness is a vital factor in maintaining gaate equilibrium. Calcium and Magnesium are esaémdi fish for
metabolic reactions in bone and scale formationdith@hally, hardness and total alkalinity can affdeH through
interaction with the carbon dioxide cycle. Hard evdtas a higher concentration of alkaline eartrateeT hus the water in
this Lake under study was not hard but softer. ddrent of the electrical conductivity was at agerdevels of 109 + 4.5
to 151 + 6.1 pumhos/cm. These values show the exewnthich the ponds contain dissolved solids anickvienter the
Lake water through pollutants. This could be dedrital to the survival of aquatic life in these psn(Boyd, 1982)stated
that specific Conductance for fresh water oftergeanfrom <25 to >500umhos/cm, but in some pollutaters, it may
reach 10,000 umhos /cm. hence values obtainedsirstildy fall within the acceptable limits. In coanizon, the observed
values of the parameters fall within FEPA and WH/@r{katesharajet al.,2010). Standards for good water for Lake fish
culture. Chloride anion is generally present inurgtwaters. Chloride concentration is higher igamic wastes and its
higher concentration in natural water is definitdication of pollution from domestic sewage. Thelegical significance
of chloride lies in its potential to regulate thadisity of the water. Most of the water-solubletsah a Lake environment
generally remain in Cform and hence the amount of i©hs in Lake Water indicates very closely the antafrsoluble
salts present. The optimum concentration of chéorah in freshwater aquaculture is not throughlists, however, it is
reported that 1-100ppm concentrations are usualhgidered to be favorable (Chattopadhyay,1998m8&at al., (2007)
recorded the range of chlorides as in between 2&rbg/l. High chloride values in summer could be doe their
concentration as a result of evaporative water. los@er values in rainy could be attributed to tdn effect and renewal
of water mass after summer stagnation. Howeverstiedard limit set by WHO is 250ppm. This Lake rerded less
than the WHO standard. Sodium and Potassium iobtige major cations in water and soil. Sodium e of the most
abundant elements and is a common constituent tofralawaters. The sodium concentration of watepficconcern

primarily when considering their solubility for agultural uses or boiler feed water. The conceitratanges from very
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low in the surface waters and relatively high ireplgground waters and highest in the marine walérs.sodium ion is
ubiquitous in water. Fishponds are usually considan be fairly well supplied with potassium (Dwilveet al.2002).

High clay and organic matter content of producfish Lake soils (Singh and Mathur, 2005). Assodatath alkaline pH
values usually tend to maintain moderate to thedgmmount of potassium (K) in Lake Soil and watehgdopadhyay,
1998). However, with increasing use of N and Pilfeets, potassium is gradually becoming the limgtinutrient, and
estimation of potassium ion in Lake Water is becmmimportant. The potassium ion concentration did show
significant concentration with any other parame@enerally, Sodium (Na) is not included in the lag@analysis of the
lake water. However, in brackish water ponds, Neuckin very high concentration and determinatibthis element may

be felt necessary.

CONCLUSIONS

From the present study, it may be concluded th#te physicochemical parameters are at the neemlgnissible
limit at all 4 stations. The overall Lake is notnstlered as polluted one. The Lake is precioudlttifeaon the earth.
Farmers should be educated on better managerigtiqas bordering on feeding practices, Lake Managengood water
exchange practice to reduce organic load and veastemulation. The baseline data generated would plahning and
future management decisions to develop freshwatedpfor better water quality and production offifis the Lake water.
This will ensure that some of the parameters is #tudy will not exceed levels that could be haindufish in the
environment. Such a measure will guarantee theaysafehe aquatic ecosystem, humans, and envirohfoergood and
healthy production of fish for consumption. Therefoit is suggested that the measures are necessamoid further
contamination of Lake due to anthropological atithg. At present this Freshwater fish Lake is s&uédor fish culturing

and irrigation purpose.

Table 1: Shows the Seasonal Variation in Physico @mical Parameters of Upparapalle Freshwater Lake

TOTAL
MONTH TEMP | TURB. DISS. TRANSAP. PH DO BOD FREE CO2
(°C) (ppm) | SOLIDS (cm) (mgll) (mg/l) (mgll)
(mgl/l)
Pre
Monsoon
FEB-16 25 26.5 37 38 7.1 7.5 1.7% 1.44.
+1.27 2.4 +2.3 +1.1 +0.26 +0.32 +0.11 +0.21
MAR-16 26 29.11 39 41 7.1 7.7 3.46 1.57
+1.25 +1.9 +1.9 +0.9 +0.3% +0.3 +0.22 +0.25
APR-16 27 34.2 41 48 7.15 7.6 2.55 1.65
+1.42 +2.6 +2.1 +0.6 +0.22 +0.3 +0.41 +0.19
MAY-16 28.4 38.91 46 52 7.4 7.9 3.64 1.73
+1.00 +1.63 2.4 +0.7 +0.31 +0.2 +0.28 +0.17
Monsoon
JUN-16 28 38 44 43 7.26 8.2 2.89 1.38
+1.11 +1.9 +1.4 +1.2 +0.1% +0.3 +0.16 +0.26
JUL-16 29 46.15 47 47 7.32 8.5 4.62 1.46
+1.56 +1.4 +1.8 +1.2 +0.23 +0.3 +0.35 +0.46
AUG-16 28 47.39 48 48 7.2 8.7 5.23 1.54
+1.14 +1.7 +2.3 +1.4 +0.31 +0.4 +0.28 +0.35
SEP-16 28.5 46.21 46 38 7.1 8.6 5.77 1.69
+1.35 2.4 +2.6 +1.7 +0.34 +0.3 +0.11 +0.41
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Post
Monsoon
OCT-16 28 34.27 38 35 7.1 8.3 3.64 1.66
+1.12 +2.1 +2.1 +0.9 +0.21 +0.2 +0.31 +0.22
NOV-16 27 37.22 36 32 7.18 8.1 5.21 1.78
+1.56 +1.5 2.7 +1.4 +0.3 +0.2 +0.22 +0.21
DEC-16 26 35.25 35 31 7.15 7.6 6.82 1.87
+1.32 +1.9 +1.1 +0.9 +0.24 +0.3 +0.36 +0.24
JAN-17 25 32.19 32 29 7.3 7.7 6.03 1.91
+1.43 +2.5 +1.5 +1.2 +0.3 +0.4 +0.14 +0.41

Table 2: Shows the Seasonal Variation in Physico-@mical Parameters of Upparapalle Fresh Water Lake

Pre Monsoon
FEB.16 284 0.31 0.87 3.8 1.48 108 32 30.11 2.01
=1.5 =0.01 +0.1 =0.2 =0.1 +4.5 +2.2 +2.64 +0.16
32.72 0.34 0.98 4.5 1.59 118 37 36.42 2.15
MAR.16 =1.6 =0.02 =0.3 =0.1 =0.2 +4.1 =1.6 £2.44 +0.15
APR.1G 39.14 0.42 1.2 5.4 1,78 127 38 38.37 2.19
=1.7 =0.01 =0.2 =0.2 =0.1 =3.9 =1.8 +2.03 =0.24
46.19 0.49 1.5 5.9 1.97 132 41 42.69 2.27
MAY.16 1.8 =0.03 +0.1 =0.1 =0.3 4.7 +2.7 +1.89 +0.23
M.
JUN.16 3742 0.47 1.3 4.9 1.68 129 41 43.71 2.11
£2.5 =0.04 =0.2 =0.2 =0.1 =2.8 2.1 +2.54 +0.11
JUL.16 43.55 0.57 1.4 5.5 1.85 137 46 49.36 2.27
=1.8 =0.01 +0.2 =0.2 =0.2 +3.8 +3.6 +3.18 +0.19
49.69 0.65 1.6 5.9 1.95 145 48 53.19 2.36
AUG.16 £2.8 =0.02 =0.3 =0.1 =0.3 =48 2.5 +2.14 +0.19
SEP.16 54.38 0.69 1.7 6.7 2.06 151 51 51.26 2.26
£2.6 =0.05 =0.1 =0.3 =0.2 +6.1 =1.5 +2.05 +0.23
Post M
OCT.16 46.74 0.46 1.3 4.7 1.88 126 4 46.73 1.94
=1.9 =0.03 =0.1 =0.2 =0.3 +5.3 =1.9 +2.38 +0.18
50.52 0.53 1.4 5.5 1.96 132 45 52.82 2.16
NOv.16 =2.8 =0.05 =0.3 =0.1 =0.1 =3.8 2.1 +3.61 =0.16
DEC.16 57.92 0.59 1.6 6.1 2.12 137 49 54.22 2.14
+3.7 =0.01 +0.3 =0.3 =0.2 +4.5 2.4 +2.37 +0.13
JAN.17 59.38 0.47 1.5 5.8 2.07 134 39 57.11 1.89
£2.6 =0.02 0.2 =0.1 =0.2 +3.8 =1.3 +2.52 +0.23
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Figure 2: Physico-Chemical Parameters in Upperapa#l Lake During Pre Monsoon Period
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Figure 3: Physico-Chemical Parameters of Upparapad! Lake During Monsoon Period
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Figure 4: Physico-Chemical Parameters in Upperapadl Lake during Post Monsoon Period
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