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ABSTRACT

The present study was conducted to demonstrate the physico-chemical parameters of recreational Lake
Tilyar in the summer and monsoon months. On the basis of lake morphology, lake was divided in to three
sampling stations. Water samples were collected fortnightly from each sampling station and analyzed for
estimation of pH, total dissolved solids, turbidity, conductivity, total hardness, calcium, magnesium,
chlorides, free carbon dioxide, dissolved oxygen, BOD, ortho-phosphate, ammonia, sulphate and
alkalinity. Air temperature, water temperature, and weather conditions were also recorded. The observed
val ues of various physico-chemical parameters of water samples were compared and analyzed.
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INTRODUCTION
Study of the physico-chemical characteristics ohguatic ecosystem is essential for understandiitg o
biological productivity and diversity. Lakes angais play a significant role in maintenance ofriéural
heritage. They have been widely utilized by humeimdps over the centuries, to the extent that vewy; f
if any are now in a natural conditiorin India, rivers, lakes and ponds are used fonekiic purposes and
in agriculture. Water is one of the most importantl precious natural resource available to mankind
Better quality of water is described by its phykichemical and biological characteristics. Watealdy
give current status of the concentration of théousr solutes at a given area and time.
Water quality parameters provide information abthé suitability of water for its uses and for the
betterment of the existing conditions. Water gyglitogrammes provide the current information which
required for the development and management fobémeficial us€s®. A regular monitoring of water
quality is required for the determination of exteffpollution in our lakes. The quality of water ynbe
described by physico-chemical parameters and nbitiogical characteristiés Due to exponential
growth of human population, increased industrisilima excessive use of fertilizers in agricultureda
many anthropogenic activities, the natural aquatisources are suffering from heavy and varied
pollution. Seasonal variation will affect the paeters like temperature, DO, BOD and other pararmeter
of lake” ©. Among physico-chemical factors influencing theiatic productivity; temperature, pH, total
alkalinity, dissolved gases like oxygen, carborxitle and dissolved inorganic nutrients like nitrated
phosphorus are considered to be impoftdtesent study was designed to assess the mamattidions
if any, in physico-chemical water quality paramstand if so whether or not they are within dese&abl
limits.
STUDY AREA:
Tilyar Lake is situated five kilometer away from Rak city, Haryana. It lies at 76°637’ east lateguzhd
28° 882’ west longitude. Tilyar lake complex hasasea of 132 acre (0.53 kmThe lake has an area of
about 18-20 acre, 10-12 feet deep and well cortslud his lake is stagnant and perennial. Its hasa
huge flora in the form of trees, jungles with buslaeound it (Fig-1). It is among the important tsur
complexes in Haryana, came in to existence in I87 e public recreational usBasic information of
the lake is provided in Table A.
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MATERIALS AND METHODS
Coallection and Storage of Water Samples
On the basis of lake morphology, three samplingssp@re selected (stati-1, statior-2 and station-3).
The study period consisted of six months (April 9-September 2009). Samples were colle
fortnightly from each station at the depth of 0.Bnplastic bottles of 2.0L capacity. The sampling \
done between late morning and early evening. Thearad water temperatures were recorded or
sampling site itself. The bottles were air sealéth \wscrew cap and brought to the laboratory for
analysis For the assessment of dissolved oxygen, BOD dawtilere used for the collection of we
samples and the oxygen was fixed by adding MnS@4atkaline potassium iodide at the sampling
before being carried to the laboratory. Almost caas taken, o that no bubbling should observe dur
sampling, which avoids influence of the dissolvesigen.
The solutions were prepared in distilled water. pheof water sample was measured with the helgH
meter (EUTECH 356282 pH meter) with a glass eleode. The pH meter was calibrated using buffe
pH 4.0 and 7.0. The conductance of water samples measured using conductometer (EUTE
ECCON 603K conductivity meter). TDS (mg/L) were Bmad with the help of TDS meter. To
hardness (mg/L), calciunm@/L), magnesium (mg/L), chloride (mg/L), Dissolv®xygen (mg/L), BOL
(mg/L), ammonia (mg/L), Ortho phosphates (mg/L)lpkate (mg/L) and total alkalinity (mg/L) we
determined separately, for three samples, in therdory, employing standard meth described in
APHA (American Public Health Association, 192, Fortnightly data obtained were compiled to get

seasonal mean and standard devie
Fig.1: Map of India and Haryana showing the study sit

TABLE A: Basic information of the lake
Sr. No. Details
1 Location Haryana, India
2 Latitude 76°637’ east
3 Longitude 28° 882’ west
v or aenen 4 Total are: 18-20 acres
5 Max. Deptt 10-12 feet
6 Primary inflow Canal water
7 Primary outflow: Nil
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RESULTS
The monitored values of physicochemical parametérsTilyar lake water samples had been

mentioned in the Tables 1, 2 and 3 and represaémtg@phs (Figures 2, 3 and 4).
Table 1: Temporal variations of different physico-©iemical parameters in Tilyar Lake (Station-1)

S. No. Parameters April May June July | August| Septaber Unit

1 Water Temp 27.35 30.25 31.35 31.55 29.95 28.45 °C
2 pH 8.295 8.65 8.678 8.3 8.332 8.545 -

3 TDS 162.50 156.0 156.0 120.05 110.30 154.35 mg/L
4 Turbidity 9.945 9.15 12.15 24.6 21.35 28.50 NTU
5 Conductivity 300.25 | 260.75 304.50{ 197.40 4730 307.50 pmhosCnit
6 Total Hardness 108.50 80.50 74.0 93.5( 81.5 89.50 mg/L
7 Calcium 18.92 21.02 23.55 18.93 20.61 22.29 mg/L
8 Magnesium 15.30 14.89 3.41 10.01 30.04 34.0 mg/L
9 Chloride 19.37 18.86 20.18 21.08 11.07 22.99 mg/L
10 Free CQ 4.0 00 00 5.0 00 00 mg/L
11 DO 2.95 3.70 3.30 5.0 4.50 4.30 mg/L
12 BOD 1.70 1.90 2.10 2.50 1.90 1.80 mg/L
13 Ortho-phosphate 0.35 0.11 0.15 0.33 0.06 0.07 mg/L
14 Ammonia 0.14 0.26 0.30 0.48 0.62 0.40 mg/L
15 Sulphate 0.68 1.0 0.68 0.51 0.66 0.49 mg/L
16 Alkalinity 67.0 80.0 78.0 47.63 57.5( 71.0 mg/L

All the values of results are represented as M&he. entire statistical calculations are done ustagistical software SPSS
package.
Table 2: Temporal variations of different physico-©iemical parameters in Tilyar Lake (Station-2)

S. No. Parameters April May June July | August| Septeimer Unit
1 Water Temp. 29.85 30.15 30.5 29.25 29.44 28.25 °C
2 pH 8.61 8.27 8.51 7.98 8.82 8.55 -
3 TDS 168.50 147.0 152.0 118.( 120.80 145.4( mg/L
4 Turbidity 12.73 12.55 12.86 13.8( 24.2% 33.15 NTU
5 Conductivity 389.50 | 381.50 235.50{ 193.90 365.0 290.50 pmhosCna:t
6 Total Hardness 105.0 82.50 79.0 73.50 88.0 101.50 mg/L
7 Calcium 21.44 23.13 25.22 18.5( 18.93 23.97 mg/L
8 Magnesium 51.45 24.75 16.0 27.30 40.75 41.65 mg/L
9 Chloride 16.0 17.98 20.65 14.23 11.93 13.97 mg/L
10 Free CQ 3.0 00 00 5.0 00 00 mg/L
11 DO 2.85 3.05 3.40 4.35 3.90 5.25 mg/L
12 BOD 1.75 1.95 1.60 2.15 2.05 2.45 mg/L
13 Ortho-phosphate 0.34 0.12 0.17 0.60 0.57 0.08 mg/L
14 Ammonia 0.17 0.04 0.29 0.84 0.19 0.32 mg/L
15 Sulphate 0.55 0.74 0.78 0.62 0.62 0.53 mg/L
16 Alkalinity 54.0 72.0 58.0 41.74 60.0 52.0 mg/L

All the values of results are represented as M&ae. entire statistical calculations are done ustagistical software SPSS
package.
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Table 3: Temporal variations of different physico-d©iemical parameters in Tilyar Lake (Station-3)

S. No Parameters April May June July | August| Septelver Unit
1 Water Temp. 28.60 28.75 30.65 31.15 28.65 28.15 °C
2 pH 8.48 8.74 8.55 8.02 8.80 8.48 -
3 TDS 153.50 | 139.40 151.50 123.80 112.80 141.Q mg/L
4 Turbidity 8.18 8.47 9.20 12.10 32.55 30.90 NTU
5 Conductivity 384.0 355.0 2425 200.0 340. 339.50 pmhosCnit
6 Total Hardness 96.50 80.0 75.0 81.0 77.50 83.0 mg/L
7 Calcium 18.50 25.23 21.87 18.16 15.93 23.55 mg/L
8 Magnesium 12.27 10.38 6.805 4.60 11.3¢ 24.20 mg/L
9 Chloride 18.69 19.49 19.97 15.55 9.44% 15.95 mg/L
10 Free CQ 5.0 00 00 5.0 00 00 mg/L
11 DO 2.70 3.05 4.0 4.90 4.50 5.20 mg/L
12 BOD 1.70 1.80 2.10 2.30 2.30 2.0 mg/L
13 Ortho-phosphate 0.32 0.10 0.16 0.62 0.50 0.13 mg/L
14 Ammonia 0.18 0.23 0.39 0.48 0.19 0.32 mg/L
15 Sulphate 0.48 0.94 0.63 0.51 0.54 0.47 mg/L
16 Alkalinity 63.0 68.0 56.0 68.0 71.0 69.0 mg/L

All the values of results are represented as M&ae. entire statistical calculations are done ustagistical software SPSS
package.
Fig.2: Physico-chemical analysis of water sampledm Tilyar Lake (Station-1)
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Fig.3: Physico-chemical analysis of water sampledm Tilyar Lake (Station-2)
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Fig.4: Physico-chemical analysis of water sampledm Tilyar Lake (Station-3)
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Lowest water temperature (27.35°C) was recordetthenmonth of April at station-1 while the
highest (31.55°C) in the month of July at stationflhe minimum value of pH (7.98) was
observed in the month of July at station-2 whilexmmaum value (8.82) in the month of August
station-2. The lowest concentration of total dissolved sohldss observed in the month of
August (110.3 mg/L) at station-1 and highest cotre¢ion was recorded in the month of April
(168.5 mg/L) at station-ZThe minimum turbidity (8.18 mg/L) was observed e tmonth of
April at station-3 while maximum (33.15 mg/L) inethmonth of September station-Bhe
maximum electric conductivity (389.bmhosCni:l) was observed in the month of April at
station-2 and minimum (193.8mhosCni:) in the month of July at station-2. The minimum
turbidity (73.5 mg/L) was observed in the monthJoly at station-2 while maximum value
(108.5 mg/L) in the month of April station-1.
The lowest concentration of calcium (15.88)/L) was observed in August at station-3 and
highest (25.23 mg/L) in May at station-Bhe maximum value of magnesium concentration
(51.45 mg/L) was observed in the month of Aprik&ttion-2 and minimum (3.41 mg/L) in the
month of June at station-The minimum chloride concentration (9.4%/L) was observed in
August at station-3 while maximum value (22.99 mgiuring September station-Ihe lowest
concentration of free carbon dioxide (00) was oles@in May, June, August and September at
all the three sampling stations and highest (5.@0Linduring April and July.The maximum
value of dissolved oxygen (5.25 mg/L) was obselveithe month of September at station-2 and
minimum (2.70 mg/L) in the month of April at stati@. The minimum BOD value (1.60 mg/L)
was observed in June at station-2 while maximuraoevé2.50 mg/L) in July station-1.
The lowest concentration of ortho-phosphate (0.@8Linwas observed in the month of August
at station-1 and highest (0.62 mg/L) in the monthJaly at station-3.The maximum
concentration of ammonia (0.04 mg/L) was observethe month of May at station-2 while
minimum concentration (0.84 mg/L) in the month afyJat station-2The minimum value of
sulphate (0.47 mg/L) was observed in Septembdatbs-3 while maximum value (1.00 mg/L)
in May station-1.The maximum concentration of alkalinity (80.0 mgiuas observed in the
month of May at station-1 while minimum concenwati(41.74 mg/L) in the month of July at
station-2.

DISCUSSION

Freshwater ecosystems of the world are collectif@tyng qualitative and quantitative degradatiokt
present world's precious water resources are ienigituation because of increasing pollution and
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contamination due to rapidly growing industrialinat exponential population growth, urbanization,
modern agricultural activities and other anthropugeactivities® ** ' Fluctuations in the water
temperature are closely associated with ambienpéeaturé® and it is certainly important for its effects
on different chemical and biological activitiesdnganisms in the ecosystem of different water tsdie
The variations in temperature of Tilyar Lake walér not show wide spatial difference the range gein
27.35°C to 31.55°C. Any variation in water temperatwas observed to be in general pattern of
fluctuations in air temperaturé1 natural waters, the pH ranges from 0 to 14. Avyaltie of 7 is neutral

pH less than 7 is acidic and greater than 7 reptesekalinity. The main components that regulate t
pH in natural waters are the carbonate, which c@eprCe, H,Co; and HCq (APHA, 1995)' In the
present study, pH ranged from 7.98 to 8.82, refigcilkaline nature of lake water. This is in actzorce
with earlier study done by Wetzel (1978yho reported that in Indian waters, value of phges from 8

to 97, 16, 17.

High concentration of total dissolved solids indézhmore ionic concentration in the water, which ba
unsafe for drinking and can induce an unfavorahlsigochemical reaction in the consumers. Incréase
concentration of TDS indicates pollution by extram® sourcéé TDS concentration varied from 110.3
to 168.5 mg/L in the sampling sites. The conceiatnadf TDS at all the sampling stations was rekdtiv
lower in the month of August and first half of Sepber, probably due to dilution by precipitatiorridg

the monsoon period. The transparency of water htes the depth at which light can penetrate and at
which photosynthesis can take place. Turbidity igsaal property of water and indicates a reductbn
clarity that may be because of suspended parti€hes.turbidity of water is caused by suspendedenatt
like clay, silts, organic and inorganic matter,niten and other microscopic organisthduring the
study period, water turbidity was found to be higtaring the monsoon season which may be due to
heavy load of silt into the lake water from thedeecanaf.

The term hardness is frequently used as an assasefrthe quality of water supplies. The hardnefss o
water is governed by the content of calcium andmaaym salts, largely combined with bicarbonate and
carbonate (temporary hardness) and with sulphatekrides, and other anions of mineral acids
(permanent hardnes$) Kannan (199%} has classified water on the basis of hardnessesailu the
following manner; 0-60 mg/L-soft, 61-120 mg/L-modealy hard, 121-160 mg/L-hard and greater than
180 mg/L-very hard. Total hardness on many occasiwas found to be less than alkalinity, thus
indicating that the hardness is due to carbonatdsicarbonated. The hardness at the three sites was
within the permissible limifs %

Calcium is one of most important ions, in the ass®nt of water quality and calcium concentration
above 25 mg/L is classified as calcium rich waBalcium influence the growth and population dynamic
of fresh water flora and fauna both directly andiriectly. High concentration of calcium favors rich
growth of diatoms when followed with high temperatuCalcium is a required nutrient of normal
metabolism of higher plants as well as of prokag6t® The calcium content of all the sampling
stations was within the acceptable lirfiits

Because of magnesium solubility’s characteristing lawer biotic demand, concentration of magnesium
is relatively conservative and varies little indhewater lakég. On the contrary high fluctuations in
magnesium were observed in the present study. Magnecontent also adds to the hardness of water
and along with calcium ions posses the problem cafles formatio’. In natural surface water the
concentration of chloride is normally low. Chloridencentration influences the general osmotic gglin
balance and ion exchange, but metabolic utilizatloes not produce large variations in the spatidl a
seasonal distribution within most lak&sThe concentration of chloride ions were in thegewhich are
typically found in fresh watewith few exceptionS' % The free carbon dioxide concentration of the wate
depends upon the equilibria established among gineos carbon, the bicarbonate system, external
loadings, contribution from metabolic respirationdautilization in photosynthesis. Because of free
carbon’s reactions in the carbonate equilibria enchange with the atmosphere it is mainly present i
small quantities in most water bodiesThe present study further confirms the findin§¥uetzel (2001)

19 as the free carbon dioxide was absent in mostefrtonths during study period.
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Dissolved oxygen reflects the physical and biolabprocess in water, shows the metabolic balande an
DO level acts as an indicator of water bdiRelatively low concentration of DO was recordedé&cond
half of May and in the month of June may be dukigher metabolic rate at increased temperatufde
concentration of dissolved oxygen was found todve ih summer mont8 This can be due to higher
rate of decomposition of organic matter and limifldv of water, leading to consumption of oxygen
from watef’. The higher concentration of DO was recorded imsoon months. It may be due to the low
solubility at high temperature and high degradatafnorganic substanc®s® Biological Oxygen
Demand (BOD) is an important parameter for the ssment of water quality. It is helpful in
determination of organic loading on water bodiese TBOD values reflect high concentration of
biodegradable matter and high oxygen consumptiomdigrotrophic organisrits At all the sampling
sites, higher BOD levels were recorded during summanths which might be due to high temperature
which favors microbial activify' ** 3> The most significant inorganic phosphorus in giguecosystems

is orthophosphate (inorganic soluble phosphorusghwis probably considerable <5% in most natural
water$® ¥ At all the sampling sites comparatively highentemt of phosphate was recorded during
monsoon months (July and August). It might be dueain water came from agricultural fields and mlixe
with the influent water of the Lake*®

Ammonia in water is present primarily as ammonid andissociated ammonium hydroxide. The later
being highly toxic to aquatic organisms, especiéi#f®. The distribution of ammonia in fresh water is
highly variable regionally, seasonally and spatialithin lakes depends on the level of productivtyd
the extent of pollution from organic matter. Thiatieely low concentration of ammonia was obserired
post monsoon period might due to their consumphbgnbiological activities at higher temperature.
Sulphate helps in determination of water qualitulpBar is utilized by all living organisms in both
inorganic and organic forms. Sulphate is reducesutphydryl (-SH) groups in proteins synthesis wéth
contaminant product of oxygen that is utilized xidative metabolic reactioffs At all the sampling
stations, comparatively higher concentration opbkate was assessed during the summer months (April
to June) which might be due to low water level dgrthese montf$ 3 ° Alkalinity represents the
buffering capacities of water; high alkalinity vakiare indicative of the entropic nature of theewat
bodies, and unsafe for ecosystem as well as fabpous&. Throughout the study period alkalinity was
mainly due to bicarbonates but higher concentratias recorded in the monsoon months. It may be
attributed to the presence of carbonates and abséricee carbon dioxidg 42 4344 45 46

CONCLUSION
The Physico- Chemical Analysis of the water samfiles the three sampling sites revealed that the
water of Tilyar Lake is alkaline. The overall watgrality of the study site remained within the daféts
throughout the months of study period which shothet water of Tilyar Lake is fit to support the
biodiversity. It is further recommended that théhadties should regularly monitor for physico-cheat
assessment for seasonal variations and prevent pessible source of pollution around the lake.
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