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                                                      ABSTRACT 
 

There are three lakes in Ajmer of which Anasagar is the biggest and has the largest 
catchment area. The gorgeous man-made Anasagar Lake is situated to the north of the city of 
Ajmer. The state of Rajasthan is well known for its desert area and water scarcity. It is 
situated at 74°38’- 74°42’E and 26°25’-26°29’N. The catchment area of lake is 70.55 sq. 
km, and its circumference is 12.88 sq. km.  Sampling of physiochemical factor from various 
sites on the surface water from Anasagar Lake of Ajmer city was carried out. The aim was to 
determine the water quality of the lake by studying the physical parameters including 
temperature, turbidity and electrical conductivity and  chemical parameters which include 
pH, alkalinity, dissolved oxygen, total hardness, chloride, phosphate, conductivity, total 
dissolved solid, sodium potassium and chemical oxygen demand.       

Key Words : Lake, Catchment area, Water scarcity, Water quality, Physico-chemical 
parameters. 

 
 

INTRODUCTION 
Limnology is often regarded as a 

division of ecology or environmental 
science. It is, however, defined as "the study 
of inland waters". This comprises the 
biological, chemical, physical, geological, 
and other attributes of all inland waters 
(running and standing waters, fresh and 
saline, natural or man-made). This includes 
the study of lakes and ponds, rivers, springs, 
streams and wetlands1     

Limnology is an interdisciplinary science 
with multifarious dimensions has emerged,  

 

which deals with the study of structural and 
functional attributes of the lentic freshwater 
environment and problems associated with 
them2. A body of fresh or salt water of 
considerable size that is surrounded by land 
is referred to as Lake. On Earth, a body of 
water is considered a lake when it is inland, 
not part of the ocean, is larger and deeper 
than a pond, and is fed by a river3,4 .India is 
interspersed with water bodies, such as 
rivers, lakes, ponds and other. As far as the 
lake of India are concerned there are both 
natural and man made lakes to be found     
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across the subcontinent. It is difficult to trace 
the history of the natural lake of India. But 
the man made lakes have a historical 
background since most of these were built 
by kings and emperors as reservoir. The 
lakes of India are generally categorized as 
freshwater and brackish lake. The lakes 
and reservoirs, all over the country without    
exception, are in varying degrees of 
environmental degradation. The degrada 
tion is due to encroachments eutrophica 
tion (from domestic and industrial effl -
uents) and silt5. Due to multifold pressure 
of urbanization, urban sewage, waste dis -
charge, clothes washing activities, agri -
cultural practices and construction active -
ties as a result of which several housing 
colonies have come up on the lake margin. 
The water quality of urban lakes has deter -
iorated so much as to cause serious 
disturbance to the bio-diversity of the lake 
environment. The effects of water pollution 
are not only devastating to people but also 
to animals, fish, and birds. Polluted water 
is unsuitable for drinking, recreation, 
agriculture, and industry. It diminishes the 
aesthetic quality of lakes and rivers. More 
seriously, contaminated water destroys 
aquatic life and reduces its reproductive 
ability. Eventually, it is a hazard to human 
health. Nobody can escape the effects of 
water pollution. When water scarcity 
causes political tensions to arise, this is 
referred to as water stress. Water stress has 
led most often to conflicts at local and 
regional levels6 With rapid growing 
population and improving living standards 

the pressure on our water resources is 
increasing and per capita availability of 
water resources is reducing  day  by  day7.      

Thus the “global water crisis” tends to 
be viewed as a water quantity problem, 
water quality is increasingly being acknow 
-ledged as a central factor in the water 
crisis8   

Aims and Objective 

This study was done to analysis the 
data of physical and chemical characteris -
tics for Anasagar Lake of Ajmer (India).  

Study Area  
The study was conducted for Lake 

Anasagar (Fig. 1), a perennial shallow 
fresh water body situated in the heart of 
Ajmer city (25°38’ and 26°58’ North lati -
tude and 73°52’ and 75°22’ East lati -
tude). There are three lakes in Ajmer of 
which Anasagar is the biggest and has the 
largest catchment area. The gorgeous man-
made Anasagar Lake is situated to the 
north of the city of Ajmer. It was made in 
12th century by building a dam across the 
river Luni and was named after the name 
ruler Anaji Chauhan, who constructed the 
lake during 1135-1150 AD. Temperature is 
very high in summers and very low in 
winters. Average summer temperature 
stand at around 38°C maximum and 
minimum temperature is 27 ° C. There is 
not much of rain in Ajmer even during the 
monsoons. Ajmer receives 40-50 cms of 
precipitation in the rainy season and thus 
suffers from water scarcity problems 
through the year. The best season to visit 
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the Ajmer is in the winters or in September 
to March9 
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Fig. 1 : Map of Ajmer city showing Anasagar lake 
 

MATERIAL AND METHODS 
Sampling 

A great deal of care is to be exercised in 
the choice of method for sample collection. 
Surface water samples were collected from 
lake every month during January 2009 to 
June 2009 and analyzed in the laboratory for 

important physicochemical parameter like 
temperature, pH, dissolved oxygen total 
hardness, alkalinity, BOD, COD phosphate 
and electrical conductivity.  

Analysis has been done according to the 
method described by APHA and as per 
workbook on limnology10.  
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Table 1 : Average physicochemical parameters at selected sites of Anasagar lake 
 
S.no Parameter Jan Feb March April May June Average Min  Max  

1 Temperature 
(0C) 

17.3 21.2 23.3 24.2 25.5 28.4 27.9 17.3 28.4 

2 Transparency 
(cm) 

4.90 5.00 5.10 5.20 4.20 4.80 5.8 4.20 5.20 

3 pH 7.60 8.77 7.42 8.39 8.10 8.90 9.8 7.42 8.90 

4 Conductivity 
(mmhos/cm) 

2.66 2.50 2.72 2.70 2.65 2.71 3.18 2.50 2.72 

5 TDS (mg/l) 1370 1697 1278 1742 1367 1358 1762 1278 1742 

6 Dissolved 
oxygen(mg/l) 

8.10 8.2 8.1 7.7 7.1 7.1 9.2 7.1 8.2 

7 Alkalinity 
(mg/l) 

414.2 514.3 530.0 534.0 560.0 584.10 627.3 414.2 584.1 

8 Total 
Hardness 
(mg/l) 

315.0 347.0 397.0 401.0 403.0 519.00 476.4 315. 519.0 

9 Ca Hardness 
(mg/l) 

88.56 90.30 100.0 96.36 75.20 88.51 107.7 75.2 100.00 

10 Mg Hardness 
(mg/l) 

473.69 256.7 297.0 304.6 327.8 430.5 418.05 256.7 473.69 

11 Phosphate 
(mg/l) 

1.71 1.62 1.53 1.39 1.37 1.43 1.8 1.37 1.71 

12 Sodium 
(mg/l) 

30.20 32.10 34.15 36.50 38.90 43.00 42.96 30.20 43.0 

13 Potassium 
(mg/l) 

21.25 19.50 17.80 19.90 22.10 23.20 24.7 17.80 23.20 

14 COD (mg/l) 120 135 138 147 150 155 169 120 155 
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RESULTS AND DISCUSSION 
Physico-chemical parameters of Anasagar 
Lake of Ajmer city 
Temperature: The temperature value ranges 
between 17.3 0C to 28.40C respectively in 
January and June for water. Temperature 
changes produce characteristic patterns of 
circulation which greatly influence the 
aquatic life. 
Transparency: Suspended materials in 
water produce turbidity and reduce light 
penetration. Transparency is inversely 
proportional to the turbidity of water. While 
the average value for transparency is 5.8cm 
from January to June during the study period. 
pH: the pH value ranged from 7.60 to 8.90 
in January to June respectively. pH serves as 
index to denote  the extent of pollution by 
acidic and alkaline waste. Due to the 
presence of carbonates and bicarbonates, the 
pH of Anasagar Lake is found to be 
generally above 7 which make water 
alkaline. 
Electrical Conductivity: the conductivity of 
water depends on the concentration of ions 
and its nutrient statues. While the maximum 
value of conductivity was 2.72 recorded in 
the month of March 2009 and the minimum 
value was 2.50 in the month of February 
2009 in the Anasagar lake of Ajmer. There 
was negative significant relation between 
electrical conductivity value and water 
temperature. 
Total Dissolved Solids: ISI prescribed the 
desirable limit of TDS is 500 mg/L in 
drinking water. The maximum permissible 
level is 2000 mg/L. the average value of total 
dissolved solids was 1762 mg/l from the 
month of January to June 2009. 

Dissolved Oxygen: In the fresh water DO 
reach 14.6 mg/l at 00C, at temperature of 20-
300C, the levels of saturated DO is 9 to 7 
mg/l. The value of DO varied from 8.10 to 
7.2 mg/l. and its average value was 9.2 mg/l. 
All the value of DO from the month of 
January to June is well within the 
permissible limit 
Alkalinity: The value of alkalinity in water 
provides an idea of natural salts present in 
water.  The maximum permissible level of 
alkalinity is 600 mg/L of drinking water. 
Maximum alkalinity of water was 584.10 
mg/l recorded in the month of June 2009, 
indicates that the water of Anasagar Lake is 
hard. 
Total Hardness: In the freshwater, hardness 
is imparted by the calcium and magnesium 
ions which are in combination with 
bicarbonates and carbonates apart from 
sulphates, chlorides and nitrates. The 
maximum concentration of total hardness in 
the Anasagar lake of Ajmer was 519.00 mg/l 
in June and the minimum value was 315.0 
mg/l in january and its average value was 
476.4 mg/l, therefore all the value of 
hardness is well under the permissible limit. 

Calcium Hardness: calcium is an important 
nutrient required for aquatic life. Acc to the 
WHO 75mg/l as a maximum acceptable limit 
for international standard and 200mg/l as an 
excessive limit. The average  value of 
calcium from the month of January to June is 
107.7 mg/l. 

Magnesium Content: Magnesium is an 
essential constituent of all the primary 
producers. The value of magnesium varied 
from 473.69 to 256.7 mg/l, in the Anasagar 
lake of Ajmer. 
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Phosphate: important source of phosphate 
depends on geochemical condition and 
surface runoff from surrounding field. The 
high concentration of phosphate give rise to 
an algal bloom and it also brings 
eutrophication. All the value of phosphate in 
Anasagar Lake is under the permissible limit. 
Its average value was 1.8 mg/l. 

Sodium: Sodium when present in high 
concentrations limits biological diversity due 
to osmotic stress. Sodium is generally found 
in lower concentration than calcium and 
magnesium in fresh water. The maximum 
value was 43.00 mg/l in June 2009 and its 
average value was 42.96 mg/l recorded 
during the study period. 
Potassium: Potassium is an important 
element present in water and plays a vital 
role in the metabolism of freshwater 
environments. It is found in smaller amounts 
than sodium. The average value of potassium 
was 24.7 mg/l recorded during the study 
period. 
Chemical oxygen demand: The maximum 
permissible limit for COD is 250 mg/l. the 
maximum COD was 155 mg/l recorded in 
the month of June and minimum value was 
120 mg/l in January. All the value of COD 
falls within the prescribe limits. 

CONCLUSION 
The present study documents the 

analysis of various physico-chemical 
parameters of lake. It is observed that some 
of the parameters like phosphate, dissolved 
oxygen were surprisingly very high at some 
sites. However overall averages of these 
parameters were found to be within the 
permissible limits. The present study reveals 
that in summers, when the temperature is at 

its peak, various parameters of the water 
quality also fluctuate accordingly. Due to 
multifold pressure on the lake, periodic 
monitoring of water quality parameters must 
be instituted so as to obtain information on 
environmental quality of the lake. 
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