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Abstract:  

To understand Water quality of any ecosystems we most know about their different physico-Chemical parameters. 
Lonar is best aquatic ecosystems for the understanding of quality of lake water because it is Magic water. Such 

Crater Lake is situated inBuldana district of Maharashtra state India. Lonar Lake is the third largest natural salt-

water lake in the world. Present work on analyze Physico chemical parameters and investigate the pollution level 

so as to determine status of eutrophication of Lonar Crater. Lonar Crater is a wet land which is important 

biodiversity sector. The lake brine supports typical microbial flora and fauna need to be investigated to access its 
value of wet-land to be recognized as Ramsar Site of India. For the investigation of water quality, we selected four 

different sites to analyzed Physical parameters like Temperature, Colour by means of Transparency, Total dissolved 

Solid and   Electrical conductivity along these physical several Chemical parameters also studied that is Dissolved 

oxygen, Alkalinity on the basis of both Carbonate and Bicarbonates, Chloride, Salinity, Calcium and their 
Hardness, Magnesium Hardness,   Phosphate, Sulphate, Silicates, Iron, Ammonia, Nitrites, Nitrates, BOD 

(Biological Oxygen Demand) and COD (Chemical Oxygen Demand) for a one year during January 2014 to 

December 2014. During the study period it was concluded overall salinity was Decreases and biological oxygen 

demand increases that may lead towards the Eutrophication. 
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Introduction: 

     Lonar crater is third biggest due to meteoritic 

impact crater in the world. The Lonar ecosystem 

has evolved in a unique way due to the unusual 

geohydrological and climatic conditions. 

However, the same conditions have made it 

extremely fragile and vulnerable to human 

interventions. Therefore, the biotic zones 

resulting from such isolation need immediate 

protection Malu (2002), Kodarkar, (2008), 

Tandale, Dabhade (2016). Hagerty and Newsom 

(2001) also suggested that the Lonar crater was 

formed by the impact of a meteorite. Lonar 

crater the only such in the great basaltic 

province of India. The Lonar crater has attracted 

the attention of world geologists for investigation 

of its origin and the source of salinity of lake 

water; it is ecological wonder (Malu et al., 2007). 

This inland lake with no effluent is fed by a 

seasonal drainage mainly confined to its 

periphery and also by number of fresh water 

springs Dabhade (2015), Tandale and Dabhade 

(2014).  The crater contains many sub-

ecosystems, each constituting a subtle 

combination of floral and faunal species, due to 

localized variations in the conditions of soil, 

water and humidity. However, the same 

conditions have made it extremely fragile and 

vulnerable to human interventions. Therefore, 

the biotic zones resulting from such isolation 

need immediate protection Dabhade (2006). 

During the experimental periods Physico-

Chemical parameters of lake water investigated. 

On the basis of physicochemical parameters we  

 

 

determine the quality of water and status of that  

ecosystem. Lonar Lake is very popular for its 

high Salinity as well as Alkalinity. In case of  

fresh water bodies there physicochemical 

parameters are generally in permissible limit 

due to that it may use full for Drinking purposes  

as well as Irrigation also Tandale et al., (2012), 

but some water bodies may not be use full for 

such purposes then that water body need to 

conserved the water properly Solanke and 

Dabhade (2016), Meena et al., (2014), Wanjari 

(2016) also studied the physico chemical 

parameters of Kurala Dam for monitoring the 

load of pollution. Water pollution is due the 

increasing load of aquatic planktons which can 

enhance the biological oxygen demand; in case 

of Lonar crater algae like spirulina was 

dominant Dabhade and Tandale  (2016), 

Wanjari and Dabhade (2015). Rather than these 

algae some more planktonic communities study 

by Dabhade and Tandale (2016).   
 

Material and Methods: 

     Lonar Crater (190 58’N and 76o 31’E) Lake is 

a unique meteoritic crater in basaltic rock. It 

lies in a nearly circular depression surrounding 

on all sides by steeply rising escarpments. The 

lake basin is closed on all sides and therefore 

has no outlet. Lonar Lake has a localized 

temperature system as it is being subterranean 

hollow closed from all sides; the lake basin is 

partly screened from direct sun light at different 

places and at different times of the day 

Dabhade, (2006), Dabhade (2013).  
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the periods of One Year (Jan 2014 to Dec 2014). 

Water Temperature analyzed by simple 

thermometer, TDS analyzed by the EC-TDS 

ANALYSER CM 183 ELICO, EC analyzed by 

Conductivity meter CM-180 ELICO, Total 

Hardness, Free CO2, Carbonates, Bicarbonates, 

Chloride, Salinity, Calcium, Calcium Hardness, 

and Magnesium Hardness, Total Phosphate, 

Sulphates, Silicates, Ammonia, Nitrites, Nitrates 

by using ELICO Nephelometer CL 52D and 

Spectrophotometer 106 SYSTRONIC by using 

photometric method, BOD, COD  analyzed by 

Titrometric method  with the help of  standard 

method for water analysis (APHA) by Clesceri et 

al., (1998) 

 

 
 
 
 
 
 
 
 

 
 
 
 

Fig. 1-View of Lonar Lake. 
 
 
 

 
 
 
 
 
 
 
 

 
 
        Fig.2-Sampling Site S1 Ramgaya         Fig.3-Sampling Site S2 Kamlajadevi Temple 
 
 
 
 

 
 
 
 
 
 
 
 

 
      Fig.4-Sampling Site S3 Mahadev Temple              Fig.5-Sampling Site S4 near Dergha 
 
Result and Discussion: 

     Physico-Chemical parameters of Lonar crater 

were studied for one year from four sampling 

sites, the mean values of all physicochemical 

parameters are in Table No. 1. 

Details of all parameters are given bellow 

Temperature: During the experimental periods it 

was observed that highest value of temperature 

was 27.58±2.19 0C on sampling sites S4, while 

lowest was observed on S1 that is 25.25±2.42. 

Lonar Lake is subterranean hollow closed just  

 

only screening of sunlight at different places and 

at different times Dabhade, (2006). On the basis 

of water temperature dissolved form of oxygen  

may fluctuated Tandale and Dabhade (2016) 

maximum value of DO (Dissolved Oxygen) were  

observed on sampling sites S4 and lowest was 

on S3, 4.8±3.66 mg/l and 4.02±2.55 mg/l. Now  

adays DO of water bodies goes on decreases 

Dabhade (2013). 

      Total Hardness of Lake water highest was 

observed on sampling sites S1 84.83±35.3mg/l 

and lowest was 76±12.7mg/l on S2. Lonar Lake 
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water has alkalinity but it was observed that it 

goes on decreases, the alkalinity of water is due 

to the absences of free CO2 that may converted 

in to the Carbonate as well as bicarbonate.  

     When the value of carbonate was high on 

sampling sites S1 then value of Bicarbonate was 

low and when the Carbonate value low the 

Bicarbonate value high at sampling sites S2 

their values are 1695±887.5mg/l and 

1537.17±833.2mg/l. Bicarbonates was 

1284.17±554.3mg/l and 1207±505.5mg/l. 

     Several solids particles are observed in 

dissolved form in to the water, maximum of 

them are ions or others which are not easily 

separated by simple filtration such particles are 

called dissolved solids.  Total dissolved solids of 

Lonar water sample highest was observed on S4 

which was 7.45±0.76ppt and lowest was on S2 

7.24±1.00ppt. on the basis of such dissolved 

ionic component and others they show Electrical 

conductivity, highest EC(Electrical conductivity) 

was observed on sampling sites S1 and lowest 

was on S2 these are 12.71±3.44mS, 

12.43±3.37mS.from that it was cleared that the  

EC of Lonar crater water sample was nearly 

equal from all sampling sites Tandale and 

Dabhade (2014).  

      During the study period minimum chloride 

was 4162.4±979.36 mg/L on S4 and maximum 

was in S2 4659.8±1297.9mg/L. Permissible 

value of chloride is 250 mg/l, Gaikwad  and 

Sasane (2013) also studied the effect of high 

chloride in water cause laxative effect. 

     From the Chloride salinity may be calculated 

if it was in permissible level but in Lonar water 

sample highest mean value was recorded on the 

sampling sites S2 8489.48±2353.7mg/l and 

lowest was on S4 7576.93±1769mg/l. Borul 

(2012) was recorded salinity from 8460 mg/L to 

10250 mg/l.  From that it was cleared that the 

value of salinity day by day decreases.  

     Water sample containing Calcium observed 

on S2 was highest while on S3 it was low it was 

39.7±24mg/l and 36.5±15.7mg/l. and hardness 

was same at sampling sites there values are 

9.9±6mg/l and 9.1±4mg/l. From the Calcium 

hardness we may calculate the Magnesium 

hardness which was observed highest on S1 and 

Lowest on S2 it was 18.3±8.7mg/l, 

16.1±3.1mg/l.  

      Phosphates is also important element of 

aquatic ecosystem during the study periods 

highest value of phosphate was found in 

2.62±1.7mg/l and lowest was 1.6±1.34mg/l on 

sampling site S1 and S4 respectively.  The 

values of Phosphates in Natural water was may 

found higher level due to the contribution of 

Sulphates by weathering of the rocks. Due to 

surface water runoff, agriculture run off, washer 

man activities increases inorganic phosphate in 

water in rainy season therefore phosphate level 

increases in monsoon season. Similar results 

obtain by Borul (2012), Pawar (2010) observed 

phosphates value less than 0.82mg/L. Siddiqi 

(2008) Reported total phosphates in to the range 

of 2.8-2.9mg/L indicating good biotic utilization  

by the variety of aquatic biotic life forms and 

that it is not a limiting factor to biological 

growth in Crater Lake and such phosphates 

indicate eutrophication trends in Crater Lake. 

Satyanarayan et al., (2008), Verma et al., (2013) 

Yannawar et al., (2013) observed the value more 

on same fresh water bodies. High amount of 

Phosphates values acts as nutrition to the 

several algal species due that they grow 

vigorously on the surface of water bodies by that 

biological oxygen demand increases and such 

lake may move towards the Eutrophication 

Tandale and Dabhade (2016). 

     Sulphates are also one of the most important 

elemental compounds which were runoff from 

the domestic sewage and also contribute 

Sulphates to an aquatic ecosystem. During the 

study period’s highest value was observed on 

sampling sites S4 which was 1.66±1.32mg/l and 

lowest was on S1 0.71±0.34mg/l. High level of 

Sulphates is an indication of pollution Tandale 

and Dabhade (2014). Sulphates value in Lonar 

crater was increases on sampling sites S4 due to 

the flow of sewage water from Lonar town.  

     During the study periods high value Silicates 

was observed on 0.89±2mg/l on S4 and lowest 

was on S3 it was 0.31±0.3mg/l.  In general 

natural water bodies it was ranges from 1 to 30 

mg/l, as compared to it Lonar water have very 

less we called it in trace amount.  Several rocks 

and natural water contain very high value of 

silicates. Iron is one of the most important trace 

elements in biological system. In Ground Water 

it was found in Ferrous Bicarbonate form due to 

oxidation and alkalinity of lake water Tandale 

and Dabhade (2014). During the study periods 

highest value was observed on sampling site S2 

it was 2.7±1.33mg/l and lowest was 

2.16±1.4mg/l on S3. Nitrogen is the one of the 

important element which was observed in both 

Inorganic as well as organic form. Inorganic 

forms of Nitrogen are Ammonia, Nitrates and 

Nitrites and organic Form of Nitrogen like Urea, 

Nucleic acid and amino acid. If both organic 

forms of Nitrogen and phosphorous show their 

impact for increasing high BOD byDabhade 

(2013).  
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     Ammonia is dissolved in a water to produce 

Ammonium hydroxide and further dissociates in 

to Ammonium and hydroxyl ions. Aquatic 

autotrophs incorporate nitrogen through 

ammonium ions at a faster rate. During the 

study period highest value of Ammonia was 

found 12.1±9.2mg/l on S4 while on S3 it was 

8.22±4.28mg/l.  During the study period’s 

highest value of Nitrites recorded in the S2 was 

6.63±4.34 mg/l and lowest was on S4 it was 

4.025±3.43mg/l.  Shinde, et al., (2013) Nitrites 

are found in traces amount but their value was 

slightly increases during study periods.  

     During study period Highest value of Nitrates 

was 

observed on S1, 10.58±9.03mg/l and lowest was 

on S4, 8.52±7.76mg/l. It was gradually 

increases Dabhade, (2006). During the study 

periods highest value of BOD was observed on 

sampling sites 182.5±111.2mg/l on S4 and 

157.083±98.8mg/l on S1 which was low. While 

the COD was highest on sampling sites S3 and 

lowest was on S2 these are 323.08±115.9mg/l, 

299.58±112.8mg/l. In some sewage water also 

show the high values of both Wanjari and 

Wanjari (2016). From these values of BOD and 

COD it was cleared that Lonar lake water was 

going towards the processes of Eutrophication. 

leading towards Eutrophication led to reduction  

   

Table No. 1.  Show Mean and standard deviation Physico Chemical Parameter of four sampling sites. 
  

Parameter S1 S2 S3 S4 total 

Temperature 25.25±2.42 25.92±2.2 26.67±2.14 27.58±2.19 26.35±0.122 

DO 4.125±2.72 4.43±2.54 4.02±2.55 4.8±3.66 4.34±0.53 

Total                   84.83±35.3 76±12.7 79±16.4 76.2±19.9 79±9.92 

CO3 1695±887.5 1537.17±833.2 1650.17±751.9 1674.17±826.42 1639.13±55.7 

HCO3 1207±505.5 1284.17±554.3 1259.5±453.84 1230.21±518.94 1245.21±41.6 

TDS 7.3±1.1 7.24±1.00 7.315±0.90 7.45±0.76 7.318±0.136 

EC 12.71±3.44 12.43±3.37 12.565±3.38 12.50±2.96 12.55±0.22 

CLOR 4498.47±1062 4659.8±1297.9 4609.63±990.8 4162.4±979.36 4482.58±148.2 

SALI 8202.68±1958.6 8489.48±2353.7 8400.44±1813.3 7576.93±1769.32 81.67.38±265.9 

CA 39.06±16.42 39.7±24 36.5±15.7 37.6±25.3 38.2±5 

CAH 9.75±4.1 9.9±6 9.1±4 9.4±6.32 9.53±1.24 

MGH 18.3±8.7 16.1±3.1 17.04±4 16.3±4.13 17±2.54 

PHS 2.62±1.7 2.06±1.32 2.01±1.6 1.6±1.34 2.1±0.2 

SUL 0.71±0.34 1.2±0.8 1.14±0.64 1.66±1.32 1.18±0.41 

SIL 0.409±0.28 0.437±0.34 0.31±0.3 0.89±2 0.51±0.9 

IRON 2.47±1.45 2.7±1.33 2.16±1.4 2.33±1.32 2.41±0.057 

NH3 10.8±5.4 8.72±3.70 8.22±4.28 12.1±9.2 9.95±2.47 

NITRI 5.325±5.05 6.63±4.34 6.52±5.11 4.025±3.43 5.625±0.8 

NITRA 10.58±9.03 9.81±7.24 10.31±9.22 8.52±7.76 9.80±0.96 

BOD 157.083±98.8 179.58±96.8 167.08±97.19 182.5±111.2 171.56±6.86 

COD 311±124.0 299.58±112.8 323.08±115.9 319.17±137.73 313.21±11.14 

 

 
 

Graph 1. Pia diagram showing mean values of all Physico-Chemical parameters. 
 

Conclusion: 

         Lonar Crater Lake is a wet land of 

important biodiversity. It is extremely important 

for waterfowls, ducks, cranes, and many other 

migratory birds and microscopic organisms. The  

hydrological study reveals deteriorating changes 

of flora fauna and macrophytes and increase in 

 

 

 

pathogenic organisms.It is necessary to compile 

the available data together, so that the remedy 

for the conservation of the Crater will be 

possible only through comprehensive 

conservative measures which will be conceived  

during the project work. The lake brine: 

supports typical microbial flora and fauna need  

Physico Chemical Parameters mean of four 

sampling sites
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to be investigated to access its value of wet-land 

to be recognized as Ramsar Site of India.  
 

Recommendations and Suggestions: 

         It is intensive need of conservation of 

Lonar lake because of its uniqueness regarding  

many aspects i.e. Morphometry, Origin, Salinity,  

Alkalinity, Biodiversity, Geological setting, 

Topography, Ecology. All the above stated 

aspects indicating that the lake is not a ordinary 

occurance in India. Unfortunatelly such a 

ecological wonder is threatened by 

anthropological interventions. Due to that 

conservation should be taken for such ecological 

wonder.  
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