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ABSTRACT  

The paper deals with physico-chemical analysis of Kambe Lake, Kambe, Bhiwandi, Dist. Thane. The investigation was 

carried out for the period of one year (Jan’14-Dec’14), representing pre-monsoon, monsoon and post monsoon studies. In 

all 21 physico-chemical parameter were studied. However, parameters like Dissolved Oxygen, Hardness, Nitrate, Silicate, 

Phosphate, etc. which are considered as significant for aquaculture are included in the present paper. On the basis of 

finding from present study, it can be concluded that lake is beneficial for the community and can be important source of 

livelihood if composite fish culture is practiced. 
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INTRODUCTION 

India is rich in lentic and lotic ecosystems comprise several 

thousand lakes and ponds of varying extent. These are 

distributed all over the country. In view of increasing 

population of the country, intensification of the efforts for 

tapping alternative methods of food production is 

signposted. Aquaculture is one of the methods that hold 

many promises and goes well with abundance of aquatic 

ecosystem in the country. It has added importance in view 

of the global fishing industry becoming depleted due to 

intensive fishing. Maharashtra state is having more than 3 
lakhs. Open water for fish culture in the form of lakes and 

reservoirs. Near about 80,000 tonnes of fish production is 

expected from these water bodies.  

       Thane district is one of the districts of Maharashtra 

state for fish production and natural water reservoirs. There 

are about 300 water bodies in Thane district, most of which 

are located in rural and semi-urban areas. Most of these 

water bodies can be utilized for the development of inland 

fisheries, if utilized successfully for practicing aquaculture. 

It is with this view is mind the present work was 

undertaken during the study period (Jan 2014 – Dec 2015). 

The paper deals with the study of Physico-chemical  

parameters   of   the   lake   under  investigation  in  

relationto aquaculture. Voluminous work has been carried 

out on Lakes located in the vicinity of Thane city by Ansari 

et al. (2014), Koliyar & Rokade (2008),  Pejaver et al. 

(2004) and Somani & Pejaver (2007). But very little work 

has been carried out in rural and semi-urban of Thane 

district (Amte & Gore Tejali, 2012; Dalvie,  2014, Gupte & 

Shaikh,  2014,  Kakavipure & Yeragi,  2007;  Lendhe & 

Yeragi, 2004). 

MATERIAL AND METHODS 

Collection of water samples  

Water samples from two pre-decided sites were collected in 

clean polythene bottles by taking necessary precautions. 

The bottles were rinsed before sampling and sealed after 

collection and labeled in the field.  

Analysis of water samples  

Analysis was carried out for various water quality 

parameters in the field and laboratory. The surface water 

was collected from Kambe lake Kambe, Bhiwandi, 
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Disttrict, Thane, Maharastra State (Figure 1) every month 

during early  morning between  8.00 am  to 10.00 am,  

throughout the study period i.e. from January 2014 to 

December 2015. However, observations recorded during 

the first year of study period i.e. January 2014 to December 

2014 are discussed in the present paper. Air and water 
temperatures were recorded on the spot. Similarly,  samples         

for estimation  of  Dissolved  Oxygen  were  fixed   by   

adding Winkler’s A and B  in   the  BOD bottles in  the 

field. The entire analysis was completed within 24 hrs of 

collection by methods mentioned in APHA (2004), Trivedy 

& Goel (1984) and Mishra (1993). The study was divided 

into three marked season’s viz. Pre-Monsoon, Monsoon 
and Post-Monsoon. 

 

  

Figure 1. Satellite Map and Photograph of Kambe lake, Kambe.  

 

 
METHODOLOGY 

Temperature: Air temperature and Surface water 

temperature both were measured by using mercury 

thermometer. 

pH: The pH was determined by Lovibond comparator at 
the investigating centre. Thereafter the observed pH was 

confirmed with pH meter. 

Dissolved Oxygen: Dissolved Oxygen was measured by 

Winkler’s method. 

Hardness: Hardness was measured by EDTA method.  

Chlorides: The Chlorides were estimated by Argentometric 

method. 

Alkalinity: Alkalinity was determined by Titrimetric 

method. Two indicators namely phenolphthalein and 

methyl orange were used. 

Phosphates: Phosphates was estimated colorimetrically by 
using ascorbic acid. 

Nitrate-Nitrogen: It was estimated by complexing with 

sulphanilamide and NEDD (N-napthyl ethylene diamine 

dichloride). 

Silicate: It was estimated by Molybdosilicate method by 

using ammonium molybdate solution, hydrochloric acid 
and oxalic acid. 

RESULTS AND DISCUSSION 

Temperature is one of the essential physical parameter 

which decides the quality of water, because it influences 

the quality of life by altering the D/O concentration in the 

water, making less availability of dissolved oxygen for 

respiration and activities of aquatic organisms (Jalal & 

Sanalkumar, 2012; Tank & Chippa, 2009). According to 

Metcalf & Eddy (2003), water temperature is an effective 

factor to control the chemical reaction and its rate within 

the water body that determine the usefulness of the water. 
The physico-chemical parameters of Kambe Lake is given 

in the Table 1. In the present investigation, Air temperature 
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ranged between 27.63 to 32.25oC (Figure 2). The maximum 

temperature was recorded in Monsoon season whereas 

minimum temperature was recorded in Post-Monsoon 

season. Water temperature ranged between 24.63 to 

29.63℃. The minimum water temperature was recorded in 

Post-monsoon whereas maximum temperature was 
recorded in Monsoon. The prescribed limit for aquaculture 

is 25 to 32℃ (Figure 3). 

In aquatic eco-system, pH is a function of Dissolved 

CO2 content; hence the estimation of pH can illustrate the 

metabolism of CO2 and Oxygen in water. The effect of pH 

on the chemical and biological properties of liquids makes 

its determination very important. The water of Kambe Lake 

was found to be near neutral. The pH values of water 

samples varied between 7.05 to 7.10 (Figure 4).  Maximum 

pH was recorded in Pre-monsoon and Post-Monsoon 

whereas minimum was recorded in Monsoon. The 

prescribed limit for aquaculture is 6.5 to 9.5. Dissolved 
Oxygen specifies the health of the aquatic ecosystem. It 

refers to the concentration of oxygen present in the water 

body. It is one of the important parameters in water quality 

assessment. The DO in the water depends on the 

temperature, light and salinity. In the present study, 

dissolved oxygen was found in the range of 6.26 to 8.155 

mg/lit (Figure 5). The concentration of DO was maximum 

in Post monsoon and minimum in Monsoon. The 

prescribed limit for aquaculture is 5-10 mg/lit.  

        The total hardness of water is the sum total of alkaline 

metal cations present in it. In the present study, the total 

hardness ranged from the minimum of 62.25 mg/lit in 

Monsoon and maximum of 81.00 mg/lit in Post monsoon 

indicating that it may be due to high rate of evaporation  

(Figure 6). The prescribed limit for aquaculture is 20-180 

mg/lit. Chloride is an omnipresent aqueous anion occurring 

naturally in all types of water. In the present study, 

chlorides varied between 25.205 to 41.89 mg/lit   (Figure 

7). Maximum value was recorded in Pre monsoon whereas 

minimum value in Post monsoon. High values are 

associated with high rate of evaporation. The prescribed 

limit for aquaculture is 31-180 mg/lit. Alkalinity of water is 

primarily a function of carbonate, hydroxide content and 

also due to borates, phosphates, silicates and other bases. In 

the present investigation, lowest value recorded was 157.5 

mg/lit in Monsoon whereas highest value recorded was 

221.88 mg/lit in Premonsoon   (Figure 8).  The prescribed 

limit for aquaculture is 50-300 mg/lit. 

         Phosphates are one of the most important nutrients 

essential for the growth of phytoplankton in fresh water 

bodies. Phytoplankton forms a major food material for 

most of the commercially important fishes. In the present 

study, Phosphates ranged between 0.0040 mg/lit in the Post 

monsoon and 0.0161 mg/lit in Pre monsoon (Figure 9). The 

prescribed limit for aquaculture is 0.3 – 0.5 mg/lit.  It is a 

transitional form during de-nitrification and nitrification 

reactions in nitrogen cycle. It is very unstable ion and gets 

converted in to either ammonia or nitrate according to the 

water conditions. In the present study, nitrite ranged 

between 0.0498 mg/lit to 0.05260 mg/lit in Monsoon and 

Post monsoon respectively (Figure 10). The prescribed 

limit for aquaculture is 0.0-0.5 mg/lit.  Nitrate is one of the 

essential nutrients for better productivity in water. In the 

present study, nitrate ranged between 0.02583 mg/lit to 

0.05967 mg/lit in Monsoon and Post monsoon respectively. 

(Figure 11). Low values of nitrate were associated with 

dilution of lake water by rainfall. The prescribed limit for 

aquaculture is 0.1-405 mg/lit.  

        Silicates occur in water in colloidal particulate state or 

as dissolved silicates. Silica is a major component of algal 

forms in many lakes. It is a constituent of diatom cell wall, 

radiolarians and some sponge spicules.  In the present 

study, silicate varied between 0.277 to 0.473 mg/lit (Figure 

12). Maximum value was recorded in Monsoon whereas 

minimum value in Pre monsoon. High values are associated 

with high rate of evaporation. The prescribed limit for 

aquaculture is 4.0 – 16.0 mg/lit. 

 

Table 2.  Physico-chemical parameters of Kambe Lake.  

Seasons 

Parameters 
       Pre-Monsoon          Monsoon     Post-Monsoon 

Recommended limits                                        

for Aquaculture 

Atm. Temperature-℃   30.75 32.25 27.63 N.A. 

Water Temperature-℃   27.63 29.63 24.63 25 - 32 

pH 7.10 7.05 7.09 6.5 - 9.5 

Dissolved O2 – mg/lit 6.469 6.26 8.155 5 - 10 

Hardness – mg/lit 76.50 62.25 81.00 20 - 180 

Chloride – mg/lit 41.89 37.16 25.205 31 - 50 

Alkalinity – mg/lit 221.88 157.5 158.13 50 - 300 

Phosphate PO4
---- mg/lit 0.0161 0.0087 0.0066 0.3 - 0.5 

Nitrite – mg/lit 0.05158 0.0498 0.05260 0.0 - 0.5 

Nitrate – mg/lit 0.04794 0.02583 0.05967 0.1 - 4.5 

Silicate – mg/lit 0.277 0.473 0.339 4 - 16 

N. A.: Not available. 
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Figure 2. Bar diagram showing Air temperature℃. 

 

Figure 3. Bar diagram showing Water temperature℃. 

 

 

Figure 4. Bar diagram showing  pH. 

 

Figure 5. Bar diagram showing D.O. in mg/lit. 

 

 

Figure 6. Bar diagram showing Hardness in mg/lit. 

 

Figure 7. Bar diagram showing Chlorides in mg/lit. 
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Figure 8. Bar diagram showing Alkalinity in mg/lit. 

 

Figure 9. Bar diagram showing Phophate in mg/lit. 

 

 

Figure 10. Bar diagram showing Nitrite in mg/lit. 

 

 

Figure 11. Bar diagram showing Nitrate in mg/lit. 

 

Figure 12. Bar diagram showing Silicate in mg/lit. 

 

CONCLUSION 

Most of the parameters required for establishing 

aquaculture in fresh water are well within permissible 

limits. Hence it can be concluded that, lake under 

investigation can be developed for practicing culture of 

fresh water fishes.  
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