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Abstract 

Physicochemical characteristics and planktonic diversity and key criterion for 

determining the quality of water. Kaylana Lake has the greatest importance for residents of 

Jodhpur. The specific physicochemical characteristics and diversity of plankton in Kaylana 

Lake has been studied through seasonal surveys in two annual cycles (2019-20 and 2020-21). 

The water remained moderately alkaline (pH) while electrical conductance (0.3458 mS/cm), 

chloride (168 mg/l), TDS (242 mg/l), hardness (178.36 mg/l), and alkalinity (211 mg/l) 

showed low mean value. Average dissolved oxygen levels were at 5.89 mg/l while average 

phosphate and nitrate levels were 2.88 mg/l and 3.82 mg/l respectively. The physicochemical 

characteristics of the Kaylana Lake indicate that water was polluted and favourable 

conditions for eutrophication. 
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Introduction: 

 Physicochemical characteristics of water body affected by soil texture, rocks of water 

 body and surrounding biotic and abiotic components. The surrounding environment and 

seasonal variations also affect it. Physicochemical characteristics of any water body regulated 

by air temperature, water temperature, pH, Depth of Visibility, Alkalinity, TDS, Hardness, 

Conductivity, Phosphates, Nitrates, DO (Dissolved Oxygen), Chloride, Fluorides, Silicates, 

and biotic components.  

           Bhade, et al., (2001) in their study on Tawa reservoir of Madhya Pradesh point out that 

The conductivity was maximum during summer season and the reservoir showed the 

longitudinal decline of conductivity, which may be due to the input of nutrient ions through 

thermal power plant effluents. Mahajan and Mandloi (1998) in their study reported that 

nitrogen concentration in the soil of the water body was high during the post monsoon period 

while low in pre monsoon period. This may be due to washed additional nutrients and 
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phosphate from the surrounding area. Jindal and Sharma (2011) in their study on Potrero de 

los Funes River revealed that TDS range (156-582 mg/L) was high due to sewage discharge 

and anthropogenic activities along the river bank. Sharma, et al., (2021) in their research in 

Hindon River found that during pre-monsoon season pH was between 6.8 to 7.8 while during 

post-monsoon season 7.2 to 8.2. There is a strong positive correlation with EC (Electrical 

Conductivity) with DO (Dissolved Oxygen), Turbidity and Phosphate in the post-monsoon 

season. Turbidity reduced in post-monsoon (Bhutiani, et al., 2017). Lakhera, et al., (2021) in 

their study on River Ganga Water at Rishikesh, Uttarakhand found that during Monsoon 

COD value was 4.58 mg/L and in winter was 13.72 mg/L. They further determined the 

biological oxygen demand (BOD) found 3.90 mg/L in monsoon and 1.35 mg/L in winter.  

Ansari, N. A. (2017) in his study seasonal variation in physicochemical characteristics in 

surajpur concluded that turbidity during summer season 2011-12 was lower (22.95 ± 6.15cm) 

while maximum (46.60±1.35 cm) in winter 2011-12. Grasim, A. B. (2014) in his study found 

that Physicochemical factors of an aquatic body are solely responsible for biological 

production and stability. These factors governed productivity and metabolism of aquatic 

organisms.  

Any component which disturbs the natural composition of any water body is called a 

pollutant. Water pollutants change physicochemical characteristics of water and then target 

plankton diversity. Changes in physicochemical characteristics to some extent depend upon 

anthropogenic activities may be directly or indirectly.  

2.0 Material and Methods: 

During the study period, water samples were collected at seasonal intervals during 

2019-20 and 2020-21, using clean 1L polyethylene bottles for analysis of water variables in 

the laboratory from a pre-selected station of the lake. The water quality parameters such as 

water and air temperature, depth of visibility, pH, alkalinity (Carbonate and bicarbonate), 

dissolved oxygen and primary productivity were measured in the field itself. 

Digital pH meter HANNA-pHep was used for measuring hydrogen ion concentration 

(pH), LCD portable digital thermometer of -50
o 

C to 150
o 

C range was used to measure water 

temperature, Total dissolved solids were estimated by digital (Hold) TDS meter, depth of 

visibility was measured by a standard Secchi disc of 20 cm and results are expressed in ppm 

or mg/l.  
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However, for the electrical conductivity, silicate, nitrogen, nitrate, orthophosphate, 

and fluorides samples were brought to the laboratory in a bottle of 250 ml. capacity and 

analysed within 24 hours. These physico-chemical parameters were analysed by APHA 

(2005). Prior to this, the samples were secured in the refrigerator. ELICO ion analyser LI 126 

was used for measuring fluoride ions in the water, conductivity was measured by ‘Systronics’ 

direct reading conductivity meter.  

2.1 Study Area: 

Jodhpur is a Tourist destination and Kaylana is a Jewell. So, study on physico-

chemical characteristics of lakes has high importance, the study of their trophic status may 

help in optimum utilization and conservation. Therefore, the present investigation is an 

attempt to study Physicochemical parameters in the Kaylana Lake, Jodhpur during the study 

period.  

2.2 Sampling and Analysis: 

Samples were collected from Point I (P I) collection point. Samples were collected 

from the surface and at a depth of 5 feet.  

3.0 Results and Discussions: 

Table 1. Physico-chemical Parameters of Kaylana Lake during 2019-21. 

S.N.  Parameters 2019-20 2020-21 Average Standard  
deviation 

Summer Monsoon Winter Summer Monsoon Winter 

1 Air 

temperature 

(
o
C) 

43.6 31.4 12.8 44.2 34 11.7 29.61 14.38 

2 Water 

temperature 

(
o
C) 

37 29.4 17.2 39.2 32 18.4 28.36 8.65 

3 pH 8 6.7 7.4 8.2 7.1 7.7 7.52 0.51 

4 Depth of 
visibility 

(cm.) 

151.4 97 137.7 147.8 89.7 136.7 126.72 24.46 

5 Alkalinity 

(mg/l) 

259 196 157 246 198 204 210 33.87 

6  TDS (mg/l) 284 231 212 264 218 227 239.33 25.91 

7 Hardness 

(mg/l) 

186 164 154 231 144 173 175.33 28.24 

8 Conductivity 

((mS/cm) 
0.48 0.37 0.32 0.46 0.36 0.33 0.38 0.067 

9  Phosphates 

(mg/l) 

3.52 2.16 2.92 3.61 2.12 2.79 2.85 0.58 
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10 Nitrates 

(mg/l) 

4.52 2.8 3.81 4.49 2.97 3.89 3.75 0.67 

11  Dissolved 

oxygen 

(mg/l) 

5.3 5.7 6.4 4.7 5.8 6.2 5.68 0.56 

12  Chlorides 

(mg/l) 

224 141 166 216 169 151 177.83 31.31 

13 Fluorides 

(mg/l) 
2.6 1.09 2.12 2.47 1.23 2.17 1.94 0.64 

14  Silicates 

(mg/l) 

0.151 0.06 0.108 0.093 0.071 0.089 0.096 0.029 

  

The results of physicochemical characteristics are summarised in Table-1. Air 

temperature ranges between 11.7
o
 C in winter to 44.2

o
 C in summer in 2020-21. Water 

temperature was observed highest during summer 2020-21 (39.2
o
 C) and lowest during 

winter 2019-20 (17.2
o
 C) The overall average value of air and water temperature was 29.61

o
 

C and 28.36
o
 C respectively.  

Water temperature showed an inverse relationship with dissolved oxygen. Such an 

inverse relationship has also been reported by Bowyer, et al., (2014).  

In the present study, average depth of visibility was the maximum of 151.4 cm. in 

summer 2019-20 and minimum of 89.7 cm in monsoon 2020-2021. The results point out that 

during monsoon season water was turbid, pH fluctuated between 6.7 to 8.2. The minimum pH 

was recorded during Monsoon 2019-20. According to the study, the Kaylana Lake was 

characterized by low levels of dissolved oxygen with an average value of 5.68 mg/l during 

2020-21. The highest dissolved oxygen value of 6.4 mg/l was observed in the winter season 

of 2019-20 and lowest value of 4.7 mg/l was observed in summer 2020-21. 

The peak value of oxygen during winter was also observed in river Mini in their study 

by Pate., et al., (2013). Dissolved oxygen shows a significant negative relation with 

temperature by Zhzng et al., (2015). Matta, et al., (2017) in their study concluded that total 

alkalinity shows a positive relationship with depth of visibility, temperature, pH, TDS, total 

hardness, phosphate, conductivity, chloride, silicate, and respiration.  

The average value of total hardness during the study was 175.33 mg/l and the lowest 

value of it was during monsoon season (144 mg/l) while highest value of 231 mg/l during 

summer 2020-21. 
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The increase in total hardness is converted into carbonates and precipitated as calcium 

slats thus increasing hardness (Reid and Wood, 1976). The lowest hardness of the water body 

was in monsoon concluded by Ravikumar et al., 2013. 

 Electrical conductance was high during summer season whereas monsoon and winter 

did not show much variation. In the present study during summer of 2019-20 the highest 

value, 0.48 mS/cm, was recorded and lowest value of 0.32 mS/cm during winter season of 

2019-20. 

 Venkatesharaju, et al., (2010) same result found in their study on the river Cauvery of 

Kollegal stretch in Karnataka. Seasonal variation in the conductivity may be due to the 

increased concentration of salt because of discharge effluent and organic matter.  

In the present study, Total Dissolved Solid (TDS) ranged between 284 to 212 mg/l 

with lowest during winter of 2019-20 and highest during summer 2019-20 respectively. The 

observation is supported by the study of Agarwal, et al., (2010) in their study on Physico-

chemical and microbiological study of Tehri dam.  

Tyagi, et al., (2014) in their study on Assessment of water quality for drinking 

purpose in Pauri found that high evaporation increases the concentration of nitrate. The 

present study also found rich contents of nitrates, with maximum 4.49 mg/l during summer 

2020-21 and minimum of 2.8 mg/l during monsoon 2018-19. Singh, et al., (2010) also noted 

in their study on Physico-chemical properties of water samples from Manipur River system 

that nitrate content is maximum during summer. Kumar and Yadav, (2014) studied the 

physicochemical characteristics of Jodhpur lakes found that nitrate showed positive relation 

with temperature, TDS, pH, alkalinity, total hardness, chloride, silicate, electrical 

conductivity, fluoride, and productivity and claimed that during monsoon season phosphate 

value lower than other seasons. According to Xu, et al., (2010) in their study on Tajhu, China 

found that there was a positive correlation between phosphorus and nitrogen concentration 

and phytoplankton growth in eutrophic lakes.  

In present study phosphate content maximum during summer 2019-20 which was 3.61 

mg/l while minimum during monsoon 2020-21 (2.12 mg/l).  

The value of silicate ranged between 0.060 to 0.151 mg/l with maximum during 

summer 2019-20 and minimum during monsoon 2020-21. 

Kaushal and Sharma (2007) observed silicate to range between 2.2 to 3.8 mg/l in 

selected reservoirs of Eastern Rajasthan. Silicate showed negative correlation with fluoride 
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and oxygen. Human activity, Rock weathering and industrial effluent add to phosphate 

content in water.   

In the present study, the values of fluoride varied between 1.09 to 2.6 mg/l, with 

maximum value during summer 2019-20 and minimum during monsoon 2019-20. According 

to WHO (1984) the permissible limit for fluoride in potable water is 1.0 mg/l. Fluoride 

showed positive correlation with hardness, depth of visibility, dissolved oxygen, pH, nitrate, 

phosphate, NPP and GPP. In the present study highest GPP and NPP were 402 and 254 

mgc/m
2
/hr, respectively in the winter season of 2020-21. The Kaylana Lake had a maximum 

value of Community Respiration as 231 (mgc/m
2
/hr) in summer 2019-20 and minimum in 

monsoon (2020-21) 79 (mgc/m
2
/hr). 

4.0 Conclusion: 

          In aquatic mode of life, physicochemical characteristics of the water body 

changes due to natural reasons and anthropogenic activities. In the present study 

it was clear that during summer season pH, BOD, DO, conductivity, nitrate, and 

chloride were very high in comparison to monsoon season and during the whole 

study period the average of almost all parameters remained high indicating that 

the water body is polluted and favourable conditions for eutrophication.  
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