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Abstract: This research brings input on information regarding the effects of seasonal fluctuation in the physicochemical properties of water 
and phytoplankton communities. Water quality parameters and nutrients, including water temperature, pH, total alkalinity, DO, conductivity 
and heavy metals were quantitatively monitored from 2020 to 2021 and exhibited significant differences between locations and seasons. 
Based on the observed data of the temporal and spatial variations of physicochemical properties and phytoplankton abundance 
chlorophyceae, cyanophyceae and bacillariophyceae were the predominant groups, respectively. Heavy metals revealed the presence of 
cadmium, zinc, iron, lead, manganese and chromium and were found above the upper permissible limit (as per Indian standard IS 10500: 
2012). The comparative analysis using the Pearson's correlation, the results showed that most phytoplankton group's density significantly 
correlates with water parameters. These results suggested that seasonal differences are major factors influencing water quality causing algal 
bloom and increased amount of heavy metals which should be taken as important criteria under consideration for effective water management. 
Therefore, strengthening the supervision for controlling damage to India's largest inland saline lake and the Ramsar site is urgently needed.

Keywords: Ramsar site, Seasonal fluctuations, Physicochemical parameters, Phytoplanktons, Correlation

Jyoti Saini and Sonali Pandey
Department of Botany, JECRC University, Sitapura, Jaipur-303 905, India

E-mail: jyotisaini8510@gmail.com

Indian Journal of Ecology (2024) 51(6) (SI): 1573-1579
DOI: https://doi.org/10.55362/IJE/2024/4443

Saline lakes are widespread globally in diverse sizes and 

found in arid and semiarid climates. These are mainly fed by 

small streams or rainfall with water lost by seepage or 

evaporation. The water chemistry of saline lakes fluctuates 

with seasons, time, temperature and other climate factors. 

Ensuring water security and accessibility is vital to the well-

being of all living organisms and essential for the 

preservation of natural ecosystems worldwide (Devi and 

Tiwari 2024). Saline lakes, despite being widely distributed, 

have received less attention in terms of characterization 

compared to freshwater lakes (Baatar et al 2017). Due to the 

increasing discharge of industrial, municipal, and agricultural 

wastewater, the water quality of the lake has degraded 

(Elshemy 2016). Wetlands are widely recognized as dynamic 

ecosystems with diverse features, including unique 

biodiversity that provide abundant shelter and food for bird 

populations year-round (Harshavardhan and Girish, 2024). 

The health of aquatic ecosystems is entirely dependent on 

the correct proportions of nutrients in water and sediment. It 

is absolutely crucial to maintain this balance to preserve 

water quality and sustain life (Tibebe et al 2022). The study 

was conducted in India's largest inland saline lake which is 

most valuable for commercial salt production sources using 

several multi-pond solar salt pans. At the moment the lake is 

undergoing rapid industrialization and urbanization suffering 

from exposure to high inputs of domestic, industrial and 

agricultural pollutants. The brines are enriched with 

phytoplanktons and other microbes that facilitate a unique 

opportunity to study microbial successions along salinity 

gradients similar to the transition in water quality of the 

hypersaline lake. At present very limited Microbial 

exploration study with isolation and culture of halophilic 

bacteria from different bioprospecting outlooks of Sambhar 

lake is performed (Cherekar and Pathak 2016).

The degradation of water quality poses a threat to both 

aquatic life and human health by affecting underground water 

quality. It is important to consistently monitor spatiotemporal 

variations in water quality parameters and biological 

characteristics in order to gain a comprehensive 

understanding of a lake's environmental conditions (Maansi 

and Wats 2022). The quality of groundwater in a specific area 

varies depending on physical and chemical parameters, 

which are significantly affected by geological formations and 

human activities (Ganiyu et al 2018). Water pollution is a 

global environmental issue that causes a decline in water 

quality (Xu et al 2019). Effectively preventing and controlling 

eutrophication is of utmost importance to uphold the overall 

water quality and ensure the safety of the aquatic biota (Wei 

et al 2022).

Phytoplankton contributes 95% of primary production in 

aquatic ecosystems and is a natural bioindicator for water 

quality assessment. It responds rapidly to environmental 

changes, making it useful for assessing temperature, pH, 

salinity, nutrients, and turbidity concerning contamination 

(Clark et al 2017). Certain types of algae are crucial for 

purifying water bodies contaminated with organic waste. 



Industrial waste can be recycled by producing microalgae 

using industrial wastewater, creating new sources of raw 

materials for various purposes. Pollution, ecological 

conditions, and human impact can affect the characteristics 

and growth of phytoplankton (Neelam et al 2019). Thus, 

phytoplankton based biomonitoring can be employed as an 

efficient, quick and affordable method for estimating water 

pollution (Konanc 2023, Subbaiah and Kaledhonkar 2024). 

To the best of our knowledge no seasonal and spatial 

fluctuation in microbial community and water quality 

parameters has been studied to date to understand the 

correlation of this very distinctive lake. Therefore, the present 

study, analyzes the temporal and spatial changes in water 

quality and vegetation coverage with the impact and 

apparent relevance of physicochemical properties on 

phytoplankton communities is discussed to develop and 

conserve this wetland.

MATERIAL AND METHODS

Site location: Sambhar lake, the largest inland hypersaline 

lake (Latitude 26.5760 N and Longitude 75.0500 E) in 

Rajasthan, India, with a catchment area of 230 km is located 2 

in the eastern part of Rajasthan state in a closed depression 

of Aravalli schists (Bhatt et al 2016, Sinha 2004). The only 

Hypersaline Lake in India was declared a Ramsar site 

(wetland of international importance) in 1990 for hosting 

thousands of migratory birds including famous pink 

flamingos from northern Asia and Siberia every year. 

Sambhar salt lake falls in the rain shadow of the southwest 

monsoon, receiving an average annual rainfall ranging from 

100 to 500 mm. The lake basin is primarily fed by 

atmospheric precipitation and seasonal streams, namely 

Mendha and Roopangarh rivers, during the monsoon season 

from July to September. Samples were collected from 

various locations at Devyani kyars and near pump house. 

Precipitations leaves kyars concentrated in salinity resulting 

pink color and other kyar rich with algal bloom in green color.

Sample collection and analysis: Brine samples were 

collected in all seasons of year 2020 and 2021 from different 

collection sites enriched with microflora. The microalgal 

diversity and color of brines change with seasons throughout 

the year with salinity ranging from 10.0-30.0 (% w/v, NaCl) 

and high pH (8-11). The lake water was sampled for 

physicochemical and biological analysis in prewashed 

plastic bottles from areas with different degrees of brine 

concentration. The temperature, pH and color of water 

samples were measured using a laboratory glass 

thermometer and pH meter respectively at the collection 

point. Ammonical nitrogen, COD (Chemical oxygen 

demand), BOD (biological oxygen demand), electrical 

conductivity, total hardness, total alkalinity, and dissolved 

oxygen were measured at laboratory according to APHA 

(Anonymous 1996). The presence of heavy metals was 

estimated by AAS (Atomic absorption spectrophotometry) 

(Bhateria and Jain, 2016). Permissible limit studies on 

physico-chemical characteristics were determined as per 

Indian standards (IS 10500: 2012) (Sankaranarayanan et al 

2021).

The microscopic analysis was carried out to find out the 

presence of microalgae. Different algae cells were identified 

using a fluorescent microscope with inverted digital 

microphotography (Leica-1000) at 40X and 100X 

magnification as per the morphological description given by 

Iyenger and Desikachary (Raji and Abraham, 2018).

Statistical analysis: A two-way ANOVA test was used to 

analyze the collected data. A two-tailed Pearson product-

moment correlation was performed using SPSS version 22 

with Duncan's multiple range test.

RESULTS AND DISCUSSION

Physicochemical analysis of water: The water 

temperature varied between 5 C and 29°C at different sites. o

Minimum value was in December on site II while maximum in 

June at site I. The phytoplankton diversity and succession 

are affected by these variations of temperature. The positive 

correlation was studied between cyanophyceae and 

temperature (Table 2). The positive correlation between 

chlorophyceae and cyanophyceae group and temperature 

was reported by Deyab et al (2019). In most sites, salinity 

variations were due to the brine used for salt production. 

Salinity was highest at in summer and may be due to the high 

evaporation rate and lowest in September because of dilution 

with rain water. The maximum was at site II while minimum at 

site II. High salinity indicates increased pollutants in 

discharged water. The salinity was correlated negatively with 

phytoplankton groups as less number of algae were reported 

when salinity was highest in summer. There weak correlation 

with BOD, TN, Cr and was moderately correlated with Zn.

The mean Ammonical nitrogen (AN) ranged between 3 

and 29.35 mg/L throughout the year. Minimum value of 

Ammonical nitrogen reported in summer at site I while 

maximum in winter at site III. Same results were observed by 

Gammal et al (2017). Bacillariophyceae and DO were 

correlated positively with ammonia while negatively 

correlated with pH COD and BOD. It is a decomposed 

product of organic nitrogen by bacteria showed maximum 

degradation in winter season. High pH was in winter season 

at 9.9 and lowest in rainy season 7.3. The variation in pH 

values shows high productive nature of the lake water 

(Gyanendra and Alam, 2023). All sites were reported alkaline 
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may be due to domestic and agricultural runoff with lowest 

value at site I and highest at site IV. The pH value showed a 

positive correlation with Bacillariophyceae in winter while 

weak correlation with Mn. It was negatively correlated with 

Hardness, Mg and TN.

The COD varied between 154 to 706 mg/L. Maximum 

value was reported at site II while minimum at site I. The 

positive correlation was between COD and BOD and Cl. 

COD values indicated negative correlation with 

phytoplankton groups and total hardness, DO, TN. BOD 

(biological oxygen demand) is influenced by time and 

temperature. The level of pollution in a body of water is 

directly proportional to the BOD and was highest at site II with 

mean of 56.33 in rain and lowest with 23 mg/L at site I. It was 

positively correlated with cyanophyceae while negatively 

correlated with temperature and AN. BOD was significantly 

positive correlated with salinity and pH.

Chloride was lowest at site II with a mean of  5139 and 

highest at site IV with 127300 mg/L. The presence of chloride 

was decreased during the rainy season due to dilution and 

indicated a positive correlation with conductivity and salinity. 

Chloride showed moderate correlation with phosphate and 

negative correlation with phytoplankton groups in summer. 

The annual mean ranged between 1327 to 29788 mg/L. It 

was reported maximum in the winter season at site III and a 

minimum in the rainy season at site I.

Sulphate not only impairs the quality of drinking water, but 

also impacts the cycling of carbon, nitrogen, and 

phosphorus. This can lead to increased nutrient levels in 

water bodies, promoting the growth of plants and algae, and 

providing more food for aquatic organisms (Melese and 

Debella 2023). The average annual value of sulphate was 

11453.31 mg/L with a mean minimum of 1327.5 and a mean 

maximum of 29788 mg/L. It was detected minimum in rain 

and maximum in winter at site III. Sulphate indicated negative 

correlation with Mg and TN and weak correlation with AN. 

Chlorophyceae and bacillariophyceae were positively 

correlated with Sulphate. 

The annual mean conductivity was 14440 µs/cm low at 

site I in September month and high at site III. It was increased 

in summer with 333000 in May. Conductivity was attributed to 

the biogeochemical cycle, biodegradation and human 

activities and high dissolved solids resulted decrease in 

phytoplankton growth (Rus et al 2020). The positive 

correlation was reported between conductivity with salinity, 

chloride and sulphate and negative correlation with 

chlorophyceae, cyanophyceae, temperature and Mg. The 

total alkalinity mean ranged 448 to 17140 mg/L. The lowest 

value was during rainy season while the highest was in 

winter. It was positively correlated with all phytoplankton 
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groups. Total alkalinity was moderately correlated with 

temperature, hardness, Mg, TN and Fe.

Nitrate is considered as predominant and most stable 

inorganic nitrogen form in salt water bodies and known as 

one of the main nitrogen sources for phytoplankton while the 

intermediate oxidation state between nitrate and ammonia 

makes nitrite concentrations useful in the aquatic system. 

High annual mean value of total nitrogen (TN) was detected 

at site III, while low values were detected at site II. It showed 

pos i t i ve  cor re la t i on  w i th  Ch lo rophyceae and  

Bacillariophyceae while negatively with BOD, Cl, 

conductivity, alkalinity and DO. TN at all sites increased from 

June to September as nitrifying bacteria increased with water 

temperature. The oxidation–reduction reactions of bacterial 

activity affected the concentration of total nitrogen in Lake 

area. The annual TN varied between 432.75 to 883.01 mg/L. 

Total nitrogen showed a correlation with cyanophyceae may 

be related to dependency on nitrogen. Deyab et al (2019) 

observed the  highest values of TN in rainy season.

Phosphorus is considered an essential element for the 

primary production and growth of phytoplanktons. The 

annual mean value of phosphate ranged from 224.65 to 

886.05 mg/L in the rainy season (minimum) and 0.8 to 6.05 

mg/L in winter (maximum). It was reported positively 

correlated with chlorophyceae and BOD while weakly 

correlated with baci l lariophyceae and TN. The 

cyanobacterial blooms occurrence is closely linked to the 

contents of phosphorus and nitrogen in water (Tang et al 

2021). Excessive use of fertilizers in agriculture contributes 

greatly to water pollution due to nitrogen and phosphorus 

concentrations (Sarkar et al 2020). According to Margalef the 

phosphorus concentration ranged 0.2 to 2.8 mg/l is suitable 

for phytoplanktons especially bacillariophyceae and 

cyanophyceae (Rahman et al 2015). It was maximum at site 

III and minimum at site I.

Dissolved oxygen is essential for a well-balanced aquatic 

life. The concentration above 5 mg/L of dissolved oxygen is 

considered suitable for aquatic animals (Baleta and Bolaños 

2016). During summer and autumn, there is almost no 

vertical water circulation due to thermal stratification and 

mineral stratification occurring at significant depths. This 

results in a reduction of the amount of dissolved oxygen (DO) 

towards the lake's bottom. This action has the potential to 

upset the delicate balance of aquatic ecosystems and harm 

the quality of water (Avram et al 2022, Xu et al 2022). 

Dissolved oxygen was reported less than 5 gm/l at most of 

the sites. The mean value of DO ranged between 2.6 to 5.0 

mg/L at all sites. The maximum was observed in winter while 

minimum in August. DO has  positively correlation with 

chlorophyceae and bacillariophyceae while negative 

correlation with temperature, BOD, COD, TN, Cd and weak 

correlation with Mg. A rise in urbanization and population 

growth results in stochastic anthropogenic nutrient supplies 

to the water, causing depletion of the aquatic oxygen supply 

(BR and Sivakumar 2024).

Apart from heavy metals, pollutants such as fluorides (F ) -

and nitrates (NO ) can harm human health and aquatic 3
-

ecosystems (Githaiga et al 2021). Trace metal concentration 

was recorded by collecting water samples once a month 

seasonally. The results revealed the presence of cadmium, 

zinc, iron, lead, manganese and chromium. Cadmium was in 

upper permissible limit from 0.027 to 0.56 mg/L and was 

completely absent in March and September. Positive 

correlation was observed between cadmium and 

cyanophyceae but negative with chlorophyceae and 

bacillariophyceae. It was significantly correlated with BOD, 

Cl and Cr. Iron (Fe)  ranged between 1.2 to 14.5 mg/L. It was 

reported positively correlated with chlorophyceae, 

bacillariophyceae, SO  and hardness. lead (Pb) and was 4

between 0.24 to 2.5 mg/L maximum at site III in winter and 

lowest at site I in summer season. The positive correlation 

was observed between salinity, pH and COD but negative 

correlation with all phytoplankton groups with BOD and Cd. 

Manganese (Mn) was minimum at site II with mean value 

0.14 mg/L and maximum 0.86 mg/L in winter season. Mn was 

positively correlated with bacillariophyceae, moderately 

correlated with AN, pH but negatively correlated with BOD 

and TN. Chromium (Cr) ranged between 0.51 to 0.58 mg/L. 

Waste from chromate-processing facilities can contaminate 

water bodies if improperly disposed of in landfills where 

chromium may be deposited for several years. Cr was 

positively correlated with bacillariophyceae and all presented 

heavy metals but negatively correlated with temperature and 

TN. Zinc (Zn) is an essential element for animals and plants 

but its presence in excess amounts may be harmful (Baricz et 

al 2021). The values of Zinc varied from 0.1 to 2.01 mg/L. The 

positive correlation was studied between chlorophyceae and 

bacillariophyceae while a negative correlation with BOD and 

TN. The significant correlation was with temperature, salinity 

and hardness. The presence of cadmium, chromium, 

manganese and lead was in  upper permissible limit 

throughout the year. These results of fluctuation in 

physicochemical parameters with seasons attributed to the 

impact of various contamination sources.

Biological analysis: Chlorophyceae also known as blue 

green algae plays a crucial role in the global nitrogen, carbon 

and phosphorus cycle due to its high tolerance for weather 

conditions. Cyanophyceae, found in this study is a group of 

major photosynthetic organisms that is found in various 

aquat ic environments.  The cyanophyceae has 
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photosynthetic pigments that result in a distinct turquoise 

color. Certain groups of cyanophyceae have the ability to fix 

nitrogen, which makes them significant for aquatic 

environments (Arsad et al 2021). Cyanophyceae are highly 

sensitive to copper, cadmium, and zinc metals (Agawany and 

Kaamoush 2023).  To study the presence of halophilic 

microalgae the water samples were collected from brines of 

the Sambhar Lake area in all seasons of the year 2020 and 

2021. The variety of colors indicated the dominance of algal 

diversity during the winter season (green and orange color) 

and bacterial diversity was dominant (pink color) in summer 

depending on pH and salt concentrations. Depending on pH 

and salt concentrations, a variety of colors showed that 

microalgal diversity was predominated in the winter (green 

and orange color).

Three phytoplankton groups were identified in all seasons. 

Chlorophyceae, cyanophyceae and bacillariophyceae were 

the predominant groups. Cyanophyceae was maximum in 

number followed by Chlorophyceae. The maximum number of 

total phytoplankton was in winter at site II and III while the 

minimum in rainy season at site I. The growth of 

chlorophyceae and cyanophyceae algae was heightened by 

the availability of Nitrogen and Phosphorus content in the 

winter and rainy seasons at all collection sites. These 

elements limited the primary productivity of algal biomass in 

the lake area (Carstensen et al 2018). Phosphorus is 

considered an essential element for the primary production 

and growth of phytoplankton in aquatic ecosystems (Turner et 

al 2023). The positive correlations were observed between 

the physicochemical parameters and biomass of most 

phytoplankton groups (Table 2). Members of chlorophyceae 

were positively correlated with cyanophyceae and 

bacillariophyceae. Chlorophyceae was moderately correlated 

with phosphate, Mg, DO, TN, alkalinity. Cyanophyceae 

phytoplanktons showed a significant correlation with 

temperature, BOD, alkalinity and TN. Bacillariophyceae 

indicated a positive correlation with pH, sulphate, conductivity 

and DO and a moderate correlation with AN, BOD, phosphate 

and Cd. According to this research all phytoplankton groups 

reported positive correlation with each other.

CONCLUSION

The physicochemical parameters investigated in the 

present study showed variability depending on season and 

location and correlation with phytoplankton groups. The high 

concentrations of physicochemical parameters during the 

dry seasons in the lake area were due to the low incidence of 

rainfall that may be caused by overexploitation of catchment 

areas for salt production and climate change Three . 

Phytoplankton groups were identified on most of the studied 

sites during all seasons and considered as natural 

bioindicators of pollution and water quality status due to their 

high proliferation rate, ease of handling and low cost. 

The variability of different physicochemical parameters 

affected phytoplankton distribution and had a significant 

positive relationship with water pH, temperature, salinity, 

nitrogen, total alkalinity, ammonia and phosphorus. 

However, the information gathered from this study can serve 

as a baseline for additional research in the future, which can 

be utilized to monitor the situation, make management plans, 

and create mitigating measures for the conservation of water 

and biodiversity.

ACKNOWLEDGEMENTS

The authors thank to Rajasthan State Pollution Control 

Board (RSPCB) for providing laboratory facilities to analyse 

physicochemical parameters.

REFERENCES
Arsad S, Putra KT, Latifah N, Kadim MK and Musa M 2021. Epiphytic 

microalgae community as aquatic bioindicator in Brantas River, 
East Java, Indonesia. Biodiversitas Journal of Biological 
Diversity 22 (7). https://orcid.org/0000-0002-7322-7834

Avram SE, Rus L, Micle V and Hola SS 2022. Evaluation and 
Evolution of the Physico-Chemical Parameters of Ocnei and 
Rotund Lakes Located near the “Salina Turda” Mine, Romania. 
Water 14 (15): p.2366. https://doi.org/10.3390/w14152366

Baatar B, Chuluun B, Tang SL, Bayanjargal O and Oyuntsetseg B 
2017. Vertical distribution of physical-chemical features of water 
and bottom sediments in four saline lakes of the Khangai 
mountain region, Western Mongolia. Environmental Earth 
Sciences 76: 1-14. 

Baleta FN and Bolaños JM 2016. Phytoplankton identification and 
water quality monitoring along the fish-cage belt at Magat dam 
reservoir, Philippines. International Journal of Fisheries and 
Aquatic Studies 4(3): 254-260.

Baricz A, Levei EA, Șenilă M, Pînzaru SC, Aluaş M, Vulpoi A, Filip C, 
Tripon C, Dădârlat D, Buda DM and Dulf FV 2021. 
Comprehensive mineralogical and physicochemical 
characterization of recent sapropels from Romanian saline lakes 
for potential use in pelotherapy.  (1): 18633. Scientific Reports 11

Bhateria R and Jain D 2016. Water quality assessment of lake water: 
a review. : 161-Sustainable Water Resources Management 2
173.

Svpbr BR and Sivakumar R 2024. Assessment and Spatial 
Distribution of Water Quality Constituents In Lake Ecosystem 
Using Senitnel-2 Data and Modelling. Rasayan Journal of 
Chemistry 17 (1): 46.

Carstensen A, Herdean A, Schmidt SB, Sharma A, Spetea C, Pribil M 
and Husted S 2018. The impacts of phosphorus deficiency on 
the photosynthetic electron transport chain.  Plant Physiology
177(1): 271-284 

Cherekar MN and Pathak AP 2016. Chemical assessment of 
Sambhar Soda lake a Ramsar site in India. Journal of Water 
Chemistry and Technology 38 : 244-247. 

Clark JM, Schaeffer BA, Darling JA, Urquhart EA, Johnston JM, 
Ignatius AR, Myer MH, Loftin KA, Werdell PJ and Stumpf RP 
2017. Satellite monitoring of cyanobacterial harmful algal bloom 
frequency in recreational waters and drinking water sources. 
Ecological Indicators 80 : 84-95.

Devi G and Tiwari SC 2024. Spatio-temporal changes of water 

1578 Saini and Pandey



bodies using spectral indices in AABR, Chhattisgarh, Central 
India.  (2): 258-265. Indian Journal of Ecology 51

Deyab MA, Abu Ahmed SE and Ward FME 2019. Comparative 
studies of phytoplankton compositions as a response of water 
quality at North El-Manzala Lake, Egypt. International Journal 
of Environmental Science and Technology 16 : 8557-8572. 

El Gammal MA, Nageeb M and Al-Sabeb S 2017. Phytoplankton 
abundance in relation to the quality of the coastal water-Arabian 
Gulf, Saudi Arabia.  (4): Egypt Journal of Aquatic Research 43
275-282. 

El-Agawany NI and Kaamoush MI 2023. Role of zinc as an essential 
microelement for algal growth and concerns about its potential 
environmental risks. Environmental Science and Pollution 
Research 30 (28): 71900-71911. 

Elshemy M 2016. Water quality assessment of Lake Manzala Egypt: 
A comparative study. International Journal of Scientific 
Research in Environmental Sciences 4(6) :11

Ganiyu SA, Badmus BS, Olurin OT and Ojekunle ZO. 2018. 
Evaluation of seasonal variation of water quality using 
multivariate statistical analysis and irrigation parameter indices 
in Ajakanga area Ibadan Nigeria  : 1-15. Applied Water Science 8

Githaiga KB, Enjuguant SM, Gîter RW and Yan X. 2021. Water 
quality assessment, multivariate analysis and human health 
risks of heavy metals in eight major lakes in Kenya. Journal of 
Environmental Management 297 : 113410. 

Gyanendra Y and Alam W 2023. Geospatial assessment and 
hydrogeochemical characterization of groundwater resources of 
Manipur Valley, India.  Environmental Monitoring and 
Assessment 195 : 1037. 

Harshavardhan SJ and Girish GK 2024. Avifaunal Diversity and 
Feeding Guild Structure in and Around Ankal Lake: A Semiarid 
Urban Wetland in Karnataka, India.  Indian Journal of Ecology
51(2): 453-467. 

Bhatt HH, Pasricha  R  and  Upasani VN 2016. Isolation and 
characterization of a halophilic cyanobacterium Ohatchee 
( International Journal of SLVH01from Sambhar salt lake, India. 
Current Microbiology and Applied Sciences 5(2): 215-224. 

Conan MU 2023. Monitoring trace element concentrations with 
environmentally friendly biomonitors in Artvin Turkey Environ 
Monit Assess 195 : 1001 https://doi.org/10.1007/s10661-023-
11587-x]

Maansi Jindal R and Wats M 2022.  Evaluation of surface water 
quality using water quality indices (WQIs) in Lake Sukhna, 
Chandigarh, India.  : 1-14. Applied Water Science 12

Margalef R 1978. Life forms of phytoplankton as survival alternatives 
in an unstable environment.  (4): 493-509.Oceanol Acta 1

Melese H and Debella HJ 2023. Comparative study on seasonal 
variations in physico-chemical characteristics of four soda lakes 
of Ethiopia (Arenguade, Beseka, Chitu and Shala). :  Heliyon 9
(5): https://doi.org/10.1016/j.heliyon.2023.e16308 

Neelam DK, Agrawal A, Tomer AK, Bandyopadhayaya S, Sharma A, 
Jagannadham MV, Mandal CC and Dadheech PK 2019. A 
Piscibacillus sp isolated from a soda lake exhibits anticancer 

activity against breast cancer MDA-MB-231 cells. 
Microorganisms 7 : 34. 

Rahman MA, Sultana S and Salam MA 2015. Comparative analysis 
of some water quality parameters of three Lakes in 
Jahangirnagar University Campus Savar, Bangladesh. 
Bangladesh Journal of Zoology 43(2): 239-250. 

Raji PK and Abraham M 2018. Comparative study of water quality of 
different lakes in Chennai. (2):Rasāyan Journal of Chemistry  11
828-833. 

Rus L, Avram SE and Micle V 2020. Determination and assessments 
of physicochemical parameters of the water from anthropo-
saline lakes located in the protected area “Salina Turda”, 
Romania.  : 257-268. Studia UBB Chemia 2

Sankaranarayanan A, Poyil MM, Karuppiah P and Mohideen AP. 
2021. Effect of Physico-chemical Parameters on the Population 
Diversity of Potentially Harmful Microalgae during Post-
monsoon Season along the Malabar Coast. Journal of Pure & 
Applied Microbiology 15 (4): 2382-2393.

Sarkar R, Ghosh AR and Mondal NK 2020. Comparative study on 
physicochemical status and diversity of macrophytes and 
zooplanktons of two urban ponds of Chandannagar, WB, India. 
Applied Water Science 10 : 1-8. 

Sinha R and Raymahashay B 2004. Evaporite mineralogy and 
geochemical evolution of the Sambhar Salt Lake Rajasthan 
India.  : 59-71. Sediment Geology 166

Subbaiah PV and Kaledhonkar MJ 2024. Groundwater quality 
assessment of Nandyal district using Geographical Information 
System.  (2): 439-445.  Indian Journal of Ecology 51

Tang Y, Zhao L, Cheng Y, Yang Y, Sun Y and Liu Q 2021. Control of 
cyanobacterial blooms in different polyculture patterns of filter 
feeders and effects of these patterns on water quality and 
microbial community in aquacultural ponds.  : Aquaculture 542
736913. 

Tibebe D, Zewge F, Lemma B and Kassa Y 2022. Assessment of 
spatio-temporal variations of selected water quality parameters 
of Lake Ziway, Ethiopia using multivariate techniques BMC 
Chemistry 16  (1): 11.

Turner T, Tonge D, Glanville HC 2023. et al Microbial genome 
(Illumina MiSeq) sequencing of drinking water treatment 
residuals to evaluate compatibility with environmental 
applications. : Environmental Monitoring and Assessment 195
1027. 

Wei Y, Zhang Z, Zhu X and Yue Y 2022. December. Correlation 
Research between Blue-green Algae and Water Quality 
Indicators Using Unmanned Surface Vehicle. In 2022 
International Conference on Environmental Science and Green 
Energy (ICESGE) 7  (13). IEEE. 10.1109/ICESGE56040. 
2022.10180367

Xu G, Li P, Lu K, Tantai Z, Zhang J, Ren Z, Wang X, Yu K, Shi P and 
Cheng Y 2019. Seasonal changes in water quality and its main 
influencing factors in the Dan River basin.  : 131-140. Catena 173

Xu W, Duan L, Wen X Li, H Li D, Zhang Y and Zhang H. 2022. Effects 
of seasonal variation on water quality parameters and 
eutrophication in Lake Yangzong.  (17): 2732. Water 14

Received 07 August, 2024; Accepted 22 November, 2024

1579Water Quality Parameters and Phytoplankton Community at Sambhar Salt Lake


