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Abstract

Objectives: To investigate the seasonal fluctuations in water quality of Tilyar
Lake, Rohtak by analyzing physicochemical parameters in summer, monsoon
and winter seasons during 2023-2024. Methods: Water samples were collected
from three different sites, chosen on the basis of anthropogenic interference,
in three seasons namely summer, monsoon and winter. Bureau of Indian
Standards (BIS) approved methods were used to analyze different parameters
as temperature, pH, TDS, TSS, EC, TH and Nitrate. Inductively Coupled Plasma-
Mass Spectrometry (ICP-MS) was used to assess the heavy metals. Findings:
Parameters like temperature (ranging between 24.36 + 0.12 to 27.63 + 0.66),
pH (8.23 + 0.02t0 9.55+ 0.01), TDS (143.67 + 1.52t0 174.67 + 2.08), TSS (148.00
+ 2.00 to 201.67 + 1.52), EC (215.67 + 3.51 to 285.33 + 2.51), TH (75.33 +
1.52to 108.00 + 01) and Nitrate etc. showed statistically significant difference
between the three seasons. However, among the sites there was no significant
difference observed in the three seasons. All the parameters except pH were
found to fall within the permissible limits of BIS. Heavy metals such as Arsenic
and Nickel were also detected in the water samples. Novelty: The surface water
quality is affected continuously by various factors. Periodic assessment of
water quality is hence very important. This study provides supportive evidences
for season based special management to maintain the lake health for the
development of sustainable biodiversity.

Keywords: Biodiversity; Heavy Metals; Physicochemical; Water quality; Tilyar
Lake

1 Introduction

The International Glossary of Hydrology defines a lake as an inland water body of
considerable size!). A lake is a dynamic and complex structure and a significant natural
resource on the Earth, contributing 50.01% of water present on Earth®). Broadly, lakes
play an important role in different geological region’s hydrological cycles, ecological
dynamics, socio-economic activities, recharging groundwater, working as sponge to
handle flooding, and impact microclimate and cultural heritage ®). Additionally, it
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provides many goods and services to humans through potable water, water for domestic use, irrigation and industries. Lakes
also encourage humans for reformation and fisheries as well as providing habitat to flora and fauna . In India, the majority of
the lakes and wetlands are famous especially for tourism purposes, fishing, etc.®)

Briefly, since long the lakes are an integral part of the community that consistently triggers the development of the society,
city and associated regions. Unfortunately, lakes are facing immense loads of pollution due to industrialization, urbanization,
disposal of domestic effluents, surface runoff from agricultural fields®), religious activities such as immersion of idols, etc.
resulting in varying degrees of degradation of water quality, enhanced nutrition, changes in chemical and biological parameters
leading to the problem of eutrophication and threats of extinction .

Despite the significant role in the environment, city developers have consciously ignored and damaged these lakes.
Additionally, unplanned urbanization is leading to the exposure of the lake’s landscape covered by impermeable surfaces
responsible for sewage and effluent water collection in lakes instead of rainwater. Moreover, freshwater bodies are facing the
critical problem of deterioration consequently posing the problems of eutrophication, vanishing or extinction(®. The balance
and functions of an aquatic ecosystem critically depend on the physicochemical characteristics of water, which undergoes
spatial and temporal variations due to both natural like temperature and mainly anthropogenic activities ”). Therefore, periodic
assessment of water bodies is important so that necessary and effective laws can be formulated for improving the water quality
and saving these limited number of water bodies. Heavy metals and metalloids from their constituent organic and inorganic
complexes, having a high rate of toxicity and persistent nature ®), affect the aquatic biota as well as the human population
dependent on water resources®. Heavy metal contamination of water effects human health and other life form deleteriously.
According to an estimate, unhealthy aspects of water contribute 80% of all diseases in man.

A large number of studies have been done on the glacial lakes of India although, few studies with inconclusive findings have
been undertaken on the lakes situated in North India, especially of Haryana. Rohtak is one of the major districts of Haryana
and Tilyar Lake the major water body present in the district, supporting large biodiversity and serving tourism purposes. The
lake is facing a pollution load because of solid waste disposal in the lake by visitors, siltation and aquatic weeds. Of the very
few studies already done on the lake, most studies focussed only on the avifaunal or planktonic diversity of the lake, however
physicochemical parameters provide insight into lake health and decide the biological composition of the lake at various sites
and in different seasons were not analyzed extensively. The present study was conducted to fill this research gap by seasonal
assessment of the water quality of Tilyar Lake, which is obligatory in terms of public health and biodiversity and ecosystem
well-being by assessing various physicochemical parameters during the different seasons at selected sites. However, additional
collaborative work on high-quality studies is desirable to establish policy for monitoring and updating the existing management
policies.

2 Methodology

2.1 Study Location

Haryana state in North India is geographically positioned between 27°39’N to 30°35'N and 74°28’E to 77°36’E with an area of
44,212 sq. km. Haryana was formed on 1* November 1966, sharing the capital Chandigarh with Punjab. Haryana is surrounded
in the North by Himachal Pradesh, in the South by Rajasthan, in the North-East by Uttarakhand, in the East by Uttar Pradesh
and Delhi, and from the North-West by Punjab. Rohtak, one of the 22 districts of the state Haryana, is located at the latitude of
28°23’N to 29°06’N and longitude of 76°13’E to 76°58’E, covering 1,745 sq. Km area. Rohtak is a dry district with extremely hot
summers and cold winters. Tilyar Lake is an artificial lake and situated 5 km far from Rohtak city bus stand, on Rohtak- Delhi
Road with a covering area of 22.1 acres and mean depth of 3.01 meters. Rainfall and Jawahar Lal Nehru Canal (JLN canal) are
the main sources of water inflow and the lake rarely dry out completely through the year. Figure 1 displays the geographical
location of Tilyar Lake and sites of water sampling.

2.2 Water Sampling

The three sampling sites were selected on the basis of the degree of human interference and anthropogenic load on the lake.
The details of selected sites are, Site S1- water inlet of lake; Site S2- entry point to the lake (most disturbed area of lake); Site S3-
middle of lake (least disturbed area of the lake) [Figure 1]. Water samples were collected during early morning between 8:00 to
10:00 am in sampling bottles from three selected sites in three different seasons in the year (2023-24) four months comprising
one season i.e. February 2023 to May 2023 (Summer), June 2023 to September 2023 (Monsoon), October 2023 to January 2024
(Winter). The samples were collected in triplicates in 1L polyethylene bottles, all the bottles were precleaned and rinsed with
distilled water as per standard methods. For determining DO the water samples were collected in BOD bottle. For determining
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heavy metals, the samples were collected in 100ml polyethylene bottles pretreated with 10% 1M nitric acid for 30 minutes and
then rinsed with distilled water or deionized water. The samples were analyzed in the laboratory as per the standard methods.
The samples were stored in refrigerator at 4°C to prevent extraneous activities 1%,
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Fig 1. Geographical location of Tilyar lake and the sampling points (S1: water inlet to lake, S2: entry point to the lake, S3: Middle/ least
disturbed area of lake). (Map not to scale)

2.2.1 Physiochemical profile analysis of collected water samples

Water samples were processed and evaluated adopting standard methods of water analysis' The physiochemical
parameter investigated general parameters including hydrogen ion concentration (pH) (Electrometric method, using digital
pH meter), electrical conductivity (EC) (Conductivity meter), Turbidity (Nephelometric method, using turbidity meter), total
dissolved solids (TDS) and total suspended solids (TSS) (Gravimetric method), total hardness (TH) (Titrimetric method),
dissolved oxygen (DO) (Winkler-Azide method). The Nitrate level was measured by the Chromotropic acid method and heavy
metals were detected by inductively coupled plasma mass spectrometry (ICP-MS) !9) [Table 1].

10) (11)‘

Table 1. Physicochemical parameters investigated for the Lake Tilyar

Parameters Units Test Method BIS Standards

pH pH Unit Electrometric method (System-361) 6.5-8.5

Electrical Conductivity (EC) pS/cm Conductivity meter (HPG System G- 250 pS/cm
3001)

Dissolved Oxygen (DO) mg/l Winkler-Azide method 5 mg/l

Continued on next page
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Table 1 continued

Total Dissolved Solids (TDS) mg/l Gravimetric method 1000 mg/1
Total Suspended Solids (TSS) mg/1 Gravimetric method -

Nitrate (NO3) mg/1 Chromotropic acid method 50 mg/1
Total Hardness (TH) mg/l Titrimetric method 100 mg/1
Turbidity NTU Nephelometric method (Systronics-135) 5 NTU
Heavy Metals mg/1 ICP-MS (Nexion-1000) Varied

2.2.2 Statistical Analysis

Comparison of different physicochemical parameters between the sites and seasons, mean + standard deviation has been
calculated on the basis of seasonal data collected from the three different sites in replicates. The spatial and temporal variations
in physicochemical parameters were tested by using one-way ANOVA at the level of significance P < 0.05 using SPSS (Software
IBM SPSS, Version 29.0.2.0 (20).

3 Results and Discussion

The samples collected in different seasons and from chosen sites were processed for selected parameters and the findings are
shown in Table 2, Table 3 and Table 4. From the statistical analysis of data, no significant difference was observed between
the three different sites (S1, S2 and S3) in all the corresponding seasons. In the present study, the analyzed and observed
parameters were within the standards values defined by the Bureau of Indian Standards (BIS) [Table 1] except for the pH
and turbidity. However, statistically significant difference for different parameters was found between the summer, winter and
monsoon seasons at all sites [Table 2, Table 3,Table 4].

Table 2. Multiple comparison of parameters at Site 1 (Lake Inlet) in different seasons in Tilyar Lake (Each value represents the Mean +

SD)
Parameter Summer Monsoon Winter
Temperature (°C) 27.6 + 0.66° 25.26 & 0.212 24.36 + 0.12%4
pH 9.55 + 0.012 8.48 + 0.02P 8.29 4 0.04b
Turbidity (NTU) 14 152 6.1+1°
TDS (mg/l) 172.67 4+ 1.15% 146.00 + 2.00P¢ 171.67 + 1.522
TSS (mg/l) 173.67 + 2.89P 158.00 + 1.00°d 201.67 4 1.52°
EC (uS/cm) 217.67 4 1.52¢d 228.67 4 0.58P 285.33 4 2,512
TH (mg/l) 76.67 + 0.58b¢ 103.00 4 1.73% 103.33 4 1.522
Nitrate (mg/l) 2.40 +0.10P 1.63 4 0.20%4 5.23 4+ 0.05°
DO (mg/1) 7.33 + 0.15% 7.27 £ 0.25° 7.43 £ 0.11°

Figures in each column followed by different letters are significantly different (p<0.05), One-Way ANOVA followed by Tukey’s all pair wise Multiple

Comparison

Table 3. Multiple comparison of parameters at Site 2 (Entry point to the lake) in Tilyar Lake (Each value represents the Mean + SD)

Parameter Summer Monsoon Winter
Temperature (°C) 27.5 + 0.26 25.06 + 0.06"9 25.36 + 0.23%
pH 9.54 4 0.02% 8.36 4 0.02bd 8.23 4 0.02¢4
Turbidity (NTU) 14 122 6.23 +0.21°
TDS (mg/l) 173.67 4 2.88% 147.33 + 1.52b¢ 175.00 4 2.64%
TSS (mg/l) 173.66 + 2.89P 149.00 + 5.57<4 191.67 + 1.52°
EC (uS/cm) 219.33 + 1.52¢d 243.67 4 2.08P 283.67 & 1.15
TH (mg/l) 75.33 + 1.524 104.67 + 1.522 99.00 + 1.00P
Nitrate (mg/l) 2.50 & 0.20° 1.80 4 0.10b¢ 2.87 £ 0.05°
DO (mg/1) 7.50 + 0.17° 7.23 £0.11° 7.57 4 0.05

Figures in each column followed by different letters are significantly different (p<0.05), One-Way ANOVA followed by Tukey’s all pair wise Multiple

Comparison
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Table 4. Multiple comparison of parameters at Site 3 (Least disturbed area of lake) in different seasons in Tilyar Lake (Each value
represents the Mean + SD)

Parameter Summer Monsoon Winter
Temperature (°C) 27.63 & 0.59% 26 4+ 0.5% 24.46 + 0.12%¢
pH 9.52 4 0.07° 8.41 4 0.10% 8.47 4 0.02%4
Turbidity (NTU) 1¢d 142 6.03 + 0.06°
TDS (mg/1) 174.67 + 2.08? 143.67 + 1.52b¢ 166.33 4+ 1.52°
TSS (mg/l) 174.66 + 1.52P 148.00 4 2.00¢4 192.67 4 1.522
EC (uS/cm) 215.67 + 3.51¢d 242,67 + 2.51° 281.67 + 1.52°
TH (mg/l) 77.33 4 1.52b¢ 108.00 + 1.00? 106.33 + 0.58?
Nitrate (mg/1) 2.57 +0.23P 1.53 4 0.154 3.70 + 0.17°
DO (mg/1) 7.37 £0.20% 7.17 + 0.20° 7.60 + 0.10°

Figures in each column followed by different letters are significantly different (p<0.05), One-Way ANOVA followed by Tukey’s all pairwise Multiple
Comparison

The temperature of water ranged from a minimum of 24.36 4 0.12 in winter to a maximum of 27.63 4+ 0.66 in the summer
season. At site-1 and site-3, results significantly differed in winter as compared to other seasons, however, in site-2 monsoon and
winter temperature were significantly lower than summer. The temperature of water influences various abiotic properties and
biotic activities for instance the growth of the aquatic organism. In the present study, in all the sites, temperature significantly
differed among the different seasons, indicating a seasonal cycle of temperature within the lake ecosystem, closely following
the air temperature changes during the seasons and thereby, it may influence the biodiversity of the lake and landscape around
the lake. During summer the temperature was cooler than the environmental temperature which may be due to the small and
shallow structure of the lake. All three sites showed the lowest temperature during the winter season due to the short photo
period which increased from January to the maximum in summer and then declined during the monsoon season. A similar
finding was observed in the Ramadugu Lake, Telangana 1),

The pH of the Tilyar Lake ranged between 8.23 + 0.02 in the winter season to 9.554- 0.01 in the summer season. pH of site-
1, 2 and-3 was found significantly different in monsoon and winter as compared to the summer season. Alkaline pH during
the summer season could be attributed to increased photosynthetic and decomposition activity resulting in high CO, and
bicarbonate ion production, shifting the pH towards the alkaline side. Ecosystem with pH > 8.5 is highly productive, therefore,
Tilyar Lake can be considered a highly productive lake. Investigations by Gautam et al., 2022 recorded similar, minimum pH
during monsoon season and maximum during summer !%).

The turbidity of the lake water ranged between a minimum of 1 NTU in summers to a maximum of 15 NTU in monsoon
season. The turbidity of the lake can be attributed to the presence of a wide range of dissolved and suspended solids present
in the water. The turbidity of the lake water increased significantly in the monsoon season because of surface runoff during
monsoon and the larger amount of water being discharged into the lake by the feeder canal i.e. JLN canal. Consequently,
turbidity of summer season was significantly differed from the other two seasons. Contradictory results were observed by Dey
etal, 2021 4,

The Electrical conductivity (EC) of water was recorded to be minimum 215.67 4 3.51 in the summer season to a maximum
of 285.33 & 2.51 in the winter and the EC levels during the summer season was significantly differed from winter and monsoon
seasons. The movement and accumulation of ions and nutrients after the monsoon runoff may lead to this relationship. Higher
EC during pre-monsoon period was observed in Loktak Lake (!*).

TSS were recorded to range between 148.00 4 2.00 in monsoon season to 201.67 4 1.52 in winter season. Significantly varied
TSS was recorded during the winter season compared by summer and monsoon. TDS was recorded to range between 143.67 +
1.52 in monsoon season to 174.67 4 2.08 in summer season. Statistical results were similar to TSS. TSS and TDS showed similar
results in the present study, the results of monsoon in all three sites statistically differed from the summer and winter seasons.
Dilution of water during monsoon season may have led to these observations of TSS and TDS. Furthermore, the surface runoft
during monsoon leads to transportation of silt and colloids to the lake and may lead to increased TSS noted during winter, and
settling of particles till summer season could be the reason for decrease in TSS from winter to summer season. Similar results
were obtained in Dara Dam, Maharastra (1),

TH of the lake due to calcium and magnesium salts varied between in 75.33 4 1.52in summer season to 108.00 + 01 in winter
season. TH during summer in all the sites was comparatively different from the other two seasons. Contradictory, results were
found in small lakes of Maharastra, where higher TH was observed during summer month1®). However similar results were
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observed in Sukhna lake, Chandigarh 7).

DO content of water was found minimum 7.17 £ 0.20 during monsoon and maximum 7.60 4 0.10 during the winter
season. DO content which is an important parameter, reflecting various physical and biological processes taking place in
water, for example, photosynthesis by aquatic plants and atmospheric oxygen diffusion. Providentially, DO did not significantly
differ among the various seasons and the findings were within the acceptable limits recommended by BIS, similar results were
observed in small lakes in Ahmednagar district, Maharastra 19

The Nitrate content of water ranged between 1.53 4 0.15 in monsoon to 5.23 + 0.05 during winter season. Nitrate levels
during monsoon significantly differed from the summer and winter values. Oxidation of organic nitrogenous substances, runoff
from the agricultural fields and atmospheric nitrogen fixation by nitrogen fixing organisms contributes to the nitrate content of
water. The productivity of the lake and the growth of macrophytes and algae are dependent on nitrate, making it an important
nutrient. A low level of nitrate in the wet season compared to dry season was found by Isiuku et al., 2020 in the water bodies of
Nigeria %),

Heavy metals as Arsenic (As), Iron (Fe) and Nickel (Ni) were present in the concentration range of 0.004 mg/l. Tilyar Lake
is an important reservoir for the collection of water from JLN canal and additionally, surface runoft during monsoon and may
influence the levels of heavy metal in different seasons. The present study observations have shown that heavy metals including
Cadmium (Cd), Lead (Pb), Mercury (Hg), Chromium (Cr) were found below the level of quantification (BLQ), however, Arsenic
(As), Iron (Fe) and Nickel (Ni) were present and the concentration is within the acceptable limits recommended by BIS and
ICMR. However relatively higher concentrations of heavy metals were found in eight lakes of Kenya (!9).

4 Conclusion

At present, the published data available for the physical and chemical properties for the Tilyar lake is scanty and inconclusive.
In this study, the water samples of the Tilyar Lake were collected and analyzed for the physicochemical parameters in
different seasons and different sites subsequently the findings were cautiously recorded. Variations of various physico-chemical
parameters were observed between the sampling sites and in between the different seasons. The results obtained in the present
study points out that all the parameters except the pH and turbidity were found to be within the standard permissible limits
prescribed by BIS and WHO (World Health Organization). High pH can adversely affect the biological processes in the lake
ecosystem which can lead to the deterioration of the water chemistry of the lake. The lake is found to be highly productive
during the period of study. Anthropogenic disturbances because of the lake being used for boating and as a picnic spot leading
to large numbers of tourists visiting the lake is detrimental for the lake. The lake water is sometimes changed completely, leading
to the destruction of the complete biodiversity. This should be avoided rather strict management strategies should be employed
to prevent the lake ecosystem from degradation.

Implementation of NLCP Methods: for the conservation, restoration and management of the lakes and wetlands to maintain
the environmental sustainability that comprises Goal 3 - Good health and well-being; Goal 6 — Clean water and sanitation;
Goal 11 - Sustainable cities and communities; Goal 13 - Climate Action and Goal 14 - Life below the water of the Sustainable
Development Goals (SDGs) ?”). Additionally, further investigations comprising the various parameters of the concerned lake
including the biodiversity should be undertaken in collaboration with the government and NLCP.

The present study provides supportive evidence for season based special management to maintain the lake health for the
development of sustainable biodiversity. However, there exists a scope for additional collaborative work on high-quality studies
to establish policy for monitoring and modifying the existing management policies. Further, specific studies on the effects of
spatial and temporal variations in changes in land use patterns of catchment areas, hydrology, climate, and morphology of lake
on the biodiversity of lake should be undertaken.

References

1) Organization WM. International Glossary of Hydrology. In: and others, editor. WMO;vol. 385 of 26. 2012;p. 1-469. Available from: https://unesdoc.
unesco.org/ark:/48223/pf0000221862.

2) Bhateria R, Jain D. Water quality assessment of lake water: a review. Sustainable Water Resources Management. 2016;2:161-173. Available from:
https://link.springer.com/article/10.1007/s40899-015-0014-7.

3) Dhamija A. An investigative study on Indian Lakes and Rivers from Management Perspective. International Journal of Lakes and Rivers. 2020;13(1):87-94.
Available from: https://www.ripublication.com/ijlr20/ijlrv13n1_08.pdf.

4) Sterner RW, Keeler B, Polasky S, Poudel R, Rhude K, Rogers M. Ecosystem services of Earth’s largest freshwater lakes. Ecosystem Services. 2020;41. Available
from: https://doi.org/10.1016/j.ecoser.2019.101046.

5) Belhouchet N, Hamdi B, Chenchouni H, Bessekhouad Y. Photocatalytic degradation of tetracycline antibiotic using new calcite/titania nanocomposites.
Journal of Photochemistry and Photobiology A: Chemistry. 2019;372:196-205. Available from: https://doi.org/10.1016/j.jphotochem.2018.12.016.

https://www.indjst.org/ 273


https://unesdoc.unesco.org/ark:/48223/pf0000221862
https://unesdoc.unesco.org/ark:/48223/pf0000221862
https://link.springer.com/article/10.1007/s40899-015-0014-7
https://www.ripublication.com/ijlr20/ijlrv13n1_08.pdf
https://doi.org/10.1016/j.ecoser.2019.101046
https://doi.org/10.1016/j.jphotochem.2018.12.016
https://www.indjst.org/

Yadav & Gautam / Indian Journal of Science and Technology 2025;18(4):268-274

13)

14)
15)

16)

17)
18)
19)

20)

Fang N, You Q, Yang W, Lu X, Zhou Y, Ni C. Eutrophication and Water Quality Assessment in the Poyang Lake Wetlands. In: T Y, editor. Terrestrial
Environmental Sciences . Springer. 2019;p. 91-98. Available from: https://link.springer.com/chapter/10.1007/978-3-319-97725-6_7.

Varol M. Spatio-temporal changes in surface water quality and sediment phosphorus content of a large reservoir in Turkey. Environmental Pollution.
2020;259. Available from: https://doi.org/10.1016/j.envpol.2019.113860.

Niu Y, Jiang X, Wang K, Xia J, Jiao W, Niu Y, et al. Meta analysis of heavy metal pollution and sources in surface sediments of lake Taihu, China. Science
of The Total Environment. 2020;700. Available from: https://doi.org/10.1016/j.scitotenv.2019.134509.

Sharma M, Kant R, Sharma AK, Sharma AK. Exploring the impact of heavy metals toxicity in the aquatic ecosystem. International Journal of Energy and
Water Resources. 2024. Available from: https://link.springer.com/article/10.1007/s42108-024-00284-1.

APHA. Standard Methods for the Examination of Water and Wastewater. vol. 21. American Public Health Association/American Water Works
Association/Water Environment Federation. 2005. Available from: https://www.standardmethods.org/doi/book/10.2105/SMWW.2882.

Loucif K, Neffar S, Menasria T, Maazi MC, Houhamdi M, Chenchouni H. Physiochemical and bacteriological quality assessment of surface water at Lake
Tonga in Algeria. Environmental Nanotechnology Monitoring Management. 2020;13. Available from: https://doi.org/10.1016/j.enmm.2020.100284.
Rasakatla B, Aruna M. Analysis of physico-chemical parameters of a fresh water lake in Nizamabad District Telangana State. World Journal of Biology
Pharmacy and Health Sciences. 2023;16(1):21-30. Available from: https://www.researchgate.net/publication/374568535_Analysis_of_physico-chemical_
parameters_of_a_fresh_water_lake_in_Nizamabad_District_Telangana_State.

Gautam PK, Valvi AB, Nayka J. Studies on Physico- Chemical Parameters Concerning the Diversity of Chlorophyceae and Cyanophyceae from Dara
Dam, Satpura Ranges of the. Journal of Emerging Technologies And Innovative Research. 2022;9(5):158-164. Available from: https://www.jetir.org/papers/
JETIRFO06026.pdf.

Dey S, Botta S, Kallam R, Angadala R, Andugala J. Seasonal variation in water quality parameters of Gudlavalleru Engineering College pond. Current
Research in Green and Sustainable Chemistry. 2021;4. Available from: https://doi.org/10.1016/j.crgsc.2021.100058.

Mayanglambam B, Neelam SS. Physicochemistry and water quality of Loktak Lake water, Manipur, India. International Journal of Environmental Analytical
Chemistry. 2020;102(7):1638-1661. Available from: https://doi.org/10.1080/03067319.2020.1742888.

Bhagde RV, Deshmukh DR, Pansamba SS, Bhoye MR. Study of Physiochemical Parameters of Small Lakes in Sangamner, Ahmednagar District of
Maharashtra State, India. Current World Environment. 2020;15(3):1-6. Available from: https://www.researchgate.net/publication/347357997_Study_
of_Physiochemical_Parameters_of_Small_Lakes_in_Sangamner_Ahmednagar_District_of_Maharashtra_State_India.

Maansi, Jindal R, Wats M. Evaluation of surface water quality using water quality indices (WQIs) in Lake Sukhna, Chandigarh, India. Applied Water
Science. 2022;12. Available from: https://doi.org/10.1007/s13201-021-01534-x.

Isiuku BO, Enyoh CE. Pollution and health risks assessment of nitrate and phosphate concentrations in water bodies in South Eastern, Nigeria.
Environmental Advances. 2020;2:1-8. Available from: https://doi.org/10.1016/j.envadv.2020.100018.

Githaiga KB, Njuguna SM, Gituru RW, Yan X. Water Quality Assessment, Multivariate Analysis and Human Health Risk of Heavy Metals in Eight Major
Lakes in Kenya. Journal of Environmental Management. 2021;297. Available from: https://doi.org/10.1016/j.jenvman.2021.113410.

Desa UN. The Sustainable Development Goals Report 2023: Special Edition. 2023. Available from: https://unstats.un.org/sdgs/report/2023/.

https://www.indjst.org/ 274


https://link.springer.com/chapter/10.1007/978-3-319-97725-6_7
https://doi.org/10.1016/j.envpol.2019.113860
https://doi.org/10.1016/j.scitotenv.2019.134509
https://link.springer.com/article/10.1007/s42108-024-00284-1
https://www.standardmethods.org/doi/book/10.2105/SMWW.2882
https://doi.org/10.1016/j.enmm.2020.100284
https://www.researchgate.net/publication/374568535_Analysis_of_physico-chemical_parameters_of_a_fresh_water_lake_in_Nizamabad_District_Telangana_State
https://www.researchgate.net/publication/374568535_Analysis_of_physico-chemical_parameters_of_a_fresh_water_lake_in_Nizamabad_District_Telangana_State
https://www.jetir.org/papers/JETIRFO06026.pdf
https://www.jetir.org/papers/JETIRFO06026.pdf
https://doi.org/10.1016/j.crgsc.2021.100058
https://doi.org/10.1080/03067319.2020.1742888
https://www.researchgate.net/publication/347357997_Study_of_Physiochemical_Parameters_of_Small_Lakes_in_Sangamner_Ahmednagar_District_of_Maharashtra_State_India
https://www.researchgate.net/publication/347357997_Study_of_Physiochemical_Parameters_of_Small_Lakes_in_Sangamner_Ahmednagar_District_of_Maharashtra_State_India
https://doi.org/10.1007/s13201-021-01534-x
https://doi.org/10.1016/j.envadv.2020.100018
https://doi.org/10.1016/j.jenvman.2021.113410
https://unstats.un.org/sdgs/report/2023/
https://www.indjst.org/

	Introduction
	Methodology
	2.1  Study Location
	2.2 Water Sampling
	2.2.1 Physiochemical profile analysis of collected water samples
	2.2.2 Statistical Analysis


	Results and Discussion
	Conclusion

