Assessment of Physicochemical Parameters of Hanumanthapura Lake, Tumakuru District, Karnataka, India


ABSTRACT
Lakes are the most important freshwater ecosystems for agricultural, domestic and ecological purpose. They are important suppliers of drinking water, irrigation, fisheries and the preservation of biodiversity. Ecological health and the potability of freshwater are affected by water quality, which is evaluated based on various physicochemical parameters and the concentration of nutrients. However, degradation of this important natural resource due to increasing anthropogenic pressures including agriculture runoff and domestic waste. The present study examines the physicochemical parameters of Hanumanthapura Lake from Dec- 2023 to Nov-2024 at five different sites of the Lake. Temperature, pH, EC, Turbidity, Total alkalinity, DO, Calcium hardness, Magnesium hardness Total hardness, BOD, Free carbon di- oxide, Phosphate, Chloride and TDS parameters were estimated in the laboratory using standard methods of Trivedi and Goel (1986) and APHA (2005). The result revealed that, atmospheric temperature ranged from 25.63–26.34°C, water temperature from 24.08–25.00 °C and the pH ranges from 7.84–8.05. DO values varied from 2.87–3.41 mg/L, while, BOD level fluctuated between 19.59–23.68 mg/L. However, total alkalinity content of the water deviated from 160.10-186.08 mg/L and TDS ranges from 391.92–625.00 mg/L, magnesium deviated from 29.63–36.32 mg/L. Physicochemical parameters like Turbidity, BOD, Mg hardness are not significant level compared to BIS (2012). Hanumanthapura lake has been contaminated as a result of ongoing anthropogenic pressure, notably agricultural runoff and untreated domestic sewage from the surrounding area.
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INTRODUCTION
Water is a renewable resource for persistence of all living creatures on the earth sphere. Natural fresh water bodies like lakes rivers and wetlands are the important source of to fulfil water scarcity for domestic, fishing and agricultural activities. (Eliku and Leta, 2018.). Physicochemical parameters are the fundamental indicator used to analyses freshwater quality and health of aquatic ecosystems. The parameters include physical characteristics such as colour, temperature, electrical conductivity and turbidity, chemical parameters include dissolved oxygen, pH, total dissolved solids, alkalinity, hardness and nutrient concentrations. The previous studies on water quality of lakes in Tumakuru highlights that need for regular assessment and monitoring to provide sustainable freshwater resources. Variation in physicochemical parameters of temperature, pH, dissolved oxygen, turbidity, alkalinity and nutrient levels leads to eutrophication and aquatic pollution that threaten the aquatic life of organisms and human use.
Such variations and fluctuations in physicochemical parameters such as temperature, pH, dissolved oxygen, turbidity, alkalinity and nutrient levels increasingly extended across different water conditions such as softwater, hardwater and borewell sources causes fluctuations in faunal growths, metabolic processes and reproductive capacity, with optimal thresholds explained  by international standards such as  DO 5-6 mg/L, pH 6.5-8.5 (BIS, 2012), turbidity <5 NTU (APHA 1080) and nutrient limit like phosphate <0.1 mg/L (WHO 2011) very essential for embryonic development at reproductive level and gonads maturation in ichthyofaunal diversity across contaminated areas. Deviation and errors from these standards induce severe physiological stress in ichthyofaunal diversity, as study conducted from different areas shows low DO (<4 mg/L) triggers hypoxia causes physiological distress, results in impairing gill functions and saviour stress in metabolic profiles, elevated turbidity such as (>200 NTU) reduces immediate foraging behavior efficiency and also increases bioenergetic demands results in physiological stress (Palanivel, et al., 2026)
Hardness extremes such as Ca/Mg >75 mg/L disrupts osmoregulation results in causing stress in fish and nutrient enrichment beyond BOD >5 mg/L causes water environment damage and eutrophication that results in promoting algal blooms causes depletion of oxygen and additionally releases toxins to fish and aquatic fauna results in physiological changes in fauna affecting ichthyofaunal diversity. Additionally, as case studies in Karnataka lakes explains clearly that physicochemical modulations in water causes reproductive impairments such as reduced fecundity and gonadal atrophy especially in group of fishes like cyprinids, due to highly vulnerability to physicochemical parameter changes, results in 50% declines in ichthyofaunal diversity. Different International standards like APHA, BIS and WHO standards provide integrated benchmark for ichthyofaunal assessments.  
 In India, as in many others countries of the world, freshwater systems are the backbone for sustaining livelihood and ecological integrity. However, degradation of this important natural resource base is an emerging environmental issue in the country. Worldwide, lake water quality is lost due to increasing anthropogenic pressures including agriculture runoff and domestic waste. Water resources are also contaminated by natural disasters like climate change, flooding and weathering (Muthukumaravel et al., 2025). This Scientific study provides the knowledge to effectively preserve and manage water resources for the well-being of future generations.

















MATERIALS AND METHODS 
STUDY AREA:
[image: ]
Fig-1 Satellite view of Hanumanthapura lake
Hanumanthapura lake is located in the village of Hanumanthapura, situated in the Madhugiri Taluk of Tumakuru district, Karnataka, India. Among the 200 tanks in Madhugiri Taluk, the present study specifically focuses on Hanumanthapura Lake. Lake supports irrigation across 282 hectares of surrounding agricultural land, fishing and meet local water demands. Geographically the lake is positioned within the coordinates 13˚49ʹ24.30ʺ N to 77˚13ʹ29.75ʺ E Latitude and Longitude. This water body falls under the North Pennar basin sub-basin Dodderi. The catchment area covers 19.89 Km² and average rainfall 600-800mm. The live capacity of the water body is 121.05 m.cft, which spread over 21.05 hectares.
Water samples were collected between 7:00 a.m. to 10:00 a.m. from five different sites monthly in a sterilized bottles and precautions were taken to ensure that no bubbling occurred during sampling. Analysis of pH, Temperature, Turbidity parameters and fixation of Dissolved Oxygen were carried out in each site of the study area (APHA, 2005). Electrical Conductivity, Total Dissolved Solids, Total Hardness, Calcium Hardness, Magnesium Hardness, Total Alkalinity, Free carbon dioxide, Phosphate, Chloride and Biological Oxygen Demand were analyzed in the laboratory accord into standard procedures and protocols of Trivedi and Goel (1986) and APHA (2005).

RESULT AND DISSCUSSION:
Table-1 Physicochemical parameters at different Sites of Hanumanthapura Lake.

	Parameters/Sites
	
Units
	
Site-1
	
Site-2
	
Site-3
	
Site-4
	
Site-5
	Mean
± SD

	
Water Temperature
	
°C
	
24.14
	
24.08
	
24.12
	
24.13
	
25.00
	24.29
±0.40

	Atmospheric
Temperature
	
°C
	
26.34
	
25.63
	
25.75
	
25.83
	
25.73
	25.85
±0.28

	Electrical
Conductivity
	
µs/cm.
	
616.07
	
580.73
	
728.99
	
733.19
	
692.72
	670.34
±68.68

	
Turbidity
	
NTU
	
232.95
	
211.58
	
214.56
	
193.98
	
212.38
	213.09
±13.83

	
pH
	
-
	
7.84
	
8.05
	
8.04
	
8.04
	
8.05
	8.01
±0.09

	
Total Alkalinity
	
Mg/L
	
175.62
	
171.27
	
186.08
	
178.17
	
160.10
	174.25
±9.57

	
Dissolved Oxygen
	
Mg/L
	
3.41
	
3.18
	
3.22
	
2.87
	
3.08
	3.15
±0.20

	
Free Co2
	
Mg/L
	
0.17
	
0.18
	
0.19
	
0.23
	
1.29
	0.41
±0.49

	
Calcium Hardness
	
Mg/L
	
46.64
	
47.55
	
48.94
	
51.58
	
38.41
	46.62
±4.95

	
Magnesium hardness
	
Mg/L
	
34.59
	
29.63
	
31.38
	
31.81
	
36.32
	32.74
±2.67

	
Total Hardness
	
Mg/L
	
78.47
	
77.54
	
79.40
	
84.25
	
77.53
	79.44
±2.80

	
Chloride
	
Mg/L
	
66.41
	
87.92
	
85.85
	
82.45
	
80.69
	80.66
±8.45

	
Phosphate
	
Mg/L
	
0.28
	
0.24
	
0.29
	
0.24
	
0.23
	0.26
±0.02

	
BOD
	
Mg/L
	
22.30
	
21.99
	
21.10
	
23.68
	
19.59
	21.73
±1.51

	
Total dissolved Solids
	
Mg/L
	
391.92
	
455.32
	
625.00
	
500.00
	
555.00
	505.45
±89.69














Table-2 Descriptive statistics of Physicochemical parameters in Hanumanthapura Lake.
	Parameters
	Units
	Mean
	BIS (2012) Standards

	Water Temperature
	°C
	24.29
	24.13

	Atmospheric Temperature
	°C
	25.85
	….

	Electrical Conductivity
	µs/cm.
	670.34
	…..

	Turbidity
	NTU
	213.09
	5.00

	 pH
	-
	8.01
	6.5-8.5

	Total Alkalinity
	Mg/L
	174.25
	200.00

	 Dissolved Oxygen
	Mg/L
	3.15
	5.00

	 Free Co2
	Mg/L
	0.41
	…...

	Calcium Hardness
	Mg/L
	46.62
	75.00

	Magnesium hardness
	Mg/L
	32.74
	30.00

	Total Hardness
	Mg/L
	79.44
	200.00

	Chloride
	Mg/L
	80.66
	250.00

	Phosphate
	Mg/L
	0.26
	…..

	BOD
	Mg/L
	21.73
	5.00

	Total dissolved Solids
	Mg/L
	505.45
	500.00



Physicochemical parameters were analyzed from Dec-2023 to Nov-2024 in Hanumanthapura lake, Tumakuru, Karnataka. Temperature of water is very important as it speeds up the chemical reactions in water, decreases the solubility of gases, increases the dissolution of salts and amplifies the tastes and odour. Atmospheric temperature (Fig-2) varied from 25.63–26.34 °C (mean ± SD: 25.85 °C ±0.28), while Water temperature (Fig-3) ranged between 24.08–25.00 °C (mean ± SD: 24.29 °C ±0.40). These values suggest a stable thermal regime, lake ecosystem, which influences dissolved oxygen solubility and metabolic activity of aquatic organisms. Temperature variations are also influenced by meteorological factors such as humidity, air temperature, solar radiation and winds. (Sathishagowda, et al., 2022: Palanivel, et al., 2026).  
 Total dissolved solids (Fig-16) ranged from 391.92–625.00 mg/L (mean ±SD: 505.45 mg/L ±89.69). Water with above 500mg/L concentration of total dissolved solids leads to high density, which affects the osmoregulation of aquatic species, lowers the solubility of gases like oxygen and makes water is less useful for irrigation drinking and domestic uses (Verma, et al., 2025).
Electrical conductivity (Fig-4)) showed substantial variation 580.73–733.19 µS/cm (mean ±SD: 670.34 µS/cm ±68.68). Elevated EC and TDS at Site-3 and Site-4 indicate higher ionic load, possibly due to anthropogenic inputs mainly mining activities and geological influences. (Ebrahimi Sarindizaj and Nikoo, 2025).

Turbidity (Fig-5) values ranged from 193.98–232.95 NTU (mean ±SD: 213.09 NTU
±13.83) are relatively high, leads to increased significant suspended particulate matters. It impairs light penetration, affecting primary productivity and benthic habitats of biological diversity (Virha, et al., 2011) Total alkalinity (Fig-7) averaged 174.25 mg/L (SD ±9.57), indicating moderate buffering capacity against acidification. pH (Fig-6) remained slightly alkaline from 7.84–8.05; mean ±SD: 8.01 ±0.09, consistent with carbonate buffering (Kwon and Park, 2025).
Dissolved oxygen (Fig-8) was low 2.87–3.41 mg/L (mean ±SD: 3.15 mg/L ±0.20), below optimum levels for delicate aquatic flora and fauna. (Muralidhar and Murthy, 2015).  Free CO₂ (Fig-9) showed sharp increase at Site-5 (1.29 mg/L vs. <0.23 mg/L at other sites), due to domestic organic pollution and respiration dominance of microscopic organisms (Shyam et al., 2025)
Total hardness in fig-12 value ranges from 77.53–84.25 mg/L (mean ±SD: 79.44 mg/L
±2.80) was influenced by calcium hardness (Fig-10) values ranged from 38.41–51.58 mg/L; (mean: 46.62 mg/L ±4.95) and magnesium hardness in fig-11 varies from (29.63–36.32 mg/L; mean ±SD: 32.74 mg/L ±2.67) were within the permissible limits(Arjun, et al. ,2026) Chloride (Fig-13) concentrations (66.41–87.92 mg/L; mean: 80.66 mg/L ±8.45) indicates moderate salinity stress (Mohan and Priyadarshini, 2023).
Phosphate (Fig-14) levels were low (0.23–0.29 mg/L; mean ±SD: 0.26 mg/L ±0.02), suggesting limited eutrophication risk. (Hosamani and Mahanthesh, 2024) Biochemical oxygen demand (Fig-15) ranged from 19.59–23.68 mg/L (mean ±SD: 21.73 mg/L ±1.51), exceeding typical thresholds for clean water (<3 mg/L), indicating significant organic pollution in the lake (Kavitha and Prasad, 2024: Iyyanahalli, and Kiran, 2025).
Physicochemical parameters were compared with BIS (2012-Table-2) drinking water standards with references to APHA and WHO guidelines to understand the pressure of pollution in Hanumanthapura lake ecosystem. Water temperature is 24.29°C, within the BIS mean of 24.13°C where atmospheric temperature reached 25.85°C slight variation compared to BIS due to anthropogenic pressure reduces oxygen solubility. Turbidity was more elevated about 213.09 NTU (BIS -5NTU) it mainly by high eutrophic condition due to algal blooms and suspended solids. Total dissolved solids slightly increase 505.45 mg/L instead of 500 mg/L, driven by ionic pollutants like chlorides that impair palatability which affects the osmoregulation of aquatic species. pH is 8.01 within the range of BIS indicates neutral to alkaline conditions of water (WHO Guidelines, 2017). Dissolved oxygen below the limit of BIS standard about 3.15 mg/L caused by high temperature and increased microbial respiration from organic inputs in water. Biochemical oxygen demand is greatly elevated about 21.73 mg/L influenced by increased decomposition of organic sewage (APHA 5210 B). Magnesium Hardness slightly above the BIS limit about 32.74 mg/L, geological weathering and fertilizers from agricultural runoff into lake. Phosphate is 0.26 mg/L (no strict BIS limit) but promotes eutrophication as per WHO and lowers the free CO2 (0.41 mg/L) that highlights dominant photosynthesis activity by planktons in water. 
Analysis of physicochemical parameters in lake at all sites highlights the significant concerns about potability of water and its ecological implications. International standards for potable water require standard limits in dissolved oxygen, turbidity and ionic balance. In this study high turbidity from 193.98 to 232.95 NTU, Low dissolved oxygen (DO) levels varied from 2.87–3.41 mg/L and elevated biochemical oxygen demand 19.59–23.68 mg/L indicate substantial organic pollution, rendering the water unsuitable for direct human consumption without treatment and make stress conditions in aquatic organisms (Basavaraj and Girish, 2024)
Light penetration and nutrient availability are crucial for plankton diversity. Moderate concentration of phosphate 0.23–0.29 mg/L stimulate growth of phytoplankton, while high turbidity level restricts photosynthesis leading to imbalances in plankton diversity. Elevated free CO₂ (1.29 mg/L) at site-5 suggests localized respiration dominance favoring tolerant species while reducing overall productivity (Kumar, 2024). Variation in plankton composition can destabilize the food chain and directly affecting fish growth and populations. Mamatha and Parimala (2024) have studied a critical review on limnology with respect Karnataka state, India. They suggested to improve the freshwater quality includes total ban on the activities that causes pollution, avoid use of pesticides and prevent entrance of sewage in to surface water.
Fishes are more sensitive to deficiency of oxygen in aquatic ecosystem. Freshwater organisms require dissolved oxygen levels above 5 mg/L but observed concentrations below this threshold. High chloride and hardness values cause further osmoregulatory stress. Effect of ionic enrichment, organic pollution and turbidity generate poor environmental conditions for fish health and habitat. This research highlights that water is not potable for human consumption and attitudes environmental risks. Effective management measures like pollution control and regulation of nutrient are essential to protect both aquatic and human health.


CONCLUSION:

The present investigation of physicochemical parameters across five sites demonstrates that the water quality is not potable in its current state due to elevated turbidity, high biochemical oxygen demand and critically low dissolved oxygen concentrations. These conditions reflect significant organic pollution and suspended particulate matter which compromise both human health standards and ecological balance.
From the point of ecological perspective, observed nutrient enrichment and ionic load exert direct impacts on plankton diversity altering species composition and reduces photosynthesis efficiency under high turbidity. This cause imbalances in the food chain, finally affecting population of fishes that depend on plankton as primary food source. Low dissolved oxygen levels lead to severe threat for fish growth reproduction and survival. Moderate hardness and chloride concentrations increase further physiological stress on biological diversity of Hanumanthapura Lake.
Study highlights that there are challenges by ensuring safe drinking water through effective treatment and lowers the pollution level in lake which simultaneously safeguarding aquatic biodiversity. conservation management practices like reducing organic inputs from surrounding area which regulating nutrient levels and regular monitoring of physicochemical parameters are essential to restore environmental integrity and achieve sustainable water resource for future utilization. This study underscores the importance of continuous monitoring and maintenance of water quality parameters to evaluate both potability and ecological health of aquatic ecosystem.
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Fig-2 Variation of Atmospheric Temperature in Hanumanthapura lake.
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Fig-3 Variation of Water Temperature in Hanumanthapura lake.
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Fig-4 Variation of Electrical Conductivity in Hanumanthapura lake.
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Fig-5 Variation of Turbidity in Hanumanthapura lake.
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Fig-6 Variation of pH in Hanumanthapura lake.
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Fig-7 Variation of Total Alkalinity in Hanumanthapura lake.




3.50
3.40
3.30Values in Mg/L

3.20
3.10
3.00
2.90
2.80
2.70
2.60
2.50

3.41











Dissolved Oxygen3.18
3.22
3.08
  2.87 





Site-1 Site-2 Site-3 Site-4 Site-5

Fig-8 Variation of Dissolved Oxygen in Hanumanthapura lake.
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Fig-9 Variation of Free Co2 in Hanumanthapura lake.
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Fig-10 Variation of Calcium Hardness in Hanumanthapura lake.
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Fig-11 Variation of Magnesium Hardness in Hanumanthapura lake.
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