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STATUS OF WATER QUALITY OF NAIKAL POND IN NORTHEASTERN KARNATAKA, INDIA
Abstract
The study was conducted to determine the water quality of Naikal pond in northeastern Karnataka. Water sample was collected near deepest part of pond using Grab sampling technique during march 2022 and 2023. The collected water sample was subjected to characterization of physico-chemical parameters. viz., temperature, pH, electrical conductivity, total dissolved solids, total alkalinity, dissolved oxygen, biological oxygen demand, total hardness, calcium, magnesium, chloride, sulphate, nitrate and phosphate. The results were compared with BIS drinking water quality standards. The most of the water quality parameters were within the permissible level except total alkalinity. From the data obtained, the water quality index was calculated to quantify overall pond water quality status of the area. It is found that based on the water quality index results, the samples are falling under good category. Pond water is suitable for propagation of wild life and fisheries as water pH is in between 6.5 to 8.5 and dissolved oxygen concentration more than 4.0 mg/L.
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1. Introduction

Freshwater ecosystems including with ponds and lakes exhibit complex physico-chemical dynamics that play a crucial role in determining the overall health and ecological balance of  ecosystems(Lakhwinder Singh et al., 2025). A pond is referred to as a man-made or natural water body that holds water for few months  or round the year (Mushtaq et al., 2006; Passy et al., 2012). These ponds are one of the surface water bodies which are the important resources of fresh water. Especially village ponds are used to be a lifeline for people in rural areas and utilized for agriculture, aquaculture, bathing and drinking (Hosamani and Mahantesh, 2024). Freshwater  scarcity  has  emerged  as  one  of  the most    pressing    global    challenges    due    to population  growth,  urbanization,  and  industrial expansion(Alaka S.A, 2025). Due to scarcity of surface water resources, people dependent on the underground water for the regular water supply. In this background, ponds are one of the most important water resources for human consumption. Pond ecosystems have the physico-chemical parameters which play a vital role in determining the distribution and quantitative abundance of organisms (Rasmita Padhy et al., 2019; Rachna Bhateria and  Disha Jain, 2016). The water quality in the water bodies is greatly dependent on the physical, chemical and biological parameters and their interaction with each other. These physico-chemical parameters, including temperature, pH, conductivity, turbidity, and dissolved oxygen, provide a baseline description of water environments and are used as early-warning signals of ecological disturbance(Alaka, 2025). Similarly, the enrichment of nutrient from natural aging or by the influx and sedimentation of organic components from human activities and agricultural runoff leads to deterioration of health of ecosystems(Basavaraj and Kadadevaru, 2024). On the other hand, these ponds can reduce flood impacts during rainy seasons and facilitate groundwater recharge, enhancing the availability of water throughout the year, nutrient retention, carbon sequestration, fish production, eliminates diffuse pollutants including phosphorous and nitrogen, and habitat conservation(Williams et al. 2020; Oertli and Parris 2019; Cereghino et al. 2014; Moore and Hunt, 2012). The ecological value of ponds is often underestimated. Thus, healthy pond ecosystems are critical for achieving several sustainable development goals (SDG 6, 13, 14). The present study aims to assess the physico-chemical parameters of Naikal pond of Wadagera for its suitability for various purpose. 
2. Materials and Methods
2.1 Study Area
Naikal pond (16º12´50.00" N, 77º03'29.82" E) is located in Wadagera taluk, Yadgir district of northeastern Karnataka in peninsular India (Fig. 1). The water body is situated 15 km away from the Wadagera taluk head quarter. It is a man-made perennial lake. The water is used for domestic, irrigation and fishing and it is an habitat for many aquatic and avian fauna. The normal annual rainfall is around 636 mm. The average ambient temperature fluctuated between 16.7ºC to 40ºC.
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Fig. 1 Satellite view of Naikal pond
2.2 Collection of water sample 
Water sample was collected using pre-sterilized polyethylene bottles from Naikal ponde specially at morning hours during pre-monsoon season for a period of two years(March  2022 & 2023). The collected sample kept in an ice box and was transferred to the laboratory for further analysis of various physico-chemical parameters. Air and water temperature, pH and dissolved oxygen were recorded on spot using Water analyzer kit(Systronis). Water collected in BOD bottle was shifted to laboratory for incubation at 27ºC for 3 days in C1-3S incubator(Remi). 
2.3 Analysis of physico-chemical parameters
It is very essential and prerequisite to test the water characteristics before it is used for various purposes like domestic, irrigation and industry. Water must be tested for its different physico-chemical parameters. Water must be free from solids(floating, dissolved and suspended) and microbial as well as bacteriological impurities. Hence, water has been tested for the following  characteristics viz, temperature, pH, turbidity, electrical conductivity, total dissolved solids, alkalinity, dissolved oxygen, biological oxygen demand, total hardness, calcium, magnesium, chloride, sulphate, nitrate  and phospahate as per the standard protocol(APHA, 2012, BIS, 1991).
2.4 Calculation of the Water quality index (WQI):
Water quality index (WQI) is one of the most used tools to describe water quality. It is based on physical, chemical, and biological characteristics that are combined into a single value that ranges from 0 to 100(Sandra Chidiac et al., 2023). It is used for assessment of the quality of water various water resources such as rivers, streams and lakes, etc (Chatterjee and Raziuddin, 2002; Singh et al., 2015). Bureau of Indian Standards for drinking water quality have been used to calculate the water quality index .

The three steps of water quality index are as follows; 
Step 1
wi= according to relative importance (overall quality of water for drinking purpose). The maximum weightage of 5 has been assigned to nitrate parameter and minimum weightage of 2 has been assigned for calcium and magnesium (may not be that harmful)

Step 2

Relative weight(Wi)
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Where qi = Quality rating, Ci = concentration of each chemical parameter of sample in mg/L, Si = Bureau of Indian standards(drinking) for each chemical parameter in mg/L. Water quality index (WQI) = sub index of the Ith parameter

Step 3
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Where SIi = the SI is first determined for each chemical parameter which is then used to determine the WQI as per the following equation
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Table 1. Parameters, weight factors, and limit values considered for the water quality index (Ramakrishnaiah et al.,2009)

	Parameter
	Units
	Weight 
(wi)
	Relative weight (Wi)
	Limits value

	pH
	-
	4
	0.13333
	8.5

	TDS
	mg/L
	4
	0.13333
	2000

	Alkalinity
	mg/L
	3
	0.10000
	600

	Hardness
	mg/L
	3
	0.10000
	600

	Ca2+
	mg/L
	2
	0.06667
	200

	Mg2+
	mg/L
	2
	0.06667
	100

	Cl-
	mg/L
	3
	0.10000
	1000

	SO42-
	mg/L
	4
	0.13333
	400

	NO3-
	mg/L
	5
	0.16667
	100
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3. Results and Discussion
The concentrations of various physico-chemical parameters of Naikal pond water was depicted in Table 1. In India the temperature is relatively high during the pre-monsoon season but with the arrival of the southwest monsoon water temperature reaches its lowest value. Aquatic organisms are dependent on certain temperature ranges for their optimal health. Temperature affects the oxygen content of the water, the rate of photosynthesis, the metabolic rates of aquatic organisms (Rachna Bhateria and  Disha Jain, 2016). In the present study, air temperature was recorded from 32ºC to 34ºC whereas, water temperature was recorded from 26ºC to 27ºC. In the present study, the recorded average values of temperature indicates that the water quality would not be affected by this parameter.
The pH is measured mathematically by, the negative logarithm of hydrogen ions concentration. pH plays a role in the growth of flora and fauna of aquatic ecosystems(Hosamani and Mahantesh, 2024). pH value of pond was ranged between 7.51 (March 2022) to 7.67 (March 2023) during the study period. In comparison two years, pH did not change much. The electrical conductivity of water is a direct function of its total dissolved salts in water. EC fluctuated between  818 µS/cm and 1020 µS/cm with an average of 919 µS/cm. Total alkalinity is the buffering capacity of water, it is mainly due to carbonate and bicarbonates of calcium, magnesium, potassium and sodium and other bases. The alkalinity ranged from 278 mg/L to 394 mg/L with an average value of  336 mg/L. Total alkalinity value considerably  exceeded the BIS standards(200 mg/L) in March 2023. 

Dissolved oxygen (DO) are a very important and crucial chemical parameter that affects the survival of aquatic life. Additionally, low DO levels could have negative impact on other aquatic organisms such as insects and crustaceans, larval forms etc,. DO levels ranged between 4.05 mg/L and 4.26 mg/L during  March 2022 and 2023. More than 4.0 mg/L is DO supports fish populations in aquatic water bodies. Makori et al., (2017) recorded DO values of 4.86 mg/L to 10.6 earthen ponds of  earthen ponds in Teso North Sub-County, Busia County. Biological oxygen demand is a measure of amount of oxygen required by the group of microorganisms to decompose the organic matters present in a water body(Nusrat and Shahnaz, 2020). BOD was ranged between 2.03 mg/L and 2.11 mg/L in both the years. Similarly, Basavaraja and Kiran recorded an average of 2.80 mg/L BOD in Sagara lake during pre-monsoon season. According to Ekubo and Abowei (2011) aquatic system with BOD levels between 1.6 and 2.0 mg/L is considered clean.
Total hardness level was 188 mg/L and 222 mg/L in two years and had a mean of 201 mg/L. It doesn't exceeded the BSI standards (300 mg/L) in both the years. According to Sawyer and McCarthy(1967), water having total hardness between 150 and 300 mg/L are considered as hard water. The water in this study is hard water category. Similar observation was made by Basavaraja et al.,(2017) in Shettikera lake during pre-monsoon season. The growth and dynamics of populations of fresh water flora and fauna gets affected due to both calcium and magnesium (Vikas Jain and Sunil Kumar, 2021). The values recorded for calcium and magnesium  in present study ranged from 37.02 to  41.64 mg/L and  from 22.03 to 27.52 mg/L  respectively. All values of both parameter were within the permissible level. 

An excessive level of chloride can damage aquatic organisms by hampering  their osmoregulation process, which allows organisms to regulate the salts level in their body fluids (Hunt et al. 2012). Chloride value ranged between 98.01 mg/L and 117.72 mg/L and it is well within the permissible level. The sulphate concentration of the water samples varied from 82.56 to 84.48 mg/L. The result reveals that the pond water has permissible range of sulphate ions. The presence of nitrogen content in excess is an indicator of organic pollution. It is originated from the added nitrogenous fertilizers, and decay of dead plants and animals. Further, they are all oxidized to nitrate form by natural process(Balaji Prashanth et al., 2013). Nitrate levels are normally stabilized in the 50-100 ppm range(Debalakshmi Das, 2019). Nitrate content was recorded from 0.461 to 0.488 mg/L during March 2022 and 2023. However it remains static in last year's where variation was not so significant. Low concentrations of phosphate(0.003 mg/L and 0.006 mg/L) was recorded. Table 2 represents Water Quality Index(WQI) and status of water quality. In the present study, water quality index  value was 28.41 in March 2022 and 32.73 in March 2023 with an average value of 30.57 recorded. According to WQI, pond water belongs good water quality  category in both the years.
Table 2. Physico-chemical parameters of water of Naikal pond 
	Parameter
	March 2022
	March 2023
	Average
	BIS Standards

	
	
	
	
	Permissible

level
	Excessive level

	Air temperature (ºC)
	32
	34
	33
	-
	-

	Water temperature (ºC)
	26
	27
	26.5
	-
	-

	pH
	7.51
	7.67
	7.59
	6.5-8.5
	6.5-9.2

	Electrical conductivity(µS/cm)
	818
	1020
	919
	-
	-

	Total dissolved solids (mg/L)
	373
	470
	421.5
	500
	1500

	Alkalinity (mg/L)
	278
	394
	336
	200
	600

	Dissolved oxygen (mg/L)
	4.05
	4.26
	4.155
	-
	

	Biochemical oxygen demand (mg/L)
	2.03
	2.11
	2.07
	-
	

	Total Hardness (mg/L)
	180
	222
	201
	300
	600

	Calcium (mg/L)
	37.02
	41.64
	39.33
	75
	200

	Magnesium (mg/L)
	22.03
	27.52
	24.775
	30
	100

	Chloride (mg/L)
	98.01
	117.72
	107.865
	250
	1000

	Sulphate (mg/L)
	82.56
	84.48
	83.52
	200
	400

	Nitrate (mg/L)
	0.461
	0.488
	0.4745
	0-60
	60

	Phosphate (mg/L)
	0.003
	0.006
	0.0045
	-
	-


Table 3: Water Quality Index and Status of Water Quality (Chatterji and Raziuddin 2002)
	Water Quality
	Water Quality Status
	WQI Values

	
	
	March 2022
	March 2023
	Average

	0 – 25
	Excellent Water Quality
	-
	-
	-

	26-50
	 Good Water Quality 
	28.41
	32.73
	30.57

	51-75
	Poor Water Quality
	-
	-
	-

	76-100
	Very Poor Water Quality
	-
	-
	-

	> 100
	Unfit for drinking
	-
	-
	-


4. Conclusion
Observed values of pond water quality parameters viz.  pH, total dissolved solids, total hardness, calcium, magnesium, chloride, sulphate and nitrate levels were well within the permissible level except alkalinity, however, its level is within the excessive level. Dissolved Oxygen level was above 4 mg/L during summer which supports heterotrophic life of pond ecosystem(Wildlife propagation and fisheries) The water quality index confirmed this pond water belonging to good water quality category. This study could help concerned authority to protect and conservation of small water bodies because, quality of water is essential for both the flora and fauna and maintenance of equilibrium status. 
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