
DOI:	https://doi.org/10.51470/ER.2026.8.2.44Volume 8, Issue 2, 2026 |		44	to	47.

Comparative	Assessment	of	Physicochemical	Characteristics	and	Water	Quality	
of	Rangarayar	Doddi	and	Honganuru	Lakes,	Ramanagara	District,	Karnataka,	

India

Original	Research	Article
ISSN: 3041-556X

Journal homepage: https://er.researchfloor.org/

Citation: Puneeth P, and Chaithra V. P. (2026). Comparative Assessment of Physicochemical Characteristics and Water Quality of 
Rangarayar Doddi and Honganuru Lakes, Ramanagara District, Karnataka, India. Environmental	Reports;	an	International	Journal.

DOI:	https://doi.org/10.51470/ER.2026.8.2.44

Received 17 April 2026 | Revised 14 May 2026 | Accepted 17 June 2026 | Available Online July 16 2026

Corresponding Author: Puneeth	P 	|  E-Mail: (puneethpgbet@gmail.com)

PG	Department	of	Zoology,	Bharathi	College	(Autonomous),	Bharathinagara,	Maddur	Taluk,	Mandya	District,	Karnataka,	India

ABSTRACT
Freshwater	 lakes	 are	 important	 aquatic	 ecosystems	 that	 support	 domestic,	 agricultural,	 ecological,	 and	 recreational	 activities.	
However,	increasing	anthropogenic	activities,	urbanisation,	and	agricultural	runoff	can	adversely	affect	water	quality,	emphasising	the	
need	for	systematic	monitoring	and	sustainable	management.	The	present	study	aimed	to	assess	and	compare	the	physicochemical	
characteristics	of	Rangarayar	Doddi	Lake	and	Honganuru	Lake	in	Ramanagara	District,	Karnataka,	India,	and	evaluate	their	water	
quality	with	reference	to	World	Health	Organisation	(WHO)	drinking-water	guidelines.	Water	samples	collected	from	both	lakes	were	
analysed	using	standard	methods	for	temperature,	pH,	total	dissolved	solids	(TDS),	electrical	conductivity	(EC),	dissolved	oxygen	(DO),	
biochemical	oxygen	demand	(BOD),	chemical	oxygen	demand	(COD),	free	carbon	dioxide	(CO₂),	and	phosphate.	Rangarayar	Doddi	Lake	
recorded	temperature	of	21.15	±	0.30°C,	pH	8.35	±	0.10,	TDS	482.45	±	0.80	mg/L,	EC	112.03	±	0.20	µS/cm,	DO	6.52	±	0.20	mg/L,	BOD	1.61	
±	0.20	mg/L,	COD	6.28	±	0.60	mg/L,	and	phosphate	0.48	±	0.06	mg/L.	Honganuru	Lake	exhibited	temperature	of	20.75	±	0.30°C,	pH	8.30	±	
0.10,	TDS	303.35	±	0.80	mg/L,	EC	103.19	±	0.20	µS/cm,	DO	7.49	±	0.50	mg/L,	BOD	2.55	±	0.10	mg/L,	COD	6.33	±	0.40	mg/L,	and	phosphate	
0.14	±	0.01	mg/L.	Free	CO₂	was	not	detected	in	either	lake.	Overall,	the	observed	parameters	indicated	relatively	good	water	quality,	with	
differences	between	the	lakes	re�lecting	variations	in	mineral	and	nutrient	enrichment.	Rangarayar	Doddi	Lake	showed	comparatively	
higher	 TDS,	 EC,	 and	 phosphate,	 whereas	 Honganuru	 Lake	 recorded	 higher	 DO.	 Continuous	 monitoring	 and	 effective	 watershed	
management	are	recommended	for	sustainable	conservation	of	these	freshwater	ecosystems.
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1.	Introduction
Freshwater ecosystems constitute one of the most valuable 
natural resources, supporting biodiversity, human health, 
agriculture, �isheries, and socioeconomic development. Water 
serves as an essential component of living organisms and 
functions as a universal solvent, facilitating numerous biological 
and ecological  processes  [3] .  However,  increasing 
industrialisation, urbanisation, agricultural intensi�ication, and 
population growth have resulted in progressive deterioration of 
freshwater quality worldwide. Consequently, periodic 
assessment of water quality has become indispensable for 
ensuring environmental sustainability and public health [4]. 
Physicochemical characteristics such as temperature, pH, 
electrical conductivity, total dissolved solids, dissolved oxygen, 
biological oxygen demand, chemical oxygen demand, nutrients, 
and dissolved gases provide valuable information regarding the 
ecological status and functioning of aquatic ecosystems. These 
parameters regulate biological productivity, nutrient cycling, 
metabolic processes, and species diversity within freshwater 
habitats [5]. Variations in these characteristics often re�lect both 
natural seasonal changes and anthropogenic disturbances 
occurring within the catchment. 

Among freshwater ecosystems, lakes are particularly 
vulnerable because they receive pollutants through surface 
runoff, domestic wastewater, agricultural inputs, and 
atmospheric deposition. Excessive nutrient loading often 
accelerates eutrophication, resulting in algal blooms, oxygen 
depletion, biodiversity loss, and deterioration of water quality 
[6]. Continuous monitoring of physicochemical characteristics 
therefore provides an effective approach for evaluating lake 
health and developing appropriate conservation strategies. 
Rangarayar Doddi Lake and Honganuru Lake are two important 
freshwater bodies located in Ramanagara District, Karnataka, 
providing essential ecosystem services and supporting the 
domestic and agricultural needs of the surrounding 
communities. Despite their ecological and socioeconomic 
signi�icance, comprehensive scienti�ic information on the 
physicochemical characteristics and overall water quality of 
these lakes remains limited. Therefore, the present study was 
undertaken to comparatively assess selected physicochemical 
parameters of Rangarayar Doddi Lake and Honganuru Lake and 
evaluate their water quality in relation to internationally 
recognized water-quality standards, particularly the World 
Health Organisation (WHO) [2] guidelines for drinking water. 
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The	speci�ic	objectives	of	the	study	were:
1. To assess the physicochemical characteristics of water from 
Rangarayar Doddi Lake and Honganuru Lake.
2. To comparatively evaluate the water quality status of the two 
lakes based on selected physicochemical parameters.
3. To assess the suitability of the lake water for drinking 
purposes with reference to the WHO drinking-water quality 
guidelines.

2.	Materials	and	Methods
2.1	Study	Area
The present investigation was conducted on two freshwater 
lakes located in Ramanagara District, Karnataka, India: 
Rangarayar Doddi Lake (Fig. 1) and Honganuru Lake (Fig. 2). 
Ramanagara, popularly known as the "Silk City", is situated in 
the southern part of Karnataka. The selected lakes serve as 
important freshwater resources for domestic activities and 
agricultural irrigation. Rangarayar Doddi Lake is one of the 
largest lakes in Ramanagara Taluk and is located at 
Bolappanahalli village. The lake has undergone recent 
developmental activities and functions as an important 
freshwater resource for nearby communities. Honganuru Lake 
is situated in Channapatna Taluk of Ramanagara District and is 
surrounded by agricultural landscapes, making it vulnerable to 
catchment runoff and other anthropogenic in�luences. 

2.2	Water	Sample	Collection
Water samples were collected from both lakes during the 
morning hours (09:00–11:00 AM) using clean 2-L polyethene 
bottles.  Sampling was performed carefully to avoid 
contamination. Immediately after collection, temperature, pH, 
and total dissolved solids (TDS) were measured in the �ield, 
whereas the remaining physicochemical parameters were 
analysed under laboratory conditions.

2.3	Physicochemical	Analysis
The physicochemical characteristics of lake water were 
analysed following standard laboratory procedures as 
described in APHA [1].

The following parameters were determined:

Fig.1:	Rangarayar	Doddi	lake	

Fig.2:	Honganuru	lake

The analytical procedures were carried out according to 
standard water quality assessment protocols using appropriate 
reagents and laboratory instruments. 

2.4	Statistical	Analysis
The experimental data obtained from all physicochemical 
analyses were statistically analysed using SPSS software. 
Results are presented as mean ± standard error (SE). Statistical 
signi�icance was evaluated using Student's t-test, and 
differences were considered signi�icant at P < 0.01. 

3.0	Results
The physicochemical characteristics of Rangarayar Doddi Lake 
and Honganuru Lake are summarized in Table 1. Both lakes 
exhibited slightly alkaline conditions with pH values above 8.0. 
Rangarayar Doddi Lake recorded comparatively higher TDS and 
electrical conductivity, whereas Honganuru Lake exhibited 
higher dissolved oxygen concentrations. Free carbon dioxide 
was absent in both lakes. 

Table	1.	Comparison	of	physicochemical	parameters	of	the	two	lakes

3.1	Physical	Parameters
Water temperature varied only slightly between the two lakes. 
Rangarayar Doddi Lake exhibited a mean temperature of 21.15 
± 0.30°C, whereas Honganuru Lake recorded 20.75 ± 0.30°C. 
The pH values of both lakes indicated slightly alkaline 
conditions, measuring 8.35 ± 0.10 and 8.30 ± 0.10, respectively.
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Total dissolved solids (TDS) were considerably higher in 
Rangarayar Doddi Lake (482.45 ± 0.80 mg/L) than in 
Honganuru Lake (303.35 ± 0.80 mg/L). Similarly, electrical 
conductivity was higher in Rangarayar Doddi Lake (112.03 ± 
0.20 µS/cm) than in Honganuru Lake (103.19 ± 0.20 µS/cm). 
Statistical analysis indicated that these physical parameters 
were signi�icantly different (P < 0.01). 

3.2	Chemical	Parameters
The dissolved oxygen concentration was higher in Honganuru 
Lake (7.49 ± 0.50 mg/L) compared with Rangarayar Doddi Lake 
(6.52 ± 0.20 mg/L). Biological oxygen demand was 1.61 ± 0.20 
mg/L in Rangarayar Doddi Lake and 2.55 ± 0.10 mg/L in 
Honganuru Lake. Chemical oxygen demand values were similar 
in both lakes (6.28 ± 0.60 and 6.33 ± 0.40 mg/L, respectively). 
Phosphate concentration showed noticeable variation, with 
Rangarayar Doddi Lake recording 0.48 ± 0.06 mg/L, while 
Honganuru Lake recorded only 0.14 ± 0.01 mg/L. Free carbon 
dioxide was absent in both lakes throughout the study period. 
All chemical parameters exhibited statistically signi�icant 
differences (P < 0.01). 

4.0	Discussion
Physicochemical characteristics are fundamental indicators of 
freshwater ecosystem health because they directly in�luence 
biological productivity, nutrient cycling, and aquatic 
biodiversity.  The present  comparat ive  assessment 
demonstrated that Rangarayar Doddi Lake and Honganuru Lake 
exhibited general ly  good water  qual ity,  with most 
physicochemical parameters falling within the permissible 
limits recommended by the World Health Organisation [2]. 
Nevertheless, variations in individual parameters between the 
two lakes re�lect differences in local environmental conditions, 
watershed characteristics, and anthropogenic in�luences. 
Water temperature is a primary environmental variable that 
regulates the metabolic activity of aquatic organisms, dissolved 
oxygen solubility, and nutrient cycling. The temperatures 
recorded in Rangarayar Doddi Lake (21.15 ± 0.30°C) and 
Honganuru Lake (20.75 ± 0.30°C) indicate favourable thermal 
conditions for freshwater biota. [5] reported that water 
temperature controls several physical, chemical, and biological 
processes within aquatic ecosystems. Similarly, [10] observed 
comparable temperatures in Karanji Lake, while [11] reported 
seasonal �luctuations between 21 and 30°C in Triveni Lake. The 
close agreement between the present �indings and previous 
investigations suggests that both lakes maintain a relatively 
stable thermal regime suitable for sustaining aquatic 
biodiversity. 
The pH values of both lakes (8.30–8.35) indicate slightly 
alkaline conditions, which are characteristic of productive 
freshwater ecosystems. Aquatic organisms generally thrive 
within a pH range of 6.5–8.5, beyond which physiological stress 
and reduced biodiversity may occur. The present �indings agree 
with those reported for Kukkarahalli Lake [10], Killa Lake [12], 
and Chandlodia Lake [13], where slightly alkaline conditions 
were also observed. The alkaline nature of both lakes may be 
attributed to bicarbonate buffering, carbonate-rich geological 
formations, and photosynthetic removal of dissolved carbon 
dioxide. These conditions indicate that the lakes possess 
adequate buffering capacity and are not presently affected by 
acidi�ication. 

Total dissolved solids and electrical conductivity are widely 
recognized as  indicators  of  ionic  composit ion and 
mineralisation of water. Rangarayar Doddi Lake exhibited 
signi�icantly higher TDS (482.45 mg/L) and EC (112.03 µS/cm) 
than Honganuru Lake, indicating greater concentrations of 
dissolved inorganic constituents. Although these values remain 
within acceptable drinking water limits, they may re�lect 
greater contributions from catchment runoff, weathering of 
surrounding rocks, agricultural activities, and domestic inputs. 
Similar observations have been reported by [14] and [15], who 
associated increased TDS and conductivity with agricultural 
runoff and anthropogenic disturbances. In contrast, the 
substantially higher EC reported for Kukkarahalli Lake and 
Karanji Lake suggests that the two Ramanagara lakes currently 
experience comparatively lower ionic pollution. 
Dissolved oxygen is considered one of the most important 
indicators of ecological integrity because it determines the 
survival and distribution of aquatic organisms. Honganuru Lake 
exhibited a higher DO concentration (7.49 mg/L) than 
Rangarayar Doddi Lake (6.52 mg/L), indicating better aeration 
and ecological conditions. According to [6], adequate dissolved 
oxygen supports microbial diversity and maintains ecosystem 
functioning, whereas low oxygen concentrations adversely 
affect �ish populations and benthic organisms. The present 
observations are comparable with those reported for Triveni 
Lake [11] and Errarajan Lake [16], but considerably higher than 
those observed in Sa�ilguda Lake [17], where severe organic 
pollution resulted in oxygen depletion. The relatively high 
dissolved oxygen concentrations observed in both lakes 
therefore indicate limited organic contamination and 
favourable conditions for aquatic life. 
Biological oxygen demand re�lects the amount of biodegradable 
organic matter present in aquatic systems. The BOD values 
recorded in the present investigation (1.61–2.55 mg/L) were 
considerably lower than the WHO permissible limit and indicate 
minimal organic pollution. Similar BOD values have been 
reported for Varuna Lake [18] and Bibi Lake [13], suggesting 
that these freshwater ecosystems are relatively free from 
excessive organic waste. Conversely, higher BOD values 
observed in Karanji Lake and Thally Lake have been attributed 
to domestic sewage in�low and anthropogenic disturbances. 
Therefore, the comparatively low BOD observed in both study 
lakes re�lects good ecological status and ef�icient natural self-
puri�ication processes. Chemical oxygen demand provides an 
estimate of both biodegradable and non-biodegradable 
oxidizable substances present in water. The COD values of 
approximately 6.3 mg/L in both lakes were substantially lower 
than those reported for Pulicat Lake, Kukkarahalli Lake, 
Sa�ilguda Lake, and Varuna Lake. Such low COD values indicate 
that the concentration of chemically oxidizable pollutants is 
relatively insigni�icant, suggesting limited industrial or 
domestic contamination. Similar interpretations have been 
reported by [9], who concluded that low COD values generally 
represent healthier aquatic ecosystems with reduced 
anthropogenic impacts. Phosphorus is one of the principal 
nutrients regulating primary productivity and eutrophication in 
freshwater ecosystems. Rangarayar Doddi Lake exhibited 
higher phosphate concentration (0.48 mg/L) than Honganuru 
Lake (0.14 mg/L), although both remained within acceptable 
limits. According to [7] and [8], increasing phosphorus inputs 
can accelerate eutrophication by promoting excessive 
phytoplankton growth, reducing water transparency, and 
ultimately causing oxygen depletion. 
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The comparatively higher phosphate concentration in 
Rangarayar Doddi Lake may indicate greater nutrient input 
from surrounding agricultural �ields or domestic runoff. 
Although eutrophication does not currently appear to be severe, 
continuous nutrient monitoring is recommended to prevent 
future ecological deterioration [9]. 
Free carbon dioxide was absent in both lakes during the study 
period. The absence of detectable free CO₂ may be attributed to 
active photosynthetic uptake by phytoplankton and aquatic 
macrophytes during daylight hours, resulting in rapid 
utilisation of dissolved carbon dioxide. Similar observations 
have been reported in Hadinaru Lake by [19], suggesting that 
productive freshwater ecosystems often exhibit low daytime 
carbon dioxide concentrations due to active primary 
production. 
Overall, the comparative assessment indicates that both 
Rangarayar Doddi Lake and Honganuru Lake currently maintain 
satisfactory physicochemical conditions capable of supporting 
aquatic l i fe and meeting domestic and agricultural 
requirements. Nevertheless, increasing urbanisation, 
agricultural intensi�ication, and changing land-use patterns in 
the catchment may alter water quality in the future. Therefore, 
continuous monitoring, effective watershed management, and 
strict regulation of anthropogenic activities are essential for 
ensuring the long-term ecological sustainability of these 
freshwater ecosystems. 

5.	Conclusion
The present study provides a comprehensive comparative 
evaluation of the physicochemical characteristics of Rangarayar 
Doddi Lake and Honganuru Lake in Ramanagara District, 
Karnataka. Both lakes exhibited generally good water quality, 
with temperature, pH, dissolved oxygen, biological oxygen 
demand, chemical oxygen demand, electrical conductivity, total 
dissolved solids, and phosphate concentrations remaining 
within or close to the permissible limits recommended by the 
World Health Organisation [2]. Although Rangarayar Doddi 
Lake showed comparatively higher total dissolved solids, 
electrical conductivity, and phosphate concentrations, 
Honganuru Lake exhibited higher dissolved oxygen levels, 
indicating comparatively better ecological conditions.
Comparison with previous limnological investigations 
conducted in other Indian freshwater ecosystems demonstrates 
that the water quality of both lakes is comparable to or better 
than many urban and peri-urban lakes reported in the 
literature. The relatively low biological oxygen demand and 
chemical oxygen demand values indicate limited organic 
pollution, while the absence of free carbon dioxide suggests 
active photosynthetic utilisation and balanced ecosystem 
metabolism. Nevertheless, the comparatively elevated 
phosphate concentration observed in Rangarayar Doddi Lake 
highlights the need for continuous nutrient monitoring to 
minimise the risk of eutrophication [20].
The �indings of this investigation provide valuable baseline 
information for long-term limnological monitoring and 
freshwater conservation programmes in Ramanagara District. 
Regular physicochemical assessment, integrated watershed 
management, control of domestic and agricultural runoff, and 
community  part ic ipat ion in  lake  conservat ion are 
recommended to preserve the ecological integrity and 
sustainable utilisation of these important freshwater resources. 

Future investigations incorporating seasonal variations, 
biological indicators, heavy metal analysis, and water quality 
index (WQI) assessments would provide a more comprehensive 
understanding of ecosystem health and support evidence-based 
lake management strategies [16]. 
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