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ECOLOGICAL ASSESSMENT OF ZOOPLANKTON ABUNDANCE AND DISTRIBUTION IN HANJAGI LAKE, VIJAYAPURA

Abstract
The present study investigated the seasonal dynamics of zooplankton diversity, density, and biomass in Hanjagi Lake, Vijayapura District, Karnataka, over one year (June 2024–May 2025). Zooplankton samples were collected seasonally from five stations by filtering 100 L of surface water using a 150 µm plankton net, and quantitative analysis was performed using Sedgwick–Rafter counting methods. A total of 27 genera belonging to five major groups were recorded, with crustaceans dominating throughout the study period. Zooplankton density ranged from 20 to 290 individuals L⁻¹, with peak abundance during the monsoon season and minimum values during summer. Biomass also showed marked seasonal variation, with wet weight ranging from 0.32 to 2.40 mg L⁻¹ and dry weight ranging from 0.12 to 0.88 mg L⁻¹, with the highest values during the monsoon. Diversity indices indicated moderate to high diversity and relatively uniform species distribution across stations. Seasonal fluctuations in density and biomass were closely associated with hydrological changes and environmental conditions. Overall, the findings suggest that monsoon-driven nutrient enrichment enhances zooplankton productivity, highlighting the ecological significance of seasonal dynamics in maintaining the stability and functioning of Hanjagi Lake.
Introduction
Zooplankton are tiny heterotrophic organisms that drift within aquatic environments, serving as crucial primary consumers in the food web. Their ecological significance is well established, as they not only sustain higher trophic levels but also play a central role in the cycling of organic matter in aquatic ecosystems (Mishra, 2024). These are highly sensitive to environmental fluctuations, responding rapidly to stressors such as hydrological changes, climatic variability, and pollution. This responsiveness makes them reliable indicators of long‑term ecological shifts and valuable tools in aquatic monitoring programs (Boldrocchi et al., 2023). Their role as bioindicators has been widely recognized, with numerous studies demonstrating their utility in assessing ecosystem health and water quality (Enawgaw et al., 2023). Beyond simply reflecting water quality, zooplankton communities also provide insights into nutrient dynamics, trophic interactions, and the resilience of aquatic systems under multiple stressors. They feed primarily on phytoplankton and, in turn, serve as a critical food source for higher trophic levels, such as fish. Their sensitivity to environmental fluctuations and rapid population dynamics make them valuable bioindicators of ecosystem change (Singh et al., 2021). Assessing zooplankton diversity and abundance thus provides essential insights into the ecological health and productivity of freshwater systems (Rao et al., 2017).
Zooplankton community structure is shaped by multiple factors, including seasonal variation (rainy and dry periods), hydrological conditions, anthropogenic influences, resource availability (bottom-up control), predation pressure (top-down control), competition, habitat formation, and changes in physico-chemical parameters such as turbidity, temperature, pH, dissolved oxygen (DO), and water depth (Mohammed et al., 2023). These drivers can significantly alter zooplankton composition, often resulting in biodiversity decline (Mequanent et al., 2022). For instance, soil erosion during the rainy season elevates turbidity, reducing phytoplankton productivity and algal biomass available for zooplankton (Fetahi et al., 2011a). Turbidity also affects DO levels and trophic interactions, influencing feeding behavior and susceptibility to predation (Beyene et al., 2022). Moreover, predation by zooplanktivorous fish and macroinvertebrates, together with macrophyte dominance in littoral zones, can markedly shape the spatial distribution of zooplankton communities (Krylov et al., 2020).
Lakes are dynamic ecosystems that mirror their surrounding environment and are strongly shaped by both natural processes and human activities. In India, freshwater lakes play a pivotal role in sustaining biodiversity, regulating hydrological cycles, and supporting local livelihoods through fisheries, agriculture, and drinking water supply. Yet, rising pollution, nutrient enrichment, and climate variability are increasingly altering lake ecology, underscoring the need for regular assessment of biodiversity and ecosystem functioning (Hoggang et al., 2024). The present study focuses on Hanjagi Lake, situated in Vijayapura District of Karnataka, a tropical freshwater ecosystem that sustains diverse aquatic life and serves as an important local water resource. Zooplankton form the primary natural food base for larval and juvenile fishes and directly influence reservoir fish productivity. However, fisheries-oriented seasonal studies integrating zooplankton density, wet and dry biomass, and spatial variation are lacking for Hanjagi Lake. The absence of such baseline data limits understanding of trophic dynamics and fish carrying capacity. Therefore, this study provides a comprehensive seasonal and multi-station assessment to support fisheries management and sustainable reservoir utilization.
Materials and Methods
Study area  
Hanjagi Lake, located in Vijayapura District, Karnataka, covers about 520 acres with a storage capacity of roughly 140 million cubic meters. It irrigates nearly 1,200 acres annually, supporting crops such as sugarcane, maize, pulses, and horticultural produce in the semi-arid region. Positioned near State Highway routes, the lake lies at an elevation of 550 meters (17.177°N, 75.962°E) and experiences a semi-arid tropical climate with temperatures between 23–34°C, humidity of 55–65%, and rainfall mainly from the southwest monsoon.
Sampling period and Collection
Zooplankton sampling was carried out over 1 year, from June 2024 to May 2025, in four seasons: Monsoon (June to August), Post-monsoon (September to November), Winter (December to February), and Summer (March to May). Surface collections were made during the early hours, between 6:00 and 10:00 a.m., at the same time each sampling day. Samples were collected in duplicate from five stations within the lake (Fig. 1).
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Fig. 1: Map showing the location of the sampling station.
Quantitative Analysis of Zooplankton
100 litres of water were filtered through a plankton net (No. 10, mesh size 150 µm) using a 5-litre container. The retained biomass was preserved in 4–5% formalin and later examined under a stereomicroscope. The filtrate was passed through a 200 µm mesh, standardised to a known volume, and 1 ml subsamples were drawn into a Sedgwick–Rafter counting cell. After settling, three to five counts per species, sex, and stage were averaged, with results expressed as individuals per litre. Abundance was calculated following the formula of Santhanam et al. (1989) and Manickam et al. (2019a). 



where v is the millilitres of concentrated plankton, V is the total litter of filtered water, and n is the average number of plankton per mL of filtered water. 
Zooplankton Identification and Enumeration
Zooplankton were grouped into Rotifera, Cladocera, Copepods, and Ostracods. Individual specimens were separated under a stereomicroscope (Magnus, Japan) using fine needles and brushes. For species-level identification, samples were mounted with 20% glycerine to enhance visualization. Identification followed standard freshwater zooplankton references (Manickam et al., 2019). Enumeration was carried out using an inverted biological microscope (INVERSO 3000 TC‑100, CETI) with a camera (IS 300) and a compound microscope.
Zooplankton Biomass Estimation
Zooplankton biomass was estimated using wet- and dry-weight methods under laboratory conditions. For wet weight determination, samples were filtered through pre-weighed filter paper or aluminium foil. Interstitial water was carefully removed using blotting paper, without applying excessive pressure to avoid damaging the organisms. The filtered sample was weighed using an analytical balance, and the wet weight was expressed in grams (g). For dry weight estimation, a known aliquot of the sample was dried in a hot air oven at 60°C until constant weight was achieved. The dried sample was cooled in a desiccator before weighing, and values were expressed in milligrams (mg). The entire sample was not dried to permit further taxonomic analysis.
Diversity indices, including species diversity (H), evenness (J’), and species richness (d), were calculated following standard methods (Shannon & Weiner, 1949).
Statistical Analysis and Diversity Indices
All parameter data were compiled and analysed using SPSS (Version 25). Prior to statistical testing, the dataset was examined for normality using the Shapiro–Wilk test and for homogeneity of variances. Spatial and temporal variations in zooplankton community distribution across sampling sites and seasons were evaluated using the Kruskal–Wallis ANOVA. For each zooplankton group, the mean population density per litre (ind./L) was calculated. The overall species count within the zooplankton community was assessed, along with diversity metrics such as Shannon’s diversity index (H'), species evenness, and richness, using the Paleontological Statistics (PAST) software, Version 2.02. These values served as the basis for the statistical analysis.
Results and Discussion 
The present study examined zooplankton diversity in Hanjagi Lake from June 2024 to May 2025. Microscopic analysis revealed five major groups. A total of 27 genera of Zooplankton were recorded of the zooplankton recorded, 10 genera belonged to Rotifers, 12 to Crustaceans, 2 to Protozoans, 1 to Nematodes, and 2 to other groups. Crustaceans were the dominant group, accounting for 80.10% of the total, followed by Rotifers (19.05%) and Protozoans (3.97%), as shown in Table 1.
Zooplankton species composition was more diverse during the monsoon season, with crustaceans emerging as the dominant group. The zooplankton community included Rotifers such as Brachionus spp., Filina spp., Keratella spp., Lecane spp., Rotaria spp., Testudinella spp., Brachionus falcatus, Lepadella spp., Asplancha spp., and Trichocera spp.; Crustaceans comprising Copepod nauplii, Diaptomus spp., Mesocyclops spp., Paracyclops spp., Tropocyclops spp., Cyclops spp., Bosmina spp., Daphnia spp., Diaphanosoma spp., Alona spp., Moina spp., and Hemicypris; Protozoans represented by Arcella spp. and Centropyxis spp.; Nematodes identified as Rhabditis spp.; and other groups including arthropod larvae and fish larvae. 

Fig. 2: Variation of total zooplankton (No./l) at different stations in Hanjagi lake during the study period from June 2024 to May 2025.
Zooplankton species composition was more diverse during the monsoon, with crustaceans emerging as the dominant group. This dominance may be linked to terrestrial runoff, which likely increased silicate availability and enhanced species diversity. These patterns may be attributed to factors such as elevated water temperature enhancing metabolic activity, increased algal biomass, greater food availability, favorable climatic conditions, reduced nutrient concentrations, and improved water transparency (Beyene et al., 2022).The widespread distribution of copepods is largely attributed to their versatile feeding strategies and distinctive morphology, which enable them to capture prey with minimal energy expenditure (Mohammed et al., 2023). Zooplankton density ranged from 20 to 290 individuals per liter, peaking in the monsoon and reaching its lowest levels in summer (Fig. 2). Clear seasonal and spatial differences were evident among zooplankton communities (Fig. 3). The highest number of genera occurred during the monsoon compared to summer and winter, consistent with earlier findings (Abdus et al., 1995). Reduced genera richness may reflect nutrient limitations in the reservoir, leading to lower productivity. Additionally, predation pressure has been suggested as a contributing factor (Jhingran, 1982). In winter, biotic interactions, particularly feeding pressure from stocked fish species, played a significant role in reducing zooplankton diversity and density. 
Table 1: Percentage (%) contribution of different Zooplankton groups at Hanjagi lake during the Study period from June 2024 to May 2025.
	S.No
	Class / Family
	Monsoon
	Post Monsoon
	Winter
	Summer

	I
	ROTIFERS
	22.00
	15.20
	24.00
	15.00

	1
	Brachionus spp.
	3.00
	3.00
	6.00
	4.00

	2
	Filina spp.
	2.00
	0.80
	0.30
	0.20

	3
	Keratella spp.
	2.00
	1.20
	2.00
	2.50

	4
	Lecane spp.
	1.00
	2.80
	1.50
	1.00

	5
	Rotaria spp.
	0.80
	0.80
	4.00
	0.50

	6
	Testudinella spp.
	1.00
	1.20
	0.80
	0.50

	7
	Brachionus falcatus
	8.00
	1.00
	6.50
	4.00

	8
	Lepadella spp.
	0.50
	0.60
	0.80
	1.00

	9
	Asplancha spp.
	0.70
	1.80
	1.50
	0.80

	10
	Trichocera spp.
	3.00
	2.00
	0.60
	0.50

	II
	CRUSTACEANS
	80.00
	85.00
	75.80
	79.50

	11
	Copepod nauplii
	48.00
	32.00
	40.00
	38.00

	12
	Diaptomus spp.
	4.00
	12.00
	6.00
	1.00

	13
	Mesocyclops spp.
	11.00
	13.00
	10.00
	9.00

	14
	Paracyclops spp.
	3.00
	6.00
	4.00
	8.00

	15
	Tropocyclops spp.
	4.00
	5.00
	3.00
	4.00

	16
	Cyclops spp.
	1.50
	3.00
	0.50
	0.50

	17
	Bosmina spp.
	2.50
	4.50
	4.00
	3.00

	18
	Daphnia spp.
	1.50
	4.50
	4.50
	6.00

	19
	Diaphanosoma spp.
	0.80
	0.50
	0.80
	0.50

	20
	Alona spp.
	0.70
	1.50
	1.00
	1.00

	21
	Moina spp.
	2.00
	2.00
	1.20
	8.00

	22
	Hemicypris
	1.00
	1.00
	0.80
	0.50

	III
	PROTOZOANS
	2.50
	4.20
	2.20
	7.00

	23
	Arcella spp.
	1.50
	1.20
	1.50
	2.50

	24
	Centropyxis spp.
	1.00
	3.00
	0.70
	4.50

	IV
	NEMATODES
	0.80
	0.60
	0.80
	0.50

	25
	Rhabditis spp.
	0.80
	0.60
	0.80
	0.50

	V
	OTHERS
	1.70
	1.00
	1.20
	2.00

	26
	Arthropod larvae
	1.20
	1.00
	0.90
	1.50

	27
	Fish larvae
	0.50
	0.00
	0.30
	0.50

	
	TOTAL
	100
	100
	100
	100








Fig. 3: Variation of Crustaceans, Rotifers, Protozoans, Nematods and other zooplankton (No./l) at different stations in Hanjagi lake during the Study period from June 2024 to May 2025.


Fig. 4: Variation of Zooplankton Wet weight and Dry Weight (mg.l) at different stations in Hanjagi lake during the study period from June 2024 to May 2025.
Zooplankton biomass
During the present investigation, zooplankton biomass showed marked seasonal and spatial variation across all stations. Based on the observed data (Fig. 4), wet weight ranged from 0.32 mg/l at S1 during summer to 2.40 mg/l at S3 during monsoon. Higher wet weight values were recorded during the monsoon season, particularly at S3 (2.40 mg/l) and S4 (1.95 mg/l), indicating enhanced productivity and favourable environmental conditions. Lower wet biomass was observed during summer at most stations.
Similarly, dry weight varied from 0.12 mg/l at S1 during summer to 0.88 mg/l at S3 during monsoon. The maximum dry weight was recorded during the monsoon season, especially at S3, followed by S4 (0.69 mg/l). Minimum values were observed during summer and winter at certain stations, reflecting seasonal influence on zooplankton biomass. Overall, both wet and dry weight measurements indicated higher biomass during the monsoon season and lower values during summer, suggesting that seasonal hydrological changes significantly influenced zooplankton production in the study area.
Table 2: Species diversity indices of species diversity (H), species richness (d) and evenness (J’) at different stations of Hanjagi lake, Vijayapur.
	Station
	Monsoon
	Post-Monsoon
	Winter
	Summer

	
	H
	d
	J’
	H
	d
	J’
	H
	d
	J’
	H
	d
	J’

	S1
	1.09
	4.21
	0.928
	1.02
	3.64
	0.914
	0.71
	1.98
	0.887
	0.68
	1.75
	0.872

	S2
	0.86
	2.43
	0.901
	0.97
	3.18
	0.923
	1.16
	4.42
	0.949
	1.03
	3.69
	0.934

	S3
	1.38
	5.26
	0.968
	1.24
	4.71
	0.956
	0.93
	2.84
	0.918
	0.88
	2.63
	0.905

	S4
	1.27
	4.63
	0.944
	1.05
	3.72
	0.932
	1.20
	4.58
	0.954
	1.08
	3.88
	0.939

	S5
	0.91
	3.09
	0.896
	1.31
	5.18
	0.962
	0.99
	3.36
	0.927
	0.96
	3.22
	0.918



Diversity studies
Evaluating the long-term dynamics and taxonomic composition of zooplankton assemblages is vital for effective monitoring of aquatic ecosystems (Dejen et al., 2004). The diversity indices calculated for the zooplankton community across different seasons indicated noticeable ecological variability along with overall stability of the aquatic ecosystem. The Shannon Wiener diversity index (Hˈ) varied across stations and seasons, with values ranging from 0.68 (S1 during summer) to 1.38 (S3 during monsoon). Higher Hˈ values were generally observed during the monsoon and post monsoon seasons, particularly at S3 (1.38 and 1.24 respectively) and S5 during post monsoon (1.31), indicating relatively better species diversity and favourable environmental conditions during these periods.
Margalef richness index (d) also showed seasonal and spatial variation, ranging from 1.75 (S1 during summer) to 5.26 (S3 during monsoon). The highest richness was recorded at S3 during monsoon (5.26) and at S5 during post monsoon (5.18), suggesting enhanced nutrient availability and productive conditions during these seasons.
Pielou evenness index (Jˈ) remained consistently high across all stations and seasons, ranging between 0.872 and 0.968. The highest evenness was observed at S3 during monsoon (0.968), while comparatively lower values were recorded at S1 during summer (0.872). The consistently high Jˈ values indicate a relatively uniform distribution of individuals among species, reflecting ecological balance and stability in the study area despite seasonal fluctuations. The study demonstrated variations in zooplankton species richness and abundance across sampling sites and seasons. Such variations are often linked to shifts in water quality and other environmental factors (Beyene et al., 2022). Moreover, Mequanent et al. (2022) and Musialik-Koszarowska et al. (2019) highlighted that zooplankton diversity can fluctuate rapidly due to climatic influences and their inherently short life cycles, which typically span only days to weeks.
Conclusion
The present study revealed clear seasonal and spatial variations in zooplankton diversity and biomass in Hanjagi Lake. Crustaceans were the dominant group throughout the study period, and the community structure was strongly influenced by seasonal changes, with higher productivity observed during the monsoon. Diversity indices indicated a moderately diverse and well-balanced zooplankton community, reflecting overall ecological stability of the lake. Despite seasonal fluctuations, the ecosystem remains relatively stable and productive. The findings provide valuable baseline information for future monitoring, conservation, and sustainable management of Hanjagi Lake.
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Crusteceans
Monsoon	S1	S2	S3	S4	S5	93	36	208	122	43	Post-Monsoon	S1	S2	S3	S4	S5	57	50	86	57	158	Winter	S1	S2	S3	S4	S5	18	79	36	93	50	Summer	S1	S2	S3	S4	S5	14	50	28	46	50	Stations

No/l



Rotifers
Monsoon	S1	S2	S3	S4	S5	23	9	32	20	10	Post-Monsoon	S1	S2	S3	S4	S5	14	9	21	14	39	Winter	S1	S2	S3	S4	S5	4	19	9	13	6	Summer	S1	S2	S3	S4	S5	3	12	7	11	12	Stations

No/l



Protozoans
Monsoon	S1	S2	S3	S4	S5	0.74	0.3	0.36	0.63	0.32	Post-Monsoon	S1	S2	S3	S4	S5	0.52	0.38	0.67	0.4	0.71	Winter	S1	S2	S3	S4	S5	0.34	0.59	0.41	0.7	0.37	Summer	S1	S2	S3	S4	S5	7.0000000000000007E-2	0.27	0.34	0.45	0.15	Stations

No/l



Nematods
Monsoon	S1	S2	S3	S4	S5	3	1	18	10	1	Post-Monsoon	S1	S2	S3	S4	S5	2	1	3	2	6	Winter	S1	S2	S3	S4	S5	0	3	1	8	7	Summer	S1	S2	S3	S4	S5	0	2	1	1	2	Stations

No/l



Others
Monsoon	S1	S2	S3	S4	S5	2	1	5	6	1	Post-Monsoon	S1	S2	S3	S4	S5	1	2	2	1	4	Winter	S1	S2	S3	S4	S5	0	2	1	2	2	Summer	S1	S2	S3	S4	S5	0	1	0	1	1	Stations

No/l



Wet weight
Monsoon	S1	S2	S3	S4	S5	1.85	0.7	2.4	1.95	0.8	Post-Monsoon	S1	S2	S3	S4	S5	0.95	1.2	1.75	0.9	2.1	Winter	S1	S2	S3	S4	S5	0.6	1.55	0.8	1.6	0.95	Summer	S1	S2	S3	S4	S5	0.35	0.9	0.65	0.85	0.75	Stations

No/l



Dry weight
Monsoon	S1	S2	S3	S4	S5	0.62	0.24	0.88	0.7	0.28999999999999998	Post-Monsoon	S1	S2	S3	S4	S5	0.34	0.43	0.63	0.32	0.74	Winter	S1	S2	S3	S4	S5	0.21	0.54	0.28999999999999998	0.57999999999999996	0.33	Summer	S1	S2	S3	S4	S5	0.12	0.31	0.23	0.3	0.27	Stations

No/l



Total Zooplankton
Monsoon	S1	S2	S3	S4	S5	130	50	290	170	60	Post-Monsoon	S1	S2	S3	S4	S5	80	70	120	80	220	Winter	S1	S2	S3	S4	S5	25	110	50	130	70	Summer	S1	S2	S3	S4	S5	20	70	40	65	70	Stations

No/l






image1.png
INDIA

VIJAYAPURA
DISTRICT

KARNATAKA





