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Abstract 

Water quality of Sariqamish Lake and adjacent fish ponds (Beshariq district, Fergana region, Uzbekistan) was assessed 

using zooplankton indicator species. The Pantle–Buck saprobity index, the Shannon–Wiener diversity index and the 

Rotifera/Cladocera species ratio were calculated and related to hydrochemical parameters. Lake water was found to be 

cleaner than pond water throughout the season, whereas the organic load in the ponds increased sharply in summer, 

shifting them towards the α-mesosaprobic zone. The saprobity index correlated negatively with dissolved oxygen and water 

transparency. The Rotifera/Cladocera ratio is proposed as a simple rapid criterion for monitoring water quality in pond 

fish farms. 
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1. Introduction  

Hydrochemical analysis alone is insufficient for 

assessing the ecological state of water bodies, since it 

reflects conditions only at the moment of sampling. 

Bioindication, in contrast, accounts for the response of 

biological communities to long-term environmental 

impacts and thus provides an integral assessment of 

water quality [1, 2]. 

Zooplankton offers several advantages as a bioindicator: 

its organisms have short life cycles and respond rapidly 

to environmental change, the saprobic valencies of many 

species are well established, and sampling and analysis 

are relatively simple [3, 4]. 

In fish ponds, fertilisation, supplementary feeding and 

high stocking densities increase the organic load, which 

leads to oxygen deficiency and a higher risk of fish 

disease. Since Sariqamish Lake serves as the water 

source for the adjacent ponds, a joint assessment of lake 

and pond water quality is of considerable practical 

importance. To date, no zooplankton-based bioindication 

studies have been carried out in these water bodies. 

Aim of the study: to assess the water quality of 

Sariqamish Lake and the adjacent fish ponds on the basis 

of zooplankton indicator species and to determine the 

relationship between bioindicative and hydrochemical 

parameters [5, 6]. 
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Scientific novelty. For the first time, the water quality of 

Sariqamish Lake and adjacent ponds was assessed 

seasonally using zooplankton indicator species; the 

relationships of the saprobity index with dissolved 

oxygen and water transparency were established; and a 

rapid assessment criterion based on the 

Rotifera/Cladocera ratio was proposed for fish ponds. 

2. Methods 

Samples were collected from April to October in 2024–

2026 at 10 stations in Sariqamish Lake and 7 stations in 

the adjacent ponds. Quantitative samples were obtained 

by filtering 50–100 L of water through an Apstein 

plankton net (mesh size 64 µm) and fixed in 4% formalin 

[7]. 

Water temperature, pH, dissolved oxygen (O2, mg/L), 

Secchi disk transparency and permanganate oxidisability 

were measured simultaneously. Species were identified 

using standard keys [8]. 

The saprobity index was calculated according to Pantle 

and Buck using the indicator values of Sládeček [1, 2]: 

S = Σ(s·h) / Σh, 

where s is the indicator (saprobic) value of a species and 

h is its frequency of occurrence (scored 1, 3, 5, 7 or 9). 

Index values of 0.5–1.5 were classified as oligosaprobic, 

1.51–2.5 as β-mesosaprobic and 2.51–3.5 as α-

mesosaprobic. Species diversity was evaluated with the 

Shannon–Wiener index (H), and the trophic state with the 

ratio of Rotifera to Cladocera species numbers [9]. 

Relationships between parameters were assessed with 

Pearson’s correlation coefficient (r), and differences with 

Student’s t-test (P ≤ 0.05) [10]. 

3. Results and Discussion 

Of the 13 species identified, 5 (38%) are recognised 

saprobity indicators (Table 1). The β-mesosaprobic 

Keratella quadrata occurred both in the lake and in the 

ponds. The α-mesosaprobic cladocerans Daphnia magna 

and Moina macrocopa were recorded mainly in the ponds 

in summer, and the β–α-mesosaprobic Brachionus 

angularis was also confined to the ponds, whereas the 

oligo-β-mesosaprobic Bosmina longirostris was 

characteristic of the lake. 

Table 1. Zooplankton indicator species by saprobic zone 

Saprobic zone Indicator species Predominant habitat 
o–β (1.50–1.65) Bosmina longirostris Lake 
β (1.75–2.00) Keratella quadrata Lake and ponds 
β–α (2.30–2.50) Brachionus angularis Ponds 
α (3.00–3.20) Daphnia magna, Moina macrocopa Ponds (summer) 

Seasonal analysis showed that in the lake, the saprobity 

index remained within the β-mesosaprobic zone in all 

seasons, whereas in the ponds it approached the α-

mesosaprobic zone in summer. This is attributed to the 

accumulation of organic matter during the period of pond 

fertilisation and fish feeding. 

The saprobity index showed a significant negative 

correlation with dissolved oxygen (r = −0.54) and 

transparency (r = −0.49), and a positive correlation with 

permanganate oxidisability (P ≤ 0.05). The Shannon–

Wiener index was higher in the lake than in the ponds, 

indicating a more ecologically stable community in the 

lake. 

An increase in the Rotifera/Cladocera species ratio 

coincided with an increase in organic load. This ratio can 

therefore be used as a simple criterion for rapid water 

quality assessment in pond fish farms. These results are 

consistent with the findings of similar studies in other 

regions [4, 9]. 

4. Conclusions 

Saprobiological analysis showed that the water of 

Sariqamish Lake belonged mainly to the β-mesosaprobic 

(moderately polluted) zone throughout the season and 

was ecologically more stable and cleaner than that of the 

adjacent fish ponds. In the ponds, the increase in organic 

load in summer shifted the saprobity level towards the α-

mesosaprobic state. The significant negative correlation 

of the saprobity index with dissolved oxygen and 

transparency confirms that zooplankton composition and 

abundance can serve as an effective bioindicator in water 

quality monitoring. Accordingly, monitoring of pond 

zooplankton every 10–15 days during summer and 

reducing fertiliser application when the 

Rotifera/Cladocera ratio increases are recommended to 
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stabilise the ecological state of the ponds and improve 

fish farming efficiency. 
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