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INTRODUCTION

Freshwater ecosystems provide habitat to vast species number, which is why it is

crucial to protect such areas. Deforestation, modification and fragmentation of

river flows, intensive agriculture, habitat degradation, wastewaters, global

climate change, and urbanization are just some of the negative pressures

affecting freshwater ecosystems. Although microplastic contamination is already

a well-known problem in the marine environment, research has recently focused

on other habitats, including freshwater ecosystems. Significant components of

freshwater zooplankton is made up of Copepoda, Cladocera, and Rotifera groups

that represent an essential link in freshwater ecosystems by linking trophic

levels by energy and nutrient transfer. It has been reported that some

zooplankton species often swallow microplastics which also serves as a new

habitat in aquatic ecosystems. Periphyton that develops on microplastics

(plastisphere) is a significant source of food for higher trophic levels and can

affect the dynamics of the development of surrounding communities.

RESEARCH GOAL

The aim of this paper is to determine the dynamics of development of zooplankton communities near the plastispheres and to determine whether there is a
difference between the qualitative and quantitative composition of communities and functional groups in the Drava River and Lake Sakadaš.

MATERIALS AND METHODS

Sampling was carried out as part of the research of the growth of microphytes in

periphyton communities on microplastics in Lake Sakadaš (PP Kopački rit) and the

river Drava (area of the city of Osijek) in 2019 during five weeks. Zooplankton

samples were taken near the plastisphere, and physicochemical parameters were

measured during each sampling. The analysis of the zooplankton community

included the determination of the species composition, abundance, species-specific

biomass, and functional groups. Data processing was performed in RStudio and

included the determination of a statistically significant difference in the number,

biomass, and functional groups of zooplankton between different stations and

sampling times. To determine whether there is a statistically significant correlation

between abundance, biomass, number of species, functional groups, and

physicochemical parameters, the Pearson correlation coefficient was calculated. A

cluster analysis of all samples of the Drava River and Sakadaš Lake was also done to

visually show the differences between the communities.

RESULTS

CONCLUSION

• in the zooplankton samples of Lake Sakadaš and the Drava River, the Rotifera group dominated the number of species

• zooplankton communities near developed plastispheres in Sakadaš Lake and Drava River differ significantly in abundance and biomass

• functional groups recorded in Lake Sakadaš and the Drava River suggest that periphyton communities developed on microplastics represent a significant food source for 

freshwater zooplankton

• the presence of plastispheres in the Drava River had a greater impact on the studied community than in Lake Sakadaš

Figure 1. Representation of functional groups at Drava river (A) and
lake Sakadaš (B) during each sampling (1-5). C – predators, MMF –
macrofiltrators (vast range of particle size), A1 – bacteria and detritus
suspension, A2 – bacteria and detritus suspension and small algae, A3
– nanophytoplankton (< 20 µm), bacteria and detritus suspension, B4
– small and larger algae and smaller animals, B5 – nanophytoplanton
and algae (<50 µm), B6 – algae (20-30 µm)

Figure 2. Comparison of abundance (ind/L) in Sakadaš Lake (A) and Drava River (B) and comparison
total biomass (μg/L) in Sakadaš Lake (C) and Drava River (D). Patterns between which there is
statistically significant differences (p <0.05) were denoted by the same letter

Lake Sakadaš Drava river

16.10. 23.10 30.10. 6.11. 13.11 16.10. 23.10 30.10. 6.11. 13.11

Copepods 2 2 5 3 4 0 1 0 1 2

Cladocerans 0 2 1 1 1 1 1 0 0 1

Rotifers 21 19 23 22 19 10 14 17 18 11

Total species 
number

23 23 29 26 24 11 26 17 19 14

Table 1. Number of zooplankton species and total number of species in Lake Sakadaš and Drava river


