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ABSTRACT. Investigations of the zooplankton community during the summer months in the Morava and 
Western Morava Rivers revealed relatively great diversity of Rotatoria. In comparison with earlier 
investigations, greater diversity was recorded. Most of the species are common and are also encountered in 
other Serbian rivers. Continuous and long-term investigations would provide a more precise picture of the 
status of zooplankton in the indicated rivers. 

 
 
 

INTRODUCTION 
 
 
 The fauna of zooplankton in Serbia has still been inadequately studied. The majority of 
studies deal with the faunistic composition of zooplankton in lakes and reservoirs [5]. There are 
considerably fewer data on the composition and structure of zooplankton in rivers. The Danube has 
been studied in greatest detail [10, 12, 14, 19], the Tisza [9, 11, 13] and Sava [4] to a lesser extent. 
As far as rivers entirely within the territory Serbia are concerned, most of the investigations on them 
involved sampling conducted only once [1, 2, 6, 7, 8, 16, 17], although more detailed studies have 
also been occasionally carried out [15].  
 The largest such river is the Morava, for which data were obtained during May and 
September of 1986 near its confluence with the Danube [12], while more thorough investigations 
were performed on the Western Morava and its tributaries during the period of 1984-1985 [3].  
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MATERIAL AND METHODS 

 
 One-time hydrobiological investigation of the rivers Morava and Western Morava and its 
drainage area was carried out during the summer months of 2001. Sampling was conducted at 10 
localities (Table 1). Sampling was done by standard methods, and samples were fixed with 4% 
Formalin at the sites where they were taken. Qualitative and quantitative analysis of the collected 
material was performed in the laboratory at the Institute of Biology and Ecology of the University of 
Kragujevac Faculty of Science (qualitative analysis was carried out to the level of species or to the 
genus level where it was impossible to identify the species). 
 In comparing the faunistic composition of zooplankton during these two periods, we used the 
Sørenson similarity index [18]: 
 

   2C 
S = ———— 

   A+B 
 

where A is the number of species present in one population, B is the number of species present in the 
other population, and C is the number of species present in both populations.  
 The present work represents a contribution to knowledge on distribution of the fauna of 
Rotatoria in rivers on the territory of Serbia. 
 
 

RESULTS AND DISCUSION 
 
 Table 1 gives results of faunistic analysis of Rotatoria in the Morava and Western Morava 
Rivers, including data on the Međuvršje Reservoir. Altogether, 61 taxa were recorded at the level of 
species (and lower) or genus, one of which was determined to the family level (Philodonidae -
identification made difficult by the fixed state of the material). The Morava had the most taxa (49), 
32 taxa were recorded in the Međuvršje Reservoir, and 21 were recorded in the Western Morava. In 
comparison with earlier investigations [3, 12], significantly more taxa were recorded in both the 
Morava (49 versus 17) and the Western Morava (21 versus 17), as well as in the Meduvršje 
Reservoir (32 versus 29). 
 Certain differences are discernible in regard to the percentage representation of individual 
taxa (Table 1). In the Morava, dominance of species of the genus Brachionus is pronounced, 
followed by species of the genera Keratella, Polyartha, and Cephalodella. In the Međuvršje 
Reservoir, species of the genera Polyarthra and Keratella are the most frequent. In the Western 
Morava, species of the genera Polyarthra and Colurella are dominant, while participation of species 
of the genus Keratella and the species Filinia longiseta is somewhat weaker. 
 Differences in domination of certain species can be partly explained on the basis of physical 
characteristics of the investigated ecosystems (analyses of chemical parameters have not been 
carried out). The Morava is a larger river than the Western Morava and therefore has conditions 
more favorable for development of those species of Rotataria that are typical inhabitants of the 
plankton (the genera Polyarthra, Keratella, and Brachionus), although some of those Rotatoria are 
also frequent in the Western Morava. However, species of the genus Colurella--which are common 
and dominant forms in smaller rivers [2, 8]--are frequent in the Western Morava. The Međuvršje 
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Reservoir, although a reservoir of the flow-through type, has conditions favorable for 
development of euplanktonic species (species of the genera Polyarthra and Keratella are dominant). 
 Use of the Sørensen similarity index [18] gave the expected results (Table 2). 
 

Table 2. Sørensen similarity index in the Morava, Western Morava and Međuvršje Reservoir 
 

 Western Morava Međuvršje Reservoir Morava 
Western Morava  52.53 62.85 
Međuvršje Reservoir 52.53  46.91 
Morava 62.85 46.91  
 

 The greatest value of the similarity index was obtained in comparing the Morava and the 
Western Morava, which is understandable since they are both large rivers, while the least similarity 
was observed between the faunistic composition of Rotatoria of the Morava and that of the 
Međuvršje Reservoir. The lowest value of the similarity index in comparing the Morava and the 
Međuvršje Reservoir is a consequence of (among other things) the fact that the given reservoir was 
formed on the Western Morava. 
  
 The results obtained in analyzing the composition and structure of the Rotatoria fauna in the 
Morava and Western Morava Rivers represent a contribution to knowledge of the inadequately 
studied fauna of Rotatoria in the rivers of Serbia. However, continuous investigations of these and 
other rivers are needed in order to obtain a complete picture of the zooplankton fauna on the territory 
of Serbia. 
 
 
 
ACKNOWLEDGEMENTS - This research was supported by the Ministry of Science, Tehnology 
and Development of Serbia, grant No. 1252 (project "Biomonitoring and Ecological protection 
of Reservoirs for water supply of Kragujevac"). 
 
 
 
References 

 
[1] BOBIĆ, M. (1995): Zooplankton i mikrofauna kao indikator kvaliteta vode Kriveljske reke i 

njenih sastavnica. III naučno-stručni skup o prirodnim vrednostima i zaštiti životne 
sredine. Zbornik radova "Naša ekološka istina", 213-219. 

[2] BOBIĆ, M., ČOKIĆ, S. (1996): Qualitative composition and seasonal dinamics of zooplankton 
and microzooperiphyton of the Gradac river (NW Serbia, Yugoslavia). Abstract book, 1st 
Congress of Biologists of Macedonia: 207. Ohrid. 

[3] ĐUKIĆ, D. (1996): Fito-, zoo- i bakterioplankton sliva reke Zapadna Morava. 112 pp. 
Univerzitet u Kragujevcu, Agronomski fakultet u Čačku. 

[4] KALAFATIĆ, V. (1979): Das Zooplankton dr Save im Flussabschnitt km 62-21. 21. 
Arbeitstagung der IAD, Novi Sad,  231-234. 



 160 
[5] KALAFATIĆ, V. (1995): Diverzitet Rotatoria kopnenih voda Jugoslavije sa pregledom 

vrsta od međunarodnog značaja. U: Biodiverzitet Jugoslavije sa pregledom vrsta od 
međunarodnog značaja (Eds. V. Stevanović, V. Vasić), 265-270. Biološki fakultet i 
Ecolibri, Beograd. 

[6] MARTINOVIĆ-VITANOVIĆ, V., KALAFATIĆ, V., JAKOVČEV, D. (1995): Saprobiološka 
istraživanja sliva reke Vlasine. Zbornik radova Konferencije ”Zaštita voda ’95”, 125-129. 

[7] MARTINOVIĆ-VITANOVIĆ, V., KALAFATIĆ, V., JAKOVČEV, D., PAUNOVIĆ, M., CIBULIĆ, V. 
(1997): Saprobiološka ispitivanja kvaliteta vode reke Veternice. Konferencija "Zaštita voda 
'97", Sombor, Zbornik radova, 318-324, Jugoslovensko društvo za zaštitu voda, Beograd. 

[8] OSTOJIĆ, A., SIMIĆ, V., SIMIĆ, S. (2004): Qualitative composition of Rotatoria in the Timok 
river and its tributaries in summer. Kragujevac J. Sci. 26, 103-106. 

[9] PUJIN, V. (1989): Developments in the composition of biocenosis in the lower Tisa river 
(Yugoslavia), caused by hydrological changes. Tiscia (Szeged) Vol. XXIII, 43-49. 

[10] PUJIN, V. (1992): Comparative data on the composition of zooplankton in the part of the 
river Danube and the river Tisza in Vojvodina (Yugoslavia). Tiscia 26, 49-57. 

[11] PUJIN, V., RATAJAC, R. (1983): Sastav i dinamika zooplanktona reke Tise. Zbronik radova 
Konferencije "Zaštita voda '83", Knj. 3, 59-62. 

[12] PUJIN, V., TUTUNDŽIĆ, V., RATAJAC, R.. (1994): Zooplankton. U: The Danube in Yugoslavia 
(Eds. Janković, D., Jovičić, M.), 103-118. Beograd. 

[13] RATAJAC, R. (1979): Populationsdynamik einiger Copepoda-Arten in der Theiss. 21. 
Arbeitstagung der IAD, Novi Sad, 329-335. 

[14] RATAJAC, R. (1987): Sastav i dinamika faune Cladocera i Copepoda Dunava u Vojvodini. 
Zbornik radova PMF-a u Kragujevcu 8, 119-135. 

[15] RATAJAC, R., RAJKOVIĆ, D., BOBIĆ, M., STOJKOVIĆ, S. (1996): Untersuchungen der 
Mikrofauna der Wasserökosysteme im westserbischen Donauzuflussgebiet. 31. Konferenz 
der IAD, Wissenschaftliche Referate, 287-291. Baja - Ungarn. 

 [16] RATAJAC, R., STOJKOVIĆ, S., OBREHT, Z., RAJKOVIĆ, D. (1995): Saprobiološke 
karakteristike reke Nišave u letnjem periodu. Zbornik rezimea II Simpozijuma o flori 
Srbije (IV Simpozijum o flori jugoistočne Srbije), 22. Vranje. 

 [17] SIMIĆ, V., OSTOJIĆ, A., KARAMAN, S., BLESIĆ, B., PEŠIĆ, S. (1994): Istraživanje zoobentosa 
i zooplanktona u vodama kragujevačkog regiona. Zbornik radova Konferencije ”Zaštita 
voda ’94”, 198-203. 

[18] SØRENSEN, T. (1948): A method of establishing groups of equal amplitude in plant 
sociology based on similarity of species content. K. Danske Vidensk. Selsk. 5, 1-34. 

[19] ŽIVKOVIĆ, A. (1987): Fauna Rotatoria jugoslovenskog dela Dunava i voda njegovog 
plavnog područja kod Apatina. Otisak iz Zbornika radova o fauni SR Srbije, IV (SANU, 
Odeljenje prirodno-matematičkih nauka), 7-115. Beograd. 



 161

Table 1. Qualitative composition and % participation of Rotatoria in Morava and Western Morava during the summer of 2001.g. (1-Western Morava, above 
Kraljevo; 2-Western Morava, below Kraljevo; 3- Western Morava, above Kruševac; 4- Western Morava, below Kruševac; 5-Međuvršje Reservoir, centre; 6-
Međuvršje Reservoir, near dam; 7-Morava, near Paraćin; 8-Morava, near Ribare; 9.-Morava, near Svilajnac; 10-Morava, near Požarevac) 
 
Taxa \ Locality 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
Asplancha sp.   2,1 4,7 0,5 0,9 1,4 0,5
Brachionus angularis Gosse 0,4 1,4 3,2 0,2 12,3 12,3 7,1 13,2
Brachionus bennini (Leissling)  0,4 0,5 2,0
Brachionus budapestinensis Daday  0,9 1,2
Brachionus calyciflorus anuraeiformis Brehm  0,1 0,2
Brachionus calyciflorus calyciflorus Pallas  0,2
Brachionus diversicornis diversicornis (Daday)  0,5
Brachionus leydigii Cohn 2,8  0,5 5,5 0,9 0,9
Brachionus quadridentatus ancylognathus Schmarda  0,5
Brachionus quadridentatus brevispina Ehrb.  3,2 4,3 1,9 0,9
Brachionus quadridentatus cluniorbicularis Skor. 1,4 1,6 7,2 9,0 2,2
Brachionus quadridentatus quadridentatus Herm.  0,2 1,8 6,4 4,7 11,6
Brachionus quadridentatus rhenasus Laut.  0,4
Brachionus urceus (Linnaeus)  0,4
Cephalodella gibba (Ehrb)  0,1 2,8
Cephalodella globata (Gosse)  1,7
Cephalodella sp. 7,2 15,5 15,7 1,8 0,9 10,0 1,7 1,4 7,7
Colurella adriatica Ehrb. 2,3 2,8 10,0 1,6 0,2 1,3 4,7 1,0
Colurella colurus Ehrb. 5,7 5,6 17,1 22,6 0,1 0,6 1,8 5,1 7,1 1,0
Colurella obtusa Gosse 1,1 2,8 8,6 1,6 0,1 0,2 0,9 0,9 0,5
Colurella uncinata (O.F. Müller) 0,4 0,4  0,4 1,4 0,2
Dicranophorus sp.  0,2 0,5
Epiphanes macroura Barois et Daday  0,5 0,9 0,5
Epiphanes sp.  2,1 1,3 1,4 0,7
Euchlanis dilatata Ehrb. 1,4  4,8 0,4 0,5
Filinia brachiata (Rouss.)  3,2
Filinia longiseta (Ehrb.) 12,8 9,9  9,2 4,1 3,0 1,9 3,8
Filinia passa (O.F. Müller)  0,5 0,9
Kellicotia longispina (Kellicot)  0,2
Keratella cochlearis (Gosse) 8,7 8,5 2,9 1,6 15,1 19,2 0,5 1,7 1,4 0,5
Keratella cochlearis macracantha Laut.  0,6
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Table1. Continue 
 
Taxa \ Locality 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
Keratella cochlearis tecta Gosse 11,0 4,2  4,8 8,3 8,4 8,9 5,5 11,3 12,8
Keratella tropica reducta Fad.  0,2
Lecane (M.) bulla Gosse  0,5 0,9
Lecane (M.) closterocerca Schmarda 1,4  0,4 0,9 1,3
Lecane (M.) cornuta (O.F. Müller)  0,2 0,9
Lecane (M.) hamata Stokes  0,2
Lecane (M.) lunaris (O.F. Müller) 0,4  0,5 0,2
Lecane (M.) quadridentata Ehrb.  0,4
Lecane sp. 0,4  
Lepadella patella biloba Hauer  0,8
Lepadella patella patella (O.F. Müller) 2,7 7,0 5,7 12,9 2,1 2,7 0,9 3,8 0,9
Mytilina sp.  0,2 0,4
Philodinidae 3,0 8,5 1,4 3,2 2,1 1,4 8,1 4,2 1,0
Platyas polyacanthus (Ehrb.)  0,2
Polyarthra dolichoptera Idelson  14,9 6,0 5,5 1,9
Polyarthra major Burck.  6,4 1,7 4,2 10,4
Polyarthra remata Skorikov  21,1 6,3 0,9 0,4 1,4 3,8
Polyarthra vulgaris Carlin  1,4
Polyarthra sp. 37,7 12,8 17,1 3,2 0,8 1,5
Pompolyx sulcata Hudson  0,9
Scaridium longicaudum (O.F. Müller)  0,2
Synchaeta sp.  0,3 3,7
Testudinella parva (Ternetz.)  0,3
Testudinella patina (Hermann)  1,6 0,9
Testudinela sp.  0,5
Trichocerca brachyura (Gosse)  0,5 0,2
Trichocerca inermis (Linder)  4,5 1,3
Trichocerca pusilla (Jenn.)  1,4 0,9
Trichotria tetractis Ehrb. 2,9 0,4
Trichotria sp.  1,3
Total  Rotatoria 14 14 11 14 14 31 20 32 35 29
 
 


