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Summary. Research on zooplankton species diversity and abundance was performed in the spring 
and summer of 2008 on 18 oxbows situated in the valley of the Warta river. These water bodies 
differed in respect to catchment area (forest and pastoral) and studied habitats (the open water area 
and elodeids). 

As a result of the study a total number of 198 zooplankton taxa was recorded with rotifers 
(72% of zooplankton taxa) prevailing over crustaceans (28%).Taxonomic structure was more 
diverse in the elodeids compared to the open water zone, which reflects the creation of many 
ecological niches in the complex stand of aquatic vegetation.  

Even though the examined oxbows represent the same origin, are located within the same re-
gion and all undergo periodic floodings, enabling mixing of fauna, their structure of dominating 
species was very various (30 species). Only 9 such species occurred with a frequency of over 25% 
which suggests very variable environmental conditions prevailing in oxbows. Moreover, a large 
number of dominating species occurred in association with certain type of catchment area. 
In forest oxbows mainly littoral species dominated (e.g. Acroperus harpae, Colurella uncinata), 
while the majority of species in pastoral ponds was of pelagic character (e.g. Anuraeopsis fissa,
Daphnia longispina).

Key words: crustaceans, elodeids, littoral species, open water zone, pelagic species, rotifers 
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INTRODUCTION 

Oxbows located in the valleys of large lowland rivers, created as a result of 
cutting off  the main stem of a river or by regulating the river bed [Jezierska-
-Madziar 2005], perform many important functions on the local and environ-
mental scale. Among oxbows, lakes of large area, such as Piotrowice Du e ox-
bow (60.9 hectares) in the Vistula valley [Turczy ski et al. 2006], can be found. 
However, a second group refers to very small water bodies of an area of less 
than one hectare, such as the oxbows of the river Pilica (0.015 ha) [Penczak et

al. 2005]. Both biologists and hydrologists appreciate the very essential role they 
play in the landscape. From a biological point of view their role as centres of 
biodiversity should be especially emphasized [Obolewski and Gli ska-Lewczuk 
2011, Špoljar et al. 2011]. The results of many authors [e.g. Wojciechowska and 
Pasztaleniec 2006] indicate that their species composition may also be determined 
by the period in which the oxbow is at a particular time: potamophase – the period 
of flooding or limnophase – oxbow is isolated from the influence of the river.  

Although vertical variation is restricted due to usually shallow depth, very 
often the entire surface is overgrown by vegetation, therefore a variety of habi-
tats may be found [Wilk-Wo niak 2012]. The co-occurrence of various groups 
of organisms associated with the river as well as typically heleoplanktonic is 
a typical phenomenon. Biodiversity may be therefore very high due to the presence 
of a complex interaction between various habitats and their inhabiting biocoe-
noses, such as fish,  benthos, periphyton, phytoplankton and especially zooplank-
tonic organisms [Carvalho et al. 2005, Špoljar et al. 2012], which are the object of 
the present study carried out on a group of 18 oxbows. Hence the question arises as 
to what extent the macrophyte coverage, represented by elodeids, has an effect on 
the composition and abundance of the zooplankton communities?  

Another factor which may influence the specificity of organisms is the type 
of catchment area surrounding a water body [Dodson et al. 2005]. Since little 
attention has been given to the significance of oxbows located within different 
landscapes we have decided to find out whether zooplankton communities in-
habiting ponds within pastoral and forest catchment areas differ? 

MATERIAL  AND  METHODS 

The studied oxbows were located within the glacial valley of the Warta river 
which lies entirely in the area covered by conservation: Nature 2000 PLH300012 
Rogalin Warta Valley, PLB300017 Rogalin Refuge, Rogalin Landscape Park. 
Additionally three oxbows were situated within the Krajkowo Reserve. The area 
of examination covers about 900 hectares, i.e. about 25% of the Rogalin Warta 
Valley [Stachnowicz 2009]. In 2007 and 2008 hydrobiological studies were con-
ducted on 18 oxbows located on both sides of the river Warta, stretching from 
the village of Rogalinek up to Czmoniec. They varied in respect to: size (from 
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0.018 to 5.75 ha), depth (from 0.4 to 3.5 m), trophic conditions of water, the dis-
tance from the river (from 112 to 523 m) and the kind of immediate catchment 
area. Eight oxbows located on the right bank of the Warta river had a direct agri-
cultural catchment area, whereas in the case of the water bodies located on the left 
side of the river four oxbows had forest surroundings and six pastoral.  

Zooplankton samples were collected in triplicate (n = 96) in 2008 in two 
seasons (spring and summer) by passing five litres of water through a plankton 
net (45 m) after which they were preserved in 4% formalin. 32 stations within 
18 oxbows were sampled with additional stations dominated by macrophytes 
(elodeids) in the case of five oxbows. Samples were collected from the open 
water area in each oxbow and additionally from the dominating phytocoenosis of 
aquatic vegetation in the case of five water bodies. 

To compare number of species and abundance of zooplankton communities 
between the two types of oxbow catchment area: forest (F) and pastoral (P), and 
between the open water area (Water) and macrophytes (Elodeids) the non-
parametric U Mann-Whitney’s test was used.  

RESULTS 

During both periods of examination carried out on 18 oxbows 143 taxa of 
Rotifera and 55 of Crustacea were identified. There were 26 (±12) taxa of roti-
fers and 10 (±6) taxa of crustaceans found on average in each sample. Species 
diversity of both rotifers (Z = -3.01; p < 0.01) and crustaceans (Z = -2.91; 
p < 0.01) differed significantly between habitats, reaching higher values in the zone 
of macrophytes (Fig. 1). At the same time 198 taxa in total were identified in the 
open water area and among elodeids. No significant changes were found between 
the number of taxa in oxbows located within the forest catchment area and pastoral 
ponds. However, taxonomic diversity of rotifers was slightly higher in the forest 
ponds, while crustaceans built more various communities in pastoral oxbows (Fig. 2). 

The total numbers of zooplankton communities reached values from 56 up 
to 59815 ind. · l-1 in the case of rotifers and from 4 up to 7880 ind. · l-1 in the 
case of crustaceans. Zooplankton abundance revealed no significant variation in 
reference to station. However, higher densities were observed in the open water 
area compared to elodeids, both for rotifers and crustaceans (Fig. 1). Analysing 
oxbows located in two different types of catchment area it was noticed that pas-
toral ponds were characterised by higher abundance of rotifers and crustaceans 
(Fig. 2). Only densities of crustaceans revealed statistically significant variation 
(Z = -2.40; p < 0.05). 

The structure of dominance was created by 30 zooplankton species – 16 ro-
tifers and 14 crustaceans. Only 9 dominating species occurred with high fre-
quency (> 25% of the samples): Keratella cochlearis (67%), Bosmina longi-

rostris (59%), Bosmina coregoni (37%), Keratella quadrata (33%), Polyarthra 

vulgaris (33%),  Keratella  cochlearis f. tecta (26%),  Polyarthra  remata (26%),  
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Pompholyx complanata (26%) and Chydorus sphaericus (26%). Species such as 
Colurella uncinata, Polyarthra major, Acroperus harpae and Megacyclops viri-

dis dominated exclusively in the ponds surrounded by forest, while Anuraeopsis 

fissa, Ascomorpha ecaudis, Asplanchna priodonta, Filinia longiseta, Gastropus

stylifer, Keratella cochlearis f. tecta, Pompholyx complanata, Trichocerca simi-

lis, Ceriodaphnia pulchella, Chydorus sphaericus, Daphnia longispina, Sca-

pholeberis mucronata and Thermocyclops oithonoides were dominant in the 
pastoral ponds (Tab. 1).  

DISCUSSION 

In the investigated oxbows rotifers dominated over crustaceans on average, 
both in respect to their taxonomic diversity as well as abundance. There was 
a markedly differentiated structure of dominating species (16 rotifers and 14 
crustaceans) recorded, which suggests very diverse conditions in those oxbows, 
despite the fact that they are water bodies of the same origin, closely situated and 
they all undergo periodic floodings, when mixing of plankton species is possible. 
Therefore, only 9 species occurred with a frequency of over 25%. The highest 
dominating level was reached by Keratella cochlearis and Bosmina longirostris.
Both these species belong to eurytopic organisms, characterised by a high range 
of ecological scale [Flößner 2000, Radwan et al. 2004, Rybak and B dzki 
2010]. Moreover, among dominating species a large proportion of eutrophic 
species occurred [Karabin 1985]: Anuraeopsis fissa, Bosmina longirostris, Chy-

dorus sphaericus, Diaphanosoma brachyurum, Filinia longiseta, Keratella 

cochlearis f. tecta and finally Keratella quadrata, which indicates eutrophic 
conditions in most of the examined water bodies. 

Aquatic macrophytes often serve as suitable retreating grounds for the zoo-
plankton community, also providing great availability of nutritional source in 
oxbow lakes [Das et al. 2011]. The effect of the macrophyte coverage was deci-
sive in the composition of the animal plankton assemblages. In the case of the 
examined elodeids significantly higher species diversity was obtained for both 
groups of zooplankton – rotifers and crustaceans. This has also been proved in 
the case of oxbows in the investigations carried out on zooplankton assemblages 
in two oxbow lakes [Špoljar et al. 2011] as well as in the case of algae assem-
blages [Krasznai et al. 2010]. Moreover, Pasztaleniec et al. [2013], who carried 
out the investigations on the spatial differentiation of crustacean communities in 
the Bia e oxbow lake, found that zooplankton collected from hornwort Cerato-

phyllum demersum reached the greatest species diversity compared to two re-
maining stations – the water column without macrophytes and pleustophytes – 
lemnids. However, zooplankton densities in the oxbows of the Rogalin Land-
scape Park were higher in the open water area where the majority of dominating 
species were those of pelagic association. Many of such species may even remain in 
the pelagic zone of water bodies with fish present, as they have evolved various anti-  
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predator mechanisms, reducing the success of predator [Gilbert 1987, Sakamoto 
et al. 2007, Sakamoto and Hanazato 2009].  

The type of catchment area surrounding a water body may also have a deci-
sive effect on the structure of zooplankton including their composition or abun-
dance [Jones 1986]. This has been demonstrated especially in the case of zooplank-
ton abundance where both rotifers and crustaceans prevailed in the pastoral oxbows. 
A large number of dominating species was also restricted to only one type of 
oxbow. In the case of ponds located within the forest surroundings species such 
as Acroperus harpae, Colurella uncinata, Megacyclops viridis and Polyarthra ma-

jor dominated exclusively. Three first species are representatives of littoral or-
ganisms, which suggests that macrophyte-associated species found propitious 
conditions in forest ponds. Contrary to this was a dominating structure of pas-
toral ponds where the majority of species was pelagic (e.g. Anuraeopsis fissa,
Ascomorpha ecaudis, Asplanchna priodonta, Filinia longiseta, Gastropus 

stylifer, Keratella cochlearis f. tecta, Pompholyx complanata, Trichocerca simi-

lis, Daphnia longispina and Thermocyclops oithonoides).
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ZBIOROWISKA  ZOOPLANKTONU  W STARORZECZACH  RZEKI  WARTY 
(ROGALI SKI  PARK  KRAJOBRAZOWY):  EFEKT  SIEDLISKA 

I  TYPU  ZLEWNI 

Streszczenie. Badania ró norodno ci gatunkowej i liczebno ci zooplanktonu prowadzono wiosn
i latem 2008 r. w 18 starorzeczach, po o onych w dolinie rzeki Warty. Zbiorniki te ró ni y si
typem zlewni (le na i polna) i badanych siedlisk (otwarta to  wodna i elodeidy). 

W wyniku bada  wykazano 198 taksonów zooplanktonu, przy czym wrotki (72% taksonów 
zooplanktonu) dominowa y nad skorupiakami (28%). Struktura taksonomiczna by a bardziej zró -
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nicowana w elodeidach ni  w strefie otwartej wody, co odzwierciedla istnienie wielu nisz ekolo-
gicznych w z o onym siedlisku ro linnym. 

Mimo e badane starorzecza charakteryzuj  si  tym samym pochodzeniem, po o one s  w tym 
samym regionie i podlegaj  okresowym powodziom, umo liwiaj cym mieszanie si  fauny, struk-
tura gatunków dominuj cych by a bardzo zró nicowana (30 gatunków). Tylko 9 dominantów 
wyst powa o z cz stotliwo ci  ponad 25%, co wskazuje na bardzo zmienne warunki rodowisko-
we panuj ce w starorzeczach. Ponadto du a liczba gatunków dominuj cych wyst pi a w powi za-
niu z okre lonym typem zlewni. W starorzeczach le nych dominowa y gatunki litoralowe 
(np. Acroperus harpae, Colurella uncinata), podczas gdy w stawach polnych gatunki pelagiczne 
(np. Anuraeopsis fissa, Daphnia longispina).

S owa kluczowe: elodeidy, gatunki litoralowe, gatunki pelagiczne, otwarta to  wodna, skorupiaki, 
wrotki


