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Summary. Dillerentiation of the structure of the rotifera and crustacea commumities in the phyto-
cocnosis of the rush and submerged vegetation and comparably in the open water zone of 10
small water bodies, dilTering in size, shape and depth, was examined. There were 60) species of
Rotifera, 23 of Cladocera and 4 of Copepoda identified. 'The number of taxa dilfered depending
on the pond and habitat. The differentiation of the zooplankion numbers between particular habi-
tats of cxamined waler bodies was statistically significant, When analysing the rotifera densities
in a particular habitat differences of Rotifera were received for apen water zane, while in the case
of Crustacea for the Ceratophyllum bed and also the open water. The mean biodiversity ndex
values werc low — between (0.8 and 2.2; however, the lowest were in ponds H and 1. which were
overshaded and lacking in rush and waler vegetation, Differentiation of the zooplankton commu-
nities within the rush and water vegetation of the Junikowski Strearn might have been caused by
the spatial and morphological structure of particular phytocoenosis, especially their biomass and
density, the physical-chemical parameters of a habitat, overshading, differentiatcd marphometry
of particular water bodies and biotic factors such as predation.
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TINTRODUCTION

The area of the river-basin of the Junikowski Stream within the borders of Poznan
city has undergone a strong anthropogenic transformation caused by the ceramic mining
industry since the 19" century. The characteristic feature of this area is a large amount
of small water hodies — clay-piis — situated along both banks of the stream. The main
source of contamination here is rainfall together with illegal municipal and industrial
waste disposal as well ag unregulated rubbish dumping [Goldyn ef af. 1996].

'The main aim of this sludy was to find out whether there was any differentiation in
the structure of zooplankion (rotifers and crustaceans) between particular ponds as well
as within phytocoenosis of rush and submerged vegetation and open waler.
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STUDY AREA

The research was carried out on 10 water bodies located in the south-west part of
Poznan, in the river-basin of the Junikowski Stream, of differentiated size, shape and
depth (from 1.5 to 3.5 m), characterised by unequal beds and also by differentiated rush
and water vegetation and different levels of macrophyte coverage. Some of the ponds
had been systematically stocked with fiy.

Only two of the examined water bodies (H and I) had no macrophytes. In the next
lwo reservoirs (G2, 1) the number of communities reached between | and 2 phytocaeno-
sis (from Lemnetea and Potametea class) and in the remaining clay-pits between 7 and
10 (lrom Lemnetea, Potametea and Phragmitetea class). Altogether, 18 communities
of rush and water vegetation were distinguished in the studied area. The highest dilfer-
entiation was found among helophytes — 9 associations, 6 among elodeids and 3 among
pleustophytes. No phytocoenosis of nymphacids were recorded. All the phytocoeno-
sis indicate the eutrophic character of water of the cxamined water bodies [Ro-
senzwelg 1991].

MATERIAL AND METHODS

The studied reservoirs, in close proximity to each other, were numberd by letters
from A to J. The B and G ponds had both two basins. The water and rush vegetation was
examined using the Braun-Blanquet method and then in the chosen stands of Phrag-
mitetum communis and Cerafophylletum demersi the water samples for zooplanklon,
chemical analysis and chlorophyll ,.2” were collected. Additionally, the plant material
was cut off to measure the density and biomass of plants in particular phytocoenosis.
The field study was conducted in August 2002. Zooplankton samples were collecied
once, in triplicate, from 3 stations of each pond: open water, Ceratop/yllum bed and
Phragmites stand. The material was collected using a plexiglass core sampler (&0 50
mm), it was concentrated using 45-pum plankton net and was fixed immediately with 4%
formalin.

The Kruskal-Wallis test was used in order to evaluate the differences in zooplanklon
densities between particular ponds and habitats (N = 93).

RESULTS AND DISSCUSSION

The water transparency measured with the Scechi disc varied belween reservoirs
trom 0.5 to 1.5 m and the concentration of chlorophyll ,,a” from 4.81 to 63.99 mg L.
The content of NO; and NO; was highest in the ponds located up-stream (pond Al, A2,
B), while the values of NH, and POy were lower in this group of water bodies (Tab. 1).
According to the new classification of surface water cleaness, pond T belonged to the 5™
and the remaining ones to the 3 class.

The analysis of the zooplankton of the clay-pits of the Junikowski Strcam river ba-
sin revealed the presence of 87 taxa (60 of Rotifera, 23 of Cladocera and 4 of Cope-
podaj. ‘Ihe number of species differentiated depending on the examined pond or sam-
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pling station. Furthermore, the taxenomical dominance of rotifers was noticed in the
open water zone as well as among macrophytes in all the ponds.

When analysing the taxonomical structure of zooplankton no significant changes
were found. Many papers [Irvine ef al. 1990, Havens 1991, Vuille 1991] indicate that
crustaceans, as well as rotifers, which are organisms cvolutionarly prefering littoral
habitals [Pejler 1995], create rich communities in the macrophyte zones of waler reser-
voirs. In the case of the Junikowski Stream ponds there were no such distinel differences
noted, which might have been due te the very small area of those water bodies, as re-
flected in the large participation of littoral species, considerably enriching the quality
stucture of the open water station. Morcover, the pelagic zone was examined more thor-
oughly, because ponds H and J were lacking in any aquatic vegetation. Chengalath and
Koste [1983] stated that the frequency of collecting and examining zooplankton material
influences the degree of taxonomical recognition,

Table 1. The content of N and P in the examined water bodies (mg L)
Tabela 1. Zawarto$é N i P w wodzie badanych zhiomikdw (me L)

| Water body — Zbiomnik | NOy Ny NO, PO,
- Al 1.34 1.385 0.041 0.120
| A2 1.02 1.385 0.027 0.236
,; B 0.99 1.305 0.028 0.530
C 0.88 1.325 0.020 0.256
D 0.89 1.404 0.015 0.166
| E 0.89 1.642 0.015 0.420
| F | 0.89 1.385 0.023 1.280
i Gl | 0.89 1.602 0.014 0.110
| G2 I 088 1.642 0.014 0.090
H | 088 1.286 0.015 0.236
1 | 092 1.662 0.016 0.100
| J | 0.88 1.602 0.015 0.550

Additionally, the analysis of zooplankton abundance revealed a dominance of roti-
fers over crustaceans in all, exept one, reservoir. Only in clay-pit B, situated the highest
up-stream were the densitics of Crustacea higher than those of Rotifera in the stands of
Ceratophyllum and Phragmites. ''he number of zooplankton specimens per 1 litre
ranged in particular ponds from 57 up to 1158 for rotifers and from | to 669 for crusta-
ceans.

Comparing the rotifer (H(2.93) = 12.97, p = 0.002) and crustacean numbers
(H(2.93) = 16.08, p = 0.000) in all the ponds there were statistically significant differ-
ences found between particular habitats (Fig. 1). However, on analysing the differences
between habitats for a cerlain reservoir significant results were obtained for ponds A2
(Rotifera — 11(2.9) = 6.49, p = 0.039; Crustaceca — H(2.9) = 6.99, p = 0.037) and D
(Crustacea — H(2.9) = 7.20, p = 0,027). The densities of macrophytes in the examined
stands expressed by the dry mass reached medium values for Phragmites in ponds A2
and D) and for Ceratophyllum in pond D. However, Ceratophyllum i clay-pit A2 had
the highest values of dry mass.
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Fig. 1. The numbers of Rotifera and Cladocera in particular zones of the examincd water bodies
Rys. 1. Liczebnosé Rotifera 1 Cladocera w poszezepolnych streluch badanych stawaw
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Fig. 2. The numbers of Rotilera and Cladocera in the open water zone and Crustacea
in Ceratophylium of the examined water bodies
Rys. 2. Liczebnod¢ Rotilera i Cladocera w streflic toni wodngj oraz Crustacea w Ceraioplplium
badanych stawdw
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On analysing the numbers of Rotifera within a particular habitat only in the casc
of open water were differences between particular ponds significant (H(9.30) = 20.44,
p =0.015), when analysing Crustacea, differences concerned Ceratophyllum (11(9.30) =
26.80, p = 0.002) as well as open water zone (H(2.30) = 25.91, p = 0.002 — Fig. 2).

The mean Shannon-Weaver biodiversity index |Margalef 1957] values were quile
low — between 0,8 and 2,2; howcever, the lowest was in ponds 11 and J, which were con-
siderably overshaded and lacking in rush and waler vegelation (Tah. 2),

Tabela 2. WarloS¢ wspdlezynnika réznorodnodei gatunkowsj dla badanych zhiomikdw
Tuble 2, The valuc of biodiversity index in the examined water bodies

sttion | S f a1 la2| Bl e |D|E|F oG a1
Ccrato- Rotifera [ 1,39|2,39| 2.3 (231 |1,85(2,54(2,45(1,62|247| x [2.84| x
phyllum  |Crustacea | 1,8 [1,27]1,83]1.93 1081093 |1,3110,75|0,92] x [097] x
Rotifera | 1,32(2,47] 2,5 |3,01(3,05(234| 2,6 |1,56| 23 | x X X
Phragmites
Crustacea ],8__} 1371156 2 |1.84(086 1,7 |1,46(0.69| x X X
Rotifera | 1,56 (2,38(2,39(2,21|1.45(2,72|2,52[1,18]|2.24| 0.8 |2,06] 1.2
Cpen water _ ]
Crustacea [ 1,57 (0,97 1,36 1,74 | 0,64 | 1.46 2{_12 0,9 084 0 x |0,83

Of all the zooplankion species of all the examined reservoirs only Keratella cochle-
aris Gosse and K. guadrata (O.F. Miiller) were present in cach sample.

The dominant communily of all the water bodies was formed by 35 species (16 of
Rotifera and 19 of Crustacea). Keratella cochlearis, K. cochlearis . tecta (1.auterborn),
K. quadrata, Lecane closterocerca (Schmarda), Polyarthra remata (Skorikov), Bosmina
coregoni Baird, B, longirostris (O.F. Miiller), Chydorus sphaericus (O.F. Miiller) and
Diaphanosoma brachyurum (Lievin) belonged to the group that dominated irrespective
of the habital. Within the macrophytes Bdelloidea and Ceriodaphnia quadrangula (O.F.
Miiller) dominated, while in the open water zone — Brachionus angularis Gosse and
Daphnia longispina (O.F. Miiller).

Based on the oblained results a differentiation of the zooplankion communities
within rush and water vegetation and also within particular ponds of the Junikowski
Stream was found. A series of factors many have been involved, including the spatial
and morphological structure of particular phytocoenosis, especially their biomass and
density, which are often described as factors modifying the behaviour of freshwater
organisms [Crowder and Cooper 1982, Downing and Cyr 1986, van den Berg e/ al.
1997]. Moreover, the physical-chemical parameters of a habitat, overshading caused by
the surrounding canopy of tree-tops, morphometry of particular water bodies may have
an impact [Leibold 1991, Rosenzweig 1991, Sarma et al. 1996]. On analysing the distri-
bulion of zooplankton communilies within ditferentiated habitats the role of biolic lac-
tors, including fish or invertebrate predation [Pejler and Bérzing 1989, Schriver er al.
1995, Kairesalo et al. 1998] should also be taken into consideration,
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ZROZNICOWANIE STRUKTURY UGRUPOWAN ZOOPLANKTONU
W PLATACH ROSLINNOSCI WODNEJ | SZUWAROWE]
DROBNYCH ZBIORNIKOW POEKSPLOATACY INYCH MIASTA POZNANIA

Streszecenie. Badano zréznicowanie struktury ugrupowai wrotkdw i skorupiakéw w fitoceno-
zach roslinnodei szuwarowej i zanurzongj oraz poréwnawezo w strefie toni wodnej 10 stawéw o
zroznicowane wielkodel, kszlalcie i glgbokosei. Analiza vooplanktonu wykazata ogélem obec-
nosc 60 luksondw Rotifera, 23 Cladocera i 4 Copepoda. Licsba laksonow byla rézna w ralernodci
od badanego stawu 1 stanowiska. Zrdimicowanie liczebnodei zooplanktonu pomigdzy poscczegol-
nymi siedliskami hadanych stawdw bylo istolne statystycznie.

Analizujac liczebnoSc organizméw w obrgbie konkretnego siedliska réznice wykazano dla Ro-
tifera w tonl wodnej, nalomiast dla Crustacea w loni oraz w Cerafophvilum. Srednia wartosé
rovnoradnosel patunkowej Shannona-Weavera byla stosunkowo niska (od 0,8 do 2.2), najnizsza
dla stawu H i J, ktdre byly zacienione 1 pozbawionc roglinnodei.

Na podstawie uzyskanych wynikéw stwierdzono zréznicowanie struklury ugrupowan wrotkow i
skorupiakéw w platach rodlinnodci wodnej i szuwarowe] badanych zbiornikdw, na ktare miaty
wplyw takie czynniki, jak strultura przestrzenna i morfologiczna poszezegdlnych titocenoz, ich
biomasa i zaggszezenie, parametry fizyczno-chemiczne siedliska, zacienienie, morfometria oraz
czynniki biotyczne, m.in. drapieznictwo.

Stowa kluczowe: zooplankton, Rotitera, Crustacea, roznorodnosc gatunkowa



