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Summary. The flow of the river through the dam reservoir contributed to changes in the commu-
nities of rotifers occurring in the Pszezynka River. Above the reservoir a great richness of rotifers
species was noted — here, there occurred as many as 97 rotifers species, while below the reservoir
the number of species decreased o 53. A considerable decrease was also observed in the valuc of
the Shannon-Wicner speeies biodiversity index — from 2.68 above the reservoir to 1.61 below.

A very clear increase was ohserved in the density of rotifers in the river below the damming-up
construction. In the Pszczynka River, above the dam, the mean annual densily was 357 individuals
«dm™. In the rescrvoir the mean density was 1145 individuals - dm™. These high numbers of roti-
fers in the reservoir was the cause of an increase in their density to over 1800 individuals
- dm below the dam. As a result of the Pszezynka River llow through the culrophic reservoir a
higher percentage of species was noted which are the indicators of such waters - by over §% in the
river below the dam, as well as the reconstruction of rotifers communities with respect fo the
stability of occurrence and the domination cocllicient.
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INTRODUCTION

A relatively large number of reports have been devoted to the rotifers fauna in
Polish rivers and dam reservoirs. ITowever, the effect of dam reservoirs on the communi-
ties of rotifers in the dammed up-river area is an insufficiently recognized problem. Few
Polish reports contain quantitative and qualitative analyses of rotifers in dam reservoir,
and the river above this reservoir and below the dam. Here, the studies by the following
authors should be mentioned: Krzeczkowska-Woloszyn conducted in the Brynica River
and reservoirs of Kozlowa Gora [1985]; Ejsmont-Karabin and Weglenska carricd out in
the Narew River, the Bug River and Zegrzynski Reservoir [1990]; Napidrkowski in the
Vistula River and the Wloctawski Reservoir [1997]; Radwan ef ¢l conducted in the
Bystrzyca River and Zemborzyce Reservoir [1988]. The aim of the study was determina-
tion of the effect of the ,Faka™ Dam Reservoir on the communities of rotiters in the
Pszczynka River with respect to species biodiversity, numbers, structure of domination
and stability of occurrence, dynamics and numbers in an annual cycle.
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STUDY AREA, MATERIAL AND METHODS

The Pszczynka River, with a length of 46.3 kilometres, is a left side tributary of the
Upper Vistula River. The basin of the river covers a slightly wavy territory of the
Pszczyna Plain and the Rybnicki Plateau. The Pszezynka River has been subject to hy-
drotechnical measures almost along its whole course, designed to regulate the pace of
water (low and dehydration of the water meadows. During the years 1977-1986, along
243 kilometres of the river course, in the locality of ,Laka”, a multi-functional, low-flow
dam reservoir was constructed with a capacity of 12 million m®,

Surface flow exerts an effect on the quality of water in the river (especially from the
adjacent cultivated land), and sewage and communal inflow from the nearby city ag-
glomerations.

The material was sampled every two weeks from March 2000 until March 2001.
Five sampling stations were selecled. One above the [Eaka” Dam Reservoir, three in the
reservoir itsell and one below the dam reservoir. Two types of samples: quantilative and
qualitative were taken from each sampling station. The quantitative sample was obtained
by straining 10 dm’ of water through a plankton net No. 25 with Patalas bathometer and
condensed to 0.05 dm®. The samples were then tixed in 4% preservative liquid analysed
by standard methods.

Simultaneously, a physical-chemical analysis of the water was performed by the de-
termination of dissolved oxygen, nitrate nitrogen, and phosphate in water. Measurements
were also carried out of electrolytic conductivity, pH, temperature, transparency (by
means of Secchi’s disk) and surface velocity of water in the river (float method).

RESULTS

A total number of 118 rofifers species were observed at all sampling stations, 92 of
which occurred in the reservoir, and 102 rotifers species were discovered in the
Pszczynka River. The occurrence of Encentrum mucronatum Wulf was noted — a species
new to Polish fauna, 12 species new to the fauna of the Upper Silesian Region and 13
species of rotifers rare to Polish fauna.

Due to the flow through the dam reservoir, the quality of water in the river changed:
the level of nitrates and phosphates was reduced, as well as the value of electrolytic con-
ductivity of water, whereas the concentration of oxygen dissolved in waler and the value
of water pH increased (Tab. 1). The river tlow through the dam reservoir also contrib-
uted to changes among the communities of rotifers occurring in the Pszczynka River. At
the sampling station located above the reservoir a great richness of rotifers species was
confirmed; here, there occurred as many as 97 rotifer species. As a result of the flow
through the reservoir the number of rotifer species decreased to 53. The value of the
Shannon-Wiener species biodiversity index also decreased considerably — from the value
of 2.68 above the ,.b.gka™ Reservoir o 1.61 helow (Fig. 1). In addition, a clear increase
in the density of rotifers was observed in the river below the dam ming-up construction.
In the Pszczynka River, above the dam, the mean annual density
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Fig. 1. Number of species of rotifers and Shannon-Wiener diversity index (H”)
{black line show stations in the reservoir)
Rys. 1. Liczba gatunkéw Rotifera oraz warlodci wspolezynnika Shannona-Wienera (H)
(czatng linia zaznaczone stanowiska w zbiorniku)
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Fig. 2. Mean yearly density of Rotifers in the river and reservoir
Rys. 2. Srednie roczne zaggszezenie Rotifera w rzece i zbiorniku
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Table 1. Physical and cheinical parameters of the waler at examined stations
Tabela 1. Wiasciwosci fizyezno-chemiczne wody na stanowiskach badag

Parameter Stations — Stanowiska
Parametry I o | I v v
Temperaturg (*C) 14.37 15.74 15.61 15.73 14.48
Temperatura
pH 7.08 7.17 7.68 8.29 7.36
Oxygen (mg:dm™) 5.96 6.55 8.66 10.01 7.95
_Tlen rozpuszezony
PO, (mg-dm™) 1.04 1.13 0.71 0.53 (.68
_ﬂD;'{ingdlnGJ 29 64 31.14 27.5 31.31 26.69
Conductivity (uS-cm™) 63733 362.67 568.67 366 561.33
Przewodnictwo

was 357 individuals - dm”, Large numbers of rotifers in the reservoir resulted in an in-
crease in their density to over 1800 individuals + dm?, as this was the mean density of
rotifers at the sampling station situated below the dam (Fig. 2). The flow of the
Pszczynka River through ,.F.aka” also exerted some influence on the seasonal dynamics
of the number of rotifers.

DISCUSSION

The flow of the river through the reservoir caused a reduction in the number of roti-
fers species occurring in this river, according to the results carried by Marki¢ [1983] and
Krzeczkowska-Woloszyn [1985].

During the tlow of the Pszczynka River through the dam reservoir the composition
of rotifers communities in the river was subject to constant reconstruction. The values
of Shannon-Wiener index are evidence of the decrease in the rotifers species richness in
the Pszczynka River below the ,Laka” Dam Reservoir. Such a regularity was also ob-
served in the Cybina River, as a result of its flow through five subsequent dam rescrvoirs
[Goldyn 2000]. _

Reports in literature often present an opposing situation manifested by an increase in
the species richness of rotifers due to the river flow through a dam reservoir. Such a
regularity was noted mainly in mountain rivers [Kyselowa and Krzeczkowska-Woloszyn
1974] and oligotrophic rivers [Pinel-Alloul ef ¢/ 1982], in which the number of rotifers
species above the reservoir was very low. The Pszczynka River, however, similar to the
Brynica River [Krzeczkowska-Woloszyn 1985], is a fertile river and carries with it a
large amount of nutrients. The nutrilional base for rotifers in the upper course of these
rivers is rich, and the number of rotifer species occurring in these rivers is also large.

An increase in the density of rotifers in the river below the damming-up construction
is a fact well-documented both in Polish lilerature |Kowalczewski et al 1985,
Krzeczkowska-Woloszyn 1985, Ljsmont-Karabin and Weglefiska 1990], and interna-
tional literature [Pourriot e af. 1997, Akopian ef a/. 1999]. This increase was also clear
in the Pszczynka River below the dam.
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CONCLUSIONS

The flow of the Pszczynka River through the dam reservoir resulted in the decrease
of the biodiversity of rotifers communities and their reconstruction with respect to the
stability of occurrence and structure of domination. An increase was noted in the density
of rotifers below the dam. The effect of flow of the Pszczynka River through the eutro-
phic reservoir was an increase in the percentage of species which are indicators for such
waters.
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WPLYW ZBIORNIKA ZAPOROWEGO EAKA” NA ZGRUPOWANIA
PLANKTONOWYCll WROTKOW (ROTIFERA) RZEKI PSZCZYNKI

Streszezenie. Przeptyw rzeki przez zbiornik zaporowy przyczynil sig do zmiany zgrupowan wrot-
kéw planktonowych wyslgpujacych w Pszezynce.: Powyze] zbiornika stwierdzono duze bogactwo
gatunkowe Rotifera — wystapilo tutaj az 97 galunkow wrotkdw, ponizej zbiornika liczba gatunkow
spadla do 53. “nacznemu obnizeniu ulegla rowniez warto$é wspalezynnika réznorodnodei ga-
tunkowej Shannona-Wienera — z 2,68 powyzej zbiomnika ,.Laka" do 1,61 ponizej. Zaabserwowano
bardzo wyrainy wzrost zageszezenia Rotifera w rzece ponizej budowli pietrzacej, W Pszezynce
powyzej zapoary srednie roczne zageszezenie wynosito 357 os, - dm™. W zbiomiku érednie
zaggszezenie wynosito 1145 os. - dm™. Ta duza liczebnogé wrotkéw w zbiorniku hyta przyezyng
wzrostu zaggszczenia Rotifera do przesso 1800 os. - dm™ ponizej zapory. Skutkiem przeplywu
Pszezynki przez zeutrofizowany zbiomik bylo réwnicz zwigkszenie procentowego udziatu ga-
tunkow bedacych wskaznikami takich wod o przeszio 8% w rzece ponizej zapory oraz przebudowa
zgrupowan Rotifera pod wzglgdem stalosel wystepowania { wspdlezynnika dominacji.

Stowa kluczowe: Rotifera, rzeka, zbiomik zaporowy



