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ABSTRACT: Salvinia natans (L.) All. was recorded at about 200 localities in Poland,
concentrated mainly in the river valleys of Oder and Vistula. It is a character species
of the community Spirodelo-Salvinietum natantis Slavni¢ 1956. During geobotanical
survey conducted in years 1995-2006 at fishponds and oxbow lakes of Lower and
Opole Silesia, this species was found at 55 localities. Among them 33 sites were
in fishponds (Lower Silesia — 17; Opole Silesia — 16), and 22 in oxbow lakes (Lower
Silesia — 18; Opole Silesia — 4). The species usually occurs in Spirodelo-Salvinietum
natantis Slavni¢ 1956 and Stratiotetum aloidis Nowinski 1930 phytocoenoses. Periodic
drying of ponds for winter that causes freezing of sporocarps, and conservation and
cleaning of ponds, when silt with sporocarps is removed, are the major threats for
this species. Other factors that are dangerous to localities of Salvinia natans are
shallowing of oxbow lakes, eutrophication of water bodies and keeping of the plant
eating fish, the Grass Carp Ctenopharyngodon idella in fishponds.

ABSTRAKT: Salvinia natans (L.) All. w Polsce notowana byta na okoto 200 stanowis-
kach, skupionych przede wszystkim w dolinie Odry i Wisty. Jest gatunkiem
charakterystycznym zespotu Spirodelo-Salvinietum natantis Slavni¢ 1956. W trakcie
badan geobotanicznych prowadzonych w latach 1995-2006 w obrgbie stawow
hodowlanych i starorzeczy Slaska Dolnego i Opolskiego gatunek ten zostat stwierdzony
na 55 stanowiskach, z czego 33 zlokalizowano w stawach hodowlanych (Dolny
Slask — 17; Slask Opolski — 16), a 22 w starorzeczach (Dolny Slask — 18; Slask
Opolski — 4). Gatunek ten wystepuje zazwyczaj w fitocenozach Spirodelo-Salvinietum
natantis Slavni¢ 1956 i Stratiotetum aloidis Nowinski 1930. Zagrozeniem dla salwinii
jest okresowe spuszczanie stawow na okres zimowy, co powoduje przemarzanie
sporokarpiow, oraz konserwacja, majaca na celu ich odmulenie, podczas ktorej
usuwane sa sporokarpia. Innymi czynnikami zagrazajacymi istnieniu stanowisk
Salvinia natans sa: wyplycanie starorzeczy, eutrofizacja zbiornikéw oraz hodowla
w stawach ryby roslinozernej — amura biatego Ctenopharyngodon idella.
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Introduction

Wetlands located in the south-western Poland are very important for
biodiversity of flora of Lower and Opole Silesia (Dajdok, Prockow 2003; Spatek
2004). The long-term human pressure on these habitats disturbed their bio-
logical equilibrium. Changes in hydrological conditions, development of indus-
try and use of chemicals in agriculture, especially during last two hundreds
years, led to the gradual disappearance of localities of many plant species
associated with wetlands. Currently, the most important areas for preserva-
tion of aquatic vegetation in the Silesia region are fishponds and oxbow lakes.
It results in the necessity of integration of economic activities connected with
fish culture and flood protection with conservation activities. Only the com-
munication between the water management authorities, owners of lands cov-
ered with water and nature conservation staff based on detailed analysis
of natural phenomena and economic needs, can effectively stop the process
of disappearance of water and wetland species. Silesia holds the highest fish-
pond concentration in Poland, and fishpond complexes in the Barycz river valley
are one of the largest in the Central Europe (Nitschke 1938). The majority
of rivers of Lower and Opole Silesia were regulated and their oxbow lakes
were permanently filled with water or cut from cyclic river floods leading to
their drying out. The greatest number of oxbow lakes in this area was pre-
served in the Oder river valley. At present, oxbow lakes and fishponds are
very valuable for wildlife. As natural and replacement habitats they are im-
portant to retain and increase the biodiversity of this area (Spatek 2006) and
of other regions in Poland (Szumiec 1995; Falkowski, Nowicka-Falkowska 2001,
2003, 2004; Krawczyk 2005). These types of wetlands are also important areas
for biodiversity in many countries in Europe (Koftinek et al. 1987; Hejny, Husak
1978; Hejny 1990; Kubi et al. 1994; Hroudova, Zakravsky 1999) and else-
where all over the world (Maténa, Berka 1987).

1. Material and methods

Geobotanical survey during the years 1995-2006 covered fishponds and
fishpond complexes, oxbow lakes of the Oder river and its larger tributaries,
i.e., Mala Panew, Stobrawa, Widawa, Barycz, Osobtoga, Nysa Ktodzka, Otawa,
Bystrzyca, Bober and Prosna.

Plant communities were characterised based on relevés taken with the Braun-
Blanquet method (Braun-Blanquet 1964; Dzwonko 2007). This allowed me
to define the stage of preservation of communities and directions of their
transformations. Uniform patches, which were representative of larger areas
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of phytocoenoses, were selected for relevés. In the case of phytocoenoses
covering small areas, the relevé covered the whole patch. Besides species com-
position and structure, I noted also the substratum type, water depth and pH.
The depth was measured with graduated sounding line with a small anchor,
which was also used for collection of submerged plants. Water reaction was
measured with pH-meter Conbest CP-102.

The systematic of plant communities and their nomenclature followed
Oberdorfer (1994) and Matuszkiewicz (2005). The nomenclature of vascular
plant species was given according to Mirek et al. (2002).

2. Results

Salvinia natans is a Euro-Asiatic continental species of southern and tem-
perate zones, occurring in particular at areas influenced by sub-oceanic cli-
mate (Meusel et al. 1965; Rothmaler et al. 1986). It Poland it was recorded
at about 200 localities mainly concentrated in the valleys of the Oder and Vistula
rivers (Zajac, Zajac 2001; Pro¢kow 2002). On the country scale this species
is considered to be threatened with extinction — category V (Zarzycki, Szelag
2006). At Lower Silesia (Kacki et al. 2003) and Opole Silesia (Pro¢kow 2002)
it is a vulnerable species — VU. In the Czech Republic (Prochazka 2001) and
in Germany (Korneck et al. 1996) this species is threatened with extinction
as well.

Salvinia natans occurs in calm, warm, screened from wind and rich in
nutrients bays of ponds, lakes and oxbow lakes, scarcer in slow running wa-
ters. It occurs mostly in communities of the Lemnetea R.Tx. 1955 class and
rarely of the Potametea R.Tx. et Prsg 1942 class (Dostal 1989; Oberdorfer
1994). It is a character species of the Spirodelo-Salvinietum natantis asso-
ciation (Oberdorfer 1994; Matuszkiewicz 2005).

In Lower and Opole Silesia it is observed in oxbow lakes and, less often, in
fishponds. Its occurrence was confirmed at most localities given by earlier
authors, except the localities recorded at the turn of the 19" and the 20™ cen-
turies. During geobotanical survey conducted in years 1995-2006 at fishponds
and oxbow lakes of Lower and Opole Silesia Salvinia natans was found
at 55 localities (Fig. 1). Among them 33 sites were in fishponds (Lower Silesia
— 17; Opole Silesia — 16), and 22 in oxbow lakes (Lower Silesia — 18; Opole
Silesia — 4). In the 1990s it occurred more often in Lower Silesia. Only on the
section of the Oder between Olawa and Wroctaw it was noticed in 29 locali-
ties (Aniot-Kwiatkowska et al. 1998). This species usually occurs within
Spirodelo-Salvinietum natantis and Stratiotetum aloidis phytocoenoses, and
is more rarely encountered in the remaining communities of the Lemnetea class
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Fig. 1. Localities of Salvinia natans in Lower and Opole Silesia; 1 — fishpond, 2 — oxbow lake

Ryc. 1. Stanowiska Salvinia natans na Slasku Dolnym i Opolskim; 1 — staw hodowlany,
2 — starorzecze

and in phytocoenoses of the Potametea and Phragmitetea R.Tx. et Prsg 1942
classes. Populations of this species are usually very rich, and they cover the
whole or the major part of the limnetic zone of water bodies. Less abundant
populations occupy only the littoral zone of rushes.

Periodic drying of ponds for winter that causes freezing of sporocarps,
and conservation and cleaning of ponds, when silt with sporocarps is removed,
are the major threats for this species. Other factors being a threat to locali-
ties of Salvinia natans are shallowing of oxbow lakes, eutrophication of water
bodies and keeping of the plant eating fish, the Grass Carp Ctenopharyngodon
idella in fishponds (Pro¢kow 2002; Spatek 2004).
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3. Occurrence in plant communities

Spirodelo-Salvinietum natantis Slavni¢ 1956

In the region of Lower and Opole Silesia, phytocoenoses of Spirodelo-
Salvinietum natantis develop both in fishponds and oxbow lakes. In fishponds
patches of this community were recorded at 23 localities [Lower Silesia: Radziadz
(Staw Potnocny Pond), Boraszyn, Drozdze¢cin, Gadkowice (Staw Prozna Robota
Pond), Grabek (Staw Mieczystaw Pond), Grabownica (Staw Bialy Most Pond),
Kotlarka (Staw Chetm Pond), Niezgoda (Staw Niezgoda I Pond), Nowy Zamek,
Ruda Zmigrodzka (Staw Krzysztof Pond), Zelezniki (Staw Antoni Pond), Wrzosy;
Opole Silesia: Baki, Bielice, Kobylno, Przygorzele, Dabrowa Namystowska,
Gora Mata, Krogolna, Lipno (Staw Loza Pond), Pokéj (Staw Fryderyk Pond,
Staw Zofia Pond), Staroscin, Szydlowiec Slqski]. The community is one of the
most common in oxbow lakes, and rarely occurs in oxbow lakes of other riv-
ers, i.e. in the Barycz (Bartodzieje, Swierczow) and the Mata Panew (Staniszcze
Mate) rivers. The community develops in sunny and quickly warming up shel-
tered places, screened from the wind by bushes or rushes, in water of the depth
from 0 to 200 cm, of pH 7.2-8.1, at silt or sand bottom. With the minimum
water level in water bodies, patches of Spirodelo-Salvinietum natantis still
remain at the surface of wet silt. This community is formed mainly by Salvinia
natans, Lemna minor and Spirodela polyrhiza (Tab. 1). In the majority of
patches this community consists of one layer, rarely of two layers with a small
proportion of Ceratophyllum demersum and Elodea canadensis. These patches
should be classified into the Spirodelo-Salvinietum natantis typicum sub-
association (Hilbig 1971; Passarge 1996). They consist of 3 to 8, on average
— 5 species. In total, in these phytocoenoses 19 plant species were observed.
Phytocoenoses formed in oxbow lakes had higher species diversity than those
developed in fishponds. With abundant occurrence of Salvinia natans, such
as in fishponds in Pokéj, Kotlarka, Grabek, Grabownica, Zelezniki and in ox-
bow lakes in Gliniany (Nature Reserve “Odrzyska”), Globice, Przyborowo, Stary
Otok, phytocoenoses of this community occupy the whole limnetic zone of water
bodies or their major part. With lower frequency of this species, patches of
this community are located most often in the littoral zone of rushes, where
they often form small mosaic complexes. This situation refers to larger water
bodies, mainly to fishponds, where wind and waves push pleuston communi-
ties to the coastal zone of rushes.

In Poland the majority of known localities of the community is situated in
the southern and central part of the country (e.g., Podbielkowski 1968;
Kepczynski, Fabiszak 1972, 1977; Tomaszewicz 1979; Ochyra 1985; Macicka,
Wilczynska 1993; Macicka-Pawlik, Wilczynska 1996; Spatek 2005, 2006). The
community develops usually in oxbow lakes, lakes, fishponds, channels and



Tab. 1. Spirodelo-Salvinietum natantis Slavni¢ 1956

Succesive number of releve 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 =20

(Nr kolejny zdjecia)

Date: year (Data: rok) 2003 2004 2004 2005 2005 2005 2005 2005 2005 2005 2005 2005 2006 2006 2006 2005 2006 2005 2006

month (Miesiac) 08 08 08 07 08 08 09 09 09 09 09 09 08 09 08 O7 09 O7 O7 O8

(Dzief) 02 21 29 17 17 26 20 20 22 22 26 28 0L 12 13 09 09 09 13 17
D

day . . .
Locality (Lokalizacja) NK P K J B G G Gb Z J S S O R & Pr & SO B s
Cover of herb layer (%)

(Pokycie warstwy zielnej) 100 80 75 60 60 75 100 70 5 90 95 65 8 100 9 100 100 95

20

Area of relevé (

(Powierzchnia) 50 100 50 100 50 100 100 50 50 100 100 50 50 50 50 50 100 50 50
3

Number of species in relevé
(Lczbagatunkowwzdic) 6 4 5 4 5 5 3 4 4 3 5 4 4 3 4 8 3 5 7

Ch. Spirodelo-Salvinietum natantis
Salvinia natans 3 5 4 3 3 4 5 4 3 5 5 4 3 5 4 3 3 3 3

Ch.Lemnetalia minorid emnetea minoris
Spirodela polyrhiza 3 . 1 2 2 + . . 1 1 + + 2 2 2 2 1 1 1 . \Y
Lemna minor + . 1 . . . 1 . .
Hydrocharis morsus-ranae* 1 . . . 1 . . . . . . . . .
Lemna trisulca . . . 1 . . . . . . . . . . . + . + 1 . Il
Utricularia vulgaris* . . + . 1 . . + o+ . ) . . . . . . . . . |
Stratiotes aloides* . . . . . . . . . . . . . . . 1 . 3 3 . |

Ch.Potametea

Ceratophyllum demersum 1 . . . + 1 . . . . 2 . 1 . . . . . 1 . |
Nuphar lutea . . . . . . . . . . . . . . . + . . + 3 I
Myriophyllum verticillatum . . . . . 1 . . . . 1 . . . . . . . . . |
Potamogeton natans . + . . . . . . . . . . . . . + . . . . I

Ch.Phragmitetea

Glyceria maxima . . . . . . + . . . . . . . . + . . . . |
Phragmites australis . . + . . . . + . . . . . . . . . . . . |
Typha latifolia + + . . . . . . . . . . . . . . . . . . |
Sporadic species (Sporadycznie): Ch. Potametea: Elodea canadensis 12(+); Nymphaea alba 13(1); Nymphaea alba var. minor 2(+); Polygonum amphibium
f. natans 9(1). B — Boraszyn, D — Drozdzg¢cin, G — Gadkowice, Gb — Grabownica, Gt — Globice, Gr — Grabek, J — Jgdrzychowice, Jo — Joachiméwka,
K — Kotlarka, NK — Nowe Kolnie, O — Nature Reserve (Rezerwat) Odrzyska, P — Pokoj, Pr — Przyboréw, RZ — Ruda Zmigrodzka; S — Staroscin,
SO — Stary Otok, SS — Szydtowiec Slaski, Z — Zelezniki; Ch. — character species (gatunki charakterystyczne).
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karst funnels. The water depth in places where it occurs is from more than
10 cm to more than 300 cm, with neutral or alkaline (pH 7-8.5) water reac-
tion (Tomaszewicz 1979).

Stratiotetum aloidis Nowinski 1930

Phytocoenoses of Stratiotetum aloidis with occurrence of Salvinia natans
in Lower and Opole Silesia develop commonly in oxbow lakes [Lower Silesia:
Boraszyn, Gtobice, Kobylniki, Przyborow, Orsk, Stup, Jelcz (Nature Reserve
Lacha Jelcz), Gliniany (Nature Reserve Odrzyska), Gloska, Kotowice, Jelcz
(projected Nature Reserve Matunin), Stary Otok; Opole Silesia: Nowe Kolnie,
Stobrawa] and scarcer in fishponds [Lower Silesia: Gadkowice (Staw Prozna
Robota Pond), Kotlarka (Staw Chetm Pond), Ruda Zmigrodzka (Staw Krzysztof
Pond), Zelezniki (Staw Antoni Pond); Opole Silesia: Dabrowa Namystowska,
Pokoéj (Staw Fryderyk Pond), Staroscin]. Patches of the community with the
presence of Salvinia natans develop in quickly warming up places, sheltered,
and screened from the wind, in water of the depth between 0-250 cm, of pH
6.6-8.1, on silt or sand bottom. It consists mainly of Stratiotes aloides,
Hydrocharis morsus-ranae and Salvinia natans and less abundantly
of Spirodela polyrhiza and Lemna minor (Tab. 2). In the majority of patches
this community consists of two layers, rarely of only one. Based on the col-
lected materials, and similarly as in other studies (e.g., Tomaszewicz 1979;
Macicka-Pawlik, Wilczynska 1996), within Stratiotetum aloidis association
three variants are distinguished: the typical variant with Stratiotes aloides and
Hydrocharis morsus-ranae (Tab. 2, relevés 1-8), the variant with Stratiotes
aloides (Tab. 2, relevés 9—15) and the variant with Hydrocharis morsus-ranae
(Tab. 2, relevés 16-20). The typical variant and the variant with Stratiotes
aloides develop only in oxbow lakes, while the variant with Hydrocharis morsus-
ranae occurs both in oxbow lakes and in fishponds. The variant with Stratiotes
aloides develops usually in shallow or temporary drying out oxbow lakes. In
these places, from 3 to 10, on average 6 species, were stated.

In total, in phytocoenoses of the community 19 plant species were encoun-
tered. Phytocoenoses formed in oxbow lakes had usually higher species di-
versity than communities developed in fishponds. With an abundant occurrence
of Stratiotes aloides and Hydrocharis morsus-ranae, phytocoenoses of this
community cover the whole limnetic zone of water bodies or its major part.
With lower frequency of these species, patches of this community are located
most often in the littoral zone of rushes, where they often form small areas of
mosaic complexes.

In Poland, this community is widespread within the whole country (e.g.,
Podbielkowski 1968; Tomaszewicz 1979; Dubiel 1973; Krzywanski 1974;
Macicka-Pawlik, Wilczynska 1996; Ratynska 2001; Matuszkiewicz 2005).



Tab. 2. Stratiotetum aloidis Nowinski 1930
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Phytocoenoses of Stratiotetum aloidis develop in places exposed to sun and
screened from waves in shallow eutrophic, less frequently in mesotrophic waters,
on organic substratum. These waters are usually oxbow lakes, lakes, fishponds,
channels and peat excavation pits. The depth of water in places where it oc-
curs does not exceed 1 m, and water reaction is neutral or alkaline. Stratiotetum
aloidis association usually is the last stage of aquatic vegetation and in fur-
ther succession it is replaced by rush communities of the Phragmitetea class
(Tomaszewicz 1979; Rodwell 2000; Matuszkiewicz 2005).

4. List of localities

— fishponds

Lower Silesia: Radziadz (Staw Pétnocny Pond), Ruda Milicka (Staw
Grabownica Pond, Stawy Jaskotcze Ponds, Staw Machnicki Gérny Pond),
Potasznia (Aniol-Kwiatkowska et al. 1995), Nowy Zamek (Dajdok, Prockow
2003), Boraszyn, Drozdzecin, Gadkowice (Staw Prozna Robota Pond), Grabek
(Staw Mieczystaw Pond), Grabownica (Staw Biaty Most Pond), Kotlarka (Staw
Chetm Pond), Niezgoda (Staw Niezgoda I Pond), Jedrzychowice, Joachimowka,
Nowy Zamek, Ruda Zmigrodzka (Staw Krzysztof Pond), Zelezniki (Staw Antoni
Pond), Wrzosy.

Opole Silesia: Niemodlin (Hammerteich), Brynica (Grobleteich — Fiek 1881;
Schube 1903), Lipno (Olschowteich — Schube 1903), Poliwoda (Schube 1903;
Pidrecki 1980), Krogdlna (Piorecki 1980; Prockéw 2002), Lipno (Staw Loza
Pond — Nowak et al. 2000; Prockéw 2002), Gora Matla, Staro$cin, Szydtowiec
Slqski (Pro¢kéw 2002), Baki, Bielice, Kobylno, Przygorzele (Prockéw 2002;
Spatek 2003, 2005), Kuznica Dabrowska (Olszanowska-Kunka 2004), Dabrowa
Namystowska, Pokdj (Staw Fryderyk Pond, Staw Zofia Pond).

— oxbow lakes

Lower Silesia: Lubiaz-Gliniany (Piorecki 1980; Macicka-Pawlik, Wilczynska
1995, 1996), Orsk (Piorecki 1980; Macicka-Pawlik, Wilczynska 1996), Betcz
Wielki, Brodno, Globice, Przyborow, Tarchalice (Macicka-Pawlik, Wilczynska
1996), Boraszyn (Predota 1983; Macicka-Pawlik, Wilczyniska 1996), Wroctaw-
Nowy Dom, Wroctaw (Dajdok, Prockéw 2003), Bartodzieje, Gotkowice, Jelcz
(Nature Reserve Lacha Jelcz), projected Nature Reserve Matunin (Kazun 2005a, b),
Kotowice, Pruszowice, Zabornia, Stary Otok, Swierczow.

Opole Silesia: Staniszcze Mate (Berdowski, Spatek 1997; Prockow 2002;
Spatek 2005), Nowe Kolnie, Stobrawa (Pro¢kow 2002; Olszanowska-Kunka
2004); Zawadno (Kozak et al. 2005).
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Salvinia natans (L.),All. w stawach hodowlanych
i starorzeczach na Slasku Dolnym i Opolskim
(Polska poludniowo-zachodnia)

Salvinia natans (L.) All. jest gatunkiem euroazjatyckim, kontynentalnym,
wystepujacym w strefie potudniowej i umiarkowane;j, szczegodlnie na obszarach
bedacych pod wptywem klimatu suboceanicznego. W Polsce notowana byta
na okoto 200 stanowiskach, skupionych przede wszystkim w dolinie Odry i Wisty.
Gatunek ten wystepuje w spokojnych, ostonigtych od wiatru, bogatych
w substancje pokarmowe, nagrzanych zatokach stawow, jezior i starorzeczy.
Rzadziej spotykany jest w wodach wolno ptynacych. Wystepuje przede wszystkim
w zbiorowiskach z klasy Lemnetea oraz rzadko klasy Potametea. Jest gatunkiem
charakterystycznym zespotu Spirodelo-Salvinietum natantis.

W trakcie badan geobotanicznych prowadzonych w latach 1995-2006 na
stawach hodowlanych i starorzeczach Slaska Dolnego i Opolskiego gatunek
ten zostat stwierdzony na 55 stanowiskach (ryc. 1), z czego 33 zlokalizowano
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w stawach hodowlanych (Dolny Slask — 17; Slask Opolski — 16), a 22
w starorzeczach (Dolny Slask — 18; Slask Opolski — 4). Potwierdzono jego
wystgpowanie na wigkszosci stanowisk podanych przez wczesniejszych badaczy,
za wyjatkiem czg¢sci stanowisk notowanych na przetomie XIX i XX w. Gatunek
ten wystepuje zazwyczaj w fitocenozach Spirodelo-Salvinietum natantis
(tab. 1) i Stratiotetum aloidis (tab. 2). Znacznie rzadziej spotykany jest w pozosta-
tych zbiorowiskach z klasy Lemnetea oraz fitocenozach z klas Potametea
i Phragmitetea. Jego populacje sa zazwyczaj bardzo liczne, zajmujace calg
strefg limnetyczna akwenow lub wigksza jej czgs¢. W przypadku mniej licznych
populacji spotykany jest w czgsci litoralnej strefy roslin szuwarowych.

Zagrozeniem dla tego gatunku jest okresowe spuszczanie stawOw na okres
zimowy, co powoduje przemarzanie sporokarpidow, oraz konserwacja stawdw
majaca na celu ich odmulenie, podczas ktorej usuwane sa sporokarpia. Innymi
czynnikami zagrazajacymi istnieniu stanowisk Sa/lvinia natans sa: wyptycanie
starorzeczy, nadmierna eutrofizacja zbiornikdw oraz hodowla w stawach ryby
roslinozernej — amura bialego Ctenopharyngodon idella.



