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Summary. A new locality ofUlva intestinaliswas found near Kplewo in the River Samica
Steszewska located in the Wielkopolski National Paglgion (Wielkopolska). On the basis of
Carlson's index ranges, waters of the Samigaz8tvska river were qualified as eutrophic. In the
river single thalluses dfl. intestinaliswhich appeared by its banks were observed. Theepoe

of this Ulva species thalluses in the Samiegs&iwska river confirmed the results of trophy exam-
inations of this riverU. intestinalisis a species attached to eutrophic waters — taiti, slightly
salty and inland. This next found site of this Usgecies is the 35th site on the inland area of Po-
land and the third in the Wielkopolska region. gkther 59 localities of Ulva genera representat-
ives, includingU. intestinalisand 4 other species)( compressaU. flexuosa U. paradoxa U.
prolifera) and one subspecied.(flexuosasubsppilifera), were noted in limnic waters of Poland.
The new locality ofU. intestinalisin freshwaters of Wielkopolska contributes new asdential
information about the distribution of this origifyaimarine species on the inland area of Poland.
The authors indicated the lack of studies in tfepsmf the mass thalluses influence from the Ulva
genera on inland ecosystems and on water orgamigrabiting them.

Key words: Ulva intestinalis(Enteromorpha intestinaljs Chlorophyta, macroalgae mats, salinity,
Wielkopolska region

INTRODUCTION

Ulva intestinalis(L.), syn. Enteromorpha intestinaligL.) Ness, is a macro
green alga species, frequently found in the coasink of seas and oceans.
As a cosmopolitan species, it is settling a majooit habitats connected with
salty and slightly salty waters [Lee 1999, Kirchhafid Pflugmacher 2002, Ro-
manoet al 2003]. It is found also in sweetened out habitatsnected with estu-
ary waters [Zedler 1980, 1982, Pregall 1983, Ptegad Rudy 1985, Kwak and
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Zedler 1997, Béackt al 2000, Kamer and Fong 2000, McAvoy and Klug 2005].
Sites ofU. intestinalisin Europe are concentrated in north-western partee
Baltic Sea. It is the most common species of thealith the tidal zone between
Finland, Sweden and Denmark coasts [Bonsduréfl. 1997, Backet al 2000]. In
the Polish part of the Baltic Sdd, intestinaliswas found in the littoral zone of wa-
ter bodies in the surroundings of about 25 townsoregy others Wihadystawowo
[Biernacka 1968, Riski and Jéwiak 2004],Swinoujs’cie, Kolobrzeg, teba, Mielno
or Ustronie [Pliski and Jawiak 2004]. The largest number of sites of this mmac
green alga species were observed in thexskdBay [Korna and Medwecka-Kor-
na 1949, Biernacka 1961, Réki et al 1982, Pliski and Florczyk 1984, Rki
1988, Harooret al. 1999] and in the Pucka Bay [Fronczak anddR1i1982, Pliski

et al 1982, Harooret al. 1999, Pliski and Jawiak 2004]. The participation dfl.
intestinalisthalluses is the biggest with respect to othealdiyecies being found in
the Baltic Sea. At the Polish part of the Balti@®®ast it is the most often re-
gistered species [Rbki et al 1982, Piiski and Jéwiak 2004].

U. intestinalisis a typical euryhalin species [Yourgal 1987, Edwardst al
1988,]. Therefore, its tolerance to salting wafianas 1957] and the ability to
adapt rapidly to changeable conditions of the emvitent [Kadtubowska 1975]
has a significant influence on the distributiontlos green alga in the basin of
the Baltic SeaU. intestinalisis able to persist and to develop in strongly
sweetened waters as well as fresh waters [Ree®Rasskll 1979, Pringle 1986,
Kamer and Fong 2000]. This potential enablgédintestinalis settling many
freshwater ecosystems in Europe, also such thdbeaeed far into the continent
[Kirchhoff and Pflugmacher 2002].

There is a lack of analyses concerning the taxooataissification of rep-
resentatives of macroalgae from the Ulva and Enterpha genera in freshwa-
ters, which often leads to their being excludednfrconsideration of the struc-
ture of phycoflora species richness of an invetgigiavater body. Until recently,
for the Wielkopolska area, two sites Ofva intestinalisoccurrence were de-
scribed [Messyasz — in press]. Different oral répof Ulva thalluses appearing
in waters of Wielkopolska are required for collagtiand determining research
material in order to confirm the species affiliatiof particular individuals. The
aim of this study was to describe the distributadrall knownU. intestinalis
sites in the area of Poland, taking into considemathe new Wielkopolska site
at the Samica $¢zewska river.

STUDY AREA, MATERIALS AND METHODS

The research area was located near the villagmléwo (south-west
Wielkopolska region) in the SamicacStewska river. The studied river is situ-
ated in the Wielkopolski National Park area andstitutes one of left-side
Warta river tributaries.
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Samples of thalluses were taken into plastic coataiand next were con-
served using 4% concentrated formalin. The spedegification was made on
the basis of microscope slide observations perfdrfoe different parts of thal-
luses. This macroalga thalluses were examined avitght microscope at x 20
and x 40 magnifications, paying special attentimnhe shape, size and setting
of cells in the thallus as well as the number oépoids in the cell.

The water samples for chlorophyllanalyses were taken at the river centre
with current from the surface zone. The trophicduiion was calculated using the
TSlsp and TS¢nwa Carlson Index [Carlson 1977]. Physicochemical patens
(temperature, pH, dissolved oxygen) were determimdlde field with the ELMET-
RON CX-401 Meter. Also, visibility was determinediwthe use of the Secchi discs.

116’E [20°E 124E

Fig. 1. Distribution of marine and freshwater sitdéshe green alghl. intestinalisin Poland on the

map, with the use of the ATPOL gri®:— known in the literature as sites in the littarahe of the

Baltic Sea, ® — known in the literature as inland sit&¥,— a new site in the Wielkopolska region,
— a few sites within one ATPOL square
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Information aboutU. intestinalisdistribution in Poland was based on all
available limnological data. The marine and freshwsites of this green alga were
marked on the map of Poland using the ATPOL gimafZzand Zajc 2001]. The
territory of Poland according to the above divisie covered by 3646 squares
with lengths of side 10 x 10 km (Fig. 1).

RESULTS AND DISCUSSION

The first inland site obllva intestinalisin Poland was found in 1849 [Goppert
and Cohn 1850] in the Lower Silesia province nder towns Mgkinia and
Duszniki Zdrd¢j. From 1850 till 2007, altogether §fes ofU. intestinalislocated in
inland ecosystems of Poland were found. The follgwiumbers of sites in particu-
lar provinces were recorded: Kuyavian-Pomeranid® fKoztowski 1890, Torka
1910, Raciborski 1910, Rouppert 1913, Liebetan® 182mystowski 1927, Wyso-
cka 1952, Wilka-Michalska 1963], West Pomeranian — 9 [Piotrowsb@l1] Kow-
alski 1975], Mazovian — 4 [Wysocka 1952, Podbielkkin969], Lower Silesia
— 2 [GOppert and Cohn 1850], Pomerania — 2 [PreiiséB83, Pliski 1973a, b],
Warmian-Mazurian — 2 [Nitardy 1904, Endkdral 2006], the Wielkopolska region
— 2 [Messyasz — in pressublin — 1 [Marczek 1954], Silesia — 1 [Kowalski 78
basing on information from Jagielski and Zabaw&&4], £ 6dz — 1 [Pliaski 1971].
Ulva intestinalisin the majority of freshwater and slightly salgpes of inland eco-
systems were taken down. It was observed in systéneatural origin (lakes, rivers,
saltingses, brines, mineral springs), semi-nafwalercourses and drainage ditches)
as well as anthropogenic ones (fish ponds, clay pdols) (Fig. 1). Altogether, this
macroalga species was found in 8 Polish lakes, &l streams and 5 rivers. Isol-
ated sites were concerned ponds, pit holes, nasigaanals of brines or clay
pits [Messyasz and Rybak — in press].

During phycological examinations led on the Wielilsi National Park
area in 1997 single thalluses@f intestinalisin the small watercourse were ob-
served. A new site of this species was locatedhénriver Samica §szewska
(52°1728,1 N; 16°4103,8 N), flowing through the Wielkopolski National Park
(Wielkopolska).

On the basis of water research findings collectethfthe site withU. in-
testinalisit was noted that the Samica&tewska river was characterised by eu-
trophic waters. Carlson's index value of the Sed@u designed to the visibility
was reached 73, while calculated on the basislof@bhyll a concentration was
lower at 44. Concentration of chlorophyllat the site witHJ. intestinalisthal-
luses amounted to 3.8%1™". During summer, pH value in the surface water
ranged between 6.66 and 7.34. Moreover, the degjrdee river waters satura-
tion with oxygen was high and constituted 61.5%e T@mperature of water was
on the level of 12.6°C. Thalluses ©f intestinalisreached maximally the length
of 25 cm and the breadth of 2.4 cm. The dying spens were shorter than ma-
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ture forms but they were marked by a greater bheadhounting to 4 cm the at
the most. Branching of thalluses was noted verglyaExamined material from
the Samica $6zewska river in 83% contained alga thalluses withoanches.

Thalluses ofU. intestinalisin the Samica $$zewska appeared singly by
the river bank and they did not create thick medsly floating on the water sur-
face (macroalgae coatings), characteristic forisgecom Ulva genera. The ob-
served new site di. intestinalisin freshwaters is the third in the Wielkopolska
region and the 35th site located on the inland afeBoland. Two remaining
sites ofU. intestinalisin the Wielkopolska region were in Lake Laskowigck
(near Gotacz) and in the Nielba river (surroundings oh§¥owiec). Thalluses
of this species were found in above sites from MayJuly in 1993—-2006
[Messyasz — in press]. However, on those sitetudhed of this green alga on the
water surface formed thick mats exceeding the seréaea of 20 fespecially
in Lake Laskownickie. In the case of the Nielbarjwthe surface area of mats of
the macroalga was smaller (average of? em account of the small width of
this river. Ulva intestinalis,both in the river and in the lake sites, achieaed
similar length of the thallus and rarely exceedwetidize of 20 cm. In both aquat-
ic ecosystems also rare appearance of thallus feanor their complete lack
were a common feature of found Ulva thalluses.nk@atous algae, among oth-
ers: Cladophora ssp. and Oedogonium ssp., accoetpérns macro green alga
mats.

U. intestinalisdevelopment in waters of the Samices@&¢wska is a confirma-
tion of eutrophic state of this river, because #ipiscies very often appears in waters
with increased trophy state where it finds favolgaonditions for its development
[Fletcher 1996, Graét al 2001]. The appearance of thallusedJofintestinalisin
the Samica S$szewska river can result also from poor water ¢yiali this river.
The studied site is located neaesgew, where large amounts of urban and in-
dustrial sewage are supplied to the Samigaz8tvska river. Similarly as in the
Nielbie river, numerous appearancelafintestinalisat the site in the Samica
Steszewska was accompanied by mass development ofefiieous algae from
Oedogonium genera.

Monitoring of the appearance of species from thealdenera is very es-
sential in inland waters of Poland. The important¢he control of Ulva thal-
luses distribution results above all from the bibdator function performed by
these species for polluted waters [Hernaretea. 1997, Reed and Moffat 2003,
Skwarzecet al. 2003,Zbikowski et al 2005, Messyasz and Rybak 2008] as well
as from potential disturbances which the develogroéthalluses may cause in
water ecosystems [Sfriset al 1987, Valielaet al 1992]. Large-scale appear-
ance of thalluses dfl. intestinalisin the littoral zone in the form of thick mats
caused local disorders of habitat conditions [SécHlet al 1990, Sfriscet al
1992, Makineret al 1994, Narkko and Bonsdorff 1996, Bonsdorff 19ats
of macroalgae often cause redevelopment of speoposition in zoobenthic
community and of fish living under mats, among athereating anaerobic con-
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ditions, limiting the nutrients availability andareased production of hydrogen
sulphide from decaying thalluses [Raffaellial 1991, Sfriseet al. 1992, Ahern
et al 1995, Roman@t al 2003]. So it is possible that these originallyrima
green algae, appearing on a large scale in inlaatéres of Poland can limit the
development of freshwater zoobenthos and, in caresexg, also that of their
predators.

We receive numerous information that thallusespaficges from the Ulva
genera have often been met in a few lakes in theevlirea of Wielkopolska
[dr Piotrowicz and dr gbka — unpublished information]. However, we suppose
that largely observed parts of these concentratieer® thalluses ob. intest-
inalis — one of the most common Ulva species which ech#d to average- and
highly polluted limnic waters.

CONCLUSIONS

— Ulva intestinalis(Enteromorpha intestinal)sis the most common Ulva
species in Poland.

— In Poland 35 inland sites df). intestinaliswere found in limnic waters
since the year 1849.

— The sites oblva intestinalisare grouped in the north-western area in sur-
roundings of the Oder mouth and in central Poland.

— Few and dispersed sites Wf intestinaliswere found in the south of the
country.

— Migration of this marine species into inland watef the country took
place mainly with river ways (river Vistula and eiv Oder) and probably
through different unknown vectors.

— In the Wielkopolska region 3 sites Of intestinalisappearance were de-
scribed. Numerous notifications of Ulva thallusesy@lopment in water ecosys-
tems of Wielkopolska require further and precisamixations for the purpose
of taxonomic species identification.
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WYSTEPOWANIE MAKROZIELENICY Ulva intestinalis(L.) W EKOSYSTEMACH
St ODKOWODNYCH POLSKI: NOWE STANOWISKO W WIELKOPLSCE

Streszczenie Nowe stanowiskdJ. intestinaliszostato odnalezione niedalekoaifewa w rzece
Samica Siszewska, zlokalizowanej na terenie Wielkopolski®gwku Narodowego (Wielkopol-
ska). Na podstawie zakresow indeksu Carlsona zdiealiano wody Samicy $tzewskiej do
eutroficznych. W rzece odnaleziono pojedyncze plddhintestinalis,ktére wys¢powaty przy jej
brzegach. Obecié plech tamy kiszkowatej w Samicy §tzewskiej potwierdza uzyskane wyniki
bada nad trofyy tej rzeki.U. intestinalisjest bowiem gatunkiem przyw#anym do wod eutroficz-
nych zar6éwno stonych, stonawych jak i stodkich. &pk odnalezione stanowiskaray kiszko-
watej jest 35. na terenéeddlagdowym Polski oraz trzecim w Wielkopolsce. Wrak zintestinalis
w wodach limnicznych Polski zanotowanggznie 59 stanowisk 4 innych gatunkéW. (compres-
sa, U. flexuosaU. paradoxa, U prolifera) i jednego podgatunki( flexuosasubsp pilifera) z ro-
dzaju Ulva. Nowe stanowisKd. intestinalisw wodach stodkich Wielkopolski wnosi kolejne istot
ne informacje o rozmieszczeniu tego pierwotnie &iego gatunku na terenigddladowym.
Wskazano na brak studiéw w zakresie wplywu masovpagawu plech z rodzaju Ulva na ekosys-
temy limniczne i zamieszkage je organizmy wodne.

Stowa kluczowe:Ulva intestinalis(Enteromorpha intestinal)s Chlorophyta, maty makroglonéw,
zasolenie, Wielkopolska



