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Introduction

The investigation of the bryoflora of Austria has 
a long outstanding tradition and respectable 
species richness. It counts 1019 species in total, 
of which 259 and 760 are hepatics and mosses, 
respectively (Grims et al., 1999; Saukel & Köck-
inger, 1999). The Austrian bryoflora is among 
the richest in Europe due to its high ecosystems’ 
diversity. This is also true for the counties of 
Lower Austria and Vienna where the National 
Park Donau Auen is situated. 

Most of the historic data (Poetsch, 1856, 
1859; Juratzka, 1882; Höfer, 1887; Höhnel, 
1891; Heeg, 1892) from these two counties do 
not cover the area of the National Park. Most of 
these old data refer to spots in the north-eastern 
part of the park, sites which nowadays have 
been destructed or affected by city construc-
tion or by flood regulation of the river Danube. 
The main part of the National Park has never 
been investigated bryologically. Recent bryologi-
cal data derive mainly from studies which did 
not focus on bryophytes (Kuyper et al., 1978; 
Janauer & Pall, 1998). In consequence, they 
listed only few bryophyte species. 

Therefore, this study presents a first con-
tribution to the bryoflora of the National Park 

Donau-Auen. A thorough investigation of the 
area is still going on by H. Zechmeister.

MATERIAL AND Methods

Study area

The Donau-Auen National Park is located in 
north-eastern Austria, on the both sides of Dan-
ube river and it is a green area between the con-
urbations of Vienna (Austria, Province of Vienna 
and Lower Austria) and Bratislava (Slovakia) 
(Mattes, 1997). The Park area covers a narrow 
strip of lowland forests and meadows, 2-5 km 
wide and around 40 km long, in the altitude 
from 110 to 170 meters a.s.l. The Donau-Auen 
National Park was founded in 1996. The area 
of the park is 9,300 ha owned by Austrian Fed-
eral Forests (Directorate of Inland Waterways). 
About 60% of this area is forests, approx. 25% 
is covered by water. The river Danube forms part 
of the National Park over a range of 36 km. In 
some parts its waters flood the riverine land and 
thereby cause the natural rhythm of changes 
on the riparian wetland. These ecosystems 
are very dynamic. The variation of water levels 
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show the extreme range of conditions to which 
riparian wetlands are subjected. These varying 
conditions lead to a diversity of micro-habitats. 
Major habitats are the River Danube, canals 
and former tributaries of the Danube, pools 
and sloughs, gravel banks on islands and river-
banks, forests, heaths and meadows. Obviously, 
this great range of habitats is the basis for an 
outstanding diversity of species. There are more 
than 700 species of vascular plants, more than 
30 mammal and 100 breeding bird species, 8 
reptilian and 13 amphibian species, more than 
50 different species of fish and an abundance of 
terrestrial and aquatic invertebrates (National-
Park Donauauen GmbH, 2008).

The Danube Floodplains National Park pro-
tects one of the largest natural riparian wetland 
in Central Europe, which is still to a high degree 
natural and also offers home and refuge to many 
endangered plants and animals. Further along 
the Danube river there are protected areas also 
in Hungary (Szigetköz) and Slovakia (Csallóköz 
= Žitny ostrov). 

Methods

During the period between March and July 
2007, a representative collection of bryophytes 
was collected by the first author. The transect 
method was used to cover as many different 
types of habitats as possible in the region of 
Danube Floodplains National Park. The samples 
were taken from different substrates such as 
calcareous or non-calcareous soil, tree barks, 
decaying wood, exposed and shaded rocks and 
flooded substrates. 

The bryophyte specimens were identified at 
the Faculty of Life Sciences, Vienna University 
and Faculty of Biology, University of Belgrade 
and deposited in the WU, BEOU and the first 
authors’ private herbaria. 

Nomenclature for mosses follows Hill et al. 
(2006) and Sabovljević et al. (2008) and for liv-
erworts Sabovljević & Natcheva (2006).

The investigated sites are shown in Fig. 1

Results

A total number of 69 taxa were found, 63 mosses 
and 6 liverworts. Bryum archangelicum, Syn-
trichia calcicola and Kindbergia praelonga were 
found for the first time outside their main area 
of distribution which is the Alpine area.

Eight species are listed in the Red Data List 
of bryophytes of Austria (Grims and Köckinger, 
1999; numbers in brackets represent localities 
on Fig.1): Bryum algovicum (5), Bryum arch-
angelicum (3), Didymodon acutus (1), Didymodon 
vinealis (1), Drepanocladus aduncus (4,5), Fis-
sidens adianthoides (2), Syntrichia calcicola (5) 
and Syntrichia latifolia (5).

List of bryophytes of Donau-Auen National 
Park

Mosses (Bryopsida). Numbers in brackets 
point to localities (Fig. 1).

Abietinella abietina (Hedw.) M.Fleisch. – on soil 
in dry grasslands (1, 8)

 Amblystegium serpens (Hedw.) Schimp. – decay-
ing wood or tree bark in flooded forest (2, 
3, 4, 5)

Amblystegium varium (Hedw.) Mönk. – on tree 
bark, flooded forest (2, 5, 8)

Anomodon attenuatus (Hedw.) Huebener – on  
tree bark, flooded forest  (4, 5)

Anomodon viticulosus (Hedw.) Hook. & Tayl. – on 
the bark of Quercus  (2, 4)

Barbula unguiculata Hedw. – on soil (1), on soil, 
forest edge (3) 

Brachytheciastrum velutinum (Hedw.) Ignatov & 
Huttunen – on stump and sandy soil, flooded 
forest (4, 7)

Brachythecium erythrorrhizon Schimp. – on 
stump, forest (4)

Brachythecium glareosum (Bruch ex Spruce) 
Schimp. – on stump, forest (5)

Brachythecium salebrosum (Hoffm. ex F.Weber 
& D.Mohr) Schimp. – on soil and decaying 
wood (2, 4)

Brachythecium rutabulum (Hedw.) Schimp. – on 
decaying wood, forest (2, 4)

Bryum algovicum Sendtn. ex Müll.Hal – on soil, 
meadow (5)

Bryum archangelicum Bruch. & Schimp. – on 
rock, Danube channel bank (3)

Bryum argenteum Hedw. – on soil, open area 
(3)

Bryum capillare Hedw. – on the stump, forest 
edge, on soil (1)

Bryum dichotomum Hedw. – on flooded rock, 
Danube channel bank (3)

Bryum moravicum Podp. – on wet soil, Danube 
channel bank (2)

Calliergonella cuspidata (Hedw.) Loeske – on 
wet soil, forest (5)
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Ceratodon purpureus (Hedw.) Brid. – on decaying 
wood, forest edge (5)

Cinclidotus fontinaloides (Hedw.) P.Beav. – on 
flooded rocks, Danube channel bank (8)

Cinclidotus riparius (Host ex Brid.) Arn. – on 
flooded rocks, Danube river bank (2, 5)

Dicranum tauricum Sapjegin – on decaying wood, 
forest edge (6)

Didymodon acutus (Brid.) K.Saito – on soil, in 
grassland (1)

Didymodon vinealis (Brid.) R.H.Zander –- on soil, 
in grassland (1)

Drepanocladus aduncus (Hedw.) Warnst. – on 
flooded wood and rocks, Danube channels 
(4, 5)

Encalypta streptocarpa Hedw. – on sandy soil, 
Danube river bank (7)

Eurhynchiastrum pulchellum (Hedw.) Ignatov & 
Huttunen – on soil, forest road (2)

Fissidens adianthoides Hedw. – on flooded for-
est soil (2)

Fissidens taxifolius Hedw. – on flooded forest 
soil (4)

Fontinalis antipyretica Hedw. – on submerged 
rocks, Danube channel (5)

Funaria hygrometrica Hedw. – on wet soil, Dan-
ube channel bank (2, 4)

Grimmia orbicularis Bruch ex Wilson – on con-
crete, in dyke system (2)

Homalia trichomanoides (Hedw.) Brid. – on the 
bark of Acer, flooded forest (2, 4)

Homalothecium philippeanum (Spruce) Schimp. 
– on soil, meadow (2, 4, 5)

Homalothecium sericeum (Hedw.) Schimp. – on 
soil, meadow (2, 4)

Hylocomium splendens (Hedw.) Schimp. – on soil, 
forest edge (1)

Hypnum cupressiforme Hedw. – on the bark of 
Quercus, forest (2, 4)  

Hypnum cupressiforme Hedw. var. cupressiforme 
– on decaying wood, forest (2)

Fig. 1. Map of Donau-Auen National Park and its location in Austria. The following sites were 
investigated: 1. Lobau, 2. Orth an der Donau, 3. Haslau an der Donau, 4. Mannsdorf, 5.  Stopfen-
reuth, 6. Eckartsau, 7. Hainburg,  and 8. Schönau. 
Abbreviations: AT – Austria, BA – Bosnia-Herzegovina, BE – Belgium, CH – Switzerland, CZ – Czech 
Republic, DE – Germany, FR – France, HR – Croatia, HU – Hungary, IT – Italy, NL – the Nether-
lands, PL – Poland, RS – Serbia, SI – Slovenia, SK – Slovakia.
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Hypnum cupressiforme var. filiforme Brid. – on 
tree bark, forest (2)

Hypnum cupressiforme var. resupinatum (Tayl.) 
Schimp. – on the bark of Quercus, forest 
(2)

Kindbergia praelonga (Hew.) Ochyra – on a 
stump (2)

Leptodictyum riparium (Hedw.) Warnst. – decay-
ing branches on river banks (6)

Leskea polycarpa Hedw. – on the bark of Populus, 
flooded forest (3)

Mnium marginatum (Dicks.) P.Beauv. – on soil, 
meadow (3)

Orthotrichum anomalum Hedw. – on rock, open 
area (3)

Orthotrichum diaphanum Schrad ex Brid. – on 
tree bark, forest edge (3)

Orthotrichum sp. Hedw. – decaying wood, open 
area (5)

Plagiomnium cuspidatum (Hedw.) T.J.Kop. – on 
wet soil, forest edge (4)

Plagiomnium undulatum (Hedw.) T.J.Kop. – on 
wet soil, forest edge (5)

Physcomitrium pyriforme (Hedw.) Bruch & 
Schimp. – on wet soil, Danube channel 
bank (2, 4)

Polytrichastrum formosum (Hedw.) G.L.Sm. – on 
soil under Fagus (3)

Pseudoscleropodium purum (Hedw.) M.Fleisch. 
– on soil, meadow (1, 2, 4, 7)

Racomitrium canescens (Hedw.) Brid. – on soil, 
dry grassland (1)

Rhytidiadelphus triquetrus (Hedw.) Warnst. – on 
soil, forest edge (1)

Rhytidium rugosum (Hedw.) Kindb. – on soil, 
forest edge (1)

Syntrichia calcicola J.J.Amann – on soil, dry 
grassland (5)

Syntrichia latifolia (Bruch ex Hartm.) Huebener 
– on decaying wood, forest edge (5)

Syntrichia ruralis (Hedw.) F.Weber & D.Mohr var. 
ruralis – on soil, dry grassland (1)

Syntrichia ruralis var. ruraliformis (Besch.) 
Delogne – on roof (2)

Thuidium delicatulum (Hedw.) Schimp. – on soil, 
dry grassland (1)

Tortella tortuosa (Hedw.) Limpr. – on calcare-
ous soil, dry grassland (1)

Tortula muralis Hedw. – on rocks, open area 
(3, 5)

Trichostomum crispulum Bruch – on flooded 
rocks, Danube chanel bank (3)

Liverworts (Hepaticae)

Conocephalum conicum (L.) Dumort. – on wet soil, 
Danube channel bank (3, 5)

Lophocolea heterophylla (Schrad.) Dumort. – on 
moss, wet soil, forest (3)

Pellia epiphylla (L.) Corda – on wet soil, Danube 
channel bank (5)

Porella platyphylla (L.) Pfeif. – on stump and 
tree bark, forest (2, 4)

Radula complanata (L.) Dumort. – on stump and 
tree bark, forest edge (1)

Radula lindenbergiana Gottsche ex C. Hartm. 
– on stump, forest edge (1)

Discussion and conclusion

Bryophte vegetation is known to react rapidly 
to varying environmental conditions. So, bryo-
phytes are often used as good indicators. Many 
authors highlight the importance of bryophyte 
vegetation use in water pollution and water 
quality estimation or riparian ecosystem dis-
turbance (Empain, 1973, 1978; Frahm, 1974; 
Peñuelas & Sabater, 1987; Vrhovšek et al., 1984, 
1985; Mouvet et al., 1986; Elisa et al., 1992; 
Papp & Rajczy, 1995, 1998a, 2009; Vander-
poorten, 1999; Vanderpoorten & Klein 1999; 
Vanderpoorten et al., 1999; Nimis et al., 2002; 
Samecka-Cymerman et al. 2002). Besides, it is 
documented that the flow regulation strongly 
affects bryophyte components of riparian river 
side ecosystems (Englund et al. 1997) so stud-
ies of river sides bryofloras form important base 
for further  monitoring (Philippi, 1961, 1968; 
Vitt et al., 1986; Glime and Vitt, 1987; Muotka 
& Virtanen, 1995; Papp and Rajczy, 1998b; 
Dragićević et al. 2008).

Papp & Rajczy (2009) reported that there are 
extensive changes in aquatic-riparian vegetation 
in Hungarian Danube branch system protection 
area named Szigetköz, but such studies are still 
missing in neighboring Austrian (Donau-Auen) 
and Slovakian (Žitny ostrov) riparian parts.

This bryophyte flora report is the first such 
contribution for Donau-Auen in Austria, but 
further investigation is urgently needed. 
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