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Utricularia bremii (Lentibulariaceae)
rediscovered in Slovakia
Daniel Dítě, Richard Hrivnák & Pavol Eliáš

jun.

Abstract. Utricularia bremii Heer, considered extinct in Slovakia for about 60 years, has been rediscovered in shallow fen pools
at Hanšpilje (Plavecký Peter village, SW Slovakia) in 2006. The water of the fen pools is of moderate conductivity (272 µS cm–1)
and pH 7.0. As a result of peat extraction in the past, the site is covered by depauperated vegetation with fen species characteristic
of the alliance Caricion davallianae and wetland species characteristic of the class Phragmito-Magno-Caricetea. Stands with
U. bremii were classified as the association Campylio stellati-Caricetum lasiocarpae (class Scheuchzerio-Caricetea fuscae).
Brief information on the vegetation history of the Hanšpilje site, its ecology, and the vegetation preferences of U. bremii are
presented in the European context. Based on our results, we propose to change the status of U. bremii on the Slovak red list
from ‘extinct’ to ‘critically endangered’.
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Introduction
Within the family Lentibulariaceae, distributed
throughout the world, Utricularia L. is one of the
largest genera among carnivorous plants, including
at least 214 species (Taylor 1989). Utricularia
bremii Heer is recorded from Central and Western
Europe in Belgium, Denmark, France, Switzerland, Germany, Italy, Czech Republic, Slovakia,
Hungary and Ukraine (Taylor 1989; Rahman et al.
2001). Data from Poland, Serbia and Montenegro
(Żukowski 1974; Blaženić & Blaženić 1996, 1999;
Kosiba 2004) have not been verified.
Utricularia bremii is given in the ‘data deficient’ (DD) category in the global IUCN Red
List of Threatened Plants (Lansdown 2011) but
undoubtedly it is rare and endangered over its
whole area (Casper 1974; Schnittler & Günther
1999). The rarity and vulnerability of this species is reflected in its status on national red lists
of European countries: as endangered (EN) in
Switzerland (Moser et al. 2002) and as critically
endangered (CR) in Germany (Ludwig & Schnittler 1996), Austria (Niklfeld & Schratt-Ehrendorfer

1996; Fischer et al. 2008), Hungary (Király 2007)
and the Czech Republic (Grulich 2012). It is also
in the Red Book of Ukraine (Shelyag-Sosonko
1996). In the last edition of the ‘Red list of ferns
and flowering plants of Slovakia’ (Feráková et al.
2001) it is classified as probably extinct (EX?). Its
rarity and problems with reliable determination
of the species are the main reasons why many
dubious and incorrect data have been published;
for example, Casper (1974) published a number of
misidentifications of U. bremii. Similar problems
with its determination are known from Slovakia.
It was reported from the Záhorská nížina lowland
(western Slovakia) several times, probably based
on incorrect data published by Degen et al. (1923).
There is only one reliably confirmed historical
site of U. bremii in Slovakia: Senica, Pustý mlyn
(Šípošová & Oťaheľová 1997). Utricularia bremii
has not been found anywhere in Slovakia since
1948 (cf. Vydrová et al. 2009).
The preferred habitats of U. bremii usually
cover shallow pools of minerotrophic mires, but it
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can also occupy secondary habitats such as shallow
pits after peat extraction (e.g., Pietsch 1965; Vydrová et al. 2009), shallow sandpits with very soft
water (Třeboň region, S Bohemia, Czech Republic;
Adamec 2012 in verb.), and floating vegetation
among populations of Phragmites australis in
oxbow pools (Lansdown 2011). Similarly to the
majority of the species of the genus Utricularia,
U. bremii requires a relatively stable water level
(Šumberová et al. 2011).
In this paper we report the rediscovery of
U. bremii in Slovakia and provide data on the
vegetation and ecological characteristics of this
new locality.
Materials

and methods

Phytosociological relevés were sampled in June 2012
according to Braun-Blanquet’s method (Barkman et al.
1964).
Water pH and electrical conductivity were measured
directly at the site in ambient water using a CyperScan
PC 300 device. The conductivity values were recalibrated to 20°C temperature and hydrogen-ion-based conductivity was subtracted (Sjörs 1950). Flowering plant
nomenclature follows Marhold and Hindák (1998), except for U. bremii, which follows Taylor (1989). Names
of syntaxa follow Šumberová (2011) and Šumberová
et al. (2011). For syntaxa not cited in those publications
the author and year of description are given with the
first reference. Herbarium abbreviations follow Vozárová
and Sutorý (2001).
For revaluation of the red-list category and criteria
of the species, the last version of IUCN Guidelines for
Using the IUCN Red List Categories and Criteria were
used (Anonymous 2010).

Results

and discussion

Utricularia bremii was found in southwestern Slovakia in the Borská nížina lowland at Hanšpilje
near Plavecký Peter village (48°33'14.85"N,
17°7'56.46"E, alt. 193 m a.s.l.) in 2006 and 2007
and was incorrectly determined as U. minor (leg.
Dítě 2007, NI; Dítě 2007). Several years later,
in 2011, the species was correctly determined by
Vít Grulich (Brno, Czech Republic) and Lubomír
Adamec (Třeboň, Czech Republic). It occurred in

the central part of a fen in several shallow pools
with a relatively stable water level during the
whole vegetation season. At the site, individuals
of the species U. bremii covered a total area of
ca 30 × 20 m. The plants occupied isolated pools
within populations of Phragmites australis and
Carex acuta.
The U. bremii population at the site was very
large in 2006. This amphibious species covered the
water surface in a thick layer and created almost
continuous cover. Also in 2007 we observed abundant flowering at several sites. During 2008–2012
we noted a decline in its abundance.
A single measurement of water parameters
gave 272 µS cm–1 conductivity and pH 7.0. The
vegetation with the occurrence of U. bremii was
documented by two phytosociological relevés:
Relevé 1, 15 June 2012. Relevé area 2 m2, cover
of E1 60%, E0 10%, open water 100%, sampled by
D. Dítě.
E1: Utricularia bremii 3; Phragmites australis 2a;
Carex acuta 1; Juncus articulatus 1; Triglochin palustre
1; Carex viridula +; Eleocharis quinqueflora +; Liparis
loeselii r.
E0: Campylium stellatum 2a; Calliergonella cuspidata 1; Drepanocladus aduncus 1.

The relevé documents the vegetation of fen
pools with the occurrence of U. bremii; it falls
within the variability of the alliance ScorpidioUtricularion minoris Pietsch 1964.
Relevé 2, 15 June 2012. Relevé area 16 m2, cover
of E1 50%, E0 70%, open water 60%, sampled by
D. Dítě.
E1: Carex acuta 3; Phragmites australis 2b; Utricularia bremii 2a; Carex viridula 1; Juncus articulatus
1; Triglochin palustre 1; Alnus glutinosa +; Eleocharis
quinqueflora +; Eupatorium cannabinum +; Galium
palustre +; Liparis loeselii +; Lycopus europaeus +;
Lythrum salicaria +; Mentha aquatica +.
E0: Drepanocladus aduncus 3; Calliergonella cuspidata 2b; Campylium stellatum 2a; Bryum pseudotriquetrum 1.

The second relevé represents a successional
stage of secondary vegetation developed in a fen
that was damaged by peat extraction in the 1970s.
The species composition of the vegetation includes
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Fig. 1. Herbarium specimen of Utricularia bremii Heer collected at the Hanšpilje site in 2007 (specimen stored in NI).

fen species characteristic for the alliance Caricion
davallianae Klika 1934 (e.g., Eleocharis quinqueflora, Triglochin palustre, Campylium stellatum) and wetland species typical for the class
Phragmito-Magno-Caricetea (e.g., Carex acuta,
Phragmites australis, Lycopus europaeus). Such
vegetation with the occurrence of U. bremii can
be classified as an atypical stage of the association
Campylio stellati-Caricetum lasiocarpae (class
Scheuchzerio-Caricetea fuscae).
The large fens covered more than 200 ha. The
maximum depth of organic sediments was 690 cm
(Raučina 1968). However, from most of these fens
the peat was extracted down to the sandy substrate
as early as the 1970s (Stanová & Grulich 1993).
In the Hanšpilje fen, peat initiation started
during the Late Glacial ca 14,500 years ago
(Hájková et al. 2012a). Bryophytes Scorpidium
scorpioides and Calliergon trifarium as well as
some vascular plants (e.g., Carex limosa) were
identified from macrofossils (Hájková et al.

2012b). All these species are considered relicts
in Central Europe (Hájek et al. 2011).
For that site, no vegetation studies were published either before or after peat extraction. At the
end of the 20th century the vegetation was formed
by dense populations of Phragmites australis, and
juvenile Alnus glutinosa plants were observed in
some places. Several fen species such as Carex
viridula, Eleocharis quinqueflora, Eriophorum latifolium, Juncus articulatus and Triglochin palustre
grew at a few open sites (Jasík, Dítě & Vlčko,
unpubl. data). Surprising and valuable was the
discovery of a large population of Liparis loeselii
at the site (Vlčko et al. 1999; Mereďa & Hodálová
2011), and Cyperus flavescens, another very rare
fen species (Dítě 2001).
Since 2000 seasonal management measures
have been implemented at the site. The measures
include mowing of reed stands and cutting of selfestablished trees to improve conditions for fen
species.
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At present the most common vegetation type at
the site is represented by the association Campylio
stellati-Caricetum lasiocarpae Klötzli 1969 of
the alliance Caricion davallianae Klika 1934.
Depressions with Utricularia species belong also
to vegetation units from the alliance ScorpidioUtricularion minoris. At several sites Phragmites
australis is still the dominant species because fluctuations of the water level during the vegetation
period have a negative impact on the development of fen vegetation cover. These fluctuations
are reflected in the lower abundance and vigor
of the U. bremii populations, which can be said
to be declining. Accumulation of organic matter
deposited in bladderwort pools, especially during
management activities, also has a negative effect
on the population size of U. bremii.
The association Campylio stellati-Caricetum
lasiocarpae at the Hanšpilje site, in a mosaic
with the fen pools hosting U. bremii, is related
to the relatively high and stable water level.
The electrical conductivity of the water in this
community was always more than 200 µS cm–1,
and pH usually approximated neutral values (cf.
Hájek & Hájková 2011). The conductivity values
measured directly in the water at the Hanšpilje
site were consistent with published data. Adamec
(2010) reported that conductivity values above
200 µS cm–1 and pH 7.15 are suitable for ex situ
cultivation of U. bremii. From Swiss localities,
Schlegel (1999) gave the optimal interval of pH
values for the species as 7.4–8.7. However, Adamec (unpubl. data) repeatedly measured conductivity in the range of 25–110 µS cm–1 and pH in the
range of 5.5–7.0 at several localities of U. bremii
in southern Bohemia, in natural (forest pools) or
artificial (shallow sandpits) habitats. One may
conclude that within oligomesotrophic habitats
the species has a wide ecological amplitude with
respect to water conductivity and pH.
The published data on the ecology and vegetation preferences of U. bremii are sparse. Moravec
(1995) and Ellenberg (1996) regarded U. bremii as
a member of species-poor vegetation of shallow
mire pools, and also as a diagnostic species of the
alliance Sphagno-Utricularion (class Littorelletea
uniflorae). Šumberová et al. (2011) published the
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occurrence of U. bremii in the latter alliance. In
Central Europe this type of vegetation has become
very rare recently, however, and it usually develops
only fragmentarily in small patches (Šumberová
et al. 2011; Valachovič & Oťahelová 2001). We
recorded U. bremii in plant communities of the
alliance Scorpidio-Utricularion minoris. This vegetation type is reported in several European vegetation surveys (Pietsch 1965; Wallnöfer 1993; Pott
1995; Valachovič & Oťahelová 2001), which include communities of mineral-rich water. Stands of
the alliance Scorpidio-Utricularion minoris differ
from those of the alliance Sphagno-Utricularion
by the presence of brown mosses (from the genera
Drepanocladus, Campylium, etc.) and the absence
of Sphagnum species (cf. Valachovič & Oťahelová
2001). The vegetation characteristics of the preferred habitats are published in more detail from
three countries where U. bremii has been confirmed recently. Vydrová et al. (2009) recorded
several types of aquatic plant communities from
the largest and richest locality of U. bremii in the
Czech Republic. It was found in floating aquatic
plant communities (Lemno-Utricularietum, Utricularietum australis), aquatic plants rooted in the
bottom (Potametum natantis), and in the vegetation
of stoneworts (Nitelletum flexilis, Charetum globularis). Utricularia bremii was present also in the
vegetation of oligotrophic water bodies (Sparganietum minimi, Sphagno-Utricularietum). Besides
those communities, Vydrová et al. (2009) noted
a distinctive type of vegetation (community with
dominance of Utricularia bremii) with high cover
of U. bremii (40–70%). Stands of this vegetation
type were recorded in small open forest pools. Their
bottoms were covered by fine organic mud and the
water in most of the pools was deep (50–80 cm),
rarely shallower. It was very rarely recorded on open
banks of pools in Sphagnum stands. Sometimes
it was accompanied by other aquatic macrophyte
species such as Nitella flexilis and Potamogeton
natans, and species from neighboring littoral
vegetation were present sparsely (e.g., Agrostis
canina, Carex canescens). According to Vydrová
et al. (2009), the ecological characteristics of the
vegetation type with dominance of U. bremii are
similar to those of the association Utricularietum
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australis. This is supported by the fact that U. australis and U. bremii are often recorded together at
one site. Only the occurrence of U. bremii with
peat mosses was considered a different vegetation
type related to plant communities of the alliance
Sphagno-Utricularion. In Switzerland the species
was reported from stands of this alliance (ass. Sparganietum minimi) by Schlegel (1999), who noted
that U. bremii might also be found within stands
of the associations Scorpidio-Utricularietum minoris and Caricetum elatae, because U. bremii was
found among tufts of Carex elata on lake margins.
In northern Italy, U. bremii was found in various
types of wetland vegetation, including pools in wet
meadows as well as permanent wetlands (Beretta
et al. 2011).
Based on our results and the IUCN classification, we propose revaluation of the status of
U. bremii on the Slovak red list, changing its category from ‘extinct’ (EX?) to ‘critically endangered’ – CR B2a(ii)b(iii); C2a(ii).
Acknowledgements. We are indebted to Vít Grulich and Lubomír Adamec for revision of herbarium
material and for their comments on the manuscript, to
Michal Hájek and the anonymous reviewer for valuable comments on earlier versions of the manuscript,
to Marián Jasík and Pavol Polák for their help in the
field, and to Ivana Svitková for language revision. This
work was supported by the Slovak Research and Development Agency under contract No. APVV-0059-11
and the VEGA Scientific Grant Agency under project
No. 2/0004/11.

References
Adamec L. 2010. Tissue mineral nutrient content in turions
of aquatic plants: does it represent a storage function?
Fundam. Appl. Limnol. 176(2): 145–151.
Anonymous 2010. IUCN Standards and Petitions Subcommittee 2010. Guidelines for Using the IUCN Red List Categories and Criteria. Version 8.1. Prepared by the Standards
and Petitions Subcommittee in March 2010. http://intranet.
iucn.org/webfiles/doc/SSC/RedList/ RedListGuidelines.
pdf
Barkmann J. J., Doing H. & Segal S. 1964. Kritische Bemerkungen und Vorschläge zur quantitativen Vegetationsanalyse. Acta Bot. Neerl. 13: 394–419.
Beretta M., Simonazzi M., Arrigoni P. & Tassara F.
2011. Nuove stazioni di Utricularia bremii Heer ex

657

Kölliker (Lentibulariaceae): considerazioni sulla sua
distribuzione e conservazione in Italia. Inf. Bot. Ital.
43(1): 91–95.
Blaženić J. & Blaženić Ž. 1996. Cryptogram and vascular flora of aquatic ecosystems of the Durmitor National
Park. In: M. Lješević (ed.), Nature of the DurmitorNational Park. 8: 246–254. Geograficki fakultet, Beograd (in
Croatian with English summary).
Blaženić J. & Blaženić Ž. 1999. Utricularia minor L. In:
V. Stevanović (ed.), Crvena knjiga flore Srbije 1, p. 474.
Ministarstvo za životnu sredinu Srbije, Biološki fakultet
University u Beogradu & Zavod za zaštitu prirode Republiky Srbije, Beograd.
Casper S. J. 1974: Utricularia. In: D. Hartl & G. Wagenitz
(eds), Gustav Hegi Illustrierte Flora von Mittel-Europa.
6(1): 529–550. Hanser, München.
Degen A., Gáyer J. & Scheffer J. 1923. The Detrekőcsütörtök
bog and the flora of eastern part of the Morvamezö. Magy.
Bot. Lapok. 22: 1–110 (in Hungarian).
Dítě D. 2001. Pycreus flavescens [Report]. In: P. Mráz (ed.),
Interesting floristic findings. Bull. Slov. Bot. Spoločn. 23:
208 (in Slovak).
Dítě D. 2007. Uricularia minor [Report]. In: D. Dítě (ed.),
Interesting floristic findings. Bull. Slov. Bot. Spoločn. 29:
181 (in Slovak).
Ellenberg H. 1996. Vegetation Mitteleuropas mit den Alpen.
Eugen Ulmer, Stuttgart.
Feráková V., Maglocký Š. & Marhold K. 2001. Red
list of ferns] and flowering plants of Slovakia (December 2001). Ochr. Prír. 20(Suppl.): 44–77 (in Slovak with
English summary).
Fischer M. A., Oswald K. & Adler W. 2008. Exkursionsflora
für Österreich, Liechtenstein und Südtirol. Biologiezentrum der OÖ Landesmuseen, Linz.
Grulich V. 2012. Red List of vascular plants of the Czech
Republic: 3rd edition. Preslia 84: 631–645.
Hájek M. & Hájková P. 2011.Vegetation of fens, transitional
mires and bog hollows. In: M. Chytrý (ed.), Vegetation
of the Czech Republic: 3. Aquatic and wetland vegetation,
pp. 614–704. Academia, Praha.
Hájek M., Horsák M., Tichý L., Hájková P., Dítě D. & Jamrichová E. 2011. Testing a relict distributional pattern of
fen plant and terrestrial snail species at the Holocene scale:
a null model approach. J. Biogeogr. 38: 742–755.
Hájková P., Žáčková P., Dudová L. 2012b. Interesting findings of rare bryophytes in old sediments. Bryonora 50:
42–49 (in Czech with English summary).
Hájková P., Horsák M., Hájek M., Lacina A., Buchtová H. & Pelánková B. 2012a. Origin and contrasting
succession pathways of the Western Carpathian calcareous
fens revealed by plant and mollusc macrofossils. Boreas
41: 690–706.
Unauthenticated | 147.213.240.164
Download Date | 1/16/14 9:32 AM

658

POLISH BOTANICAL JOURNAL 58(2). 2013

Király G. (ed.) 2007. Red list of the vascular flora of Hungary. Saját kiadás, Sopron (in Hungarian with English
summary).

Schlegel M. 1999. Zwei Wasserschlaucharten im Vergleich:
Utricularia bremii Heer und Utricularia minor L. Institut
für Systematik und Botanik, Universität Zürich, Zürich.

Kosiba P. 2004. Chemical properties and similarity of habitats
of Utricularia species in Lower Silesia, Poland. Acta Soc.
Bot. Poloniae 73(4): 335–341.

Schnittler M. & Günther K.-F. 1999. Central European
vascular plants requiring priority conservation measures –
an analysis from national Red Lists and distribution maps.
Biodiversity and Conservation 8: 891–925.

Lansdown R. V. 2011. Utricularia bremii. IUCN 2012. IUCN
Red List of Threatened Species. Version 2012.2. http://
www.iucnredlist.org.

Šípošová H. & Oťaheľová H. 1997. Utricularia L. In:
K. Goliašová (ed.), Flóra Slovenska. 5(2): 544–555.
Veda, Bratislava.

Ludwig G. & Schnittler M. 1996. Rote Liste gefährdeter
Pflanzen Deutschlands. Schriftenreihe für Vegetationskunde. Bundesamt für Naturschutz, Bonn. 28: 1–277.

Sjörs H. 1950. On the relation between vegetation and electrolytes in north Swedish mire waters. Oikos 2: 241–258.

Marhold K. & Hindák F. (eds) 1998. Checklist of non-vascular and vascular plants of Slovakia. Veda, Bratislava (in
Slovak with English summary).

Stanová V. & Grulich V. 1993. Floristical and phytogeographical characteristics of Rudava river alluvium. Biológia 48(4): 407–410.

Mereďa P. jun. & Hodálová I. 2011. Cievnaté rastliny –
Vascular plants. In: L. Ambrós, T. Čejka, J. Černý, A.
Darolová, I. Hodálová, J. Krištofík, A. Kubinská, K.
Mišíková, P. Mereďa jun., R. Šoltés, D. Šubová & Ľ.
Vidlička (eds), The Atlas of the Species of European
interest for NATURA 2000 sites in Slovakia, pp. 6–119.
Slovart, Bratislava.

Šumberová K. 2011. Vegetation of free floatinf aquatic plants.
In: M. Chytrý (ed.), Vegetation of the Czech Republic:
3. Aquatic and wetland vegetation, pp. 43–99. Academia,
Praha.

Moravec J. 1995. Plant communities of the Czech Republic
and its treat. Ed. 2. Severočes. Přír., Suppl. 1–206 (in
Czech with English summary).
Moser D., Gygax A., Bäumler B., Wyler N. & Palese R.
2002. Rote Liste der gefährdeten Farn- und Blütenpflanzen
der Schweiz. Hrsg. Bundesamt für Umwelt, Wald und
Landschaft, Bern & Zentrum des Datenverbundnetzes der
Schweizer Flora, Chambésy & Conservatoire et Jardin
botaniques de la Ville de Genève, Chambésy. BUWALReihe ‘Vollzug Umwelt’.
Niklfeld H. & Schratt-Ehrendorfer L. (eds) 1999. Rote
Listen gefährdeter Pflanzen Österreichs. Grüne Reihe.
Bundesministerium für Umwelt, Jugend und Familie,
Vienna.
Pietsch W. 1965. Utricularietea intermedio-minoris class.
nov., ein Beitrag zur Klassifzierung der europäischen
Wasserschlauch-Gesellschaften. Ber. Arbeitsgem. Sächs.
Bot., N. F. 5–6: 227–231.
Pott R. 1995. Die Pflanzengesselleschaften Deutschlands. Ed.
2. Eugen Ulmer, Stuttgart.
Rahman M. O., Adamec L. & Kondo K. 2001. Chromosome
numbers of Utricularia bremii and Utricularia dimorphan
tha (Lentibulariacae). Chromosome Science 5: 105–108.
Raučina Š. 1968. Overview of peatlands in western Slovakia. Západoslovenské vydavateľstvo Slavín, Bratislava
(in Slovak).
Shelyag-Sosonko Yu. R. (ed.) 1996. Chervona kniga Ukrainy.
Ukrajinska enciklopedija, Kiiv.

Šumberová K., Navrátilová J., Čtvrtíková M., Hájek M.
& Bauer P. 2011. Vegetation of oligotrophic water bodies.
In: M. Chytrý (ed.), Vegetation of the Czech Republic: 3.
Aquatic and wetland vegetation, pp. 268–308. Academia,
Praha.
Taylor P. 1989. The genus Utricularia: a taxonomic monograph. Kew Bull. Add. Ser. 14: 1–724.
Valachovič M. & Oťahelová H. 2001. Isoëto-Littorelletea.
In: M. Valachovič (ed.), Rastlinné spoločenstvá Slovenska. 3. Vegetácia mokradí, pp. 375–389. Bratislava, Veda.
Vlčko J., Dítě D. & Jasík M. 1999. The rescue programme
of the critically endangered Liparis loeselii (L.) Rich. in
Slovakia. Štátna ochrana prírody, Banská Bystrica (in
Slovak).
Vozárová M. & Sutorý K. 2001. Index herbariorum Reipublicae bohemicae et Reipublicae slovacae. Bull. Slov. Bot.
Spoločn. Suppl. 7: 1–95.
Vydrová A., Grulich V., Ekrt L. & Ekrtová E. 2009. Řídká
blana site near Zahájí in the Českobudějovicko region –
an important locality of aquatic and wetland flora and
vegetation. Muzeum a Současnost, Ser. Natur. 24: 27–54
(in Czech with English summary).
Wallnöfer S. 1993. Utricularietea intermedio-minoris. In:
G. Grabherr & L. Mucina (eds), Die Pflanzengessellschaften österreichs. Teil II. Natürliche waldfreie Vegetation, pp. 182–187. Gustav Fischer Verlag, Jena – Stuttgart
– New York.
Żukowski W. 1974. Distribution of the Utricularia L. species
in Poland. Badan. Fizjogr. Polsk. Zachodn., B 27: 189–217
(in Polish with English summary).

Received 8 May 2013
Unauthenticated | 147.213.240.164
Download Date | 1/16/14 9:32 AM

