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Abstract
Sisyrinchium montanum is a perennial herb native to North America, introduced in
Europe and considered weedy in many countries here. In Central Europe, it grows
predominantly in the Eastern Carpathians in road verges, wet meadows and fens.
The paper summarizes the occurrence in Slovakia within the whole of the Carpathians.
The first report in Slovakia was dated back to 1931. In the western part of the country
the species can be considered only a casual and a short-term one. In the eastern
part, the Bukovské vrchy Mts and the eastern part of the Vihorlat Mts seem to be
the centre of its naturalisation with clearly spreading along the forest roads. In the
territory of Slovakia the species prefers sunny and open places, mostly the wet ones
and it colonizes abandoned forest wood warehouses, forest clearings and wet
meadows and fens.
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Introduction
Sisyrinchium montanum Greene (Pittonia, 4: 33, 1899; Iridaceae) [syn.
S. angustifolium Mill.] is North American species distributed in the
northern USA and southern Canada where it grows in moist meadows,
stream banks, swamp edges, sandy meadows and moist open wood in the
altitude from 0–800 m above sea level (Cholewa and Henderson 2002).
Outside North America it is considered weedy (Patterson 1989). This
species was introduced into Europe, where it is locally naturalised. It is
found from Great Britain in the west, through Central Europe to the
European part of Russia in the east, from Norway and Sweden in the north
to Italy, Albania and Bulgaria in the south (Parent 1980; Cholewa and
Henderson 2002; Euro+Med 2006–).
The introduction to Europe was possibly due to two main ways: deliberately
as an ornamental garden plant or accidentally to several places in western
Europe occupied by the American Army (Parent 1977; Verloove 2016). In
Europe, it colonises similar biotopes, such as coastal sandy dunes, open
grassy places, wet and dump meadows and forests clearing and man-made
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Table 1. Survey of the habitat preference and the frequency of naturalisation of Sisyrinchium montanum in European countries.
Country

Habitat

Ukraine

open grassy places, meadows in the Carpathians

Altitudinal range

Frequency

–

sporadically

< 870 m

over 40 sites

Source
Chopyk and
Fedoronchuk 2015
Blattný et al. 1952;
Chrtek Jr. 2010;
Kaplan et al. 2016
Zając and Zając 2015,
2019
Bartha et al. 2015
Parent 1977, 1991
Jäger 2008
Lauber et al. 2018

Norway

wet disturbed grassy places, wet depressions,
ditches and waysides, planar to montane
vegetation belts
synanthropic habitats, degraded meadows in the
south of the country
N and NW of the country
stations, roadsides
mainly S part of the country
marsh meadows, damp, loamy soils
wet meadows, road embankments, colline to
mountain
littoral meadow at the seashore

0–100 m

Italy

marshland, damp meadows, ditches in N Italy

0–800 m

Bulgaria

unlisted

0–100 m

two sites

Great
Britain

different habitats

–

many sites

Romania

non-fallow fields, gravel ground, swamps

300–1570 m

many sites

Russia

unlisted

–

over 15 sites

Croatia

wet meadows

ca 220–700 m

14 sites

0–100 m

very rare

Verloove 2016

0–100 m

2 sites

Nordhag 1979

–

single site

Milanović et al. 2018

> 925 m

only 3 sites

Sabovljević et al. 2020

0–100 m

few sites

Barina 2017

unlisted

–

very rare

Kuusk et al. 2003

herb-field

–

5 sites

Czechia
Poland
Hungary
France
Germany
Switzerland
Austria

Belgium
Sweden
Bosnia and
Herzegovina
Serbia
Albania
Estonia,
Lithuania
Denmark
(Greenland)

forest roads, roadsides, damp meadows, coastal
dunes
along stream near the sea
unlisted
damp meadows, beech forest clearing,
hydrophilous tall herb fringe communities
saline and cogon grasslands, lawns, poplar
plantations in lowlands

–
–
–
–
–
–

very rare
(24 sites)
5 sites
several sites
many places
many places
several
places
single site
several
places

Fischer et al. 2008
Halvorsen 2002
Colasante 2018
Kolev 1972, Raycheva
et al. 2021
Clement and Foster
1994; Stace 2010
Popescu and Boruz
2008
Komarov 1935
Pavletić et al. 1980;
Nikolić 2012

Bocher 1948

biotopes such as roadsides, forest roads, ditches and railway stations (Table 1).
In Central Europe it was recorded in wet habitats, roadsides and forests
clearings in the Carpathian region, as shown in the Table 1.
This paper summarizes the history of this adventive species in the area
of Slovakia, its distribution and the pathways of its expansion into the
disturbed forest clearings and road verges.

Materials and methods
The study and the field research were performed in the years 2018–2021.
As the source of the species records, the specimens from the Slovak (BRA,
HUM, KO, MPS, NI, SAV, SLO, SNV, ZAM, ZV) and the Czech public
herbaria (BRNM, BRNU) were used, while in many other Czech and
Slovak herbaria no specimens from the studied area were found. Virtual
sources and webpages such as Virtual Herbaria Jacq., www.nahuby.sk and
www.fotonet.sk were also used. The herbarium codes follow Thiers (2021+).
The distribution map was prepared in the program ArcGis, version 9.2.
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Figure 1. Sisyrinchium montanum, general habitus (Vihorlat Mts., photo by M. Dudáš, June 2021).

The mapping grid follows the traditionally used CEBA (Central European
Basic Area) grid template described by Niklfeld (1971). Nomenclature of
vascular plants follows Marhold et al. (2007). The species identification was
based according to Cholewa and Henderson (2002). The geographical
coordinates were obtained by Garmin eTrex 20 in WGS-84 reference
system of GPS satellites.
The herbarium specimens in Table S1 are cited as follows: the exact
locality with GPS coordinates (if known), in parentheses: collector, year of
the collection, herbarium acronym, the evidence number of specimen (if
exists). Literary sources are cited: the author(s) of the publication, the year
and the page of S. montanum record, all of the literature is cited in the
References. The databases and the webpages are cited as follows: the author
and the year of photographing, the webpage and the identification number
of the photograph (ID).

Results and discussion
History of naturalisation in Slovakia
The most of the previously published older records from the territory of
the former Czechoslovakia were published under the name S. angustifolium.
In the original description of the two species (Cholewa and Henderson 2002),
S. angustifolium and S. montanum, the stem of S. angustifolium is branched,
while S. montanum stem is simple, unbranched, as it is presented in the
whole material collected in the area of Slovakia and the Carpathians
(Figure 1). The first report of Sisyrinchium angustifolium in Slovakia was
published by prof. Karel Domin from Piešťany in the dried oxbow of the
Váh river behind the golf course (Domin 1931). Two years later, the
Hungarian botanist Irma Győrffy collected S. angustifolium in the meadow
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“Roxer Leger” near Rakúsy on foothils of the Vysoké Tatry Mts (Győrffy
1934) and this finding is taken over by Kotlaba (1952, 1953). In the 70th
years of the 20th century, during the systematic study of eastern Slovakian
flora, S. angustifolium was found in the Slanské vrchy Mts in wet meadows
and wet forest roads NW from Zlatá Baňa village (Dostál and Kollár 1974)
and in the Vihorlat Mts south from Strihovce village in a small wet meadow
(Dostál 1979). During the mapping of vascular flora in the Bukovské vrchy
Mts in north-eastern Slovakia, Dostál (1984, 1985) published the finding of
the species in wet meadows around Ruské village and consider this local
population the most numerous population in the whole eastern Slovakian
territory. Later, Hadač and Terray (1991) reported two locations, both
around Ruské village and evaluated these populations as naturalised.
Dostál (1989) in the Nová Květena ČSSR summarizes the species
distribution in Slovakia. As an adventive species it often grew out of
cultivation in wet meadows and could locally naturalise in the surroundings
of Piešťany, on the foothils of the Vysoké Tatry Mts, the Pieniny Mts, the
Slanské vrchy Mts and often in Transcarpathian Ukraine. The Bukovské
vrchy Mts are not listed here.
After the year 2000, the new findings have rarely been published. Single
population in the central part of the Strážovské vrchy Mts (western
Slovakia) nearby Čičmany village was reported by P. Lustyk (Mertanová
and Smatanová 2003) and one new population east from the village of
Zlatá Baňa (the Slanské vrchy Mts, eastern Slovakia) was published by the
author of this paper (Dudáš et al. 2019). Rapid onset of the popular
webpages with the sharing wild and nature photography (www.nahuby.sk,
www.fotonet.sk) brings also some new findings from the Bukovské vrchy
Mts and the Vihorlat Mts in eastern Slovakia. Public herbaria collections
include very low number of herbarium specimens of the species. Altogether,
I have seen over 26 herbarium specimens (apart from duplicates) and
collected further at least 15 published and unpublished records not
supported by herbarium specimens.
A full list of the records is given in Supplementary material Table S1.

Distribution in Slovakia
In total, S. montanum has been recorded in Slovakia altogether in six
phytogeographical districts. Of those, only one is situated in the area of the
Pannonian flora (Pannonicum) and five in the area of the Carpathian flora
(Carpaticum). The most of the records were situated in northeastern
Slovakia in the territory of the Bukovské vrchy Mts, from the valley of the
Udava river towards the valley of the Zbojský potok stream and in the
eastern parts of the Vihorlat Mts (Figure 2). These populations can be
considered the centre of the naturalisation of S. montanum in Slovakia
because they are abundant and have the tendency to be the source of
diaspores for spreading in forest clearings and along forest roads. The isolated
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Figure 2. Total distribution of Sisyrinchium montanum in Slovakia. Coloured basemap shows
phytogeographical division of Slovakia according to Futák (1984) with river net.

and vital populations were observed around Zlatá Baňa village in the
Slanské vrchy Mts and single one in the Slovenské rudohorie Mts. Within
the whole of the territory of Slovakia, the localities in western Slovakia can
be considered only the casual and the short-term ones, the species was
observed sporadically and later the population disappeared due to its low
competitiveness.

Naturalisation status in Central Europe and in the Carpathians
Total survey of the naturalisation of S. montanum in European countries is
given in Table 1.
In the inventory of alien vascular plant taxa for the Slovakia (Medvecká
et al. 2012) this species is stated under the name Sisyrinchium bermudiana L.
(s. l.) with the category of the invasion status as “naturalised neophyte”
known from 5 to 14 sites. As the introduction mode, the deliberate one was
mentioned with the first known occurrence in 1921. However, the oldest
record was published ten years later (Domin 1931). This invasion status is
in accordance with Pyšek et al. (2004) because this taxon is considered as
an alien species to that region for a century. The invasion process is slowly
due to its low competitiveness with native plant diversity, but the species is
well adapted to man-made environmental conditions in Eastern Carpathians.
In Czechia the species is considered “naturalised neophyte” (Pyšek et al.
2012) first reported in 1853 and scattered naturalised in eastern Moravia
(Kaplan et al. 2016). In Poland it is considered “kenophyte” (Zając and
Zając 2015) with very rare occurrence in southern Poland, however, the
records from northern and central Poland have been also provided (Zając
and Zając 2019). In southeastern Poland in the Western Bieszczady Mts it
has occurred in several places and can be found in synanthropic habitats.
Based on the study of literature, herbarium specimens and field research,
the area of the Eastern Carpathians (the Western Bieszczady Mts, the Bukovské
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vrchy Mts, the Vihorlat Mts, the Ukrainian Carpathians and the Maramureş
Mts) could be considered the naturalisation centre of this species throughout
the Carpathians. Further research and field observation will be continued.

Invaded biotopes
As already indicated by Kotlaba (1952), S. montanum in the territory of
Slovakia does not require wet or dry soil substrate. During the field study,
the most of our findings were recorded just on wet type of soils. The
species has colonized mainly anthropogenic and man-made types of
biotopes such as open and sunny forest wood warehouse places (often
abandoned), wet road verges, tourist paths and forest parking places very
often with disturbed vegetation. To a lesser extent, the species colonized
also natural types of biotopes such as forest clearings, cutted low-stalks wet
meadows and fens mainly with disturbed vegetation. In the territory of
Slovakia it prefers sunny and open places, only partially slightly shaded.
The important fact is that although the number of naturalised population
in north-eastern Slovakia is low, these populations are very often abundant
with several tens to hundreds bunches with many flowering stems. However,
invasive behaviour of this species has not yet been reported.
Field study clearly showed the spreading of this species along the forest
roads used for logging, the seeds have spread together with the mud on the
wheels of forest logging machines, forestry tractors and off-road cars.
Along tourist paths, the seeds have been spread by tourists on their muddy
hiking boots.
The origin of the species in Slovakia is not exactly known. It is a garden
ornamental plant, but its cultivation in Slovak territory is unique. Also in
Poland, it is seldom cultivated (Zając and Zając 2015).
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