Biodiv. Res. Conserv. 35: 75-85, 2014

BRC

www.brc.amu.edu.pl

DOI 10.2478/biorc-2014-0024 Submitted 10.07.2014, Accepted 29.08.2014

Rare and threatened vascular plants of the railways
in Slovakia

Jana Majekova'”, Dominik Roman Letz', Michal Slezak! 2,
Marica Zaliberova! & Richard Hrivnak!

Tnstitute of Botany, Slovak Academy of Sciences, Dubravska cesta 9, 845 23 Bratislava, Slovak Republic
2 Catholic University, Faculty of Education, Hrabovska cesta 1, 034 01 Ruzomberok, Slovak Republic
* corresponding author (e-mail: jana.majekova@savba.sk)

Abstract: The paper presents data on the occurrence and secondary spreading of rare and threatened vascular plant species in
railway habitats of Slovakia. We recorded 17 threatened vascular plant species and other 9 species that we considered to be rare
in Slovakia. They grew at railway stations, mainly directly in the rail yard and also at the platforms or other similar facilities.
Records of further 39 species were excerpted from literature sources. More native thermophilous species were represented
among the recorded species as railway substrates provide suitable conditions for their growth. Also some archaeophytic segetal
species were found quite frequent in the studied biotopes due to spreading of their seeds together with cereals transported by
trains. Various habitats of railway transport facilities often provide suitable conditions for the secondary occurrence and further

spreading not only of synanthropic or adventive, but also of rare and threatened plant species.
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1. Introduction

Railway represents a specific, man-made habitat
in the landscape which provides suitable conditions
for potential establishment, growth and spreading
of plant species. Its environmental conditions sup-
port coexistence of different plant functional groups.
Stony and well-drained substrates of sunny-exposed
sites usually host an abundant set of dry-mesic and
light-demanding species. Overall floristic spectrum is
strongly affected by mass effect, i.e. several meadows
and wetland species together with synanthropic plants
typical of adjacent treeless vegetation can penetrate on
rail embankments or directly in rail yards. Although
their persistence is most often addressed to competition
abilities, they undoubtedly belong to important floristic
elements of such sites. Railway has great importance
for spreading of adventive species (ferroviatic agesto-
chory). Many seeds can be transferred with transported
goods, mainly with cereal grains. Thus, segetal or many
alien species grow on railway stations, especially in the
area of holding tracks (Frantova 1947; Brandes 1993;
Jehlik 1998).

Vegetation and floristic research of railway lines
and stations has been only occasionally performed in
Slovakia. The first studies were conducted during 1940s.
While Futak (1943) pointed out a secondary origin of
Linum austriacum on the railway in the Kremnické
vrchy Mts., Schidlay (1944) focused on the spreading
of Erucastrum nasturtiifolium and E. gallicum.
Frantova (1947) reported several species on railway
embankments and holding tracks in the surroundings of
Trnava town. Interesting findings of some scarce spe-
cies in railways across Slovakia (e.g. Elias 1979a, 1981;
Jehlik & Dostalek 2008; Jehlik e al. 2013; Majekova
et al. 2013) were subsequently accompanied by vegeta-
tion studies (e.g. Elia§ 1977, 1979b, 1979c¢). There are
also several local studies offering valuable information
about synanthropic plants, including also those growing
in railways (e.g. Kochjarova 2007; Letz et al. 2013).
Recently, special attention was devoted to distribution
patterns of new alien species Geranium purpureum in
Slovak railway stations (Elia$ jun. 2011a; Zaliberova
& Majekova 2014; but see also Letz et al. 2013).

So far, the main attention in the research of the
flora of railways has been paid to the synanthropic and
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adventive flora. No special or systematic research of
the railway occurrences of rare and threatened species,
originally occurring in natural or seminatural habitats,
has been performed yet. Therefore the aim of this study
was to monitor and evaluate rare and threatened vascular
plant taxa in railway lines (or tramlines) and stations in
Slovakia on the basis of our own field research as well
as on the basis of literature sources.

2. Material and methods

The field research of railway habitats was carried
out in Slovakia (Central Europe; 16°507-22°34" E,
47°447-49°37" N) mainly in the period of 2010-2014.
We recorded only species (7) included in the Red list
of ferns and flowering plants of Slovakia (Ferdkova et
al. 2001) and (ii) rare in nature. The study region with
the area of 49,035 km? is characterized by marked al-
titudinal and climatic gradient that significantly affects
species composition patterns of vascular plants. There
are 69 railway lines throughout Slovakia (transport at
20 of them has recently been abandoned), including 946
railway stations and stops within them.

Phytosociological relevés were made according to
the Ziirich-Montpellier school (Braun-Blanquet 1964),
using the modified 9-degree cover/abundance sampling
scale (Barkman et al. 1964). The nomenclature of the
plant taxa follows Marhold & Hindak (1998); if not,
they are cited with the author’s name. Particular [UCN
categories of threat are given according to Ferakova et
al. (2001).

List of recorded taxa is arranged alphabetically.
Localities are given in the following order: (i) number of
the phytogeographical district or subdistrict according to
Futak (1980): 1 — Burda, 2 — Ipel'sko-rimavska brazda,
4 — Zahorska nizina, 6 — Podunajska nizina, 8 — Vycho-
doslovenska nizina, 9 — Biele Karpaty, 13 — Strazovskeé
and Sul'ovské vrchy, 14b — Vtacnik, 14c — Kremnické
vrchy, 14d — Polana, 14e — Stiavnické vrchy, 14f — Ja-
vorie, 15— Slovenské rudohorie, 16 — Muranska planina,
17 — Slovensky raj, 21a — Mala Fatra (Lucanska Fatra),
21b —Mala Fatra (Krivanska Fatra), 21c — Vel'ka Fatra,
22 — Nizke Tatry, 23b — Vysoké Tatry, 25 — Tur¢ianska
kotlina, 26a — Liptovska kotlina, 26b — Spisské kotliny,
27a — Biele Karpaty (severna cast), 27b — Javorniky,
30c — Nizke Beskydy; (ii) name of town/village, more
detailed location, altitude, number of square and sub-
square of the grid mapping of the flora of Slovakia
(Jasicova & Zahradnikova 1976), (iii) geographical
coordinates, (iv) date, (v) author (DRL — Dominik Ro-
man Letz, JM — Jana Méjekova, MS — Michal Slezak,
MZ — Marica Zaliberova, PM — Pavol Mered’a jun.,
RH — Richard Hrivnak).

Most of the voucher herbarium specimens are
deposited either in the author’s herbarium or in the
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herbarium of the Institute of Botany, Slovak Academy
of Sciences in Bratislava, Slovakia (SAV). This infor-
mation is given after the name of the author; if not, the
species was noted only. Other stated herbarium acro-
nyms follow Thiers (2014). Abbreviations: N — north,
S — south, E — east, W — west.

The list of threatened and rare species was completed
also with the literature data recorded in the area of Slo-
vakia.

3. Results

In the railway facilities of Slovakia, we recorded
17 threatened vascular plant taxa (with the category of
threat from LR:nt to EN) and 9 taxa that we considered
to be rare in the country. The list of the recorded taxa
with their location and short characteristic is following:

Adonis aestivalis (LR:nt) — It does not belong to
typical species of railway flora, but its ecological af-
finity to man-made habitats is obvious (Futak 1982a).
This naturalized archaeophyte (Medvecka et al. 2012)
grows especially in vegetation of thermophilous annual
weeds of cereal fields or vineyards on base-rich soils
(Jarolimek et al. 1997; Lososova et al. 2009), but scat-
tered occurrence has also been recorded in some Central
European river ports (Jehlik 2013).

6; Vel'ka Mana; railway station Mara, in the rail yard, 130 m, 7875b;
48°09'22", 18°16'15"; 16.5.2013, PM.

Androsace elongata (VU)—This rare subcontinental
thermophilous species of the flora of Slovakia is distrib-
uted mainly in the southern part of the country (cf. Hen-
drych & Chrtek 1964). Current data on its occurrence
in Central Slovakia (in the Slovenské stredohorie Mts.)
are summarized in Slezak ez al. (2012). Xerothermic
neovolcanic rocky slopes represent one of the most
typical habitats of this species in Slovakia. The second-
ary habitat reported here along railway is situated in
the vicinity (ca 400 m) of the natural occurrence of the
species on andesite rocks south of the railway station
of Kozarovce village.

6; Kozarovce; edge of the road near the railway, S of the railway
station, 175 m, 7677c; 48°18'28.52", 18°32'02.41"; 26.4.2013,
DRL (SAV).

Carex distans (VU) — This sedge is known from al-
most whole Europe, except north-east and extreme north
and from North Africa as well (Chater 1980; http://ww2.
bgbm.org/EuroPlusMed). In Central Europe, Carex dis-
tans is a diagnostic species of (semi)saline grasslands
and wet meadows of the Festuco-Puccinellietea class
and Potentillion anserinae alliance (Chytry & Tichy
2003; Jarolimek et al. 2008; Borhidi ef al. 2012; Kacki
et al. 2013); our finding on railway embankments is
exceptional.

14f; Lovinobaia; railway station, railway embankments, direction
to Lucenec, 239 m, 7583c; 48°26'30.0”, 19°34'39.7"; 13.6.2012,
RH (SAV).



Chamaepitys chia subsp. trifida (LR:nt) — The spe-
cies is native to Mediterranean area and belongs among
naturalized archaeophytes in Slovakia (Kmetova
1993; Medvecka et al. 2012). It grows on arable and
abandoned fields, in vineyards, gardens, edges of roads
and it prefers drier soils, rich in calcium. The species
occurs in the warmest areas of Slovakia from the low-
lands to colline belt (Smejkal 1961; Kmetova 1993).
It is a characteristic taxon of the Caucalidion lappulae
alliance (Jarolimek et al. 1997). The occurrence on
the railway is only casual; it penetrated here probably
from the surrounding fields. But the species was also
recorded along railways in Upper Austria (Hohla et al.
2005).

6; Cachtice; railway station, 190 m, 7272d; 48°43°24.4",
17°48°09.97; 12.6.2013, JM, MZ (SAV).

Chamerion dodonaei — 1t is a relatively rare cha-
maephyt with Submediterranean-Subatlantic-European
distribution. Its natural occurrence is on river gravel
deposits in alluvial areas in the communities of the
Epilobion fleischeri alliance (Holub & Kmetova
1988). Most localities of its occurrence are situated in
the basin of the Vah river and it sporadically grows
on gravel deposits of the Danube, Dunajec, Hornad,
Kysuca, Orava, Poprad rivers and some other smaller
flows (Slavik 1986; Holub & Kmet'ova 1988; Jehlik
2013). It grows secondarily on stony banks, heaps
and in stone pits. Recently, the species occurs also in
railway stations where it sporadically creates dominant
stands.

6; Bratislava; railway station Bratislava Vychod, 132 m, 7869a;
48°11'39.11", 17°10'36.55"; 16.9.2013, DRL et al. (herb. DRL).
— Pezinok; railway station, inter-track area, 150 m, 7769b;
48°16'49.6",17°16°01.8"; 11.6.2012, M, MZ. — 13; Dolny Hricov;
railway station, back hold yards, 315 m, 6777d; 49°14'34.1",
18°38742.7"; 25.7.2012, JM, MZ: Relevé 1: area 15 m* cover E,
85%, E, 80%, E 15%, height 90 cm, substrate: railway gravel with
scattered bigger stones. E,: Chamerion dodonaei 4, Rubus caesius
1, Bromus sterilis +, Cirsium arvense +, Epilobium hirsutum +, E.
tetragonum +, Fallopia convolvulus +, Geranium robertianum +,
Plantago lanceolata +, Senecio viscosus +, Taraxacum sect. Ru-
deralia +, Stellaria media r. E: Ceratodon purpureus 2a, Bryum

caespiticium +, Homalothecium lutescens +, Tortula ruralis +.

Chenopodium murale (LR:nt) — This species is
commonly considered to be diagnostic and constant
species of low-growing vegetation with dominance of
prostrate annuals on nutrient-rich habitats (Malvion
neglectae alliance) across Central Europe and the Bal-
kan Peninsula (Mucina 1987; Lososova et al. 2009).
Although an increasing number of new localities has
been published from Slovakia in recent years (e.g. Letz
et al. 2013), only a few of them were associated with
railway stations. Current distribution area of the Ch.
murale remains still partially vague, as several historical
records require revision.

2; Jesenské; railway station (Kochjarova 2010). — Lucenec; rail-
way station (RH in Letz et al. 2013). — 6; Pezinok; railway station,
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ruins at the side of the station building, scarcely, 152 m, 7769b;
48°16'56.73",17°16'11.82";9.9.2012, DRLV(SAV). Surroundings of
Trnava, freight stations (Frantova 1947). — Starovo, railway station
(Elias jun. in Elias jun. 2010).

Dactylorhiza majalis (VU) — This perennial herb
growing in Western and Central Europe represents the
most abundant terrestrial orchid species in vegetation
of wet meadows, fens and transitional mires (Wotavova
et al. 2004; Hrivnak et al. 2006). It is able to settle
habitats with various nutrient-supplies from lowlands
to montane areas. In spite of its ecological plasticity,
the presence in local moisture micro-depression along
railway lines is occasional.
26a; Tatranska Strba; railway station, moist edge of the platform in
the NW part, 897 m, 6986a; 49°05'03.47",20°03'52.56"; 18.5.2013,
MS (herb. MS).

Dalanum angustifolium — This xerothermophytic
annual species grows mainly on calcareous soils, poor
in humus. It is a pioneer species of skeletal soils with a
small content of fine earth. Its eastern boundary of dis-
tribution passes through Slovakia (Peniastekova 1993).
It is a diagnostic species of the Stipion calamagrostis
alliance in the natural vegetation (Jarolimek et al. 2008).
However, it grows also in the presence of Dauco-Meli-
lotion species in man-made sites (Valachovi¢ 1990).
In recent decades, it has also spread into the railway
stations and yards and river ports in the surrounding
countries (Jehlik 2013; Letz et al. 2013; Galera et al.
2014).

13; Trenc¢ianska Tepla; railway station, 1° track, 224 m, 7074d;
48°56'15.17, 18°06°45.7"; 14.6.2012, JM, MZ. — llava; railway
station, 238 m, 6975¢c; 49°00°08.0", 18°14°12.3"; 24.7.2012, JM,
MZ (SAV). — Predmier; railway station, rail yard, 302 m, 6877a;
49°11750.7", 18°32708.7"; 25.7.2012, JM, MZ. — 14d; Zvolen; rail
yard. — y1kanové; railway station, rail yard (DRL in Letz et al. 2013).
— 21a; Zilina; railway station, rail yard, 332 m, 6778c; 49°13°38.7",
18°44°39.4"; 25.7.2012, JM, MZ. — 22; Banska Bystrica; city part
Kostiviarska, railway station, rail yard (RH in Letz et al. 2013). - 25;
Between Jazernica and Bodovice; rail yard (Bernatova in Elias jun.
2012a). — Pribovce; railway yard. — Martin; railway station, rail yard
(RHin Letz et al. 2013). —27a; Lysa pod Makytou, Strelenka; railway
station, rail yard, 445 m, 6874b; 49°11°02", 18°08°40"; 2.8.2014, IM,
MZ. —27b; Krasno nad Kysucou; rail yard (DRL in Letz et al. 2013).
Dichodon viscidum (VU) — In the past, this faculta-
tive halophytic species was relatively frequent on
mineral-rich natural and anthropogenic habitats. It
became rarer after considerable changes in agriculture
management and water regime in the country. Recently,
this species could be occasionally found also on secon-
dary habitats, including salted margins of roads and
railways. Such occurrences considerably move the
border of its rather Pannonian distribution to the north
in Slovakia (cf. Letz 2012). A secondary occurrence in
a railway station is documented also in northern part
of the Czech Republic: railway station Ostroméf (coll.
M. Duchacek 28.6.2004 PR, rev. DRL).
26a; Liptovsky Mikulas; railway station, in the rail yard, 572 m,
6983b; 49°05"27.87", 19°36'36.49"; 7.5.2011, DRL (SAV).
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Draba nemorosa (LR:nt) — This circumboreal, Euro-
American species grows almost in whole Europe, except
for some countries in North-East and the Mediterranean
area (Tutin 1993). Slovakia is a country with relatively
frequent occurrence of this species mainly in (semi-)
thermophilous grasslands, rarely in sandy and rocky
grasslands, balks and fallows, margins of arable lands,
river banks, field roads, road and railway embankments
(Peniastekova & Kliment 2002). Primarily, the last
mentioned man-made habitats as well as rail yards and
railway platforms are typical habitats where the species
expands in recent decades.

2; Lucenec; railway station, in the rail yard, 184 m, 7683d;
48°20'13.2", 19°39'58.7"; 27.4.2012, RH (SAV). — l4c; Horna
Stubiia; railway station, in the rail yard, 585 m, 7179c¢; 48°49'51.6",
18°52'39.2";25.4.2013, RH. — Kremnické Bane; railway station, in
the rail yard, 775 m, 7279¢; 48°44'27.2", 18°54'12.2"; 25.4.2013,
RH. — 14d; Banské Bystrica; railway station, 343 m, 728lc;
48°44'10.1”,19°1009.0"; 28.5.2013, RH (SAV). — Vlkanova; rail-
way station, 315 m, 7380b; 48°40'07.8", 19°08'58.9"; 28.5.2013,
RH (SAV). — Slia¢; railway station Slia¢ ktipele, at the platforms,
298 m, 7380d; 48°36'51.4",19°08'58.7"; 24.4.2013, RH. — Zvolen;
railway station, 281 m, 7480b; 48°34'07.6", 19°07'09.8"; 10.5.2010,
18.4.2011, RH (SAV). — Zvolen; freight railway station, in the
rail yard, 290 m, 7480b; 48°34'22.4", 19°08'32.3"; 3.5.2012, RH
(SAV). —Zvolenska Slatina; railway station, platform, 331 m, 7481b;
48°33'32.0”,19°15'39.5"; 4.5.2012, RH. — Vigl'as; railway station,
at the platforms, 342 m, 7481b; 48°33'14.8",19°16'59.2"; 4.5.2012,
RH. — Pstrusa; railway station, at the platforms, 347 m, 7481b;
48°33'11.6", 19°18'47.0"; 3.5.2012, RH. — 14e; Banska Stiavnica;
railway station, in the rail yard, 520 m, 7579d; 48°26'50.5",
18°54'55.8"; 22.5.2013, RH, MS (SAV). — Banska Bela; railway
station, in the rail yard, 462 m, 7579b; 48°28'27.4", 18°56'48.7";
22.5.2013, RH, MS (SAV). — 14f; Lovinobana; railway station, at
the platforms, 238 m, 7583c¢; 48°26'42.0", 19°34'29.3";27.4.2012,
RH. — Krivan; railway station, 399 m, 7482d; 48°31'42.8",
19°26'42.5"; 24.5.2011, 11.5.2012, RH (SAV). — Stozok; railway
station, at the platforms, 360 m, 7482c; 48°32'17.5", 19°21'28.1";
2.5.2012, RH. — Detva; railway station, at the platforms, 375 m,
7482¢;48°32'01.6",19°24'22.1"; 14.4.2014, RH. — 15, Hnt$t’a, rail
yard in the edge of the railway station, 301 m, 7485b; 48°34'41.44",
19°57'25.39";25.5.2013, MS (herb. MS). — Rimavské Bana; railway
station, in the rail yard, 256 m, 7485d; 48°30'38.0", 19°56'42.1";
31.5.2013, MS (herb. MS). - 16; Cervena Skala; railway station, in
the rail yard, 783 m, 7186d; 48°49'33.7", 20°07'41.5"; 16.6.2004,
MZ; 48°49'20.95", 20°07'55.08"; 25.5.2013, MS (herb. MS). —
Muran; railway station, 386 m, 7286¢; 48°44°26.6", 20°03°05.0";
18.6.2004, MZ. — Tisovec; railway station, scattered in the rail
yard, 434 m, 7385b; 48°41'24.75", 19°56'09.76"; 31.5.2013, MS
(herb. MS). — 17; Vernar; railway station, gravel platform, 929
m, 7187a; 48°52'55.95",20°14'12.4"; 25.5.2013, MS (herb. MS).
— 22; Telgart; railway station, platform in front of the main build-
ing, 864 m, 7187c; 48°50'23.51", 20°11'10.55"; 25.5.2013, MS
(herb. MS). — 23b; Stary Smokovec; railway station, in the rail
yard, 993 m, 6887c; 49°08'21.41", 20°13'24.31"; 29.5.2013, MS
(herb. MS). — Tatranska Lomnica; railway station, at the platforms,
850 m, 6887b; 49°09'52.62", 20°16'45.78"; 29.5.2013, MS (herb.
MS). — 25; Klastor pod Znievom; railway station, at the platforms,
442 m, 7079a; 48°57'22.8", 18°51'09.2"; 25.4.2013, RH. — Maly
Cepéin; railway station, in the rail yard, 463 m, 7079c; 48°54'14.7",
18°50'36.7"; 13.5.2012, RH (SAV). — Pribovce-Rakovo; railway
station, at the platforms, 422 m, 7079a; 48°59'37.4", 18°52'46.5";
5.5.2011, DRL (herb. DRL); 13.5.2012, RH (SAV). — Turéianske
Teplice; railway station, in the rail yard, 491 m, 7179a; 48°52'32.19",
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18°51'2.65"; 5.5.2011, DRL (herb. DRL). — Borcova; rail yard
(Bernatova in Elias jun. 2012a). — 26a; Kralova Lehota; railway
station, scattered on the gravel embankment of the platform,
656 m, 6984d; 49°01'33.98", 19°47'08.6"; 14.5.2013, MS (herb.
MS). — Liptovsky Mikulas; railway station, in the rail yard, 572 m,
6983b; 49°05'27.87", 19°36'36.49"; 7.5.2011, DRL (herb. DRL).
— RuZomberok; railway station, rare in the freight rail yard, 480 m,
6981b; 49°04'56.24", 19°18'39.48"; 7.5.2011, DRL (herb. DRL);
9.5.2013, MS (herb. MS). — Tatranské Strba; railway station, in the
rail yard, 896 m, 6986a; 49°04'59.47",20°04'00.33"; 18.5.2013, MS
(herb. MS). — Vazec, railway station, gravel substrate of the rail yard,
811 m, 6985b; 49°04'01.21", 19°59'17.51"; 18.5.2013, MS (herb.
MS). — Vychodna; railway station, in the rail yard, 753 m, 6985b;
49°03'05.68", 19°55'10.98"; 14.5.2013, MS (herb. MS). —26b; Svit;
railway station, rare in the rail yard and on the unpaved substrate of
the platforms, 731 m, 6987a; 49°03'39.58",20°11'53.03"; 18.5.2013,
MS (herb. MS). — 28; Varin; railway station, in the rail yard, E of the
station building, 355 m, 6879a;49°12'03.7",18°51'01.1"; 5.5.2011,

DRL (herb. DRL).

Erysimum marschallianum — This xerothermophi-
lous species is originally distributed in Central and
Eastern Europe; however, the status of its native occur-
rence in some localities is uncertain. In some countries
(e.g. Poland), it is reported as introduced (Jalas &
Suominen 1994). Also in Slovakia, most of the recorded
localities of this rare species are anthropogenic and a
lot of them show certain dependence of the species on
railway stations (cf. Michalkova 2002). Recently, it has
been recorded from the railway stations only (Letz et
al. 2013). The origin of this species in Slovakia is not
clear and a possibility of its previous introduction to the
country is probable.
14e; Ziar nad Hronom; railway station (DRL in Letz et al. 2013). —
15; Jaklovce; railway station (Ferakova 2000 SAV sec. Michalkova
2002). — Nalepkovo; railwa}y station (Mraz 1998 herb. Mraz sec.
Michalkova 2002). — 21a; Zilina; railway station (Urbanova 1992
ZAM sec. Michalkova 2002). — 30c; Bardejov; railway station,
beside the rail yard, 267 m, 6793b; 49°17'53.52", 21°16'59.90";
26.5.2011, DRL (herb. DRL).

Erysimum repandum (VU) — The species is na-

tive to Europe and Asia with secondary occurrence
in Australia and North America (Michalkova 2002).
Medvecka et al. (2012) evaluate it as a naturalized
archaeophyte for Slovakia. Formerly, it was considered
to be a typical segetal species, but nowadays it grows
also on different ruderal habitats, such as fallows,
surroundings of roads, dumps, and banks. It has also
been recorded in some river ports (Jehlik 2013). E.
repandum is a thermophilous species with the centre of
its occurrence in lowland to colline belt (Michalkova
2002). It spreads to railway biotopes either from fields
or with transported cereals.
6; Boleraz; railway station, 182 m, 7571a; 48°2815.17,17°29°52.5";
12.6.2012, JM, MZ (SAV). — Leopoldov; railway station, holding
tracks, 143 m, 75?2d; 48°26'25.0", 17°45°28.8"; 12.6.2012, JM,
MZ (SAV). — 8, Cierna nad Tisou, railway station; Dobra, rail
transhipment yard (Jehlik & Dostalek 2008).

Geranium lucidum — This Subatlantic-Submedi-
terranean species is distributed mainly in Western and



Southern Europe. Northern border of its distribution
area passes through south-western Slovakia (cf. Meusel
et al. 1978). Only recently, one locality was found in
south-eastern central Slovakia (at Bretka village; Sutory
2013). In Slovakia, this rare species grows mostly on
shady andesitic or limestone rocky places. Its occur-
rence has not been previously known on a secondary
habitat. The railway station of Drazovce is located
close to the phytogeographical district of Tribe¢, where
several natural localities of the species were reported
(cf. Jasicova 1982).

6; Drazovce; railway station, in the rail yard, 150 m, 7674a;
48°2127",18°03"15"; 16.5.2013, PM.

Geranium molle (LR:nt) — This xerothermophilous
species is distributed mainly in Western, Southern and
Central Europe and Northern Africa (cf. Meusel et al.
1978). It is quite rare in Slovakia, distributed especially
in southern part of the country, growing rather on semi-
natural habitats (JasiCova 1982). However, its localities
are insufficiently documented.

4; Jablonica; railway station, in the rail yard, 200 m, 7370c;
48°36°24", 17°24’32"; 6.5.2013, 1. Hodalova, PM.

Geranium rotundifolium (VU) — This Mediter-

ranean to Submediterranean thermophilous species
is distributed mainly in Southern Europe, Northern
Africa and in adjacent Western Asia (cf. Meusel et al.
1978). Northern border of its distribution area passes
through the northern margin of the southern half of the
territory of Slovakia (cf. Slezak et al. 2012), where it
prefers rather natural or seminatural habitats like rocky
bushy slopes with granodioritic, andesitic or limestone
bedrock. Records from railway stations presented here
document a certain tendency of this rare species to be
introduced to secondary habitats. Similar occurrence
of the species and its spreading along railways to the
north in recent years is documented also from the Czech
Republic (cf. Hadinec 2014).
4; Kuchyna; railway station, in the rail yard, 220 m, 7568d,;
48°24°477,17°0813"; 6.5.2013, 1. Hodalova, PM (foto). — 6; Vrable;
railway station, in the rail yard, 140 m, 7775b; 48°15°10", 18°18°01";
16.5.2013, PM (SAV). — Zlaté Moravce; railway station, at the S
margin of the station building, 180 m, 7676a; 48°2308", 18°22'36";
16.5.2013, PM (SAV).

Hippochaete ramosissima — Typical species grow-
ing in dry to wet sandy habitats of lowlands in southern
part of Slovakia with secondary spreading into man-
made or man-modified habitats such as railways, gravel
yards or road margins (Futék et al. 1966; Smatana 2004;
Smatana in Elias 2011b). It is a diagnostic species of
Festucetea vaginatae and Koelerio-Corynephoretea
classes (Jarolimek et al. 2008).

6; Bratislava; railway station Bratislava Vychod, 132 m, 7869a;
48°11'39.11", 17°10'36.55"; 16.9.2013, DRL et al. (herb. DRL).
— Sladkovicovo; edge of the railway embankment W of the rail-
way station, 117 m, 7871b; 48°11°46.7”, 17°37°28.8”; 4.6.2014,
DRL. — Galanta; in the rail yard W of the railway station, near the
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branching-off to Sered’, 117 m, 7872a; 48°11°09.3”, 17°42°55.6”;
4.6.2014, DRL. — Trnovec nad Vahom; in the rail yard E of the
railway station, 114 m, 7873b; 48°09°06.0”, 17°56°07.5”; 4.6.2014,
DRL. — Palarikovo; near the branching-off to Nové Zamky, in
the rail yard, 114 m, 7974b; 48°03°19.0”, 18°05°17.5”; 4.6.2014,
DRL. — Levice; S of the railway station, near the branching-off to
Bratislava, in the rail yard, 156 m, 7777d; 48°12°21.2”, 18°35°43.0”;
2.5.2014, DRL. — Bratislava; main railway station, in the rail yard
ca 300 m E of the station, 168 m, 7868b; 48°09°31.0”, 17°06°37.0”;

4.6.2014, DRL.

Lactuca saligna (EN) — This Eurasiatic-sub-Medi-

terranean species is known from substantial part of
Europe and its distribution area extends as far as 52°
north latitude. It is typical lowland to sub-mountain spe-
cies of artificial or man-modified natural habitats such
as pastures, river banks, wood margins, arable fields;
on the other hand, it can be found in strictly artificial
habitats such as margin of railways or roadsides (Fera-
kova 1977). In Slovakia, Lactuca saligna belongs to
a relatively rare and threatened species (cf. Ferakova
et al. 2001) considered a diagnostic species of saline
pastures (Jarolimek et al. 2008). However, many new
localities from man-made or man-modified habitats
have chronologically increased in recent years (Kochja-
rova 2010; Elias jun. in Elid$ jun. 2013). Based on this
evidence, category of threat of the species will decline
in the new version of the Slovak Red list of vascular
plant on category “vulnerable” (Elias et al. 2014).
2; Lucenec; railway station, in the rail yard, 184 m, 7683d;
48°20'13.2", 19°39'58.7"; 31.7.2012, RH (SAV). — 14d; Zvolen;
railway station, at the 1* platform, 282 m, 7480b; 48°34'12.9",
19°07'17.5"; 30.7.2012, RH (SAV). — 14f; Krivan; railway station,
399 m, 7482d; 48°31'42.8", 19°26'42.5"; 2.7.2013, RH (SAV).

Neslia paniculata — 1t is an Asiatic species with
distribution in almost whole Europe (Mraz 2002). It
is evaluated as a naturalized archacophyte (Medvecka
et al. 2012) and a characteristic species of the typical
segetal thermophilous alliance Caucalidion lappulae
(Jarolimek et al. 1997) in Slovakia. It occurs relatively
rarely in arable fields (mainly in cereals) and other
synanthropic habitats scattered in the whole area of
Slovakia (Mraz 2002). It is spread probably with cereal
grains along railways and also in river ports (Jehlik
2013).

6; Surroundings of Trnava; railway embankments (Frantova 1947). —
13; Trencianska Tepla; railway station, holding tracks, 224 m, 7074d;
48°56°15.17, 18°06°45.7"; 14.6.2012, JM, MZ (SAV).

Papaver argemone (VU) — The species is native to
southern Europe and it behaves as a naturalized archaeo-
phyte in Slovakia (Siposova et al. 2002; Medvecka et
al. 2012). It occurs mainly in cereal fields, fallows and
different ruderal biotopes from lowland to colline belt.
The centre of its distribution is in western and southern
Slovakia, mostly in the Pannonian area (SipoSova et
al. 2002). P. argemone 1is a relatively frequent weed
in the fields in the Borska (Zahorska) nizina Lowland
(Méjekova et al. 2010; Majekova & Zaliberova 2014).
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It is a characteristic species of the Centaureetalia cyani
order which is typical for cereal fields (Jarolimek et
al. 1997). Its occurrence in railway stations and lines
is quite common, probably due to transport of cereal
grains by railway traffic.

4, gajdikove Humence; railway station, 185 m, 7369b; 48°39°35.6",
17°15745.8";30.6.2011, JM, MZ. — Jablonica; railway station, 205
m, 7370c; 48°3622.1",17°24°36.2"; 30.6.2011, IM, MZ. — Plavecky
Stvrtok; railway station, beside the pavement, 159 m, 7668a;
48°22719.5", 17°00°26.3"; 11.5.2011, JM, MZ. — 6; Smolenice;
railway station, 203 m, 7470d; 48°31°12.9",17°27°19.17; 12.6.2012,
IM, MZ (SAV). — Leopoldov; railway station, holding tracks, 143
m, 7572d; 48°26°25.0", 17°45°28.8"; 12.6.2012, M, MZ (SAV). —
Cachtice; railway station, 190 m, 7272d; 48°43°24.4", 17°48°09.9";
12.6.2013, JM, MZ (SAV). — Railway stations: Gan, Sladkovicovo
(Elid$ jun. in Elid$ jun. 2010). —13, Trencianska Tepla; railway
station, holding tracks, 224 m, 7074d; 48°56°15.1", 18°06°45.7";
14.6.2012, IM, MZ (SAV).

Papaver dubium subsp. austromoravicum (LR:nt)
— This Pontic-Pannonian taxon occurs in the Balkans,
Hungary, Austria, Czech Republic, Slovakia and
Ukraine (Horandl 1994; Siposova et al. 2002). Northern
margins of its distribution area pass through Slovakia,
where the species is known mainly in southern Slovakia,
while more northern localities are very few. In addition
to natural habitats such as xerophilous grasslands and
shrubs, the taxon grows in man-made habitats, includ-
ing vineyards and railway embankments (Siposova et
al. 2002).

14b; Ziar nad Hronom; railway station, side tracks beside the line SW
of the station building, 245 m, 7479a; 48°34'37.07", 18°52'01.51";
20.5.2013, DRL (herb. DRL). — 14d; Zvolen; freight railway station,
in the rail yard, 290 m, 7480b; 48°34'22.4",19°08'32.3"; 3.5.2012,
RH (SAV). — 14f; Stozok; railway station, in the rail yard, 360 m,
7482c¢; 48°32'17.6", 19°21'27.9"; 24.5.2013, RH.

Petrorhagia saxifraga (LR:nt) — It is a perennial
species with native occurrence in Southern and Cen-
tral Europe. It grows in the warmest areas of Western
and Southern Slovakia. Most localities are situated in
the surrounding of the city of Bratislava (Strba 2012),
so the occurrence in railway facilities in this city is
not surprising. It was recorded also in some Slovak
(Bratislava and Komarno) and Austrian ports (Jehlik
2013). However, it primarily grows on dry, heating,
calcareous, nutrient-poor biotopes and it is a diagnostic
species of the Festucetea vaginatae class and of the Fes-
tucion vaginatae and Euphorbio cyparissiae-Callunion
vulgaris alliances (Jarolimek et al. 2008; Strba 2012).

6; Bratislava; port Dunajsky pristav, railway in the area of the port,
136 m, 7868d; 48°08'17.98", 17°07'49.87"; 28.5.2013, excursion.
— Bratislava; city part Ruzinov, Ruzinovska street, at the tram rails
near the stop Simracna, 136 m, 7869a; 48°09'28.83",17°10'10.41";
29.5.2013, DRL.

Saxifraga granulata (LR:nt) — This European (Sub-
atlantic) perennial species reaches the eastern limit of its
range in Slovakia (Hrouda 1999). Detailed analysis of
its historical records (JasiCova & Futak 1985) suggests
its vegetation preference to mown meadows, mesic
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pastures and dry grasslands. Although most of the avail-
able localities occur primarily in Central Slovakia (e.g.
Stiavnické vrchy Mts.), data from man-made sites are
scarce.

14e; Kozelnik; railway station, in the rail yard, 374 m, 7480c;
48°30'55.41",19°00'16.97"; 22.5.2013, RH, MS (herb. MS).

Saxifraga tridactylites — This slender annual species

naturally inhabits calcareous grasslands and various
stony and gravel places, but many findings are closely
related to anthropogenic sites. Large populations have
been recently observed along railways and roadsides
in Central Europe (Brandes 1983, 1993; Reisch 2007).
The same is also true for Slovakia, where natural records
(e.g. from different types of dry and sun-exposed stony
habitats; Kliment et al. 2000, 2008) are accompanied
by those originating from man-made habitats such as
railway embankments, field roads, old walls or river
ports (JasiCova & Futak 1985; Jehlik 2013).
6; Bratislava-Vinohrady; railway station, 143 m, 7868b; 48°11'13",
17°07'59"; 16.4.2012, MZ. — Trnava; railway station, 1* platform,
track 106, 146 m, 7671b; 48°22°11.8", 17°35°16.1"; 9.4.2014, MZ
(SAV). —9; Stara Tura, railway station, 280 m, 7272a; 48°46'23.7",
17°42°01.27; 12.6.2013, JM, MZ (SAV). — 14e; Banska Bel; railway
station, in the rail yard, 462 m, 7579b; 48°28'23.8", 18°56'50.42";
22.5.2013, RH, MS (herb. MS). — 14f; Krivan; railway station, 399
m, 7482d; 48°31'42.8", 19°26'42.5"; 11.5.2012, RH (SAV). — 21¢;
Ruzomberok; railway station, 477 m, 6981b; side tracks beside the
parking, 477 m; 49°04'56.89", 19°18'37.63"; 7.5.2011, DRL (herb.
DRL); inter-track areas, 49°04'57.7", 19°18'37.18"; 9.5.2013, MS
(herb. MS).

Sempervivum carpathicum subsp. heterophyllum
(VU) — This Western Carpathian endemic taxon from
the Sempervivum montanum group is distributed only
in Slovakia. Its occurrence is restricted to andesite or
rhyolite of neovolcanic mountains (Slovenské stredo-
horie and Slanské vrchy Mts.) or, very rarely, to auto-
metamorphic granitic rocks at the southern foothills of
the Krivanska Mala Fatra Mts. The altitude of natural
habitats well-corresponds with the altitudinal range of
the whole S. montanum group (Letz & Marhold 1998;
Letz 2002). The record of an occurrence on a secondary
habitat of a railway wall, as well of rocks hewn during
the construction of the railway documented here, is
possible only due to the very close occurrence on natural
autometamorphic granitic rock above the railway. The
plants growing on the wall were collected already in
1978 by Hodoval (BRA, rev. DRL).

21b; Between the villages Kral'ovany and Parnica; stony wall under
the railway, 460 m, 6880b; 49°10'25.52", 19°07'54.08"; 15.7.1993,
DRL.

Tribulus terrestris (EN) comes from Africa, but
nowadays it occurs in all continents. In Slovakia, it is
evaluated as a naturalized archacophyte and the northern
border of its archacophytic distribution passes through
Slovakia (Elia§ & Ferakova 1999; Medvecka et al.
2012). In the past, the species was relatively rare with
distribution only in south-western Slovakia. Arable and



abandoned fields, edges of roads and sands were typical
habitats of its occurrence (Zahradnikova 1982; Elias
& Ferakova 1999). T. terrestris is a diagnostic species
of the Eragrostion alliance (Jarolimek et al. 2008).
Nowadays, it spreads very intensively by railway traffic
to secondary habitats such as rail yards and platforms.
Such occurrence was firstly recorded by Elias (1977)
in Slovakia. It makes serious troubles to railway work-
ers because of its thorny fruits. In the past, the species
was protected by law in Slovakia but, at present, it is
not under protection. Also its category of threat will be
reduced (Elias et al. 2014). Our record of the species
in the railway station of Trencianska Tepla seems to be
the most northern locality of'its distribution in Slovakia;
Zahradnikova (1982) considered, as the most northern
one, the occurrence in Sered’.

4; Kuty; railway station, behind the 5" track, 160 m, 7368a;
48°39°43.77,17°02°51.9";28.7.2011, IM, MZ (relevé 2). — Bratisla-
va-Devinska Nova Ves; railway station (Ferakova in Elia§ jun.
2010). — 6; Bratislava; railway station Bratislava Vychod, 132 m,
7869a; 48°11'41.33", 17°10'51.04" and 48°11'41.79", 17°10'35.07";
16.9.2013, DRL et al. (herb. DRL). — Bratislava; main railway
station, holding tracks W of the main building, 178 m, 7868b;
48°09°33.2", 17°06°18.3"; 28.7.2014, MZ. — Leopoldov; railway
station, holding tracks, 143 m, 7572d; 48°26°25.0", 17°45'28.8";
12.6.2012, JM, MZ (SAV). — Trnava; railway station, 2" platform,
146 m, 7671b;48°22°11.6",17°35°08.9"; 14.7.2014, MZ. — Railway
stations: Sered’, Bratislava-Nové Mesto (Elia§ 1977, 1979a). — Ni-
tra; railway station (Kost'al in Elia$ jun. 2014). — 13; Trencianska
Tepla; railway station, holding tracks, 224 m, 7074d; 48°56°15.1",
18°06°45.7"; 14.6.2012, IM, MZ (SAV).

Relevé 2: area 7.5 m?, cover E| 45%, height 5-30 cm, substrate:
finer railway gravel. E : Tribulus terrestris 3, Bromus tectorum 1,
Setaria pumila 1, Amaranthus albus +, Arenaria serpyllifolia +,
Bromus hordeaceus +, Digitaria sanguinalis +, Linaria vulgaris +,
Portulaca oleracea +, Viola arvensis +.

Vicia grandiflora — This annual species inhabits

warm and dry places such as meadows, steps, banks,
vineyards, fields. Its occurrence is documented mainly in
the Pannonian region and only rarely in the Carpathian
region (Chrtkova 1988). Therefore, the occurrence in the
railway station located in the phytogeographical district
of Vtacnik is exceptional. However, its spreading by
transport is probably common (Jehlik 2013).
6; Bratislava-Vinohrady; railway station, slope near the railway line,
143 m, 7868b; 48°11'13", 17°07'59"; 1995-2007, MZ. — 8; Velké
I§apu§any; rail transhipment yard (Jehlik & Dostalek 2008). — 14b;
Ziar nad Hronom; railway station, side tracks beside line SW of
the station building, 245 m, 7479a; 48°34'37.07", 18°52'01.51";
20.5.2013, DRL (herb. DRL).

Vulpia myuros — It is a thermophilous low grass with
Submediterranean-Subatlantic-Eurasian distribution. It
grows, primarily, on acidic substrates — granodiorites,
slaty gneiss and acidic sands (Valachovi€ et al. 1995)
and is a diagnostic species of the Thero-Airion alliance
(Jarolimek et al. 2008). Secondary occurrence on the
stony runes in vineyards of the Malé Karpaty Mts. was
reported by Maglocky (1978), on the roadsides in the
Tribe¢ Mts. — by Elids (1972) and in the Borska nizina
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Lowland — by Zaliberova et al. (2008). It spreads by
railway and ship transport also in some European coun-
tries (Brandes 1983, 2003; Jehlik 2013).

6; Cifer; railway station, beside the panel road near the track, 148
m, 7670d; 48°1929.5", 17°2929.0"; 11.6.2012, IM, MZ (SAV). —
Cachtice; railway station, 190 m, 7272d; 48°43°24.4",17°48°09.9";
12.6.2013, IM, MZ (SAV).

Excerpted records of other 39 threatened species
(with categories DD to EX) from literature sources:

Aegilops cylindrica (CR): 1; Chlaba; railway station
(Elias jun. et al. 2013). — 6; Dunajské Streda; railway
station (Elia§s 1981). — Railway stations: Dunajska
Streda, Sered’, Galanta, Trnovec nad Vahom (Elias
jun. et al. 2013). — 8; Cierna nad Tisou; railway station;
Dobr4, rail transhipment yard (Jehlik & Dostalek 2008).
— Railway stations: Dobra, Cierna nad Tisou (Elia$ jun.
etal 2013).

Bromus arvensis (VU): 6; Surroundings of Trnava;
railway embankments and in the rail yard (Frantova
1947). - §; Cierna nad Tisou; railway station; Dobra,
rail transhipment yard (Jehlik & Dostalek 2008).

Bromus secalinus (EN): 8;Cierna nad Tisou; rail-
way station; Dobrd, rail transhipment yard (Jehlik &
Dostalek 2008).

Camelina rumelica (CR): 8; Cierna nad Tisou;
railway station (Jehlik & Dostalek 2008).

Caucalis platycarpos (VU): 6; Surany; near the
train-formation line (Elid$ 1979a).

Caucalis platycarpos subsp. platycarpos (VU): 6;
Surroundings of Trnava; railway embankments and in
the rail yard (Frantova 1947).

Cephalaria transsylvanica (LR:nt): 6; Railway
stations: Sala, Hlohovec (Eli4s jun. in Elia$ jun. 2010).

Ceratocephala orthoceras (former EX): 8; Cierna
nad Tisou; railway station (Majekova et al. 2013).

Chenopodium urbicum (VU): 8; Cierna nad Tisou;
railway station; Dobr4, rail transhipment yard (Jehlik
& Dostalek 2008).

Chenopodium vulvaria (VU): 6; Surroundings of
Trnava; freight railway stations (Frantova 1947).

Conringia orientalis (EN): 8; Cierna nad Tisou;
railway station (Jehlik & Dostalek 2008).

Corallorhiza trifida (VU): 23b; Railway embank-
ment between stations Strbské and Popradské Pleso
(M3jekova & Podrouzkovd Medveckd in Elias jun.
2011b).

Crepis pulchra (EN): 2; Hontianske Tesare; railway
station (Elia§ jun. in Elid$ jun. 2012a). — 6; Stirovo;
railway station (Elias jun. in Elid$ jun. 2011b). — Nitra;
railway station (Eli&s$ jun. in Elias jun. 2012a).

Cyanus segetum (LR:nt): 6; Surroundings of Trnava;
railway embankments and in the rail yard (Frantova
1947). — 8;Cierna nad Tisou; railway station (Jehlik &
Dostalek 2008).
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Eragrostis pilosa (EN): 14e; Ziar nad Hronom;
railway station (Elia$ jun. in Elias$ jun. 2012a).

Eryngium planum (VU): 8; Cierna nad Tisou; rail-
way station; Velké KapuSany, rail transhipment yard
(Jehlik & Dostalek 2008).

Erysimum diffusum (LR:nt): 8; Cierna nad Tisou;
railway station; Dobra; rail transhipment yard (Jehlik
& Dostalek 2008).

Erysimum wittmannii: 21c; Horny Harmanec;
railway station Harmanec-jaskyna, inter-track area
(Kochjarova 2007).

Galium tricornutum (EN): 8; Cierna nad Tisou;
railway station (Jehlik & Dostalek 2008).

Glaucium corniculatum (EN): 8; Cierna nad Tisou;
railway station (Jehlik & Dostalek 2008).

Herniaria hirsuta (LR:nt): 4; Kuty, railway station
(more specimens sec. Elia§ jun. 2012b); Sajdikove
Humence; railway line (Dvorak 1963 BRA sec. Elias
jun. 2012b).

Hibiscus trionum (VU): 8, Cierna nad Tisou, railway
station (Jehlik & Dostalek 2008).

Kickxia elatine (LR:nt): 8, Cierna nad Tisou, railway
station (Jehlik & Dostalek 2008).

Lepidium perfoliatum (VU): 6; Bratislava-Nové
Mesto; railway station (Ferakova & Javorcikova 1974).
— Sered’; railway station (Elia§ 1979a). — 8; Cierna nad
Tisou; railway station (Jehlik & Dostalek 2008).

Linum austriacum (LR:nt): 6; Surroundings of
Trnava; railway embankments (Frantova 1947). — 10;
Vad’ovce; railway embankment (Weber 1934 PRC
sec. Futak 1982b). — 14c; Jalna; railway above the
village (Futak 1934 SAV sec. Futak 1982b, Futak
1943). — 25; Maly Cepéin; railway (Margittai 1914 sec.
Futak 1982b). — Klastor pod Znievom; railway station
(Petrikovich 1911 BRA et Margittai 1911 sec. Futak
1982b). — 29; Between the villages Krivany and Ka-
menica; at railway (S¢avnicky 1967 sec. Futak 1982b).

Marrubium peregrinum (LR:nt): 6; Surroundings
of Trnava; railway embankments (Frantova 1947).

Minuartia glomerata (EN): 6; Stirovo; railway
station (Elias jun. in Elia$ jun. 2010).

Misopates orontium (VU): &; Cierna nad Tisou;
railway station (Jehlik & Dostalek 2008).

Nigella arvensis (VU): 6; Surroundings of Trnava;
railway embankments and freight railway stations
(Frantova 1947). — 8; Cierna nad Tisou; railway station
(Jehlik & Dostalek 2008).

Podospermum laciniatum (CR): 6; Surroundings
of Trnava; railway embankments (Frantova 1947). This
record could concern the more frequent and agesto-
chorically spreading P. canum, as the two species were
misinterpreted in some floras of former Czechoslovakia.

Psyllium arenarium (VU): 6; Railway stations:
Bratislava Petrzalka, Bratislava Vychod, Trnava, Sered’,
Slazany (Elias 1979a, c). — Levice; railway station
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(Elia$ jun. in Elia$ jun. 2010). — 8; Cierna nad Tisou,
railway station; Dobra, rail transhipment yard (Jehlik
& Dostalek 2008).

Rumex stenophyllus (VU): 8; Cierna nad Tisou;
railway station (Jehlik & Dostalek 2008).

Taraxacum serotinum (EN): 6; Surroundings of
Trnava; railway embankments (Frantova 1947).

Tithymalus tommasinianus (DD): 8; Cierna nad
Tisou; railway station; Velké Kapusany; rail tranship-
ment yard (Jehlik & Dostalek 2008).

Tragus racemosus (VU): 6; Railway stations:
STazany, Sered’ (Elias 1979a).

Vaccaria hispanica subsp. grandiflora (CR): 6;
Bratislava; main railway station (Elias 1979a).

Verbascum speciosum (EN): 6; Slopes along railway
lines near Pezinok, Senkvice, Bahoti, Trnava (Elias
1981). — Chotin; railway station (Elia$, Sadovsky in
Kralik 2009).

Veronica agrestis (EN): 6; Surroundings of Trnava;
freight railway stations (Frantova 1947).

Xanthium strumarium (VU): 6; Surroundings of
Trnava; railway embankments, rail yard and freight
railway stations (Frantova 1947).-8§; Cierna nad Tisou;
railway station; Vel'ké Kapusany; rail transhipment yard
(Jehlik & Dostalek 2008).

4. Discussion

Fragmentation and degradation of native habitats re-
sulting from the intensification of land-use practices are
generally considered to be main processes in recent Cen-
tral European landscape. They can have a pronounced
effect on the distribution pattern of threatened species.
Although these species mostly require special effort in
conservation management, several of them are able to
colonize new and secondary man-made habitats. The
present study reinforced the theory that railway transport
facilities as man-made habitats can create artificial but
ecologically suitable conditions for the occurrence and
further spreading of rare and threatened vascular plants.
Several thermophilous species (such as Androsace
elongata, Draba nemorosa, Erysimum marschallianum,
Papaver dubium subsp. austromoravicum) grow mainly
on stony, gravelly or sandy substrata of railway yards
or on platforms. Some species (Erysimum wittmannii,
Geranium lucidum, Sempervivum carpathicum) occur
connected with railways exclusively due to a very close
parallel occurrence in their natural habitats. Segetal spe-
cies (e.g. Adonis aestivalis, Neslia paniculata, Papaver
argemone) are also quite frequent due to the spreading of
their seeds with cereals transported by trains. In general,
traffic (mainly freight transport) has an important role
in the extension of plant species — alien but also native
ones. The same is also true for European river ports
(Jehlik 1998, 2013).



Some species (e.g. Dichodon viscidum, Vicia
grandiflora) are spreading by the railway northwards.
Cerastium semidecandrum — common species in the
Pannonian area — was recorded in Northern Slovakia
in railway stations only (cf. Letz & Michalkova 2012).
Similarly, degilops cylindrica is spreading by the rail-
way to the north (Elias et al. 2013).

Railway habitats often represent an adventive oc-
currence of some native species, now extinct in former
localities — e.g. Aegilops cylindrica or Ceratocephala

Biodiv. Res. Conserv. 35: 75-85, 2014

orthoceras (Elias et al. 2013; Majekova et al. 2013).

Despite regular elimination of vegetation in railway
areas by chemical and mechanical treatment, railways
and their facilities represent a place of conservation of
rare and threatened species.
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