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ARTEMISIA SANTONICUM SUBSP. PATENS
IN SLOVAKIA: THE SAD STORY OF OBLIGATE
HALOPHYTE ON THE NORTHERN EDGE OF ITS
DISTRIBUTION RANGE

Daniel DITE!, Pavol ELIAS jun.? & Zuzana MELECKOVA'

Abstract

Historical and current occurrence of obligate halophyte Artemisia santonicum subsp. patens was studied in
Slovakia during 2001-2012. The species has been occurred in the Podunajska nizina Lowland and the Vycho-
doslovenska nizina Lowland; 35 localities were found in total. The data from the Zahorska nizina Lowland
is erroneous. Recently the number of localities decreased markedly and the species was confirmed only in 17
sites. Most of them (16) is situated in the Podunajska nizina Lowland and a single one has been confirmed in
the Vychodoslovenska nizina Lowland. Based on our data, Artemisia santonicum subsp. patens belongs to the
endangered (EN A2ac+4c) plants of the Slovak flora according to IUCN categories and criteria, because 50 %
of locations were destroyed and survival prognosis is unfavorable for the most recent populations.
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Izvlecek

V ¢lanku smo obravnavali histori¢no in trenutno razsirjenost obligatne halofitske vrste Artemisia santonicum
subsp. patens na Slovaskem med leti 2001 in 2012. Vrsta se pojavlja v nizinah Podunajska nizina in Vychodoslo-
venska niZina; skupno smo nasli 35 rastis¢. Podatki o pojavljanju v nizini Zahorské niZina so napaéni. Stevilo
rastiS¢ se je v zadnjem ¢asu obcutno zmanjsalo in pojavljanje vrste smo potrdili samo na 17 lokalitetah. Vecina
(16) je iz Podunajska nizZina in samo ena iz Vychodoslovenska nizina. Na podlagi nasih podatkov takson Ar-
temisia santonicum subsp. patens uvrscamo med ogrozene (EN A2ac+4c) vrste slovaske flore na podlagi ITUCN
kategorij in kriterijev, saj je bilo unicenih 50% rastis¢ in tudi napovedi za prezivetje trenutnih populacij so

neugodne.

Kljucne besede: Artemisia santonicum subsp. patens, pojavljanje, halofiti, IUCN kriterij.

1. INTRODUCTION

The genus Artemisia is one of the largest gen-
era in Asteraceae family. It is comprised of about
200-500 taxa widely distributed in the Northern
Hemisphere but poorly represented in the South-
ern Hemisphere (Bremer & Humphries 1993,
Vallés & McArthur 2001). Most of taxa are oc-
curred especially in Eurasia including also the
species Artemisia santonicum L. [syn. A. monogy-
na Waldst. et Kit., A. maritima subsp. monogyna

(Waldst. & Kit.) Hegi]. Artemisia santonicum, very
variable taxon from A. maritima group, is usually
divided to two subspecies: subsp. santonicum and
subsp. patens (Neilr.) K. M. Perss [syn. A. mar-
itima var. patens Neilr., A. salina subsp. patens
(Neilr.)) Sagorski, A. santonicum subsp. pannoni-
cum Guterm., nom illeg.]. The nominate subspe-
cies is distributed from eastern Austria to western
Romania and Hungary (Persson 1974, Tutin &
Persson 1976, Penksza & Kiraly 2009). The sec-
ond one occupy wide area in Eurasia from east-
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ern Austria, Slovakia, Hungary, Romania, Serbia
(Voyvodina), Croatia, southern Ukraine, central
and southern Russia, western Kazakhstan, north-
east Greece, and Turkeys; it is missing in NW part
of the Pannonian Basin in the Czech Repub-
lic (Persson 1974, Tutin & Persson 1976, Kursat
et al. 2011). In Slovakia, only subsp. patens was
confirmed (Dostal & Cervenka 1992, Marhold &
Hindéak 1998, Grulich & Ferdkova 1999).

Artemisia santonicum subsp. patens occurrs
only in the southern part of Slovakia in the low-
land regions. Here, the species has reached the
northern limit of its distribution range (Grulich
& Ferdkova 1999). A. santonicum subsp. patens be-
longs to the group of obligate halophytes. The
number of localities has significantly reduced on
the northern edge of its range (Sadovsky et al.
2004, Elias jun. et al. 2008, Dité et al. 2012). For
this reason the species was classified as “endan-
gered” (EN) in Red Lists of Slovakia and Austria
(Niklfeld & Schratt-Ehrendorfer 1999, Ferakova
et al. 2001).

Artemisia santonicum is a typical herb of the
Pannonian salt steppes (Krippelova 1965, Mu-
cina 1993, Borhidi 2003), and it is a member of
various plant communities of salt-affected soils.
It has the optimum occurrence in communities of
Festuco-Puccinellietea, especially in the association
Artemisio santonici-Festucetum pseudovinae. The
species has reached the highest coverage in this
type of vegetation also in the salt habitats of Slo-
vakia (Vicherek 1973, Dité et al. 2010a), however,
Artemisia santonicum subsp. patens was found also
in other communities: Camphorosmetum annuae
(Krippelova 1965, Dité et al. 2008), Puccinellietum
limosae (Vicherek 1973, Zlinska 2003, Dité et al.
2009), and Hordeetum hystricis (Dité et al. 2011a).
Vicherek (1973) found it also in the stands of as-
sociation Achilleo setaceae-Festucetum pseudovinae.

Borhidi (2003) pointed out association Li-
monio-Artemisietum santonici (So6 1927) Topa
1939 from Hungary belonging to alliance Puc-
cinellion limosae. This association was referred
mistakenly to Slovakia (Vicherek 1973); Mucina
(1993) mentioned it also from the surrounding
of the lake Neusiedl in Austria. According to
Borhidi (2003) this association occurs only in the
southern part of the Hortobagy, which has well-
developed typical stands and also degraded, flo-
ristically impoverished secondary stands. He also
indicates the species in the association Peucedano-
Asteretum sedifolii So6 1947 corr. Borhidi 1996 (al-
liance Peucedano officinalis-Asterion sedifolii Borhidi

1996). This community was not reported from the
area of Slovakia. Borhidi & Séanta (1999) men-
tioned the species also from associations Agrostio
-Caricetum distantis Rapaics ex So6 1938 and Pho-
liuro-Plantaginetum tenuiflorae Wendelberger 1943.
This work is aimed to analyse historical and
recent occurrence of Artemisia santonicum subsp.
patens in Slovakia, to characterise all current
populations and to evaluate the Red List status of
the species using IUCN categories and criteria.

2. MATERIAL AND METHODS

The study was carried out during the years 2001
— 2012 in the Podunajskd nizina Lowland and
Vychodoslovenska nizina Lowland. The data
concerning the distribution of the species was ob-
tained from herbaria BP, BRA, BRNU, BRNM,
CL, LTM, MMI, MZ, NI, KO, OLM, PMK,
PR, PRC, SAV, SLO and ZV. Herbarium abbre-
viations are according to Holmgren et al. (1990)
and Vozarova & Sutory (2001). Those results are
presented on the point map designed by program
ArcGis, version 9.2. Coordinates of recent loca-
lities were obtained during field research using
GPS equipment Garmin CS 60; the numbers of
grid squares follow one that was described by
Niklfeld (1971). A list of localities was compiled
according to the directives of the Fléra Slovenska
VI/1 (cf. Goliadova & Siposova 2008).

The abbreviations of works published before
1956 are cited according to Futak & Domin (1960)
and the nomenclature of flowering plants follows
Marhold & Hindak (1998). Phytogeographical
divisions are used by Futak (1980).

The state of the populations of Artemisia san-
tonicum at the individual locations are deter-
mined on a scale from 1 to 5, where 1 represents
the most favourable state, 5 the worst:

1) population stabilized under the current condi-
tions,

2) population with slightly decreasing frequency,
but conditions of locality are relatively stable,

3) population with decreasing frequency and
conditions of locality are under pressure of
negative factors (secondary succesion, human
activities — tillage, recultivations, construc-
tion of buildings etc.),

4) residual population (markedly reduced), threa-
tened with extinction,

5) population extinct, not confirmed during our
research.
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Status of the populations was estimated based A more detailed information about the cur-
on repeated phytosociological relevés, monitor- rent populations of Artemisia santonicum subsp.
ing on permanent plots, in rare cases, subjective,  patens in Slovakia is listed below:
based on the estimation of abundance and popu-
lation sizes. Str National Nature Reserve, part Panénsky haj

From originally large population of A. santoni-
3. RESULTS cum there have have been preserved only some
degraded remnants of the halophytic vegetation
As showed our research, 35 locations of Artemisia  in this locality. The species occupies shallow
santonicum were documented overlall in Slovakia. — depressions, former salt pans according to the
Recently, we have confirmed the occurrence of 4. shape of the terrain, creating degraded stands of
santonicum on 17 sites (Fig. 1). Most of them (16)  the association Artemisio santonici-Festucetum pseu-
are situated in the Podunajska nizina Lowland in  dovinae. In 2011, only two small places occupying
the broad surroundings of the settlements of Nitra  an area not more than 10 m? were found.
(Mocenok), Nové Zamky (Jatov, TvrdoSovce, Pa- State of population: 4.
larikovo, Surany) and Starovo (Kamenin, Kamen-
ny Most). The single population is still surviving ~ Komjatice, RuZovy dvor farmstead

in the Vychodoslovenska nizina Lowland near The halophytic vegetation on the site was
the village of Kopcany. Data about occurrence of  ploughed in the end of the seventies of the last
A. santonicum in the Zahorska nizina is incorrect. ~ century and than left fallow. On the most sa-

Comparing the historical and recent data, linized places, Artemisia santonicum has created
50% of locations were destroyed in the past and dense stands with abundance more than 80%.
survival prognosis is unfavorable for the most of = This secondary vegetation is similar to ass. Arte-
the recent populations. Therefore, the IUCN sta-  misio santonici-Festucetum pseudovinae (Dité et al.
tus of A. santonicum was confirmed in category 2010a), however, the population of the species
“endangered” (EN A2ac+4c) according Ferdkova  and the stands of other accompanying halophytes

et al. (2001) (Festuca pseudovina, Plantago maritima, Puccinellia
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Figure 1: Historical (o) and recent (®) distribution of Artemisia santonicum subsp. patens in Slovakia.
Slika 1: Zgodovinska (©) in danasnja (e) razsirjenost vrste Artemisia santonicum subsp. patens na Slovaskem.
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distans agg.) gradually decreased due to the strong
pressure of mesophilic meadow (Arrhenatherum
elatius) and ruderal species (Elytrigia repens, Dip-
sacus fullonum).

State of population: 3.

Mocenok, Siky farmstead

The last locality covered by relatively well-pre-
served halophytic vegetation in Slovakia. These
stands with high amount of salts in the soil are
intensively grazed by sheep and are dominated
by Puccinellia distans agg., but there are also some
fragments of ass. Artemisio santonici-Festucetum pseu-
dovinae covering an area of about 0.25 ha. Due to
the grazing of sheep, those fragments are not exis-
tentially threatened by the secondary succession.

State of population: 1.

Mocenok, site SW from the Siky farmstead

The second site including some populations
of Artemisia santonicum is situated ca 1.5 km SW
from the above mentioned one. This saline habi-
tat was abandoned and partly afforested with
Fraxinus pennsylvanica ca 40 years ago, but the
stands of A. santonicum are still in good condi-
tion. These are one of the richest populations of
the species in Slovakia.

State of population: 2.

Jatov, saline meadows south from the village

In 2008, we confirmed a relatively large sa-
line habitat of ca 10 ha, where moderately saline
meadows predominated. This site belongs to the
large complex of saline vegetation situated be-
tween settlements of Mocenok and Palarikovo,
but mostly destroyed and fragmented in the sec-
ond half of 20th century. Halophytic plant com-
munities with dominance of association Artemisio
santonici-Festucetum pseudovinae were preserved
only in the south-east edge covering area ca
1.5 ha. Unfortunately, this locality was complete-
ly destroyed by tillage in spring 2012.

State of population: 5.

TvrdoSovce, Panské luky site

The rest of both halophytic and meadow veg-
etation mosaic is situated north-west from the vil-
lage along to railway N. Zamky — Sala. As the
majority of the Slovak sites, degradation process-
es are also in progress, but a relatively abundant
population of A. santonicum was still maintaining
here creating more or less typical stands of ass.
Artemisio santonici-Festucetum pseudovinae. De-

spite the fact that the site was included in Natura
2000 localities; more than 70% was ploughed up
in spring 2012. Fortunately, the major part of the
A. santonicum population was survived.

State of population: 3.

Tvrdosovce, surrounding of the Raczovo jazier-
ko pool

The site is located on the northern edge of the
village near the small saline pool named Raczovo
jazierko. It was in relatively good condition not
so far in the past, there was found a mosaic of nu-
merous plant communities of salt steppes and pe-
riodically flooded salt habitats along the banks of
the pool (Svobodova & Rehotek1988, Valachovi¢
1995). The most valuable associations were ass.
Crypsidetum aculeate (Elias et al. 2008) and Atripl-
ici prostratae-Chenopodietum crassifolii (Elias et al.
2009). The mosaic of communities hosts several
patches with a well-developed stands of Artemisio
santonici-Festucetum pseudovinae with a large pop-
ulation of 4. santonicum. Today, due to the grad-
ual degradation of the locality (e.g. it was used as
waste deposit, termination of constant grazing)
significant vegetation changes have turned until
vanishing of several communities (e.g. Crypside-
tum aculeatae). This process has also a negative
impact to the abundance of A. santonicum, the
population size has been decreasing.

State of population: 4.

Palarikovo, NE from the train station

The site represents small remnant of formerly
largely expanding saline habitat. In the begin-
ning of 21th century we confirmed only a small
population covering an area of ca 40 m? Later,
in very wet year 2010, the locality was flooded
and dried up in the next year. It had fatal conse-
quences for the population of the species; only a
few, not more than 10 individuals of A. santonicum
were found in 2012 on a mound of the saline soil
excavated for creating a small pond for the game.
This heap was not flooded and served as refuge
for A. santonicum.

State of population: 4.

Palarikovo, Malé C‘.iky farmstead (Figure 2)
The site represents a relatively large remnant
of about 90 ha saline habitats surrounded by in-
tensively used fields. Despite the damage of the
site in the past (drainage, attempts to ploughing
and afforestation of several parts), fragments of
halophytic vegetation are still preserved in some
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Figure 2: Relatively large stand of Artemisia santonicum subsp. patens surrounded by vegetetion of Molinio-Arrhenatheretea in
Malé Ciky site.
Slika 2: Relativno velik sestoj vrste Artemisia santonicum subsp. patens, ki ga obkroza vegetacija razreda Molinio-Arrhenatheretea
na lokaliteti Malé Ciky.

places within the site, including also well devel-
oped stands of ass. Artemisio santonici-Festucetum
pseudovinae (Dité et al. 2010a).

State of population: 3.

Surany, Akoman farmstead

Around the year 2000, it was one of the best
preserved remnants of saline habitats in Slova-
kia, with the presence of almost all typical ob-
ligate halophytes (Elias et al. 2008, 2010, 2011b;
Dité et al. 2012) and the last known location of
association Pholiuro pannonici-Plantaginetum ten-
uiflorae (Dité et al. 2010b). Artemisia santonicum
recently grows there in the relatively well devel-
oped stands of ass. Artemisio santonici-Festucetum
pseudovinae. Due to the significant reduction of
sheep grazing there in recent years, there starts
a rapid degradation of the vegetation including
stands with dominance of Artemisia santonicum
e.g. number of species is increasing including me-
zophilous (Arrhenatherum elatius, Bromus hordea-
ceus) and ruderal taxa (Cirsium arvense, Dipsacus
Sullonum).

State of population: 4.

Velké Kosihy, Mostové Nature Reserve

Despite the territorial protection of this site
(from 2000), some parts of it have been ploughed
up in 2003. The conditions of the saline vegeta-
tion have gradually worsened due to the lack
of the traditional farming (pasture) and the de-
salination of the soil, however, the site is mown
annually. Salt pans which were even 5 years ago
covered by Camphorosma annua (Dité et al. 2008),
now practically disappeared (Elia§ jun., Dité
& Meleckova 2011 ined.). The area of Artemisio
santonici-Festucetum pseudovinae was also dramati-
cally reduced. Recently, there is only a residual
presence on several m?.

State of population: 4.

Okanikovo, rest of saline habitat near the
cemetery

Markedly degraded (ruderalised) and affor-
ested site on strongly salt-affected soil occupy-
ing an area about 1.5 ha. The small A. santoni-
cum population including ca 20 individuals was
found here in 2010; in 2011 some plants were bur-
ied by construction waste (bricks and fragments
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of plaster). Floristically important site, some very
rare species as Elatine hungarica, Lythrum tribrac-
teatum and Schoenoplectus supinus were found
here (Kiraly & Elia$ jun. 2011, Elia$ jun. et al.
2011b).

State of population: 4.

Zlatna na Ostrove, Pavel farmstead

Two fragments of halophytic vegetation have
been preserved near the chicken farm on place of
the former Pavel farmstead separated by the rail-
way line. The larger population situated south
from the railroad; it was relatively well-preserved
saline habitat with rich populations of several hal-
ophytes until around 2005. A. santonicum was re-
corded mainly in the relatively preserved residues
of ass. Artemisio santonici-Festucetum pseudovinae.
Since 2005, the negative vegetation changes (sec-
ondary succession) have begun to cause large
reduction of population size of 4. santonicum. In
2011, we recorded only a few individuals.

State of population: 4.

The second, smaller site is situated north from
the railway line. At the turn of the millennium,
it was the one of the best preserved remnants of
salt steppes in Slovakia. However, in 2003, veg-
etation cover was devastated by ploughing in
order to grow barley and then it has been aban-
doned. Most salinized places were occupied by
some halophytes: Tripolium pannonicum, Plantago
maritima, Puccinellia distans agg. Atriplex littoralis
occurred in the first years after the tillage. Spo-
radically it was recorded Artemisia santonicum
in the permanent plots, too with no more than
1% cover (Dité, Elias jun. & Meleckova ined.).
Since 2009, the species was not found here.
State population: 5.

1Za, Bokrosské slanisko Nature Reserve

The vegetation cover of this site was already
damaged before the declaration as a protected
area (in 1988) by land reclamation practices (till-
age, attempt to afforestation) (Klokner 1985,
Zlinska 2005). The last remnants outside of the
nature reserve were destroyed after construction
of the municipal solid waste landfill at the end
of 1990-ies. Populations of obligate halophytes
(Camphorosma annua, Artemisia santonicum, Plan-
tago maritima) survived only in small fragments
in the western part of the reserve; regarding the
current state of the locality, their existence is
questionable in the future.

State of population: 4.

10

Kamenin, Kameninske slanisko National Na-
ture Reserve (Figure 3)

The site is a part of the once large saline habi-
tat stretching north from the Strovo town be-
tween villages of Nana and Bina (Krist 1940, Vi-
cherek 1973). The reason for the protection (in
1953) was to preserve plant communities of salt-
affected soils with the occurrence of almost all
halophytes known from the territory of Slovakia.
Some halophilous species, e.g. Limonium gmelinii,
Ranunculus pedatus and Trifolium strictum, rare to
the country are found only in this area. Current-
ly, the state of halophytic vegetation is very unfa-
vourable; degraded grasslands are developed on
the most of the territory. Vegetation cover gradu-
ally tends to follow degradational stages of meso-
philic meadows from class Molinio-Arrhenatherea
(Meleckova et al., 2010) as a result of desalinisa-
tion, absence of traditional use etc. Population
of Artemisia santonicum is still relatively large,
but it is under strong competitive pressure of
some facultative halophytes (Galatella punctata),
shrubs (Crataegus sp. div., Prunus spinosa) as well
as meadow and ruderal species (Arrhenatherum
elatius, Cirsium arvense, Dipsacus_fullonum, Elytri-
gia repens).

State of population: 3.

Kamenny Most, Cistiny Nature Reserve

The area was declared as a nature reserve in
2001, it is located south of Kameninske slanisko
National Nature Reserve, in its close proximity.
Originally, though partially damaged Cistiny
Nature Reserve was one of the most interesting
halophytic habitats in Slovakia. In the mosaic of
plant communities 4. santonicum was recorded
mainly in ass. Artemisio santonici-Festucetum pseu-
dovinae, but it occurred in other vegetation types
as well (Svobodova & Rehotek 1988). Currently,
vegetation cover represents degraded grasslands
and follow stages of class Molinio-Arrhenatherea,
several communities have disappeared com-
pletely (e.g. communities of Funcion gerardii).
Artemisia santonicum occupies only six residues of
degraded stands of Artemisio santonici-Festucetum
pseudovinae, an area up to 200 m?2.

State of population: 4.

Kamenny Most, site near the field airport
North of the Stirovo town A. santonicum re-
mained also in fragments of degraded halophytic
vegetation near the field airport on the north-
ern edge of the village of Kamenny Most. Sev-
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Figure 3: Absence of traditional management and desalinization of soil has caused reduction of population size of Artemisia
santonicum subsp. patens in the Kameninske slanisko Nature Reserve.

Slika 3: Odsotnost tradicionalnega gospodarjenja in razsoljevanje tal sta zmanjsala populacijo Artemisia santonicum subsp.
patens v Naravnem rezervatu Kameninske slanisko.

eral A. santonicum fragments accompanied with a
large population of Limonium gmelinii cover now
around 2 ha scatterely in the mesophilic grass-
lands dominated by Arrhenatherum elatius and
Elytrigia repens. The site is under management,
mown annually. Comparing to the other mown
site described above (Mostové Nature Reserve in
Velké Kosihy), this locality is in more favourable
stage.
State of population: 3.

Zemplinske Kopcany, Kopc¢ianske slanisko Na-
ture Reserve

From the halophytic habitats originally ran-
ged on several square kilometers in the Vycho-
doslovenska nizina Lowland (Vicherek 1964) in
SE Slovakia, remained only small remnants in
two nature reserves until today: Slavkovské slani-
sko and Kopcianske slanisko. Artemisia santoni-
cum population survives now only in Kopcianske
slanisko Nature Reserve covering an area no
more than two m? in the degraded stands of ass.
Artemisio santonici-Festucetum pseudovinae. Since
2004, its area has reduced by about 80%.

State of population: 4.

11

4. DISCUSSION

Artemisia santonicum subsp. patens is considered
to be as a phytogeographicaly important species
and border element of the Slovak flora (Grulich
& Ferakova 1999). It is a typical representative
of the Pannonian salt steppes (Krippelova 1965,
Borhidi 2003), however, on the northern edge of
its distribution range it is disappearing rapidly.

The species has been documented for the first
time in Slovakia by S. Feichtinger from Kamen-
ny Most in 1853 (Feichtinger 1853 BP). However,
works of Krist (1935, 1936, 1937, and 1940) have
brought accurate data of its occurrence; he has
published 10 sites in total. Other more or less de-
tailed distribution data were published later by
Vicherek (1973), Dost4l & Cervenka (1992) and
Grulich & Ferakova (1999). In addition to these
principal works, some sites were also published
by Jirasek (1937), Klika & Vlach (1937), Smarda
(1952), Krippelové (1965), Klokner (1985), Svo-
bodova & Rehotek (1985, 1988, 1992), Zlinska
(2003, 2005), Matusicova & Cernu$dkova (2005)
etc. On the other hand, detailed occurrence of
the species including revision of both literature
and herbarium data was not published yet.
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In Slovakia, the species was reported from
three separated regions situated in south of the
country along border with Austria and Hunga-
ry (Grulich & Ferdkova 1999). The smallest one
was mentioned in the southwest, in the Zahorska
nizina Lowland (Braun 1889, Degen et al. 1923).
This statement in our opinion is a false data,
since Braun mentions the species from the veg-
etation of sand dunes together with typical psam-
mophytes as Alyssum montanum, Festuca vaginata
and Helichrysum arenarium. Degen et al. (1. c.) on-
ly follows Braun's data without critical approach.
We believe that it is confusion with other Artemi-
sia species (probably Artemisia campestris).

Most of locations of the species have been
concentrated in the Podunajska nizina Lowland,
mainly in its central and eastern parts. In the
western part of this area, it occurs in the isolat-
ed locality of Str Nature Reserve, but most sites
were situated among the towns of Nitra and Nové
Zamky and then north from Starovo (Krist 1940,
Vicherek 1973, Grulich & Ferdkova 1999, Dité et
al. 2010a).

Otbher sites were concentrated in a small area
of Vychodoslovenska nizina Lowland (Vicherek
1973, Dité et al. 2010a). This isolated area of the
species was found much later than the other loca-
ties in SW Slovakia (Vicherek 1964). The occur-
rence of Artemisia santonicum has generally copied
the occurrence of saline habitats here. According
to the literature data, two locations were concen-
trated in the flat valley between the villages of
Velké Raskovce and Malcice in a relatively small
area ocupying only 2-3 km? (Vicherek 1964,
1973). As we found, there is only one existing site
including only 10 individuals.

As our results showed, A. santonicum was rela-
tively a common species of the halophytic flora
of Slovakia (especially in the Podunajska nizina
Lowland), 35 locations were found in total (Ap-
pendix, Fig. 1). The historical occurrence of the
species illustrates very well the formerly distribu-
tion of saline habitats in Slovakia. The situation
began to change in the 60-ies and 70-ies of the
20th century. Marked reduction of both loca-
tions and population sizes was associated with
large-scale destruction of salt-rich grasslands by
land-reclamation; conversion to cropland, affor-
estation etc. (Sadovsky et al. 2004, Fehér 2007).
The last fragments that remained preserved un-
til now are in poor condition due to the lack of
traditional farming (grazing of cattle and sheep).
Synergistic effect of desalination and the absence
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of grazing leads to significant changes in vegeta-
tion cover: we found expansion of ruderal spe-
cies (Atriplex tatarica, Cirsium arvense, Dipsacus
Jullonum, Elytrigia repens,) and shrubs (Crataegus
sp. div., Rosa sp. div.) as well as gradual retreat
of halophilic communities towards successional
stages of grasslands dominated by mesophilic
species of class Molinio-Arrhenatheretea (Dité et
al. 2008, 2009, 2010a, b, 2011, Melec¢kova et al.
2010, 2012). Similar situation is reported from
the neighboring countries: in northwestern Hun-
gary (Schmidt 2007) and South Moravia (Gru-
lich 1987, Novakova 1997), where halophilic flora
and vegetation has undergone through the same
negative transition.

Artemisia santonicum populations can survive
for a while the destruction of the vegetation cover
caused by the above mentioned human activities.
However, at certain succesional stage after the
damage of the site, Artemisia santonicum tends to
occupy patches with high soil salinity and by cre-
ating almost pure stands it indicates the former
salt pans. Over time, populations of the species
are reducing and A. santonicum becomes retreated
from those damaged sites under the influence of
deteriorating conditions (leaching salts from the
soil, accumulation of plant biomass, penetration
of ruderal species). On the other hand, 4. santoni-
cum has showed a very high ability to survive the
destruction of the original halophyte vegetation.
During the field investigations we have seen a
more than one meter high specimens of Artemisia
santonicum occupying a plantation of 40-year-old
poplars at the Siky farmstead near the Mocenok
settlement (Dité, Elias jun. & Suvada 2011 ined.).
Its continual survival both in Podunajskd and
Vychodoslovenka nizina lowlands is directly
dependent on the active management of the re-
maining sites. It is desirable to restore the graz-
ing, which is technically very difficult (absence of
herds of cattle and sheep, lack of stabling those
animals etc.). It is questionable whether long-
term mowing can maintain the populations in
the sites.

5. ACKNOWLEDGEMENTS

We are indebted to Marek Sadovsky (Ulany nad
Zitavou) and Rébert Suvada (RoZiava) for help
with field research. The paper was supported
by the Slovak Grant Agency for Science VEGA
(grant No. 2/0003/11).



D. DitE, P. ELIAS juN. & Z. MELECKOVA: ARTEMISIA SANTONICUM SUBSP. PATENS IN SLOVAKIA: THE SAD STORY OF OBLIGATE HALOPHYTE

6. REFERENCES

Bogoly, J. 1994: Podkladové materidly pre potre-
by statneho organu ochrany prirody z juznej
casti Vychodoslovenskej niziny na zaklade
floristického a Ciasto¢ne aj zoologického ma-
povania. 124 pp, Manuscript.

Borhidi, A. 2003: Magyarorszdg ndvénytarsula-
sai. Akadémiai Kiad6, Budapest, 610 pp.

Borhidi, A. & Santa, A. (eds.) 1999: Voros koényv
Magyarorszag novénytarsulasair6l I-II. Termé-
szetbuvar Alapitvany Kiad6, Budapest, 766 pp.

Braun, H. 1889: Systematische Uebersicht and
Verbreitung der Gattung Thymus L. in Nieder-
Oesterreich.  Osterreichische  botanische
Zeitschrift 39: 186-188.

Bremer, K. & Humphries, C. J. 1993: Generic
monograph of the Asteraceae—Anthemideae.
Bulletin of the Natural History Museum of
London (Botany) 23(2): 71-177.

Degen A., Gayer J. & Scheffer J. 1923: A detrekéc-
suitortoki lap és a Morvamez6 keleti részének
Fléraja. Magyar Botanikai Lapok 22: 47-52.

Dit¢, D., Elias, P. jun. & Sadovsky, M. 2008:
Camphorosmetum annuae Rapaics ex So6 1933
— vanishing plant community of saline
habitats in Slovakia. Thaiszia - J. Bot., 18:
9-20.

Dité, D., Elias, P. jun. & Suvada, R. 2009: The
current distribution and status of community
Puccinellietum limosae in Slovakia. Thaiszia - J.
Bot., 19: 63-70.

Dit¢, D., Elias, P. jun., Suvada, R., Petrasova, A.
& Meleckova, Z. 2010a: Current distribution
and stage of community Artemisio santonici-
Festucetum pseudovinae So6 in Mathé 1933
corr. Borhidi 1996 in Slovakia. Thaiszia - J.
Bot., 20: 77-86.

Dité, D., Elias, P. jun., Suvada, R. & Szombathova,
N.,2010b: Ecology and coenotic characteristics
of the Pholiuro pannonici-Plantaginetum tenui-

florae Wendelberger 1943 in the Pannonian
Basin. Phyton (Horn) 49(2): 293-313.

Dit¢, D., Eliag, P. jun., Suvada, R., Petrasova, A.
& Pis, V. 2011a: The present distribution and
state of halophytic communities with Hordeum
geniculatum in Slovakia. Thaiszia - J. Bot., 21:
11-20.

Dité, D., Elias, P. jun. & Meleckova, Z., 2011b:
Ohrozené druhy slanisk a ich spolocenstva.
Zivotné prostredie 45(5): 256-259.

Dité, D., Elias, P. jun. & Grulich, V. 2012: The re-
vision of historical and current distribution of

13

Hordeum geniculatum All. in Slovakia. Hacque-
tia 11: 171-177.

Dostdl, J. & Cervenka, M. 1992: Velky klac¢ na
urcovanie vys$$ich vyssich rastlin II. Sloven-
ské pedagogické nakladatelstvo, Bratislava,
1561 pp.

Elias jun., P., Dité, D., Grulich, V. & Sadovsky, M.
2008: Distribution and communities of Crypsis
aculeata and Heleochloa schoenoides in Slovakia.
Hacquetia 7(1): 5-20.

Elias, P. jun., Dité, D. & Suvada, R., 2009: Contri-
butions to recent occurrence and phytosociol-
ogy of Chenopodium chenopodioides (L.) Aellen
in Slovakia. Flora Pannonica 7: 43—-49.

Eli43, P. jun., Dité¢, D., Grulich, V. & Suvada, R.
2010: Revision of historical and current distri-
bution of Pholiurus pannonicus (Host) Trin. in
Slovakia. Hacquetia 9(2): 177-183.

Elias, P. ml., Dité, D., Meleckova, Z. & Zajac, M.
2011a: Recentné nalezy druhov Trifolium angu-
latum a Trifolium retusum na Podunajskej nizi-
na. Bulletin Slovenskej Botanickej Spolo¢nos-
ti, 33(1): 27-32.

Elias, P., Dité, D., Meleckova, Z. & Kirdly, G.
2011b: Poznamky k vyskytu vybranych zried-
kavych druhov polnych depresii na Poduna-
jskej nizine (juhozapadné Slovensko). Zpravy
Ceské botanické spole¢nosti 46(1): 1-12.

Fehér, A. 2007: Origin and development of the
salt steppes and marshes in SW Slovakia. Flo-
ra Pannonica 5: 67-94.

Ferakova, V., Maglocky, S. & Marhold, K. 2001:
Cerveny zoznam papradorastov a semennych
rastlin Slovenska (december 2001). Ochrana
prirody, Banska Bystrica, 20 (Suppl.): 44-77.

Futak, J. 1980: Fytogeografické clenenie SSR
(1:1000000). In: Mazar E. (ed.): Atlas Slov-
enskej socialistickej republiky. Bratislava, p. 81.

Futak, J. & Domin, K. 1960: Bibliografia k flore
CSR. Vyd. SAV, Bratislava, 884 pp.

Goliasova, K. & Siposova, H. (eds.) 2008: Fléra
Slovenska VI/I. Veda, Bratislava, 420 pp.

Grulich, V. 1987: Slanomilné rostliny na jizni
Moravé. CSOP & Regionalni Muzeum Miku-
lov, Breclav, 76 pp.

Grulich, V. & Ferakova, V. 1999: Artemisia santon:i-
cum subsp. patens (Neilr.) K. M. Perss. In:
Cefovsk)?,]., Ferakova, V., Holub, J., Maglocky,
S. & Prochazka, F. (eds.): Cervena kniha ohro-
zenych a vzacnych ruhov rastlin a zivocichov
SR a CR. Vol. 5. Vyssie rastliny. Priroda, Brati-
slava, 44 pp.

Holmgren, P. K., Holmgren, N. H. & Barnett, L.



HacQuETIAa 12/2 « 2013, 5-16

C. (eds.) 1990: Index Herbariorum. Vol. 1:
The herbaria of the World, Ed. 8. New York,
693 pp.

Jirasek, V. 1937: Prispévek k poznani slanych
stepi jihoslovenskych. Véda ptirodni 18: 20-22.

Kiraly, G. & Elias, P. jun. 2011: Elatinka madarska
(Elatine hungarica) na Podunajskej nizine.
Bulletin Slovenskej Botanickej Spolo¢nosti
33(1): 35-38.

Klika, J. & Vlach, V. 1937: Pastviny a louky na
szikach jizniho Slovenska. Sbornik Cesko-
slovenské Akademie Zemédélské 12: 407-417.

Klokner, L. 1985: Fléra rekultivovaného slaniska
Bokros (Iza). Iuxta Danubium 5: 35-48.

Krippelova, T. 1965: Solné stepi na Zitnom os-
trove. In: Janota, D. (ed.): Cesko-slovenska
ochrana prirody 2. Obzor, Bratislava, pp.
121-134.

Krist, V. 1935: Prispévek k halofytni kvétene
jizniho Slovenska. Véda piirodni 16: 897.

Krist, V. 1936: Prispévek k poznani kvéteny
ceskoslovenské I. Spisy vydavatelstvi Ptirodo-
védovédecké Fakulty Masarykovy university
Brno 222: 10.

Krist, V. 1937: Prispévek k poznani kvéteny
ceskoslovenské I1. Spisy vydavatelstvi Pfirodo-
védovédecké Fakulty Masarykovy university
Brno 238: 56.

Krist, V. 1940: Halofytni vegetace jihozapadniho
Slovenska a severni ¢asti Malé Uherské niziny.
Prace moravské ptrirodovédecké spolecnosti
(Brno) 12(10): 1-100.

Kursat, M., Tiirkoglu, 1., Civelek, S. & Tabur, S.
2011: A new subspecies record for the flora of
Turkey: Artemisia santonicum L. subsp. patens
(Neilr.) K. M. Perss. (Asteraceae). Turkish
Journal of Botany 35: 89.

Marhold, K. & Hindak, F. (eds.) 1998: Checklist
of non-vascular and vascular plants of Slova-
kia. VEDA, Bratislava, 688 pp.

Matus$icova, B. & Cernu$ékova, D. 2005: Chrane-
né a ohrozené druhy cievnatych rastlin z oko-
lia obci Hajske, Horna Kralova a Mocenok na
Podunajskej nizine. Bulletin Slovenskej bota-
nickej spolo¢nosti 27: 71-76.

Meleckova, Z., Dité, D., Galvanek, D., Elias, P.
jun., Suvada, R., 2010: Is top soil removal a
possible way for restoration of Pannonian sali-
ne habitats? In: Botta-Dukat, Z. & Salamon-
Albert, E. (eds.): 19-th EVS workshop Flora,
vegetation, environment and land-use at large
scale. Department of Plant Systematics and
Geobotany, University of Pécs, Pécs, p. 65.

14

Melec¢kova, Z., Dité, D., Elids, P. jun. 2012: The
actual chorological overview of the Pannonian
halophytic vegetation in Slovakia. Kitaibelia
17(1): 40.

Mucina, L. (1993): Puccinellio-Salicornietea. In:
Mucina, L., Grabherr, G. & Ellmauer, T. (eds.):
Die Pflanzengesellschaften Osterreichs. Teil 1,
Anthropogene Vegetation. Fischer, Stuttgart,
New York, pp. 522-549.

Niklfeld, H. 1971: Bericht iiber die Kartierung
der Flora Mitteleuropas. Taxon 20: 545-571.

Niklfeld, H. & Schratt-Ehrendorfer, L. 1999: Rote
Liste gefahrdeter Farn- und Bliitenpflanzen
(Pteridophyta und Spermatophyta) Osterre-
ichs. 2. Fassung. In: Niklfeld, H. (ed.): Rote
Listen gefihrdeter Pflanzen Osterreichs, ed. 2,
Griine Reihe des Bundesministerium fiir Um-
welt, Jugend und Familie, Wien, pp. 33-151.

Novakova, J. 1997: Retreat of halophytes in the
Czech Republic: agricultural, mining, and ur-
banization effects [the case of dentated melilot
Melilotus dentata (Fabaceae)]. Journal of Agri-
culture Environment and Ethics 10(1):69-78.

Penksza, K. & Kiraly, G. 2009: Artemisia L. In: Ki-
raly, G. (ed.): Uj magyar fiivészkonyv. Magya-
rorszag hajtasos névényei. Hatarozékulcsok.
Aggteleki Nemzeti Park Igazgatdsag, Josvafo,
p. 429-430.

Persson, K. 1974: Biosystematic Studies in the Ar-
temisia maritima Complex in Europe. Volume
2. Opera Botanica, Lund, 35: 1-188.

Sadovsky M., Elids, P. ml. & Dité, D. 2004: His-
torické a stcasné rozsirenie slaniskovych
spolocenstiev na juhozdpadnom Slovensku.
Bulletin Slovenskej Botanickej Spoloc¢nosti
26, Supl. 10: 127-129.

Schmidt, D. 2007: A Gyér kérnyéki szikesek no-
vényzete. Flora Pannonica 5: 95-104.

Svobodova, Z. & Rehotek, V.1985: Stidasny stav
fléry a vegetacie Statnej prirodnej rezrvécie
Kameninske slanisko a problematika jeho
ochrany. Spravodaj Oblastného podunajské-
ho miizea Komarno, Sci. Natur. 5: 67-74.

Svobodové, Z., Rehotek, V. 1988: Vyznamné
lokality slanomilnej vegetacie v okrese Nové
Zamky. In: Tajcnarova, E. & Muransky, P.
(eds.): Zbornik odbornych prac V. zapado-
slovenského TOP-u, Zvizok IV Kamenin,
p- 21-30.

Svobodové, Z. & Rehotek, V. 1992: Prispevok k
flére slanisk Podunajskej niziny. Spravodaj
Oblastného podunajského muzea Komarno,
Sci. Natur. 10: 49-69.



D. DitE, P. ELIAS juN. & Z. MELECKOVA: ARTEMISIA SANTONICUM SUBSP. PATENS IN SLOVAKIA: THE SAD STORY OF OBLIGATE HALOPHYTE

Smarda, J. 1952: Ptispévek k poznani fytocenos
slanych ptd na jz. Slovensku. Preslia 24:
95-104.

Tutin, T.G. & Persson, K.M. 1976: Artemisia L. In:
Tutin, T.G., Heywood, V.H., Burges, N.A.,
Moore, D.M., Valentine, D.H., Walters, M., &
Webb, D.A. (eds.): Flora Europaea Vol. 4.
Cambridge University Press, Cambridge, pp.
178-186.

Valachovi¢, M. 1995: Zonacia halofytnej vegetacie
na slanisku pri Tvrdosovciach (Zapadné Slo-
vensko). Bulletin Slovenskej Botanickej Spo-
lo¢nosti, 17: 27-39.

Valles, J. & McArthur, E. D. (2011): Artemisia Sys-
tematics and Phylogeny: Cytogenetic and Mo-
lecular Insights. In: McArthur, E. D. & Fair-
banks, D. J. (eds.): Shrubland ecosystem ge-
netics and biodiversity. USDA Forest Service
Proceedings RMRS-P-21. Department of Agri-
culture, Forest Service, Rocky Mountain Re-
search Station, pp. 67-74.

Vicherek, J. 1964: K rozsifeni halofytni kvéteny
na jihovychodnim Slovensku (Kosicka kotli-
na, Potiska nizina). Biolégia 19: 555-557.

Vicherek, J. 1973: Die Pflanzengsellschaften der
Halophyten und Subhalophytenvegetation
der Tschechoslowakei. Vegetace CSSR, ser. A,
Praha, 5: 1-90.

Vozarova, M. & Sutory, K. (2001): Index herbari-
orum Reipublicae bohemicae et Reipublicae
slovacae. Zpravy Ceské Bot. Spole¢n., Praha,
36, Priloha 2001/1; Bull. Slov. Bot. Spolo¢n.,
Bratislava, Suppl. 7, 95 pp.

Zlinska, J. 2003: Flora a vegetacia slaniska Dé-
rhidja na Podunajskej rovine. Biosozologia
1: 9-28.

Zlinska, J. 2005: Fléra a vegetacia rekultivo-
vaného slaniska Bokros na zapadnom Sloven-
sku. Biosozologia 3: 1-16.

7. APPENDIX

List of localities of Artemisia santonicum subsp.
santonicum in Slovakia (localities were arranged
in direction west — east).

Distr. 6. Podunajska nizina Lowland:

Bratislava, saline steppes near Svaty Jur (Weber
1933 PR). = inter villages of Vajnory and Sv. Jur
(Wiesbauer 1867: 967; Neilreich 1866: 34; Weber
1928 PR; 1934 PRC, 1936 BRNM). = Jursky Sur
site (Holuby 1914 BRA; Mike$ 1938l: 124; Zig-
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mundik 1914 BRA; Domin 1920 PRC; Cern}’/
1924 BRA; Nébélek sine data SAV; Cerny et Su-
za 1932 BRNU; Novacky 1934 BRA; Ptacovsky
1936 BRA; 1937 NI, 1938 SLO; Ptacovsky 1934,
1938, 1955 SAV; Valenta 1939 BRA; Krist 1940,
Futik 1947 SLO; Smarda 1951 BRNM; Hodoval
1980 BRA; Grulich & Ferakova 1999; Elias jun. et
Dité 2008 NT). = Stir, near Velky majer farmstead
(Cerny 1954 PR; 1935 PRC; Horak 1962 PR). =
Sur, Cierna Voda site (Holuby 1914 PRC; Holuby
1956; Weber 1930 PR, 1932 BRNM). = Sur, inter
Haj site and Velky majer farmstead (Ptacovsky
1923, 1942 PR). — Tén, SE from the village (Ma-
jovsky 1951 SLO). — Okoli¢na na Ostrove (Krist
1938 BRNU and 1940; Valenta 1938 BRA; Smarda
1951 BRNM; Klokner 1958 BRA, PMK; Grulich
& Ferakova 1999). — Zlatna na Ostrove E (Weber
1930, 1933, 1970, 1971 PR, 1936 BRA; Krist 1936
BRNU and 1936, 1940; Krippelové et Spanikové
1962 SAV). — Zlatna na Ostrove, Pavol farmstead
(Valenta 1936 BRA; Klokner 1972 PMK; Grulich
& Ferikova 1999). = Calovec, south from the vil-
lage (M4jovsky 1951 SLO). — Malé Kosihy, Velky
Lél island (Mihalik 1964 SAV). — Velké Ko-
sihy (Majovsky 1963 SLO; Grulich & Ferakova
1999). = Velké Kosihy, Mostové Nature Reserve
(Elids jun. et Dité¢ 2012 NI). — Velké Kosihy,
near the train station (Majovsky 1963 SLO). —
Okéanikovo (Majovsky 1966 SLO; Ferakova 1973
SLO; Grulich & Ferdkova 1999; Elia$ jun. 2010
NI). - Komarno, Nova Straz site (Weber 1933
PR, 1935 BRA; Klika & Vlach 1937; Skrivanek
1950 BRA; BRNM; Mijovsky et Michalko 1951
SLO; Smarda 1952, Grulich & Ferakova 1999) =
Komarno, west from the town (Krist 1936; Futak
1949 SAV, SLO). — Komarno, near the train sta-
tion (Weber 1933, 1971 PR; Smarda 1951 BRNM
and 1952; Klokner 1955 SLO; Hynst 1957 OLM,;
Krippelova et Spanikova 1962 SAV). — Iza E
(Klokner 1955 SLO; Grulich & Ferakova 1999).
= Bokros$ské slanisko Nature Reserve (Zlinska
2005; Elias jun. et Dité 2008 NI). — Patince [Path]
(Chrtek et Zertova 1954 NI, Osvacilova 1954
NI; Grulich & Ferakova 1999). — Bu¢ (Grulich
& Ferakova 1999). — Komjatice, Ruzovy dvor
farmstead (Klika 1934 PR; Vlach 1935 BRNM;
Grulich & Ferakova 1999; Elias jun. 2012 NI). -
Hajske [Koposd] (Scheffer 1923 BP; Krist 1936
BRNU and 1936; Grulich & Ferakova 1999). —
Hajske, Mesterik farmstead (Weber 1935, 1970,
1971 PR). = Trnovec nad Vahom, Mesterik farm-
stead (Weber 1935 BRNM). — Mocenok, Siky
(Krist 1936, 1937 BRNU and 1940; Weber 1936,
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1970 PR; Sourek 1950 PR; Smejkal 1965 BRNU;
Grulich, Kochjarova et al. 1988 SLO; Grulich &
Ferikova 1999; Matusicova & Cernugikova 2005;
Elias jun. et Dité 2010 NI). — Mocenok, 1.5 km
southwest from the Siky farmstead (Elia$ jun.
2008 N1I). = Sala, N (Klokner 1955 SLO). — Horny
Jatov (Krist 1936 BRNU and 1936, Pokluda 1960
BRNM). = Dolny Jatov, éierny Visok site (Weber
1933, 1935 PR; Dostal 1953, 1955 PR). — Dolny
Jatov (Knapp 1865b: 38; Krist 1936; Elias jun.
2010 NI). — Tvrdosovce (Krist 1936 BRNU and
1936, 1940; Valenta 1936 BRA; Smarda 1949
BRNM and 1952; Pospisil 1952 BRNM; Pokluda
1960 BRNM; Weber 1934 BRA; 1970 PR; Husak
1981 BRA; Pluhat 1986 BRNU; Elias jun. 1999 NI;
Grulich & Ferakova 1999). — TvrdoSovce, Bacala
farmstead (Krist 1936). Palarikovo, Bacala
farmstead (Weber 1935 PR, BRA, 1970, 1971 PR).
— Palarikovo, NW from railway stop (Krist 1936
BRNU; Futak 1949 SLO; Souckova 1950 BRNM;
Sourek 1954 PR; Dvorak 1952 BRNM; Pokluda
1961 BRNM; Kftiz 1967 BRNM). = Palarikovo,
near train lines (Weber 1935 PR; Krist 1936,
Jirasek 1937; Futak 1949 SAV). — Palarikovo,
south from the train stop (Krist 1940). — Palarik-
ovo, Malé Ciky farmstead (Weber 1936 BRNM,
1936 BRA, PR, 1935, 1937, 1970 PR). — Palarik-
ovo, Berchtold farmstead (Weber 1970 PR). -
Surany, Velké Ciky farmstead (Weber 1936, 1970
PR, 1960 BRNM; Kriz et Weber 1947 BRNM;
Smejkal 1965 BRNU; Unar 1965 BRNU; Jasenak
1974 LTM). = Surany, Ciky site (Deyl 1954 PR).
- Surany, Akoman farmstead (Weber 1935, 1970
PR; Krist 1936, Kriz et Weber 1947 BRNM; Gru-
lich & Ferakova 1999; Elias jun. et Sadovsky 2004
NTI). - Surany, Ciastka gamekeeper’s house (We-
ber 1935, 1970 PR; Krist 1937 BRNU, 1940) -
Bina (A. Hayek 1914a: 158; Osvacilova 1955 NI).
— Kamenin, Alsé rétek site (Feichtinger 1861,
1862 BP, 1899: 30; Boros 1917 BP; Skiivanek 1948
BRA; BRNM; Smarda 1951 BRNM and 1952;
Svec 1953 LTM; Jasenak 1976 LTM). = Kamenin,
Kameninske slanisko Nature Reserve (Krist et
Sktivanek 1935 BP, BRNU, BRNM, CL, MZ,
NI, PR, PRC, SLO, ZV; Krist 1935, 1936, 1940;
Domin 1936 ined.; Nabélek 1936 BRA, SAV, 1953
SAV; Weber 1936 BRNM; Klika & Vlach 1937; V.
Deyl 1938 CL, PR, 1951 PR; Dvotak 1947 BRNM,
BRNU; Futak 1947 SLO; Novotny 1947 BRNM;
Smarda 1947, 1949 BRNM; Skfivanek 1949 BRA;
Novak 1950 BRNM; Sourek 1950 PR; Jedlicka
1950 BRNU; Hrabétova 1950 BRNU; Cernoch
1951 BRNM; Komaiarek 1951 MZ; Ondrikova
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1952 PR; Zertové 1953 PR; Sourek 1950, 1954
PR; Grebenscikov 1955 SAV; Osvacilova 1956
NI; Majovsky 1957 SLO; Futak 1957 SAV; Futak
et Hlavacek 1958 SAV; Chrtkové 1968 PR; C.
Deyl 1957 OLM; Gruber 1958 BRA; Dostal 1968
PR; Cvancara 1971 BRNU; Jasenak 1974 LTM;
Svobodova 1968, 1982 NI; Grulich & Feriakova
1999; Elias jun. et Dité 2012 NI). — between set-
tlements of Kamenin and Kamenny Most (Boros
1917 BP; F. Weber 1935 CL, PR; Domin et Jirasek
1936 PRC; Javorka 1939 BP; Krist 1941; Deyl et
Sojak 1964 PR; Smejkal 1959, 1965 BRNU) = Ka-
menny Most, Irtovanyi rétek site (Valenta 1938
BRA; Skiivanek 1948 BRNM). = Kamenny Most
(Feichtinger 1853, 1861, 1862 BP, 1862 BRNU,
1899: 30; Krist 1935 BRNU and 1935, 1936; We-
ber 1928, 1936 PR; 1934 PRC, 1935 SLO; Pospisil
1952 BRNM; Sourek 1954; Manica 1962 ZV; Ho-
doval 1976 BRA; Grulich & Ferakova 1999). = Ka-
menny Most, Cistiny site (David 1988 LTM; Elias
jun. et Dité 2012 NI). — Obid, near Bozi kopec
hill [Ebed, Isten-hegy] (Feichtinger 1899: 30).

Distr. 8. Vychodoslovenska nizina Lowland:
Zemplinske Kopcany, Kopcianske slanisko Na-
ture Reserve, 10 individuals (Bogoly 1994; Gru-
lich & Ferakova 1999; Elias jun., Dité et Suvada
2009 NI). = Malcice (Kithn 1962 BRNU; Vicherek
1963 BRNU; Majovsky 1964 SLO; sine coll. 1969
BRA). — Velké Raskovce, 1.5 km NW from the
village (Vicherek 1963 BRNU).

Common data (not mapped): District of Nitra
(Borbas 1905d: 38). — Inundation of the Tisa river
(Reuss 1853: 228).

Doubtful data (not mapped): Sala, saline site
(Urvichiarova 1963 BRA; Hajdik 1971 BRA).
Those data are probably related to Siky farmstead
or Mesterik farmstead near Moéenok. — Cenkov
(Bertova 1968 BRA). The location represents
sandy habitats and occurrence of 4. santonicum
is not likely.

Erorneous data (not mapped): Zahorska Ves
[Uhorska Ves], Moravské Pole site [Marschfeld]
(H. Braun 1889: 186; Degen, Gayer & Scheffer
1923: 112; Grulich & Ferdkova 1999).
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