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Abstract

Historical and current occurrence of halophytic-ruderal species Hordeum geniculatum was studied in Slovakia
during 2003 - 2010. The species occurred only in the Podunajské nizina Lowland, where 16 sites were found
in total including historical and recent locations. Recently, the number of sites decreased markedly and we
confirmed only four localities. Due to the sharp decrease in the number of sites and proper habitats, Hordeum
geniculatum is re-evaluated as endangered (EN) plant of Slovak flora.
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Izvlecek

V¢lanku smo obravnavali histori¢no in trenutno razsirjenost halofitsko-ruderalne vrste Hordeum geniculatum
na Slovaskem med leti 2003-2010. Vrsta se pojavlja le v nizini Podunajska nizina, kjer smo nasli 16 lokalitet,
vklju¢no histori¢nih in recentnih. V zadnjem casu je Stevilo rasti§¢ zelo upadlo in potrdili smo samo §tiri
lokalitete. Zaradi mo¢nega zmanjsanja Stevila lokalitet in primernih rasti$¢, predlagamo da se vrsta Hordeum

geniculatum v flori Slovaske obravnava kot ogrozena (EN).
Kljuéne besede: pojavljanje, halofiti, Hordeum geniculatum, TUCN Kkriterij.

1. INTRODUCTION

Hordeum geniculatum All. [syn. Hordeum hys-
trix Roth, Hordeum marinum Huds. var. gusso-
neanum (Parl.) Thell., Hordeum marinum Huds.
subsp. gussoneanum (Parl.)) K. Richt., Hordeum
winckleri Hack.] (Figure 1) belongs to the group
of vanishing halophytic plants at the edges of
its distribution range especially in the Pannon-
ian Plain. It is included in the Red lists of en-
dangered taxa in Austria, Croatia and Slovakia
(Niklfeld & Schratt-Ehrendorfer 1999, Ferakova
et al. 2001, Nikoli¢ & Topi¢ 2004), while in Hun-

gary, Romania and Serbia is not considered en-
dangered (Oltean et al. 1994, Stevanovic¢ et al.
2006, Kiraly 2007).

Hordeum geniculatum is distributed in large,
partially disjunctive, Eurasian area: it occurs
from the Iberian Peninsula, southern and south-
eastern Europe through the Middle East (Israel,
Syria, Lebanon, Jordan, Turkey) to Central Asia.
Native occurrence of the species was also men-
tioned for the North Africa (Morocco and Tu-
nisia). As an alien species, H. geniculatum was
found in Algeria, Libya and Egypt as well as the
western part of North America (Conert 1998).
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Figure 1: A - detail of underside of spikelet, B — detail of top side of spikelet, C — growth habit of Hordeum geniculatum, D - side
view to spikelet, E - caryopsis (drawings Renata Gros$aftova, 2011).

Slika 1: A - podroben prikaz spodnje strani klaska, B — podroben prikaz zgornje strani klaska, C — habitus vrste Hordeum geni-
culatum, D - stranski prikaz klaska, E — golec (slika Renata Gro$aftova, 2011).

In central Europe, H. geniculatum is widespread
from the Pannonian Lowland (Austria, Slovakia,
and Hungary) to Ukraine, Moldova and the Eu-
ropean part of Russia (Conert 1998, Grulich &
Maglocky 1999, Fischer et al. 2005).

The species prefers solonetz soils usually with
low or moderate salt content, however, it can be
also found in highly salinized soils, such as solon-
chaks, and thus appears in different halophytic
and subhalophytic plant communities. Hordeum
geniculatum has optimal conditions for its growth
within the association Hordeetum hystricis Wen-
delbg. 1943. According to Mucina (1993), the
association is considered as the most zoo-anthro-
pogenic community of solonetz soils. The associa-
tion is developed as the degraded stage of the hal-
ophytic communities Puccinellietum limosae So6
1933, Achilleo setaceae-Festucetum pseudovinae Sod
(1933) 1947 corr. Borhidi 1996 and Artemisio santo-
nici-Festucetum pseudovinae So6 in Mathé 1933 corr.
Borhidi 1996. It occurs usually in strongly grazed
areas, especially near intensively trampled sites as
watering places and animal paths. In optimum
conditions, a dominance of Hordeum geniculatum
in this community reached up to 75 — 80% (Wen-
delberger 1950, Dité & Elias jun. 2011 ined.). The
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ass. Hordeetum hystricis has centre of its distribu-
tion in Pannonia. It has been reliably documented
in Austria, Slovakia, Hungary, Serbia and Ro-
mania (Wendelberger 1950, Vicherek 1973). The
current main distribution area includes the east-
ern Hungarian alkali steppes in the Alf6ld region
(Borhidi 2003), northern Serbia (Vojvodina) and
western Romania (Dité, Elid§ jun. & Meleckova
2011 ined.). Outside the area of the Pannonian
Basin, the community has been recorded in south-
ern and northeastern Romania (Pop 2002, Pope-
scu 2005) and recently also at the Middle Danube
Plain in Bulgaria (Tzonev et al. 2009).

Except within the ass. Hordeetum hystricis,
Hordeum geniculatum was infrequently found in
the association Camphorosmetum annuae Rapaics
ex So6 1933 (Dité et al. 2008), Pholiuro pannon-
ici-Plantaginetum tenuiflorae Wendelberger 1943
(Dité et al. 2010), Puccinellion limosae So6 1933
(Dité et al. 2009) and some others communities.
However, the occurrence of the species there was
only occasional and with abundance not over 5%.

The paper is aimed to obtain historical and
current occurrence of Hordeum geniculatum in
Slovakia as well as it reassesses the current [UCN
Red List status of the species.
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2. MATERIAL AND METHODS

The study was carried out during the years 2003 -
2010 in the Podunajska nizina Lowland. The data
concerning the distribution of the species were
achieved from herbaria BP, BRA, BRNU, BRNM,
LTM, MMI, MZ, NI, KO, OLM, PMK, PR, PRC,
SAV, SLO, ZV, literature and during our field re-
search, as well. All data on the occurrence of H.
geniculatum were divided into three groups: the
first includes all the historical data from the liter-
ature and herbaria to year 1975, the second group
includes historical data from literature and her-
baria for the period of intensive land reclamation
and drainage projects in the years 1975 — 1999, the
third group includes current relevant data found
after 2000. Results of this study are presented on
the Figure 2. The figure was designed by program
ArcGis 9.2. Coordinates of historical localities
were taken from Google Earth. Coordinates of re-
cent localities were obtained during field research
using GPS equipment Garmin CS 60.

Herbarium abbreviations are according to
Holmgren et al. (1990) and Vozarova & Sutory
(2001). Phytogeographical divisions of Futdk
(1980) are also used. Nomenclature of vascular
plants follows Marhold & Hindak (1998) and
the names of syntaxa are according to Molnar &
Borhidi (2003).

3. RESULTS

In Slovakia, the occurrence of the species Hordeum
geniculatum was recorded only in the Podunajska
nizina Lowland. In total, approximately 16 locali-
ties were found (Figure 2). The exact number of lo-
calities could not be determined because some au-
thors did not provide precise description of them.
Before 1975, Hordeum geniculatum was confirmed
here on 11 localities. Almost the same number of
sites was also recorded between years 1975-1999;
the species was confirmed in 9 locations. In this
time, the occurrence of the species was also spo-
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Figure 2: Historical and current distribution of Hordeum geniculatum in Slovakia.
Slika 2: Histori¢na in trentna razsirjenost vrste Hordeum geniculatum na Slovaskem.
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radically documented on ruderal places around
Bratislava (town parts Haje and Ovsiste) out of sa-
line soils (see Appendix). Recently, we confirmed
remnants of Hordeum geniculatum populations on-
ly at four sites. We present short description of all
surviving recent populations:

Tvrdosovce

Several small populations were recorded around
the village in the past (see Appendix). Recently,
we have confirmed only two. The first popula-
tion was discovered on a private pasture occupy-
ing an area about 50 m?. Between years 2003 —
2005, the species created here typical association
Hordeetum hystricis. Community was maintained
by grazing of small herd of goats. In 2009, we
have not recorded grazing goats, causing a reduc-
tion in the area of population and disappearance
of the above mentioned community. The micro-
population probably disappears in the coming
years if grazing will be not restored.

The second micro-population was confirmed
near the Raczovo jazierko pond in the village. In
the last three years (2009-2011), we also recorded
relatively rich occurrence of Hordeum genicula-
tum, which has been caused due to the renewal of
grazing on the locality (10 sheep).

Surany — Akoman farmstead

Hordeum geniculatum was found there first time
by Krist (1940). In the late eighties of the last cen-
tury, the species still created large stands (Ulrych
2009 in verb.). The population has been dramati-
cally reduced when grazing was terminated. In
2002, only residual population were confirmed
on cart-road at the edge of saline pastures (up to
100 individuals) (Sadovsky 2003). Currently, we
have confirmed the occurrence of the species in
an intensively overgrazed pasture near the farm
buildings occupying area about 100 m?.

Mocenok - Siky farmstead

The species was recorded there for first time in
thirties of the 20th century (Valenta 1932 BRA).
Currently, there is the most vital and most com-
prehensively known population in Slovakia con-
taining thousands of individuals and covering
area ca 2 hectares. It is also the single current
location of association Hordeetum hystricis in the
Podunajska nizina Lowland and Slovakia, re-
spectively. The species occurred here on the in-
tensive grazed sheep pasture near the farm build-
ings. Survival of the species and the community

is existentially dependent on the current use of
the site by sheep grazing.

Horna Kralova

The occurrence of the species had been recorded
at this location until 2009. The place is located
about 2 km southwest of the village near a small
pond. Small scale population of a few tens in-
dividuals occupied the rest of degraded saline
habitat dominated by Tripolium pannonicum. The
abandonment of grazing (or any management)
has caused the expansion of ruderal (Atriplex
tatarica, Echinochloa crus-gali, Elytrigia repens) as
well as grassland species (Arrhenatherum elatius,
Galium verum) in these stand. Hordeum genicula-
tum is there under acute threat of extinction.

4. DISCUSSION

Hordeum geniculatum is considered as a phytogeo-
graphically important border element of the Slo-
vak flora — the Podunajska nizina Lowland is the
northernmost part of the distribution range of
the species (Grulich & Maglocky 1999). The spe-
cies was here firstly documented in 1923 (see Ap-
pendix). Most of Hordeum geniculatum localities
were published by Krist (1940). The author found
11 localities between the towns of Nitra and Nové
Zamky (see Appendix). These sites were men-
tioned much later by Grulich & Maglocky (1999),
the authors also confirmed presence of the spe-
cies in six localities (Mocenok, Jatov — Cierny
Visok, TvrdosSovce, Palarikovo, Akoman farm-
stead and Cierna Voda village near Bratislava).
In addition, particular data were published in
some floristic and phytosociological works, in
some cases including also phytosociological rel-
evés (e.g. Vicherek 1973, Svobodova & Rehofek
1985, 1992, Travnicek 1996, Sadovsky 2003). Gen-
eral data of species occurrence in the territory be-
tween the lower Vah River and lower Nitra River
was published by Dostél & Cervenka (1992).
Our results showed that the species was rela-
tively frequent in former times; we found 16 local-
ities in total (see Figure 2). Before 1975, the spe-
cies occurred at 11 localities where intensive graz-
ing was performed (Krist 1940, Vicherek 1973).
In the next period 1975 — 1999, nine localities of
the species were found and number of Hordeum
geniculatum localities decreased only slightly de-
spite intensive meliorations, afforestation and
transformation of saline habitats to arable land in
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those years. Meliorations practices usually con-
sisted of drainage of large area which caused a
gradual desalination of saline soils. So, obligate
halophytes have lost one of the most important
competitive advantages against other plants.
Therefore, ruderal and meadow plant species
started to replace them on these sites (Sadovsky
et al. 2004, Fehér 2007). In this period, occur-
rence of many halophytic species as Acorellus pan-
nonicus, Camphorosma annua and Pholiurus pan-
nonicus decreased or disappeared due to above
mentioned reasons (Elias jun. et al. 2003, 2008,
2010). However, the rapid decrease of Hordeum
geniculatum sites was found in period after year
2000. We believe that this significant decrease
was caused by the restructuring of agriculture
after the collapse of communism in 1989 (Kuzma
2000). While relatively intensive grazing of sheep
and cattle took place at Hordeum geniculatum lo-
calities in the seventies and eighties (Svobodova
& Rehotek 1992), the pastures were abandoned
in the nineties. Hordeum geniculatum is very com-
petitively weak species and it can survive only
temporarily on disturbed sites (e.g. rural roads)
in case the grazing is not present. Gradually, the
occurrence of the species disappears quickly at
these sites under pressure of stronger competitors
(Dité, Elias jun. & Sadovsky 2003 ined.). On the
other hand, we observed relatively abundant oc-
currence of the species if the grazing was restored
in the Akoman farmstead. It is therefore possible
that Hordeum geniculatum can be found on other
localities in the future.

Finally, the status of the species in Slovak Red
List of rare and endangered species has been re-
evaluated in the light of our field data. Ferakova
et al. (2001) included the species in the category
“critically endangered” (CR). We propose to in-
clude it in the category “endangered” EN B2b(ii,
iii, v)c(iii, iv) under the IUCN criteria (2001).
Rescue cultivation takes place in the Botanical
Garden Slovak University of Agriculture and
seeds are stored in the Gene Bank of the Slovak
Republic since 2009.
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7. APPENDIX

A list of localities of Hordeum geniculatum in Slo-
vakia [numbers of phytogeographical regions ac-
cording to Futak (1980)].

Pannonicum: 6. Podunajskd nizina Low-
land. Bratislava, part Petrzalka - Haje, near small
pond along the road around old gamekeepers
house (Majovsky 1985 SLO). — Bratislava, part
Ovsiste (Majovsky 1956 SLO). — Bratislava, part
Vajnory, margin of football playground N from
the Cierna Voda settlement (Travni¢ek 1988 OL;
Travnicek 1996). — Horna Kralova (Sadovsky
2003) — Mocenok, Siky farmstead (Valenta 1939
BRA; Krist 1937 BRNU; Krist 1940; Pospisil 1950
SAV; Sourek 1950 BRA, PR; Grulich 1988 MMI;
Svobodova 1992 NI; J. Kostal 1992 NI; Sadovs-
ky 2003; Duchacek 2007 PR; Elias jun., Dité et
Suvada 2008 NI) = Cabaj-Cépor, Sik farmstead
(Vlach 1935 PRC). — Sala, saline pastures north
from the town (Klokner 1955 SLO). - Horny
Jatov, éierny vi$ok site (Dostal 1953 PR; Dostal
1955 PRC; Mlady 1959 PRC; Osvacdilova 1953
NI; Grulich 1988 MMI). — Tvrdosovce, Bacala
farmstead (Krist 1937 BRNU; Krist 1938 BRA
and 1940). — Tvrdosovce (Scheffer 1923 BRA;

Krist 1936 BRNU, MZ, NI, PR, PRC, SLO, ZV
and 1940; Sktivanek 1949 BRA; Smarda 1949 PR;
Sourek 1949 PR). =? Tvrdo$ovce, north-western
edge of the village (Grulich 1987 MMI; Elias
jun., Dité et Sadovsky 2003 NI; Elid$ jun. 2005
NI). = Tvrdosovce, on the playground cca 400
m north from the train stop, 115 m (Ekrt 2005
M]). = TvrdosSovce, near the train lines (Chytry
1994 BRNU). - TvrdoSovce, salt steppe 1 km
north from the train stop (Grulich 1987 MMI).
— TvrdoSovce, in surrounding of the Raczovo
jazierko Pool (Grulich 1987 MMI; Elias jun.
2009 NI). - Palarikovo, near the train lines to
Tvrdosovce (Souckova 1952 BRA; Manica 1960
ZV). =? Palarikovo, near the train stop (Dvorak
1960 BRA). =? Palarikovo, 130 m a. s. 1. (Futdk
1949 SAV, SLO; Hejny 1953 PR; Dostal 1968 PR;
Dvorak 1978 OLM). — Palarikovo, 1 km south-
west from the train stop (Krist 1937 BRNU; Krist
1940; Grulich 1988 MMI). — Palarikovo, Velké
Ciky farmstead (Smejkal 1965 BRNU). — Surany,
Ciastka gamekeeper’s house (Krist 1940). -
Surany, Akoman farmstead (Krist 1940; Grulich
1987, 1988 MMI; Sadovsky 2003; Elias jun., Dité
et Meleckova 2010 NI). — Kamenin (M3jovsky
1957 SLO).
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