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Abstract. The paper presents data on the distribution and habitat preferences of Polygonum 
arenarium subsp. arenarium in Slovakia. The study showed a rapid decrease in the number 
of localities in Slovakia in recent decades, due to destruction of sandy habitats. At present 
the taxon is considered to be very rare. We recorded it in stands of pioneer vegetation of the 
Festucetea vaginatae class developed on open sandy dunes, in the associations Festucetum 
vaginatae and Bassio laniflorae-Brometum tectorum. 
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Introduction

According to Grulich et al. (2012) the genus Polygonum 
is represented by four species in Slovakia: Polygonum 
arenarium, P. aviculare, P. graminifolium and P. patulum. 
While P. aviculare is very common, other three taxa are 
rare (Eliáš et al. 2015). This paper is intended to clarify 
the past and recent distribution of one of those uncommon 
taxa – Polygonum arenarium – and to describe the plant 
communities in which it occurs.

Material and methods

A field survey was done in 2006–2015 in the Burda Hills, 
Podunajská nížina Lowland and Východoslovenská nížina 
Lowland. As most of the literature data are unreliable, the 
occurrence of P. arenarium was studied using specimens 
deposited in 17 herbaria of the Czech Republic, Hungary 
and Slovakia: BP, BRA, BRNU, BRNM, LTM, MMI, 
NI, KO, OL, OLM, PMK, PR, PRA, PRC, SAV, SLO 
and ZV. Localities recorded since 2001 are considered 
recent; all others are considered historical. Herbarium 
acronyms follow Thiers (2018). A list of revised speci-
mens was compiled according to the guidelines of Flóra 
Slovenska VI/3 (Goliašová & Michalková 2012). If names 
of settlements given by collectors are different from the 
current form, we include the original name in quotation 

marks. The localities are shown on a grid map drawn in 
ArcGis ver. 9.2. Coordinates of historical localities were 
taken from Google Earth. Coordinates of recent finds were 
measured in field work with a Garmin CS 60 GPS. The 
phytogeographical divisions of Futák (1984) are also used. 

The taxonomy and names of flowering plants fol-
low Marhold & Hindák (1998). Names of syntaxa fol-
low Jarolímek et al. (2008) and Borhidi et al. (2012). 
The phytosociological relevés were sampled using the 
Zürich-Montpellier method and graded on the modified 
(nine-grade) Braun-Blanquet scale from Westhoff and 
van der Maarel (1973).

Results and discussion

Taxonomy and distribution range. The taxon Poly-
gonum arenarium (syn. P. janatae, P. pseudoarenarium, 
P. venantianum) includes two subspecies, of which only 
the nominate P. arenarium subsp. arenarium (Fig. 1) is 
present in Central Europe (Dostál 1990; Király 2009; 
Grulich et al. 2016). This subspecies has a Eurasian range 
reaching from Slovakia, Hungary and Romania in the west 
to as far as central Ukraine, Greece, Turkey, SW Russia 
and the Caucasus in the east, and to Lebanon and Syria in 
the south (Jalas & Suominen 1979; Uotila 2011; Tzvelev 
2012). A disjunct area in France near Toulon has been 
reported (Chrtek 1958; Wagenitz 1981), but this infor-
mation is now regarded as mistaken (Tison & Foucault 
2014). It is reported as an alien from Germany (Wiss-
kirchen 2016, ex verb.), Poland (Rostański & Sowa 1984), 
Estonia (Kukk 1999) and central Russia (Tzvelev 2006). 
The other subspecies, P. arenarium subsp. pulchellum 
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Figure 1. Polygonum arenarium subsp. arenarium. A – general habit of a flowering plant; B – growth form schemes; C – upper part of inflorescence; 
D – achene in perianth; E – achene; F – ochrea (drawn by L. Bakay from herbarium specimens stored in NI). Scale bars: A = 2 cm; C–F = 2 mm.
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(syn. P. pulchellum), has a Mediterranean distribution 
(Webb et al. 1993) and was introduced to the British 
Isles (Lousley & Kent 1981; Stace 2010; Akeroyd 2014), 
Germany (Wagenitz 1981), Belgium (Verloove 2006) and 
Scandinavia (Bengt 2000). It differs from P. arenarium 
subsp. arenarium by having flowers in lax cymes and 
with glossy, irregular warty achenes (Webb et al. 1993). 
Both taxa have sometimes been confused with Polygonum 
patulum, and P. bellardii (Akeroyd 2014).

Occurrence in Slovakia. We found that the species has 
occurred at 25 localities in total (Appendix 1), situated in 
the Burda Hills, Podunajská nížina Lowland and Výcho-
doslovenská nížina Lowland (phytogeographical division 
of Pannonicum, SW and SE Slovakia) at 108–250 m a.s.l. 
The occurrence of P. arenarium subsp. arenarium in Slo-
vakia was first documented in the mid-19th century from 
SW Slovakia (Grundl 1857, SLO), while the earliest spec-
imens from SE Slovakia were collected some 70 years 
later (Margittai 1928, BP, PRC). During our recent field 
survey, the presence of P. arenarium subsp. arenarium 
was confirmed at only 9 localities, all situated in SW 
Slovakia (Fig. 2). At these localities it survived mostly in 
multiple populations, each numbering tens to hundreds of 
individuals; at two sites (Mašan Nature Reserve; Nesvady, 
dune with a chapel) we saw only a few individuals. As is 
known for many species of annual psammophytes such as 
Androsace septentrionalis (Symonides 1979), the popula-
tion size of the Polygonum arenarium subsp. arenarium 
populations undergoes large inter-annual fluctuations, 
associated particularly with vegetation succession and/
or weather conditions. We did not confirm the presence 
of P. arenarium at any of its former sites in SE Slovakia 
during our field survey; this is in agreement with findings 
of other researchers (Mártonfi et al. 2014; Fig. 2). The 

last reports of it came from the surroundings of Streda 
nad Bodrogom village about 30 years ago [Bogoly 1985; 
V. Grulich 1988 (MMI), J. Šmiták 1988 (BRNM)]. Its 
decline is related mainly to human activities, especially 
sand mining and afforestation of sand dunes, and also 
secondary succession, mainly invasion of Robinia pseu-
doacacia. 

Polygonum arenarium subsp. arenarium belongs to 
a group of vanishing annual psamophytes (e.g. Allysum 
desertorum, Apera interupta, Corispermum nitidum, 
Bassia laniflora, Syrenia cana), two of which show an 
almost identical distribution (sandy areas in W, SW and 
SE Slovakia) and a decreasing trend in the number of 
localities as well. Only 14 sites of Bassia laniflora (19% 
of all of its sites) have been confirmed recently, while 
in some areas (Poiplie region) it has completely disap-
peared (Eliáš et al. 2016). Similarly, Corispermum nitidum 
Waldst. et Kit. has not been confirmed for nearly 15 years 
in the Východoslovenská nížina Lowland (SE Slovakia), 
and more than a quarter of the localities in SW Slovakia 
have disappeared (Eliáš 2016).

  Although  the distribution of Polygonum arenarium 
subsp. arenarium in SW and SE Slovakia has been pub-
lished in relative detail (Chrtek 1958; Maglocký 1999), 
the occurrence of the taxon in the western part of the 
country is questioned.

There were published records from the Záhorská nížina 
Lowland (e.g. Šmarda 1953; Dostál 1954; Dostál & Čer-
venka 1990). As we found during revision of herbarium 
specimens, all those records are based on misidentified 
taxa of P. aviculare. The absence of P. arenarium subsp. 
arenarium in adjacent sandy habitats in NE Austria (Mar-
schfeld) and SW Moravia (Chrtek 1990; Walter 2008) 
corroborate our findings. The populations of P. arenarium 
subsp. arenarium in SW and SE Slovakia constitute an 

Figure 2. Historical (○) and recent (●) localities of Polygonum arenarium subsp. arenarium in Slovakia.
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extension of its rather continuous distribution in Hungary 
(Király 2009; Bartha et al. 2015) and also the absolute 
northwestern limit of its distribution range.

Status in the Slovak flora. The distribution data from 
17 herbaria and our field research demonstrate the con-
spicuous retreat of Polygonum arenarium subsp. arenar-
ium in Slovakia. The taxon is extinct in the southeast part 
of the country, and in the southwest the number of sites 
has fallen by half. Our findings confirm the classification 
of P. arenarium subsp. arenarium as endangered (EN) 
on the red list of ferns and flowering plants of Slovakia 
(Eliáš et al. 2015). It is even rarer in Croatia, where it 
is classified as critically endangered (Nikolić & Topić 
2007); it is rather common in other parts of Central and 
Southeastern Europe (Ciocârlan 2009; Király 2009).

Habitat preferences and coenology. Our research 
shows that Polygonum arenarium subsp. arenarium 
occupied only open sandy places (Fig. 3) where dif-
ferent successional stages of pioneer vegetation of the 
class Festucetea vaginatae developed (Table 1). Relevé 1 
represents an area with recently removed (in the year 
of sampling) vegetation cover of compact Festucetum 
vaginatae, done as part of the restoration of Pannonian 
sand habitats within the framework of the Life project 
of Daphne (Institute of Applied Ecology), which suc-
cessfully led to the development of species-poor pioneer 
vegetation with dominance of P. arenarium subsp. are-
narium and co-dominance of annual weedy grasses such 
as Bromus sterilis and Setaria glauca. This P. arenarium 
subsp. arenarium stand cannot be identified with any 
association of psammophytic vegetation reported in Slo-
vakia (Valachovič et al. 1995, Jarolímek et al. 2008) or 

from Central and most of Southeastern Europe (Soó 1938, 
1980; Borhidi 2003; Borhidi et al. 2012; Sanda et al. 2008; 
Trinajstić 2008). The presence of the perennial Tithymalus 
seguierianus suggests that this stand is probably only an 
ephemeral stage of the association Festucetum vaginatae. 

Similarly, relevés 4 and 7 represent communities of 
exposed sand dunes with dominance of Corispermum 
nitidum, which are usually assigned to the associa-
tion Brometum tectorum in Slovakia (Valachovič et al. 
1995). In Serbia, however, the association Corispermo 
nitidi-Polygonetum arenariae was described from large 
sandy areas of Deliblatska peščara in the southern part 
of the Pannonian Basin in NE Serbia (Stjepanović-
Veseličić 1953). The community covered naturally 
open, air-exposed sandy dunes and surfaces of sandy 
dunes after fires. According to Stojšić & Dinić (2009) 
this community was very short-lived. It developed in 
the first year after a fire; in the second year the associa-
tion Festucetum vaginatae already began to develop. As 
compared to stands of P. arenarium recorded in Serbia, 
the stands in Slovakia are more species-rich and occupy 
smaller patches. Also different is the geomorphological 
situation of this habitat in Slovakia, which usually devel-
oped on steep slopes of sand pits of secondary origin. 
Further research is needed to determine whether the 
stands recorded in Slovakia and also in other parts of 
the Pannonian Basin can be assigned to the Corispermo-
Polygonetum arenariae association.

Other Polygonum arenarium subsp. arenarium stands 
in Slovakia represent the associations Festucetum vag-
inatae (rels. 2, 5) and Bassio laniflorae-Brometum tec-
torum (Soó 1938) Borhidi 1996 (rels. 3, 6). While the 
former is well documented in Slovakia (e.g. Valachovič 
et al. 1995), the latter was found only recently (Eliáš 

Figure 3. Open sandy slopes of sand pits, typical secondary habitat of Polygonum arenarium subsp. arenarium in Slovakia.
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Table 1. Phytosociological table of Polygonum arenarium relevés from Slovakia sampled during the study.

No. of relevé 1 2 3 4 5 6 7
Relevé plot size (m2) 10 16 16 10 16 16 16
E0 (%) 0 0 0 0 60 0 0
E1 (%) 25 30 30 30 80 40 45
No. of species 8 24 18 15 22 14 19

Characteristic species of Festucetea vaginatae              
Cynodon dactylon . + 1 2a 2a + .
Festuca vaginata . 1 1 . 3 + 1
Silene otites agg. . + + . 1 + .
Tithymalus seguierianus + . + . + . .

Other species    
Polygonum arenarium 2a 2a 2a + 1 2a 1
Bromus tectorum . 1 2a 1 1 . +
Tithymalus cyparissias . . + + 2b + +
Chenopodium album agg. . 1 r r . 1 .
Conyza canadensis . . 1 . 1 1 +
Bassia laniflora . . + . 1 + +
Erysimum diffusum . + . + . + .
Corispermum nitidum . . . 2a . 1 2a
Acosta rhenana . . . . 2a + +
Psyllium arenarium . 1 + . . . .
Tribulus terrestris 1 . . . . r +
Petrorhagia prolifera . . . . + . 1
Salsola kali . . . + . . 1
Crepis foetida . . + . . . +
Erodium cicutarium . + . + . . .
Medicago minima . . . + + . .
Poa bulbosa . . . + + . .
Setaria pumila . + + . . . +
Silene conica + . . . + . .
Stipa capillata . . . . + + .
Xeranthemum annuum . + + . . . .
Carduus acanthoides . + r . . . .

In one relevé only: E0 – Ceratodon purpureus 5: 4, E1 – Botriochloa ischaemum 7: 2a, Cota austriaca 2: 2a, 
Echium vulgare 5: 2a, Thymus praecox 5: 2a, Amaranthus retroflexus 2: 1, Bromus squarrosus 3: 1, Bromus 
sterilis 1: 1, Elytrigia repens 2: 1, Gypsophila paniculata 2: 1, Lappula squarrosa 2: 1, Setaria glauca 1: 1, 
Stipa borysthenica 7: 1, Thymus pannonicus 7: 1, Tragus racemosus 7: 1, Vicia villosa 2: 1, Ambrosia artemi-
siifolia 4: +, Alyssum alyssoides 2: +, Arenaria serpyllifolia 4: +, Astragalus onobrychis 4: +, Berteroa incana 
5: +, Camelina microcarpa 2: +, Chondrilla juncea 5: +, Eryngium campestre 7: +, Erysimum repandum 3: +, 
Geranium pusillum 2: +, Oenothera biennis agg. 4: +, Poa angustifolia 5: +, Polygonum aviculare agg. 2: +, 
Robinia pseudoacacia juv. 5: +, Screlochloa dura 2: +, Syrenia cana 6: +, Fallopia convolvulus 2: r, Tripleu-
rospermum perforatum 2: r.

Explanations. Localities of relevés (for relevés, the header data are listed in the following order: number of relevé, locality, exposition, elevation, coordinates, 
altitude, sampling date): 1 – Nesvady, Líščie diery Nature Reserve, demolished slope, exp. NW, elevation 20°, 47°55′25.99″N, 18°9′28.84″E, 112 m, 26 June 2015; 
2 – Nesvady, Líščie diery Nature Reserve, demolished slope, exp. W, elevation 5°, 47°55′25.10″N, 18°9′29.72″E, 112 m, 26 June 2015; 3 – Nesvady, Líščie diery 
Nature Reserve, open sand on top of dune, exp. –, elevation –, 47°55′25.83″N, 18°9′29.07″E, 112 m, 26 June 2015; 4 – Kameničná, Balvany farmstead, elevation point 
120 m, exp. NW, elevation 10°, 47°50′26.66″N, 18°0′19.11″E, 115 m, 13 Sept. 2015; 5 – Nesvady, top of dune near cemetery, exp. NW, elevation 5°, 47°55′56.55″N, 
18°7′34.54″E, 112 m, 13 Sept. 2015; 6 – Nesvady, dune near cemetery, mined slope, exp. NE, elevation 50°, 47°55′56.87″N, 18°7′35.55″E, 111 m, 26 Aug. 2007; 
7 – Imeľ, abandoned sand pit, exp. SEE, elevation 25°, 47°54′36.37″N, 18°9′43.50″E, 118 m, 12 Sept. 2014.

et al. 2016). Stands of Bassio-Brometum are developed 
as secondary seminatural vegetation on steeper slopes in 
pastures on sandy soils. According to Soó (1938) they are 
characterized by the co-dominance of Bassia laniflora and 
Bromus tectorum (coverage 5–75%); in addition, Anthe-
mis ruthenica, Acetosella vulgaris, Botriochloa ischae-
mum, Cynodon dactylon and Polygonum arenarium were 
present with higher coverage (5–25%). Stands found in 
Slovakia have a very similar species composition (includ-
ing ruderal species and weeds) but the coverage of both 

dominants is lower, ranging from 5 to 25% (Table 1, and 
Eliáš et al. 2016).

Besides the above-mentioned phytosociological units, 
Polygonum arenarium is reported from a wide range of 
psammophytic communities of inland sand dunes in 
other parts of Central and Southeastern Europe. It is also 
reported in weedy vegetation developed in stubble fields 
on sandy soils (Borhidi 1996; Borhidi et al. 2012; Sanda 
et al. 2008; Tab. 2). Based on that information, we con-
clude that Polygonum arenarium has no specific affinity 



28 Plant and Fungal Systematics 63(2): 23–30, 2018

to a particular psammophitic plant association and that 
it occurs in a wide range of pioneer psammophytic veg-
etation of wind-blown sandy dunes and in semi-ruderal 
stands in abandoned sandy fields and sand pits. 
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Appendix 1. List of localities based on revised herbarium specimens of Polygonum arenarium subsp. arenarium from Slovakia.

No. Locality Source

Burda Hills

1 Chľaba “Helemba” I. Grundl 1857 (SLO), F. Nábělek 1935 (SAV)

Podunajská nížina Lowland

2 Bratislava, sands of Danube islands (“Pressburg”) A. Richter sine data (SLO)
3 Malý Máger (“Kismagyar”) K. Mergl 1901 (SAV)
4 Between Tôň and Klížska Nemá J. Májovský 1951 (SLO)
5 Komárno, Malé Písky farmstead F. Weber 1935 (BRA)

Kameničná, Velké Písky farmstead F. Weber 1935 (BRNM), F. Černoch 1959 (BRNM), V. Skřivánek 1959 (BRNM)
Kameničná, Balvany farmstead V. Krist 1938 (BRNU), F. Weber 1935 (PR), J. Májovský & J. Michalko 1957 (SLO), 

F. Černoch 1959 (BRNM), P. Eliáš jun. et al. 2004 (NI), P. Eliáš jun. 2010, 2015 (NI) 
6 Between Bajč and Imeľ, sandy dunes Š. Mihálik 1964 (SAV), F. Čvančara 1971 (BRNU, PR), P. Eliáš jun., D. Dítě & Z. Me-

lečková 2014 (NI)
7 Imeľ, in the village E. Krippel 1953 (SLO), J. Dostál 1954 (PR), A. Žertová & J. Chrtek 1954 (NI, PRC)
8 Nesvady, dune with chapel P. Eliáš jun. & A. Szabóová 2006 (NI)
9 Nesvady, dune at cemetery M. Takáč 1959 (BRA), P. Eliáš jun. & M. Sádovský 2004 (NI), P. Eliáš jun. 2009 (BRA, 

NI, SAV), P. Eliáš jun. 2012 (SAV)
10 Nesvady, Líščie diery Nature Reserve V. Osvačilová 1954 (NI), J. Dostál 1954 (PR), 1955 (PR, PRC), J. Chrtek, B. Křísa 

& B. Slavíková 1970 (PRC), Z. Svobodová 1990 (NI), M. Vozárová 1994 (BRA), P. Eliáš 
jun. 2012 (NI)

11 Svätý Peter, Lúčka site P. Eliáš jun. & A. Szabóová 2006 (NI)
12 Chotín F. Weber 1935 (BRNM), V. Krist 1937 (BRNU), J. Futák & D. Magic 1948 (SLO), 

J. Šmarda 1951 (BRNM), E. Krippel 1952 (SLO)
13 Radvaň nad Dunajom F. Weber 1935 (BRA)
14 Marcelová, sandy sites near the village F. Weber 1935 (PR), Č. Deyl 1977 (OLM)

Marcelová, Marcelovské piesky Nature Reserve  J. Májovský 1960 (SLO), M. Unarová 1981 (BRNU), Z. Svobodová 1987 (NI), V. Grulich 
1987 (MMI), B. Trávníček 1989 (OL)

15 Marcelová, Bašov kopec site P. Eliáš jun. 2009 (NI)
16 Virt, Mašan Nature Reserve P. Eliáš jun. & M. Sádovský 2004 (NI)
17 Čenkov, Čenkovský les area F. Weber 1936 (BRA), V. Kneblová 1951 (PR), J. Šourek 1954 (PR), J. Vicherek 1972 

(BRNU), S. David 1986 (LTM)
18 Čenkov farmstead V. Krist 1937 (BRNU), 1938 (BRNM, BRNU), V. Valenta 1938 (BRA), J. Futák 1948 

(SLO), V. Skřivánek 1950 (BRA, BRNM, PR), E. Mencl 1951 (PRC), M. Smejkal 1951, 
1965 (BRNU), F. Černoch 1951 (BRNM), V. Jedlička 1951 (BRNU), J. Šmarda 1952 
(BRNM), J. Chrtek & A. Žertová 1954 (PRC), V. Osvačilová 1954 (NI), V. Valenta 1958 
(BRA), J. Májovský 1959, 1962 (SLO), A. Chrtková 1968 (PR), Z. Svobodová 1968 
(NI), F. Dvořák 1972 (BRNU), J. Vicherek 1972 (BRNU), V. Hodoval 1976 (BRA), 
J. Dvořák 1980 (BRA), V. Grulich 1985, 1987 (MMI), M. Zajac 2008, 2011 (ex verb.) 

Východoslovenská nížina Lowland

19 Streda nad Bodrogom, Čipkéš Hill J. Májovský 1965 (SLO), J. Šmiták 1988 (BRNM)
20 Streda nad Bodrogom, vineyards above the vil-

lage
J. Májovský & J. Kytka 1980 (SLO)

Between villages of Streda nad Bodrogom and 
Malý Kamenec, in vineyards

J. Záborský 1959 (SLO)

21 Streda nad Bodrogom, W slopes of Tarbucka hill 
E of the village

V. Grulich 1988 (MMI)

Malý Kamenec, Tarbucka Hill, 120–250 m A. Margittai 1935, J. Futák 1949 (SLO), J. Šourek 1950 (PR), J. Záborský 1959, 1960 
(SLO)

22 Svätuše (“Sentés”) J. Futák 1949 (SLO), J. Šourek 1957 (PR)
23 Hrušov, mound of sand quarry J. Holub 1958 (PRA)
24 Between villages of Malý Horeš and Veľký Horeš A. Margittai 1928 (BP, PRC), S. Hejný 1948 (PR); V. Opluštilová 1948 (SLO)

Malý Horeš, sandy site F. Černoch 1957 (BRNM)
Malý Horeš, dune near Robinia woods J. Májovský 1964 (SLO)

25 Strážne A. Margittai 1928 (BP), J. Holub 1958 (PRA)

Doubtful site (not mapped)

Vráble J. Futák, T. Hejná, J. Ružička 1949 (SLO); 
this apparently applies to some sites south of that town


