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SYNTAXONOMICAL REVISION OF PLANT COMMUNITIES WITH
CAREX FIRMA AND DRYAS OCTOPETALA
(ALLIANCE CARICION FIRMAE) IN THE WESTERN CARPATHIANS

JOZEF SIBIK, ANTON PETRIK & JAN KLIMENT

Abstract: A syntaxonomical revision of plant communities with dominants Carex firma and Dryas octopetala in the Western
Carpathians is presented, including a comparison with related plant communities from the Alps. The syntaxonomical position
of the studied communities has been re-evaluated, and a new classification concept is offered. Communities from the subalpine
belt of the Krivanska Mala Fatra, Cho¢ské vrchy and Nizke Tatry Mts are classified within the association Dryado octopetalae-
Caricetum firmae Sillinger 1933, and two new subassociations primuletosum auriculae and saxifragetosum aizoidis are described.
The plant communities from the subalpine and alpine belts of the Zapadné Tatry and Belianske Tatry Mts are different. We classify
them within the association Arenario tenellae-Caricetum firmae (Br.-Bl. 1930) nom. nov., with two subassociations recognized:
typicum and salicetosum reticulatae. Phytocoenological relevés obtained in recent years confirm the well-pronounced separation
of the association Androsaceo lacteae-Festucetum versicoloris Sillinger 1933. According to our revision, phytocoenoses in the
montane belt or on inversion sites of the Velka Fatra, Muranska planina and Slovensky raj Mts, including some communities
of the subalpine belt of the Tatras, cannot be classified in the alliance Caricion firmae Gams 1936, but belong to the alliances
Seslerio-Asterion alpini Hada¢ ex Hadac et al. 1969, Potentillion caulescentis Br.-Bl. in Br.-Bl. & Jenny 1926 emend. Sutter
1969 and Cystopteridion Richard 1972.
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INTRODUCTION

In the Western Carpathians, the distribution center
of communities with dominance of Carex firma
and Dryas octopetala occurs in the subalpine and
alpine belts. These communities occur especially
on north-facing steep slopes and in rocky grooves,
but can be found also on inversion sites or on
steep south-facing rocky walls. Initial syntaxo-
nomical studies of these communities appeared
in the 1920s. Using the criterion of the dominance
of one of the determinant species, Szafer et al.
(1923) described associations Caricetum firmae
and Dryadetum from the Polish side of the West
Tatras. Pawlowski and Stecki (1927) and Klika
(1932) considered stands with dominance of Dryas
octopetala to be only a facies or stage of the as-
sociation Caricetum firmae (Firmetum). Based on

the marked similarity of floristic composition be-
tween stands of these two dominant species in the
Western Carpathians, Sillinger (1933) treated them
as facies of the association Dryadeto-Firmetum.
In comparing the vegetation of the Central Alps
and the Tatra Mts, Braun-Blanquet (1930) used
the name Caricetum firmae tatricum to designate
phytocoenoses from the Tatras. Pawlowski (1935)
employed the geographical epithet Caricetum
firmae carpaticum to delimit and distinguish West
Carpathian stands from those of the Alps. Hadac et
al. (1969) distinguished two units in the Belianske
Tatry Mts, namely Caricetum firmae carpaticum
and Dryadetum octopetalae tatricum. Two names
proposed by Hadac (cf. Mucina & Maglocky 1985),
Saxifrago caesiae-Caricetum firmae and Festuco
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versicoloris-Dryadetum octopetalae, reversed the
original physiognomical classification.

In recent decades, detailed field research on
communities with dominance of Carex firma
and Dryas octopetala has been carried out in the
central part of the Western Carpathians and their
foothills. These studies, followed by numerical
classification, have brought new insights for the
syntaxonomical classification of these communi-
ties, which we present in this paper.

MATERIAL AND METHODS

The syntaxonomical revision presented here included
413 phytocoenological relevés of plant communities
with the dominance and higher abundance of Carex
firma and Dryas octopetala, from the central part of
the Western Carpathians and their foothills. Since these
communities with Carex firma have been often merged
with the association Caricetum firmae Riibel 1911 from
the Alps (cf. Grabherr & Mucina 1993: 406), we also
included 21 relevés of this association originating from
the Alps. In this study, only differences between the
Alpine and West Carpathian communities are high-
lighted, so the Alpine association and its diagnostic
taxa are not evaluated in more detail. All relevés used
in this study were collected in accordance with the prin-
ciples of the Ziirich-Montpelliér school (Braun-Blan-
quet 1964), but applying different scales of abundance
and dominance used by various authors: the five- or
seven-degree scale of Braun-Blanquet, the 10-degree
or a combined 11-degree scale of Hada¢ and Domin
(cf. Sillinger 1933; Hadac¢ et al. 1969), and a modified
9-degree scale (Barkman et al. 1964).

To obtain data comparable for numerical classifica-
tion, all relevés were transformed to a nine-degree ordinal
scale (van den Maarel 1979). Taxa determined only at
the level of genus were excluded, and some taxa were
classified within higher or more broadly defined taxa:
Anthoxanthum odoratum agg. (A. alpinum, A. odoratum),
Carex sempervirens (subsp. tatrorum, subsp. silicicola),
Cardaminopsis arenosa agg. (C. borbasii), Empetrum
hermaphroditum (E. nigrum), Gentianella lutescens
(subsp. tatrae), Helianthemum grandiflorum (subsp. gran-
diflorum, subsp. glabrum, subsp. obscurum), Jovibarba
globifera (subsp. glabrescens), Leucanthemum vulgare
agg. (L. margaritae), Lotus corniculatus (var. alpicola
Beck), Luzula luzuloides (subsp. luzuloides, subsp.
rubella), Pimpinella major (subsp. rhodochlamys), Soli-
dago virgaurea (subsp. minuta), Swertia perennis (subsp.

alpestris), Pulsatilla slavica (P. subslavica), Schistidium
apocarpum (S. atrofuscum, S. strictum) and Thymus
pulcherrimus (subsp. pulcherrimus, subsp. sudeticus).
Numerical classification employed the NCLAS program
from the SYN-TAX 5 package (Podani 1993). The B-flex-
ible method (B = -0.25) with Jaccard’s, Ruzi¢ka’s and
Wishart’s similarity coefficients was used. The hypoth-
eses obtained were evaluated by comparison and through
analysis of phytocoenological tables.

To determine the content of the alliance Caricion
firmae and the syntaxonomical position of other com-
munities with the dominance of Carex firma and Dryas
octopetala, our phytocoenological relevés were also
compared with closely related plant communities of
the alliance Seslerio-Asterion alpini (Elyno-Seslerietea)
and classes Asplenietea trichomanis, Juncetea trifidi and
Carici rupestris-Kobresietea from the Western Carpath-
ians, and to a lesser extent also from the Eastern and
Southern Carpathians and the Alps.

The synoptic table (Table 1) shows the combined
results of several partial syntheses, which could not
be presented as a single dendrogram due to the high
number of relevés. The caption of each column contains
the number of relevés used for the synthesis and the
average number of species in a given community. The
frequency as a percentage (99 = 100%) and mean value
of abundance (upper index) are given for each taxon.
They were calculated with FYTOPACK (Jarolimek
& Schlosser 1997). If only four or fewer relevés were
available (column Ds), only the presence of taxa in a given
community is indicated, in italics. Individual columns
also contain abbreviated references (for unpublished data
only author names are given), the number of relevés, and
their position on the level of orographic units according
to the map for the Database of Fauna of Slovakia (scale
1:500,000). Diagnostically important taxa of individual
plant communities are marked in bold.

The nomenclature of taxa generally follows Mar-
hold and Hindak (1998); names of taxa occurring only
in the Alps follow Ehrendorfer (1973). Subspecies (given
without the species epithet) appearing in Table 1 in indi-
vidual relevés (holotype) or repeating in the text are aster-
isked (*). Names of syntaxa are according to Mucina and
Maglocky (1985); the names of diagnostic taxa of higher
rank follow recent synthetic studies from the Tatra Mts
(Hadac et al. 1969; Unar et al. 1985), Slovakia (Valachovi¢
et al. 1995; Dtbravcova 1996), the Eastern Alps (Grabherr
& Mucina 1993) and Romanian Carpathians (Coldea ez al.
1997). The names of newly distinguished and described
syntaxa include authors’ citations.

In the descriptions of communities, the following
abbreviations are used: Art. = article of International
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Code of Phytosociological Nomenclature (Weber et al.
2000); Ass. = association; const. = constant companion
taxon (frequency higher than 60%); dif. = differential
taxon; dom. = dominating taxon; r. = relevé.

DESCRIPTION OF PLANT COMMUNITIES

Elyno-Seslerietea Br.-Bl. 1948

Seslerietalia coeruleae Br.-Bl. in Br.-Bl. & Jenny
1926

Caricion firmae Gams 1936

Arenario tenellae-Caricetum firmae (Br.-Bl.
1930) nom. nov. hoc loco

Table 1, column B

BASIONYM: Caricetum firmae tatricum Br.-Bl. 1930
(Art. 34).

SYNONYMS: Firmetum Pawlowski & Stecki 1927 p.p.
maj. (Art. 31), Firmetum (= Caricetum firmae) car-
paticum Pawlowski 1935 p.p. maj. (Art. 34), Caricetum
firmae Smarda 1956 (Art. 31), Dryadetum octopetalae
tatricum Hadac et al. 1969 (Art. 34), Caricetum
firmae Domin 1936 (Art. 2b, 31), Saxifrago caesiae-
Caricetum firmae (Szafer et al. 1923) Hada¢ in Mucina
& Maglocky 1985 p.p. maj. (Art. 2b), Festuco versi-
coloris-Dryadetum (Szafer et al. 1923) Hada¢ in Mucina
& Maglocky 1985 p.p. min. (Art. 2b), Carex firma-ass.
Domin 1923 (nom. nud.), Dryadeto-Caricetum firmae
Domin 1925a (nom. nud.), Caricetum firmae Domin
1925b (nom. nud.), Dryadetum Domin 1925b (nom.
nud.), Caricetum firmae (= Firmetum) Domin 1928
(nom. nud.), Caricetum firmae tatrense Domin 1930,
1931 (nom. nud.), Caricetum firmae tatricum Klika
1932 (nom. nud.). — NON: Caricetum firmae Riibel
1911, Caricetum firmae Szafer et al. 1923, Dryadetum
Szafer et al. 1923.

DIAGNOSTIC TAXA: Carex firma (dom., const.), Dryas
octopetala (dom., const.), Androsace chamaejasmae
(dif.), Arenaria tenella (dif.), Cerastium eriophorum
(dif.), Chamorchis alpina (dif.), Lloydia serotina
(dif.), Minuartia gerardii (dif.), M. sedoides (dif.), Pe-
dicularis oederi (dif.), Rhodax alpestris (dif.), Silene
acaulis (dif.), Alectoria ochroleuca (dif.), Dactylina
madreporifirmis (dif.), Thamnolia vermicularis (dif.),
Vulpicida tubulosus (dif.), Bistorta vivipara (const.),
Crepis jacquinii (const.), Festuca versicolor (const.),
Galium anisophyllon (const.), Ranunculus alpestris
(const.), Saxifraga caesia (const.), Ditrichum flexicaule
(const.), Tortella tortuosa (const.).

NOMENCLATURAL TYPE: Braun-Blanquet 1930: 25.

Two-layered dwarf shrub-herbaceous plant
community, usually open. Along with tuft-rosette-
forming hemicryptophytes, cushion-forming and
tufted chamaephytes, small dwarf shrubs with
dense branches are also present. Among them,
Dryas octopetala together with the dominant
sedge, Carex firma, determine the physiognomy
of this community. Several other herb species
are represented in the community as well (Si-
lene acaulis, Arenaria tenella, Saxifraga caesia,
Minuartia gerardii, Androsace chamaejasme,
Pedicularis oederi, Ranunculus breyninus, R. al-
pestris, Minuartia sedoides, etc.). The layer of
mosses and lichens (E,) is enriched by species
like Vulpicida tubulosus and Dactylina madrepori-
formis, contributing to the color variation of the
community. Most plants reach height of 3—10 cm;
only flowering stems or stems of some grasses
overreach them to 10-25 cm in height. On sites
exposed to extremely strong winds, a conspicuous
belt-and-terrace structure of the vegetation can be
observed. Narrow vegetation belts are situated on
the steep front of a terrace, which retains exposed
gravel material.

The optimum of chionophobic sub-hygrophi-
lous plant communities of the association Arenario
tenellae-Caricetum firmae occurs in the alpine and
subalpine belts (alt. 1550-2150 m) in limestone-
dolomite parts of the Tatra Mts. They inhabit
very shallow to shallow, strongly humic, neutral
to slightly basic, skeletal soils, in the winter cov-
ered with snow only briefly or without any snow.
Due to the humid and cold climate, processes of
plant material decomposition and formation of
fine humic earth are very slow. Plant communi-
ties of this association mostly inhabit moderate to
steep, NW-NE-facing windy slopes. More rarely
they occur on sites oriented in other directions:
in these cases they inhabit steep rocky walls with
a minute fine earth layer deposited in fissures
and on exposed terraces. On slopes with a suf-
ficiently thick layer of detritus exposed to harsh
high-mountain climate with strong winds, forma-
tion of festooned soils typical for this community
is observed (cf. Smarda 1956: 27).
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The association Arenario tenellae-Caricetum
firmae occurs on limestone and dolomite bedrock,
on moderate to steep slopes with a rather thick
layer of detritus, but also on steep rocky slopes.
The occurrence of species of individual higher
syntaxa indicates that the association shows
close syngenetic relationships to communities of
the alliance Potentillion caulescentis (in the alpine
belt) and Seslerio-Asterion alpini (in the subalpine
belt). On sites with a deeper soil profile which
diminishes the influence of basic bedrock, the
occurrence of species of the alliances Arabidion
coerulae, Festucion versicoloris and Juncion trifidi
increases, depending on moisture and slope ori-
entation. This phenomenon evidences the process
of succession, which eventually may lead to the
formation of those communities.

Arenario tenellae-Caricetum firmae typicum
Petrik subass. nov. hoc loco

Table 1, column B1

DIFFERENTIAL SPECIES: Aster alpinus, Euphrasia salis-
burgensis, Leontopodium alpinum, Oxytropis carpatica,
Ranunculus breyninus, Trisetum alpestre, Squamarina
gypsacea.

NOMENCLATURAL TYPE: identical with the type of the
association name.

Plant communities of this subassociation are
open, show average abundance of about 55-70%,
and inhabit various sites on limestone and dolomite
in the alpine and sometimes the subalpine belt of
the Tatra Mts. Usually they occur on moderate
to steep, mostly north-facing slopes with geests
of various depths, but often can be found also
on steep to abrupt rock walls situated on peaks
and edges of various orientations. The layer of
detritus is 15-30 cm (sometimes even 40-50) cm
deep, and contains only a small amount of fine
earth, retaining only a small amount of water.
These communities therefore appear to be more
xerophilous.

Plant communities of the typical subassocia-
tion occur mainly in the Belianske Tatry Mts. In
the Zapadné Tatry Mts, these communities usually
occur on rather steep and dry rocky sites.

Based on differences in ecological conditions,

two variants can be distinguished: the typical one,
and a variant with Kobresia simpliciuscula. The
typical variant comprises communities on stabi-
lized dolomite scree slopes. The communities on
rocky sites are positively differentiated by Gen-
tiana clusii, Bellidiastrum michelii and Anthyllis
vulneraria subsp. alpestris. The variant with
Kobresia simpliciuscula is concentrated on lime-
stone of high-mountain ridges. Unlike the typical
variant, it is differentiated by Oxytropis carpatica
and Dactylina madreporiformis. Based on the con-
stant presence of those differential taxa and overall
floristic similarities (except for a higher propor-
tion of Lloydia serotina and Carex fuliginosa),
communities with Carex rupestris codominant to
dominant can also be assigned to this variant.

Arenario tenellae-Caricetum firmae salicetosum
reticulatae Petrik subass. nov. hoc loco

Table 1, column B2

DIFFERENTIAL TAXA: Salix reticulata, S. retusa, Sela-
ginella selaginoides, Soldanella carpatica, Swertia
perennis subsp. alpestris, Viola alpina, Campylium stel-
latum, Hypnum bambergeri, Orthothecium rufescens.

NOMENCLATURAL TYPE: Petrik ined., holotypus

LocALITY: Belianske Tatry Mts, Zadné Jatky Mt.,
northern slope, alt. 1920 m, aspect: N, slope: 35°,
relevé area: 20 m?, cover total: 90%, E;: 80%, E:
30%, 3. 8. 1995

E\: Carex firma 3, Dryas octopetala 3, Silene
acaulis 2b, Saxifraga paniculata 2a, Bistorta vivipara
1, Festuca versicolor 1, Minuartia gerardii 1, Pedicu-
laris oederi 1, Salix reticulata 1, Saxifraga aizoides
1, Swertia *alpestris 1, Androsace chamaejasme +,
Bartsia alpina +, Campanula alpina +, Carex fuligi-
nosa +, Cerastium eriophorum +, Crepis jacquinii +,
Dichodon cerastoides +, Draba aizoides +, Galium
anisophyllon +, Hedysarum hedysaroides +, Huperzia
selago +, Ligusticum mutellinoides +, Lloydia serotina
+, Minuartia sedoides +, Myosotis alpestris +, Phyteuma
orbiculare +, Pinguicula alpina +, Pyrola carpatica +,
Ranunculus alpestris +, Rhodax alpestris +, Salix retusa
+, Saxifraga wahlenbergii +, Selaginella selaginoides
+, Soldanella carpatica +, Vaccinium vitis-idaea +,
Chamorchis alpina r.

Eo: Dicranum spadiceum 2a, Ditrichum flexicaule
2a, Hylocomium splendens 2a, Tortella tortuosa 2a,
Campylium stellatum +, Cirriphyllum cirrosum +, Cte-
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nidium molluscum +, Distichium capillaceum +, Enca-
lypta alpina +, Hypnum bambergeri +, Orthothecium
rufescens +, Pleurozium schreberi +, Polytrichum sp.
+, Rhytidium rugosum +, Schistidium apocarpum +,
Cetraria islandica +, Cladonia *pocillum +.

Within the association Arenario tenellae-
Caricetum firmae, stands of A.-C. salicetosum
reticulatae are slightly more hygrophilous. They
occur on moderate to steep, mostly north-facing,
wind-exposed slopes in the subalpine and alpine
belts. They occupy rather deep soils, usually with
well-developed but often discontinuous layers of
black fine humic earth 5-15 cm thick. The soils
exhibit high retention of water; this determines
the occurrence of hygrophilous and humicolous
species, which are the differential species of
the association. In comparison with the typical
subassociation, these communities have a higher
proportion and abundance of mosses.

Based on differences in ecological conditions,
three variants can be distinguished within this su-
bassociation: with Cerastium eriophorum, with
Viola alpina, and with Dianthus nitidus.

Plant communities of the variant with Ceras-
tium eriophorum occur mostly in the alpine belt
of the Belianske Tatry Mts. They are positively
differentiated by the species Kobresia simplicius-
cula, Comastoma tenella, Primula minima, and by
higher constancy of Arenaria tenella, Minuartia
gerardii, Rhodax alpestris and some other taxa
as well.

The variant with Viola alpina comprises com-
munities occurring in the subalpine to alpine belts
of the Cervené vrchy Mts in the Zapadné Tatry
Mts. It is positively differentiated by Viola alpina
and characterized by higher constancy of Belli-
diastrum michelii and Pedicularis verticillata. In
contrast to the previous variant, the variant with
Viola alpina is positively differentiated also by
Bartsia alpina, Sesleria tatrae and Selaginella
selaginoides.

Plant communities treated within the variant
with Dianthus nitidus occur on Sivy vrch Mt. in
the Zapadné Tatry Mts. These communities occupy
a marginal position in the association Arenario
tenellae-Caricetum firmae. The occurrence of Di-
anthus nitidus and the overall floristic composition

indicate that they are transitional towards the asso-
ciation Dryado octopetalae-Caricetum firmae, and
thus are interesting phytogeographically. Kliment
et al. (2004) observed a similar phenomenon sup-
porting the intermediate position of vegetation on
Sivy vrch Mt. between the Choc¢ské vrchy Mts and
limestone parts of the Zapadné Tatry Mts (cf. Futak
1976: 109-110), in the associations Diantho nitidi-
Caricetum tatrorum (Sillinger 1933) Kliment ef al.
2004, and Trifolio kotulae-Caricetum tatrorum Kli-
ment et al. 2004.

Dryado octopetalae-Caricetum firmae Sillinger
1933

Table 1, column C

ORIGINAL FORM OF THE NAME: Dryadeto-Firmetum
Sillinger 1933

SYNONYMS: Caricetum firmae Klika 1932 p.p. maj.
(Art. 31), Firmetum (= Caricetum firmae) carpaticum
Pawlowski 1935 p.p. min. (Art. 34), Saxifrago cae-
siae-Caricetum firmae (Szafer et al. 1923) Hadac in
Mucina & Maglocky 1985 p.p. min. (Art. 2b), Festuco
versicoloris-Dryadetum (Szafer et al. 1923) Hada¢ in
Mucina & Maglocky 1985 p.p. maj. (Art. 2b), Caricetum
firmae chocense Klika 1932 (nom. nud.). — NON: Cari-
cetum firmae Szafer et al. 1923, Dryadetum Szafer et
al. 1923, Firmetum Klika 1926, Firmetum Pawtowski
& Stecki 1927, Dryadetum octopetalae tatricum Hada¢
et al. 1969.

DIAGNOSTIC TAXA: Carex firma (dom., const.), Dryas
octopetala (dom., const.), Bartsia alpina (dif."), Dian-
thus nitidus (dif.), Pinguicula alpina (dif.), Selaginella
selaginoides (dif."), Soldanella carpatica (dif."), Tofieldia
calyculata (dif.), Vaccinium vitis-idaea (dif."), Hyloco-
mium splendens (dif."), Hypnum cupressiforme (dif.),
Bistorta vivipara (const.), Crepis jacquinii (const.), Fes-
tuca versicolor (const.), Galium anisophyllon (const.),
Pedicularis verticillata (const.), Ranunculus alpestris
(const.), Saxifraga caesia (const.), Ditrichum flexicaule
(const.), Tortella tortuosa (const.).

! Differential taxa against the association Arenario
tenellae-Caricetum firmae.

NOMENCLATURAL TYPE: Sillinger 1933: 223, rel. 2,
lectotypus hoc loco.

This is a two-layered, moderately species-
rich plant community (average 34 taxa per
relevé) with dominance of hemicryptophytes and
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chamaephytes. Generally speaking, the cushion-
forming dwarf shrub Dryas octopetala and tufted
sedge Carex firma are prominent, giving Dryado
octopetalae-Caricetum firmae its distinctive stamp.
Differences in the abundance of these two species
do not basically change the floristic composition
of the phytocoenoses. The height of the stands
ranges from 5 to 15 cm (tufts, leaves) and from 15
to 30 cm (stems, stalks), with Festuca versicolor
being a subdominant species. Numerous conspicu-
ously flowering species (Bartsia alpina, Bistorta
vivipara, Crepis jacquinii, Dianthus nitidus,
Galium anisophyllon, Pedicularis verticillata,
Pinquicula alpina, Ranunculus alpestris, Saxi-
fraga caesia, Selaginella selaginoides, Soldanella
carpatica, Tofieldia calyculata) and dwarf shrubs
(Vaccinium vitis-idaea) are constant elements of
these stands. The layer of mosses and lichens is
well-developed; the most common species are
Tortella tortuosa, Ditrichum flexicaule and Hylo-
comium splendens.

The association Dryado-Caricetum firmae
is a chionophobic and sub-hygrophilous plant
community inhabiting shallow soils developed
on calcareous and dolomite bedrock (lithosol)
in the supramontane and subalpine belts (alt.
1300-1750 m). It occurs mainly on sites with
extreme climatic conditions, such as ridges and
edges exposed to strong winds, where the snow
layer is thin and of brief duration. It occupies
moderate to steep (20—80°), mostly north-facing
slopes, rocky walls and rocky crevices with cold
and humid climate. Rarely it occurs also on sites
oriented in other directions (SW, W); in these
cases it is restricted to rocky walls and stabilized
screes, and forms a type transitional towards rock
fissure communities. The soils inhabited by these
communities are black, strongly humic, neutral
to slightly basic protorendzinas (= Rendzi-Lithic
Leptosols), with many bedrock fragments; due
to the extreme climatic conditions on mountain
edges, raw litter accumulates among tufts of
Carex firma (Sillinger 1933: 226; Bélohlavkova
& Fiserova 1976: 138-139).

This is an autochthonous community growing
on limestone and dolomite bedrock, inhabiting
steep, often shady rocky slopes and cliffs. The

frequent occurrence of species of the class Asple-
nietea trichomanis (Table 1) indicates its close
relationship to rock fissure communities. When
it inhabits windy slopes subject to erosion, with
rather deep skeletal soils developed, succession
processes may lead to the formation of the as-
sociation Seslerio tatrae-Festucetum versicoloris.
On lee and often rather concave sites with thick
soils developed, species of the genus Sesleria
(S. albicans, S. tatrae) and Carex sempervirens
subsp. fatrorum are common; the community is
gradually replaced by phytocoenoses of the as-
sociation Diantho nitidi-Caricetum tatrorum. On
less exposed sites with typically humid climate
enforced by a north orientation and a thick layer
of accumulated litter, the association Dryado-Cari-
cetum firmae is transformed into shrub communi-
ties of the alliance Loiseleurio-Vaccinion.

Two subassociations are distinguished here,
based on differences in the ecology and floristic
composition of the stands:

Dryado octopetalae-Caricetum firmae primule-
tosum auriculae subass. nov. hoc loco

Table 1, column Cl1

DIFFERENTIAL TAXA: Primula auricula subsp. hun-
garica, Asplenium viride, Campanula cochleariifolia,
Gentiana clusii, Sesleria albicans, Cololejeunea
calcarea, Didymodon giganteus, Entodon concinnus,
Hymenostylium recurvirostrum, Mnium thomsonii, Or-
thothecium rufescens, Racomitrium lanuginosum.
NOMENCLATURAL TYPE: identical with the type of the
association name.

Stands of the subassociations D.-C. primu-
letosum auriculae occur mainly on steep, north-
facing rocky sites, small narrow terraces and rocky
crevices, but can be found also on windy rocky
ledges and slopes. Several taxa of the class Asple-
nietea trichomanes indicate relationships to rock
communities. As already noted by Sillinger (1933:
224), two ecological variants can be distinguished,
with more or less identical floristic composition.
On mainly north-facing rocky terraces and shady
rocky crevices, stands with a well-developed moss
layer occur. Compact tufts of Carex firma and mats
of Dryas octopetala, together with mosses, play
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an important role in retaining moisture on the
site. On very exposed sites, such as windy slopes
and mountain edges, the layer of mosses is less
developed, and more xerophilous species like
Racomitrium lanuginosum also occur at higher
frequency. This subassociation is documented
from the Krivanska Mald Fatra, Choc¢ské vrchy
and Nizke Tatry Mts.

Dryado octopetalae-Caricetum firmae saxifrage-
tosum aizoidis subass. nov. hoc loco

Table 1, column C2

DIFFERENTIAL SPECIES: Saxifraga aizoides, Biscutella
laevigata, Festuca supina, Huperzia selago, Parnassia
palustris, Pyrola carpatica, Salix alpina, Scabiosa
lucida, Vaccinium myrtillus, Dicranum scoparium,
Pogonatum urnigerum.

NOMENCLATURAL TYPE: Sibik & Dubravcova ined.,
holotypus

LocALITY: Krivanska Mala Fatra Mts, Vel'ky Krivan
Mt., near the hiking trail giving from ground elevation
‘Hrana Velkého Krivana’ to height, alt. 1679 m, as-
pect: NNW, slope: 20°, relevé area: 25 m?, cover total:
95%, E;: 95%, Ey: 30%, 49°11'20,9”; 19°01'47,0”, 1.
8. 2002

E: Carex firma 4, Dryas octopetala 3, Festuca
versicolor 2a, Tofieldia calyculata 2a, Bartsia alpina
1, Biscutella laevigata 1, Bistorta vivipara 1, Pinguicula
alpina 1, Ranunculus alpestris 1, Saxifraga aizoides
1, Selaginella selaginoides 1, Vaccinium vitis-idaea 1,
Anemone narcissiflora +, Anthyllis *alpestris +, Belli-
diastrum michelii +, Campanula cochleariifolia +, Di-
anthus nitidus +, Empetrum hermaphroditum +, Galium
anisophyllon +, Gentiana verna +, Gentianella *tatrae
+, Helianthemum grandiflorum +, Huperzia selago +,
Parnassia palustris +, Pedicularis verticillata +, Phy-
teuma orbiculare +, Salix alpina +, Saxifraga paniculata
+, Scabiosa lucida +, Soldanella carpatica +, Vaccinium
myrtillus +, Veronica aphylla +, Viola biflora +.

Eo: Hylocomium splendens 2a, Tortella tortuosa 2a,
Bryum sp. 1, Campylium stellatum 1, Ditrichum flexicaule
1, Hypnum cupressiforme 1, Orthothecium rufescens 1,
Rhytidium rugosum 1, Sanionia uncinata 1, Ctenidium
molluscum +, Hypnum bambergeri +, H. vaucheri +,
Rhizomnium punctatum +, Rhytidiadelphus triquetrus
+, Cetraria islandica +, Icmadophila ericetorum +.

In comparison with the previous subasso-
ciation, D.-C. saxifragetosum aizoidis are more hy-

grophilous and much more closed, due to the pres-
ence of compact tufts of Carex firma and mats of
Dryas octopetala. On sites with extremely exposed
slopes, typical garland soils can be observed.

The subassociation is developed on north-
(rarely west)-facing sites on mountain edges
with very foggy climate. So far it has been docu-
mented by phytocoenological relevés only from
the Krivanska Mala Fatra Mts, where it occurs
extensively on north and northwest slopes of Vel'ky
Krivan Mt., Maly Krivan Mt. and Chleb Mt.

In the past, communities of this subassociation
probably covered smaller areas. After destruction
of the subalpine shrubs during the Walachian
colonization in the 16th and 17th centuries (cf.
Janik 1971: 69; Plesnik 1955: 30) they spread
from enclaves among Pinus mugo stands and
from steep slopes.

On sites with a thicker accumulated layer of
undecomposed humus, the occurrence of acido-
philous species (e.g., Empetrum hermaphroditum)
and bryophytes (Sphagnum spp.) increases; succes-
sion processes may further lead to the formation
of Pinus mugo stands. These processes are very
slow, however, because stands of the subasso-
ciation D.-C. saxifragetosum aizoidis represent
a blocked successional stage with a fixed and
closed species composition.

The strongly hygrophilous character of the
stands indicates some transition to the association
Androsaceo lacteae-Festucetum versicoloris.

At present, communities of the association
D.-C. saxifragetosum aizoidis are endangered
by planting of Pinus mugo (cf. Bernatova et al.
1998: 50, 51), as compact tufts of Carex firma are
often destroyed, and alien species introduced. Near
hiking trails there is also a risk of trampling.

Androsaceo lacteae-Festucetum versicoloris
Sillinger 1933

Table 1, columns D, Ds

ORIGINAL FORM OF THE NAME: Ass. Festuca versicolor-
Androsace lactea Sillinger 1933

DIAGNOSTIC TAXA: Festuca versicolor (dom., const.),
Androsace lactea (dif.), Cortusa matthioli (dif.),
Cystopteris montana (dif.), Poa alpina (dif.), Saxi-
fraga moschata (dif.), Viola biflora (dif.), Bartsia alpina
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(const.), Dryas octopetala (const.), Galium anisophyllon
(const.), Pedicularis verticillata (const.), Ranunculus
alpestris (const.), Salix alpina (const.), Saxifraga pa-
niculata (const.), Sesleria tatrae (const.), Soldanella
carpatica (const.), Swertia perennis subsp. alpestris
(const.), Vaccinium vitis-idaea (const.)
NOMENCLATURAL TYPE: Milova & Urbanova 1989: 295,
rel. 1, neotypus hoc loco

This is a two-layer community, not very rich
in species (at average 27 taxa per relevé), deter-
mined by compact tufts of the dominant species
and mosses. The occurrence of several hygrophi-
lous species (Androsace lactea, Cortusa matthioli,
Ranunculus alpestris, Saxifraga moschata, Swertia
*alpestris, Viola biflora) indicates the high moisture
of these stands. The communities are developed
in the highest parts of mountains on steep rocky
slopes, and on lee terraces in relatively protected
areas in the supramontane to subalpine belt (alt.
1450-1650 m). They inhabit shallow black skel-
etal soils on limestone and dolomite bedrock (pro-
torendzinas) with high content of humus. Very wet
and shady, mostly north-facing sites are occupied.
In the winter, snow lies longer, especially on less
steep terraces or on lee sites free of strong winds.

It is an autochthonous and stable community
growing on shady rocks, developed from some
rock fissure communities with Festuca versicolor
as the dominant species. Its floristic composition
resembles very wet stands of the association
Dryado octopetalae-Caricetum firmae (Sillinger
1933: 229). Higher chionophility together with
high constancy of Ranunculus alpestris and
Saxifraga wahlenbergii point to its intermediate
position towards communities of the alliance
Arabidion coerulae.

The community is documented by phytocoeno-
logical relevés or a synoptic table from the highest
parts of the Krivanska Mala Fatra, Cho¢ské vrchy
and Nizke Tatry Mts; Sillinger (1933: 232) re-
ported it also from the Lucanska Mala Fatra Mts
(Krak Mt.), and from the Vel'ka Fatra Mts. Judging
by its floristic composition, a relevé of the associa-
tion Festucetum versicoloris Domin 1925 from the
supramountane belt of the Krivanska Mala Fatra
(Belohlavkova & Fiserova 1978: 108) can be also
assigned to this subassociation.

DISCUSSION AND CONCLUSION

In phytocoenological studies, Carex firma has
been treated mostly as a diagnostic taxon of the
alliances Caricion firmae (char.) and Potentillion
caulescentis (dif.). West Carpathian populations of
this species occupy steep calcareous and dolomite
slopes and rocky walls in the montane and alpine
belts; more rarely they grow also on inversion
sites in the Muranska planina, Slovensky raj,
Mala Fatra, Velka Fatra, Choc¢ské vrchy, Nizke
Tatry, Zapadné Tatry and Belianske Tatry Mts,
including calcareous foothills of the Polish Tatra
Mts. In most of those mountain ranges (except
for the Velka Fatra Mts), Carex firma often co-
occurs with Dryas octopetala, which also has its
coenological optimum in the alliance Caricion
firmae. The abundance ratio of these two species
in plant communities varies, ranging from almost
equal abundance to the strong dominance of one
of them.

Significant differences in the abundance of
Carex firma and Dryas octopetala, altering the
physiognomy of the respective stands, led Szafer
et al. (1923: 43-46, Tabs 12, 13) to distinguish
two separate associations: Caricetum firmae and
Dryadetum. Similarly, Hadac et al. (1969: 59-64)
reported two associations from the Dolina Sied-
mich pramenov valley in the Belianske Tatry Mts:
Caricetum firmae carpaticum (Br.-Bl.) Pawt. 1956
and Dryadetum octopetalae tatricum. Hadac (in
Mucina & Maglocky 1985: 187) followed the
concept of Szafer et al. (1923), and published the
names Saxifrago caesiae-Caricetum firmae and
Festuco versicoloris-Dryadetum, replacing ille-
gitimate names (the names Caricetum firmae and
Dryadetum octopetalae were already published
by Riibel 1911: 94, 95, 176). Plant communi-
ties with Dryas octopetala have been included
in the association Caricetum firmae (Firmetum)
by other authors also, either as facies (Pawtowski
& Stecki 1927: 91) or as a stage (Klika 1932:
150). Sillinger (1933: 221) was the first to show
that dominance change does not bring alterations
in the overall composition of the community, and
stressed this by describing a new association,
Dryadeto-Firmetum.
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The plant communities of the alpine and sub-
alpine belts in the central Western Carpathians are
treated variously by different authors. Pawtowski
and Stecki (1927: 90) noted the variability of
floristic composition, and distinguished two alti-
tudinal elements (variants?): an alpine one with
Viola alpina, Minuartia sedoides, Salix retusa and
Ligusticum mutellinoides: and a subalpine one with
Gentiana clusii, Leontopodium alpinum, Tofieldia
calyculata, and a higher proportion of Campanula
cochleariifolia. Klika (1932: 152) used two names
to differentiate the subalpine communities of the
Krivanska Maléd Fatra Mts from the alpine com-
munities of the Tatra Mts, but without presenting
relevés: Firmetum chocense and Caricetum firmae
tatricum, respectively. Sillinger (1933: 224) also
emphasized the higher species diversity of phyto-
coenoses in the Tatras. As there were only nega-
tive differences between the communities from the
Nizke Tatry Mts and those from the Tatra Mts, he
considered the former to be only a type of the as-
sociation Caricetum firmae (Dryadeto-Firmetum)
tatricum from the Tatras, somewhat poorer in flo-
ristic composition. In line with this, several other
authors included both alpine and subalpine com-
munities under the single name Caricetum firmae
(Firmetum) carpaticum (Pawlowski 1935: 132;
Hadac et al. 1969: 55; Unar et al. 1985: 32).

Grabherr et al. (1993: 406) merged West
Carpathian subalpine and alpine phytocoenoses
with Carex firma with those of the Alpine asso-
ciation Caricetum firmae Riibel 1911. However,
Vierhapper (1930: 146) and Pawlowski (1935:
132) had already pointed to differences in their
floristic composition, and this was also noted,
although indirectly, by Braun-Blanquet (1930:
25) when he described the association Caricetum

firmae tatricum.

Somewhat deviating plant communities from
the montane belt of the Vel'ka Fatra Mts, from cold
inversion sites of the Krivanska Maléd Fatra and
Slovensky raj Mts with dominating Carex firma,
have often been assigned to the association Cari-
cetum firmae or the alliance Caricion firmae (Klika
1932: 155-156; Simekova & Pitoniak 1976: Table
2; Bernatova et al. 1982: 142—-143).

These conflicting treatments and the confusion

surrounding classification of plant communities
with dominating Carex firma and Dryas octopetala
stimulated us to make the syntaxonomical revision
presented here. Along with already published phy-
tocoenological relevés, numerous unpublished data
from the area of Slovakia were used. The results of
this revision can be summarized as follows:

1. Our results do not support division of the
plant communities with Carex firma and Dryas
octopetala growing on limestone-dolomite bed-
rock into two associations on the basis of their
physiognomy (as reported by Szafer et al. 1923;
Hadac ef al. 1969; Hadac¢ in Mucina & Maglocky
1985). Our revision supports the concept proposed
by Sillinger (1933: 221), that is, it shows that dif-
ferences in the abundance of the two species do
not significantly alter the floristic composition of
the respective phytocoenoses. Nevertheless, the
dwarf phytocoenoses with prevalence of Dryas
octopetala and Salix reticulata occurring in the
alpine belt of the Belianske Tatry Mts (Table 1,
column E), first analyzed by Domin (1929: 9-10)
under the name Dryadeto-Salicetum reticulatae,
were found to represent a separate, well-defined
plant community, different from phytocoenoses of
the alliance Caricion firmae despite their sharing
of several species. These communities will be ana-
lyzed in detail elsewhere (Petrik et al. in prep.).

2. In accord with Klika (1932: 152), we found
significant differences in floristic composition be-
tween the subalpine communities of the Krivanska
Mala Fatra, Cho¢ské vrchy and Nizke Tatry Mts,
and those of the alpine to subalpine belts of the
Zapadné and Belianske Tatry Mts (Table 1, col-
umns B, C). These two groups of phytocoenoses
are treated here as two different associations.
Stands from the subalpine belts can be attributed
to the association Dryado octopetalae-Caricetum
firmae Sillinger 1933. Phytocoenoses from the
Tatra Mts were already clearly defined and de-
limited by Braun-Blanquet (1930: 25). For their
designation, we therefore use the name Arenario
tenellae-Caricetum firmae (Br.-Bl. 1930) nom.
nov. (basionym: Caricetum firmae tatricum Br.-
BI. 1930).

3. The treatment of West Carpathian phyto-
coenoses with Carex firma as identical with the
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Alpine association Caricetum firmae Riibel 1911
(Grabherr et al. 1993: 406) was found to be erro-
neous. Besides the numerous phytogeographically
important species occurring in only one of these
two mountain ranges (Alps: Achillea clavenae,
Arabis pumila, Campanula scheuchzeri, Carex
mucronata, Festuca pumila, Gentiana terglouensis,
Pedicularis rosea, P. rostrato-capitata, Sesleria
sphaerocephala, Soldanella alpina, S. minima,
etc.; Western Carpathians: Arenaria tenella,
Campanula tatrae, Cerastium arvense subsp.
glandulosum, Festuca versicolor subsp. versicolor,
Leontodon pseudotaraxaci, Oxytropis carpatica,
Primula auricula subsp. hungarica, Pyrola car-
patica, Saxifraga wahlenbergii, Sesleria tatrae,
Soldanella carpatica, Thymus pulcherrimus,
etc.), there were also differences in the floristic
composition of the respective stands; in particular,
several common species are lacking in the poorer
Alpine stands (Table 1, columns A—C).

4. According to our results, plant communities
with dominance of Carex firma occurring on lime-
stone-dolomite peaks of the Vel'ka Fatra, Lucanska
Malé Fatra and Muranska planina Mts, and from
inversion sites of the Krivanska Mala Fatra and
Slovensky raj Mts (Table 1, columns G, H), usually
classified in the alliance Caricion firmae, in fact
belong to rock fissure communities of the alliances
Potentillion caulescentis and Cystopteridion (Le-
ontopodio alpini-Campanuletum cochleariifoliae,
Bellidiastro michelii-Campanuletum cochleariifo-
liae) or to phytocoenoses of the association Bel-
lidiastro michelii-Seslerietum calcariae (alliance
Seslerio-Asterion alpini) advanced in succession.
Also, stands from the montane to subalpine belts
of the Polish West Tatras (Szafer et al. 1923,
Pawtowski & Stecki 1927) are much more similar
to the communities of these alliances. The question
of their final classification will be addressed in
another paper (Sibik & Kliment in prep.).
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