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Abstract: The aim of this paper is to refer the results of
phytosociogical research of the plant communities within the
alliance Calamagrostion arundinaceae in the Krivanska Mala Fatra
Mts. For the first time, the phytosociogical relevés of the
associations Digitali ambiguae-Calamagrostietum arundinaceae
and Allio victorialis-Calamagrostietum villosae are published from
the studied area. The short synmorphological, synecological and
synchorological characteristics are given, respecting the regional
traits. The literary review is discussed, as well.
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Introduction

Plant communities dominated by Calamagrostis arundinacea or Calamagrostis
villosa represent the characteristic vegetation type of the subalpine meadows in
the Krivanska Mala Fatra Mts and hence it is surprising, that so far only one
phytosociological relevé dominated by Calamagrostis arundinacea was published
from this region and none dominated by Calamagrostis villosa. Therefore we
would like to contribute to current state of knowledge of these communities, to
provide the information about their occurrence and to continue in comparable
studies (cf. SiBik et al. 2004, KRAJCIOVA-SIBIKOVA et al. 2005, SIBIKOVA et al.
2007, 2008a, b, c, d) regarding the flora and vegetation of the Krivanska Mala
Fatra Mts.



Material and methods

The survey is based on the analysis of phytosociological data obtained during
the field research in the Krivanska Mala Fatra Mts, mostly in 2003 — 2005 (cf.
SiBikOVA 2006), and also excerpted from Slovak National Vegetation Database
(http://ibot.sav.sk/cdf; see SIBIKOVA et al. 2009). The data set of 209 relevés was
analysed and the local diagnostic taxa were determined using the results of
numerical classification and ordination. The presented results have been part of
the diploma thesis by SiBikovA (2006).

All relevés were gained following standard procedures of the Zirich-
Montpellier School (BRAUN-BLANQUET 1964, WESTHOFF & VAN DEN MAAREL 1978)
using the modified 9-degree Braun-Blanquet's sampling scale (BARKMAN et al.
1964) and stored in a TURBOVEG database (HENNEKENS & SCHAMINEE 2001).
Older relevés by Bélohlavkova (BELOHLAVKOVA 1980) used 7-degree Old Braun-
Blanquet's sampling scale (BRAUN-BLANQUET 1964).

Numerical classification was performed using the program PC-ORD (McCUNE
& MEFFORD 1999). The Group average method with Euclidian distance similarity
coefficient was used. To decrease the difference between close values of higher
absolute cover (cf. LEPS & SMILAUER 2000, HERBEN & MUNZBERGOVA 2003), data
were transformed by square root transformation. Tables were generated in
JUICE 6.4, the software for analysis and classification of ecological data (TICHY
2002) and finally arranged in the programme Microsoft Word. The unpublished
relevés by older authors (mainly Bélohlavkova) are not presented in final tables.
In the tables (columns) with few relevés (< 5) the frequency (F) was replaced by
the values of presence (P) of individual taxa. Diagnostic groups of species have
local applicability, since they reflect the results of the analysis of data gained only
from the area of the Krivanska Mala Fatra Mts (cf. SiBikovA 2006, SIBIKOVA et all.
2008d). Within them, the diagnostic species (fidelity value = 0,30), constant
species (frequency =60 %) and dominant species (cover >50 %) were
determined, corresponding the results of numerical analysis of tall-grass and tall-
forb plant communities of the Krivanska Mala Fatra Mts (cf. SiBikovA 20086,
SiBikovA et al. 2008d). Diagnostic species for individual communities of the
Krivanska Mala Fatra Mts are discussed and compared with the results of the
syntaxonomical revision of tall-grass vegetation from the area of Western
Carpathians (KLIMENT et al. 2007a).

The values of pH were measured according to HRASKO et al. (1962). The
geological bedrock was identified on the basis of Regional Geological Maps of
the Slovak Republic (HASKO & POLAK 1980).

The nomenclature of the taxa generally follows the Checklist by MARHOLD
& HINDAK (1998). The subspecies (given without the species name) are marked
with asterisks (*). The names of syntaxa follow the outline of KLIMENT et al.
(2007b). Abbreviations are used in the text as follows: agg. = aggregate taxon,
cf. = compare, D = dominant species, | = diagnostic species, C = constant
species, sp. div. = various species, r. = relevé. Abbreviations of the syntaxa
names used in tables are: aa Adenostylion alliariae, ca Calamagrostion
arundinaceae, cr Calamagrostion variae, cv Calamagrostion villosae, de
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Delphinenion elati, fc Festucion carpaticae, pm Pinion mugo, po Petasition
officinalis, sa Astero alpini-Seslerion calcariae, ss Salicion silesiacae, st
Seslerion tatrae, tf Trisetion fusci, Cv Calamagrostietalia villosae, Pc
Potentilletalia caulescentis, ES Elyno-Seslerietea, LV Loiseleurio-Vaccinietea,
MC Montio-Cardaminetea, MU Mulgedio-Aconitetea, NS Nardetea strictae.
Abbreviations of the authors’ names of relevés: ZD = Zuzana Dubravcova, 1J =
Ivan Jarolimek, JK = Jan Kliment, IS = Ivana Krajgiova-Sibikova, JS = Jozef
Sibik.

Short literary overview

The Digitali ambiguae-Calamagrostietum arundinaceae has been
documented from the Krivanska Mald Fatra Mts by a single relevé made by
Kliment (1997, ined.). The association was for the first time described by
SILLINGER (1933) from the Nizke Tatry Mts as subxerophilous phytocoenoses
occupying straggly, rather small stands on non-calcareous bedrock. In the study
about vegetation of the Poloniny Mts, KUCEROVA & JENIK (1963) recorded its
occurrence on the crest of Mt. Riaba skala. They characterised it as moderately
subthermophilous community, the stands of which occupy the borders of rock
crests edges, terraced overhangs and enclaves in glens or slopes. KLIMENT
(1995) pointed out the fact, that many authors had incorrectly included into this
association also the secondary stands of pastures and clearings dominated by
Calamagrostis arundinacea and with prospective occurrence of name-giving
taxon Digitalis grandiflora. KLIMENT etal. (2004a) in their study about plant
communities of the Calamagrostion arundinaceae in the Bukovské vrchy Mts
refer to its close relations particularly to the natural (primary) non-forest stands in
higher altitudes of montane belt, on south slopes under the peak of Mt. Riaba
skala. Similar proceedings concerning smaller geographical areas were
published from the Muranska planina Mts (KLIMENT 2004a) and the Nizke Tatry
Mts (KLIMENT 2004b). The corresponding phytocoenoses were described by
KLIMENT (1998), using the name Senecioni fuchsii-Calamagrostietum
arundinaceae (Sillinger 1933) Hadac in Mucina et Maglocky 1985. In comparable
vegetation type, BERNATOVA (1986) recorded the occurrence of rare species
Erysimum hungaricum in the Velka Fatra Mts. Based on the results of larger
syntaxonomical revision of plant communities dominated by Calamagrostis
arundinacea in Slovakia (KLIMENT & JAROLIMEK 2003), the authors emphasized
the inclusion of latter stands into the association Digitali ambiguae-
Calamagrostietum arundinaceae.

The Helianthemo grandiflorae-Calamagrostietum arundinaceae was
described by HADAC et al. (1969) from Dolina Siedmich pramenov Valley in the
Belianske Tatry Mts. SMARDA etal. (1971) recorded the community from the
same area under the name Calamagrostietum arundinaceae mughicolum
Smarda 1958 and assumed that it had arose on southern to south-eastern
slopes in the dwarf pine belt after disposing the dwarf pine stands. Within the
syntaxonomical revision of plant communities dominated by Calamagrostis
arundinacea KLIMENT & JAROLIMEK (2003) briefly refer the association
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Helianthemo grandiflorae-Calamagrostietum arundinaceae as well. SiBik et al.
(2004) adduced in their article a phytosociological relevé of this community to
document the altitude maximum of the occurrence of Asarum europaeum in
Slovakia. It is the first published relevé supporting the occurrence of the
association not only from the area of the Krivanska Mala Fatra Mts, but also the
first outside the Belianske Tatry Mts.

The name of the Potentillo aurei-Calamagrostietum arundinaceae was
validly published by KLIMENT (1993) with the description coming out from the
study of subalpine meadows of the Velka Fatra Mts and Mt. Zvolen. It was
characterised as enclave-forming, with deep, wet, humid and densely rooted
soils on marly limestone. He considered it as a secondary plant community,
natural spread after deforesting of higher altitudes of the mountain.
BELOHLAVKOVA (1980) in her study about the Krivanska Mala Fatra Mts
described these phytocoenoses under the invalid name (according to the article 1
of the International Code of Phytosociological Nomenclature, WEBER et al. 2000)
Doronico austriaci-Calamagrostietum arundinaceae Jenik et Kubikova ex
Bélohlavkova 1980. On the basis of numerical analyses of plant communities of
the Mulgedio-Aconitetea and occurrence of diagnostic species, we consider
these phytocoenoses as the part of the Potentillo aurei-Calamagrostietum
arundinaceae, which was not so far recorded outside the area of the Velka Fatra
Mts.

The Allio victorialis-Calamagrostietum villosae was validly described by
KLIMENT (1997) from the Velka Fatra Mts, from the stands with marly limestone
bedrock. The author pointed out the fact that the phytocoenoses considerably
differ in floristic composition and their ecology from other communities of the
Calamagrostion villosae. Later, taking into account the results of extensive
syntaxonomic revision of West Carpathian vegetation (KLIMENT et al. 2004b), the
association was included into the alliance Calamagrostion arundinaceae, where it
encroaches a marginal position towards the communities of the Calamagrostion
villosae. BELOHLAVKOVA (1980) described similar phytocoenoses from the
Krivanska Mala Fatra Mts under invalid name (according to the article 1 of the
International Code of Phytosociological Nomenclature, WEBER et al. 2000)
Pleurozio schreberi-Calamagrostietum  villosae Jenik et Kubikovd ex
Bélohlavkova 1980. Considering the numerical comparison (cf. SiBikovA 2006),
these phytocoenoses were included into the Allio victorialis-Calamagrostietum
villosae. SiBik (2003) in his diploma thesis confirmed the occurrence of this
association in the Krivanska Mala Fatra Mts, as well. He also presented one
phytosociological relevé, which he ordered into the Vaccinio myrtilli-
Calamagrostietum villosae Sillinger 1933. Despite the absence of characteristic
taxa Allium victorialis, this relevé should be also included into the Allio victorialis-
Calamagrostietum villosae. The association Vaccinio myrtilli-Calamagrostietum
villosae does not occur inthe Krivanska Mala Fatra Mts. This community is
strictly bound to the granite parts of the Nizke, Zapadné and Vysoké Tatry Mts
(cf. KLIMENT et al. 2007a).



Results and discussion

The numerical analysis

The dendrogram of numerical analysis of the phytocoenoses of the class
Mulgedio-Aconitetea, including the alliance Calamagrostion arundinaceae, is
presented in the study SiBikovA (2006) and SiBiKOVA et al. (2008d). In this
contribution, we present the results of numerical analysis of the communities
dominated by Calamagrostis arundinacea. The Group average method with
Euclidean distance similarity coefficient was used. It most clearly shows the
differences between particular groups (Fig. 1).

On the highest level of dissimilarity, the only relevé from the association
Digitali ambiguae-Calamagrostietum arundinaceae (Fig.1, cluster C) is
aggregated with the rest of the relevés. As the next, the cluster A, which
comprises the phytocoenoses of the association Helianthemo grandiflorae-
Calamagrostietum arundinaceae, was formed. Relevé Nr.2 (in the text) is
aggregated on high level of dissimilarity with other relevés of cluster A (Fig. 1,
the most left relevé marked by asterisk — *) and represents an intermediate
relevé between associations Helianthemo-Calamagrostietum arundinaceae and
Potentillo aurei-Calamagrostietum arundinaceae. The latter association is
represented by the cluster B and when other coefficients of similarity were used,
the transitory relevé was aggregated to this association, as well. The occurrence
of the latter is presented from the Krivanska Mala Fatra Mts for the first time.

The characteristics of the tall-grass plant communi ties from the Krivanska
Mala Fatra Mts

Mulgedio-Aconitetea Hadag¢ et Klika in Klika 1948

Tall-herb communities in the montane to alpine belt
Calamagrostietalia villosae Pawtowski et al. 1928

Tall-grass communities of mesophilous high mountain meadows in the
subalpine and alpine belt
Calamagrostion arundinaceae (Luquet 1926) Jenik 1961

Tall-grass species-rich communities on drier and warmer slopes in the
supramontane and subalpine belt

1. Digitali ambiguae-Calamagrostietum arundinaceae Sillinger 1933
Dominant species: Calamagrostis arundinacea

Species-rich, tall-grass plant community. Its typical aspect is given by the
occurrence of many species with apparent flowers, such as Aconitum
variegatum, Campanula elliptica, Cyanus mollis, or Solidago *minuta. The
proximity of forests often causes the occurrence of some forest species, e.g.
Fragaria vesca, Galium schultesii, Melica nutans, Origanum vulgare or Rubus
idaeus (cf. KLIMENT 2004b). The main herb layer is except the dominant
Calamagrostis arundinacea composed mostly by name-giving Digitalis
grandiflora and by (sub)species Carex *tatrorum, Cirsium erisithales, Festuca
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tatrae, Geranium sylvaticum and Hypericum maculatum. The lower herb layer is
usually underdeveloped; the cryptogam layer is missing in presented relevé.

The presented relevé from the Krivanska Mala Fatra Mts differs from typical
West Carpathian phytocoenoses by absence of some differential species
adduced by KLIMENT etal. 2004b; e.g. Adenostyles alliariae, Campanula
rapunculoides, Epilobium montanum, Melampyrum sylvaticum, Pulmonaria
obscura, Sorbus *glabrata and Urtica dioica or constant species, such as
Gentiana asclepiadea, Luzula *rubella and Poa nemoralis.

The phytocoenoses occur mainly on the footslopes of scree-cones below the
cirques or side slopes of avalanche paths on steep, rocky slopes, where
moderately deep, skeletal, densely rooted soils (KLIMENT 1998) developed. The
stands are usually protected by the thick snow cover in winter — up to 140 cm
(KLIMENT 1995). The presented relevé was recorded in the canopy gap in dwarf
pine stands, on south-eastern steep (459 rocky crest with rocks and stone
steps.

This association is supported from the area of the Krivanska Mala Fatra Mts
by only one phytosociological relevé recorded by Kliment (see below). On the
basis of floristic composition and ecological characteristics, the relevé was
assigned to the subassociation Digitali ambiguae-Calamagrostietum
arundinaceae luzuletosum sylvaticae Kliment et Jarolimek 2003.

Relevé 1

Locality: the Krivanska Mala Fatra Mts, between Mt. Suchy and Mt. Tavie chrbty, southern slopes
near the saddle below Suchy Mt, ellipsoid canopy gap (ca 15 x 20 m) in dwarf pine stands,
convex rocky crest with rocks and stone steps; elevation: 1 390 m a s. |.; aspect: SE, inclination:
45° bedrock: limestone, area: 24 m?, total cover: 90 %, cover E;: 90 %, cover Eg: 0%
21. 8. 1997; JK.

E;: Calamagrostis arundinacea® 4, Carex *tatrorum 2b, Carlina acaulis 2a, Clinopodium vulgare 2a,
Cyanus mollis 2a, Digitalis grandiflora2 2a, Festuca tatrae 2a, Fragaria vesca® 2a, Knautia
arvensis 2a, Pimpinella *rhodochlamys 2a, Ranunculus nemorosus 2a, Achillea *alpestris 1,
Aconitum variegatum 1, Bupleurum longifolium 1, Campanula elliptica 1, C. serrata 1, Cirsium
erisithales® 1, Galium anisophyllon 1, Geranium sylvaticum® 1, Laserpitium latifolium 1,
Leucanthemum margaritae 1, Phleum hirsutum 1, Phyteuma orbiculare 1, Rubus saxatilis 1,
Scabiosa lucida 1, Silene vulgaris 1, Ajuga reptans +, Alchemilla crinita +, Arabis sagittata +,
Asarum europaeum +, Briza media +, Cardaminopsis borbasii +, Carex flacca +, Dactylis
*slovenica +, Dryopteris filix-mas® +, Festuca carpatica +, Galium schultesii® +, Heracleum
sphondylium +, Hieracium bifidum +, H. lachenalii +, Hypericum maculatum?® +, Jovibarba *hirta
+, Knautia maxima® +, Lathyrus vernus +, Lilium martagon +, Linum catharticum +, Lotus
corniculatus +, Melica nutans® +, Origanum vulgare +, Poa chaixii +, Polygonatum verticillatum +,
Polystichum lonchitis +, Potentilla aurea +, Primula elatior +, Roegneria canina +, Rubus idaeus®
+, Senecio hercynicusl +, Sesleria albicans +, Solidago *minuta +, Stachys alpina +, Thymus
alpestris +, Tragopogon orientalis +, Trifolium * kotulae +, Trisetum alpestre +, Veronica
chamaedrys +, Vicia oreophila +, Carduus personata r, Crepis mollis r, Cystopteris fragilis r,
Hypericum hirsutum r, Prunella grandiflora r, Tithymalus amygdaloides r.

! species defined by KLIMENT et al. (2007a) as differential
species defined by KLIMENT et al. (2007a) as constant



2. Helianthemo grandiflorae-Calamagrostietum arundinaceae Hada€ et al.
1969 (Tab. 1)

Diagnostic group of species

Diagnostic species:  Allium *montanum?, Asarum europaeum, Dianthus
carthusianorum, Fragaria vesca, Rubus saxatilis

Constant species: Achillea *alpestris®, Calamagrostis arundinacea, Campanula
elliptica®, C. serrata, Cardaminopsis arenosa agg., Carlina acaulis®, Cirsium
erisithales®, Crepis mollis®, Epilobium alpestre, Festuca carpatica®, Geranium
sylvaticum®, Heracleum sphondylium, Knautia arvensis agg., Linum
extraaxillare®, Luzula *rubella®, Potentilla crantzii’, Sesleria tatrae®, Trisetum
flavescens®

Dominant species: Calamagrostis arundinacea®

! species defined by KLIMENT et al. (2007a) as characteristic

2 species defined by KLIMENT et al. (2007a) as differential
3 species defined by KLIMENT et al. (2007a) as constant

Tall-grass plant community that is typical of its species richness and diversity
of vascular plants. The characteristic aspect is formed by vigorous tufts of
dominant Calamagrostis arundinacea, together with many prominent-flowering
species typical for tall-forb communities, such as Achillea *alpestris, Allium
*montanum, Digitalis grandiflora and other species (e.g. Cirsium erisithales,
Geranium sylvaticum, Linum extraaxillare, Heracleum sphondylium, Knautia
arvensis agg. and Rubus saxatilis). The floristic composition of the main herb
layer consists of several grasses, principally Festuca carpatica, Sesleria tatrae
and Trisetum flavescens. The lower herb layer is occupied by the characteristic
Potentilla crantzii and also by other constantly present species, such as
Campanula serrata, Carlina acaulis or Fragaria vesca. Due to the thick cover of
grass litter, the layer of cryptogams was strongly underdeveloped and does not
exceed the cover of 2 %. The soil was densely rooted.

The relevés from the Krivanska Mala Fatra Mts differ from the typical West
Carpathian phytocoenoses from the Belianske Tatry Mts by absence of
characteristic species Bupleurum ranunculoides, differential taxa Festuca
*versicolor, Rhinanthus pulcher, Tephroseris capitata, constant species Primula
elatior and Pyrethrum clusii; some other species occur with lower frequency (cf.
KLIMENT et al. 2007a).

The optimal biotope of the community was defined by HADAC (1956) from
upper parts of avalanche paths and steep, sunny canopy gaps in dwarf pine
shrubs. Presented relevés were widespread on moderately convex crests on
steep (35-459, S-SE facing, mostly leeward slopes closely below the ridge.

In the area of the Krivanska Mala Fatra Mts, the stands of the association can
be found on the slopes just below the peak of Mt. Pekelnik and below Mt. Juzné
Steny, on the slope above the end of Sutovska dolina Valley in a narrow range of
altitude (1585-1600m a. s. |.).



The following relevé with dominant Calamagrostis arundinacea presents the
intermediate phytocoenose towards the Potentillo aurei-Calamagrostietum
arundinaceae Kliment 1993. This is supported by the results of numerical
classification (cf. SIBikovA 2006, SIBikOVA et al. 2008d), where this relevé (Fig. 1,
the most left relevé marked by *) is aggregated on higher level of dissimilarity
with the relevés of the Helianthemo grandiflorae-Calamagrostietum
arundinaceae; and while other coefficients being used it linked the relevés of
Potentillo aurei-Calamagrostietum arundinaceae.

Fig. 1. Dendrogram of the numerical
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Relevé 2

Locality: Krivanska Mala Fatra Mts, Mt. Juzné Steny, crest on the slope above the saddle, which
separates the massif of Mt. Juzné Steny and quartzite Mt. Uplaz above the end of Sutovska
dolina Valley, steep slope with thick cover of grass litter on soil surface; elevation: 1 483 m as. |.;
co-ordinates: 49°11'23.4" N; 1903'39.9” E; aspect: S, inclination: 35 bedrock: marl limestone;
pH (H20): 4.88; pH (KCI): 4.42; area: 24 m?, total cover: 95 %, cover Ey: 95 %, cover Eg: 0 %,
3. 8. 2005; IS & JS.

Ei: Calamagrostis arundinacea 4, Sesleria tatrae 3, Festuca *versicolor 2b, Allium victorialis 2a,
Achillea *alpestris 1, Allium *montanum 1, Avenella flexuosa 1, Galium anisophyllon 1, Linum
extraaxillare 1, Luzula *rubella 1, Ranunculus breyninus 1, Vicia oreophila 1, Agrostis capillaris +,
Antennaria dioica +, Arabis hirsuta +, Botrychium lunaria r, Campanula serrata +, Carex
*tatrorum +, Carlina acaulis +, Cirsium erisithales +, Heracleum sphondylium +, Knautia arvensis
agg. +, Leucanthemum margaritae +, Libanotis pyrenaica +, Lilium martagon +, Phleum hirsutum
+, Phyteuma orbiculare +, Soldanella carpatica +, Solidago *minuta +, Thymus alpestris +,
Tragopogon orientalis +, Vaccinium myrtillus +.

3. Potentillo aurei-Calamagrostietum arundinaceae Kliment 1993

Diagnostic group of species

Diagnostic species: Avenella flexuosa®, Avenula planiculmis', Calamagrostis
arundinacea, Phyteuma spicatum

Constant species:  Achillea *alpestris “, Campanula serrata®, Geranium
sylvaticum, Heracleum sphondylium, Hypericum maculatum?, Luzula *rubella ?,
Vaccinium myrtillus2

Dominant species: Calamagrostis arundinacea’

. species defined by KLIMENT et al. (2007a) as differential against the communities of the alliance
dominated by Calamagrostis arundinacea.
2 species defined by KLIMENT et al. (2007a) as constant

2

Tall-grass plant community with several well-developed herb sub-layers. The
physiognomy of the phytocoenoses is determined by dominant species
Calamagrostis arundinacea, which along with several apparently flowering
species, typical for tall-forb communities (Achillea *alpestris, Gentiana
asclepiadea, Geranium sylvaticum, Hypericum maculatum, Lilium martagon,
Phyteuma spicatum, Veratrum *lobelianum) forms the upper herb sub-layer. The
typical floristic composition is characterised also by lower grasses, particularly
diagnostic species Avenella flexuosa and Avenula planiculmis and constant
taxon Luzula *rubella. The lower herb sub-layer is mostly comprised of
Campanula serrata, Carlina acaulis and Vaccinium myrtillus. Due to the high
species cover and thick layer of grass litter on the soil surface, the cryptogam
layer is strongly underdeveloped and often missing. The average number of
vascular plants in the relevés is 26.

The association was described by KLIMENT (1993) from the main ridge of the
Velka Fatra Mts. The relevés from the Krivanska Mala Fatra Mts differ from
typical phytocoenoses by the absence of constant species Cruciata glabra and
Pyrethrum clusii, several other species show lower frequency (Agrostis capillaris,
Crepis mollis, Phleum hirsutum, Pimpinella *rhodochlamys, Potentilla aurea and
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Ranunculus nemorosus). Homogyne alpina was defined by KLIMENT etal.
(2007a) as adifferential species against the communities of the alliance
dominated by Calamagrostis arundinacea. In our case, it does not meet the
conditions to be the diagnostic species of the association.

The phytocoenoses of the association in the Krivanska Mala Fatra Mts are
confined to moderately convex crests and side slopes of glens of predominantly
S-W aspect. The altitude ranges between 1 300 and 1 600 m a. s. . The stands
are open, sunny and always protected against the strong winds. In winter, they
are protected by the thick snow cover, which due to morphology of the terrain
accumulates, but in spring melts down quicker than from the stands of other tall-
grass communities (BELOHLAVKOVA 1980). The average inclination of the slopes
is 34° (25 -409. The phytocoenoses were originally confined probably to
relatively small areas in canopy gaps of scarce upper part of the forests, around
and above the timberline with the possibility of expanding e.g. into the avalanche
paths. They could gradually widespread after the deforestation to the accessible
and from the ecological point of view suitable stands in the subalpine belt
(BELOHLAVKOVA 1980).

The most abundant occurrence in the Krivanska Mala Fatra Mts recorded
BELOHLAVKOVA (1980) in the part of the ridge between Mt. Koniarky and Mt. Maly
Krivain and from Mt. Hromové over Mt. Poludfiovy Grin up to Mt. Stoh. She
recorded also less abundant stands from the southern slopes of Mt. Pekelnik,
from Mt. Kravarské and from the southern slopes of the ridge between Mt. Suchy
and Mt. Maly Krivan.

4. Allio victorialis-Calamagrostietum villosae Kliment 1997 (Tab. 2)

Diagnostic group of species

Diagnostic species:  Allium victorialis®, Calamagrostis villosa?, Ligusticum
mutellina®, Solidago *minuta

Constant species: Avenella flexuosa®, Geranium sylvaticum, Homogyne
alpina®, Luzula *rubella®, Vaccinium myrtillus®, Veratrum *lobelianum

Dominant species: Avenella flexuosa, Calamagrostis villosa, Vaccinium
myrtillus

! species defined by KLIMENT et al. (2007a) as characteristic
2 species defined by KLIMENT et al. (2007a) as differential
species defined by KLIMENT et al. (2007a) as constant

Closed tall-grass plant community dominated by Calamagrostis villosa.
Several conspicuous flowering tall-forbs (e.g. Allium victorialis, Gentiana
asclepiadea, Geranium sylvaticum, Hypericum maculatum or Campanula
serrata) often revive the outwardly monodominating phytocoenoses with average
height of 50 — 90 cm. The middle herb layer is built mostly by Luzula *rubella and
Avenella flexuosa. In the ground layer Vaccinium myrtillus, Soldanella carpatica,
Potentilla aurea and Homogyne alpina occur frequently. The cryptogam layer is
usually due to thick cover of grass litter on the soil surface strongly
underdeveloped, more often missing.
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The relevés from the Krivanska Mala Fatra Mts differ from typical West
Carpathian phytocoenoses by lower frequency of the species Campanula
serrata, Deschampsia cespitosa and Hypericum maculatum, which were defined
by KLIMENT et al. (2007a) as constant taxa of the association.

The phytocoenoses are usually situated on leeward, S-SE (-N) facing,
moderately concave slopes with average inclination of 28°(5 — 459. The suitable
biotopes are also shallow terrain depressions or canopy gaps in the dwarf pine
shrubs. The stands are protected by thick snow cover in winter. The association
was described by KLIMENT (1997) from subalpine meadows on marly limestone
of the Velka Fatra Mts. The occurrence of this vegetation is in the Krivanska
Mala Fatra Mts predominantly confined to the marly limestone, but they might be
found also on calcareous type of geological substrate. The soil is deep, densely
rooted with a thick layer of grass litter on the surface. Its acid reaction causes
species-poorer floristic composition of the phytocoenoses in comparison with
other tall-herb or tall-grass communities. On the other hand, they are one of the
most species-rich from those, found on acid soils. Extremely species-poor
relevés with absence of several diagnostic taxa of the association were excluded
from original table (cf. SiBikOVA 2006). They are situated after frequency value
(Tab. 2) to show the variability of the stands dominated by Calamagrostis villosa.

The phytocoenoses of the Allio victorialis-Calamagrostietum villosae were in
area of the Krivanska Mald Fatra Mts recorded on eastern slope of Mt. Maly
Krivan, in the glens and on the slopes between Mt. Velky Krivan and Mt.
Pekelnik, in the glens between Mt. Chleb and Mt. Hromové, in the saddle behind
Mt. Hromové; and below Mt. Steny against the saddle between the main ridge
and Mt. Uplaz, in the range of altitude 1350 — 1650 m a.s.l. The species-
poorer type, supposedly still within the variability of the community is the relevé
recorded from northern slope of Mt. Pekelnik near the tourist path from
Snilovské sedlo Saddle to Mt. Chrapaky, and the relevé recorded from south-
eastern slopes of Mt. Koniarky.
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Tab. 1. Helianthemo grandiflorae-Calamagrostietum arundinaceae

Hadac et al. 1969

Relevé number 123
Number of species 444 P
129
Diagnostic group of species
ca Cal amagrosti s arundi nacea D 444 3
Fragaria vesca I +++ 3
ca Di ant hus cart husi anorum I 3
Rubus saxatilis I 1++ 3
ES Al l'i um *nont anum I +11 3
Asar um eur opaeum I 111 3
Cv Achillea *al pestris C  +++ 3
Cv Canpanul a el liptica C  +++ 3
Cv Canpanul a serrata C  +++ 3
Car dam nopsi s *borbasii C +r+ 3
Carlina acaulis C +++ 3
Cv Cirsiumerisithal es C +1+ 3
Cv Crepis nmollis C  +++ 3
de Epi | obi um al pestre C  +++ 3
fc Festuca carpatica C 1lal 3
MU Ger ani um syl vati cum C b++ 3
Her acl eum sphondyl i um C 11+ 3
Knautia arvensis C ++1 3
Cv Li num extraaxill are Cc 111 3
Cv Luzul a *rubell a C abl 3
CK Potentilla crantzii C  +++ 3
st Sesleria tatrae C +11 3
Trisetum fl avescens C +1+ 3
Cal amagr osti on arundi naceae
Vicia oreophila 41
Hi er aci um pr enant hoi des ..
Cal amagrostietalia villosae
Pi mpi nel I a *r hodochl anys a.+ 2
Phl eum hi r sut um At 2
cv Cal anagrostis villosa 1. 1
Cyanus nollis .a. 1
Anenone narcissiflora Wt 1
Crepis conyzifolia .t 1
Mul gedi o- Aconi t et ea
Genti ana ascl epi adea +.+ 2
de Del phi ni um el at um 1. 1
Aconi tum *nor avi cum +.. 1
Thal i ctrum aquil egiifolium +.. 1
El yno- Sesl eri et ea
Car duus gl auci nus At 2
Phyt euna orbi cul are At 2
Hel i ant hemum gr andi f | orum 1. 1
Gal i um ani sophyl | on .t 1
Other species
Vicia cracca 11 2
Myosotis sylvatica ++. 2
Gal i um al bum .ab 2
Digitalis grandiflora .aa 2
Ant hoxant hum al pi num A+ 2
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Tab. 1. —cont.

Relevé number 123

Number of species 444

o

Pc

Carex flacca A+
Arabis hirsuta A+t
Leucant hemum nargari t ae A+t
Seneci 0 hercyni cus .rr
Pol ygonat um verticill atum
Synphyt um t uber osum
Bartsia al pi na

Avenel | a fl exuosa

Gal eobdol on | ut eum
Geumrival e

Paris quadrifolia

St achys al pi na

Viola biflora

Poa nenoralis

Mercurialis perennis
Thynus al pestris
Tragopogon orientalis
Vicia sepium

Al chemi |l a sp.

Bi storta maj or

Bot rychi um | unari a

C i nopodi um vul gar e

H ppocrepi s conbsa

Hyperi cum macul at um

Leont odon *hi spi dus

Saxi fraga pani cul ata
Thynus xpseudocar pati cus

+++++F PO

FAF AP
RRRRRRRRRRRRRERRERRRERRERRERRERRERRERRERRENONNN

S A S T 3

Localities of the phytocoenological relevés

1.

Krivanska Mala Fatra Mts (KMF), Mt. Pekelnik, convex crest below the rocky slopes on the ridge,
below steep slope directly under the top; elevation: 1 585 m a. s. |.; co-ordinates: 49°11'26.9" N;
1901'11.6" E; aspect: S, slope: 35° geology: lime stone, area: 18 m?, total cover: 100 %, cover
E1: 100 %, cover Eq: 1 %, mosses and lichens were not determined; 23. 7. 2003; JK & JS.

. KMF, Mt. Pekelnik, slightly convex crest below the touristic path on the ridge, below the steep

slope directly under the top; elevation: 1600m a.s.l; co-ordinates: 49°11'26.6" N;
1901'07.8" E; aspect: SE, slope: 45° geology: lim estone, area: 24 m?, total cover: 100 %, cover
E1: 100 %, cover Eo: 1 %, mosses and lichens were not determined; 23. 7. 2003; JK & JS (see
also SiBik et al. 2004, p. 66).

. KMF, Mt. Pekelnik, slightly convex crest below the rocky slopes on the ridge, directly below the

top; elevation: 1 590 m a. s. |.; co-ordinates: 49°11°26.9” N; 1901'09.5” E; aspect: S, slope: 35,
geology: limestone, area: 24 m?, total cover: 98 %, cover Ea: 98 %, cover Eo: 2 %, mosses and
lichens were not determined; 23. 7. 2003; JK & JS.
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Tab. 2. Allio victorialis-Calamagrostietum villosae Kliment 1997 (r. 1 — 9, 13 — 19)

and community with  Calamagrostis villosa (r. 10 — 12)

0000000001111111 111
Relevé number 1234567893456789 012
Number of species 2322122221122333 F 000 P
6086790678441541 % 898
Diagnostic group of species
cv  Calamagrostis villosa | 4545555555555554 100 555 3
Cv  Luzula *rubella C alallla+1l+la+11 100 .1. 1
Li gusticum nutel lina I 111+.++11++11+11 94 ... 0
Avenel | a fl exuosa C a34aallllal.a+.b 88 111 3
LV Vacciniumnyrtillus C 11+ +++.1+++11.3 81 +.. 1
Cv Solidago *mnuta | Ar4+++4r+l++41 81 L+ 1
MU Gerani um syl vati cum C +alal.++.1++a+ 75 .. 0
Hormogyne al pi na C al+...++111al111 75 aa. 2
ca Aliumvictorialis | .aabbaala..b3.+. 69 ... 0
MU Veratrum *| obel i anum C . +l+..r+++++++ 69 ... 0
Cal amagr osti on arundi naceae
Cal amagrosti s arundi nacea 1. la++1....... 38 0
Vicia oreophila . o 19 . 0
Hi er aci um pr enant hoi des ot 13 . 0
Cal amagrostietalia villosae
Canpanul a serrata +++1+++++++++++ 94+, 1
Achillea *al pestris Attt 4+ 56 L 0
Crsiumerisithal es AL+ 31 L 0
Phl eum hi r sut um 19 .. 0
Li num extraaxillare 19 .. 0
Crepis conyzifolia 13 . 0
Astrantia major 13 . 0
Crepis mollis 13 . 0
Pi npi nel | a *rhodochl anys 0
Mul gedi o- Aconi t et ea
MU Acetosa arifolia b.+.+.+++.+.+1. 56 +. 1
MU Gentiana ascl epi adea +++.+ 44+ 1
MU Poa chai xi i 19 .. 0
fc Festuca carpatica .19 .. 0
MU Aconi tum *poravi cum . 1. 1+ 19 . 0
aa Doroni cum austriacum 13 .. 0
aa Ranuncul us pl atanifolius 13 . 0
tf Rhodi ol a rosea 13 .. 0
aa Athyriumdistentifolium 6 1. 1
po Valeriana sanbucifolia 6 .. 0
MU Thal i ctrum aquil egiifolium 6 .. 0
aa Silene dioica 6 .. 0
MU Primula elatior 6 .. 0
MU Seneci o subal pi nus 6 .. 0
Other species
Pol ygonat um verticillatum ++1bl1l+a+....+. 69 .. 0
Sol danel | a carpatica Aottt 69 L 0
Bi storta maj or +++b....++a+l1l.. 63 +.. 1
Hyperi cum macul at um b.+a.++..+.+1+ 56 .+. 1
Deschanpsi a cespitosa +.1+..+...11+aa 56 ... 0
Seneci 0 hercyni cus at+l+....... r+1+. 50 ... 0
NS Potentilla aurea +.t . 50 L 0
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Tab. 2. —cont.

0000000001111111 F 111

Relevé number 1234567893456789 % 012

st

LV  Vacciniumvitis-idaea
ES @l ium ani sophyl | on

sa

ES Ranuncul us breyni nus

cf

pm Pi nus nmugo

Bryophytes (E o)

Viola biflora 4L+ 50 T

Sesleria tatrae A+++1..4++a 50 ..
Her acl eum sphondyl i um Al 44

Luzul a sylvatica ... ++11.+++ 44 ++
Rubus i daeus 31....... ++.11. 38 .1.

Al chenilla sp. Lo+t 41l 38 L

Li lium martagon
Sesl eria al bi cans
Sor bus aucupari a
Trisetum fl avescens
Pi cea abi es

Cruci ata gl abra
Festuca *versi col or
Sal i x al pi na

POOOOO0OO0OO0OO0OO0OO0OO0O0OORFRLNOOR

Agrostis capillaris

Pl agi ot heci um sp.
Brachyt heci um sp.

Pl eur ozi um schreberi
Pol ytri chum sp.

Hyl ocom um spl endens

[eNoNoNoNe]

Taxa occuring in a single relevé:
E1: Bartsia alpina + (5); Campanula cochlearifolia + (8); Carex ovalis + (12); Carlina acaulis r (9);

Cortusa matthioli + (17); Crepis paludosa + (18); Epilobium montanum r (3); Galeopsis speciosa
+ (1); Galium album s. I. + (7); Knautia arvensis agg. + (2); Knautia kitaibelii + (18); Leontodon
*hispidus r (5); Maianthemum bifolium 1 (12); Nardus stricta + (12); Phyteuma spicatum r (3);
Pilosella aurantiaca + (1); Potentilla crantzii + (3); Ranunculus pseudomontanus r (2);
Ranunculus nemorosus + (9); Rhinanthus pulcher + (17); Rosa pendulina + (17); Salix silesiaca
+ (19); Swertia *alpestris r (17); Thalictrum minus + (9); Thymus *pulcherrimus + (2); Valeriana
tripteris + (19); Vicia cracca + (4); Vicia sepium + (4).

Eo: Amblystegium compactum + (6); Bryum sp. + (6); Dicranum sp. + (19); Mnium sp. + (18);

Rhytidiadelphus sp. 3 (16).

Localities of the phytocoenological relevés

1.

Krivanska Mald Fatra Mts (KMF), Mt. Maly Krivan, the eastern slope above the end of the
Studenec Valley, below the rock formation ,Svifa“, across quartzite crest, mild crest in avalanche
glen, above the avalanche outcrops; elevation: 1456 m a.s. l.; co-ordinates: 49°11'11.6" N;
19900'12.0" E; aspect: E, slope: 30° geology: lime stone; pH (H20): 4.43; pH (KCI): 4.19; area:
24 m?, total cover: 100 %, E1: 100 %, Eo: 0 %; 28. 7. 2005; IS & JS.

. KMF, Mt. Velky Krivan, near the glen dividing the massif of Mt. Velky Krivar and of Mt. Pekelnik,

the enclave in secondary dwarf pine stands; elevation: 1572m a.s.l.; co-ordinates:
49711'25.1"N; 1901'32.0"E; aspect: SW, slope: 30 % geology: limestone; pH (H20): 4.52;
pH (KCI): 4.40; area: 20 m?, total cover: 100 %, cover E;: 100 %, cover Eqo: 0 %; 2. 8. 2005; IS
& JS.

. KMF, Mt. Pekelnik, near rocky complex between Mt. Velky Krivan and Mt. Pekelnik, edge of the

glen on southern slope below quartzite scree near the ground elevation ,Hrana Velkého Krivana“;
elevation: 1545 m a. s. |.; co-ordinates: 49°11'24.7" N; 1901'28.3" E; aspect: SSE, slope: 30°
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geology: limestone, area: 24 m?, total cover: 100 %, cover E;: 100 %, cover Eq: 0 %; 22. 7. 2003;
JK & JS.

4. KMF, Mt. Pekelnik, southern slope between Mt. Velky Krivarh and Mt. Pekelnik, mild crest near
rocky complex on one side and glen on other side; elevation: 1535 m a. s. |.; co- ordlnates:
49°11'24.3" N; 1901'27.9" E; aspect: SSE, slope: 3 5°% geology: limestone, area: 24 m?, total
cover: 100 %, cover E;: 100 %, cover Eo: 0 %; 22. 7. 2003; JK & JS.

5. KMF, Mt. JuZzné Steny, crest below the top, across the saddle between Mt. Uplaz and Mt. Steny,
slightly sheltered part of the crest; elevation: 1496 m a.s.|l.; co-ordinates: 49°11'24.7" N;
1903'40. 2” E; aspect: S, slope: 25 geology: marl limestone; pH (H20): 4.60; pH (KCI): 4.18;
area: 24 m?, total cover: 100 %, cover E;: 100 %, cover Eq: 0 %; 3. 8. 2005; IS & JS.

6. KMF, Mt. Steny, crest below the top, slope above the marly outcrops; elevation: 1 512 m a. s. |.;
co-ordinates: 49°11'25.8” N; 1903'40.8” E; aspect SE, slope: 20° geology: marl limestone;
pH (H20): 4.45; pH (KCI): 4.26; area: 24 m?, total cover: 100 %, cover E;: 100 %, cover Eq: 1 %;
3.8.2005; 1S & JS.

7. KMF, Mt. Juzné Steny, western edge of massive outcrops; flat, more or less even crest, on the
soil surface was approximately 8 cm deep layer of leafmould; elevation: 1 560 m a. s. |.; co-
ordlnates 49°11'30.8" N; 1903'41.0" E; aspect: S, slope: 25 geology: marl limestone, area:
24 m?, total cover: 100 %, cover E: 100 %, cover Eo: 0 %; 20. 8. 2002; JK.

8. KMF, Mt. Juzné Steny, the upper edge of marly outcrops, westwards, reed grass stand on mild
southern slope, approximately 15 m in diameter; elevation: 1600 m a.s.l.; 49°11'32.3" N;
1903'41.4" E; aspect: SSE, slope: 10 — 15% geology: marl limestone, area: 25 m?, total
cover: 100 %, cover E1: 100 %, cover Eq: 0 %; 20. 8. 2002; JK.

9. KMF, Mt. Juzné Steny, eastern edge of the marly outcrops, belt of Calamagrostis villosa growth
along the edge of the outcrops; elevation: 1580 m a.s.l.; co-ordinates: 49°11'32.6" N;
1903'42.8" E; aspect: SEE, slope: 25 - 30°5 geology: marl limestone, area: 24 m?, total
cover: 100 %, cover E;: 100 %, cover Eo: 0 %; 20. 8. 2002; JK.

10. KMF, Mt. Velky Krivan, next to the touristic path (yellow mark) from Snilovské sedlo Saddle to
Mt. Chrapéky, mild, nothern slope; elevation: 1478 m a.s.|; co -ordinates: 49°11'40.3" N;
1901'37.5" E; aspect: S, slope: 259 geology: lime stone, area: 25 m?, total cover: 90 %, cover
E1: 90 %, cover Eq: 0 %; 23. 7. 2003; 1J & IS.

11. KMF, Mt. Koniarky, little avalanche glen on western slopes; elevation: 1434 m a.s. |.; co-
ordinates: 49°11 45.8" N; 1900'16.9" E; aspect: SE , slope: 25° geology: coloured keuper shale
area: 40 m?, total cover: 100 %, cover E;: 100 %, cover Eq: 0 %; 1. 8. 2002; 1J.

12. KMF, Mt. Komarky, southeastern slope above the touristic path from Bublen Saddle to Koniarky
Saddle, above the Studenec Valley; species Carex ovalis, Luzula sylvatica, Nardus stricta and
Solidago *minuta were not present in relevé, but close to it and in the same vegetation type;
elevation: 1500 m a. s. |.; co-ordinates: 49°11 35.0" N; 1900'36.1" E; aspect: SE, slope: 209
geology: coloured keuper shale area: 25 m?, total cover: 100 %, cover E;: 100 %, cover Eq: O %;
31.7.2002; 1J, ZD & JS (see also SiBik 2003 p. 73).

13. KMF, Mt. Maly Krivan, slope below the touristic path on the ridge in direction to rock formation
LSvifa“, around 20 m above the touristic path; elevation: 1616 m a.s.l.; co- ordlnates:
49°11'09.3" N; 18%9'57.4" E; aspect: SEE, slope: 2 5°% geology: limestone, area: 25 m?, total
cover: 100 %, cover E;1: 95 %, cover Eq: 0 %; 31. 7. 2002; IJ & ZD.

14. KMF, Mt. Maly Krivan, flat crest below first little saddle below rock formation ,Svifa“; elevation:
1549 m a.s.|.; co- ordlnates 49°11'13.3" N; 1990 0'04.6” E; aspect: SEE, slope: 20¢ geology:
marl limestone, area: 25 m?, total cover: 100 %, cover E;: 100 %, cover Eq: 0 %; 1. 8. 2002; 1J.

15. KMF, Mt. Hromové, on the nght side of the touristic path from Sedlo za Hromovym Saddle to Mt.
Chleb, dense litter on soil surface; elevation: 1548 m a.s.|.; co-ordinates: 49°1'25.8" N;
1903'28.0" E; aspect NNW, slope: 5°% geology: marl Ilmestone pH (H20): 4.38; pH (KCI):
4.15; area: 24 m?, total cover: 100 %, cover E;: 100 %, cover Eq: 0 %; 3. 8. 2005; IS & JS.

16. KMF, below Hromove sedlo Saddle, in direction to Vratna dolina Valley, small crest between two
avalanche glens, species Hypericum maculatum and Salix silesiaca were present close to the
relevé, together with secondary dwarf pine stands; elevation: 1500 m a.s. l.; co- ordlnates
49°11'24.4" N; 1903'13.1" E; aspect: NNW, slope: 2 0% geology: marl limestone, area: 32 m?
total cover: 100 %, cover E;: 100 %, cover Eo: 70 %; 30. 7. 2002; 1J, ZD & JS (see also SIBIK
2003, p. 67).
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17. KMF, Mt. Maly Krivan, in direction to Priehyb Saddle, avalanche glen within dwarf pine stands;
elevation: 1503 m a.s. l.; co-ordinates: 49°11'00.0" N; 18%9'15.0" E; aspect: J, slope: 35%
geology: limestone, area: 25 m?, total cover: 90 %, cover E;: 90 %, cover Eo: 5 %; 24. 7. 2003; 1J
& IS.

18. KMF, Mt. Juzné Steny, the southern top, undulating crest on the southern slopes below the top;
elevation: 1 600 m a. s. |.; co-ordinates: 49°11'29 .8” N; 1903'38.9” E; aspect: NE, slope: 10°
geology: marl limestone, area: 25 m?, total cover: 100 %, cover E;: 100 %, cover Eq: 1 %;
22.8.2001; JK.

19. KMF, Mt. Hromové, the beginning of the glen declining from Hromové sedlo Saddle to Vratna
dolina Valley, in direction to the edge of Chlebské kotle Kettle, mildly steep slope below the
crowberry stand within blueberry stands; elevation: 1 545 m a. s. |.; co-ordinates: 49°11'21.7" N;
1903'11.1" E; aspect: NNE, slope: 30°% geology: marl limestone, area: 24 m?, total cover:
100 %, cover E;: 100 %, cover Eq: 80 %; 30. 7. 2002; 1J, ZD & JS (see also Sigik 2003, p. 65).
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