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Skotek J. (2003): Geo rivali-Caricetum paniculatae ass. nova from
the West Carpathians. — Thaiszia — J. Bot. 13: 31-66. — {SSN 1210-
0420.

ABSTRACT: BY searching hydromorphic habitats throughout Upper
Liptov (1996-2000), we focused vegetation types with Carex
paniculata, not belonging to the association Caricetum paniculatae.
The study resulted in the description of a new association Geo
rivali-Caricetum paniculatae and subassociations typicum and
valerianetosum simplicifoliae (Calthion, Molinio-Arrhenatheretea).
All the relevés published from the West Carpathians were revalued
from the point of view of the new association. The new association
is characterized from ecological and coenological points of view.
The differences compared to other communities dominated by
Carex paniculata and C. appropinguata are discussed.

KevywoRbps: Geo rivali-Caricetum paniculatae ass. nova, phytosocio-
logy, Liptov, Slovakia.

Having searched hydromorphic habitats throughout Upper Liptov (Fig. 1), we
often met, especially on sloping mires, vegetation types dominated by Carex
paniculata. RUZICKOVA (1980, 1986) described similar sedge stands not
belonging to the well known association Caricetum paniculatae WANGERIN 1916
(cf. OBERDORFER 1977), alliance Magnocaricion elatae KocH 1926. The
vegetation types of similar floristical composition are lacking in the Liptov region,
since the characteristic species of the tall-sedge growth of the alliance
Magnocaricion are nearly absents, while entering the species of the
minerotrophic fens. This is the reason why the author placed this vegetation type
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into the alliance Caricion davallianae KLIKA 1934, as a community with Carex
paniculata. .

Having elaborated own releves | found that these do not match with the
alliance Magnocaricion because of a large number of the species of the
altiances Caricion davallianae and Calthion R. TX. 1937 em. BAL.-TuL. 1978, This
is the reason why we have decided to describe a new association reflecting the
real floristical features of the tall-sedge stands with Carex paniculata in Liptov
region and to stress differences between the old association Caricetum
paniculatae and the related association Caricefum paradoxae R. TX. ex VON
RocHow 1951 (= Caricetum appropinquatae AsSzOD 1938) and to others
associations and subassociations having integrated stands with Carex
paniculata.

Similar to Liptov's tall-sedge vegetation types occur in other parts of the
Slovak Carpathians (see Distribution and Fig. 2).

Methods

in the years 1996, 1997 and 2000, we recorded 30 relevés. The BRAUN-
BLANQUET approach (MORAVEC et al. 1994) has been used in the field and during
the synthetic phase of the work. All the available published and unpublished
phytocoenological releves were included into the synthesis (FAJIMONOVA 1991,
HABEROVA & FAIMONOVA 1995, KYSELOVA 1976, LESKOVIANSKA ined., ONDREJOVA
& HRIVNAK 1994, RUZICKOVA 1980, 1986, RYBNICEK ined., SMARDA 1960,
SPANIKOVA 1985, SPANIKOVA & ZALIBEROVA 1982, SucHOVA 1970).

To stress the differences, the following published and unpublished relevés
were compared: BOSACKOVA (1975), MALOVCOVA (ined.), OBERDORFER (1977),
OTAHELOVA et al. (2001), HAJEK (1999) and HAJKOVA et al. (2001).

To compare the community with Carex appropinquata, not growing in the
Liptov region, we have used published and unpublished relevés recorded out of
the Liptov region by BOSACKOVA (1970,1974), KUKA (1958), SKOVIROVA {ined.),
SOLTES (2000). Some relevés showed features of the both old and new
communities.

Nomenclature of the taxa follows MARHOLD & HINDAK (1998) and that of
syntaxa is in accordance with MUCINA & MAGLOCKY (1985).

Temperature, pH level and conductivity of the ground water were measured in
October 17, 2001 using device CyperScan PC 300.

The bryophytes were determined by Dr. R. SoLTES, PhD., Research Station of
the Tatra National Park. :

The description of the new association

Si:jsce the floristical composition of the Carex paniculata community growing in
the g_tpiov region, as well as in some other territories of Slovakia, differs from the
Caricetum paniculatae described by OBERDORFER (1977) in Germany, we have

decided to describe the new association Geo rivali-Caricetum paniculatae ass.
nova.

We were conducted by the following arguments:
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a) missing species of the alliance Magnocaricion elatae or Caricion
rostratae BAL.-TUL. 1983 in our stands, but abundant in Germany,
b) high frequency of the species of the alliance Caltion (50%) in our
communities (Tab. 3),
¢) high frequency of the species of the alliance Caricion davallianae in our
communities, but missing in the Caricetum paniculatae WANGERIN 1915,
d) missing species of the order Magnocaricetalia (KOCH 1926) PIGNATTI
1953, except for Galium palusire but with a low frequency (Tab. 1, 4),
e) high frequency of the species of the order Molinietalia KocH 1926 (50%)
in our communities {Tab. 3).
Creating the name, the following facts were accepted: the first species, Geum
rivale, is of a high constancy, in connection with Carex paniculata considered as
the main floristical feature of the community. The ecological features of Geum
rivale are mostly similar to the ones of Carex paniculata, compared to the other
species of the characteristic species composition, like Galium uliginosum,
Cirsium rivulare, Equisetum palustre, Lathyrus pratensis and others. The
second, most important (BARKMANN et al. 1988) in the syntaxon name, belongs
to Carex paniculata, one dominant species of high constancy.

Ordination of the new association is as follows:
Molinio-Arrhenatheretea R. TX. 1937 em. 1970
Molinietalia KOCH 1926
Calthion R. TX. em. BAL.-TUL. 1978
Calthenion (R. TX. 1937) BAL.-TuL. 1978
Geo rivali-Caricetum paniculatae ass. nova
typicum subass. nova
valerianetosum simplicifoliae subass. nova

The characteristics of the association Geo rivali-Caricetum panicu-
latae ass. nova

{synonymums are Caricetum paniculatae WANGERIN 1916 reported in the
articles of SMARDA 1960, KYSELOVA 1976, SPANIKOVA 1985 and HABEROVA &
FAIMONOVA 1995, Valeriano simplicifoliae-Caricetum davallianae caricetosum
paniculatae reported in the paper of SUCHOVA 1970).

Nomenclatoric type: Tab. 1, relevé 5, holotypus.

Diagnostical taxa of the association E;: Carex paniculata (dom.), Geum
rivale (subdom., dif.), Cirsium rivulare, Caltha palustris subsp. laeta, Lathyrus
pratensis, Filipendula ulmaria, Myosotis scorpioides, Angelica sylvestris, Crepis
paludosa, Equisetum palustre, Galium uliginosum.

E, (Tab. 2). Tomenthyphnum nitens (dom.), Drepanocladus revolvens,

Plagiomnium elatum, Bryum pseudotriquetrum, Palustriella commutata, Bryum
scheicheri.
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Habitat features

The main ecological feature allowing the community existence is spring water
rich in bivalent bases. All over the years the water table has reached the soil
surface or just below.

The soils are mild acid or neutral. From a typological point of view they are
glue peaty soils and peaty soils or, using morphogenetic classification system
(HRASKO et al. 1991) Histi-Mollic Gleysols and Eutric Histosols.

The peat layer in Histi-Mollic Gleysols is up to 30 cm thick, placed on glue
horizon with permanent water excess, while in Eutric Histosols the peat layer is
thicker, reaching 30-50 cm. '

The majority of species requires permanent wet habitats rich in bases but
poor in nitrogene (RUZICKOVA 1986), this is supported by the results of our field
measurements: temperature 9.5-15.7°C with an average 12.9°C; pH 6.42-7.61
with an average 7.08; conductivity 359-605 pS with an average 506 uS.

The community covers small areas along spring outlets, sometimes larger
areas especially on flat terrains or in depressions along brooks or in the ones
caused by soil slide. It occurs in the altitudinal span 400-900 m asl, in the Upper
Liptov region mostly above 700 m asl.

Development and community structure

Firstly, the association Geo rivali-Caricetum paniculatae consists of huge
bunches of the sedge Carex paniculata. The aspect of the association changes
along successional stages, from open stands, consisting of hummocks, 70-100
cm high, to closed stands, without hummocks, 50-70 cm high. In the initial
stages, the surface water is running between bunches. The dead plant rests and
soil particles are seized in the bunches and around them. Consequently, the
isles of peaty soils are created and the number of species increases. In some
places, connected stands with the sedge Carex paniculata can be seen. The
water stream is restricted. The next development come through subassociation
valerianetosum simplicifoliae to the association Valeriano simplicifoliae-
Caricetum davallianae MORAVEC 1966.

The upper layer is dominated by the sedge Carex paniculata together with
Cirsium rivulare and Filipendula ulmaria. The central layer is composed by
Eriophorum latifolium, Geum rivale and Ranunculus acris. The lower layer
consists of many species, the most important ones are Carex davalliana,
Valeriana simplicifolia, Caltha palustris subsp. laefa, Potentilla erecta and Carex
panicea. The moss layer is strongly developed. An important constituent of the
community structure is a moss layer. Unfortunately, it has not often been
analysed.



Phytocoenological features

The characteristic species of the association is Carex paniculata combined
with Geum rivale (differential species to ass. Caricetum paniculata, and other
associations or subassociations dominated by Carex paniculata). Geum rivale
grows on wet meadows and springs, in floodplains along brooks, in flooded
forests, in fen meadows, wet forests and tall-herb mountain floodplains. Enters
to more plant communities, more often to the communities of the ordo
Molinietalia as the characteristic species af the alliance Calthion (OBERDORFER
1970). Carex paniculata is a semiheliophylous or heliophylous, mesotrophic
sedge. Occurs on wet, mild acid or neutral, rich in nutrients, slightly humuseous,
sandy to gravelly or explicitly loamy soils. The sedge is rooting up to 50 cm.

The association is dominated by some fen species, e. g. (Tab. 1) Carex
davalliana, Valeriana simplicifolia, Caltha palustris subsp. laeta and others.
Some species of mesofileous meadows enter the community, e. g. Lathyrus
pratensis and Ranunculus acris.

The association is separated from ass. Caricetum paniculatae (except for
Geum rivale) mainly by the presence of Carex davalliana, Eriophorum latifolium,
Valeriana simplicifolia, Cirsium rivulare, Lathyrus pratensis, Filipendula ulmaria,
Succisa pratensis (Tab. 2).

The high frequency of the diagnostic species of the alliance Calthion {Tab. 1,
2) and Caricion davallianae and the absence of the diagnostic species
Magnocaricion elatae is characteristic for the new association.

The number of species in one relevé varies from 16 to 37, with an average of
26 species. A high constancy (lil-V) is typical for 18% of the species, indicating
phytocoenological dishomogenity of the community. The cause of the intra-
variability is mainly differences in habitat contitions, which is the base on which
two subassociations were set aside (Tab. 1). The distribution of the species
according 1o their constancy is as follows (in %): 1-68, 11-14, 11i-6, IV-6, V-6,

The number of fen species can be found in the moss layer, e. g.
Drepanocladus  revolvens, Campylium stellatum, Palustriella commutata,
Tomenthypnum nitens, Paludella squarrosa, belonging to the alliance Caricion
davallianae, is an argument to support creation of the new association. They are
absent in the association Caricetum paniculatae (Tab. 2).

Subassociations

Geo rivali-Caricetum paniculatae valerianetosum simplicifoliae subass.
nova

Nomenclatoric type: Tab. 1, relevé Nr. 22, holotypus.

Differencial species: Valeriana simplicifolia, Carex davalliana, C. flava,
Eriophorum latifolium, Primula farinosa, Pinguicula vulgaris, Epipactis palustris,
Parnassia palustris.

The species of minerotrophic fens (alliance Caricion davallianae) entering the
subassociation, differ this subassociation from the following, typical
subassociation. They occur in the sloping mires.
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Inside the subassociation is defined a variant with Primula farinosa, containing
more species of the alliance Caricion davallianae: Pinguicula vulgaris, Epipactis
palustris and Parnassia palustris. The stands without these species are placed
in the typical variant (Tab. 1).

Geo rivali-Caricetum paniculatae typicum subass. nova.

Nomenclatoric type: Tab. 1, relevé 5, holotypus.

Differencial species: The negative differentiation against the thirst
subassociation. The stands without diagnostic species of the alliance Caricion
davallianae are placed into the subassociation typicum. They often cover
bottomlands along the brooks.

Distribution

The association occurs mostly in the span 400-900 m asl. (Tab. 2). Only
exceptionally it occurs in lower (100, 170 m asl.) or higher (1240, 1310, 1530 m
asl.) elevations.

Below is the list of the stands of Carex paniculata in accordance with
increasing altitude, placed in the new association:

In Vychodoslovenska rovina lowland, land register of the settlements Mala
Tia (170 m asl) and PleSany (100 m asl), placed into the association
Caricetum paniculatae (SPANIKOVA 1985). In Hostovické liky meadows (330 m
asl., Laboreckd vrchovina hill country) occurs Carex paniculata stands {BURAL
2000) belonging to the new association {Tab 6).

FAJMONOVA (1991) reported three relevés in the Strazovske vrchy hills, in the
altitude of 400-480 m asl., recorded in the spring area of Slatinsky potok brook
and in the Podhradska dolina valley. The communitiy is signed as ,community
with Carex paniculata”.

The stands with Carex paniculata recorded by HABEROVA & FAJMONOVA
(1995) in Rojkov fen (610 m asl, Velka Fatra Mts.) and by SPANIKOVA &
ZALIBEROVA (1982) in Popradska kotlina basin, placed in the association
Caricetum paniculatae, are in correspondance with the new association.

The releves recorded by RYBNICEK (ined.) near the Oravice Settlement (840 m
asl., SkoruSinské vrchy hills) and LESKOVJANSKA et al. (ined.) in Slovensky raj
National Park (850 m asl., Kopanické sedlo sattle) belong to the new
association. SUCHOVA (1970), in this orographic unit, made a note of the Carex
paniculata stands (845-940 m asl), placing them in the subassociation Valeriano
simplicifoliae-Caricetum davallianae caricetosum paniculatae.

GREBENSCIKOV et al. (1957) recorded a stands with Carex paniculata growing
on Kubinska hola hill (1310 m asl., Oravskd Magura hills) as a fragment of the
association Caricetum elatae, the floristical composition suggests the relation
with the new association.

SMARDA (1960) recorded the relevés of the community with Carex paniculata
in the West Tatra Mts. (Ticha dolina, 1249 m asl. and Tomanova dolina, 1530 m
asl., this is the highest placed locality in Slovakia).
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The largest and the most luxuriant developed Carex paniculata stands are in
the upper Liptov region, in the land register Vychodna. The majority of rglevés
(Fig. 1) were recorded here. Similarly, the majority of relevés included in the
paper of RUZICKOVA (1986) came from the areas of the settlements Vychodna
and VaZec. There are only few isles of Carex paniculata stands in the lower and
middle Liptov region (Fig. 1), as in the StraZovské vrchy hills, in Orava region
and other areas of Slovakia (Fig. 2). A large, continuous Carex paniculata stand,
is developed in the Ticha dolina valley in the West Tatra Mts., while in the
neighbouring Tomanova dolina valley there are only patchy, sloping stands.

Due to the destruction of wetlands by drainage, in the past, there are only few
remnants of the previous large, luxuriant Carex paniculata stands in many areas
of Slovakia, e. g. TurCianska kotlina basin, Kubinska hofa hill and others. But,
when disfunction of drainage equipment, the conditions for Carex paniculata
may be improved.

According to some sources (SLOBODNIK & KADLECIK 2000, STANOVA 2000),
there are conditions for other Carex paniculata stands in the areas mentioned
above (Tab. 5) or in still unmentioned territories: Biele Karpaty hills, Mala Fatra
Mts., Krupinska vrchovina, Branisko, Lubovnianska vrchovina hills and Spissko-
gemersky kras karst (Tab. 6, Fig. 2). A more detailing phytoceonological
investigation is needed.

Evaluation of the Geo rivali-Caricetum paniculatae association and
its syntaxonomical features

The new association is sharply distinctive from the Caricetum paniculatae
(OBERDORFER 1977), this is showed in tables 2 and 4. The Carex paniculata
stands described by HRIVNAK (2001) and placed in the ass. Caricefum
paniculatae, are clearly distinctive from the new association. Likewise, the
relevés recorded by MALOVCOVA (ined.) in Borska niZina lowland does not
correlate with the new association.

Wetland communities with Carex paniculata in Biele Karpaty described HAJEK
(1998). He placed them to the ass. Cirsietum rivularis and subass. caricetosum
paniculatae and Angelico cirsietum oleracei caricetosum paniculatae BAL.-TUL.
et HAJEK 1998. Our association is sharply distinctive from these communities
(Tab. 7). Primarily, the differential species Geum rivale is lacking. This species
reliably indicates relation the stands with Carex paniculata to the association
Geo rivali-Caricetum paniculatae. This opinion is supported by the floristic
composition of other stands not included in this contribution. More over, in his
associations do not occur some indicator species of the alliances Calthion,
Caricion davallianae and of the ordo Molinietalia (Tab. 7), which are abundant in
the described association.

Apart from mentioned communities, the author introduces some other ones,
but illustrated only by few relevés. Based on the presence of the species of the
classis Phragmito-Magnocaricetea, two relevés are placed to the ass. Caricetum
paniculatae, a dissimilarity from our association is clearly showed. One relevé is
placed to the subass. Junco inflexi-Menthetum longifoliae  caricetosum
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paniculatae HAJEK 1998 and one relevé to the subass Scirpo-Cirsietum
caricetosum paniculatae BAL.-TUL. et HAJEK 1998, the floristic compaosition is
quite different from our association. It is important to stress, that never ever
occurs Geum rivale in mentioned relevés!

In StrdZovske vrchy Hills HAJEKOVA et al. (2001) placed the stands with Carex
paniculata to the ass. Cirsietum rivulare and subass. caricefosum davallianae,
this association does not correlate with the new association as well. (Tab. 7).

The Carex panniculata community described by RuZiCKOVA (1986) fit with the
new association very well (Tab. 2, 4). The Carex paniculata stands recorded by
FAJMONOVA (1991) in Strazovské vrchy hills, by ONDREJOVA & HRIVNAK (1994),
KYSELOVA (1976), Haberova & FAJMONOVA (1995), SPANIKOVA & ZALIBEROVA
(1982), RYBNICEK (ined.), SUCHOVA (1970) and LESKOVJANSKA et al. (ined.) may
be included in the new association because of similar floristical composition
(Tab. 2).

The Carex paniculata communities in Ticha and Tomanova valley placed
SMARDA (1960) into the association Caricetum paniculatae. The table 4 suggest
the possibity to take them into the new association since the diagnostical
species of the alliance Magnocaricion elatae and the ordo Magnocaricetalia are
lacking, while diagnostical species of the alliance Calthion and Caricion
davallianae and of the ordo Caricetalia fuscae are abundant. This is supported
by the presence of the moss Paludella squarrosa, typical fen species.

The association Caricetum paradoxae in Germany (OBERDORFER 1977) has
similar dominant feature, floristical composition and constancy as the Caricetum
paniculatae, apart from three species Carex elata, Lycopus europaeus and
moss Climacium dendroides, differing in constancy.

In Slovakia, the Caricetum paradoxae is reported in Zahorska niZina lowland
by KLIKA (1958) and by BOSACKOVA (1970, 1975), in Turtianska kotlina basin by
SKOVIROVA (ined.) and BOSAGKOVA (1974) and in Orava region by SOLTES
(2000).

Lacking indicator species of the alliances Caricion davallianae and Caltion as
well of the ordo Caricetalia fuscae, this growths are distinctly separated from the
new association, while these species are present in Slovakia, suggesting
including these communities into the association Geo rivali-Caricetum
paniculatae (Tab. 4). The similarity is particularly outstanding by the relevés
recorded by BOSACKOVA (1970) in the National Nature Reserve Abrod and in
TurCianska kotlina basin (Tab. 2, 4), one relevé recorded by SOLTES (2000) in
Orava region prognosticates the similarity of the Orava communities occuring in
fens near the settlements of Befladovo, Bobrov and Trstena (MIGRA, pers. cont.).

Neither the Carex appropinquata communities in Zahorie lowland are
coincidental with those in Germany, separating mainly by the presence of the
species from the alliances noticed above and lacking in Germany (Tab. 2),
despite the occurrence of some indicator species of the alliance Magnocaricion
elatae. This is distinctively recorded by BOSACKOVA (1975) in her relevés. This is
the reason why they had been included in the association Caricetum paradoxae
(cf. Tab. 2, 5).
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Based on the similar ecologicat features and similar floristical composition, it
seems that the growths with Carex appropinguata in Slovakia is a vikaring
community of the Geo rivali-Caricetum paniculatae. This is the reason why we
suggest to place this communily in the association Geo rivali-Caricetum
appropinquatae. _

Nevertheless, more work is needed for the analysis of the communities with
Carex appropinquata, especially for those with the highest extent.

Figure 2 introduce the more widespread association Geo rivali-Caricetum
paniculatae compared to the association Caricetum paniculatae, restricted
predominantly to the Borska nizina lowland, where may interfere the Atlantic
climatic conditions. This supports the validity of the description of the new
association.

Threat and gene pool importance

The spring vegetation dominated by the sedge Carex paniculata belongs to
the minerotrophic fens of the endangered alliance Caricion davallianae. Due to
the destruction of wetlands by drainage in the past, the original, unchanged fens
became rare, there are mostly only patchy remnants to meet. The ariginal,
unchanged communities with Carex paniculata are very valuable {e. g. location
Palenice near Vychodna settlement). Their botanical vaiue is supported by
presence of 13 endangered and protected species, like Primula farinosa,
Pinguicula vulgaris, Dactylorhiza majalis, D. maculata subsp. schurii, Epipactis
palustris and others. In the relevé Nr. 25, we noticed no fewer than 8 such
species. From a gene pool point of view, these valuable communities were
suggested for protection (cf. SKOLEK 1999).

In StraZovské vrchy hills are met along brooks bottomland communities
dominated by Carex paniculata, not identical to the Caricetum paniculatae
(SMATANOVA 2000). The floristical composition suggests the belonging to our
new association. Competitive more powerful sedge Carex paniculata pushes out
more submissive species and contributes to owergrowing of unscythed fen
meadows. The remnants of well preserved fens the author (SMATANOVA 2000)
calls for protection.
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Appendix 1. List of localities.
The date sequence: number of relevé, land register, name and the topography of the locality; attitude
(m asl.), aspect. slope (°), cover (herb, moss); date.
Vychodna-Palenice; 950, W, 7, 100, 100; July 24. 1996.
Vychodna-Suchy vreh, lateral stream of the Hybica brook, spring; 870, NW, 4, 100, 50; August
1996,
Jalovec, bottomiand of JalovCianka brook, depression; 875, SE, 0.5, 100, 90; June 10, 1991.
Vazec, north-westwards of the settlement; 782, S, 1, 100, 50; May 25, 2000.
Vychodna, the bank of the Beliansky potok brook; 780, plane, 0, 90, 50; May 25, 2000.
Vychodna, the bank of the Beliansky potok brook; 785, plane, 0, 100, 50; May 25, 2000.
VaZec, westwards of the settlement; 770, plane. 0, 90, 5; June 12, 2000.
Vychodna-Palenice; 960, W, 0.5 100, 5; June 9, 2000.
Vychodna-Palenice; 950, plane, 0, 90, 0; June 9, 2000.
10 Vychodna, Suchy vrch hill, lateral stream of the Hybica brook, spring; 880, NNW, 5, 100, 50:
August 8, 1996.
11. Hybe, eastwards of the spot height Glian; 795, plane, 0, 100, 10; June 28, 1999,
12. Vychodna-Pélenice; 960, W, 0.5, 100, 10; June 9, 2000.
13. Vychodna, behind Hruby Gran; 910, NW, 1, 100, 10; June 8, 2000.
14. Vychodna-Suchy vreh hill, near Hybica river, terrain depression; 850, SSW, 5, 100, 90; August
9, 1996.
15. Cierny Vah-Niz. Chmelienec, spring area of the feeder of Cierny Vah river; 720, N, 0.5. 100, not
reported; June 20, 2000.
16. C}emy Vah-Niz. Chmelienec, bottomland of Cierny Vah river; 720, plane, 0, 100, 0; June 20,
2000.
17. Vazec, the bank of the Beliansky potok brook; 790, SW, 0.5, 100, 60; June 12, 2000.
18. Vychodna-Palenice; 960, plane, 0, 90, 15; June 9, 2000.
19. Vychodna-Vy$na Hybica; 760, W, 1, 90, 50; May 31, 1996.
20. Vychodna-Suché, sloping mire; 810, SW, 2, 100, 80; August 6, 1996.
21. Vychodna-Nizna Hybica, sloping mire; 785, N, 10, 90, 80; May 31, 1996.
22. Vychodné-Palenice, sloping mire, wetland approximately 1 ha; 910. SSW, 8, 90, 100; August 6,
1996.
23. Vazec-near Cierny potok; 810, plane, 0, 100, 80; June 12, 2000.
24. Vychodna-Vyiné Belianske, bottomland of Beliansky potok; 935, SSE, 1, 100, 100; August 8,
1996.
25. Vychodna-Palenice; 950, W, 7, 100. 100; July 24, 1996.
26. Vychodna-Biely Vah, bottomland near ponds; 730, plane, 0, 90, 50; June 19, 1997.
27. Vychodna-Suchy vrch hill, near Hybica river, terrain depression; 850, W, 0.5, 95, S0; August 9,
1996.
28. Partizanska Lupa, marshland on the bottomiand of LupCianka brook, northwards of the
settlement; 550, plane, 0, 95, 50; September 12, 1998.
29. Vychodna-Pélenice, sloping mire, wetland of 1 ha; 910, W, 1, 100, 80; June 13, 1996.
30. Liptovska Kokava-spring area of the Dovalovec brook; 890, S, 0.5, 100, 100; June 21, 2000.
TO COMPLETE THE DISTRIBUTION OF THE NEW ASSOCIATION, WE INTRODUCED THE LOCALITIES AS BELOW:
a) RUZICKOVA (1986):
1) Liskova.
2) Kalameny.
3) Vitalisovce.
34) Hybe-bottomland of Hybice.
35) Vazec, Beliansky potok brook.
36) Hybe-Gerlachovo.
37) Vazec-Za horou.
)
)
)
)

PN R WON =

8) Vychodna-Hiboky jarok.
9) Vychodna-Hiboky jarok.
0) Vazec-Pastierisko.
1) Vychadna-Palenice.
42) Hybe-Gerlachovo.
43) Vychodna-near the road to railway station (relevés noted down in 1973-1977).
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b} ONDREJOVA & HRIVNAK (1994):

44) Liptovska Stiavnica-behind the settlement near gamekeeper's lodge (relevé recorded in 1993).
¢} KyseLOVA (1976).

45) Svarin.

486) Nizny Chmelienec.

47) Vy$ny Chmelienec.
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